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PREFACE 

This is one of three volumes of the final report on "Aircraft Configuration Noise 
Reduction" submitted by the Boeing Commercial Airplane Company, Seattle, 
Washington, 98124, in fulfillment of Department of Transportation contract 
DOT-FA74WA-3497, dated 1 August 1974. This work was completed for the ATC 
Airport Facilities section of the Federal Aviation Adminstration (DOT). Mr. H. C. True 
was the Contract Technical Monitor. 

The report is divided into three volumes for easy use as shown below: 

Vol. I 
engineering 

analysis 

Vol. II 
computer 
program 

user's guide 
and other 

• Theory 

Vol. Ill 
computer 
program 
source 
listing 

• FORTRAN 
source code 

• A-Computer program user's guide 

• B-Fiight effects test plan 

• C ... H 

• Test review and data analysis 

• Estimation procedure 

• Conclusions and recommendations 

This report is volume III of the series and was jointly prepared by the Noise Technology 
Staff of the Boeing Commercial Airplane Company and the Noise Systems Group of 
Boeing Comptuer Services, Inc. This volume contains the source code listing of the 
computer programs for evaluating "Aircraft Configuration Noise Reduction" as defined 
in the engineering document, volume I. The User's Guide for the programs is contained 
in appendix A of volume II. The material presented herein is reference data for use in 
conjunction with the material presented. in volumes I and II. 

The source code presented is written in FORTRAN IV (ANSI standard) for compilation 
using the FTN compiler on the CDC6600 KRONOS 2.1 Operating System. The actual 
program was delivered to the Federal Aviation Administration (DOT) on magnetic tape. 
The order of the programs listed herein corresponds to that on the tape. 
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COMMUN/AUGWNG/GAMA~,TT6,~PR6,CEL16,AC6,C~6, 

* ICUR6,LIN6.NTF6,lMA6,LGM6,~~L6tiCP6,lLAY6,TF6ll01t 
* PCTA6(101,PLA6ll01,ELGH6,EOH6,~lw6(lOJ,TL6(10)rCF6rFMu 

C =7 BLOwN-flAP JET 
C =8 EJtCTCR - SLPPRESSCR JET 

1 

PhbNAC '-
PHBNAC J 
PI18NA(. 4 
Ph:INAC 5 
PHBNAC 0 

Pt-l:lNAC 7 
PHBNAC 8 
PHbNAC .; 
PHBNAL 10 
PHBNAl. ll 
PHBNAC L::: 
PHBNAC. 13 
Pl-jjNAC 14 
1-'HbNAC 15 
PHBNAC lt. 
Pl-i:>NAL l1 
PHI3NAC lb 
Pht3NAC iS 
Pht:)NA~ 2C 
Pl-:l:lNAC 2l 
Pht3NAC. n 
PI-1BNA(. 23 
PHdNAC 24 
PHi:lNAC 2~ 
Phi3NAC 2t 
PHBNAC 27 
Phl:l~AC 26 
PHtNAC i'J 
Pt-tlN/o~C 3C. 
Pt-BNt.L H 
PHfltllAC 32 
PHBNAC n 
P HbNAL 34 
Pl-tlNAC 3!:1 
Pt-dNAC 36 
PHBNAC 37 
Phl:l,..,AC 36 
PI-<8NAC 3S 
P t- 13f\<AC. 4C 
PI-:8NAC 41 
PHI!NAC 42 
PhoNAL 43 
PHt3NAC. 44 
PhUNAC 4~ 
Pt-BNAC 46 
Pt--8NAl. 47 
PHBNAC 48 
Pt1BNAC 4'i 
Pt-13NAC. 5C 
PHBNAC ~l 

Phi3NAC 52 
P Hi3NAC 53 
PI1BNAC 54 
Pl1bllllo~C ?~ 

Phi:!NAl: 5b 
PHI:lNA~ '.:17 
PH!!NAC 58 



- ---~-------- ------ ----------------~· 

C =9 LIFT-FAN 
C =10 PROPELLER 

COMMON/PROPIN/TlO,hlOtRPMlOrOlO,OSU810,ASUBlO,BlO,OELT10, 
*ICORlO,LINlO,NTFlO,IMAlOtLGMlO,~kllO,IOP1CriLAY10,JF10(10), 
*PCTA10{10J,PLAlOC10),ELCH10r~DHlO,RlhlOC10),JL10tlOitCF10rFM10 

C =11 HELICOPTER AND TILT ROTOR 

c 

COMMON/COPTER/Tll,Qll,RPMlltBll,VlllrAdlltDEll,RNllt 
1 Sll 1 CEEll,DELTlltXLMCll,X~l1,~RTAll,LLf11t 
*ICORl1rLINll,NTF1ltiMAllrLGM11,~hll1tiOPlltiLAYlltlf11(10J, 
*PC T A 11( 10 J ,p LAll { 1 OJ , HOHll, EOH 11 ,R lk11C 10) r Tlllt 10) tC F 11 r FM 11 

C THE IJYPE FOLLOWING IS ADDED TC NAS2-6969 UNOEA 
C FAA CONTRACT OOT-fA74hA-3497 
c 
C ITYPE = 13 JET EDGE INTERACTION 
c 

c 

CUMMON/JEJEDG/AJS13,0DA13,0D~El3rOH~l13,0JCL13, 
*FlAP13rHD13 1 EMJ13rTSR13,1COR13 

C IBM360 
C T~IS ROUTINE HANDLES LINKAGE TO INPUT MODULES fliGHT-PATH 
C OBSERVER GEOMETRY MODUlE VARICUS ~CISE tSTIMATION MODULES 
C EXTRAPOLATION MODULE HUMAN RESPCNSE MEASURE~ENl MODULE 
C INTEGER .XTRANSF 
c 
C CONSTANTS USED IN INTERNAL CALCLLA~ICNS 
c 

COMMON /GCONST/ IN,IOriTl,IT2,Fn,Fl,f2,F3,f4tf5,F6rF7,f8,F9,FlO, 
* 10r11tl2tl3tl4,15,I6,17rl8r19rllOtPltP33,P5,POOl, 
~ EPSrLNOEF,Bl,I(O,OPR,RPO,ETA(l7),Ml,fMltll7rArPI 

c 
C VARIABLE SET CALCULATED IN THE PRCGRAM PROCESSING 
c 

c 

COMMON /GCOMON/ NCF,NKrBCf(24l,TSPlC24,10,17J,SPLT(24,17J, 
*BUf(25),RETAC17J,SPL2(171rTGAGR(24ltDLPSf{17J 

C fREQUENCY BANOS USED BY PROGPA~ 

c 
COMMON /GfREQ/ CFREQ(24J,UFRE,(25J,PFRECI24J 

c 
C GENERAL fNPUT PARA~ETERS 
c 

c 
c 

c 

COMMON /GPRAM/ALTP,ALTR,SLOPErA~ACH,NCBS,SlDISTilOJ,NTENGtiUNIT 
* ,ISPTRM,IATMOS,IAIR,~AIRA8(24JrNJEMP,TE~P(50),TAlTC50J 
* ,NPR[S,PRES(5C),PALT(5Q),~Hl~IDtRALT(50J ,RHUMIOI50J,CTEMP 
* rCPRf:S,CRHUMOriEGAtiGDRrDTE~F,OPRES,OHUMIOrXKN,~D,FLOl50), 
* ZNR(50J,lNI450J,LINECT,MAXl1NriPAGE,8CG,TCGrFLR,AAlT,EPF,ISFE 

COMMON/SU~SPl/SSPL(24,10,17J 

C A [RCRAFT-·OBSERVER GEOMETRY Ol TPt. TS 
c 

c 

COMt-10N /<;EQMO/ APY{l0tlHrAPZUCrl1ltPD(l0,17),0PN0(10,17), 
* Bl( 10, trJ,B2110t17),TOS(l7,10l rTPOU7rLOhiRR(lO,l7J 
*, APP, TP ., f' HP, APO, TG ,RHO ,c A ,cz, T S P ( 17, 10 l , COV 

.. 

2 

PHBNAC 59 
PHBNAC 60 
PhBNAC 61 
PHBNAC 62 
PrtlNA<. o3 
PhBNAC 64 
PH8NAC c5 
PHBNAC ot 
PHdNAC 67 
Ph8NAC 68 
PhBNAC o9 
PI-BNAC 7C 
PhBNAC 7l 
PHBNAC 72 
Ph6NAC 73 
PHBt-.AC 74 
PH8NAC 7':; 
Phb/14AC 1t 
Pr8NAC 77 
PHBNAC 78 
PH8NAC 7S 
PbBNAC 8G 
PhBNAC 81 
PHBNAC 82 
Ph8NAC 83 
PI-'.BNAC 84 
PHBNAC 85 
PHBNAC 8t. 
PHBNAC 87 
Pt-:BNAC 68 
PHbNAC 8<i 
P htlNA<. 9C 
PHBNAC 91 
PHSNAC. 92 
PHBNAC 93 
PHBNAC 94 
Pb.BNAC S5 
PhBNAC St: 
PhBNAC Cj7 
PHI:lNAC 98 
PrBNAC 99 
PHBNAC 100 
PHBNAC lC1 
PHBNAC 102 
PHBNAC 103 
PhBNAC 104 
PHBNAC 1C5 
PHbNAC 106 
PI-'BNAC 107 
PHBNAC lCS 
PHBNAC lOS 
PhBNA<. 110 
PHBNAC 111 
PHbNAC 112 
PHt3NAC 113 
Pl-iBNAC 111t 
PHBNAC 115 



C CCNVERSION CCNSTANTS 
c 

c 

c 

COMMUN/GCONVC/C(2,10t,SLDISX(lCI 
COMMGN/CRSPLS/OOB{l71,PSCR(l7),0f8(40St,hPSCR 
COMMON/ONECAL/ICALL 

COMMON/ICPATH/NCAS,NCUF,~TYP~IC,~R~,IARRftY(2J 
CCMMO~/PNLD/PSPLll7,2C),EPNll5,1Cl~TEPNlt5,LOI 

COMMON/ClABEl/CH(2,8) 

C ThE FOLLO~ING LABELED CC,MGN STAlEMENTS AR~ ACDtC TL NAS2-b969 
C UNDER FAA CONTt<.ACT OOT-FA7411tA-34<J7 
c 
C ENGINe WING GtOMETRY VARIABLES LStD IN MlNG SHIELDING 
c 

c 

COMMON/cWGEO/SwPTE,SwLE,OIHED,CDSO,ODXLC,OCX2C,DCXO~, 
*ODYlO,ODY20,UDYOO,UDLD,OlANiriES 

C VARIABLES USED FCR NOISE COMPCNtNT REFRACTICN AND tDbE OlfFRACTlLN 
c 

COMMON/REFRAC/EMJ,TSTSC,IWEDC31,FASSl24l,BETAt24t,CP~llt24l,NASRC, 

* ASF,II-ISFE 
COMMON/uNSHLO/USPLt1<J),PSI(l<J),~lSPL,INUSP 

c 
C VARIABLES USED IN JET NUISc SHIEl~I~G ATTENUATIC~ 

c 
COMMON/JNSHLO/DIAMT2,DSL1t0Sl2 

c 
C MASS STORAGe IRANUOM DISK 1/Cl INDECES, CGUNTER, AND FLAG 

CGMMON /MSlu/ 1N0Xll40), INUX2(3), INCXl(36), IC1, ICPEN 
iJ I MENS I 0 N XL ( 2 J 
IJIMENSIOI\4 tH.Jf-P(33) ,FTKMl2r2J 
UIMtNSION XNAMEl7,13) 
DIMENSION ALPH(13J 
DIM~NSICN G~T(2),IGR0(2' 
DATA GRT/4HKMPH,4H ~PH/ 

DATA IGRD/16,10/ 
DATA XNAMc/4HPRIMr4HARY r3HJETr4*1H ,4HPRIM,4HARY ,4HANC ,4hStCO, 

* 4HNOAR,~HY JE,1HT,4HCCRE,4H/TLR,4HBINE,4*1H ••HC(MPt4HktSSt 
* 4HCR A,4HNO l,4HNLtl,4H FA~rlH t4HtXIT,4H FAN,5*1~ t4hAUGM, 
* 4HEfHt,4HR-WI,4HNG J,2Htl 1 2*1H ,4HBLCWr411N-FL,4HAP J,ZhH, 
* 3*1h 1 4HLIFT,4H-FAN,5*lh ,4HEJEC,4HTLR t4H- SUr411PPRE, 
* 4HSSOR,4H JET,lH ,4HPRGPr4HELLE,lHR,4*1~ ,4HHELI,4HCGPT,2HER, 
* 4*1H ,4HMEASt4HUREUr4H UAT,lHAr3*1H , 
* 4HJET ,4HEDGE,4H 1Nlr4HER~C,4HIILN,2*1H I 

UATA ALPH/lHAtlHB,LHC,lHD,1HE,lHFrlHGrlHH,LHI,LHJ,LHK,lHL,1HM/ 
OATA PT/LH./,YtS/3HYES /,YNC/211~(/ 
DATA Xl/2HM.,2HFT/ 
DATA FTKM/JHKM),4H1000,1H r4H FT)/,CC/lH,/,PL/lHl/,PR/lHJ/ 

C SUBR. AtlSORP, ANGLES, CCRSPL, ERRSET 
C HAVE BEEN CALLED TO INCLLDt THE~ I~ THE tO,Ol OVERLAY 
C ALTHO THEY ARE NOT USt:u IN THE: (G,OJ CIIEHAY. 
C THEY HAvE VARIABLES IN DATA STAIE~E~TS lbAT CHANGE 
C AfTER FI~ST lOADING ,AND THESE VALLESAHE 
C OVERRIDE~ MITH INITIAL VALUES h~E~ ThE OVERlAYS ARE 
C RELOADED thtNCf THEIR RE~OVAl TC (Q,O)O~ERLAY 

lFliGR0(1~.EQ.IGRDI21)CALL ABSO~P 

3 

Ph8NAC 11e 
PHt3NAC 117 
PHBNAC 118 
PHBNAC u.s 
PHtsNAC 120 
PHBNAC i21 
PHBNAC l.Z<: 
PHjjNAC 123 
Pl-t!NAC U4 
i>Ht:lNAC 125 
Phbt~A'- 1Lb 
Ph8f'..At. 127 
PhdNAC l.dl 
PHBr--.A(. lLS 
P ru3N A C. lJO 
Pri:!NAC 131 
PHbNAC U2 
PHoNAC 133 
Pht3NAC 134 
PI-'BNAC u:. 
PHbNAL Ut> 
PHt3NAL 137 
Pl-ibNAC 138 
P 1- tl•'\iAC U<; 
Pht3NAC i4C 
PHB;\iAC l•d 
Phbi\Ai.. 142 
PHBNAl. 143 
PhbNAC 144 
PHtiNAC 145 
PHI:lNAC 146 
Pht:lf'..AC 147 
PH8NAL. 148 
Pht:lNAC l4S 
PH8NAC t:;,o 
r'~ctJNAC ~Sl 
PhtlNA(. i52 
PHBNAC 153 
PHBNAC 154 
r'I-BNAC 155 
Pht:lNAC 156 
PHBNAC 157 
Pt-<tNAC DE 
PHtlt~AC 15S 
PHbNAC lt:.C 
1-'HbNAC 161 
Pht3NAC 162 
Pt-8NAl. ltd 
PHtNAC 164 
PhBNA(, 165 
Pl-.bNAC Hot 
PhtlNAl. 167 
PHBNAi.. !c8 
PHBNAC 16S 
PHBNAC 170 
Pht!NAC 171 
PI18NAC 172 



c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

7 
c 
c 
c 
c 

c 

51 
52 

4 
45 

10 

20 

30 

40 

lf(IGRD(1).EQ.IGRDt2JJCALL A~GLES 
IFtiGRD(l}.EQ.IGRD(2j)CALL CCRSPl 
lf(IGRD(l).cQ.IGRD(2)lCAll li~INS 
lf(IGRD(1).EQ.IGR0(2)JCAll ERPSETIO.O) 
CALL TO INITIALIZING ROUTINE 

5 CALL INITL 
INPUT All PARAMETERS RElATED TC THE GENERAl FCRMAT CF THE PROGRAM 
T~tSE INPuTS INCLUDE THE FOllOhi~G PARAMETERS IN THt GPRAM BlOCK 

ALTITUDE GF THE AIRPlA~E 
ALTITUDE OF THE SIGEllNE OBSERVATIONS 
CLIMB GPADIE~T (TA~GE~T Of THETA) 

P 1-!BNAC 
P ~BNAC 
PH8NAC 
PHBNAC 
PhBNAl. 
PHBNAC 
Pb8NAC 
Pht3NAC 
PHBNAC 
Ph8NAC 
PHBNAC 
PHBNAC 

AL TP 
AL TR 
SLOPE 
A MACH 
NC~S 

AIRCRAFT ~ACH ~U~8ER P~BNAC 
~UMBER OF SIDEli~E CBSERVATIGNS (MAX. OF l PhdNAC 

SLDI SH 1-101 SIDEli~E DISTANCES 
NTENG 
I UNIT 

~UMBER GF DIFFERNT TYPES Of ENGINES (MAX.u 
- DEFAULT =0 All OI~ENTJCNAl INPUTS ANC CUTPUTS IN M 

=1 I~ E~GliSH UNITS 
READ IN GENERAL 
CAlL INPLJTG 

INITIALIZING DATA 

If llOD- 1) 7. 7, 5000 
CONTINUE 

JHIS SECTION CALC~LAIES THE DCPlER SHIFT 

CCNVERT $GDAJA PARAMETERS JC E~GlfSH U~ITS FCR COMPUTATION 

IFC IUNIT.EQ.IO)LALL CCNVRC20ri1,Jl) 
DO 52 1=11,117 
OOPSFfiJ=Fl 
IF( IDOP.EQ.IOJGO TO 52 
COPSFI l)=f1-AMACH*COSCKETACI)) 
CCNT INUE 
NCAS=I\iCAS+ll 
OG 4 K:l,ND 
lf(FLDIK+251.NE.O.)FLD(Kl=AlCG10(FlDlK+25JJ 
ZNI(K)=-lNI(K+25) 
CCNTlNUE 
If(NCAS.NE.IlJGU TO 15C 
DETERMINE AND STORE 113 OR FLll CCTA~E FPE~UENCIES 
IFIISPTRM.EQ.Il)GO TO 20 
NCF=Z4 
NK=I3 
DO 10 l=Il,NCF 
BlJFIIJ=UfREQ(lJ 
BCF( I )=CFRElJ( I) 
8Uf(25)=UFKEQ(25) 
GO TO 40 
NCF=I8 
NK=Il 
J-=12 
DO 30 l=Il,NCF 
t3CF( l)=CFREQCJ} 
Buff I)=UFREI.l(J-1) 
J=J+3 
Buff l9l=l.:FREQ(25l 
CGN T INUE 
DC 50 I=I1,NCF 

4 

PH dNA\. 
P118NAC 
PhbNAC 
PHBNAC 
Pt--bNAC 
PH8NAC 
Pl-tlNAC 
PHBNAC 
P~BNAC 
PH8NAC 
PHi:INAC 
PHBNAC 
Ptcl:lNAC 
PHBNAC 
PHI:lNAC 
PHBt.;AC 
Ph8NAC 
PHBNAC 
PHBNAC 
Pht3NAC 
PHtlNAC 
PHBNAC 
PHBNAC 
PHdNAC 
PHdNAC. 
PHBNAC 
Ph8NAC 
PH8NAC 
PHBNAC 
PHBNAC 
PHBNAC 
PHBNAC 
PH6NAC 
PHBNAC 
PHBNAC 
PhBNAC 
PH8NAC 
Ph8NAC 
PHI:!NAC 
PHBNAC 
Ph8NAC 
PHBNAC 
PHBNAC 

173 
174 
175 
176 
117 
l78 
l7S 
18(; 
181 
182 
183 
184 
18~ 

18t 
187 
UHl 
18S 
19C 
1 <; 1 
192 
193 
194 
19:; 
196 
1S7 
1S8 
lSS 
2()0 
201 
202 
203 
204 
205 
20t 
2.07 
208 
209 
2lU 
211 
212 
213 
214 
2l5 
216 
211 
218 
219 
220 
221 
222 
223 
224 
225 
22t 
227 
228 
2£9 



50 PFRE~li)=8Cf(l)/lOOC. 

150 CONTINUE 
C CONVERT INPUT OATA AND CALCLLAIE AI~CRAT-GBSERVER GEC~ETRY IF IUN 

200 CGNTINUE 
C PERFURM THt &EOMETRY CAlCULATlC~S flR THE CURREhT CA~E 

ICALL =0 
c 

CALL OVERLAY(oHcXEClO,l,C,bh~tCAllt 
l CALL= l 

C IS TYPE 4 REPORT SPECIFiED ( fliGHTPATH/CuStRVER GECMETRYJ 
IFtiPRT(4J.NE.~lGO TO 250 

c 
C CONVERT SGDATA PARAMETERS TC ~.K.S. UhiTS FUR ~UTPUT 
c 

1Ft lUNIT.EQ.IOlCALL CCIWRU9,I2,12J 
4835 CALL PRINTH{IPRT(4J,LCT,8) 

~KITE(8,4841J 
4841 FCRMAT(37X,4CHF l I G H T P A T H I C B S E R V £ H, 

*lXrl6HG E C ME I R Y ) 
WRITE(8,4842UALT,CHIIUNIT+l,l) .~~ALH,SLCPE 

4842 FORMATI//10X 1 l6HAIRPORT AlllTLDE,9X,lH:,LX,lPEl0.3,A3// 
*lOX,ZOhAIRCRAFT MACH NL~BER,~X,lH=,lX,tl0.3,13Xr1H,,2Xr 
*llHCLIMB GRAOIENT.5XrlH~,lXrE10.3•17H FOH (l .GT. ZKJ 
WRITEI8,~843j ALTP,CHliL~IT+l,ll,ALJR,CH([U~IT+l,lJ 

4843 FORMAT( lOX,20HAIRCRAFT HEIGHT (lG1,~X,lH=,lX,lPE10.J,A3,2Xr 

*34HAT T = O, OBSERVER h~lGHl (l~l =r1X~El0.3,A3 I 
WRITEl8,484~) CZ,CH!IL~IT+l,8),CCv,CHtiu~IT+itUI 

4845 FORMAT(lQX,l4HSPEED Of SGUNU,llX,lH=rlX,lPE10.3,1X,A3, 
l lllH AT !ZO~ ,, 
*2Xrl4HSP~EO Cf SCL~0,8X,lH=,LX,ElC.J,lX,A3,3H AT !lRJ 
~R!Tt(8,4846) CArLHIILNIT+l,Ul 

4846 fURMATilCX,2oHAVE:RAGI: SPl:.lD Lf SCLI\C =,LX.IPEl0.3,1X,A3, 
*38H FOR SOUNO PRCPAGATILN CvER ~A~Lt (P} I 

4847 FORMAT(/47X,24HSICtlll\E Ol~TA~CI: (XJ =tlXrlPEll.3rA3//l2X, 
* lUHTIMI: (SEll, 
*lCX,5hANGLEr6X,l5hA/C COCRUl~ATES,SX,2lHFRCPAGAllC~ ~P/P FLk, 
*5X,30HANGLES FUR NOISE fXTKAPULATIC~ /9Xr5H~CUh0t7Xr5hSUUNC,&X, 
*2HXlrl0XrlHY,llXrlHZ,tX,lOHC1STA~CE P,JX,l0hGRO.REfLX.,7X,uHBlTA 1 
*r9X,6HBETA 2 /lOX,4HHEC. r7Xr5hX~IT.,bX,o~'LtG.),JX,lH!,A2rlH), 
* 8X, 1 HI , A 2, lH} , 8X, 1 HI , A 2, lH I , 22 X, bH ( 0 EG. l , 9 X • oH IDE G. ) l J 

4848 FCRMAT(8XrFb.l,6X,Ft.lr4X,F7.C,4X,lPtll.3t312XrEl0.3J,Ll~X,Ll0.3)l 
LCT=l4 
DO 486C 1-=l,NOBS 
DC 4860 J=l,l7 
lf(LCT.GC.54JGO TO 4851 
lf((J.t:Q.lli.AND.tLCT.U:.47))GC TC 48').! 
IFIJ.EQ.lJ GO Tn 485~ 

GC TO 4853 
4851 CALL PRINTH(IPIU(4) rLCT,8l 

WRITE18r48411 
LCT=LC T+ l 

48 52 wR IT£ I 8, 4 8 4 7 l Sl D I S X ( [ J , C H II L I'll T -t·l , ll , XL( ll, !\ 1 T + 1 l , XU IU ~ li + l I , 

* LCT=LCT+7 
4853 wRI1cl8,484&J 

* lCT=LCT+l 

XL (I Lt\1 T+l} 

T P 0 ( ,I, l ) , 1' 0 S { J , I ) , E l A ( J l , A P 't' ( [ , J J , A P l ( l , J ) , P L;( I t J l , 
l.lPNDI I ,J) ,nl I I rJI ,e211 ,Jj 

5 

PbeNAl 23L 
PHBNAC 231 
PI-I:!NAC 232 
PHBNAl. 2.n 
PliBNAC r:-4 
PH8NA~ 23':; 
Pl-<tlNA~ 2Jt. 
?~BNAC 237 
PHBNAC 2.:HJ 
PHBNAC 2jC, 

PHBNAC 2<tu 
PhtiNAL. 241 
?t<bNAC 242. 
PH~NAC L43 
PHBNAC 244 
PHI:!NAC L4~ 

PHiiNAC 2•'tt. 
?1-'tlf\AC 2't7 
Pi-18NAC 2 4 f~ 
1-'ictiNAC 2 4{1 
P HtlNAl. 2 '; (., 
PhtNAC 2')1 
PtHlNAC 2 ';~' 
PhbNAC 'JJ:? 

<-~-' 

Pt-t~NAC 2: .. 
Pl-uNAl. 2 . ... 

PHBNAC i ';.( 

t-lhbNAC 2 ';; I 
Pr 61\o~c 2::~L 
Ptcbl\iAC ~~s 

PHbNA .... ,:'i.;L 

Pf-.fjf'.AC 2ol 
Pr.eNAl. i.o2 
Pl-eNAC 2t;::: 
Pht:li'IAC 2b4 
f'l-lf:li'-<AC .:6:; 
Pt-8NAC. 26t 
Pt-tNAC 2o7 
Ph6NAC 26e 
Pr•tl\iAC ZoS 
PI-BNAl. 27C 
Prt:)NAC 271 
Pl-dNAL 272 
Pt-bNAl. ZB 
PhBNAC 274 
1-'ht:lNAC 275 
P 1-t.lNAC 27t. 
P ~· Bl\iAL. 217 
PH:lNAC 278 
Pl-tlNAL. 27S 
p~;tlNAC 2 8(. 
PhbNAC .281 
Ph8NAC 282 
PHtNAC 283 
PhB/IIAC 284 
P~1 BNAC 2 1.! ,, 

PH:lNAC 28t. 



4860 CONTINUE 
c 
C CCNVERT SGOAJA PARAMETERS TC E~GLISH U~ITS FCR CCMPUTATION 
c 

lf(IUNIT.EQ.IOJCALL CONVR(l9.Il,ll) 
250 CONTINUE 
35C CONTINUE 

CALL OVERLAYI6HEXEC10tltCt6HRECAlL) 
C SECTION FOK SEJTI~G UP li~KAGE TG T~t VARIGUS NOISE 
C COMPONENT MODULES THAT HANDLE BCTH THE I~PUI A~D CALCUlATIONS 

c 

IC =I 0 
DO 40CO NC=l,NTENG 
NTYP:JO 
NCOF=NC 

C IF SHIELDING IS REQUIESfED FCR TnAT PARTICUlAR 
C ~ONFIGURATlON,REAO IN ENGINtlki~G GECM DATA 
c 

c 

If( INSEOwlNCl.NE.O)CALL EwGIC 
'JOO CONTINUE 

lflNTYP.GE.NTYPE)GC TC 4GOO 
IC=IC+Il 

L GET $NOISIN DATA AND CCNVERT TC E~GLISH U~ITS FLR CCMPUTATIUN 
c 

CALL NlNPUT 
c 
C PkiNT OuT ENG/wiNG GEOMETRY If SriElOING SPECIFIED 
c 

c 
c 

IFlNTYP.NE.IllGU TC 53C 
If( INSfOkiNCOf}.NE.OtCALL EwGCLTtiPRT,IU~ITl 

'J30 CCNiiNUE: 

C fEST FOR JET ~DGE INTERACTIC~ ~CISE CC~PC~ENT 

c 
IF( I TYPt .EQ. lJJ GC TO 8€8 

c 
C If NOISE COMPONENT JET FLOk REFRACTIC~ EFFECTS A~U ~HIELOING 
C FUR THE PARTICULAR CONFIGU~ATIO~ IS ~c~UIRED ktAG I~ CLMPUNtNT 
C S~IELDING DATA. A CONFliCT ltCL~S hHtN ShiElCING IS KE~UESTEu 
C rGR Tht COMPONENT AND NOT THE CC~FIGLkATIC~. 

c 
IFIINSHLO.EU.O)GO TO 888 
lFI H-.SEOw(NCJ.NE.O.AND.HSHLO.NE.OJGC TC 878 
If( INSEOw!NC).tQ.O.AND.I~SHLO.NE.O)~RITE(o,777)1TYPE 

777 FCRMATtlH0,60H SHIELDING Rl~L[ST CO~FliCT NO ENG/WNG GEOM 
*ITYPE= ,12) 

C IF ~RIMARY AND SECONDARY READ S~IELDI~G CATA 
IFI ITYPE.lE. 2)GO TG 878 
IF( ITYPE.GT.~HNSHlD=C 
GO TU 8B8 

c 
87€ CALL "'SRIO 

c 
888 GC TG 11100, llGC, 12CC, 1100. 1100, 1200, 1500, 

* 1300, 1200, 1300, 13CC, 1400, 1~00), lfYPE 
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PH !:iNA(. 287 
PHBNAL 2bt 
Pht:lNAC 28S 
PHBNAC 2<,(; 
PbBNAC 2'>1 
PHt3r-.i-IC 292 
PHtlNAl. 293 
PHbN-.C 294 
PHtii\IAC 2<15 
Ph8NAC 2St 
PhtlNAC 2~7 
PtoUNAC 298 
PHtlNAC C::99 
Pt-lt3NAL 30(; 
PhcNAC ::.o1 
Pt-I:INA~ jC2 
Pt-8NA(. 303 
Pt-t31'11AI.. 304 
PI-<81\JAC 30~ 

Phtii\AC 30£. 
Pt-<8NAL. jtj] 

PHBNAl. Jce 
PHJNAC 3CS 
P!-BNAC 3lC 
t'h8NAC Jll 
PHl~A\.. jU 
PhtlNAC :;u 
PH(j~AC. ;!4 
PHBNAC .H~ 

PHNAC 5lt. 
P t-BNAC 3i7 
PHbf\JAC 316 
f.' t- bi\A\.. 31S 
PhdNAC 32C 
PhHI\AC 3.21 
PhoNAC 322 
Pt-BNA{. .323 
PHBNAC 324 
PhBNAC 325 
PHtlNAC 32o 
Pt-bNAC 327 
PHBNAC 328 
Pt-BNAC 32<1 
PhbNAi.. 3.H. 
PHBNAC 331 
PHI::lNAC 332 
PhBNAC 333 
PhdNAC 334 
P H:lt\1• C 33~ 
PHt3NAC 33b 
PhoN~~.. 331 
PhbNAC 338 
Pb8NAC 33<1 
PHdNA~ .340 
Pt-BNt>.C 341 
PH:INAC 342 
PHBNAl. 343 



1100 

1200 

1300 

1400 

1500 

CONTINUE 
CALl OVERLAYt6HEXEC20t2tOt6HRECALL) 
GO TO 500 
CGI\iTINUE 
CAlL OVERLAYl6H£XEC30, 3, O, 6HRECALL) 
GU TO 500 
CONTINUE 
CAll OVERLAYI6HEXE,40, 4, Ow 6HRECALLI 
GC TO SOC 
CONTINUE 
CAll OVERLAYl6HEXEC50, 5, O, 6hRECALLJ 
GO TO 500 
CONTINUE 
CALL OVERLAY(6HEXEC60t 6, O, 6HRECAll) 
GG TO 500 

4000 
c 

CONTINUE 

c 
c 

c 

ENG/WIN GEOMETRY DATA IS OUlFLl (~ FILE 8 
AFTE~ FLIGHT PATH/OBSERVER GEC~EJRY DATA. 
ENOflLE 8 
REwiND 8 

FOR All CC~FlGURATluNS 
H~NCE THE fllt MARK AND 

C CCNVERT ALL PARAMETERS $GOATA A~O $NCISI~ TC ~KS UNITS fGR uUlPUT 
c 

IH lUNlT.EQ.IOlCAll CCf>.VR(ll,I2,1'3) 
DO 4600 K2=ll,NOBS 
DO 45CC Kl=Il,NCF 
DC 4500 K3=11,17 
TSPL(Kl,K2,K3l=SSPL(Kl,K2,K3l-TSPL(Kl,K2,K31 

4500 SPLT(Kl,K3):TSPL(KltK2,K3) 
CALL PNLSUB(SPLT(l,li,PSPL(l,K2),1PO(l,K2),EP~l(l,K2lt 

1 SPL2,TEPNLtl,K2),~K,BCG,TCG,FLR,K2,"C8S,I~RCK2,1ll 
C CALL NOISO PRINT RCUTI~E TC PRI~l tiTHE~ TYPE 1 0~ lEFAULT 
C REPORT ON THE OLTPLT fiLE 

CALL NO I SOt l PR Tl U , K2, NK ,6, CHI 1\ ,llr-.1 T, S LOIS X ( K2 I , PFREC, S Pl H 1, 1) , 
*NC.F, 14) 

460C CCNTINUE 
C IS THE TYPE 2 REPORT SPECifiED (~SSUMPTIC~S CN wHICH THt PREDICTlL 
C IS tiASEO) 

4810 lf(IPRl(2).E~.21GU TO 4311 
I Ft I P R T( U .1-.J t • IIH G 0 T 0 4 7 6 7 

4311 CCNT INUE 
tGP=YES 
GRO=YES 
CALL PRINTH(IPRTI2t,LCT,6) 
wRirEI6,482U} 

4820 FORMAT(50X,32HASSUMPTIONS FC~ "CISE FRECICTIC" Ill 
lCT=8 
wRITEI6,4821) 

4821 FORMAT(2X 1 44Hl) GECMETRIC-MEA~ PASSBA~O FREQUENCIES (KHl) ) 
WRITEI6,4822) IPfREQCit,l=l,"Cf) 

4822 FCRMAT(6Xt1PE10.3tll(E1C.3)/6X,l2El0.3) 
WRITE( 6, 48231 

4823 FORMAT ( 1H ) 
DO 4825 I 1:1, NCF 
JGAGR(I)=0AIRA6(1) 

4825 CONTINUE 
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PHBNAC ;s44 
Plii3NAC 345 
PHBNAC .34t 
PHBNAC. 347 
Pr8NAC 346 
PHBNAC 34<; 
PJ-oBNAC 3~G 
PHBNAC 3,1 
PHBNAC 3~2 

PhbNAC 353 
PHI?NAC 354 
PhBNAC 35:. 
PhBNAC 35t. 
PhBNAC 357 
PHBNAC. 358 
PrBNA' 3~<; 

PliBNAC 3H 
PHBNA(, 361 
Pt1~NAC 3t:2 
PhBNAC 363 
PHBNAl. 364 
PHi:INAC 3t. ~ 
Pl-l:itliAC Jot. 
P HBNA(. 367 
PlibNA\. 368 
PhSNAC J6<; 
PHBNAC 37(.. 

Phtit-.AC 37J. 
PI-dNA(. ~72 
PHBNAC 373 
PHBNAC 3"14 
PhBNAC 3E 
PHBNAC 3"/t::. 
PHtiNAC :.77 
PHBNAt.: 37b 
Pl-'l:lNAC. 379 
PHBNAC .38(. 
PHBNAC 381 
PhbNAt. 382 
PHBNAC .383 
Pt-SNA(. 384 
P hBNAC 38;; 
P11BNAC 38c 
PhBNAC j87 
PH8NAC. 388 
PhBNAC 3b<; 
PH8NAC 39C 
P tiBNAC 391 
P ... hNAC 392 
PHBNAC 393 
Ph6NAC. 394 
PHI:lNAC 39~ 

PHBNAC 3St 
PI-tiNA(.. 397 
PhSNAC 398 
PHbNAC 399 
Ph8NAC 400 



WRlTEI6,4824) (flKMIIUNI~+lwlJwl=1,2) 
4824 FORMAT(2Xr44H2l ATMOSPHERIC ABSORPTICN CCEFfiCIENTS (06 /w2A4J 

wRITEI6,4826)(TGAGR(l)rl=ltNCF) 
4826 FGRMAT{6Xrl2F10.2) 

WRITEI6,4827) 
4821 fORMAl(/ 2X,25H3l AT~OSPHERIC CC~CITICNS ) 

JG=IATMOS+Il 
GO TOI4828r4129r473lw4736,4742)~1G 

4828 WRITEI6,4829) 
4829 FORMATI8Xt33HINTERNATIONAL STA~DARO ATMOSPHERE ) 

GO TO 47 50 
412~ wRITEC6,4730)DTEMP,CHCILNIT+l,6),0FRES,Ch(IU~Il+l,7JrC~UMIO 
4730 FGRMAT(7X,40HlNTERNATIONAL STANDARD ATMCSPHE~E PLUS (,F6.2, 

*5H DEG 1 Al 1 1H,,F7.2,1X,A4rlH,,F7.2,8H PCT ~H) ) 
GO TO 4750 

4731 wRITEI6,4732) CH((LNIT+lr6J rCHULI\IT+l,lJ 
4732 FORMAT(7X,31HTEMPERATURE VS. ALTITUDE (CEG rAlrlH,,A3,1H)) 

WRIJE(6,4733JtPL,JEMP(IJ,COrTALJ(I),PR,CCrl=l,NTEMPj 
4733 fORMAT(7XrAlrlPEl0.3,AlwE10.3,2AlrlXrAltEl0.3,AlrElO.J,2A1rlX,Al, 

1 E10.3,Al,ElU.3r2AlrlX,Al,El0.3,AlrE10.3r2Alr1XrA1,E10.3rA1tElU.3, 
2 ~A 1) 

wRITEC6,4734) CHIIUNIT+1,7),CH(Il~IJ+l,11 
4734 fORMATt7Xr27HPRESSURE VS. AtTITUDE {,A4rlH,,A3,1hl) 

WHITI::I6,4733)1PL,PRESII)rCC,PALT(I),PR,CC,I=1r~PRESl 
wRITt(6,4735) CHIILNIT+l,l) 

4735 fORMATI7X,32HHEL.HLMIDI1Y VS. ALTITUDE CPCT ,,A3r1HJJ 
WRITEl6,4733)tPLrRHUMIOli),CC,RAllliJ,pR,CO,I=lr~HUMlUJ 

CALL PRlNTHIIPRTC2) rlCT,6) 
wRITEio,4820) 
GC TO 47~C 

4736 lfliuNIT.EQ.1J GO TO 4738 
CPRES=l.O 
CTEMP=£86.16 
GC TO 4740 

4738 CPRES=l4.6~6 
CTEMP=518.688 

474C CRHUM0=70.0 
4742 wRl!tl6r4737J CIEMPrCHIILNIT+l,6),CPRES,CHIIU~IT+l,7J,CRHUMU 
4737 fORMAT(7X,27HHOMOGENEOLS AT~G~PHERE Cf lrF6.2,5H DEG ,A1rlHtrF8.2 1 

*lX,A4,1HrrF7.2,6H PCT RH) ) 
47~C wRlTEI6,4751) 
4751 FURMATC/2Xr42H4) ITEMS CG~SIOEREO IN ~CISE EXTRAPOlATION 

WRlTE(6,4752)1PT,l=l,17),(PT,I=ltl6) . 
4752 FORMATI5X,2oHAl SPHERICAL DIVERGE~CE rl7Alr5H YES/5Xr 

* 27HB) ATMOSPHERIC ABSORPTIU~ rl6A1,5H YE~l 

GRP=YI::S 
1FI ltGA.NE.O)I::GP=VNO 
~RIT2{6,47~31{PT,I=1rl4),EGP 

4753 FORMAT(5Xr29HCl EXTRA-GRCUND ATTE~UATIC~ ,14A1,2X,A3 J 
~RlfE{6,4754)1GRU(lLNIT+l),GRT(IL~fT+lj 

4754 fCRMATI8X,31H~uuND PRGPAGATI(~ IS DCw~wiNC lr12rlX,A4,7H). 
1FIIGOR.NE.UJGNP=YNO .. 
WRITEC6,4755J IPT,I=lr2l)•GRP 

4755 FORMAT{5X,22HD~ GRO~ND R~FLECTIC~ t21A1r2XrA3J 
IFliGeR.NE.OJ GO TC 4757 

4756 FCRMAT(8Xr42H3 DB ADDED TC fR~E FIELC SPtCTRA INSTEAD. I 
GL TG 4758 
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PHBNAC 401 
PhBNAC 4G2 
Pt-bNAC 403 
PHBNAC 404 
PHBNAC 405 
Ph8NAC 40t; 
PHSNAC 4C7 
Pt.SNAC 4CS 
PHbNAC 4(Jc; 
Pl-i81'4AC 410 
PHtiNAC 411 
HBNAC 412 
PHoNAL 413 
PHBNAC 414 
Pt-BNAC 415 
Pt-SNAC 416 
PhBNAC 411 
PHBNAC 4lE 
PHt:SNAC 41S 
PhBNAC 42C 
PhbNAC 421 
Pht!NAC 422 
PHBNAC 423 
PhBNAC 4£4 
Pt-.SNAC 425 
P,_.BNAC 42(: 
Pt-tiNAC 427 
PH6NAC 428 
Pt-BNAC 42S 
PH81'4AC 43C 
t>hBNAC 431 
PHoNAC 43~ 
Pl-i3NAC 433 
ph fj(\;A \. 434 
Pi-:BNAC 435 
Ph&NAC 43t 
Ph&NAC 437 
Ph8NAC 438 
PHBNAC 43S 
Ph8NAC 44C 
PhbNAl. 441 
PhBNAC 442 
PhBNAC 443 
Plit!NAC 444 
PHBNAC 445 
PhBNAC 44e 
Pt-<BNAC 447 
PHBNAC 448 
PHBNAL 44S 
PHBNAC 450 
PHBNAC 451 
Pl-:oNAC 452 
PhBNAC 453 
PhBNAC 454 
PHBNAC 455 
PHBNAC 456 
P118NAC 457 



c 

4757 WMITEI6,4156) 
GO TO 4J62 

4758 ~RITE(6 1 47591XKN 
4759 fORMATI8X,6H~l/KO=,lPE10.3,58H A~O GNCU~C IMPEOAhCt VS. fRtUUtNCY 

*I~ HZ DATA CURVES ARE I 
wRITtl6,4760) 

4760 FORMAT(8Xt23h(Rc!Zl/ZO), Fl DATA ••• ) 
wRITE(6,4133l(PL,LNR([),CO,FLG(l+2~J,PR,CO,l=l,NUI 

wRITE!6,47611 
47tl FCRMATI8X, L~H(lM{Zl/lO), f) OAT~ ••• ) 

~RITE!6,4733l(PlrZN1(1) ,tC,FLCI1+25),PR.CCrl=l,NOI 
4762 wRITE!6,4763) 
4763 FGRMAfi/2X 9 30H~J NCISE CCMPO~E~TS CC~S1D~RED,28X,L2~~G. OF TIMES J 

NJ=O 

4766 
4765 
4767 

00 4765 I=l, l3 
If( lCNI l).E..:i.OlGO TC 4765 
NJ=NJ+l 
W R IT E ( 6, 4 7 6 61 AlP H ( N J I , PR , ( )(~A fJ E ( J , I ) , J == 1 , 7 I , I C to. ( I I 
FuRMAT(5Xt2Al,lX,7A4,2X,6HMCDLLEtlqX,13J 
CONTI Nut 
CGN1INLE 
IS TYPt 3 REPuRT SPECIFIED (CBSEPvED NOISE PtR CCMPC~ENTS) 
lfllPRT!31.Ni.3lGO TO 4840 
tNOF llE 12 
IHwiNO 12 

4R30 RtADI!2,4831) BUFP 
483! FORMATIJ3A4l 

If IEOFtl21) 484Ct 4832 
C360 READ(l2,483L,END=484CJB~FP 

4832 WRITE(6 1 483llBUfP 
GO TO 483C 

4840 If( IPRTl4l.NE.4lGO TO 4870 
48~4 REA0(8,46J11BUfP 

IF IEOFt8l) 4870, 485? 
C36C KEA0(8,483l,END=48J0)8LFP 

4855 wKlTElbt463lJBUFP 
GC TO 4854 

c 
487C 
4874 

IS TYPE 5 REPORT SPECIFIED h~tlSE EXTKAPClATIC~ CCR~ECTIGNS} 
IfliPKl(5l.NE.5lGO TO 4860 
READI9,48JllSUFP 
IF IEOFI9)) 4880, 487? 

C36C REA0{9,4831 1 END=488CI6LFP 
4875 wRITE(o,483liBUFP 

Cc TO 4874 
C IS TYPE 6 REPURT SPECIFIED (JGTAL ~ClSE ftll CCMPCNENIS- FRE£-FIELC 

4880 lfl lPRTI6J.,'4E.6lGG TC 48'70 
UO 4882 l=ll,NOBS 
OG 4881 J=ll 1 Il7 
DG 4881 L=Il,NCf 
SPll(L,Jl=SSPLtL,ItJJ 

4881 CCNTlNUE 
CALL NUISOIIPRT(6) ,I,NK,I6,tHI~,ILt-.IT,SLCISX!l),PFR~,,SPLT(l,ll, 

*NCF,l4J 
4882 tCNTINLiE 

t IS TYPE 7 REPURT SPECIFIED (FREE-FIELU ~CISE PER NOISE COMPuNENT) 
4890 IFIIPKTI 7l.NE.71GU TO 4900 

ENUF ll E 10 

9 

P~bNAC 4~6 

PHdNAC 45<; 
PlitiNAC 4oC 
PH3NAC 4t.l 
Plil:iNAC 4u2 
PrBNAC 46~ 

PrBNAi.. ': .:, 4 

PHtlNAC 'ttl. 

PhlNA~ 4t.t. 
1'1-'l:lNAC 467 
Ph8NAC 4o~ 

Pt-bNAC 46'. 
PhBNAC 47l. 
PhBNAC 471 
PrtiNAL '-172 
PhBNAC 't 7..; 
PHBNAl. 4 "/4 
PrBNAL. 4 "/:: 
P HdNAC 476 
PrBNAC 477 
PHlNAl... 4 71: 
P~tlNAC 4 7 c, 

Pl"'tlNAC. 41JL 
PHc:!NA(. 481 
PrtiNAC 4f,; 
Pbl:iNt.C 42-: 
PH8NAC 4L4 
PI-.BNAC 48:: 
PHI:!NAC 48t. 
Pr.BNAC 487 
Pl-oNA1- 48b 
Pl-t!l\iAC. 48<7 
Pr-tlNAC 49C 
Pt-tNAl. 491 
I'HbNAC 4<72 
PhoNAC 4S3 
Prtlti!AL 4<:i4 
PhtlNAC 49::. 
Pl-wNAl. 49c 
PHBNAC 497 
PHf:lNAC 4% 
Pt-BNAC 49S 
PrtjNAC ?OC 
P rbo\AC ?Gl 
PHI:!NAC ';>0~ 

PHt3NAC ?G3 
Pl-i3NA\. 5C4 
PHbl\iAC ':>V:; 
PhtlNAL ?Ot 
PH~NAL ~07 
Pl-t3NAC 50E 
PHtlNAC 5GS 
PHBNAC 510 
PHSNAC 5.1.1 
PHdNAC ?1<: 
PhtlNAC 513 
P 1-tlNAC 51<t 



REwiND 10 
4894 READ( 10,4831JBUFP 

If IEOf( lOi) 4900, 48Cj5 
C360 READtl0,483l,END=4870JBUfP 

4895 wRITEt6,4831)BUFP 
GO TO 4894 

4900 CCNTINUE 
C TRANSFER TO PICK UP A NEW CAS~ 

GO TO 5 
500C CONTINUE 

H•DF llE 20 
REwiND 20 
lfiNRN.EQ.OlSTOP 

C360 CAll lOGDSK 
if (JOPEN .NE. 0) CALL CLOSMSC13l 
SlOP 
EI\D 

10 

--~~-------~~-- ----~ ---

PhBNAC 
PHBNAC 
PHBNAC 
Pt-dNAC 
Pl-iBNAC 
Ph~NA(, 

PHdNAC 
PHBNAC 
PHtlNA1.. 
Ph~NAL 

PH8NAC 
PHBNAC 
PhBNAC 
PHI:INAC 
PHI:iNAC 
PhBNAC 
Pt-l:lNAC 

~15 

~lt:. 

517 
518 
51S 
5~C 

~21 

522 
523 
524 
525 
526 
527 
528 
~L9 

~3C 

531 



BLOCK DATA 
c 

PRIMARY JET C ITYPE=l 
c =2 PRIMARY AND SECONDA~Y JET 

COMMON/JETDAT/NJETl,MCUUtl,APl,~FltVPltAS2,~S2,VS2,PRlrPAl, 
l TTl,VAl,OIA~Tl,A~GJTl,ICC~l 

c 
C =3 CORE AND TURBINE 

c 
c 

c 

COMMGN/COREIN/TT3 1 PP3,CMf3,E~3,0~LT3,J63, * ICOR3,LIN3,NTF3riMA3,lGM3,~~L3,1CPJ,ILAY3,TF3tlO), 
* PCTA3(lG),PLA3llO),I:LGH3,t.JH3tfll~3(lO),TLHlO),Cf-3,FM3 

COMMON/TURdlN/BN3tSS3,VTR3,CLS3,C13,TU3,PMf3,CS3tiC3,ISWl 

C =4 COMPRESSOR AND INLET FA~ 

C =5 EXIT fAN 

c 

COMMON/FANDAT/NSTG45,NLET45,NAFT4?,IOP45,NB4~l3J,fPR45131, 
l DIAM4(j),RSS45(3),A~EA5(3),HNl45,RTS4,CfPk4~,0~LT45, 

* NI5,~PR5 1 lCOR4 1 LIN4,NTF4,I~A4 1 LG~4tN~L4tlCP4,ILAY4,Tf4(10), 
* PCTA4llO),PLA4{10),ELOH4,EOH4,~1~4(lOt,Tl4(10),Cf-4,fM4, 
* ICOR5,LIN~,Nff5,IMA5,LGM5,N~L5,1UP5,ILAY5tTf5{101, 
* PCTA51lOl,PLA5(lC),ELOH5,ECH5,~1~5l10l ,TL5ll0) ,CF~rfM~ 

C =6 A~GMENTER-wlNG JEJ 
CCMMCN/A~G~NG/GAMA6,lT6,~PR6,0EL16~A06rCE6, 

* ICQR6,LINb,NTf6tiMA6,LGM6,~~Lc,ICP6,llAYb,Tfo(l0), 

* PCTAQ(lQ),PLA6llC),ELCH6,EOH6rRl~6(l0lrTlutlO),CfbrF~b 

c 
C =7 BLGwN-FLAP JET 

CuMMuN/dlO~lN/PR7,TT7,AN7,0~7,fA~G7,0ELT7,0L7rH07,lCCR7 

c 
C =8 LIFT-fAN 

c 

COMMON/LFTFAN/N88,FPK8,0lA~8,RSS8rAHEA8,~hlB,RTS8,CRfPR8,DELTAB, 

* ICOK8,llN8,NTF8,1MA8,LGM8rN~LB,IOP8,1l~Y8rTF8(10lrPC1A8llOJ, 
* PLA81 lO),EluHa,EUH8,1H~8l1C) ,Tl8(10} tl..f8,FfJB 

C =9 EJECTOR - SUPPRESS(~ JET 

c 

COMMnN /f.JECTU/ IEJECT,NUMTBS,AREA,AR,TS,AMACHJ,AMACHS,CV, 
* PS,PAREA,PTS,PMACHJ,PCv,EJA~G, 
*ICOR~rLIN9,NTF9,IMAS,LGHS,~~L9,lCPq,ILAY9, 
* T F9 ( 10) , PC T A<,; ( l 0) , P LA 9 ( 10 l , 
*ELUHS,EDH9,1Uw9( lC», IL'H 101 ,Cf'1 ,FfJ9 

C =10 PROPELLE~ 

c 

CGMMON/PROPIN/TlO,~lO,RPMlO,D10tDSu~lOrASU8lO,B10,DtlT10, 

*1\:.0RlO 

C =ll HELICGPTER ANO TILT ROTCR 

c 
c 

CCMMON/COPTER/T1l,Qll,RPfJll,til1rOTLlrAdllrOtll,R~llt 
1 SttrCtE11rDELTll,XLMCllrX~ll,~KJ~lltllfl1rlRRllt 
*l{.ORll 

C =12 MfASU~ED DATA INPUTS 
COMMON/MEASIN/NEP12,N~Sll2,~BTA12,CtlT12tEPl2(5j,pSl12117), 

* 13ETAlLt5l, 

11 

BLKDATA 
bLKDATA 
Bli<.DATA 
bLKOATA 
BLI<.OAIA 
6LKDATA 
BLKOATA 
BLKOATA 
8LKOAT A 
dLKCATA 
8LKOATA 
BLKDATA 
BLr<.OATA 
i;LKJATA 
BLKUATA 
bLKC,..lA 
BLKDATA 
t:LKIJATA 
b .... KDATA 
5LKCATA 
BLKDATA 
bLKO~TA 

HKOATA 
tLKDATA 
tlLKGATA 
tlLKCATA 
dLKOATA 
c:lLKOATA 
tlLKOATA 
bLKLATA 
BLKOATA 
bLKOATA 
tlLKOATA 
tllKuATA 
BLKOATA 
BLKCs4TA 
BLKDATA 
BLKCATA 
8LKDATA 
BLKOAT A 
aLKOATA 
cLKDATA 
bLKDAJA 
BLKOATA 
BLKuATA 
cLKDATA 
BLKDATA 
bLKOATA 
BLKOATA 
BLKOATA 
BlKOATA 
BLKDATA 
tiLKDATA 
BLKDATA 
BLKOATA 
BLKOA TA 
8LKOATA 

3 .. 
? 
6 
1 
e 
'1 

ll. 
11 
u 
l.3 
14 
1.5 
16 
1 7 
18 
lS 
co 
d 
n. 
z.; 
24 
25 
2t 
i 7 
2 ~' 

~(, 

31 
32 
33 
34 

jt 

37 
38 
3<7 
4C 
41. 
42 
43 
't4 
45 
4t. 
47 
4E 
4S 
5C 
51 
52 
53 
54 
5~ 

56 
':17 
5tl 



c 
c 
c 

c 
c 
c 

c 
c 

c 

c 
c 
c 

c 
c 
c 

c 
c 
c 
c 

c 
c 
c 
c 

c 
c 
c 
c 

c 

c 

c 

*ICOR12 

ITYPE = 13 JET EDGE INlERACTIG~ 
COMMON/JETEDG/AJS13,00Al3,00~E13,DHNll3,CJCLl3, 

*FLAP13,HD13,EMJ13,TSR13,ICCR13 

ENG/WING GEOMETRY AND SHIEtOI~G CATA 
COMMON/EWGEU/SWPTE,SWLE,DIHEO,OCSO,OOXlO,OOX2CtOCXOO, 

*DOY1D,ODY2D,ODYOO,ODLO,OIANI,IES 

CCMMON/REF~AC/EMJ,JSJSO 

COMMON/UNSHLO/USPLAil9),FSJil9J,~LSPlri~USP 

CGMMON/CLABEL/ CH(2,6} 

CCNSTANTS USED IN INTERNAl CALCLlATICNS 

COMMON /GCONST/ lNriO,ITlriT2,FCrFl,F2,F3rF4,F~,F6,f7,FS,f9,FlO, 
* IO,Il,l2tl3,14tl~tlo,J7,18ri9,110,PltP33,P5rPOOl, 
* EPS,UNDEf,8L,ICL,OPR,RPO,ETA(l7J,Ml,fM1,117,A,PI 

DIMENSION Cf0(11Jri0Cill),CP114) 
E Q U I VAL EN C E ( C F 0 I l} , f C ) , II OC (l } t I C J r tc P 1 ( lJ t P lJ 

VARIABLE SET CAlCULATED IN THE PPCG~A~ PRCCESSI~G 

COMMON /GCOMON/ NCF,NKrBCFf24J,TSPli24,10,17),SPLTI24,17Jr 
*tiLfi25),RETAI17J,SPL2117J,TGAGP(24J,COPSFll7) 

FREQUENCY tiANOS USED BY PRGGRA~ 

GENERAL INPUT PARAMETERS 

COMMON /GPRAM/ALTP,AlTR,SLOPE,A~ACH,~CBS,SLDIST(lOJ,~TENG,IuNIT 
* ,ISPTRM,IATMOSriAIR,UAIRAB(24) rNTEMP,Tt~P(50l,TAlT(50J 
* ,NPRE),PRtSI50),PALTI50J,~rL~IO,RAll(50JrRHUMl0(50J,CTEMP 
* tCPRESrCRHUMO,IEGA,IGDR,DTE~P,OPRES,OHUMIC,XKN,NO,FL0(50), 

* 1NR(50),lNI(~O),LINECT,~AXLI~,IFAGE,dCG,TCG,fLR,AALT,EPf 

AIRCRAFT-OBSERVER GEOMETRY CLTPLTS 

COMMON /GEOMO/ AP'tllO,l71,APZilC,l7J,pQ(l0rl1JtCPNUtl0,17), 
* 81( l0r17)r62{10r1-/),IOSC17r10) ,TP0(17rlOJ ,IRR(lO,l7) 
*rAPP,TP,KHP,APO,TO,RHO,CA,CZ,TSPfl7rlOJ,COV 

COMMON/~LMSPl/SSPL(24,10,17J 

COMMON/CNECAl/ICAll 

CGMMON/PNlD/PSPLfl7,20),EPNL(5,1Cl,TEP~ll5,10) 
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BlKOATA 
BLKOATA 
BLKDATA 
BlKOATA 
BLKOATA 
BlKDATA 
8LKOATA 
BLKDATA 
BLKOATA 
BLKOATA 
BLKDATA 
BLKOATA 
tilKDATA 
BLKOATA 
dlKOATA 
BLKDATA 
BLKDATA 
BLKOATA 
l:lLKDATA 
BLKOATA 
BlKDA T A 
blKDATA 
BLKDATA 
BlKOAJA 
BLKOATA 
BLKDATA 
BLKDATA 
BLKDATA 
BLKDATA 
BLKOATA 
BLKCA fA 
BLKDATA 
BLKDATA 
BlKOATA 
BLKDA TA 
BLKCATA 
BLKCATA 
8LKOATA 
BLKOATA 
BlKOATA 
BlKOATA 
BLKCATA 
8LKOATA 
8LKOATA 
BlKDATA 
BLKDATA 
BLKOATA 
BLKDATA 
BLKOATA 
l:lLKOATA 
BlKDATA 
~LKDATA 

tiLKOATA 
BLKDATA 
BlKOATA 
BlKOATA 
C!LKOATA 

~<; 

t:C 
6 l 
62 
o3 
64 
65 
bt 
67 
68 
o9 
7C 
71. 
72 
B 
74 
75 
7t; 
77 
78 
7S 
80 
81 
82 
83 
84 
il5 
86 
&7 
88 
89 
'1C 
91 
52 
c 'J ,_, 
94 
95 
96 
S7 
98 
9<; 

lGl. 
101 
104:: 
1C3 
104 
1C5 
lOt 
107 
108 
10<; 
llG 
111 
112 
113 
114 
115 



c 

c 

COMMON/TMSPL/SP1(24rl7)r16(2,3r13) 

COMMON/ISwK/ISwT(3,13) 
COMMON/ANGlE/PSI(l7,lOJ,PS10(17,lO),BETAt17rl0) 
CGMMON/HEAD/HlN(20),HOUT(20),CHI~(20) 

C CCNVERSION CONSTANTS 
c 

COMMON/GCONVC/CI2tlO),SlDISXt10) 
CuMMGN/CRSPLS/OOBll7),PSCRll7),0P8l408),NPSCR 

C INTERNAL INDICATORS FOR OETER~l~l~G ftHE~E THE INSTRUCTION 
C CULNTER IS LOCATED 

COMMON/ICPATH/NCASrNCOF,NTYP,ICr~R~,IARRAY(l) 

C NCAS IS THE NUMBER OF THE CURRE~T CASE BEING P~OCESSEU 
C NCUF IS THE NU"BER CF THE CURRE~T CU~FIGU~ATIGN BEING 
C PRCCESSED 
C NTYP IS THE ICTAL NL~BER CF ~OISE LOMPONENTS PROCESSED 
C fOR THE CURRE~T CC~FIGURATIC~ 
c 
c 

c 

COMMUN/SWITCH/NTYPE,ITYPErNE~G,ICCPriPRTt7) r1CNI13),NLGPT 
*riNSE0~(3JriNSHLD 

C MASS STORAGE (KANDOM DISK 1/0) I~OECESr CCL~TER, AND FLAG 
COMMON /MSIO/ INDXU4Clt INDX2t3h lhOX3l3o), IClr lCPI::N 

C /JETOAT/ DATA 
DATA NJETl,MCUOI::1rAP1eWP1tVPl,AS2rftS2,VS2rPR1,PA1,TTl,VA1,0lAMTlr 

* ANGJTl,ICORl /O,l,l2*0.C,G/ 
C /COREIN/ DATA 

GAlA TT3,PP3,C~F3,EK3,DELT3,JB3, 

* ICOR3,LIN3rNTf3,1MAJ,LGM3,~ftL3,10P3,llAY3,Tf3 , 
* PCTA3 ,PLA3 ,ELOH3,EDH3,Plk3 rTl3 ,CFJ,FM3 
* /S*O.C,3*C,C,3*C,2,1,10*0.C,10C.,9*0•0r34*0•0/ 

C /TURBIN/ DATA 
DATA BN3 1 SS3,VTR3,CLS3,CT3,TU3,PMF3,CS3riC3,lSW3 

* I 8*0.0,2*01 
C /FANDAT/ DATA 

DATA NSTG45,~LET45,hAfl45tiDP45,~B45 ,FPR45 
• to,c,a,o,3•a,3*C.J, 
l DIAM4 ,RSS45 ,AREAS ,Rhl45,RTS4,CFPR45,UtLT4; 
• /3*C.,J•0.,3•o.~o.,c.,c.,o.J, 
* Nl5,BPR5riCOR4eLIN4,NTF4,I~A4,LG~4,~-L4riCP4,1lAY4,Jf4 
•tc,1.,o,c,o,c,o,o,2,1,10*0./, 
* PCTA4 rPLA4 eEL(H4,EOH4,~1ft4 ,TL4 rCF4,FM4 
• tloo.,9*0.,lo•c.,o.,o.,10*G.,1o•o.,o.,o./, 
* ICUR5 1 liNS,NTF5riMA5rLGM5th~L5,10PS,ILAY~tTF5 
* to,c,o,o,o,o,z,1.1C*C.J, 
* PCTAS 1 PLA5 ,ELCHS,EDH5,Pl~5 ,JL5 ,CF5,F~5 

*I lO*O.,lO*O.,G.,C.,10*0.,lC*O.,C.,C./ 
C /AUG~NG/ DATA 

UATA GAMA6,TT6rNPR6,0ELT6,AC6,Ct6 
• 1 t.4,o.,c,c.,o.,c.J, 
* ICOR6,LJN6,NTF6,IMA6,LGMo,~~L6,ICP6rlLAV6,TFo 

* to,c,c,o,o,o,2,1,lo•c./, 
* PCTAe ,PLA6 ,ELCH6,EOH6,Plwo ,TL6 ,CF6,F~6 
* /100.,9*0•tl0*0.,0.,0.,10*0.,lO*C.,O.,O./ 

C /BLO~IN/ UATA 
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BLKOATA llt. 
BLKDATA 117 
ELKCA TA 1.18 
bLKOATA 11. <, 

t:iLKDATA l2C 
BLKDATA l2.i. 
t;LKDATA , ~ ., 

J • .:,.L 

t3LKDATA .l '-'.:; 

bLKDATA 124 
t1LKDATA l ) r. - ~ 

E:LKDATA iZL 
tllKDATA l ~ f 
BLKDATA Lee 
BLKOATA 12<7 
BLKDATA Lh. 
I:H.KDA T A 1.31 
dLKCATA 1.32 
BLKDATA LL3 
BLKDATA 134 
l:lLKCATA 135 
BLr<.OATA l3c 
8LKOA TA lJ 1 
BLKDATA 13c 
BLKDATA us 
8LKCATA l4G 
8LKDATA 1111 
bLKGATA 142 
BLKOAT A 143 
8LKOATA 144 
BU\OATA 145 
BlKDAJA 146 
BLKDATA 147 
BlKUATA !4 c 
BLKOA T A 14<; 
BlKDATA l5C 
l:iLKDATA 15 1 
8LKDATA 152 
BLKDATA 153 
BlKDATA 151t 
BLKDATA 155 
BLKOATA 15t. 
BLKDAfA 157 
BLKDATA 158 
BLKDATA 15'i 
BLKDATA loG 
t3LKCATA 161 
BLKCATA 162 
BLKDAlA 163 
BLKDATA lo4 
BLKOATA 165 
blKDATA 166 
BLKOAT A 167 
BLKOATA lo6 
BLKDATA 169 
BLKDATA l7C 
BLKDATA 171 
BLKDAlA 1n 



DATA 
* I 8*0 ., 0 I 

C /LFTFtiN/ DATA 
DATA NB8,FPR8,01AM8,RSS8,AREA8,RN18,RTSS,CRFPR8eDELTA8t 

* ICOR8,LIN8,NTF8,IMA8,LGM8,Nhl8tlDP8tllAY8,TF8 ,PCTA8 r 
* PLA8 rELOH8,EOHB,Rlw8 rll8 ,Cf8tf~8 
• to,a•o.,o,s•o,2,l,LO•o.,too.,q•c.,34•o.t 

C /EJECTD/ DATA 
DATA IEJECT,NLMTBS,APEA,AR,TS,AMACHJ,AMACHS,CV, 

* PS,PAREA,PTS,PMACHJ,PCVeEJAhG, 
*ICOR9,LIN9,Nif9,IMA9,LGM9,Nhl9,1DF9,1LAY9t 
*Tf9 ,PCTA~ ,PLA9 t 

*ELOH9,EOH9,R1k9 ,Tl9 ,CF9,FM9 
• Jz•o,tz•o.,J•o,o,z•c,z,t,lo•c.,too.,9•o.,34•o.t 

C /PROPIN/ DATA 
DATA TlOthlO,RPMlO,OlO,CSU6lO,ASUB10tB10tDELT10t 

*ICORl0/8*0•0,0/ 
C /CCPTER/ DATA 

DATA 
1 
* ICORll 

Tll,QlltRPMlltBll,CT1ltAB11tDEll,RNl., 
Sl1tCEElL,DELTlltXLMC11tX~llrNRTRlltllfllrlRR1lt 

I 13*0•, 4*C/ 
C /MEASIN/ DATA 

UATA 
* BETA12 
*ICORl2 

C /JETEOG/ DATA 

NEP12rNPSI12,NBTA12,0ElT12,EP12 , PSI 12 • 

DATA AJSl3/5.7/,DDA13/.7854/,DD~El3/0./,CH~ll3/0./,DJCL13/5./r 
*flAP13/0./,HOl3/4.0/,EMJ13/0./,TSR13/l./,ICOR13/0/ 

C /EWGIC/ DATA 
DATA SWPTE,SkPLE,OIHED,DDXOO,OOYCO,OIA~I,IES/ 

* o.,o.,o.,o.,.t,.lc4a,oJ 
C /Rt:FHAC/ DATA 

EMJ,TSTS0/0.,1./ 
DATA 

DATA 
C /UNSHLD/ 

DATA 
C /CLABEL/ 

DATA 

INUSP/0/ 
DATA 
CH/4H M. t4H FT ,4H MIC,4HO Plr4HRC-~,4HCG8Ar4H/S~.,4HR) 

4HM.l rlH t1HK,lHRr4HAT~.,4HPSIAr3HM/S,jHfPS/ * C /GCONST/ DATA 
DATA UNOEF/17770COOOCCCCCOOCCCCB/ 

c 
DATA IN/5/,I0/6/tiTl/8/,IT2/S/rCFC/O.O,l.0,2.0,3.0,4.0,).0,b.Or 

* 7.o,a.o,9.0rlO.O/, IOC/Orlt2r3,4,5,6r7t8t9rl0/,CP1/.l, 
* .3~333333,.S,.CCl/rEPS/1.2E-3/, 
* Bl/4H /,100/1/, OPR/57.29578/rRPD/1.745329E-2/,ETA/lO., 
* 20.,3o.,4o.,so.,6o.,7o.,ao.,9o.,too.,1l0.,120.,l3o.,t4o., 
* 150.,160.,170.I,Ml/-l/,F~L/-l.O/rll7/17/,A/49.02142/ 

*rPI/3.141592653898/ 
C /GCOMGN/ DATA . 

DATA NCF,NK,BCF ,TSPl ,SPLT 
*BUF rRETA ,SPL2 ,TGAG~ ,OCPSF 
* 12*0,4595*0.,17*1.0/ 

C /GFREQ/ DATA 
DATA CFREQ /SO.ll872,63.09573r1S.43282t1CO.OOOO,l25.8925tl58.4893, 

*L99.5262,251.1886,3lb.2278,398.1072r501.1872,630.9573,794.3282r 
*lCOO.OOO,l258.925rl584.893,1995.262,2511.886,3162.278,3981.072r 
*50l1.872,6309.573~7943.282rlCOOC.OC/ 
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BLKDATA 
BLKDATA 
BLKOATA 
BlKDATA 
BlKDA TA 
BLKDA I A 
BlKOATA 
BLKDATA 
BLKDATA 
~LKDATA 

BlKDA T A 
BLKOATA 
HKDATA 
BLKDATA 
BLKOATA 
BLKDATA 
BLKDATA 
BLKDATA 
bLKDA TA 
tllKOAlA 
8lKOATA 
BLKOATA 
BLKOATA 
BLKDATA 
BLKDATA 
BLKDATA 
BLKOATA 
BU<.DATA 
BLKDATA 
BLKDATA 
BLKDATA 
BLKDATA 
8LKDATA 
BLKDATA 
BLKDATA 
BLKOATA 
BLKOATA 
BLKOATA 
BLKOATA 
BLKDATA 
BLKDATA 
BLKDATA 
BLKOATA 
Bl..KCATA 
BLKDAI A 
BLKOATA 
iH .. KOATA 
l:llKDATA 
BLKOATA 
8t.KOATA 
BLKDATA 
BLKOATA 
BLKOATA 
BLKDATA 
BLKDAlA 
BLKOATA 
BLKOATA 

lB 
1.74 
175 
l 76 
l 77 
11e 
179 
1.80 
ldl 
182 
18J 
184 
185 
18t. 
187 
188 
189 
lSC 
191 
192 
193 
194 
195 
19ti 
197 
198 
199 
200 
201 
2C2 
203 
2C4 
iOS 
20(; 
201 
208 
20S 
210 
211 
212 
213 
.214 
215 
216 
217 
218 
219 
22C 
221 
222 
223 
2.24 
22!) 
ZL6 
227 
228 
229 



DATA UFREQ /44.66836,5t.23413r7C.79458t89.12509rll2.2018rl4le253St 
*l77.8279,223.872lr281.8383r354.Sl34t446.6836,56l.3413,707.9458, 
•8~1.2509,112l.Ol8,1412.538rl778.279,2238.7ll,l818.383, 
*3548.134,4466.d36,5623.413r7C79.458r8912.509,112l0.18/ 

GATA PFREQ/24*0./ 
C /GPRAM/ DATA 

DATA AlTP,ALTR,SlOPE,A~~CHrNCBS,SLOIST rNTENGeiUNIT 
* ,ISPTRM,IATMOStlAIR,UAI~AB ,~TEMP,TEMP eTAlT 
* rNPRES,PRES ,PAll ,~HL~IO,RALT ,RHUMIC tCTEMP 
* ,CPRES,CRHUMO,IEGA,IGDRtDTE~P,OPRES,OHUMICtXKNt~C,FLO ' * ZNK rZNI ,LINECT,MAXLIN,IPAG~tBCG,TCG,FlH,AALT,EPf 
•I 4*0.,1,10*0•rlt0t3*0rl4*0•tOtlCO*O•tOtlOO*O•tOtlOO*O•t3*0.,0,l, 
*3*0.,4.2,2,150*0.,0,56rOtlO.,lC.,9C.,O.,O./ 

C /GEOMO/ DATA 
DATA APY ,APZ ,PO tOPNO t 

* 61 ,82 ,TOS ,TPO tlR~ 
*tAPP,TP,RHP,APU,JO,RHO,CA,CZ,TSP ,COV 
• /170*0.,170*0•tL70*0•tl70*0•tl70*0•tl7D•O.,l7D*O•rllO*O•tL70*Dt 
* 8*0• r11l*O./ 

C /SUMSPL/ DATA 
DATA SSPL/4080*0./ 

C /ONECAL/ DATA 
DATA ICALL/0/ 

C /PNLO/ DATA 
DATA PSPL/34C*O./,EPNL/50*0•1tiEfNl/50*0•/ 

C /TMSPL/ DATA 
DATA 5PZ/4C8*0/,IB/78*0/ 

C /ISWK/ DATA 
DATA I SWT /39*0/ 

C /ANGLE/ DATA 
DATA PSl/l70*0.I,PSI0/17C*O•/rBETA/170*0•/ 

C /HEAC/ DATA 
DATA HIN/20•C.J,HOLT/2C*O./,CHI~/2C*O•/ 

C /GCONVC/ DATA 
DATA C /3.260833,.3C48CC6,.2l46C5,4.4483,2.204616,.4535937r 

* 1.3410ll,.745706l,l.a,.5555555,14.u96,6.804573E-2,a•o.J 
C /CRSPLS/ DATA 

DATA COB/17*0./,PSCR/17*C.J,DPB/4C8*0•/r~PSCR/O/ 
C /ICPATH/ DATA 

DATA NCAS, NCOF, NTYP, !C, NR~, IA~RAY /Otlt3•0,lr-13/ 
C /SWITCH/ DATA 

DATA NTYPE/llt1TYPE/C/,NENG/l/,I£CP/O/,IPRT/7•01 1 1C~/13*0/, 
*NLOPT/O/,INSEOW/3*C/,INSHlD/O/ 

C /MSIO/ DATA 
DATA INDXl /40*0~, INDX2 /3*0/ 1 I~OX3 /36*0/, ICl /0/, IOPEN /0/ 
END 
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BlKDA TA 
tjLKOATA 
BlKOATA 
SLKDATA 
BLKDATA 
blKOATA 
.:SLKOA TA 
BLKOATA 
BLKOATA 
BLKOATA 
BLKDA 1 A 
BLKDATA 
BLKCAT A 
dlKOATA 
BlKOAlA 
BLKOATA 
BlKOATA 
13LKDATA 
dLKDATA 
bLKDATA 
BLKDATA 
tiLKDATA 
dLKDATA 
dLKOATA 
8LKOATA 
dLKOATA 
BLKOAlA 
BLKOATA 
blKOATA 
SLKOA l A 
BlKDATA 
BLKOA r A 
BLKOATA 
BLKDATA 
oLKOATA 
BLKOATA 
blKOATA 
BLKDATA 
BLKOATA 
BLKDATA 
BLKDA TA 
BlKDATA 
BLKOA J A 
8LKOATA 
blKOATA 
BLKOATA 
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1111m 1m11~ 1111111111 ~ 1111111 u1 mm 
00093052 

23G 
231 
232 
233 
234 
235 
2?..t. 
23 7 
23t 
23S 
24C 
241 
£42 
243 
244 
245 
24t: 
247 
24b 
24<; 
2SC 
251 
252 
253 
2~4 
2:)5 
256 
257 
2~b 

25'i 
2oG 
2ol 
2o2 
2td 
264 
265 
2oc 
261 
268 
26G 
270 
211 
21L 
213 
274 
275 



OVERLAY(EXEClOrltOI ONE 2 
PROGRAM ONE ONE 3 
COMMON/ONECAL/ICALL ONE 4 
IftiCALL.EQ.OJGO TO 10 ONE 5 
CALl NEXTCR ONe 6 
1-lETURN LNE 7 

10 CALL fLTGEO( IECE) ONE e 
lf(IECE.NE.O)CALL ERROR(l3t7tl5J GNE s 
RETURN ONE 10 
END ONE 11 
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OvERLAY(EXEC20t2eC) TWU 2 
PROG~AM TWO hU j 

COMMON/S~ITCH/NTYPE,ITYPE T~D 4 
If t ( ITYPE .EQ. 1) .OR. liTYPE .E!;;. 2 I ) GC TG ll T~G 5 
IF ( ITYPE .EQ. 4) GC TG 4 T~t.L {.. 

IF ( ITYPE .I::U. 5) GC TC 5 rr.r 7 
GO TO lCC TW'.G ). 

12 CALL JET TWU 
GC TO 100 n.o lC 

4 CALL lNLE T TV.G ll 
GC TO lCO TV.O u 

5 CALL AFT Ti<;fJ 13 
100 CONTINUE rwc li.t 

RETURN rv.c l5 
END r~u lt; 
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OVERLAY(EXEC30,3,0) THf<H 2 
PROGRAM THREE THREE 3 
COMHON/SWITCH/NTYPE,ITYPE THREE 4 
IF { ITYPE .EQ. 3) GC TC 3 ThREE 5 
If ( ITVPE .tl.). 6) GC TC 6 THREE 6 
IF ( ITYPE .EQ. 9) GC TG 9 THRH 7 
GG TO 100 TI-!Rf:E 8 

3 CALL COREN THRH q 

GO TO 100 ThREE lC 
6 CALL SPEC AN THREE 1.1 

GO TO 100 Tl-iRH 12 
c; CAll EJECT THREt: 13 

100 CCNTINUE T~REE 14 
RETURN THREE E 
END ThRI:E 1(; 
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DVERLAY(EXEC40,4,0J FOUR 2 
PROGRAM FOUR FOUR 3 
CCMMON/SWITCH/NTYPE,ITYPE FGUR 4 
If ( ITYPE .t:Q. 8) GO IC 8 FOUR 5 
IF t ITYPE .eu. 10) GO TO lC FUUR l.. 

IF ( ITYPE .I:Q. 11) GO TO 11 fOUR 7 
GO TO 100 fLUk 8 

8 CALL LIFTFN fOUK 9 
GU TO 100 FOUR lC 

10 CALL PROP fOUk il 
GG ro 100 FOUK - ., 

~L. 

11 CALL COPTR fOuR 13 
100 CCNTINUE fGUR 14 

RETURN FCUi< 1!;; 

END FOJK lt 
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-------------- ------

OVERLAY(EXEC50,5t0) fiVE 2 
PROGRAM FIVE fiVE 3 
CCMMON/S~ITCH/NTYPE,ITYPE FIVE 4 

lf(ITYPE.EQ.l2tCAll MEASRD fiVE 5 
RETURN FIVE t 

END FIVE 7 
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UVERLAY(EXECo0,6,0) 51 X 2 
PROGRAM SIX SIX 3 
COMMON /SWITCH/ NT YPE, I TVFE SIX 4 
IF ( ITVPE .t:Q. 7l GO TC 1 SIX ' If I I TYPE .E:(J. 13) GC rc 13 SIX t. 
GO TO lOG SIX 7 

1 CALL Bl~FLP SIX 8 
GO TO 100 SlX 9 

13 CAl.L JEINJ SIX lC 
100 CONTINUE ~IX 1.1 

~'lET URN SIX 1.:: 
END SIX 13 
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PROGRAM OATGENIOUTPUT=20C28,TAPEt:CUTPUT,TAPE20=1048,TAPE21=104B, 
1 TAPE22=1048) 

C ThiS PROGRAM GENERATES A StB~CLTihE FOR THE FCCTPRINT 
C PROGRAM WITH THE NOISE DATA FRCM TEE181C STORED IN A DATA 
C STATEMENT, THE SIZE AND ~AME Lf ~HICH IS PASSED TO THE 
C FTPRT ROUTINE AS ARGuMENTS -E.G. CAll FTPRTC N,OATNJ 

DIMENSION Olt216),X(18) 
DATA IT/0/ 
DATA KF/22/ 
DATA KI,KO,KB/20,21,0/ 
DATA IC,IS,IE,IG/O,O,O,l/ 
DATA A/lHA/ 
REWIND Kl 
REWIND KF 
REwiND KO 
Nl=O 
wRITE 16,103) 

103 FORMATI44H IS IE Jl Nl IC IW ) 
C READ DATA FROM CUTPUT FROM TEE187C lTAPE 20) AND WRITE THIS DATA 
C OuT ON TAPE 21 AS DATA STATEME~TS 
C IC IS THE COLNT OF THE ~LMBER Cf DATAARRAYS 
C IS IS EQUAL TU 1 AT STAkT CF EACHARRAV 
C IE IS EQUAL TO THE LAST ELE~E~T CF EACH ARRAY 
C IG INDICATES THE END CF THE I~PlT FILE 

DO 1000 1~1,20000,216 
J l=O 
IC=IC+1 
IS= I 
IE=IS+2l5 

25 Il=l+Jl 
12=11+11 

C360 READ(KitlOO,EN0=4CJCDICJI,J=Il,I2J 
REAOCKI,100) {01(J)rJ=Iltl21 
If IEOFtKI)) 40, 20 

100 FCKMAT I l2A4) 
20 J l=J 1+ 12 

I~(Jl.EQ.216)GO TO 6C 
GO lU 25 

40 IE=Jl+IS-1 
1~=1 
~RITE (6,102) IS, IE, Jlt N1, lCt lw 

102 FORMATI6I€) 
IFIIS.GT.lf::)GO TO l05C 
IG=2 

6C CAll wROATAICt,l,Jl,KC,IT) 
I f I I G - l) 1 0 0 0 , 1 0 00, 11 C C 

IOOC CONTINuE 
1~=2 
wklTE (6,102) IS, lEt Jl, Nit IC, lw 

1050 IC=IC-1 
U1=l 
wRITE (6,102) IS, IE, Jl, Nl, IC, lh 
Jl=216 

llOC CCNTINUE 
IW=4 
WRITE (6,102) IS, lEt Jl, Nlt IC, lw 
REhiNO KU 
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CATGEN 
OATGEN 
CATGEN 
OATGd11 
uATGEN 
OATGEN 
CATGHo 
DATGcN 
DATGEN 
CATGtN 
DATGtf\l 
uATGt::N 
CATGEN 
DATGci'l 
OATGEN 
DATGEN 
OATGtN 
OATGEN 
OATGEN 
OATGEN 
OATGEN 
UATGEN 
CATGf::N 
DATGtl'll 
CATGEI'II 
OATGEN 
OATGEN 
DATGEN 
DATGEN 
DATGf::N 
CATGtN 
CATCEN 
OATGt::N 
CATGEN 
DATGEI'< 
CATGEN 
DATGt:N 
DATGEN 
CATGH-J 
DATGtN 
DATGf::N 
OATGt:N 
CATGEN 
OATG£::1'11 
OATGEN 
OATGEN 
OATGEN 
CATGEN 
OATGEN 
OATGEN 
CATGEN 
DATGf::N 
DATGtN 
DATGEI'II 
DATGEN 
CATGEo~ 

L.JATGE::N 

£ 
3 
4 
5 
(; 

7 
8 
9 

10 
ll 
12 
13 
14 
15 
.L6 
l7 
18 
lC7 
20 
21 
.22 
23 
24 
25 
2(; 
27 
28 
2'il 
3C 
.H 
32 
33 
34 
35 
it 
37 
3& 
3S 
40 
41 
42 
43 
44 
45 
4t 
47 
48 
49 
50 
51 
52 
53 
54 
55 
5t. 
57 
58 



C WRITE PROGRAM HEADER FOR MAl~ PRCGRA~ Cf rCQT PRI~T 
WRITECKfr24U 

241 FORMAT(6Xr28HSUBRQL1INE lEE227{1~COEt~l~) J 
WRITE ( Kf, 300 J 

300 FORMAT(52HC PRUGRA~ TEE227A(I~PUT,GLTPUT,TAPE5=INPUT,TAPE6t 
X 8H=OLTPlJT)J 

C WRITE A COMMENT OF EXPLAINATIC~ 
wRITE(KFr400) 

400 FORMAT(52HC THIS PROGRAM HAS BEE~ GE~ERATEO AS A MEANS Of I 
X60HC CIRCUMVENTING THE ~EED fC~ INPUT TC TEE227 ~HlCH IS TO I 
X 52HC B~ RU~ UNDtR CC~f~Cl CF A REAL TIME SINULAlGR UN I 
XoCHC THE SIGMA 7. I 
X6CHC THE 4 NUMBERS REPRESE~TEO lN EACH li~E CF THE DATA I 
X62HC STATEMENT ARE THE CLfPLT CF NCISE lEVEL, E~GINE PRESSURE/ 
XbOhC RATIO, ELEVATION ANGLE, LCG10 CF RANGE, GE~ERATEO BY I 
X60HC THE NOISE PREDICTlCN PRCGRA~r TEE187 PER INPUT CAS£ I 
X6GHC ANU PLACEU ON FILE TAPE20, ~HICH HAVE BEEN PMCCESSEC I 
X6CHC BY THE TEE187C POST-PRCCESSC~. THE PO~T-PMCCESSnR I 
X60HC INCORPORATES THIS DATA CUPI~G THE GENERATlC~ Cf THE I 
X6CHC MAIN PROG~AM Of TEE227, THE ~CISE CC~fUUR PROGRAM I 
Xe2HC wHICH THE PCST-PROC~SSCR HAS CUTPUT IN SOU~CE COOING ON I 
X6CHC fllt TAPE22 l 

wiUTECKFr242' 
242 FORMAT(6X,23HCUMMC~/ClU~TI~EPR, ~l ) 

wRITECKF,243) 
243 FGRMATI6X,38HCOM~CN/CCNTNT/AEPR(6)",ALR0(9),A~LFA(6) 

N1=72 
C ~RITE DIMENSION STATEMENTS FCR DATA ARRAYS 

I DI =-71 
DC lZOO l=lriC 
I~= 5 
WRITE (6,102) IS, IE, J1, Nl, IC, I~ 

lC=I+-9 
Ifl I.EQ.IC.AND.IE.EQ.C)GG TC 13GC 
IFli.EQ.IC)Nl=Jll3 
IW=o 
wRITE (6,102) IS, IE, J1, N1, IC, I~ 

wRITECKF,700)ArlD,Nl 
700 FGKMATC6X,lGHUIMENSION ,Al,l2,1hlt1Lr1HJ) 

101=101+72 
wRITEIKF,8CCliOlriD 

800 FCRMATI6Xrl8HE~UIVALENCf (0Al~lr14,3Hl,A,I2r4r(l))J 

1200 CCNT INUE 
1300 C.CNTINUE 

N=72* I IC-1 HN 1 
N4=N/4 
I\RITE{KF,750)N 

750 fUKMATI6X,l5HOIMENSION OATNCri4,lH)) 
WKITE(KF,850)N4rN4rN4tN4 

850 FORMATC6X,l3HDIMENSION 01(,13,2H),,3H02t,I3,2r),,3HC3(,13r 
X2b),,3H041,13,1H)) 

DO 950 1=1,11 
REAO(K0,900)X 

900 FORMAT(l8A4} 
wRHE1KF,900)X 

~50 CCNTINUE 
C ~RITE CAll TG fOOT PRI~T SUBRCUll~E ANC STCPIENU 
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OATGEN 
OATGt:N 
OATGEN 
OATGtN 
DATGEN 
CATGcN 
LATGEN 
OATGEN 
CATGEN 
CATGEI\i 
CATGtN 
CATGtN 
uATGEN 
OATGt:N 
CATGC:N 
iJATGt:l'l 
OATGEN 
CATGEN 
CATGEN 
OATGt:N 
CATGEN 
DATGEN 
LATGco\ 
CATGtN 
CATCcN 
DATGEI\i 
DATGEN 
CATGt:l\ 
UATGE:N 
CATGt.N 
OATGt:N 
GATCt:N 
DATGEN 
CATGEN 
CATGEN 
CATGEN 
CATGtN 
DATGEN 
OATGI:N 
DATGC:N 
DAT(;EN 
i.JATGtN 
CATGt:N 
CATGEN 
OATGtN 
DATGC:N 
OA1"GEN 
DATGEN 
CATGt:N 
DATGtN 
DATGc:N 
OATGtN 
CATGI::N 
DATGtN 
CATCEN 
CATGEN 
LJATGEN 

59 
60 
<:.1 
OL 
63 
64 
6~ 

6t. 
t:.7 
68 
t.<; 
7C 
71 
72 
73 
74 
75 
n 
77 
7b 
7<; 
ec 
81 
82 
83 
84 
B? 
&t. 
87 
8tl 
ac; 
sc 
91 
c;;c 
93 
94 
9~ 

9c 
~7 

98 
<;<; 

10C 
101 
lC2 
103 
104 
105 
106 
107 
1i.J€ 
109 
l.1C 
111 
112 
lD 
114 
115 



WRITECKF,5COtN,N4 
500 FORMATC6Xt2HN=ti4/6X,3HN4=tl4) 

WRITECKf,550) 
550 FORMATC6X,45HCALL FTPRTCN,OAT~.~~tDltD2,C3,04,1MOOE,hlN) 

X/~X,6HRETURN/6X;3HENO) 
REwiND Kf 
SfOP 
END 

24 
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CATGEN lU: 
CATGt:N 117 
DATGEN 118 
DATGEN llS 
DATGEN 120 
OATGt:N 121 
DATGI:N 122 
OATGEN .1.23 



SLBROUTINE ~RDATA(X,IS,IE,KC,Il) 
C X IS THE DATA ARRAY CONTAINI~G THE vAKUES TO BE WRITTEN OUT 
C IS IS THE STARTING ~LE~E~l Cf THE ARRAY 
C IE IS THE ENO ELEMENT Of THE A~RA~ 
C KO IS THE OUTPUT FILE ~HICH THE DATA STATEMENT IS ~RITTEM ON 

DIMENSION X l l) , V (3, 4) , XM ( 2) , X fl X l 2) 
DATA XM,XMX,DAT,C,BL,SL,A,NA,~/1~ ,lH ,lH ,2H X,4HDATA,lH,,l~ , 

X 1H/,1HA,9,C/ 
NA=NA+l 
wRITElK0,800l)XM,DAT,BL,A,NA,Bl,Sl 

8001 FORMATlA4rA2,A4,Al,Al,I2,Al,AlJ 
Il=IT+l 

C WRITE UP TO 18 CONTINLATION CARCS 
JK=-14 
DO 1000 1=1,18 
JK=JK+12 
J=JK 
00 100 K=l,lt 
K1=K 
J=J+3 
VI 1,Kl)=X(J) 
V(2,Kll=X(J+U 

100 Y(3,Kll=X(J+2) 
Ct-=C 
IFC IE.EQ.J+2JCH=Sl 
WRITE ( KO, 80031 XM X, ( B L' ' v ( 11 '12) , 11 ': 1 • 3) 'c I 12 = 1 t3 I , dl' ' y ( 11' 4 J, 

X Il=1t3J,CH 
IT=IT+1 

8003 FORMATIA4,A2,4(Alt3A4,Al)) 
IFIC~.EQ.SL)GU TO llOC 

1000 CONTINUE 
11CC CONTINUE: 

RETURN 
END 
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~RDATA 

~ROAl A 
Wk.CATA 
wROAl A 
WRCATA 
wRDATA 
WRDATA 
wRUATA 
WROATA 
wR DA l A 
WROATA 
wi<OATA 
wROATA 
wK.DATA 
1\RCATA 
WKOATA 
lr.~ CAT A 
~R OAT A 
WIWATA 
wRuATA 
~ROATA 

WROATA 
WR OA l A 
lr.RCATA 
wRCATA 
WKOATA 
wRDATA 
wRCATA 
WROATA 
WRCATA 
r.PDATA 
WROAlA 
~RDATA 

wROATA 

2 
3 
4 
5 
0 
1 
8 
~ 

LC 
11 
L2 
l3 
14 
1.5 
lt 
11 
18 
1'1 
2C 
21 
22 
23 
24 
25 
26 
27 
2E 
tS 
30 
:n 
32 
33 
.34 
35 



PROGRAM TEX227CINPUT=l04B.OUTPLT=20028eTAPE5=INPUT,JAPE6=0UTPUT, 
1 TAPE2=1048.TAPE99=2002Bj 

REA0(5,9000)1PLOT 
9000 FlJRM.ATt 13) 

IF(fPLOT.NE.-l)GO TO lOCO 
C THIS IS AN OPTION TO PLOT ~ITH THE EXISTING TAPE 2 
C THE ENTRY INTO DRIVER BY THIS ~ElHCC GIVES I~OOE 
C A VALUE FOR TESTING lHA T IT CC~LON£1 ~GRMALLY HAVE IN DRIVER 
C THIS ALLOWS A TEST fOR A PlCT CFTIO~ 
c 

CAll DRIVESCDtDtD•O•DtD•DtDt-11 
GO TO 1010 

1000 CALL TEE227(1,0) 
1010 STOP 

END 

26 

TEX227 2 
TEX227 3 
TEX22 7 4 
TEX227 5 
TEX227 6 
TEX22 7 1 
TEX227 8 
TEX227 <J 
TEX22 7 lG 
TEX227 11 
TEX227 12 
TEX227 l.3 
TEX227 14 
TEX221 15 
TEX227 16 



c 
c 
c 

c 

c 

c 

c 

c 
c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

INTEGER FUNCTION SEARCHtz,x,~o,~,ISJ 
SC0931 SEARCH PS-471 wiLI~SKI,R.M. 

BINARY SE.6RCH 

DIMENSION X(2) 
fUNCTION TO HALVE INDEX DURI~G BI~ARY SEARCH 
I hAlF ( I ) = t I + 1 J I 2 

N = IABS(M) 
SEARCH = 1 
I = 1 
IFIN .lE. lJGO TO 24 

o90304 o600 

INPUT PARAMETER ~D ~AY BE CHA~GEC BECAUSE DEG. IS TOC LARGE 
ND = MINOIND,N-1) 
lfiM .GE. OlGO TO 445 
TEST TO PREVENT EXTRAPOLATIC~ kHE~ ~ IS ~EGATIVt 
IFIABSIZ+Z-XI1l-XIN)) .LE. ABS(X(l)-X(N))JGC TO 44~ 
IFtABSIZ -X(l)) .GE. ABS(l- X(~JJ)l = ~ 
GO TO 24 

44 5 I GO = 1 
lf(X(lj .GT. X(2))1GO = C 
DESCENDING X ARRAY 
BINARY SEARCH TO B~ACKET 1 BETkEE~ X(l) A~D X(l+l) 
I = IHALF(N~ 
IDL T = I 
MAIN SEARCH LOOP 

5 IDLT = IHALf(IDLT) 
DIF=Xti)-L 
IFIIGO .EQ. OIOIF = -DIF 
If(Difl30,24r20 
XII) IS EXACT VALUE 

24 IS :o: I 
GC TO 52 
I TOO LARGE (UNLESS I = l) 

20 If( I - 1HO,'t0,21 
21 IFII- 1Dl.TU2,22,23 

IOLT TOC LARGE (BECAUSE ~ NCT PC~E~ CF 2) 
22 ICLT::: IhALF(IDLJ) 
23 I = I - IDL T 

l :::MAX 0 ( I , 1) 
GO TO 5 
I CK OR TOO SMALL (UNLESS I = ~J 

30 IFll- N)31,40,4C 
l ~OT UUTSIOE RIGHT END CF TABLE 

31 0 If = X ( I+ l) - l 
1Ft IGO .EQ. O)DIF = -Dif 
lf(DIFJ34,36,40 
XII+l) IS EXACT VALUE 

36 IS = I + l 
GC TO 52 
I TOO SMALL 

34 I ::: I + IOLT 
IF( I - N)5,5,35 
IOLT ~AS TOO LARGE (tlECAUSE ~ ~Cl POkER Cf 2) 

3 5 I = I - I Dl T 
ICLT::: lHALf(IULT) 
GO TO 34 
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TEARCh 
T EARl.r 
TEARCh 
TEARCI1 
TEARCt
TfARCH 
T EARC"' 
TEARCr 
TEARl.r 
TEARCr. 
TEAR(.t-1 
TEARCt
TEAt<.Ct
T f:ARC I
T EARLl'· 
TEARCh 
TEAR(..h 
T EARU· 
HARCH 
TEARCI
Jt:ARCI
T EARCh 
IEAR(..t
TEARCH 
TEARCI
TEARCh 
TEAIH .. I
T EARL r 
TI::ARC 1-
TEARCt
TEARCt
TI::ARl.t
TEARCI
TEARCh 
T EARCh 
T cAR\.h 
T EARC h 
TEAIH .. Ii 
TEARCh 
T EARC 1-
TEARCI
TEAR(. t
T EARC b 
TEARCr 
l EARC r 
TEARCt
T EAR.Ch 
T EARCh 
T EARC h 
TEAR<..h 
TEARCI
TEARCh 
TfARC ... 
T EARCI
TI:ARCh 
Tt:ARCt
TEARCh 

2 
3 
4 
5 
(, 

7 
ii 
c; 

.1.0 
11 
12 
u 
1'1 
l:;. 
lt. 
17 
lb 
t<; 
20 
2l 
22 
.23 
24 
2!:l 
:t.c 
n 
28 
29 
30 
.n 
32 
3~ 
34 
35 
36 
37 
38 
3~ 
4(, 

41 
42 
43 
44 
45 
46 
47 
48 
4S 
so 
'1 
52 
5J 
!:14 
55 
5t. 
57 
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c l BRACKETED BY X(J), XC I+U TEAKCH ~<; 

40 lf(N0)44,44,43 TEARCH 6G 
c NO .LE. 0 - - RETURN NEAREST PC U l I r. T A8L E TEARCh 61 

44 If( I .EQ. N)GO TO 24 T EARCh 62 
lf(ASS(Z- XCI)) .LE. ASS(l. ~ Xll+l)I)GO TC 24 TEARCt- 63 
GO TO 36 TEARC.H t14 

c FINO NO + 1 POINTS CE~TEREO (If PCSSIBLEI ARCU~O l. T EARCh 65 
43 I = MINO(MAXO(l, I - (NO- 1)/2), h- NO) TEARC.H o6 

IS = I TEARC..h 67 
SEARCH = 0 T EARCh 68 

52 RETURN TEARC..!-1 69 
END T tARCh 7C 

28 



c 
c 
c 
(. 

SUBROUTINE ABSORP(RHt Tt NBW, ~Fe, 6CF, ALPHA) 
PROGRAM TO COMPUTE ABSORPTIGN CCEFFICIE~TS AS DEFINEC BY 
SAE-ARP866. THE IRMS) ERROR I~ CC~PUTI~G THE CGtfFICIE~TS 
l~AN 0.1 0~/1000FT. 

IS LtSS 

C AUTHOR 
c 

D. G. DUNN 

(. 

c 
c 
c 
c 
c 
c 
(. 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

INPUTS ARE-
RH = RELATIVE HUMIDITY I~ 
NBW = tiANDWIOTH INDICATCR 

PERCEI\T. 
(~8w = 1 FCR FULL CCTAVE-BANOS, 
(l\8w = 3 FC~ THIRD CCTAVE-~ANOSJ 

Nf8 
BCF 
T = 

= NUMBER OF FREQLE~C.V BANOS. 
= THE ARRAY Of BAND CE~TER fRECUENCIES. 
AMBIENT TEMPERAT~RE I~ DEGREES fARENHEIT 

OUTPUT IS THE ARRAY OF ABSCRPTIC~ CGEffiCIENTS IALPhA) 

RES T R I C T I ON S 

APPLICABLE LNLY lC 
1) SfANOAKO CCMMERCIAL CCTAVES 
2) STANDARD PREFERRED CCTAvtS 
3) STANDARD PKEFERREG (1/3) CCTAvES 

AND NOT APPLICABLE TO GE~E~ALIZEC FREQUENCY BANOS, I.t. 
1J OCTAVES OR {.3)1H DECADE BA~OS ~OJ DEfiNED fOR (BCfJ 

CONTAINED IN OPEN SET 14000,6788) Hl 
2) 11/3) OCJAvES OR t.1)TH DECADE BAND5 ~Cl DEFINED fOR 

IBCF) CONTAINED IN OPE~ SET {4000.~000) Hl 

C ALLOCATE STORAGE FOR OTHER A~R~~S 
DIMENSION ALPHAI1), 6CF(l) 
DIMENSION DX1(11), DV1(11), 0~2121), OV2(21), XOI33), YC(331 

C DEFINE CCNSTANTS 
DIMENSION XY09(66),0XY1~122J,OX~2q(42J 
DATA XYD9 I C., O., 0.25, 0.313r 0.5, 0.704, 

10.75, 0.957, 1.0, 1.0, 1.25t 0.87, 1.5, 0.75, 1.75, 0.65, 2.0,0.57 
2, 2.25, 0.506, 2.5, 0.45, 2.75, 0.408, 3.0, 0.37, 3.25, 0.337, 
3 3.5, 0.3C8, 3.75, 0.286, 4.C, 0.269, 4.25, 0.253, 4.5, 0.241, 
4 4.75, 0.232, 5.c, 0.225r 5.25, C.22t 5.5, 0.214, 5.75, 0.21, 
5 6.0, 0.205, 6.25t 0.201, 6.5, 0.2, 0.125,0.148, 0.375,0.506, 
6 0.625,0.874, O.S75,C.992, 1.125,0.95, 1.375,0.803 I 

DATA OXY19 I 0.0,-2.457, 10.,-2.3889, 
1 20.,-2.323c, 30.,-2.2708, 4C.,-2.2165, so.,-2.1746, ~o.,-2.1247, 
2 7o.,-z.c8zs, 8C.,-Z.032. 90.,-1.9824, 1Cc.,-1.9046 1 

DATA CXY29 I 0.0,-1.9482, 5.,-1.8426t 
1 lo.,-1.739, 15.0,-1.6358, zc.,-1.5411, 25.,-1.4393, 3o.,-l.j4l, 
2 35.,-1.2562, 40.,-1.1716, 45.,-1.088, so.,-1.0098, 55.,-0.9391, 
3 60.,-0.8725, 65.,-C.7949r 7G.,-C.7264, 75.,-0.6541, 80., -0.58!it 
4 es.,-o.s214, 9o.,-0.4575, 95.,-c.3a9, 10o.,-u.3298 1 

DATA J.SE19/l/ 
IF ( ISETS - 1J 11i, 19, 29 

19 ISET9=2 
1=0 
00 21 K=l,66t2 
1=1+1 

29 

ABSORP 2 
ABSOKP 3 
AbSOKP 4 
ABSOI'{P 5 
ABSORP tJ 
AbSORP 7 
AbSOKP e 
AtiSORP <; 
AdSOki> ll 
ABSORP ll 
ABSORP 12 
AtiSut<P 13 
AdSORP i4 
AbSOKP 15 
A6SOKP lb 
ABSOKP l1 
AdSOt<.P l8 
ABSUt<.P lS 
Ai.:lSGKP 2L 
ABSOKP 21 
ABSOt<P 22 
ABSOKP 2j 
ArlSCKP <::4 
ABSORP 25 
AbSGt<:P 2t 
A6SORP 27 
AeSORP 28 
ABSOiiP 29 
AB SOl{ P 3C 
AbSOk~ 31 
A6SOrtP 32 
ABSOkP 33 
ABSOl<P 34 
AbSORP 35 
At:iSOi<.P 3ti 
ABSORP 37 
Al;SORP 38 
ABSOKP 3<; 
AbSOKP 4(, 
ABSOr<P 41 
AbSOKP 42 
AbSORP 43 
A8SORP 44 
AoSORP 4S 
AtiSGRP 46 
ABSOKP 47 
AdSOt<P 48 
ABSOKP 49 
AtlSORP 50 
ABSORP 51 
ABSCt<P !>2 
ABSOkP 53 
ABSOKP .~4 

AtlSOKP 55 
A8SOKP 56 
A8SOHP 57 
ABSOkP 58 



XO(I )=XYDS(K) 
21 YO(l)=XV09lK+lJ 

1=0 
DO 23 K=lr22r2 
1=1+1 
DXU U=DXV19(K) 

23 OYl( I)=OXVl~(K+l) 
1=0 
00 25 K=lr42r2 
l= I+ 1 
OX2l [) =OXY29 I KJ 

25 OY2(1)=0XY29(K+l) 
29 CONTINUE 

c 

Gl = TBLUllT, OXlr OYlr 3r lil 
G2 = T8Lv1(T, OX2, OY2, lr 21J 
HA = (RH**•9881) * llO.**G2) 
SAl = (T + 459.o88)**0.678674 
IF INSW - l) 2t lr 3 

1 OLF = .129C682 
fO = 5198.5 
GO TO 4 

2 wRITE (6,11) NBW 
3 OLF = .05 

FC = 446o.8 
4 DO 9 I = lrNFB 

AlPHA( l) = 0.0 
If lBCFl I)) 5, 9r 5 

5 f = ABSlBCfll)l 
..( ALOGlOtF) 
I F l F • G T. f 0 ) X = X - D~f 
Al = SAl* 110.**(2.045 *X- 9.38~39)) 
HMOMAX = 10•**(.49658 * X- 1.48974) 
AMOMAX = 1G.**(.997 * ~ + Gl) 
XX = HA I HMOMAX 
If lXX- 6.4) 6, 7, 7 

6 AMOL = lBLL11XXr XOr YDt lr 33) 
GC TO 8 

7 Ato!OL = .2 
8 AMOL = AMOL * AMOMAX 

ALPHA( I) = A 1 + AM{)l 
9 CONJINUE 

RETURN 
11 FORMAT( //2X60HTROUBLE IN SUBRGI.J flftiE ~8S.G~Pr NO STANDARDS OEF INI::D f 

*CR NbW =ti3/2X37hTHIRO OtTAVE-BAftiO TYPE ~CISE ASSUMED./) 
END 
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ABSORP 
ABS(]l(P 
ABSORP 
AbSORP 
ASSORP 
ABSORP 
ABSDRP 
AbSOf(P 
A6S0t(P 
ABSORP 
ABSORP 
ABSORP 
ABSORP 
AI3SORP 
AtiSOttP 
ABSORP 
ABSORf' 
ABSOK.P 
ABSORP 
ABSORV 
ABSOKP 
ABSORP 
AbSORP 
ABSOkP 
At3SORP 
ABSORP 
AI3SORP 
A6SORP 
ABSORP 
ASSORP 
ABSORP 
ABSOkP 
ABSORP 
ABSOi<P 
ABSORP 
ABSORP 
ABSORP 
A8SORP 
ABSORP 
ASSORP 
A8SORP 
ASSORP 
AtlSORP 
AbSOttP 
ASSORP 
A8SORP 

sc; 
oC 
61 
62 
63 
64 
6~ 

66 
67 
o8 
6S 
70 
1l 
72 
73 
74 
75 
7t:J 
11 
7fj 

7'1 
8C 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
Sl 
92 
93 
94 
9~ 

96 
91 
'18 
99 

100 
101 
102 
103 
104 



SLBROLTINE AfT 
C AUTHOR U. F. ~ELORU~ 

c 
C PURPOSE TO PREDICT AFT FA~ ~CISE FCR T~E PHASE B 
C NASA-A~ES FCCTPRI~T CO~TRACT ~AS2-6969. 

c 
C METHUC AS OESCRlbEO I~ REFERE~CE 1). 
( 

C INPUTS VIA LABL~L CC~~(~ FA~DAT 

c 
c 
c 
c 
c 
c 
(., 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
I.. 

c 
c. 
c 
G 
c 
c 
c 
c 
c 
(. 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
..:: 
c 
c 
c 
c 
c 
c 

NuMS TG 

N H;LET 

NAFT 

IOOPP 

NB ( I ) 

FPH(ll 
DIAMII) 
RSSI ll 
AREA{ I) 
t{Nl 
iHS 

CRTFPR 

ANGFAN 

NUMBE~ CF FA~ STAGES 
l & f\L~SlG C. 3 
S~ITCh FC~ I~LET FAN NOISE 
PREDICTICN IF PC~ITIVE. 
S~ITCH FC~ AFT FAN NCISE 
PREOICTIC~ IF PCSITIVE. 
ShiTCH FC~ lHE CCPPLAR ~HlfT 
FLIGhl EffECTS. 
0 NC fLIGHT EFF~CTS CR DCPPLAR SHIFT. 
1 OCPPLAR SHIFT FUR THE FRt~UfNCY 

CCRRtCTIUN G~lY. 
2 OC~FLAR SHIFT FCR THE FRE,UtNCY 

A~D LEVEL CCRRECTILN. 
NUMBER CF FAN BLADES fCR EACH STAGt 
Wll-ttRE 1 t:· I f: f\ur-<SlG 
f AN P I< E S :: l;H R A T 10 
FAN l~lET CIA~ETER (INlET CNLY) 
~INI~Lf\ ~CTCA/STATOR SPACING 
fA~ DISCHA~GE ARt~ (AfT ONlY} 
RC.IJOR SHEC 
RElATI~t TIP MACH NU~BER Of THE 
FIRSl STAGE WIITHCUT lf\ltT GUIDt 
VANES flG~I. If lESS THAN 1 
IG~ ~ILL BE ASSU~EU FCR THE Fl~ST 
STAGE !I~LET FAf\ C~LY). 

fAN PPFSSLRE ~ATIC FCR THE 
HELAII~E TIP MAtH ~U~BER CF 
1.025 IIf\ltT FAf\ CNLYJ 
ENGif\f lf\CLINATICN Af\GlE 

FT 
PERCENT 
fT*fl 
RPM 

VIA LAtilEU COM~C~ S~ITCH 

NUMENG f\LMBER CF f\CISE SCURCES OF THE SAME 
1\GlSE T"yPE. 

VIA lABLED CO~~Cf\ GCCMCN 

NCF l/3 CCTA~E Of FUll CCTAVE SwiTCH 
CR NL~BER CF FRECUE"CY BANDS (d OR 24) 

KETAC24l OfRELTI~IT~ Af\~lES 

VIA LABLFO CC~~Cf\ GPRA~ 

A MACH 
NOBS 

~ACH "U~BER Cf THt AIRCRAFT 
f\U~BER CF C~St~VE~ PCSITIUNS 

VIA lABLEL CC~~CI\ SL~SPl 

31 

AFT 
AFT 
AFT 
AFT 
AfT 
AFT 
AFT 
AfT 
AFT 
AFT 
AfT 
AFT 
AFT 
AFT 
AFT 
AFT 
AfT 
AfT 
AFT 
At-T 
MT 
AfT 
AFT 
AFT 
AfT 
AfT 
AFT 
AFT 
AFT 
AfT 
AFT 
AFT 
AFT 
AfT 
AFT 
AFT 
AH 
AFT 
AfT 
AFT 
AfT 
AFT 
AfT 
AH 
AFT 
AFT 
AfT 
AFT 
AJ-T 
AFT 
AfT 
AfT 
AFT 
AfT 
AFT 
AFT 
AfT 

2 
J 
4 

t; 

7 
e 
<; 

lC 
ll 
L2 ... 
.I.J 

l<t 
l:J 
it 
u 
16 
!S 
2G 
21 
22 
23 
24 
25 
2<.. 
n 
28 
2S 
3C 
31 
3.2 
33 
34 
35 
3c 
::.7 
38 
39 
4G 
41 
42 
43 
44 
45 
4t 
47 
4E 
4S 
:,c 
51 
::>2 
?3 
54 
55 
56 
57 
se 



c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

SSPL CURRENT TCTAL PREDICTED NOISE fOR NCF 
(8 OR 24) FREQUENCIES, AJ NCBS CBStRVER 
POSITIO~S FOR 17 DIRECTIVITY ANGLES. 

VIA LABLED CO~~ON ANGLE tSET UP BY SU~ROUTINE ANGLES 

PSI 17 OIRECTI~IJY A~GLES FOR EACH Of 
NOBS CBSER~ER POSITICNS. 

PSIO 17 DIRECTIVITY A~GLE PRGJECTICNS FOk 
EACH Of NCBS OBSERVER POSITIONS 

BETA ELEVATIC~ ANGLE PROJEDTION FOR EACH 
CF ~CBS CBSERVER PGSITICNS. 

EACH COMPG~ENT IS kRITTEN C~ TAPE GR filE 10 
FOR EACH Cf NCF BA~DS FOR EACH Cf NGSS OBSERVER 
POSI liONS. 

C OUTPUTS 
c 

VIA LABLEO COM~CN SLMSPL 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

SSPL CLRRE~T TCTAl PRECICTED NGISE fOR 
8 OR 24 FRE~UENCIES, AT NOBS GBSERVER 
POSITIL~S FOR 17 DIRECTIVITY ANGLES. 

VIA LABLED CCM~C~ A~GlE lSET UP BY SUBROUTINE ANGLES 

PSI 17 DIRECTIVIT~ A~GLES FOR EACH Of 
~OBS CBSERvER PCSITIG~S. 

PSIO 17 DIRECTIVITY A~Glt P~GJECTICNS FOR 
EACH CF ~CBS CBSERVER PG~ITIGNS 

BETA ELEVATIC~ ANGlE PRCJEDTICN fCR EACH 
Cf NLBS CBStRVER PCSITIG~S. 

C REFE~ENCES 
c 

1) R. J. SAXB~, ~ASA-AMES FOOTPRINT CONTRACT 
NA$2-6969 FA~ NCISE MCDULE, UN-NUMBE~ED 

c COOROINATICN S~EET, CATED 19 JANUAR~ 1973. 
c 
C FUNCTION SUBPRGM 
c 

CGS ESHLCG PI!IRSU~ 

C. SUBROUTINtS 
c 

ANGLES 
wSHOLT 

LNIT 
SHLOSP 

FMII\C S ZERO 

c 
c 
c 

c 

COMMON /FANDAT/ NLMSTG,NINLETt~Afl,ICGPP,N~(3),FPR(3., 

* DIA~l3l,RSS(3),AREAl3),RN1tRTS,CRTfP~,ANGFAN, 
*NI5,BPR5,ICOR4,LIN4,NTF4riMA4,LG~4,Nkl4,1DP4,lLAY4rTF4(101, 

*PCTA4l10),PLA4llO),ELOH4,EDH4,Rlk4llO),TL4(10J,Cf4,fM4, 
*ICOR5,LIN5,NTF5,1MA5,LGM5,N~i~L5,1CP5,ILA~5,TF5(10lt 

*PCTA5(10t,PLA,llO),ELOH5,EDH5tRL~5l101tTL5l10),(fj,FM5 

COMMON/SWITCH/NTYPE,IJYPE,NE~G,ICCP,IPRJ(7),ICNl13J,~lCPT 
*tiNSEOWl31tiNSHl0 

C CCNSTANTS LSED IN INTERNAL CALCLLATIC~S 
(. 

COMMON /GCONST/ INriO,Ill,IT2tfO,F1,F2,F3rF4,f5,f6tf7,F8,f9,F10r 

32 

AFT 
AFT 
AFT 
AfT 
AfT 
Af-T 
AFT 
AFT 
AFT 
AFT 
AFT 
AfT 
AFT 
AfT 
AFT 
AFT 
AFT 
AFT 
AFT 
AFT 
AFT 
AFT 
AFT 
AfT 
AFT 
AFT 
AFT 
AFT 
AFT 
AFT 
AFT 
AfT 
AFT 
AFT 
ArT 
AfT 
AFT 
AFT 
AFT 
AFT 
AFT 
AFT 
AFT 
AFT 
AfT 
AFT 
AFT 
AH 
AFT 
AFT 
AFT 
AFT 
AFT 
AFT 
AFT 
AFT 
AFT 

5S 
60 
o1 
62 
63 
64 
65 
6c 
o1 
68 
()<; 

70 
71 
72 
73 
74 
75 
76 
77 
78 
7S 
BC 
81 
82 
S3 
84 
85 
86 
87 
88 
8<;1 
'7C 
91 
92 
93 
<J4 
95 
9t: 
.97 
98 
ss 

lCO 
101 
1(; 2 
lC3 
1C4 
105 
1Ct. 
1C7 
1C8 
10<1 
110 
111 
112 
113 
114 
115 



* IO,Il,I2,13,14,I5,16tl7tl8,19tllOtPl,P33,P5,POOl, 
* tPStUNDEF,BL,ICC,OP~,RPO,ETAtl7),M1,fMl,l17tAtP1 

c 
C VARIABLE SET CALCLlATED IN THE fPCG~A~ FRCCESSING 
c 

c 

COMMON /GCOMLN/ NCF,NK,8Cft24),T5fl(24t10,17),SPLT(~4,17), 
*t3uf( ~5J,~FTA( 17) ,SPL2(17),TGAGR(24J,DOPSf(17) 

CCMMCN/SuMSPL/SSPLI24r1C,l7) 
CCMMON/PNLO/PSPLI17r2G),EPhlC5,1C),TEP~l(5,10) 

C FPEQUENCY bANOS UStD BY PRGGRA~ 

c 

c 
C GENERAL INPUT PARAMETERS 

CCMMCN/ANGLE/PSitl7tlCJ,PSI0(17,1C),~ETAt17r10J 

c 

c 

CCMMON /GPRAM/ALTP,AlTR,SlOPE,A~ACH,NLBS,StDIST(lOJ,ITENG,IUNIT 
* ,ISPTRM 1 1ATMUS,IAIR,UAIRABC24),NTEMP,TEMP(50),TAlTC50J 
* ,NP~ES,PKES(50JtPAll(50),NHL~(C,RALT(50),RHuMI0(50),CTE~P 

* ,CPRES,CKHUMO,I~GA,IGDR,OTE~f,CP~tSrC~UMlC,XKN,ND,FLU(50J, 

* lNRt50J,ZNI!~OJ,LINECT,~AXLINrlfAG[,bCG,TCG,FLR,AALT,iPF 
C AIRCRAFT-OBSERVER GECMETRY ClTPLTS 
c 

c 

COMMON /GEOMO/ APY(10,17),APl(lC.l7J,PC(l0,17J,OPNOC10,17J, 
* B1ClC,l7ltB2(1C,l7ltTDS(l7,1GJ,TF0(17tlOJ,IRR(l0tl7l 
*tAPP,TP,RHP,A~O,TO,RHO,CA,CZ,JSPCl7,lOJ,CCV 

C CCNVERSION CONSTANTS 
c 

c 

c 
c 
c 

c 
c 

c 
c 
c 
c 

c 
c 
c 

40 

CGMMCfli/GCCN\IC/L 12, 10), SLOI SX ( 1C) 
COMMON/TMSPL/SPll24tl7),1B(2,3rl3) 
CCMI'1Ct\/CRSPL S/iJUIJ ( 17) ,PSCR ( 17) ,OPB 14081 ,I'.PSCR 
CCMMGN/HEAO/HIN(2C),HCUJ(20),C~I~(20J 
ShiELDING DATA. REQUIRED FGR P~I~J OLT 
COMMON/UI'.SHLD/USPLAil~),FSill9),~LSPL,INUSP 

ICN(S)=lCNt~l+l 

OELTA=ANGFAN*RPD 
CALL ANGLESINOHS,DELTAl 

LOOP FOR THE NUMBER Of CBSER~ER fCSITICNS 

FBPF = FLOAT(N~tll) * RN1 IcC. 

TEST FOR SHlELDING AND EXIT l( P~INT CLT ~~~G 
ShiElDING OATA ONCE fCR All SICELINc POSlTICNS 
lftlNSHLD.NE.OlCALL ~SHOLT(IPRT(7),lO,ITVPE,USPLA,NUSPL,FSI,INuSP) 
DC 1CCO M=l,NUBS 
CALL LINCOR(SPl(l,1lrlMA5,LGM5,ELCH5,EOh5,NWL5,RlW5,Tl?, 

*llAY5,fMS,IOP5,PSI(1.MJ,NCF,8Cf,PLA5,Cf5,PCTA5,NTf~, 

33 

AFT 116 
AI-T 117 
AfT 118 
AFT 11<; 
AFT 12C 
AiT 121 
AFT 1L2 
AFT 12 3 
AFT lL4 
AFT 12~ 

AfT l..:C 
AfT 1.27 
AFT 128 
AFT l2S 
Af-T l3C 
liFT 131 
AFT 132 
AFT 133 
AfT 134 
A i-T 13!:1 
AfT 136 
AFT 137 
AFT 13t:! 
AfT uc; 
Af-T 1<t0 
AfT 141 
AfT 142 
AFT 143 
AFT 1-t4 
AFT 14? 
AfT 146 
AFT 14 'I 
AfT 148 
AfT 14S 
AFT l5C 
AfT 1? 1 
AFT 152 
AfT 153 
AfT l!:l4 
AFT 155 
AfT 1!:lt. 
AFT 157 
AFT 156 
AfT 159 
AFT 160 
AFT 161 
AFT 162 
AFT 163 
AFT lt4 
AfT loS 
AFT 16t. 
AFT 167 
AFT 168 
AFT 16'> 
AFT 17C 
AfT 171 
AFT 172 



c 

c 
c 
c 

*Tf5,00PSF 9 SPL2rlCCR5tiB&ltltiTVPE)eLIN5.FBPFI 

CALL lEROCSPLT,4C~) 

C CALCULATE THE AFT FAN NOISE PRECICliCN 
c 

c 
c 

c 

CALL FANNOSlDOPSF, PSIC1,M),SPLIClelltiDCP,NU~STG,0,1,NBtFPR, 
* DIAM,RSS,AREAtRNltRTS,CRTFPR,O.O,BPR5,NI5l 

45 CONTINUE 

C CONVERT TO A UNIT OR INDEXED SPECT~A 

c 

c 

CALL UNil(150 •• l7tSPLT(l,1)) 
ENG-=NENG 
IFCENG.LE.O.O) ENG=l.C 
co 50 J-=1,17 
DANGLE=PSlOtJ,M) 
ELVANG=BETA(J,M) 
E~S=ESHLOG(DANGlE,ELVA~G.ENG) 
DO 50 K=1,24 

5C SPLT(K,J)-=SPLJ(K,Jl-ENS 
lflNCF.EQ.24J GO TO 300 

C CCNVERT 1/3 OCTAVE TO flll OCTAVE 
c 

c 
c 

00 20C J=1r17 
DC 200 K=1,8 
TMP .- 0.0 
DO 100 l=l,3 
JC = 3*K + l - 3 

100 TMP = PkRS~M(lMP, SPLT(JC,J)I 
200 SPLT(K,JJ = TMP 

C AOD TO CURRENT TOTAL A~O wRITE C~ TAFE 10 
c 
c 

c 

c 

300 DC 4CC J=l,NCF 
DO 4CC K=1,l7 

400 SPLT(J,K)=SPLT(J,K)-SPl(J,K) 

IFl INSHlD.NE.O)CALl SHLOSP(A~ACH,ALT~,ISPTRM,Cl,SLOIST,M, 
*APY,APZ,DDPSF,SPLT,NCF,SCF,SPZ,PSI,lJYPE,ANGFAN,XXI 

DO 405 J=lrNCf 
DO 405 K=ltl7 

405 SSPL(J,MrKJ=PWRSLMCSSPL(J,~,KJ ,SFLTCJ,KJJ 
IFCIPRH7l.Nt:.7)GG TG 410 
CALL NOISOIIPKT(7)rMrNK,lOrCHI~,IU~IltSLtfSX(M),PFREQ,SPLTtl,llr 

* NCF. ITYPE) 
41C CONTINUE 

DC 36C JC==lrNCf 
DO 360 KC=1,17 

34 

AFT 
AFT 
AfT 
AfT 
Af-T 
AFT 
AFT 
AFT 
AfT 
AFT 
AfT 
AFT 
AfT 
AFT 
AFT 
AfT 
AfT 
AFT 
AFT 
AfT 
AfT 
AFT 
AFT 
AfT 
AfT 
AFT 
AFT 
AFT 
AFT 
AfT 
AfT 
AFT 
AFT 
AfT 
AfT 
AFT 
AH 
AfT 
AfT 
AfT 
AfT 
AFT 
AFT 
AfT 
AFT 
AfT 
AFT 
AfT 
AFT 
AfT 
AF-T 
AfT 
AFT 
AFT 
AFT 
AFT 
AfT 

173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
ld5 
18c 
167 
1&8 
lBS 
19(; 
191 
192 
193 
194 
19 ~ 
19o 
197 
198 
l <; s 
20C 
201 
2C~ 

203 
2iJ~ 
205 
206 
2C7 
208 
20<7 
210 
211 
212 
213 
214 
215 
2lt 
2i1 
218 
219 
ao 
221 
222 
223 
224 
22S 
226 
221 
228 
229 



c 
c 
c 

36C SPLT(JC,KC)=SPLTlJC,~CJ-TSPl(JC,~,KCj 
CAll P~LSUBISrLfll,l),PSPL(l,~),JPO(l,~J,~PNLll,~),SPL2r 
*TEPNlllrMJ,NK,dCG,TCGrFL~,M,NCBS,IRRIM,lJJ 
l~I1PRT13l.NE.JJGC TC 1000 
CALL NOISO(IPRTI3),MrNK,l2tC~I~,ll~IJ,SLOISXC~J,PFREQ, 

* SPLTll,lJ,Ntf,ITYPEl 

1000 CCNT INUE 
RETURN 
ENO 

' 35 

AfT 23C 
AH 2Jl 
AFT 232 
AfT 2'l'".l 

AFT z:j4 

AfT 2j5 
AfT 236 
AFT 231 
Afl 2:!8 
AFT 23S 
AfT 2it(.; 

AfT 241 



SLBROUTINE ANGLESCNOB,DELTA) 
c 
C GENERAL INPUT PARAMETE~S 
c 

c 

COMMON /GPRAM/ALTP,AlT~tSLCPE,A~ACH,hCBS,XClO),NTENG,IUNIT 
* ,ISPTRH,IATMOS,IAJR,uAIRABl24),NJEMP,TEMPl50J,TAlf(501 
* , NPRE s,PRES (50) ,PAL T( 50 l t 1\Hli"ID, IUl T (50) t RHUMI OC 50), ClEM P 
* ,CPRtS,CRHUMD,IEGA,lGOR,OTE~F,OPAES,OHU~IC,XKN,NO,FL0(50j, 
* ZNR{50),ZNI(50),LINECf,~AXlJ~,IPAGEt6CGtfCG,flR,AALT,EPF 

C AIRCRAFT-OBSERVER GECMETRY CLTPuTS 
c 

c 
c 
c 

c 

c 
c 

c 

CCMHON /GEOHO/ YtlO,l7),Z(lCrl7),PClO,l7J,OP~CC10,17), 
* Bll IO,l7),82llC,l7),TOSll7,10),lPC{l7tlO),IR~llOtl7) 
*rAPP,TP,RHP,APO,TO,RHO,CA,CZ,TSPC17,10),CG¥ 

CCMMON/ANGLE/ PSill7,10) ,PSICtllrlOJ,BET~(l7tlOJ 
CCMMON/Sr1ELT/Dl 

CCMMON/lCPATH/NCAS,NCOF,NTYP,IC,I\~I\,IARPAYC2J 

OATA lGu/1/ 
lFINTYP.NE.llGO TO 2 
lGO=l 
IFt ITYPE.EQ.lU IGC=2 
GC TO 10 

2 CCNTINUE 
lf(ITYPE.NE.lUGO TO 4 
I GO= 2 
GC TO 8 

4 If I I GO - 1) e, E, 5 
5 lGO=l 

GG TO 10 
P CGNTINt;E 

IFIDT.£Q.OELTAJ GC TG 2CCO 
10 IJJ=OHTA 
30 CSDE=COSIDElTA) 

SNOE=SIN(OELTAl 
DO 100 I=l,NOB 
!JO lGO J=ltl7 
TEMPl=-!Yti,JI*CSDE+ (l(I,Jl-AlTP)tS~O[J/ABS(P(I;J)J 
fFtTEMPl.GT.1.1.0R.TEMP1.LT.-l.l) GC TG 1000 
lF(TtM?l.GT.l.O) TEMPl=l.O 
IF(TEMPl.LT.-L.CJ fEMP1=-l.C 
PSI ( J, I ) = ACO S I TEMP 1) *57. 29 6 
XINA=-(Y(l,JI•CSOE+(l(I,J)-ALTRI*S~OEJ 

IFtXTNA.NE.O.)GO TO 5C 
PSIO!Jrl 1=0. 
GC. TO cO 

50 CONTINUE 
PSI 0 t J, I I =AT Ai'>2 ( AB S (X t 1) ) , X HA) 

* *57.296 

36 

ANGLES 2 
ANGLES 3 
ANGLES 4 
ANGLES 5 
ANGLES 6 
ANGLES 7 
ANGLES t 
ANGU:S <; 
ANGLES 1C 
ANGLES 11 
ANGUS 12 
ANGLES 13 
ANGUS 14 
ANGLI:S 15 
ANGLE: S lt. 
ANGLES 17 
ANGLtS 18 
ANGUS 19 
ANGLES zc 
ANGLtS 21 
ANGLES 22 
ANGU:S 23 
ANGlt S 24 
ANGLES 25 
ANGLES 2.6 
ANGLES 27 
ANGLES 28 
ANGLES 29 
ANCLt:S 30 
ANGU:S 3l 
ANGLES 32 
ANGltS 33 
ANGLES 34 
ANGlES 3!:l 
At~GlfS Jt. 
ANGLES 37 
ANGLES 38 
ANGLES 39 
ANGU:S 4L 
AN Glt:. S 41 
AI\GLE S 42 
ANGLt:S 43 
ANGLES 44 
AI'.Glt S 45 
ANGLES 4t 
ANGLES 47 
ANGU: S 48 
ANGlt S 49 
ANGLtS !:lC 
ANGLES 51 
Af'.IGLES 52 
At~GU:S 5.3 
ANGLtS 54 
ANGLES 55 
ANGl t. S 56 
ANGlt S 57 
At-.GLI:S 58 



60 CCNTINUE 
ATEM=ABS(Y(I,J)*SNDE-(Z(I,JJ-Ali~J•CSOEj 
If ( X I I). G T. 0. l GO T G 9 C 
BETA(J, I )=90. 
IFlATEH.GJ.O.)GO TO 100 
BETA(J, I )=C. 
GC TO 100 

90 CONTINUE 
dETACJ,Il=ATAN2CATEM 1 ABS 

* (X(I)))*57.296 
100 CONTINUE 

GO TO 2COC 
1000 wRITE(6,1500) 
1500 FORMAT(40H fHE ARCCOS FUR PSI IS CUT Of RA~GE 

STOP 
2000 RETURN 

END 
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ANGLES 
ANGU:S 
ANGlES 
ANGU:S 
Al\iGlES 
ANGlES 
ANGU:S 
ANGUS 
ANGlES 
ANGlES 
ANGLES 
ANGLES 
ANGlES 

) ANGlt S 
ANGUS 
ANGU:S 
ANGLtS 

5S 
60 
61 
62 
63 
64 
65 
00 

67 
6S 
69 
70 
71 
12 
73 
74 
75 



c 

S~BROUTINE ATMOSPCHGJ,PRESLR,TE~fE~,RELHU~) 
COMMON/SwiTCH/NTYPE,ITVPE,NE~G,IDCP,IPRT(7),1CNC13),~LOPT 

C AUTHfJR 
c 
c 
c 
c 
c 
c 

PURPOSE TO DETERMINE THE P~ESSURE, TE~PERATURE AND RELATIVE 
HUMIDifY AT A GI~E~ ALTITUDE USING EITHER U.S. 
STANDARD ATMOSPHERIC CC~CITIGNS CR USER DEFINED 
ATMOSPHERE. 

C DESCRIPTION Of VARIABLES 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

VARIABLES IN COMMON - SEE MAl~ P~CGRAM 

VARIABLES IN CALLING SECLENCE 

INPUT 

HGT 

OUTPUT 

PRE SUR 
TEMPER 
RELHUM 

- ALTITUDE 

-ATMOSPHERIC PRESSLRE· 
- TEMPERATURE 
- PERCENT RELATI~E hL~IDifY 

LOCAL VARIABLES 

DUM 
K 
NSHUMD 
NSPRES 
NSTEMP 
SA\INAM 
SNAME 
SPAL f 

SPRES 

SRAL T 

SRHUMD 

STAll 

STEMP 

- WORKING STORAGE FCP SCRTI~G RCUTINE 
- WORKING STORAGE FCR SCRTI~G RCUTINE 
- NUMBER OF ENTPIES I~ ISA RElATIVE HUMIDITY TABLE 
- NUMBER Of ENTRIES I~ ISA PRESSURE lAdLE 
- NlMBER OF ENTRIES I~ ISA IEMPEMATURE fABLE 

CON~AINS THE ~AME OF THE C~LLING ROUTINE 
- CONTAINS THE NAME CF THIS RCUTINE 
- TABLE Of ALTITlOES FCR ISA PRESSURES DEFINED IN 

ARRAY SPRES 
- TABLE OF PRESSLRES FCR ALTITUCES DEFINEC IN 

ARRAY SPALl 
- TABLE CF ALTITLDES FGR IS~ RELATIVE HUMIDITIES 

DEFINED IN ARRAY SPH~MC 

- TABlE Of RELATI~E H~MIOITIES FOR ALTITUDES DtFINEt 
ARRAY SRALT 

- TABLE OF ALTIT~DES fGR ISA TE~PERATURES DEFINED IN 
ARRAY STEMP 

- TABlE Cf TEMPERATLRES fGR AlTITUDES DEFINED IN 
ARRAY STALl 

GENERAL INPUT PARAMETERS 

COMMON /GPRAM/ALTP,AlTR,SLOPE,A~ACH.NC~S,SLDISTllOj,IJENG•IUNIT 
* ,ISPTRM,IATMOS,IAIR,LAl~AB(241tNIEMP,TEMPI50),TALTI50J 

* ,NPRES,PRESI50),PALl(50),~hL~IC,RALT,50),~HUHICl50l,CTEMP 
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ATMOSP 
ATMOSP 
ATMOSP 
ATMCSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
AlMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMCSP 
ATMOSP 
ATHOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATHOSP 
ATMOSP 
ATMOSP 
AIHOSP 
ATMOSP 
ATHGSP 
ATHOSP 
AlHOSP 
ATMOSP 
ATMOSP 
ATHOSP 
ATMOSP 
ATMOSP 
ATHOSP 
ATMOSP 
ATMOSP 
ATHOSP 
ATHOSP 
ATMOSP 
ATMGSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMO.:tP 
ATMOSP 

2 
3 
4 
s 
b 
1 
8 
s 

10 
ll 
12 
l3 
l<t 
15 
lc 
17 
18 
lS 
2C 
21 
22 
23 
24 
25 
2t 
2.1 
28 
29 
3C 
31 
32 
33 
34 
35 
36 
]7 

3B 
3<; 
40 
41 
42 
43 
44 
4~ 

46 
47 
48 
4S 
50 
51 
52 
53 
54 
55 
5tl 
57 
~E 



c 
c 

* ,CPRES,CRHUMO,IEGAtlGOR,CTE~f,CP~ES,CH~~IC,XKN,~C,fLDl~O), 
* ZNR{50),lNI(50),LINECT,MAXLI~,IFAGc,StG,TCG,FLR,AAlTrtPf 

c * • • * • • 
c 

STANDA~O ATMCSFHERIC TABLES * * * * * * * 

CIMENSIUN SJALT(50J,STE~Pl50),5P~LTl50),SPAESl50),SNALTC50), 

1 SRHUM0(5CJ 
DATA NSTEMP,~SPRES,NSHUMD/21,21~7/ 
OATA STAL~/ O.C, 2COC.O, ~OOC.tr 6000.G, 8000.0rlOOOO.O, 

l 12000.C,l4COO.O,l6CCO.C,l8000.0,2000U.0,22000.0, 
2 24C0c.c,ztccc.c,zaccc.c,3oooo.o,3200o.o,340Go.o, 
3 3tUOO.C,36COO.Gr4CCCC.C,29•J.U/ 

CATA STEMP/51S.688,5C7.99,504.43,4S7.30,490.17,483.04, 
1 475.92r468.80,46l.t7,454.55,447.43,440.32t 
2 433.2C,426.G8r41S.~7,411.86,404.75,397.o4r 

3 390.53r3SS.SS,38S.99,29*0.0/ 
UATA SPALl/ O.C, 2COC.O, 4GCC.C, 6000.0, SOOO.OtlOCOO.O, 

1 12COC.C,l4C00.0 1 16CtC.C,18GOO.Or200UU.0,22000.0, 
2 24000.Q,26CCC.C,28CCC.C,30000.0,32000.0,34UOO.O, 
J 3bOOO.C,3BCOO.Or4CGCC.Ct29*0.C/ 

DATA SP~ES/14.696,13.664,12.692,11.778,1C.917,lO.l08,9.J466, 

1 8.6361,7.S688,7.J438,6.7588,6.2l~~.j.7025,5.2272, 
2 4.7844,4.3726,3.9901,3.t352,3.3064,3.0044,2.7300, 
3 2~*0.C/ 

OAIA SRALTI C.C, 6561.6,13123.2,l96d4.8,26246.4,j2808.0r 
1 3936S.6,43*0.C/ 

DATA SRHUMD/70.0,57.0,44.0,38.G,34.0,23.Grl3.0,43*0.0/ 
c 
c HAS USER DEFI~tO HIS OWN 
c ATMCSFHERl~ CC~~ITIGNS 

If I lA TMOS .E:~. 2) GU TC 10 
If ( IATMOS .Ew. 3) GC TC 20 
If (IATMOS .t;~o~. 4) GO TC 30 

C LSE u.~. SlA~OARD CC~UIJILNS 
C L~TAI~ SJA~DARO PRESSURE 

5 PRESUR = TBLUl(HGTrSPALl,SPRES,l,~SP~ESt 
C OBTAI~ STA~DARO TE:MP~RATURE: 

TEMPER = TtiL~l(HGT,STAlltSTE~P,l,~STE~PJ 
C OETAI~ STA~DARD RELATlVt 
C ~LMICITY 

KELHuM = TBLU1tHGTrSRALT,SRHL~Cr2r~ShU~Ol 
C CCE:S ~Sf~ WISH TO AGC CL~~TA~T 

C GRAOIE:~TS TC U.S. STANOAk~ 
C CL~DITlC~S 

c 
IF ( IATMUS .EC.I. C) GO TC 40 

PRESUR ~ PRESUR + OPRES 
TEMPER = TEMPE~ + DTEMP 
KELHUM - RELHUM + OH~MIO 
GO TO 40 

C ATMCSPbE~IC CG~DITICN~ C[fiNEO 
C BY uStR 
c 
C IS ~PRES hlTHI~ KA~GE 

10 If CNPRES .LE. 5C) GO TO 11 
CALL ERRORIITYPE,1tl) 

39 

ATMOSP 5~ 
ATMUSP oC 
ATMCSP 61 
ATMGSP Cl2 
ATMOSP t3 
ATMOSP 64 
ATI~OSP t':i 
ATMOSP 61.; 

ATMOSP 67 
ATMGSP {;d 
AHWSP c<; 

ATMU5P 7L 
ATMUSP 71 
ATMO~P 72. 
ATMLSP 13 
ATMOSt> 74 
ATMOSP 75 
ATMGSr' 7t 
ATMOSP 11 
ATMOSP 7£ 
AHWSP 7'1 
ATMGSP 8L 
ATMOSr' til 
ATMUSP 82 
ATMOSP 83 
AH1U~P 84 
ATMUSP 85 
AT MOSt> 86 
ATMUSP 87 
ATMOSP ae 
ATMOSP 8S 
ATMUSP 90 
ATMO~P 91 
ATMuSP 92 
AlMGSP ~., 

ATMO.>P S4 
ATMuSP S5 
AJMOSP ';t; 
ATML~P S7 
ATMLl.':>P 98 
ATMCSP 9<; 
ATMOSP 10C 
ATMUS!-1 101 
A HolQ;)P 102 
ATMOSP 1G3 
ATMOSP 1C4 
ATMOSP lu5 
AfMOSt> lOo 
AT MOSt> 1G7 
ATMOSP lDE 
ATMCSP 109 
AH'O:>P llC 
ATMCSr' 111 
ATMLSP 112 
ATMOSP 113 
ATMOSP ll'i 
ATMOSP 11.5 



c 
c 
c 
12 
c 

c 

c 
c 
c 
14 
c 

c 

c 
c 
c 
17 
c 

c 
c 
c 
(. 

(. 

c 
c 

c 
40 

···~--··---- ---~ ------~--·-----
-------·~·----

GG TO 16 
11 IF (NPRES .GE. 2) GO TO 12 

CALL ERRORliTYPE,1t2l 
GO TO 1t 

CALL SORTXlPALT,PRESrNPRES) 

SORT PRESSURES TO INSURE THAT 
THEY ARE IN ASCENDING ORDER 
Uf ALTITUDE 

CBTAIN PRESSURE 
PRESUR = TBLu1(HGT,PAlT,PRES,1,~fRES) 

IF lNTEMP .LE. 50) GO TC 13 
CAll ERRDR(ITYPE,l,3) 
GC TO 16 

13 If CNTEMP .GE. 2) GO TO 14 
CALL ERROR(ITYPE,lt41 
GL TO 16 

CALL SORJX(TALT,JEMP,NTE~Pl 

IS NTc~P WITHIN RANGE 

SCRT TEMPERATURES TO INSURE THAT 
THEY ARE I~ ASCENDING ORDER Of 
All ITUOE 

CBTAIN TEMFERATURE 
TEMPER = TBLU1(HGT,TALT,TEMP,1,~1E~P) 

IF INHUMIO .LE. 50) GC TC 15 
CALL ERROR(ITYPE,1,5) 
GC TO 16 

15 IF (NHUMID .GE. 2) GO TO 17 
CALl ERROR(I1YPE,l,6) 

16 IATMOS = 0 
GO TG 5 

CALL SORTX(RALT,RHLMIO,NHUMIDJ 

IS NHUMID WITHIN RANGE 

SCRT RELATIVE HUMIOITITES TU 
INSuRE THAT THEY ARE IN 
ASCE~UING LROER CF ALTITUDE 

CBTAIN RELATIVE HUMIDITY 
RELHUM = TBLLl(HGT,RAlT,RHL~ID,1t~HU~ID) 
GO TO 40 

20 PRE~UR = 14.696 
TEMPER = 518.688 
RHHUM = 70.0 
GC TO 4C 

3C PRtSU~ = CPRES 
TEMPER = CfEMP 
RHHUM = CRHL.MO 

CONTINUE 
RETURN 
END 

~St STANCA~C DAY CC~DITIONS FOR 
HC~CGE~ECuS ATMOSPhERE AS 
OEFI~EC BY FEUERAL AVIATION 
REGULA I ICf\ 

uSE HG~OGE~ECUS ATMOSPHERE 
AS OEFI~ED BY USER 
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ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
AlMOSt> 
ATMO~P 

ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMCSP 
ATMOSP 
AHWSP 
ATMCJSP 
ATMOSP 
ATMOSP 
ATMGSP 
ATMOSP 
ATMuSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMuSP 
ATMOSP 
ATMOSP 
ATMOSP 
AlMOSP 
ATMOSP 
ATMOSP 
ATMUSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMOSP 
ATMGSP 
AlMCSP 
ATMOSP 
ATMOSP 

116 
117 
u.s 
us 
l2G 
121 
122 
123 
1.24 
125 
126 
1.:7 
128 
12S 
l3C 
131 
132 
133 
134 
D5 
136 
137 
!38 
l3S 
140 
141 
142 
143 
144 
14? 
146 
14 7 
14€ 
l4S 
15C 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
ltll 
162 
163 
l6"t 
165 
l6c 
167 
168 
16 <; 
l1C 
171 



SUBROUTINE AVGALf(lltl~t~BW,~FB,eCF,AlfA,IAT~CSJ 
c 
C PURPOSE 
c 

TO CALCLLATE THE ~~ERAGE AIR AfSCRBPfiC~ COEfFICiENT 

C ALTHOR 
c 

C. G. Dl.t<.ll; 

c 

c 

CIMf:.NSION BCFI l) rALfAUl 
UIMENSICN SUMI3ll 
DATA T0/45<;.o88/ 
DATA SNAME/8HAVGALF I 

Ol -= ZN - ll 
CALL ATMOSP(lltOUM,Tl,RHlJ 
J l = Jl - TO 
CAll A8SORPIRHl,fl,NB~,Nf6,8Cf,~lfA) 

C Tt:ST fCR HU'C.GEt\tCUS ATMOSPHEtU 
IF ( IATMCS .GE. J) GC lC b 

lf IDZ) ?., 6, L 
2 CALL ATMUSPILN,OLM,T~,RH~) 

TN = TN - TO 
CALL AdSORPIRHN,TN,NBW,~FB,BCF,Sl~) 

N = 0.5 * AMAXl(AtsSCT~-Tl) + t.£lS(RHN-RHll,2v.O) 
M = N-1 
F,.. = M 
Dl ;: DZ/FM 
OG 3 J-= l ,NFB 
SLMIJl = o.~ ~ !SU~IJJ + ALFAIJIJ 

3 CGNTINUt 
OC 4 I=2,M 
Z = ll + Dl * FLCATII-1} 
CALL ATMOSP(Z,0LM,T,HHl 
T = T - Tu 
CAll A~SGRP(~H,T,~8~,~Fts,BCF,AlfA) 
OC 4 J=l,NFd 
SLM(J) = SUM(J) + ALFA(JI 

4 CLNTINUE 
DO 5 I= l,NFB 
AlFAtl)::: SlJ~CI)/F~ 

5 CON r lNLE 
6 CC,..,TlNUE 

KtTURN 
ti\IJ 
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AVC.ALf i 
AVGAU' j 

AVGALF 't 
AVGALf -' 

AVGAL f c 
f1VGALf 7 
AVGAU' b 
AVGALF C) 

AVGAL f l'' cl 

AVGALf l l 
AVGAU· L~ 

AVGA&.. f D 
AVGALf l 'l 
AVGAl~ l!.l 
AVGALF l{, 

AV GAll- !7 
AVGAU' lf.i 
AVGAL f l'> 
I·VCALt- 20 
AVCALf Ll 
AVGAlt- 22 
.WGAL t- c:.:. 
AVGALf 24 
AVGALt- ~; 

AVGAU 2L 
AVGALf 2.7 
AVGALf 2€ 
AVGAL F ') c 

~' 

AVGAL F 3C 
AVGALf 3 l 
AVGAlf· j2 
AVGAlt- :n 
AVGALf Jli 

AVGAU- 35 
AVGAL f 3t:. 
AVGALf 37 
AVGALf 38 
AVGAL f y., 
AVGAL f 40 
AVGAU· 41 
AVGAt. F 42 
AVGAU· 4.3 
A'vGAU' 44 



--- ·---- ------------------

SuBROuTINE BESJ(X, Nt BJ, O, IEPl 
c 
C PURPOSE-
C CCMPUTE THE J BESSEL FUNCTIC~ fCR A GivEN ARGUMENT A~L GRDEK. 
c 
C LSAGE-
C CALL BESJCXt N, ~J, D, IERt 
c 
C DESCRIPTION OF PARAMETERS-
( X -TH£ ARGUMENT OF THE J BESSEL F~NCTIO~ DESIRED 
C N -THE OROtR OF THE J BESSEL FL~CTICN OESIREU 
C BJ -ThE RESULTANT J BESSEL fLNCTIC~ 
C U -THE REQUIRED ACCURACY- SC~E FPACIIGN Of THE J BESSEL FUNCTION 
C IER-RESULTANT ERROR CODE kHERE 
C IER = 0 ••• NC ERRCR 
C IER = 1 ••• REQUIRED ACCLRAC~ ~CT OBTAINED 
C IER = 2 ••• RANGE Of N CCMPAPEO TG X NCT CCRRECT (SEE REMARKS) 
(. 

C REMARKS-
C MAGNiTUDE OF (NI MUST BE LESS THA~ 
C 20 + ABSIX) * (10- ABS(X) I 3) 
C 90 + ABSl A) I 2 
c 
C SuBPROGRAMS REQLIRED-
C NONE 
c 
C HTHCD-

FCR A8SIX) .LE. 15 
FC~ ASS(XJ .GT. 15 

C RECURRENCE RELATIC~ TECHNIQUE DESCRltiEO ~y H. GCLOSTciN ANO 
C R.M. THALER,IRECURRENCE lECHNI~~ES FCR T~E CALCULAT1CN Uf 
C BESSEL ~UNCTluNS/, M.T.A.C.,~l3,FP 1CL-108 A~O I.A. STtGUN 
C AND M. ABRAMOwiTZ,IGENERATICN CF BESStl fu~CTIGNS C~ HIGH 
C SPEED CUMPUTtKSI, ~.T.A.C.,~lltl~57,fP 255-257. 
c 
C REFERENCf:-
C ThE FORTRAN PKOGRAM ~AS TAKE~ FPC~ ••• 
C ldM,ISYSTE~ 360 SCIENTIFIC SLBRCLTINE PACKAGE (3~0A-CM-03Xt 
C VERSION Ill PROGRAMMERS ~ANLAL/,IB~ APPLICATILN PRCGRAM H20-02U~-3 

c 
( .....................................•.•........•....•.........•....... 
c 

IH = c 
t:lJ = c. 
)(l X 
X = AbSIXT) 
NT = N 
N ::: IAUS(NT) 
IS - MOD IN, L) 

ss = 1. 
If (X T l 20t 1 c, 3C 

10 If (NT) 210, 1 5' 21C 
15 t:lJ = ss 

GO TO 210 
2C If ( IS) 25, 31, 25 
25 ss = -ss 

GG TO 31 
3C If l NT l 20, 31, 31 
31 IF I X - 1 S. I 32, 32, 34 
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BESJ 2 
!3ESJ j 

BESJ 4 
HESJ 5 
BESJ 6 
8 ESJ 1 
BESJ 8 
Bt:SJ 9 
BESJ lu 
BESJ 11 
tiESJ 1£ 
BESJ 13 
~f:SJ 14 
BESJ 1.5 
BESJ 16 
13ESJ 1 7 
BESJ 18 
BESJ 1<; 
~tSJ 2C 
8ESJ n 
BESJ a 
BESJ 23 
t>tSJ 24 
btSJ 25 
BESJ 26 
BESJ 27 
BESJ 28 
BESJ L<;; 
BESJ 3(; 
BE:SJ 31 
BESJ 32 
8ESJ j3 
BcSJ .34 
titSJ 35 
BESJ 3t 
bESJ 37 
BESJ 38 
8 E SJ 39 
tH:SJ 4C 
oESJ 41 
BESJ 42 
BESJ 43 
BESJ 44 
BESJ 4~ 

tif:SJ 4o 
tlESJ 47 
13 E SJ 48 
AtSJ 4S 
BtSJ 50 
iH SJ 51 
BESJ 52 
BESJ ~3 
13ESJ )4 
BESJ ~5 

ti(SJ 5(; 
l:ltSJ 57 
BESJ 58 



32 NTEST = 20. + X • (10. - .:3333.333 • )() bfSJ sc; 
GO TO 36 bESJ oC 

34 NTEST = ~a. + .5 • X BESJ c. 1 
36 I~ (~ - NTEST) ltCt 3B, 38 BESJ u 
38 IER = 2 8ESJ u3 

GO TO 210 Bt:SJ t, 4 
4C ~1 = N + 1 /:JtSJ b? 

8PRI.:V .:: a. t3ESJ t>b 

c bi.:SJ t7 
c COM PL. Tt SURTING VALUE Of- "' 1:1 t SJ tl t' 

If (X- 5.) ~o, 6Ct 6(. BESJ c<1 
50 MA = i( + 6. t3f: SJ HJ 

GO TO 70 B£SJ 71 
60 MA = 1.4 • X • 6C. I X tsESJ 7t:. 
7C ~~ = N + 2 + lfiX{X) I 4 BcSJ r3 

MZERG = MAXOIMA, MBJ u ESJ 74 
c 6i:SJ 75 
c SET LPPER liMIT Uf f>A bt. S,l 7o 
c StSJ 17 

MMAX = NTEST 8f.:SJ 712 
lCO OG 19C M :: MZE:RO,MMAX,3 t3tSJ 7'1 

c BtSJ Ell 
(. SET F ( M) t F { M-ll BE:SJ 8 l 
c BE!)J b~ 

FM1 = l.OE-28 6ESJ tl3 
FM = a. BESJ d4 
ALPHA = o. iiESJ 8' 
If (fo'UDlM, nl 12C, llC, 120 tH:SJ bt 

110 JT = -1 bESJ 8 l 
(j( TU 13C 6ESJ BE 

12C JT :;;: 1 I:H.SJ ciS 
13C M2 = M - 2 tlESJ c;c 

DC l6C K .:: t ,M2 btSJ 9l 
MK = M - K tH:SJ 91:. 
tiMK = FLGAT!MK+MKI • F.M1 I X - f"' tlcSJ <;;3 
FM = FMl BtSJ '14 
FMl = 8MK BfSJ 9':J 
1F ( MK - N - 1) l5C, 14(.), 15C b ESJ 9c 

140 BJ :;: BMK b£SJ 97 
l5C JT = -JT BfSJ 98 

s ; JT + 1 BESJ 9S 
l6C ALPHA = ALPHA + Bf.AK * s bESJ lGC 

i3MK lHll+FMU I X ·- FM HESJ 101 
IF l N) HJO, 17C, lBL BESJ 102 

17C 8J = BMK dESJ 103 
180 ALPHA AlPHA + B~K SfSJ 104 

BJ -= 13J I ALPHA t!ESJ 105 
lf !ABS(BJ- tiPREV) - At3S(0 * i:! J)) 200, 200, 190 bt:SJ lOe 

190 BPREV :: tlJ t!ESJ 10 7 
IE~ = 1 t:H:SJ 108 

20C BJ = ss • 8J &i::SJ 1u<J 
21C N -= NT cH:SJ 110 

X :: XT BtSJ lll 
I<ETURN t!ESJ 112 
END BESJ 113 
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----------

S~BROLTINE 8lwFLP 
C COMMON STORAGE 

c 

DIMENSION PR7{1) 
CCMMO~/SLOWIN/PR7,TT7,AN7,DN7,FA~GltCELT7,0ll,HDltiCOR7 
COMMON /GCOMON/ NCF,NK,BCFC2~),TSPlt24tlO,l71,SPLT(24rl71, 

*SUFC25),RETA(l7ltSPl2ll1),TGAGRC241tDOPSFCl71 

C GENERAL INPUT PARA~ETERS 
CCMMON /GPRAM/AlTP,AlTR,SlOPE,A~ACH,NOBStSLDISTtlO),~TENG,IUNIT 

* ,ISPTRM,IATMOS,IAIR,UAIRAB(24),~TEMPeTEMP(50),TALT(50) 
* ,NPRES,PRES(50),PAll(50),~HL~lD,RAlll50),RHUMIDC50),CTEMP 

* ,CPRES,CRHUMD,IEGA,lGDRtDTE~F,CP~ES,OHUMIC,XKN,NO,Fl0(50), 
* ZNR(501eZNI(~Q),LINECT,~AXLI~,IFAGE,SCG,JCG,flktAALT,EPf 

C AIRCRAFT-OBSERVER GEO~ETRV CllP~TS 

c 
( 

c 
c 
c 
c 
c 
( 

c 
c 
c 
c 
c 
c 

CCMMON /GEOMO/ APV(l0tll),APltlOtl7),POtlOtl71,0PNOtlOtlll, 
* BlllO,l7),b2tlOtll),TOSH7,10ltlP0{17tlCJ,IRRUO,l7l 
* 1 APP,TP,RHP 1 APO,TO,RHO,CA,CI,TSP(l7tlO),CCV 
COMMON/SWITCH/NTVPE,ITYPE,NE~G,IOCP,IPRT(7),!CNll3),~LCPT 

COMMO~/SUMSPL/SSPlC24,10,17) 
COMMCN/PNLO/PSPLtl7t20),EP~L(5,1CJ,TEPNl(5,10) 

CCMMON/ANGLE/PSI(lltlC),PSICll7tl0),8ETAtl7tlOI 
COMMON/HtAO/HIN(20),HOUT(20),CHiht20) 
COMMON/GFKEQ/CfREQl24),UFREQ(25),Pf~E,C24) 

CCMMON/GCONVC/C(2,10),SlCISXll0) 
COMMON/TMSPL/SPlt24,17),18(2,3,13) 
CC~MCN/CRSPLS/UOB(l7),PSCR(l7l,OFBl408) ,hPSCR 

PR7 

TT7 

AN7 

0~ 7 

FANG7 
OU 17 

DL1 

PRESSURE RATIO 

TCTAL lEMPtRAll~E ( ~~ 

NOlll~ AREA I~ S~. FT. 

NOZZLE DIA~ETER (fl.) 

FLAP ANGLE l DEG.) 
ENGI~E ATTITUDE A~GlE 

UIME~SIC~LESS DIST~~CE BET~EE~ NClZLE A~C TARGET PCI 

C HC7 DIMENSIO~LESS ~fiG~T I.E., DISTANCE BETkEEN NUZZLE 
C CE~TERLINE A~D ~EA~ CHLRO LINt 
C lCCR7 CONFIGLRATIO~ CGRRECTIC~S I~CICATCR 

UlMENSlON FT119),SP1(9),XO~I 6J,\)~0( 6) ,VfAI9),FLAl3l,FN3l9), 
* f-TH4( l4l,FVJ4t3),ft\4(14,3,3) 

DIMENSIUN PT315ltPVJ3(5) 
OlMENSIUN AZ~I2) ,FN5(19t3t2l,FTh5(19),ffh6tl0),FLDLHRl2),FN6(10,~) 
DIMt:f'<SICNFl7(9) ,FN1t~) ,. 
OIME~SION STNBI25),FN€(25) 
DATA KP0/.017453/,0P~/57.2957/ 
DATA K/53.3~5!,G/32.L74/,PI/3.1415S/ 
DATA FTl/8GG.,9CC.,LOOO.,l20C.,l400.,loOO.,l800.,2000.,2500./ 
DATA SP1/1.382,1.37btl.3b9,1.357,l.J44,1.333tl•324tl•3lb,l.302/ 
DATA XON/5.,5.~,~.,6.5,7.,7.2/ 

DATA VXV0/1.,~9~r.S8,.~7,.95,.93/ 

CATA FLA/0.,1?.,45./ 
DATA FN3/153.Ltl51.4,16C.,l62.6rl65.l,L67.2,169.2, 

44 

BLW Fl. P 
BLWflP 
BLwflP 
8LWFLP 
BLwFlP 
bLwflP 
BLir.FLP 
BU<ifLP 
BLWFlP 
8LWFLP 
BLWflP 
BlwfLP 
BLWflP 
BLwFLP 
BlwfLP 
t1lwh.P 
BLWFLP 
dLwfLP 
tlLWFLP 
tllwHP 
tiLWfL P 
tllwfLP 
BLWFLP 
tlLwfl.P 
8LWFLP 
BLkfLP 
BUvfLP 
BLwFL P 
BU'IFLP 
BLWH.P 
BL!Nfl? 
t:lLwfLP 
BLwfLP 
BLWFLP 
t:!LWFLP 
BlwfLP 
BLwFLP 
BLWFLP 
BLir.flP 
BLWFLP 
8LnfLP 
Bl~r>FLP 

BLWflP 
8LwfLP 
BLWFLP 
tlLwH.P 
BLWfLP 
SLWFLP 
BLINflP 
BLWfLP 
BLWFLP 
i:ILWflP 
tlLWfL P 
tll W FL P 
BLWFLP 
t3LWFLP 
BLwfLP 

2 
3 
4 
5 
6 
7 
8 
<; 

10 
11 
l2 
13 
14 
1~ 

16 
17 
18 
l<i 
20 
21 
22 
Z3 
24 
25 
2o 
27 
28 
2(J 
30 
31 
32 
33 
34 
35 
3(:) 
37 
j8 
39 
40 
41 
42 
4.3 
44 
45 
46 
47 
48 
4S 
50 
51 
52 
53 
54 
55 
56 
57 
58 



c 
* 171.2' 112.8/ 

DATA PT31553.,495.,474.,439.,404./ 
OATA PVJ3142t.,624.,7S8.,925.,1126./ 
OATA FTH410.,30.,6C.,ac.,go.,lOO.,llO.,l20.,130.,14U.,150., 

* 16G.,l70.,18C.I 
DATA FVJ412.195S8,z.q6614r3.C5115/ 
OATA FN4 /-5.,-3.,-.s,o.,o.,-.3,-.5,-.8,-1.,-1.£,-1.7, 

* -2.5,-3.,-3.5, 
2 -4.,-z.,-.~,c.,-.5,-.6,-l.,-1.4,-1.6,-2.4,-J.l,-5.,-4.7,-3.ir 
3 -3.,0.,L.,O.,-l.,-l.tl,-3.':l,-5.7,-o.s,-s.,-.a,-.<!,-.1,-.z, 
4 -4.,-1.5,-.s,c.,.s,.s,.a,l.,l.3,2.,2.7,J.,2.j,~ •• 
5 -2.b,-l.6,-.6,C.,.z,c.,.2,1.,2.,2.lrl.~,o.,-.4,0., 

6 -4.5r-o3tolr0•t-•lr-•3t-3olr-5e6t-7elt-7o6r-.6,.6,.1,-.l, 
1 .4,.o,.1,o.,.1,.J,.4,.5,1.5,2.6,4.,4.2,4.4,4., 
a -2.5,-.a,c.,c.,o., .~ •• 7,l.,l.s,~.L.z.a,L.J,-.4,.l, 
9 -S.4,-l.C,-.z,c.,-.5,-.4,-l.2t-4oS,-6.2,-~.9,-l.,.b,.8,.2/ 

DATA AlSI0.,%.1 
0 AT A F T H 5/0 • , 1 0. , 2 0. , 3 0. , 4 0. , 5 C. , 6 C • , 7 C • , 8 0. , 9 0 • r 1 U 0 • , 110 • , 120 • t 

* l30.,14C.,l50.,160.,17C.,18C.I 
~ATA FN5 /57 *0., 

1 3.S,4.3,5.2,5.a,t.9,6.5,6.8,6.,5.2,6.ti,,.,5.ij,5.4,4.,2.4r1.8t 
* 1.6, 1.3,2.Clt 
2 3.8,4.~r4•Ct~•6r6.2,6.3,7.2,7.4,7.6,6.ir8•5r7.4,8.,6.4,6.8,4.4r 
* 2.5,2.5,3.7, 
3 J.3,~.2,6.2 1 7.,5.5,9.2,1C.3,11.!i1l.~.13.4t1~.9,8.4,4.6,-.~,-1.~t 
* 3.S,4.q,z.6,2.81 

DATA RL/.371,Hk/.C78I,OMI.052/ 
DATA FTH6/C., 3G. rtC., EC. ,9C. r 1CO. rl20., 150. rl70. r 180./ 
UATA FLDlrR/ .12,1.0 I 
CA1A fN612.3,1.~,2.8,J.9,4.1,4.4r4•4t4•lt3•9rl.l,lU*C.O I 
DATA Fl710.,~.,10.,15.,2C.,3C.,4C.,45.,67.51 
DATA FN71.48,.~t,.55,.t,.665,.E,.q3,l.Otl•31/ 
DATA VFA/2.o92rio771,2.SL7,2.8c8,2.91~,l.955,2.99j,3~028,3.060 I 
OAT A S TN d /-1.8 239,-1.4815 ,- i. 3 0 l ,-1. 222 ,-1.155, -l. 0':.7, -1.0% ,-1. r 

* -.8~4,-.tS9 1-.6C2,-.5~3,-.45t,-.398,-.30le-.222,-.t5~r * -.u97,-.C46,C.,.l76,.3Cl,.477,.6S9,.778 I 
OATA f~8/-60.,-40.,-29.5r-25.,-22.,-19.7,-16.,-l6.6,-l2.4,-10.6, 

* -9.7' * -9.2,-9.,-9.1,-9.6,-lC.3,-lC.8r-llo3r-11.9,-12.4,-l4.7,-16.4r 
* -1~.,-22.5,-23.7 I 

OATA l.l/3HCll/ 
DATA C251~HCl-4)/ 
DATA Cl/3HCl)/,Cil/4HCIIllrCIII/5~CIIlli,CIV/4HCIV)/, 

* CV/3hCV)/,CcNOI4HCE~D/ 

SP7=APO*J.44. 
C2. CALCULATE DENSITY 

ICN( 7l=ICNf 7l+l 
O£LTA=DELT7*.01 745 
CALL ANGLES(NGBSrDELTAl 
GAMA=TBL~1(TT7,FT1,SP1,l,SJ 

R l-=R*TT7 
HnOS = ISP7 I RTJ * PR7{1)**liGA~A-l.J/GA~AJ 

C3. VAlCULATE JET ~ELOCIT~ ~J 
VJ = SURTil2.*G*RT*GAMA/lGA~A-l.)t*f1.-PP7(l)**Cl1.-GAMAI/GAMAJ)) 

C4. CALCLLATE JET MACH ~U~BE~ A~J 
AMJ = SQRT(I2./(GAMA-1.lJ*(FP7(1)**((GA~A-l.J/GAMA)- 1.1) 

45 

HLwHP ss 
HLwFLP !..G 
HLW FlP 61 
BLWFLP f.2 
tl wfLP 63 
BL P. FLJ.I 64 
I:!LwFLP ~..:-

t:il,<F-lP (;;,(:; 

euvFLP o7 
dlWFLP 6e 
BLwfLP '-'f.j 

tlllr..I-L P 7G 
BlhHP 71 
f'l illlt'l j> 12 
tJllrU-lP 73 
bL.P,HP /'i 
tllWI-t.t> 75 
bU;Fl~ /6 
tll,.FLP 11 
bLWfLP ., 8 

BL~fLP IS 
I:!LVifLJ.I 8(. 
bl~t-LP Rl 
tll v.FLP E2 
bl ki-LP tj,j 

oLv.;fLP 84 
I:SLM!f-LP &~ 

8lwHt> 8t 
t:L~FLP 87 
BLwFlr' Bb 
Bl h fl P 8<.i 
t3L W FU' 9C 
blllllflt-' 'il 
BLwfLP 92 
til.W flP S3 
tkwFLP 94 
dL wfLP 95 
Bl..,.FLP 9o 
BlwfLP 91 
BU.Fli> 98 
BLWFLP <;)<;) 

6LWfLj) lOG 
BLkflP lCl 
I:SlwHP 102 
BLIVFt.P 103 
til Wfl P 104 
6UIIfLP 105 
bLWflP lOt. 
BLWfLr' 107 
BLWFLP 108 
l:!tWHP l(,S 
BLwFLr> 1H .. 
bLWH.P 111 
ilLWflP 112 
BUwfLP 11.3 
olWFlP ll·!t 
BUvFlP ll~ 



TS = TTl* PR71ll**(ll.-GAM~l/G~~AJ 
ALPHA=DELTA-ATANCSLOPE) 

cs. 
VA=CZ*AMACH 
IFCOL7.GT.S.IGO TO 10 
VXVJ=1.0 
GC TO 30 

10 lflOL7.GT.7.4lGO TO 2C 
VXVJ=T~LUliOL7,XDN,VXVC,2,6) 
GO TO 30 

20 WXVJ=6.76S*DL7*.1 
30 C.GNTINUE 

VX=VXVJ*VJ 
Vf=SQRT(VX**2~(l.O-VXVJl**2*~A**2~2.*VX*VA*(l.-VXVJl*CCS{ALPhAll 

Co. CALCULATE OVERALL SCUND PRESSL~E lEVEL CS 
Cll ** NORMALIZED UVERALL SPl AS A FL~'TIC~ Cf VF AT PSI=80, AlANG7=0 

AVF=ALOG 10 { VF) 

c 

VfNI=TBLUl(AVF,VFA,FN3tlw9) 
fSZ=TBLU1lVJ,PVJ3,PT3,l,S) 
SPLI=VfNI~l5.*ALOGlC(TS/TSZI+10.*ALCGlOC~HO~**l*AN7l 

* +lC.*ALUG10((.0526+lSIN(fANG7*PFDl**2))/l.052o) 
UC 40CC l=l,NOtiS 
CALL LINCCRISPZ(l,l),C,x,x,x,x,~,x,x,x,x,PSI(1,1ltNCF,BCF, 

* x,x,x,x,x,x,x,ICOR7,1BC1,l,llYfE),O,X) 
DG lOCC J:J.tl1 

Cfl) ** CO~KECTION OVERALL SPLAT GI~E~ PSI A~C AlANG7=0 
c 

V\IJ:oALGGlO(VJI 
SPLll=Tblu3lPSI{J,Il,FANG7rVVJ,FTH4,fLArfVJ4,fN4tltltlt 

* 14,3,3tl4,3,3) 
c 
~III) ** CORRECTION TO U~ERALL SPL FCR CHA~GE IN AlA~G7 
c 

c 

AZANG7=90.-tiETAlJ,l) 
SPL(((:oT8LU3(PSl{J,l),fA~G7t~Z~N(7,FTH~tfLA,AZ~tfN5,lrltlr 

* 19t3t~tlS,3,2) 
CIVJ CORRECTICN TO O~E~All SPL FC~ CHA~GES I~ RELATIVE LOCATIONS 

· C UF NOZZLE A~D wi~G 
HL=OL7*HD7 
SPLP=HL/(RL*HR/DR**21 

ETAS= TtlLU1(FANG7,Fl7,F~7,l,SJ 

CPSZ~PSIIJ,ll-ALPHA*OPR 
SPll\I;TOLL2lCPSZ,SPLP,FTHorflul~~,f~o,l,1,lutLtl0,2) 

Sf'L I II= SPL I \I*E fA S 
CVl CHANGES IN SCUND l~TENSil~ ClE TC FLIGhT EFFECTS 

ONEM:l.-AMACH*COS(META(J)) 
Sf'l\1=-JO.*ALOGlC(C~EM) 

C OVERALL SPl 
OASPL=SPLI+SPLll-SPllii+SPll\/+S~lv-3. 

XENG=NE:NG 
E~S = ESHLDGlFSIOlJ,IlrB~TAlJ,l),XE~G) 

DO 8CO ~B~l,NCF 

TGAGRtNHl=~CFtN8l*ON7*0~EM/(vF•SCRT(l.+iSINC~PO*fAhG7l 

* **2l*.Sll 
TTEMP=TGAGRtNb) 

46 

BLWflP 11c 
BLWFLP 117 
blWFLP 118 
bl \olfLP ll <; 
BLWfLP 120 
8LWFLP 121 
BlWfli> 122 
BlWflP 123 
BLWf-LP lL4 
8LWFLP 1L5 
BLWFLP 12o 
BLWFLP 127 
BlwfLP 1L8 
dlW~fLP 12<; 
BL WFLP 130 
BL ifjfl P Ul 
Blwf:Li> 132 
blWfLP 133 
BLWFLP 134 
BlwFLP 135 
BLWFLP 13t 
8lWFLP 131 
BLINflP 138 
BLWFLP 139 
BL~flP 14C 
BlwFLP 141 
BLWFLI-' 142 
BLwFt.P 143 
bLWfLP 144 
BllooflP 14~ 

Bl~FU' l46 
BlwflP 14 7 
tjLwfL P 146 
BL~H.P l4S 
BLWfU' 15C 
SlwFlP 151 
blWfLP 152 
t3lwFLP 153 
t3lwFLt> 154 
tilWHP 15;., 
BLWFLP 15t> 
BlwfLP 157 
BLwH.P 158 
BLWfLP 15S 
BLWFLP l6C 
tiLwFLP lo 1 
blWFU' 16~ 
BlwFlP 163 
BLWfl P 164 
tH ... WfLP 165 
l:lL~Flt> 166 
BlWflP 1t. 7 
8Lwh ... P l6E 
BLwFLP 16CJ 
BUJFLP 170 
BLI-ofLP 171 
8LWHP 112 



TGAGR(N8):Tdl~1(ALOG1CITGAGR(~81),ST~8,F~8,1,24) 

lf(~CF.E~.8)TGAG~C~Sl~JGAG~(~Bl+ ~.8 
SPLTCNU,J)=OASPl+TGAGR(~BJ-E~S-SFl{~ftJl 
SSPlC~d,I,Jl=PwRSL~(SSPl(NbtltJJ,SFLTl~S,J)J 

800 CCNTlNUE 
lOOC CCNTit-.LJt 

IFIIPRTC7).Nt.7lGO TC 2200 
CALL r.UISUU~RTI7l ,I ,NKtlO,CHII\,ILfo.IT,SLCISXIIJ,PfRd,, 

1 SPLTC1,U,NC.f,ITYPU 
220C CONTlNUE 

DC 2 5 C 0 K= 1 , NC F 
DC 2~CO J=ltl7 

2500 SPLT(K,JI=S~LTtKrJl-TSPl(K,I,Jl 
lfliPRTf3).Nt.3)GO TU 3000 
CALL PNLSUtl(SPll(1,1),PSPL(lrlltiFOilril,EP~l(1,1J,SPL2, 

* TfPi\lllltll,NK,8CG,JCG,Fll<t I,I\OeS,IAR(I,l)l 
CALl NO IS 0 t I P R T l3 ) ,I t N I<, 12 , C H II\ , I L 1\ I l, S l C 1 S X ( U , 

1 PFk(Q,SPLT(1,ll ,NCF,ITYPE) 
300C CCNTINUE 
4000 CCNTI~UE 

I{EfUr<N 
tND 

47 

tlLWFLP 17;; 
i3LI'IHP 174 
I:Sl wfLP 17~ 
t\LWflP i76 
illwfl P 177 
blwFlP 1H: 
BLWFl P uc, 
tiltiflii lou 
eu~oFLP 181 
bl.~f-LP 18-': 
tiL,JflP 183 
tJLwH.t> ld'-t 
t3L .... FLP 18 ~ 
Blwflfl db 
BtWFlP lu7 
BL..,flP ld8 
t'LWFLP l iJ (;,I 

b l\o, f-L r' 1% 
blioit'lP l <j l 
LllVJFLil 1::12 
bL ,;I:.Lp 11-J.j 
tH .. v·d-l P 1 <j 4 



~ ·--~---~- -----~----------- ·--------

SUBROUTINE BLZSAwCRTS,F6PF,DIA~t)Sf,A~GltS,ILEVtL,ICCP, 
* BSCRlrBSCR3,BSA~AY) 

C AUT~UR D. F. ~tlO~U~ 

c 
C METHOD 
c 
c 
c 
c 
C PURPOSE 
c 
c 
C INPUTS 
c 
c 
c 
c 
c 
c 
c 

·c 
c 
c 
c 
c 
c 
c 
C OUTPUTS 
c 
c 
c 
c 
c 
c 
C MODIFICATIONS 
c 
c 
C REHKENCES 
c 
c 
c 
c 
c 

THE BUZlSAk NClSE IS PREDICTED BY THE USE OF CURVES 
AS PER THE REFERE~CE GIVE~. 
THESE CLR~ES ARE I~TE~PCLATED CR EXT~A~OLATED AS 
NEEDED JNCROER TO PREDICT TrE ~CJSE AT 150 fT RAOIUS 

TO PREDICT THE BLZlSAw NUISE CC~PG~ENT FGR EACH 
STAGE Of THE I~LET FAN. 

IUS 
FBPF 
DIAM 
XSF 
ANGLES 
I lEVEL 

lOOP 

B SC.R 1 
BSCR3 

RELAli~E FAN TIP SPEEC IN FT/SEC. 
FvNOA~ENTAl tLADE PASSING FRE~UENCY hERTZ 
FAN INLET ClAMtTER I~ fEET 
SCALE FACTCR fG~ THE CCPPLAR SHIFT 
DIRECTI~ITY ANGLES FCR NOISE P~EOICTION 
SWITCH f(R THE OCPPLAR SHifT LEVEL 
CORRECll(~ lf NC~ ZE~C 
SWITCH fCR THE OCPPLAR SHIFT FREQUENCY 
CCRRtCTICN If IT SET NCN ZERC 
CUR~E - fLlZSAk - tASIC DATA 
CURVE - etilSAk- OIHECTI~ITV ANGLE 

INPUT VIA LABLEC CC~~C~ - GFRE' 
BANOLM 1/3 CC.TA~E· BA~O li~ITS 

BSARAV TABlE Cf SLllSA~ NOISE CGMPC~tNT 
THIS NCISE IS ADCEC TL ANY ~CISE WHICH 
MAY AL~EAC~ SE I~ dSARAY. lrE~EfORE If 
CNLY lHE BLllSA~ NOISE IS DESIRED TrlS 
ARHAY ~LST bt SET TC lERC BEFC~ CALLING 
THIS SLB~CLTI~E. 

FRUM TEE2C5 INTL TEE215 - THIS wAS TAKEN FRCM 
TEt215 AND CHA~GES ~ADE FOR THE NA~A-AMES CONTRACT 

COORD SHeET AMEP-~-3c7 3/17/72 O. MtLOKUM TtE205A 
ANS-RES-F-327 ~/30/72 D. SCHRANK 
K. J. SAXB~, ~ASA-A~ES FCCTPRI~T CONTRACT 

NAS2-6~69 fA~ ~CISc MGLULt, UN-~UMBEHED 

CCCtW INA TI Ct-. SHEET, CATED 19 JANUARY 19 73. 

C FUNCTION SUBPRG~ ALGG10 1BLL1 PkRSUM 
c 
c 

c 

c 

COMMON /GFREQ/ C.fREQC24J rbANCl~l25) 

DIMENSION t3SARAYC24rll rBSCRl(l) ,eSCI<3tU 
lJIMENSION ANGt.I:S(ll,XSF(ll 
CATA t~FRE:Q/24/ 

' CALCULATE THE lNGINE Sill: CCRPECllCN 
c 

tlS=20.0*ALOGlO(OIA~) 

c 
C CALCLLATE THE BASIC NCIS~ fCR THE €LZlSA~ NOISE 

48 

l:lUL SA~ 
bUZSA ... 
bUl SAn 
tiul SA• 
ouZSA~ 

8uZSAI\ 
t:IULSAW 
tH.IZSAr. 
tH.~ZSA" 
Bl.JL~Aw 
t:ll1l SA .. 
b1.JZSA101 
tlUZSAIII 
1:\UlSAw 
BuZSAII 
BUlSAWI 
8UlSA~ 

t3UZSAI\ 
BUlSA¥1 
BUlSAIII 
t:IUZSAw 
BLZSAWI 
bUlSAI\ 
BUlSAI\ 
t:IUZSA~o~ 

BUZSAI\ 
bUZSA\ol 
8LZSA111 
tlUl SAw 
BulSA1111 
BUZSAIII 
6UZSAI\ 
bulSA~~o. 

BUZSAw 
BLZ SA 111 

8UZSA .. 
BUlSAI\ 
bUZ SAl\ 
tilJZSAIII 
BUZ SArli 
BUZSAIIi 
BulSAI\ 
oUZ SA~ 
BUlSAw 
BUZSA~ 

BUlSAw 
BUlSA~ 
BUZ SA 111 

bUl SAw 
t:IUZSAwo. 
bUZSA~r~ 

8UZ SAlol 
bUlSAw 
l:lUZSAn 
tluiSA• 
dUZSA\ol 
BUiSAw 

~ 

3 
4 
s 
6 
7 
€ 
<; 

1G 
ll 
12 
13 
14 
15 
lc 
17 
18 
lS 
2C 
2 i 
2~ 
23 
24 
2S 
2t.. 
21 
2S 
2S 
3C 
31 
J2 
33 
34 
35 
36 
31 
JB 
3S 
40 
41 
42 
43 
44 
45 
4t. 
47 
48 
49 
so 
51 
52 
53 
54 
55 
56 
57 
!.>8 



c 
I X= t: 
NLM=BSCR U IX-ll 
IY=NLM+ I X 
8S2..,. t1 S+TBLU 1( H T S, i:l SCIU t I X) ,8 SC S<l ( H l .1 •"LM) 
IX=NUM*Z+IX+l 
NtM=t3SCRU IJ<-l) 
I Y=NUI-1+ I X 
BS4= RS+fBLUltKTS,~SCRliiXltBSCRlCIY)e1tNU~j 
IX=NUM*2+IX+l 
Nl.M=t:lSCKll JX-1} 
IY=NLM+()C 
uSB= 8S+TBLUllKTS,8SCR1{lXJ,BSC~lliY),l,NU~J 

c 
C IC~NTIFY THE BA~OS hiTH DISCRETE lCNES 
c 

DC 100 t<.=ltl7 
IF(ANGLEStK1.LT.O.O-.C1) GO Tl lCC 
IF(ANGLES(K).GT.lCC.C+.ClJ GC TC 100 
SF=O.C 
If( ILEVEL.Nc .Ol SF=-4C. GOALCG10 ()SF (I<)) 

FRF\,/=t'oPf 
If( IGCP.NE.OJ fRf:Q=FRH/XSF(K) 

65 AN;lO.O•ALUG10(f~EW/lC000.)+2•· 
c 
C CALCULATE THE BASIC SPECJRL~ 

c 

c 

c 

DO 2CC J = 1rNFREQ 
A=J 
At:MND2-=A-AN+3.0 
AbAN04=A-AN+6.0 
A8ANLJ8=A·-A.'.J+<i. 0 
0 f l T A 1 = A tiS t ABA,.., 0 2 ) "· ~1. 
UtLTA2 = AdS{A8A~D4) * 5. 
DfLTA3=-5.0*AoAND8 
If( ABANL;8.GT .<l.O I DEL JA3=3.C*ABAH8 
SPLTGT=BS2+Sf-UfLTAl 
SPLTMP=BS4+SF-OtLTA2 
SPLTGT=P~kSUM(~PLTCT,5PLTMPJ 
SPLTMP=8S8+Sf-DtllA3 
SPLTOT=P~RSUMI~PLTLT,SPLT~P) 

IX=2 
NLM=BSCR3( IX-I) 
IY=NUM+IX 

C GENERATE THE TABLE OF BLZZSA~ ~CISf: 

c 
B~OATA=SPLTOT+TBLU1tANGLESCK),~SCP3(1XJ,cStR311Y),l,~U~) 

dSARAY(J,K)=PhRSUM(BSARAYtJ,~),BSCATA) 
20G CC~TINLJE 
lOC CONTINUE 

HTURN 
tl\0 
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BUlSAiot 
BUZSAiol 
th.Z SA~ 
~uz SAw 
8l.ZSA~ 

8UlSAn 
8LlSAw 
BIJlSAiol 
BULSA~ 

81.·l SAr. 
tjUZSAn 
tH.Il SA 111 

bUlSAw 
euz SAw 
Bl.ZSAj., 
t!UZSAII'I 
t1ulSA~t4 
oUZSAw 
BlJZSAw 
bUlSAw 
tLJZSAw 
i"uZSA"~ 
dUlSAh 
8ul5An 
FUZSAw 
t;LLSAr. 
tWlSAIII 
buLSAv. 
blJLSAIII 
t:iUZSAI.-. 
uULSAw 
BLJZSAr. 
tllJZSAW 
BvlSA~ 

BUZSA111 
olJLSA~ 

t:H.Jl SA~ 
t3UlSAw 
BUZSA"' 
oUlSAII'I 
BUlSA~ 
t3Li/SA;~, 

tlUlSAft 
bi.JZ SA WI 

BuZSA111 
t1UlSA111 
HUZSAw 
oLlSAI't 
6LlSAW 
BLlSAw-. 
blJl SA"' 
cUI. SAl\ 
t!iJZSAIII 
i:!Ul SA"" 

5S 
tG 
01 
62 
63 
u4 
c5 
t;i; 

ol 
(.;8 
c,c, 
7C 
71 
n. 
73 
H 
75 
7t 
71 
7t; 

7S 
8(; 
81 
82 
tl3 
h4 

1:!6 
1:!7 
i38 
f3S 
<,(,; 

<Jl 
92 
93 
<74 
95 
96 
97 
S8 
99 

LOO 
101 
102 
lOJ 
l04t 
1C5 
106 
lG 1 
lL.b 
lOS 
llC 
111 
L.~ 



--------------~-----------

CCMPLEX FLNCTION Cfi(X) 
c 
C PURPOSE-
C. COMPUTES THE COMPlEX FRESNEL I~TEGRAL CF THE FORM-
e 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c. 
c 
c 
c 
c 
c 
c 

SQR T ( l *P l ) * F (X) = INTEG~AL( EXP(l * l**2J * Dl J 
LIMITS (), +l~F.I 

GVER THE 

INPUT
X ANY REAL VARIABLE CPCSITI~Et ZERC, CR ~EGATIVEJ 

OLTP\jf
F ... COMPLEX RESULT FCR FL~CTIC~ I~ T~~ FCRM (A + l*BJ WHERE 

(A, ul ARE REAL ~UMBERS. 

AUT HOI(- O.G. DUNN ( 5 SEP. l'H4) 

R f FERENCE-
1) IBM CORP., /SCIENTIFIC SLBRCLli~E PAC~AGE/, ldM APPLICATION 

PROGRAM H2D-0166-5t 1S68, P.371 
2) BOERSMA, /COMPUTATION GF FRES~El l~TEGRAllt MATHEMATICAL TABLES 

ANU OTHER AIDS TO CO~PUTATIC~, ~Cl.l4, ~0.72, lq60t P.380 
31 M. ABRAMOwiTZ A~D I.A. SEGA~, /HA~OBCC~ Cf MATHEMATICAL 

FUNCTIONS/, DOVER PUBLICATIO~Stl~C., ~EW YGRK, ,TH EDIT.,lqos 

CCMMENTS-
11 ARGUMENT (Xl REMAINS L~CHA~GEC 
2l NO CTHER SLBPROGRAMS REQLIRED C\ER 
3) ABSOL\jTE ERROR IS lESS THA~ 1.2E-7 

STA~OARC FORTRAN IV llBkARY. 

c ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DATA P5, F4 /0.5, 4.0/ 
Cfl = (0.5, O.C) 
l = X*X 
If (Zl 5C, 50, lC 

lC If !Z- F4l 20, 20, 3C 
2C C = AbS(X) 

s = l * c 
l = 16. - l*l 
C = C * (((({(5.1C0785E-ll * l + 5.244297E-9J * l + 5.45ll82E-71 

1* l + 3.273308E-5l * l + l.C2C418E-JJ * l + 1.102544E-21 * L + 
2 1. 8 4 0 '7 tl 2 E- 1 ) 

S = S * l(({(o.tl77681E-10 * Z + 5.883158E-8) * l + 5.051141E-6) 
1* l + 2.44i8l6E-4l * l + 6.121320E-3J * l + 8.026490E-2) 

GC TO 4C 
3C 0 = COS(l) 

S = SINUJ 
l = F4 I l 
A = (((((({8.768258E-4 * l- 4.169289E-31 * l + 7.97Qq43E-3J * 

lZ- 6.7'728C1E-J) * l- 3.095341E-4J * l + 5.972l51E-3J * l-
2 l.60c428E-5t * l - 2.4~3322E-2l * l - 4.444091~-9 

B = (((((l-6.633q26E-4 * l + 3.4Cl4U9E-~J * l- 7.27loqQE-Jj * 
1Z + 7.428246E-3) * l - 4.027145E-4) * l - 9.3149l0E-31 * l -
2 l.2C79'78E-ol * l + l.q94711E-l 

l = S'-lRTIZJ 
C = PS + l * (0 * A + S * B) 
S P5 + l * lS * A- D * el 

40 C = SIGN!C, X) 
S = SIGNtS, X) 
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CFI 2 
CFI 3 
CFI 4 
CFI 5 
CFI 6 
Cfl 7 
Cfl 8 
Cfl <;; 
Cfl 10 
CFI ll 
CFI 12 
CFI 13 
CFI 14 
Cfl 15 
CFI 16 
CFI 17 
Cfl 18 
CFI 19 
Cfl 20 
CFI 21 
Cfl .22 
Cfl 23 
Cfl 24 
CFI 25 
Cfl 26 
LFI 27 
CFI 28 
CFI 2S 
Cfl 30 
Cfl 31 
Cfl 32 
CFI 33 
CFI 34 
CFI 35 
Cfl 36 
Cfl 37 
Cfl 36 
Cfl 39 
CFI 4C 
CFI 41 
Cfl 42 
CFI 43 
Cf.l 44 
CFI 45 
Cfl 46 
Cfl 47 
Cfl 48 
CFI 49 
Cfl 5C 
Cfl !)1 
Cfl 52 
CFI 53 
CFI 54 
Cfl 55 
Cfl 5t. 
Cfl 57 
CFI 58 



Cf-1 
5C ~El'URN 

Eti!U 

CMPLXlP5- P5 • tC + Sl, F~ * (C- S)~ 
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Cfl 
<.FI 
C.fl 

!::9 
60 
cl 



SLBROUTINE CMAXISlXtYtiBCO,hCHAR,A~lE~,A~GLE,FIRST,CELTV) 
c 
C AUTHOR 
c 

K.O. JCHf>t~CN 

C PURPOSE 
c 

PLOT AXIS BEGINNI~G AT,XP,~PJIN ANGLE THETA 
UIRECTION 

c 
c 
c 

TIC MARKS ARE AT CE~TIMETEK INCREMENTS 
AXIS IS LABELED AT E~tRYCTHER TIC MARK 

C INPUTS 
c 

X = BEGINNING X CCCRCINATE I~ CM 
Y = tlEGI~~lNG Y CCCR~I~ATE IN CM 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
C 36C 

IBCO = THE TITLE ~HICH IS PLACED AT THE FAR ENU OF 
THE AXIS 

NCHAR= THE ~U~BER CF CHARACTERS IN THE TITLE IBCD 
If NCHAR 0 THE TITLE APPEARS CN POSITl~E Sl 
Gf AXIS 
If NCHAR IC THE TITLE APPEARS C~ NEGATIVE 
SIDE Gf UIS 

AXLEN=AXIS LE~GTH I~ C~ 
FIRSJ = VAlUE Cf AXIS AT(XP,YPj 
DELTV = INCREME~T vALUE(U~lTS/CM) 
ANGLE = ANGLt, I~ PCSlTIVE CR ~EGATIVE UEGRESS AT 

wHICH T~E ~~IS IS DRAw~ (+X=O.+Y=90.j 

~ DIMeNSION ldCLHllrPLABLl2) 
Ol~ENSlON IBCO(l),PlAtll(l) 
INTEGER CMOV 

C UATA PLABL(l)/4H * /, PLABlt2)/4hlO** I 
DATA PLA~L/8H * lC** I 
CATA CMPIN /~.54001/ 
DATA RADIAN/ 57.29577/ 

c 
C CONVERT ANGLE TO KAOIANS 
c 

c 
c 

T~ETA=ANGLE/RADIAN 

C CCNVERT SCALE TO UNITS/INCH 
DElCM=UELTV$CMPIN 

c 
C MCVE TO START Of AXIS 

XP=X/CMPIN 
YP=Y/CMPII\i 
CALL PLGT(XP,YP,3, 
LINC=AXlEN 
CCST~=COSfTHETA) 
SINTH=SIN(THtTA) 
CMCSTH=COSTH/CMPIN 
CMSNTH=SINTH/CMPIN 
XTIC=.07*SINTH 
YTIC=.G7*CLJ::,TH 
CALL PLCJIXP+X1IC,¥P+YTIC,2) 
CALL PLOIIX~-XTIC,YP-,TIC,2) 
CALL PLOT (XP,YP,l) 
[JL 2 5 I= l, ll NC 
XP=XP+CMCSTH 
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CMAXIS L 
CMAXIS 3 
CMAX1S 4 
CMAXIS 5 
CMAXIS 6 
CMAXIS 1 
CMAXIS 8 
CMAXIS s 
CMAXIS lG 
CMAXIS ll 
CMAXIS 12 
CMAXlS 13 
CMAXlS 14 
CMAXlS l.5 
CMAXIS lt. 
CMAXIS l7 
CMAXIS 18 
CMAXIS 19 
CMAXlS 20 
CMAXIS 21 
CMAXIS 22 
CMAXIS 23 
CMAXlS 2't 
CMAXIS 2~ 

CMAXIS lb 
CMAXIS 2.1 
CMAXI::, 28 
CMAXIS 2S 
CMAX1S 30 
CMAXIS 31 
CMAXIS 32 
CMAXIS 33 
CMAXIS ~4 

CMAXiS 3~ 
Ct-lAXIS J6 
CMAXIS 37 
CMAXIS 38 
CMAXtS 39 
CMAXIS 4u 
CMAXIS 41 
CMAXIS 42 
CMAXIS 43 
CMAXIS 44 
CMAXIS 45 
CMAX l S 46 
CMAXIS 47 
CMAXIS 48 
CMAXIS 49 
CMAXlS 5U 
CMAXl S 51 
(.MAXIS 52 
CMAXIS 53 
CMAXIS 54 
CMAXIS 55 
CMAXIS St 
CMAXIS 57 
CMAX IS !:18 



YP=YP+CMSNTH 
CAll PlGT(~P,YP,2) 
CAll PlCT(XP+XTIC,YP+YTIC,2) 
CALl PLOT(XP-XTIC,YP-YTICt2) 
CAll PLOTCXP,YP ,2) 

25 CCNTINLE 
C FIND POWFR DIVISOR NECESSARY FCR F )X.X LABEL FCR~AT 

AMAX=DELTV*AXLEN+FIRST 
IP=MCHAR(AMAXJ-2 
INCHR=IABS(~CHAR) 

R INCH = INCHR 
NAOD=C 
lf(IP.EQ.OJGU TO 26 
NAOO=lO 

28 NTChAK=INCHR+NADD 

c 

TNCHAH = NTCHA~ 

ISCHAR=ISIGN{l,NCHAR) 
~ICriAR = ISCHAR 
XPL = XP - .13 * J~CHAR * CCST~ 
YPL = YP - .13 * TNCHAR * SI~T~ 
X?L = XPl- .42 * SICHAR * SI~T~ 
YPL YPl + .42 * SICHAR * CCSlt 
CALL SYMBOL(XPL,YPL,.14,IbCDtA~GLEti~CHNJ 
lf(NAOD.EQ.OlGO 10 2~ 
XPL XPL + .13 * RINCH * CCSTH· 
YPL YPl + .13 * Ri~CH * SI~Th · 
CAll SYMOOL(XPL,YPl,.l4rPLABlrA~flE,8) 
XPL=XPl+l.04*COSTH 
YPL=YPl+l.04*SI~fH 
FPN=IP 
CALL NGM8ERlXPl,YPL,.l4,FP~,A~GlE,-lJ 

C LABEL VALUES EVERYOTHER CM TIC 'A~~ 

c 
29 

30 

XMAX=C. 
TWODL T=OELTV*2• 
XMAX =XMAX+TwOOl T 
lf(XMAX.LT.AMAX) GO TC 3C 
AMAX=XMAX-TwGuLT 
XMAX=(AMAX-FIRSl}/OELCM 
XP=XICMP IN 
YP=V/CMPIN 
XP=XP+XMAX*COSTH 
YP=YP+XMAX*SINTH 
XP = XP - 3. * XTIC * SICHAR 
Y~ = YP + 3. * YTIC * SICnAR 
PCWK=lO.**IP 

35 FPN=AMAX/PO~R 

FP=At3S{FPNJ 
NCtC= 1 
If fFP .NE. 0.) GO JC 40 
CMOV=1 
GG TO 42 

40 CMOV=MCHAH(FP} 
If (CMOV .GT. 0) GC TC 42 
CMOV=2 
Nct:C =3 
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CMAXIS 
CMAX!S 
CMAXlS 
(.MAXIS 
CMAXIS 
CMAX IS 
CMAXIS 
CMAXIS 
CMAXIS 
CMAXIS 
CMAXIS 
CMAXIS 
CMAXIS 
CMAXIS 
CMAXIS 
CMAXIS 
CMAXIS 
CMAXIS 
Ct1AX l S 
CMAXIS 
CMAXIS 
\:.MAXIS 
U1AX l S 
CMAXIS 
Ct~AX l S 
CMAXIS 
CMAXIS 
(.MAXIS 
C.MAXIS 
C~AXIS 
(.MAXIS 
CMAXlS 
(.MAXIS 
CMAXIS 
(MAXi!) 
CMAXIS 
CMAXIS 
CMAXIS 
(.MAXIS 
CMAXiS 
CMAXIS 
CMAXlS 
CMAXlS 
CMAXIS 
CMAXIS 
(.MAXIS 
CMAXIS 
CMAXIS 
CMAXIS 
CMAXIS 
CMAXIS 
CMAXIS 
CMAXIS 
CMAXl:S 
(MAXIS 
CMAXIS 

. CMAXIS 

59 
oC 
o1 
62 
(;3 
b4 
6!:1 
00 
67 
oB 
69 
1C 
71 
72 
73 
74 
75 
76 
17 
78 
/9 
OL 
til 
82 
83 
64 
85 
St. 
87 
81:l 
89 
90 
91 
92 
93 
94 
95 
96 
97 
'.iS 
c;c; 

lOC 
101 
102 
10.3 
1()4 
105 
106 
107 
108 
10<:1 
110 
111 
11~ 

113 
114 
ll5 



42 lf(fPN.LT.O.) tHOV=CHOV+l tMAXIS 116 
XPN = XP - .01 * tGSTH * FLOATCCJI!OV) CHAXIS 117 
YPN = yp - .07 * SINTH * FlCATCC"OVl CMAXIS 118 
CALL NUMBER(XPN,YPN,.07,FPN,A~GLEt~OfC) CMAXIS 119 
AMAX=AMAX-2.*DELTV CMAXIS 120 
XP=XP-2.*CMCSTH tMAXIS 121 
YP=VP-2.*CMSNTH CMAXIS 1.<!2 
lf(AMAX.GE.FIRST) GO TO 35 CMAXlS 123 
RETURN CMAXIS 124 
END CMAXlS 12~ 
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SlBROLTINE CONVR,IE~TRY,~ell 
c 
C I~PUT DATA ~LOCKS fOR ~CISE CC~PC~E~IS 
C ITYPE UEFINES THE TYPE CF ~CISE CC~PCNENT 
C ITYPE=l PRIMARY JEJ 
C =2 PRIMARY AND SECCNOARY JET 

COMMON/JETDAl/NJETl,MCODEl,APlekFl,VPl,AS2,~S2,VS2,P~l,PAl, 

1 TTlrVAleUiA~JlrANGJTlriCC~l 
DIMENSION JETO(l2J 
EQUIVALENCE (JETD(l),APl) 

C ~3 CORE ANU TURBINE 
COMMON/COREIN/T13rPPlrCMF3rE~3,0ELT3,JB3t 

* ICOR3rLIN3,NTF3rlMA3,LGM3,~kl3,1CP3,ILA~J,Tf3(10)r 
* PCTA3ClOJ,PLA3(10),ELCH3,lC~3,PlM3(lOJ,TLJ(lOJ,C~J,F~3 

c 
CCMMON/TUR~IN/BN3eSS3,VlR3rCLS3,Cl3tTu3,F~F3,CS3riC3,1SW3 

C =4 COMPRESSO~ A~D INLET FA~ 

C =5 EXfT FAN 
COMMUN/FANOA1/NSTG45rNLET4S,~Afl45rlCP45tNB45{3),fPR45(3J, 

1 DIAM4(3JrRSS45(3J,AREA5(3J,R~l45,RTS4,CfPR45,Dtlf4~, 
* NI5,BPR5,1COR4rl1~4,~Tf4rl~A4rlGM4,~Wl4tiCP4,IlAY4,Tf4(10J, 
* PCTA4(lQ),PLA4{1C),ElGH4,ECh4,~lM4ilU~,Tl4(10),CF4,F~·• 
* ICOR5rliN5,hTf5,IMA5,lGM5,~~L5,[C~5,1LAV5,Tfj(lOl, 

* PCTA5{lOlePLA5tlOl,ELCH5,ECH5,~1-5(10),Tl5llO),CF~,fMj 
C =~ AUGMtNlER-wlNG JET 

CUMMUN/SWITCH/NTYPE,ITVPE,~E~GriCCPriPRT(7J,ICN(13Jr~LGPT 

CCHMON/ALGwNG/GAMA6,TT6,XNPR6,0ElT6,ALo,Cto, 
* ICORbrliN6,NTF6,IMA6,LGMo,~~lt,lCP6,llAYb,Tf6(10), 
* PCTAbllO),PLA6(10),tLLH6,tCHt,Plft6llO),Tl6(10) ,Cfo,fM6 

C =7 HLCftN-flAP JET 
CCMMON/tiLOwl~/PR1,JT7,AN1tD~7,fA~G7,CElT7,0l7rH07,lCCR7 

C =8 LIFT FAN 
COMMON/LFTFAN/NBS,FPR6,0IA~S,RSSS,A~EA6,~~18,RTS8,CRfPR8rDEllA8, 

* ICORS,LINJ 1 NTf8,IMA8,LGM8,~~L6,1CP8,1lAY8,Tfd(lOJ,PCTA8(10lr * PL A8 ( lC), t::LtJH8 rEDH8 ,RH8 (1 C), T Ul ( lC) ,Cf8, f#JS 
C =~ EJECTOR-S~PRESSCR 

COMMON /fJtCTO/ IEJ~eNuM9,AREAS,ARq,lJ9,EX~~9,~MA~H9,CV9,PS9t 
* PAg,PTSS,EMACH9,PCV9tDELT~, 
* ICOR9,LIN9,NTFS,IMA9,LGM9,~hl9,ICP9,ILAV9,JF9(10),PCTA9(10l, 

* p l A 9 ( l 0 ) ' [ l UH 9 ' E:f.JH 9 • R l \, s (1 (. I ' ll c; (llj J ' ' f 9 I f ,.9 
C =9 LIFT-~AN 

C =10 PkOPELL~R 

CGMMCN/P~OPIN/Tl0,~10,~PMlO,OlG,OSLblO,ASUB10,BlO,OELTlO, 

*!COl{ lC 
C =11 hELICOPTER A~O T!LT ~CTCR 

COMMON/COPTER/Tll,Ql1,RP~llt8llrLTlltABlltCtll,RNllt 

1 SlllrCcE1lrOELTll,Xl~Cllr>~l1,~RT~llrllFllt 

*IRRllr ICORU 
c 
C =12 MEASURED OATA INPLTS 

COMMGN/MEASI~/NtPl2,NPSll2r~BTA12tC~lf12rEPI215),PSilll17), 

* BUA12(5Jr 
*ICOR12 

c 
C IBM3tC 
C ThiS ROLTINE HANDLES li~KAGE Tl I~PUT MCCUlcS FLILHT-PATH 
C OBSERVER GEOMETRY MUOLLE VAPICUS ~CISE ESfl~ATICN MCOULtS 
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CCNVR 2 
CGNVK 3 
CLNVR 4 
CONVR ~ 

CONVK t 
CONVR 7 
CON \II{ 8 
CCNVI<. 9 
CONVR 10 
CONVR 11 
CGNVi\ 1£ 
CONVR l3 
CCI'4Vti. l4 
CG~\Ik lS 
CONVK 16 
c .... r..vR 17 
CCNVK lt 
c:_,NVK 117 
ClJNVK £C 
CGNVK 21 
CuNVk 2L 
CGNVk 23 
(.ONVt<. £4 
C..uNVK 25 
CONVK 2(; 
CCNVK 27 
COI\iVt<. 28 
CCNVI'( 2'' 
CUNVK 30 
CGNVr< _j1 
COt\ Vt~ 32 
CONVK 33 
CONV" 34 
f.ONVR .35 
CLtliVI-< 3t 
CC.NVt<. 37 
CO~VK jlJ 
CGNVi< 3S 
Cl.JIWR 4G 
(.01\ Vi\ 41 
C{;NVt-: 42 
CONVR 43 
CGNVK 44 
CuNVk 4:.> 
CONVK 4¢ 
CONVK 41 
!:UNVk 48 
CONVt< 49 
CONVR 50 
C.GNVR 51 
CON VI<. 52 
CCNVk 53 
CON Vi< 54 
CGNVt<. 55 
CLNVk 56 
CON Vi\ 51 
CONVti. 58 



C EXTRAPOLATION MODULE HU~AN ~ESPC~SE ME~SURE~E~T MODULE 
C INTERGER XTRANSf 
c 
C CCNSTANTS USED IN INTERNAL CALCUL~TIC~S 
c 

COMMON /GCONST/ IN,IO,IT1,IT2,FO,fltf2ef3,f4,F5,F6,F7,F8,F9,Fl0, 
* IOell,I2,13tl4e15tl6,17el8tl9tll0tPltP33tP5,POOl, 
* EPS,UNDEFeBL,ICD,CPR,RPO,ETACl7),MltfMlr117rAtPI 

c 
C VARIABLE SET CAlCULATED IN THe F~CG~A~ P~CCESSING 

c 

c 

COMMON /GCOHON/ NCF,NK,BCFC24J,TSPL(24rlOrl7JtSPLTC24tl7Jt 
•Buf(2~J,RETAll7J,SPL2C17J,TGAGRC24JrDCPSf{l7) 

C FREQUENCY SANDS USED BY PRCG~A~ 

c 

c 
C GENERAL INPUT PARAMETERS 
c 

c 

COMMON /GPRAM/ALTP,AlJR,SLOPE,A~ACH,~GBS,SLOISTClO),~TENG,lUNIT 
* ,ISPTRM,lATMOS,IAIReLAIRAB(24J,NTEMP,TtMP(50),TALTI50J 
* .,NPRES,PkESI50J,PALl(50),~hU~IO,RALT(50J,RHUMl0(50JeCTEMP 
* ,CPRES,CRHUMC,IEGAtlGOR,OTE~F,OPRES,OHu~ID,XKN,NO,FlOl50J, 
* lNRI50) 1 ZNI(50),LINECT,MAXLI~,lFAGE,dCG,TCG,fLR,AALT,EPF 

C AIRCRAFT-OBSERvER GEO~ETRY GlTPLTS 
c 

c 

CGMMON /GEOML/ APY(l0,17),APlllO,l71,PO(lC,l7J,OPNOtlO,l7J, 
* 81110,17),d2(1C,l7J,TUSI17,10J,TPC(l7tlOJ,I~R(10t17J 
*•APP,TP,RHP,APOtTC,RHCrCA,CltlSP(l7tlOJ,(CV 

C CONVERSION CONSTANTS 
c 

c 
c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

CCMMON/GCON~C/C{2,10),SLDISXflOJ 

COMMO~/CKSPLS/UUBI17J,PSCR(17),CPBC408~,~PSCR 
CCMMON/ICPATH/NCAS,NCOF,~TYP,lC,~R~tiARR~Y(2J 

CGMMON/HEAO/HINI20ltHO~li20),Cnl~C20J 

Clltll FEET PER fiE JH 

Cll,2) lBF PER H~TC~ 

C(1,3J LBS PER KG 

HP. PER KlLOdiTT 
LBS, PER S,. I~ PER AT~CSPHERE 

RANKl~ PER KEvl~ [EGREE 

REAl JETO 
LM2 = l - 2 
If ILM2J 1000, lCCC, 2 

1000 CCNT lNUE 
GO TOilt2t3t4t5t6~7,8,9,10tlltl2tl3tl4tl5tl6tl7,18,19r20),1ENTRY 
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CONVR 59 
CGNVI{ 60 
CGNVR 61 
CONVK 62 
CONVR 63 
CON\Ir\ c4 
COt-<~R 65 
CONVR 6t 
CONVK 67 
CONVK oB 
CJNVR 69 
CONVK 7C 
CGNVR 7l 
CONVR n 
CGNVR 7.3 
CCNVk 74 
CONVK 75 
CGNVR 7t. 
CON\IK 77 
CUNVK 78 
CONVR 79 
CONVR 8C 
CONVK 81 
CUNVK 82 
CONVK 83 
CUNVR 84 
CONVk 85 
CONVR bl. 
CLNV~ 87 
CONVR 88 
CONVK as 
CJNVR 90 
CUNVR 91 
CGNVK 92 
CONVR 93 
CONVK S4 
Cuti!VR s:: 
CONVR 96 
CONVR 97 
CONVK 98 
CONNR 99 
CONVR 100 
CDNVK lG 1 
CONVR 102 
CGNVI{ 103 
CONVR 104 
CCNVR 105 
CONVR 10c. 
CONVR 107 
CONVR 108 
CONVK toe; 
CDNVR 110 
CGN\11{ 111 
CON VI{ 112 
CONVK 113 
CONVR 114 
CONVK 115 



2 CCNTINUE CONVk 11{; 
JETOI4J=JET0(4J*C(N,lJ**2 CCNVR 117 
JETOl5)=JEIDI5)*ClN,3J CONVR 118 
JETD(6J=JEl0(6)*CtN,l) CONVR llS 

1 CCNT INUE CONVR l2C 
JETDtlJ=JETO(lJ*C(N,lJ**2 CGNVk 121 
JETD(2J=JET0{2l*C(N,3J CONVK 122 
JET0(3)=JETD13l*C(N,lJ (.(JNVR 123 
JEIOl9l=JETOl9l*CIN,5) CGNVR 124 
JETD(1lJ=JETDll1)*C(N,ll CONVk 12 ~ 
If llM2J 2000, 2CCC, 3 CUNVr. 126 

3 CONTINuE CUNVK 127 
TT3=TT3*C(N,5J CONVR l2b 
CMF3=CMF3*C(N,3) COiiiVk 12S 
VTR3=11TR3*C(N,l) CUNVK 130 
CLS3=CLS3¥C(N,l) CGNVx 131 
IJT3=DT3*C (N, U CGNVR 132 
Tu3=JU3*C(N,5) CON \IH 133 
P~f3=PMF3*C(N,3J CONVK 134 
ECH3=EDH3*C(N,l) £LNVI{ 135 
DG 301 1=1.21 CON \If< La. 

301 R1W3llJ=Rlk31lJ*C(N,1J CUNVk 137 
If {LM2J 2COO, 2CCC, 4 tONVK 138 

4 CCNTINUE CONVR us 
DG ttl J;:;:J1,NSTG45 CUNV..t 140 

41 CIAM4( IJ=DIAM4(Il*C(N,IlJ CONVR 141 
EDH4=EOH4*ClNrlJ CGN\IK 142 
DO 401 1=1,21 CONVR l4_j 

401 RlW4(l)=Rlk4(1J*CtN,lJ CONVR 144 
If (LM2) 2000, 2CCC, 5 CUNVR 145 

5 CONTINuE CONVK 146 
DC 51 I=lrNSTG45 CGNV..t 147 

51 AREA5(1J=ARcA5(l)*C(N,l)**2 CONVR 148 
EOH5=EDH5*CIN,l) CCNVt<. l4C:, 

DC 501 1=1,21 C.UIWR 150 
501 R lW 5 ( I J =R l w 5 ( I) *C IN, lJ CuNVR 151 

IF- (LM2 j 2000, 2COC, 6 CONVR 1:>2 
6 TT6=TT6*ClN, 51 CON \It\ 153 

AC6=AC6*C(N,1)**2 CONVR 154 
CE6=DE6*C IN, U CONVR b5 
EUH6,tDH6*ClN,l) COI\IVK 156 
DO 6Cl 1=1,21 CON VI< 157 

oOl R Holo ( I) =H 1 Wt t I J *C IN r lJ CONVR 15b 
If ( LM2l 2000, 2C<.JC, 1 CONVR l:><:i 

7 CGNTINUE CONVR 160 
TT7=TT7*CIN,5) CCNVi< lo1 
AN7=AN7*C(N,l)**2 CON\IK 16~ 

ON7=DN7*ClN,l) CONVk 163 
IF ( LM2t 2000, 2CCC, e CONVR 164 

8 CONTINUE CONVR lo~ 

OIAM8=DIAM8*ClNrlJ CONVK loo 
AREA8=AREA8*C(N,ll**2 CCNVR 16 7 
EDH8=EOH8*CC N tl) CON VI'\ 168 
DC 801 1=1,21 CONVK l6S 

801 R 1 W 8 I I ) = R l WE ( I ) *C IN , lJ CONVK 170 
IF ( LMZI 2000, 2COC, c; CUNVK 171 

9 CCNTINUE CUNVk 172 

57 



ECH9=EDH9*C(N,1J CONVR 173 
DC 901 1=1,21 CONVR 174 

901 RlW9(IJ=RlW9(1J*CCNt1J CGNVK 175 
fT9=TT9*CCN, 5) CONVR 176 
AREA9=AREA9*C(N,1)**2 CONVR 117 
PA9=PA9*C(N,l)**2 CDNVR 178 
PS9=PS9*C(N,IbJ CONVR 179 
PTS9=PTS9*C(N,5) CCNVR 180 
If (lM2J 2000, 20CC, 10 CONVR 181 

10 CCNT INUE CON\IR 18.2 
HO=llO*C(N,2J CONVR lt33 
wJ.O=Iol10*C(N,4J CONVR 184 
0 lO=DlO*CCN,U CGNVR 185 
OSu~10=DSLBlO*C(N,lJ CONVK l8b 
ASUB10=ASUBlO*ClNtll**2 CONVR 187 
IF (lM2J 2000, 20CC, 11 CUN\IR 188 

11 CONTINUE CONVR 189 
Tll=Tll*C(f)I,2J CONVR 190 
Qll=Qll*C(N,1)*C(N,2J CGNVR 1 '11 
OT ll=OT ll*C lN,ll CGN\Ik 192 
ABll=ABll*ClN,lJ**2 CONVR 193 
DE11=DEll*C(N,IlJ CONVR 194 
IF (lM2t 2000, 2CCC, 12. CONVR 19 5 

12 CONT INLE CON \It<. 196 
IF ( LM 2 J 2000, 2CCC, 13 CONVR 197 

13 CCNTINUE CONVR 1S8 
If CLM2J 2000, 2000, 14 CONVK l9S 

14 CONTINUE CONVR 2GO 
15 CCNTINUE CONVR 201 
16 CONTINuE CONVR 202 
17 CONTINUE CGNVR 203 
18 CONTINuE CONVK 204 
lS CONTINUE CI.JNVR 205 
200 DC 250 I=Il,NOBS CGNVR 206 

co 250 J=Iltl17 CONVR 201 
APY(I,JJ=C(N,lli*APY(J,JJ CGNVK 208 
APZCI,JJ=C(N,Ill*APZ(I,JJ CONVR 209 
PC(I,JJ=C(N,Il1*PO(I,JJ CONVR 210 

25C CCNTlNUE CONVR 211 
CA=CA*C l N, ll) CONVK 212 
CZ=CZ*C(N,IU CONVR 213 
CCV=COV*C CN, 1 l) CONVR 214 

c CGNVR 215 
20 CONTINUE CONVR 216 

AL TP=C(N, I U*Al TP CGNVR 211 
AALT=CCN,Il1*AALT CONVR 218 
AlfR=C(N,Il)*ALTR CONVR 21S 
DO 110 I=ll,NOBS CONVK 220 

110 SlDIST(II=ClN,Il)*SLDISTCI) CONVR 221 
DC 112 1=1 ltNTEMP CONVR 222 
lEMPti)=CCN,I5)*1EMPCIJ CONVR 22.3 

112 TAlTCil=C(N,lll*TAlT(l) CONVK 224 
DO 113 I=llrNPRES CONVR 225 
PRtS(I):C(N,I6)*PRES(I) CCJNVR 22o 

113 PALT(I)=C(N,Ilj*PALT(l) CONVk 221 
DG 114 I=Il,NHU~ID CONVR 228 

114 MAll(I)=C(N,IlJ*RALl(l) CGNVR 229 
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CTEMP:CCN,l5J*CTEMP CONVH. 2JO 
CPRES=C(N,Iol*CPRES CUNVti. 231 
DTEMP=C(N,15l*DTtMP C.Gt-; ·._~ r< L32 
DPRES=CtN,I6)*0PRES CONVK. ~33 

00 125 I=l,24 CGNVR 234 
12 5 uAIKAbiiJ=UAlRA~II)/CI~.Il) CCNVx 23~ 
zooc f!ETUI{N CCNVK 2.~6 

END COf\iVK 237 
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c 
c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

SLBROLTINE COPTR 

COMMON /COPTER/ T, Q, THETA, ~Blt CT, ABt Ot, R~t S, XC, DELTA, 
* XLCr XM, NROT, llFt ITRt IC(R 
COMMON/SWITCH/NTYPE,ITYPE,~E~G,IOCP,IPRT(7),ICNC13),~lOPT 
COMMON /GCONST/ IN, 10, WK1(29J, I~DEF, tile lCD, WK2(24) 
CGMMON /GCOMONI NfBe NK, BCf(24), ~DB(2~t10tl7), SPl(24tl7), F(25) 

* r R ETA ( 11 h SP l2 Cl 7 J , P S ( 2 4 ) , S F Cl 7 J 
COMMON /SUMSPL/ TSPL,24tl0tl7t 
COMMON /PNLD/ PNL,l7,2C), EP~t(5,10J, TEPNLC5,10) 
COMMON /GFREQ/ WK3(4q), PFRE,(24) 
COMMON /ANGlE/ PSiil7,10), PSICI17tlOJ, BETAtl7rlOl 
COMMON /GPRAM/ ALTPr ALTR, GRAD, ~Ot NCBS, XClO), llENGt IUNift 

* WK4(493}, SCG, TCG, FtR, AAlTt EPP 
COMMON /GEOMO/ Y(l0,17J, Z~llC,l7), Pll0tl7), WK5l680J, TP0ll7tl0) 

* , IRRI10,17), WK613), PSO, ISO, ~K712lt AO, WK6ll7ll 
COMMON /GCUNVC/ WK~(2CJ, CX{l0) 
COMMON/TMSPL/CDBI24,17),16(2,3,13) 
CCMMON /HEAD/ WK10(40), CH1Nl20) 
~EAL NBL, MC, HT, MOX, ~lEt ~~. I~CEF, ~E 

AuTHOR- O.G. DuNN DUE - o AUG 73 

PlJkPCSE-
TO COMPLTc THE RCTCR NCISE AS CEFI~EC IN ~Ef. 2 

INPUTS
a l x 

VIA COMMON BLOCKS 

u y 
2) ZN 
3) p 
4) SF 
5) F 
8) NF6 

10 ~ NOBS 
lU T 
12) Q 

13) THETA 
14) NROT 
15) NBL 
ltd DT 
171 Ati 
18J DE 
19 j RN 
20) LLF 
21J s 
2.2) XC 
231 XM 
24) XLC 
25) MO 
2o) GRAD 
21J DELTA 
28) PSO 
29) TSO 
30) AO 
3ll ITR 

••• AIRCRAFT CGCRDINATES, REf.l 
AIRCRAfT CCCROINAlES, REF. 1 
AIRCRAFT CGORDI~ATES, Ref. l 
PROPAGATIC~ DISTA~CES,RtF. 1 
DOPPlER-SHIFT FACTCRS,REFS. 1 AN~ 2. SF .GT. O. 
CUTOFF-FREQLENCIES FCR PASSBAND flllE~S, Hl. REf.l 

••• NUMBER OF PASSBAND$. 1 .lE. ~FB .Lt. 24 
••• NUMBER Of OBSERVER FCSITIGNS. NCBS .GE. 1 
••• THRLST PER RCTOR, L8f 
••• SHAFT TCR,ut, FT-lBF 

SHAFT SPEED, RPtl 
••• NUM~ER Of RCTCRS 

NUMBER OF BLADES PER ~CTCR 

TIP DIAMETER, fl. 
BLADE-AREA LF ~CTCR, S~.FT. ••• ONE SIDE ONlY 
MEAN-AXIAL PROJECTED CHCRC AT 0.7 SPAN, FT. 

••• DIMENSIONLESS CE~TRGIC fCR E'uiVAlENT PClNT lOAD,REF.2 
lUAOING-lAft INDICATCPr ~E~.2 

liFT-CLR~c SlCPE, REf.2 
CONSTANT, C, I~ lCACl~G LA~. REF.2 
CONSTANT, ~. IN LCACI~G LA~. REf.2 

••• CONSTA~T, lC, IN lCACI~G LA •• REf.2 
AIRCRAFT ~ACH ~L~BER 

••• CLIMB GRAOIE~J 
ANGLE IN DEGREES eET~EE~ TH~LST ~ECTCR ANC HORIZON. 
STATIC PRESSLRE, PSI~ 

STATIC TEMPERATLRE, CEG.P 
SPEED OF SCU~D, FFS. 
INUICATOR TU SPtC!F~ IF THE ~CTC~ BEING CONSIDERED IS 
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COPTR 
COPTR 
COPTR 
COPTk 
COPTR 
COPTR 
COPTk 
CCPTR 
COPTt< 
CGPTR 
CGPTR 
COPTR 
CGPTR 
C.CPTR 
COPTR 
COPTK 
COPTR 
COPT~<. 

COPTR 
COPTtt 
COPTR 
COPTR 
COPTR 
COPTR 
COPTR 
COPTR 
COPTR 
COPTR 
COPTK 
CGPTR 
COPTR 
CGPTR 
CGPTR 
COPTR 
COPTR 
COPTR 
COPTR 
COPTR 
CGPTtt 
CGPTR 
COPTR 
CGPTtt 
COPTR 
COPTR 
COPTR 
COPTR 
COPTR 
COPTR 
COPTR 
COPTR 
COPTR 
CGPTR 
COPTR 
COPTK 
COPJR 
COPTR 
COPTR 

2 
3 
4 
5 
6 
1 
8 
9 

1G 
ll 
12 
13 
14 
15 
lt: 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2<; 
3C 
.H 
32 
33 
34 
35 
3o 
.37 
38 
3~ 
40 
41 
42 
43 
44 
45 
4t: 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
se 



c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
G 
c 
c 
c 
c 
c 
c 
c 
c 

c 

Cl.iTPLT 
1) SPl 

2 I PSI 
3) I EC 

REFERENCE 

~AIN ROTOR CR TAIL ~CTCR. IT ECU~LS lERG FCR MAJN ROJO 
IS ~0~-lERC FG~ THE TAIL RGTCR. 

SUUNO PRESSURE LE\/El SPECH<A H. CB RE:. 20 p.~fCRC-N/SIJ.M 
AT fREE-FIELD. 1~0~~ (R = 1 ~) CC~CITIONS. 
OikECTIVllY ANGLES CC~KtSPC~Dl~G TC EACH SPECTkUM. 
E~RCR CODE (PRESENTlY THIS IS A LCCAL VARIA8LEl 
ltC ; C, ~0 ERRGRS CETEtTED 
IEC ; 1, FCR HELIC~L-TIP-MACh ~U~BER .GJ. 0.93 
I EC "' 2, fOR C ME* S I 1\ CPS I I/::, F) • G T.. 1) 
JEC ; 3, FCR BAD INPLTS 

11 D.G. DUNN,/MASTER FLOw CHART FCR NASA CCNTRACT NA::, 2-6969 
(PHASE ~) CQMPUTlNG RECLIRE~E~TS/, BOEI~G CIS ANS-RE~-F-336, 

6 CEC 1Ci72. 
21 O.G. OUNN,/NOISE PRECICTIC~ FCP HtllCCFTERS, TILT-ROTOR, ANO 

PROPELLER AIRCRAFT/, BCEI~G C/S A~S-RES-F-415, AUGUST 197~ 

Olfo!f'NSION Gl24), RE$(130), JD{8), XJCI8J, OlJ(8,, KMI41 
GATA P5,K0tRlrR2,R5,R1CrRPO,Pir5C,~G,A1,EPS/.?rO•tl••2•t5•tlO., 

* 1.745329E-2,J.141593,5.C,3.2vC833,30.J5438,l.E-5/ 
DATA Il,I2,JO /lr2t1t2t3,5,7,lC,l5,~1/ 
UATA XJD /0.,.3Ul03,.47712l2,.t~897,.84~098,1.,1.17oC9L,l.322219/ 

C CONSTANTS KM = PI/6C, 1.+ CCS(7( OE~J•*2r 4•PI, Lo.••.57 
DATA KM /~.23S988E-2,.21c98rl2.566~7,3.7153~2/ 

c 
ICN(ll) = ILN(ll) + 11 
NANG = 17 
NRGT = NENG 
ROTN ; NROl 

C ERROR ChECK Of INPuT ARGLME~TS 

c 

IEC 3 
II- I (T .LE. ROI .OR. (Q .LE. PC) .CR .. (THETA .u. KOJ .GJ.!. 

1 (ROTN .LT. IU) .OR. H.bl .LT. li2) .Ct<. (l\t3l .GT. u.) .. OR. 
2 lOT .LE. ROJ .CR. IAtl .LE. RC) .CR. lUI: .LE. RuJ .CR. 
3 (I{N .LE. R.Ol .OR. (K~i .GT. 1-!U .CR. Hlf .LT. ill .CR. 
4 ILLF .Gr. ol .oR. IS ALE. RCI .cR. 1xc .U:. IWl .oR. IXM .LE. kOJ 
5 .OR. !MO .LT. RO) .GR. (t-IC .(,E. Rl) .C.k. IPSO .u;. ~Ol .GR. 
6 I T S 0 .l E • R 0 ) • GR. fA 0 .lE. R C ) ) G C T C 13 ~ 

DC 2CO l "' l,~ANG 
If ISF((l .U. RCl GC TC 13'' 

200 CGNTlNUE 
XX - RC 
N ; NFB + ll 
DO 210 I = l,N 
If If( II .Lt.XXI GC TO 13~ 

21C XX = F{ 1) 

C INITIALIZATION 
If (ITR~ ?.llt 213, 2l.l 

211 ALFA = 1.57079c 
CO 212 I ; 1,NANG 
OG 212 J = ltNU8S 
PSI(I,JI -::: ACOSO(J) I P(J,I)) * 57.29578 
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CCIPTR 5S 
COPTt<. 6C 
<..CPTR Gl 
COPTR -:.2 
COPT!<. t .. ] 

COPTt<. c4 
COr>TR tS 
Cl'JP TR 6c 
COPT~\ o7 
<.UP Ti{ (I i:! 
CUI) T1t 0 ':. 

(.liP Tr< 7L 
CLPTH 7l 
COPTR u 
COPTt< 73 
CCPTh 74 
CL,t>Tt\ E 
CUPTI\ 7t. 
CUPlt< n 
CDPT1.: Hi 
(.(; t> 1 K 7S 
((,?lr.. eo 
err• ~" 81 
Lt. P r :--. I;)~ 

L l,,.; 1 :-<' 8-' 
crPTt- £.4 
CLPTK. 85 
Cl.JPJr( tlo 
COPTk 137 
LCPT;.. d8 
C L !> T;'( v; 
Cui'lK sc 
CUP,.K Sl 
CGPTK. 92 
COP TR. '13 
CuVTK S4 
COPT~<. q~ 

CUP Tt{ St. 
CCF-Tx S7 
GOPTk 9€ 
COPTk <.j «.; 

CGPH< lUG 
CUPTf{ 101 
CCPT<\ 102 
COPTk 1G3 
CCPT..; 104 
CUPTK iCS 
COP Ti\ lOt. 
CCPTt<. 1ll 7 
CCPTK lCB 
COPT" 10~ 
CuPTK llC 
ClJPTK 111 
COPTR 112 
CDPTx 113 
CUPTH ll<t 
COPJK. 115 



212 CONTINLE COPT!< llt 
GC TO 214 COPT H. 117 

213 AN = DELTA * RPO COPTk 118 
ALFA = AN - ATAN(GRAO) COPTx ll9 
CALL ANGLES( NUBS, AN) COPTti. 120 

214 vl = KM( 11 * THETA * Dl CUPTR 121 
MT = \IT I AO COt>TR 122 
MCX = MO * COS (ALFA) COPTR 123 
SMOX = MOX*MOX COPTR 124 
XX = Ml*MT + MO*MO COPTR 12; 
yy = MT*MO * 51 N (AlfA) COPT I< 126 
MTE = lXX * (-X*XX + 6.*YY*YY)l**•l666667 COPTK 127 
IF ( ( MTE .LE. RC) .OR. ( MTE .Gl. 0.931) GL TC 130 CUPTR 1.28 
A = Rl + Mit COPTR 1.£9 
B = R1 - MTE COPTR 130 
c = R2 * AlOGtA I 8) CGPTR J.31 
\1 TE = AO * MIE CUPTR 132 
I< = PS * RN * DT COPTR l33 
HC = Q I " .. R) COPT!< 134 
ME KN * MT COPTk us 
XX = ME*ME + MO*~O COPT~<. 136 
VY = ME * 'YY I MT CUPTR 137 
ME = (XX * txx•xx + 6.*YY*YY})**•l666667 COPTR l3t 
vox = AO * MOX CUPTR 13<; 
S\IOX = \1 c.x• \10 X CCPTR l4C 
v = c. 7 * VT COPT I< 141 
XX = v•v + tAO*MC) **2 C.GPT~ 142 
yy = \1 • yy I (RIIi * MTJ COPTR 143 
v = (XX* l XX* XX + e.•vv•vv)l**·l666667 COPTk 144 

l cs = Rl CCPTR 145 
TMPI = RS C.OPTk 14t. 
GC TO ( 10' 2t 3. ,., 5t 6), llf COPTK 14 7 

2 SOT = IJT*DT COPTR 148 
VI = P5 • (VOX + SQRTC S\ICX + Al • ISO • T I CPSO * S CT I ) ) COPTR 14S 
SIG = 1.27323q5 • AB I SO I COPTK 150 
XM 1.3 + 0.4816 * (VI * so I ( s • SIG * \IT) j COPTK 1!:ll 
TMPI = Rl + XM+X~ COPTR 152 
GG TO LC CUPTR 153 

3 cs = 0.1396 COPT I< 1!>4 
TMPI 3. 86 COPTiC. l!:l5 
GL TO LO COPTR l~o 

4 cs = l<:i36. COPTR 15 7 
1-:C = 36. COPT!< 158 
GC TO lC COPTR 15S 

5 cs = 595.:H: CUPTt\. l6C 
HC = 30. COPTR 1 () l 
GC TO 10 COPTK lo2 

6 cs = xc.•xc CCPTR 163 
TMPI = Rl + XM+XM COPT I<. 164 
hC XLC COPTR 16~ 

10 CONTINUE COPTK lee 
F\IT c.~a * \1 I DE COPTR 1o7 
t-CT = NBL * THETA I 60. COPTR l6il 
UIIT = vtE * T COPTk 169 
UVT U\IT*LVT I UB * KfH l)) (.OPTK l7G 
URT ME * T I C KM (3) * R<;; * P) CGPTK 171 
HCT = HD I ~IE COPTR 172 
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IEC 0 
c 
C LOOP ~Ok EACH ObSERVER PCSITIC~ 

DO 115 JJ = l,NOBS 

c 
c 

c 
c 

c 
c 

c 

CAll LINCOR((.Oo(l,l),O,O,OtO•D•C•C•DtDtOtPSlll,JJ),I\ifS,BCF, 
* o.o,o,o.u,o,o,Icc~.Iett.l,ITYPEJ,u,o) 

LGOP 
DO 
Fv 
FC 
uv 
LJR 
t-G 

FUR EACH ANGULAR POSITIC~ 

110 I l = 1, NANG 
= F \iT I SF { II ) 
:: f 0 T I SF I II ~ 

U v T I Sf ( I I ) 
l.iR T I I Sf I I I ) *Sf I II J l 
bOT* Sf([l} 

~ELAli~E TC Fll. PATh 

CALCulATE 
Sl = 

VORTtX NOISE Pk£SSURt SPECl~U~ S~APc. 
Hl) I FV 

IJO 15 
$2 :: 

AS1 = 
t3Sl = 
AS2 = 
BS2 = 
GCKI 

* I ( R 1 
15 S1 

XX = 
LPSI 
SPSI 

= 

= 
;;:: 

K = lrf\JFB 
FIK•ll I F\1 

A * Sl 
8 * ~ l 
A * Si.' 
B • s~ 

ALOGC((Rl + AS2*AS2) I IRl + 8S2*13S2)l * UU + t:!Sl*bSU 
• ASl*ASUl I C 
52 
1-' s II I I I J ,Jt * R 1-'1) 

COSt XX) 
S~RJCRl- CPSI*CPSl) 

F I N I S H- LJ P VORTEX NOISE PHESSLRE SPECTRU~ CALCULATIO~ 

PUA KM(4) * UV * 10.1 + C~SI*CPSl) 
DC 20 K = 1rNFB 
~S(KI :: ?U~ * GtK) 

20 L.CNT lNUc 

C ROTATIONAL NOISE CALCLLATICN 
yQ = ME* SPSI I Sflll) 

c 

lf- IQ\J .LL. ti.U GL TC 4G 
CG 30 K : l,NFB 
SPL(K,IIJ = KC 

3C ~GNflNLE 
I EC I 2 
CALL tRRORIITYPE, 3, 16) 
GL TO llC 

C FORM HARMONIC llVtl DATA CLRVt 

c 

40 DO 6G K ~ ltD 
N = JUlKI * IFIX(NBL+P5) 
NP l = N -~ 11 
Fl\ = N 
XX FN * QQ 
L 1 = FN - XX- P5 
ll = MAXOILlt ll) 
Ll\ FN + XX+ P~ 

C CALCulATE BESSEL fu~CTiC~S 

63 

CUI-'TR 17~ 
COP Ti< l/4 
CGPh 1.75 
CCiJTi<. 1n 
CGPTK 17 7 
CCPTK i78 
Cl.:PTK l7S 
COPTR 180 
COPTK 181 
COI-'TK 182 
CGPTK 183 
COPIR 184 
CUPTR 105 
U;PTt<. l8o 
~·:uPTR 167 
CCPTt< loS 
LOPTk lo9 
CCPTt<. l9C 
CUP7f( 191 
CCP T.~ 192 
cr r r ~~ 1 Cj 3 
Cf!PTK 194 
CLPJ,.; 19~ 

COPT~ 1<:.t 
Ci.JPTt· l (/I 
COPTk l ,,8 
{(1P It< 1'19 
CCPT1< 200 
LLI-'Th 2Cl 
COPHt 202. 
L.(IP TH 2G::S 
COPT I\ 204 
COPTK 205 
CGPT" 2Gt. 
CCPTt<. 2C7 
cnPrK 2GE 
{;CPT;<. .zt;S 
ClJFTK 2lC 
Ct;PTK 211 
CUt-'1~ 2U 
COPTr\ 213 
CC PTK 214 
COP it<. n; 
CCPTr{ 216 
CCPTR. 211 
CCrlTK 218 
CCPTR ns 
CCPTI{ .2LC 
CCPTK 2d 
CGPTR 222 
COPTK 223 
lt::PTK 224 
C.OPTK 22~ 
CLPTI{ 226 
CCPft<, 227 
COPlK 228 
(.LPTR ns 



CALL JBES(XX,NP1, EPS, BESI 
c 
C SUM LOADING HARMONIC ~OISE CCMPC~E~TS 

AN = {CPSI - HO) * BESCNPlJ 

c 

AI'; = AN+AN 
DLJ{K) = AN * AN 
DO 50 l = L1,LN 
Fl = l 
NML = N - L 
J = IABS(NMU + I 1 
AN = (CPSI - HO * flOATlNMll I F~J * BES(J) 
HN = AN*AN * CS * fl**(~JMPil 
IF (llF .GT. 3) HN = HN I (R1 + lHC/Fll*CHC/flJI 

50 OLJ(KJ = OLJ(KJ + HN 
FL = ~R * flOAT(JD(~J) 
DLJIKJ = 124.57 + R1C * AlCGlClOLJ(KJ * fl*flJ 

60 CONTINUE 

C NOW THAI DATA CURVE IS FCRMED, ACC TC~ES TC VCRTEX NOISE SPECTRUM. 
N 1 = R 1 + f llJ I FO 
DC 1C5 I = ltNFB 
N2 = Fll+l) I FO 
IF lN2 - NU <;(, 7C, 7C 

7C DO 80 J = Nl,N2 
XJ = ALOGlOIFLOATIJ)) 
PS(l) = PSliJ + RlC**(.l * lBLLll~Jt XJC, CLJt 1, 8)) 

80 CONTINUE 
~C XJ = PSIIJ * RCTN 

IF (XJ) 100, lCC, <;5 
f15 SPLCI,If) = RlC * AlCGlO(l(JJ- CCBll,lll 

TSPLII,JJ,liJ = PwRSuMlTSPLII,JJ,III, SPL(I,IIJ) 
GC TO 105 

100 SPUitliJ = -CDB(I,IJJ 
1C5 Nl : N2 + 11 
llC BETAIII,JJJ = INDEF 

IF ( I P R T I 7 J • N E. 7) G 0 1 C 1 06 
CALL NGISOllPRT(7) rJJ,~K,lC,C~I~,ILNIT,CXCJJI,PFREQ,SPlllrllrNFB, 

* ITYPE) 
106 CCNTINUE 

DC 107 J = l,NANG 
UG lC7 I = l,NF8 

107 SPLII,JJ ::: SPUI,J)- XOBli,JJ,JJ 
IF IIPRT(3) .NE. 3) GG TO 115 
CALl PNLSUB(SI-'l(l,l),Pfl.l(l,JJ),HCCl,JJJ,EPI\lll,JJj,SPL2, 

* TrPNL(l,JJ),~K,BCG,TCGwFLR,JJ,~CBSriRR(JJ,lll 
CALL ~GISOCIPMTl31 1 JJ,~~.l2,C~I~,IL~IT,C~(JJ),PfRtQ,SPl(lrl),Nfd, 

* ITVPE) 
115 CCNTINUE 
12C RETURN 
13C lEC = 11 
135 CALL ERROR(ITYPE,3,8) 

GC TO l2C 
END 
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COPTR. 
COPTR 
CLPT" 
COPTR 
COPU 
COPTr< 
COPTR 
CGPTk 
C(..PTR 
COPTK 
COPTR 
COPTx 
COPTR 
COPTR 
COPfR 
COPTK 
CCPTR 
COPT" 
COPTR 
COPTR 
COPTK 
CGPTK 
COPH~ 

CCPTt< 
CCPTK 
COPTi<. 
CLPTR 
COPTR 
COPTR 
CGPTR 
COPTK 
COPTR 
COPTR 
COPTR 
CUPTR 
COPTR 
C.OPTR 
CCPTR 
COPTR 
COPTK 
COPT!< 
COPTR 
CUPTK 
COPTr< 
CCPTk 
LUPTR 
COPT I< 
COPTR 
COPTK 
CUPTK 
COi>TR 
CGPTK 
CUPTK 

23C 
231 
232 
233 
234 
235 
23tJ 
237 
238 
23<; 
240 
241 
242 
L43 
L44 
.£45 
24t.: 
£47 
248 
249 
25C 
251 
25:i 
253 
254 
255 
25t: 
257 
25b 
25S 
26(. 
261 
2t.2 
2<J3 
264 
2ll5 
2oo 
2b1 
268 
26<; 
27C 
271 
2n 
273 
274 
275 
276 
211 
278 
21'i 
280 
281 
282 



SLBROUTINE CUREN 
c 

CCMMON /COREIN/ TT3,PP3,CMF3,E~3,DELTJ,JB3, 
* ICOR3,LIN3rNTF3,IMA3rLGM3,~~l3riCP3,IlAY3rTF3llOir 
* PCTA3tlO),PLA3tlC),ElCH3,EDH3,~l-31lOJ,Tt3flOI,CFJ,FM3 
CCMMON/TUR81N/BN3,SS3,~TR3,ClS3,U13rTU3rPMf3,CS3,1C3riS~3 

c 
C VARIABLE SET CALCULATED IN T~E F~CGRA~ PRCCESSI~G 
c 

c 

COMMON /GCOMON/ NCF,NK,BCFl24J,l~Fl(24rlOtl7),SPLT(24rl7), 
*8UF(25),RETA(l7),SPL2(17),JGAGRl24J,CU~Sftl7) 

C GENERAL INPUT PARAMETER5 
c 

c 

CGMMON /GPRAM/ALJP,ALTR,SLOPE,A~ACH,~CBS,SLDISJ(lOJ,~TE~G,IUNlT 
* ,ISPTRM,lATMOS,IAIH,UAIRABl24l,~TE~P,TEMPC5UJ,TAlf(50) 
* rNPRESrPRESI50l,PALTl50J,~HL~IC,~AlT(50l,RHUMICt50),CT~MP 
* ,CPRESrCKHUMDrlEGAriGOR,CTE~F,OP~ESrOHU~IC,XKNrNC,FLOl~O), 
* lNK(5Q),lNitSOI,LINECT,MAXll~,lPAGf,8CG,fCG,FLK,AALT,EPF 

C AIRCRAFT-OBStRVER GEC~ElRY ClTFLl5 
c 

c 
c 

CCMMON /GEOMO/ A~~(l0rl7J,APlflCtl7' ,PC(l0,17J,DPNOI10r17J, 
* Bl( 10,17J,B2ll0,17l ,TOSU7,10) ,lPOU7tlOJ ,IRR(l0tl7) 
*rAPPrTPrRHP,APO,TL,RHC,CA,Cl,TSFC17rlOJ,LCV 

COMMON/SwiTCH/NTYPEriTYPE,NE~G,ICCPriPRT(7J,ICN(l3J,~LCPT 
*• INSEOO\( 3), II'<~HLD 
CCMMO~/SLMSPL/SSPL(24,1Crl7J 
CCMMON /PNLO I P SPL I 1 7, 2 C l ,E PH ( ~, 1 C J , lE PH ( 5, l 0 J 
COMMON/ANGLE/PSill7rlG),PSI0(17,1CJ,atfA(l7rl0) 
CCMMCN/HEAu/HI I'll ( 2C J ,HGL T (20 l ,CHI 1\ l 20 J 
CGMMLN/GFKE~/CFktQ{24),LFRE~l25J,Pf~E~C24J 

LGMMO~/GCON~C/Cl2,10),SL01SX(l0J 

CGMMON/TMSPL/SPlt24,17),1~(2,3,13) 

COMMON/UNSHLC/USPLA(lGl,FSI,l9J,~LSPL,INuSP 
COMMUN/CRSPLS/U08(17),P~CR(17l,CFB(408J,I\PSCR 
0 IME N S l 01\l P 53 ( 13 l , F 3 ( 13) , S~ I ( 24 J r F 2 S 1\ ( 24 J 
0 I ME 1\ S lON F I U 8 l , F 0 1 l E J , f l 2 ( 8 J , F C 2 ( 8 J , T 81 ( 2 4 J , T 8 2 ( 8 J 
GIMENSION TT3(U 
DATA V03/l./,RM3/l./,CC3/lll6./ 
OATA FOl/-21.,-l3.,-4.,-1.5,C.,-1.5r-9.,-l~./ 
DATA Fll/4C.,oC.,~c.,lUO.,llC.,l2C.,l40.,160./ 
DATA FD2/-28.,-22.,-6.,-2.5,C.,-2.5,-8.,-26./ 
DATA FI2/40 •• ~o.,c;c.,lco.,uc.,l2o.,uu. ,160./ 
DATA TB1/7*0.,5*.lr2*.2,.3,.4,.5,.6,.8,1.2tl•4r2.,2.9,4.2/ 
DATA T82/3*0.,.1,.2,.5,1.2t2.2/ 
DATA RPD/1.745329E-2/rDP~/57.2~57S/ 

DATA PS3/40.,50.,6C.,7C.,80.,9C.,lOU.,llC.,l20., 
* 13C.,l40.,l5C.,l6C./ 

OATA f3/-7.7,-6.2,-5.3,-4.5t-3•4t-2•0,-C.9,0.,.2,.3,.1,-.l,-.2/ 
DATA SNI/-2.0,-1.699,-1.5229,-1.3~79,-l.30103,-l.2218r-l.l549, 

1 -l.G706,-l.C,-0.823Sl,-C.69897,-0.52288,-0.3~794, 
2 -0.30103,-0.22185,-C.l549,-0.07C58,0.0,0.l7b09,0.301U3t 
3 0.47712,C.602Ce,O.o98S7,2.30103/ 

DATA F2SN/-3S.2,-2~.7,-24.7,-2l.lr-18.4r-l6.3r-14.7r-12.5,-ll.Ot 
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COREN 2 
COREl'-. 3 
COf<fl\, 4 
COREN 5 
COREN 6 
COREl\ 7 
COREN e 
COREN s 
COREN LO 
CLREN l.l 
CGREN 1;2: 
COREN l? 
CGfiEN 14 
COREN 1 ~ 
CCRtl\i d;, 
COREN 17 
(.OReN lE 
CLREI\i tS 
CUPtN ~c 

C~REN d 
CLI<fl'. a 
CU~[N n 
CCRtN ..::4 
CGKEN 2.5 
CGREI'. 2o 
CUR EN 27 
CGkEN 28 
UJK El\ 29 
CUR EN JC 
CCREo'11 31 
CUR EN 32 
COREN 33 
CO~EI\i 34 
CURt:N _j5 
CuRE:I\i 36 
COktN 31 
CGREN 38 
(.Of< EN 3~ 

CGIU:N 40 
CDR t:."i 41 
COREN 42. 
CO/<:EI\i 43 
C.Gt<EI'II 44 
CUKEN 45 
CUR EN 4o 
COREN 47 
COREN 48 
CGKEN 49 
CLREI\i 50 
CGK f.\• 51 
CUR EN 52 
COREN !:13 
CUR EN 54 
CUR EN 55 
C<JRb\i 5o 
COREl'< 57 
CUR EN 58 



c 

1 -1. s,-6. 3 ,-5. 3 ,~s.2 .,-s. 5 ,-5. a ,-6.2 ,-6.8 ,-7.3,-9 .2,-10. a, 
2 -t3.3,-15.3,-1~.9,-~5.c 1 

ICNl 3J=ICNOl+l 
CLS=ClS3 
._lR=¥TR3 
IFCIS~3 .EQ. 2JFBPF=555./SQRTCC~f3) 
1FtiS~3 .EQ.3JFBPF=~h3*SS3/6C.C 
If(( IS~3 .NE. 2) .AND. (15~3 .~E. 3)JFBPF=SQRT&9.25*tiN3*SS3/ 

* SQR Tt CMF 3) ) 
DEL TX=OEL T3*RPO 
CALL ANGLESlNOBS,DELTXJ 
XENG=f'.lENG 
AJ=21.7 
lf(JB3.EQ.2J AJ=30.7 

C TEST FOR SHIELDING AND EXIT lC FPI~J CUT ~~~G 
C SHIELDING DATA ONCE FCR All SIOEli~E POSlllG~S 
{. 

c 

lfllNSHLD.NE.OlCALL WSHO~lliPR1(7J,lOtlf~PE,USPLA,NUSPL,FSJ,INUSP) 
DO 3CCO 1=1,NOBS 
CALL liNCORlSPZ(l,1),1MA3,lG~3,ElCH3tEOH3,~kL3tR1W3t 

* TL3,ILAY3 1 FM3,IOP3,PSICltlJ,~Cf,BCF,PLA3,CF3,PClA3, 
* NTF3tTF3,00PSF,SPl2tiCOR3,IBCl,1,ITYPEltLI~3,FePf) 

lf(lSw3.EQ.2)GO TO qso 
lf(VTR3.EQ.0.)¥TR=.7*3.141592b*SS~*013/60. 
lf(CLS3.EQ.O.)ClS=48.5*SQRTllL3) . 
DO 10 J=lt17 

10 SPL21J)=BN3*SS3/l6C.*OGPSf(J)) 
XNCF=NCF 
w=lO./XNCF*ALOGlCIBLFC~CF+1)/BLFC1)J 
DO 900 J=ltl7 
TEMPl=lO.~ALCG10C(VlR*CC3/l~C3*CLS))**l*P~f3/RM3* 

* ~/OOPSF(Jl**4l 
* + TBLUllPS1(J,I),FI1tfOlrlrSJ-10. 

DO 100 N=l,NCF 
BSPL=ALOG10(BCFtNJ/SPl2(J)J 
TEMX=BSPL 
BSPL=TEMP1-20.•TEMX 
lf(TEMX.LT.O.JBSPL=TE~F1+10.*1E~) 

TGAGRlNJ=lO.*•I.l*BSPlJ 
100 CCNTINUE 

TEMP2=10.*ALCG1Cl(VTR/VC3l**•6*lC03/CtSl**3*(P~F~ 
* /RM3l*CS3/uOPSFlJ)**~) 
* + TBlU11PSI(J,Jl,f12,FD2rltSl +56. 

XK3=0. 
lf(IC3.NE.OJXK3=-1C. 
TEMP2=HM!->2+XK3 
C3=.l*TEMP2+1. 

125 CGNTINLE 
ESN=ESHLDGIPSlO(J,IJ,BtTAlJrllrXE~GJ 

Nl=1.+BUFll)/SPL21JJ 
DG 20C N=lrNCF 
N2=BUf(N+l1/SPL2(J) 
lf((N2-N1l.LT.O)GO TO 175 
lf(N1.GT.IOJGO TO 115 
DO 150 K=N1,N2 
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COREN sc; 
COREN 60 
CGREN ol 
COREN 62 
COREN 63 
COtH:N <=.4 
COREN 65 
CUR EN 6t 
CORtN 67 
CUR EN o8 
COREN 69 
COW. EN 7C 
COREN 71 
COl< EN 72 
COREN 73 
CL:l<EN 74 
COREN 1~ 
COREN 76 
CGREI'II 17 
COREN 7ti 
CLREI'. 7C> 
COREN 80 
COREN 81 
CGREN 8-i! 
CGREN 83 
CORfN 84 
COREN 85 
COREN 8t 
COREN 87 
CLREN ac 
COREI\i 89 
COREN <;.G 
COREN 91 
COREN 92 
CUR EN 93 
COf!EN <i4 
COREN S5 
COREN 96 
COR I:N 97 
COREN 98 
C.LREN 99 
CO~EN 100 
COKEN 101 
CLH.EN 102 
COREN 103 
COREN 104 
COREN 1.05 
CCREN 106 
COREN 107 
COREN 106 
COREN 109 
COREN 110 
COREo'l 111 
COREN ll.:' 
COREN 113 
WREN 114 
CORtN 115 



150 
115 

176 
180 

XK=K 
TGAGRINJ=TGAGRCN)+10.**tC3-X~) 
SPLT(N,JJ=TGAGRCNJ 
IFISPLT(N,JJ.LE.O.~GO TO 176 
SPLT(N,JJ=lO.*ALCG1ClSPLI4~,J)J 
N l:N2+l 
CCNTINUE 
lf(NCF.EQ.241GO TO 1qc 
OB=TB21NJ 
GG TO 195 

1qO 
195 

200 
900 

c 

DB=TB 1( N J 
SPLT(N,J)=SPLTCN,JJ+D8+33.2-ESh-5FliN,JJ 
CONTINUE 
CONTINuE 

c 

c 

IffiNSHLD.NE.O.ANU.ISh3.EQ.3JCAlt SHLDSP(AMACH,ALTR,ISPTRM,Cl, 
*SlOIST,I,APY,APZ,DOPSf,SPLT,~Cf,BCF,SPZ,PSI,IIYPE,OELT3,1SW3J 

lfliS~3.EQ.3JGO TO 2010 

950 CCNTINUE 
c 

c 

c 

c 

DO 2000 J=ltl7 
ESN=ESHLDGIPSIO(J,IJ,BETA(J,IJ,)E~GJ 

flPSI=TBlulCPSl(J,l),PS3,f3,1,13J· 
OA = lO.*ALOG10lCMf3~lT3111*1T311J· * PP3**3 I IDCPSf(J)*DOPSF(J))J 

1 + f1PSI • AJ + EK3 
SNTl=lS5C./IDOPSFCJJ*SCRTIC~f3) t 

975 CONTINUE 

980 
1000 
2000 

00 1000 K=1,NCF 
SNT=BCfiKJ/SHl 
SNL=ALOG10( SNT) 
F2SNl=TBLL11SNL,SNI,F2SN,1,241 
IFCNK.EQ.31 F2SNI=f2SNI-4.8 
TEMPXX=SPLT(K,J) 

SPLTCK,JJ=OA+f2SNI-ES~-SPZIK,JJ 
IFIIS~3.EQ.2)GO TO 9SC 
SPLT,K,JJ=PWRSUM(SPLTIK,JJ,TE~F))J 

CCNTINUE 
CONTINUE 
CCNTINUE 

IF(INSHLD.NE.OI CAll SHLOSP(AMACH,ALTK,I~PTRH,Cl, 
*SLDIST,l,APY,APZ,OCPSf,SPLT,~Cf,ECf,SPZrPSI,ITYPE,OElT3tiSwJJ 

201C DO 2050 J=l,l7 
DO 2050 K=lrNCF 

2050 SSPLCKrlrJI=PwRS~M(SSPLCKrltJ},SFLT(K,J)J 
c 

2lOC lf(IPRT(7).NE.7JGO TO 22CC 
CALl NOISOliPRT(7) ,I,~Kt10tCHI~,IlNlT,SlCISXf1JrPfREQ, 

1 SPlTllrll,NCFrllYPEJ 
2200 CONTINUE 

00 2500 K=1rNCF 
DG 2500 J=1,17 

250C SPLT(K,JJ=SPLTCK,J)-TSPLCK,I 1 JJ 
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COREN llo 
COREN lJ.] 
COREN 118 
COREN 119 
COREN 120 
COREN 121 
COREN 122 
CGREi\i 123 
COREN 124 
COREN 12S 
COREN 126 
CORf:N 127 
COREN 128 
COREN 1L9 
COREN 130 
COREN 131 
CuR EN 132 
CLREN U3 
COReN 134 
COREN 135 
CCk.tN 13t. 
COREN 137 
COi<EN 138 
COREN 139 
COREN 14{; 
CCREN 141 
COREN 142 
COREo\4 143 
COREN 144 
COREN 145 
COREN 146 
COREN 14 7 
COREN 146 . 
COREN 14<; 
COREN 15C 
COKEN 151 
COREN 152 
CUR EN 153 
CGi\EN 154 
COREN 155 
COREN 156 
COREN 157 
CLREN 158 
COREN 159 
COREN 160 
CCREN 1ol 
COREN 162 
COREN 163 
COREN 164 
COREN 165 
COREN 106 
COREN 1o7 
COREN 168 
COREN 16<.1 
COREN 17G 
CCREN 171 
COREN 172 



lftiPRT(3).NE.3)G0 TO 3000 
CALL PNlSUSCSPLlClelJ,PSPL(l,J),TPQ&l,l),EPNL(l,I),SPL2t 

* TEPNlt l,U,NK,BCG,lCGeflj:~, leNO~StlRR(I,l)) 
CALL NOISO( IPRJC3) ,( ,NK,l2tCHit\tl\:MI.SLCISXCHt 

1 PFREQ,SPLT(l,l),NCftlTYPfl 
3000 CONTINUE 

RETURN 
END 
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COREN 
COREN 
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173 
174 
175 
l1t. 
177 
178 
179 
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c 

c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 
c 
c 
c 

C360 
c 

SLB~OUTINE CURSPLIICOR,JB.~B,FA,SFJ 

COMMON /GCOMUN/ NCF,NK,BCFC24),T5Fl(24,1Ctl7),SPLT(L4tl7), 
*gUF(25),RETA(l7),SPL2(17),TG~GRC24l,GLPSfll7) 

CCMMON/ICPATh/NCAS,NtCF,~lYP,IC,~P~,IA~~~Y(2) 
COMMCN/CRSPLS/00(17),PStl7},CP(4C8),~PSC~ 

CGMMON/SwiTCH/NTYPE,ITYPE 

THIS ROLT[NE ALLGhS CB CCRRECTIC~ TABLES TO BE PlACEG ON FILE 
UPOATfO PEM CASE PER CCNFIGL~AllCN PER ~CIS~ COMPChthT 

INPuTS 

ICUR =1 

=2 

NB 
PAll-17) 

OUTPLT 

17 ~ALU~ TABlt IS BLILT FON A SI~GLE DB CURREtliON P 
ANGLE FOk All 8A~OS 
l4,NPSCR LR a,~FSCR TABLE CF CB LCRRECTICNS TO ALL 
FUR BGTH URcCTI\ITY ~NO SOU~O lEvtL CHA~GtS 
NU~SER CF FRE~lE~C' fA~CS 24 CR 8 

17 OIRECTIVIT' ANGLES 

SP(2~tl7) ARRAY OF DB CCRRECTICNS 
D IMEI\i S ION I o l 2, 3) , U aT ( 24, 1 7) , DC lll 1l , P S l l 1 7) , 5 P ( 24, 1 7) , PAl 17 ) 
DIMENSION R~~X410) 

OI~E~SION RrlUFll4) 
UIMtNSION OSPL(24),0BNll7),B~t24) 
~EAL*8 FNAM 

C MASS STO~AGE (RANUOM DISK I/0) INCECES, CCUNTER, AND FLAG 
CuMMON /MSIO/ INDX1C40), INOX2(3), INOX3(36), ICJ., ICPF.N 
DATA Ill, IL2, IL3, IRR /40, 3, 36, C/ 
DATA H/1.2E-3/ 
DATA IOP/0/ 
I RP= 1 
IGG=l 
If( IUP.NE.OJGO TO l 
w=J.. 
IFlNB.EQ.24)k=.3333 

lOOC 
00 lOCO J==l,l7 
OBNIJ)=l.44269~041*ALCG(CCPSFlJ1)/~ 

lOP= 1 

C360 
C360 
c 

NRN==l 
IC 1 == 1 
CALl GETPAR(FNAM,lJ 
CALL OEF 11\JEt 13rFNAM,&SPlC01{ &,~fl~t140J 

C OPEN RANCOM DISK FILE 11 AND SET FLAC, lCPE~, TC ~~~lCATE T~E FILE 
C IS OPENED. 

CALL CPENMSll3r INDXl, ILl, C) 
IOPEN 1 

c 
C TURN-OFF FATAL READ ERRUR 78 AND 79 SE~SE SwiTCHES A~D TUK~-ON 
C ERROR COUNTER, IRR 

1 CALL EKRSET{IRR, 1) 
lflld(l,NCOFJ.EQ.O)GO TO 5 
I R= I I:H l, NCOF ) 
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CORSIJL 2 
COkSPL 3 
CGRSPl 4 
CORSPL ? 
CORSPL t. 
CGRSJ.'L 7 
CuRSPL 8 
CC.RSPL ., 
CORSPL lC 
CGRSP L ll 
COI<S?l 12 
CCRSPL 13 
CORSPL l.'t 
CGt(SPl l? 
CORSPL lo 
CORS~L 17 
CUR St> l lb 
CORSPt. h 
CGRSPL LO 
CUKSt'L n 
CCil.SPL 22 
CORSPL 23 
CGK $j) l 24 
CLRSPl. z:., 
CORSPL 2o 
CCRSPL. 21 
CLRSPL 28 
COKSt'l 29 
CORSI-'t. 30 
COR SPL H 
CORSr'L 32 
CCRSPL 33 
COKSPL 34 
CORSPL 35 
CURSt'L 3t; 
C.OKSt'L 31 
CGI<SPL 38 
COkSI'L 3S 
CORSPl 40 
CGRSPL 41 
COR SPL 42 
CORSPL 4j 
C.ORSPL 44 
CORSPL 45 
CORSPt. 'tt 
CORSPL It] 

CURSH 4S 
CCRSPL 4S 
CORSPL 50 
CORSPL ~1 
CDRSPL )2 
CORSPl 53 
\.LRSPL 54 
CORStJL 55 
CuR SP l 56 
CUR SP L 57 
CG~SPL 58 



IG0=2 
If (IR-1) 20, 20, 50 

C BUILD CORRECTICN TABLES 
5 CONTINUE 

IB(l,NCOFl=ICOR 
c 
C SAVE MAJOR INDEX COUNTER IN STORAGE F~CVIDEC SY NCISf COMP. ROUTINE 

IBC2,NCOfl = ICl 
c 
C IBM36C 
C360 IBC2,NCOFI 

10 
c 

If I ICOR-1) 
CONTINUE 

C IBM3t:O 

NRN 
10, 10, It() 

C 14 NRN = IB(2,NCGF) 
C360 wRITE(l3,15)(00(J)eJ=l,NPSCRJ 
C360 WRITE( 13,15)(PSCJ)eJ=l,NPSCR) 
c 
C INITlAL~lE MINOR AND MAJOR INDE~ CCL~TERS 

14 NRN = 1 
ICl = IBI2,NCOF) 
IF (IGO .GT. 1) GO TO 105 

c 
C ZERO OUT MINOR lNOEX BEFOR'f kRtli'r..'G {N DIS'K f-{lR lST liME ;fQ;R THIS 
C NGISE COMPONENT 

~5 oc 100 J = ltll2 
INOX2(J) = 0 

lOC CGNTINUE 
c 
C SET INDICATOR TO WRITE AT ENO-Cf-H,fCR;!•AllOtli 

llol c 
GO ·ro 110 

c 
C SET lNDICATOR TO wRITE IN-PLACE 

lC5 In 1 
c 
C USE 

llC 

15 
c 

MINOR INDEX 
CALl ST1NOX(l3e INOX2, l'l2-) 
ENCODE! 1'tO,l5,aB~f)(UCIJJ,J=l,,..FSCRJ 
FGRMAT{ 17F8.3,4X1 

C wR l TE OA lA ON 0 ( SK 

c 

CALL wRITMS(lJ, RBUF, 14, r..Rr.., la-J 
f'.IRN=NRN+1 
El\iCOJE( l'tO,l.S,RBlJF) IPS IJ) rJ=.I.-r..FSCR! 
CALl WR 1 TMS ( 13, RBLF, 14, ti!RI\, Ud 

C USE MAJOR INDEX 
CAll STINOX(l3, INDXlr tlll 

c 
C WRITE MINOR INDECES ~N DISK 

CALL nRITM$(13, INDX2, Jll, 1<.:1, l~l 

ICl = ICl + L 
IF I IGO-ll 20, 2C, 3C 

2C N~S 1 
c 
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CORSPL 59 
CORSPt,. ~a 

CORSPL tll 
CORSPL o2 
CORSPL 63 
CORSPL 64 
CORSPL 65 
CURSI-'l 6b 
CORSPL 67 
CORSPl 66 
CORSPL 69 
CORSPL 70 
f.ORSPL 71 
E:ORSPl. 12 
f.ORSPL 13 
CG~SPl. 74 
CORSPl 75 
CORSPL n 
CORSPL 77 
CGRSPL 7b 
CORSPL 79 
CORSPl. ac 
CORSPl 81 
CORSPL 82 
CORSPL 83 
CORSPl 84 
CURSPL 8.~ 
CORSPL 8t 
CORSPL 81 
CORSPL 88 
CORSPL 69 
CuRSPL 90 
CGRSPL 91 
COKSPL n 
CORSPt.. 93 
CORSPL 94 
CORSPL 95 
CORSPl. 9t 
CORSPL 97 
CORSPl. 98 
CORSPL 99 
CORSPL lCO 
CGRSPL lU 1 
CORSPL 102 
CORSPL 103 
CC..I~SPL 104 
CORSPL 105 
CORSPL 10e 
CORSPL 107 
CORSPL 108 
CORSPL 109 
CORSPL ll.G 
CORSPL lll 
CORSPL lll 
CORSPL 113 
CORSPL 11~ 

CORSt'L 115 



C READ ~INU~ lNOECtS FRC~ DISK 

c 
C USE 

C360 
C360 
c 

LALL REAOMS(l3t INOX2t ll2, 16(2,~CCFJ) 

MINOR INDEX 
CALL STI~UX(13t INDX2, ll2J 
REAJl 13, l5HDOT(Jl,J=.i.•f\PSCR) 
R 1: A J ( U , l 5 ) I P SI I J ) , J = 1 , f\ P SC R ) 

C RtAU CATA FRCM OISK 

c 

CALL REAOMSil3, RjjUf, 14, f\R5l 
OECOOEI 140, b,KSlJf J (UGH J) ,J=l ,HSCfiJ 
If ( IRR .GT. 0) GC TC 300C 
N~S=NKS+l 
CALL READMS( 13, R8LFt 14, ~RS) 

C USE MAJOR INDEX 
CALL STINDX(l3, H!OXl, llU 
DtCUOEl l40el~,RB~ff{P$T{J},J=1tf\PSCk) 
IF (IRR .GT. OJ GO TG 300C 

25 

21 

IF I IGU-U 30, 3C, 25 
DC 211 J=1.NP.SCR 
1FlDOIJJ.E~.£TJGO TO 27 
lf(DOCJl.E~.OGT(J))GC TC 27 
OOHJl=DO,Jl 
I~P:2 

UCIJl=OCfiJ) 
IF(PS(J).FQ.ETlGC TO 2e 
lfiPS,J).E~.PSTIJJ)GC TC .28 
1-'STIJl=PSIJ) 
IRP=2 
PS(Jl=PSTIJJ 
CONTINUE 
IF t IRP-11 3G, 3C, 14 

3C CCNTINUE 
0[; 39 J=l,l7 

TSPX=TtllLl(t'AIJJ ,PST,DCT,l,I\F~C~l 
DO 38 N=l,N!3 

40 
c 

SP(N,JI=SPIN,J)+lSPX 
CLNTINUE 
CONTINuE 
GC TO 400C 
IGO=l 

C I BM36C 
C 42 NRN 18(2,NCCfj 

42 N~N = l 
ICl IB!2,NCCF) 
NMl = NPSCR + 2 
IF INB .GT. llJ ~~I = ~~~ + ~FSCR 
If liGO.GT.ll (,UTC~C~ 

lq5 DO 200 J = l,NMI 
lf\DX3(J) = '' 

200 CONTINuE 
lr. - 0 
GG TU 210 

205 lh = 1 
2 l C CAll S T IN 0 X I U., 1 N 0 X 3 , N f'J I ) 
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CGI{SPl 
Cul-iSPl 
CUR Sr' L 
CORSPl 
CORSPl. 
CUkSPL 
CUtl.SPl 
Cur:SPl 
COt<SPl 
CLH.SPL 
CURSPL 
COI'\SPL 
t.CRSPL 
CURSt'L 
CORSPL 
ClJRSPL 
Cur\SPL 
CCKSPL 
CLkSr'L 
tCR:)rll. 
CLRSPL 
CLJr(.SP L 
COkSI-'L 
CLKSPL 
CGRSi>L 
CORSPL 
CCRSPL 
C.Ok SP L 
CUI~ SP l 
C:.RSI-'L 
CCRSPL 
CCRSPL 
CGR SPL 
Cui<:St'L 
CiJP,!JPL 
CO~<::>PL 

CCRSPL 
CORSPL 
CCRSt'l 
CuKSPl 
CORS<'L 
CORSPt.. 
CORSPL 
t.OKSPL 
CCRSPL 
COKSPL 
CGRSI-'l 
CGKSPL 
CCRSPL 
tuRSPl 
CCRSPL 
CGf>St:.L 
CORSr>l 
COt<.SPL 
CGKSPL 
CGRSPL 
CC.t<.S?l 

l16 
117 
ll8 

L2G 
Ul 
LU 
12' 
J . ..:.'1 
u:;, 
!20 
U7 
i2H 
l2S 
HC. 
l.H 
u~ 

lJ" 
U<t 
1J5 
1H. 
137 
Ub 
13'0 
l<tL 
l4l 
142 
143 
144 
145 
146 
14 7 
14£: 
l4S 
15C 
1~1 

152 
1 ~d 
154 
155 
l:lo 
157 
l.:d:l 
15'> 
1oL 
luI. 
!62 
16 3 
1o4 
ltJ ~ 
it.t. 
167 
lt:E 
lu<;; 
170 
l 7 l 
U2 



C360 
c 17 

16 

43 

45 
C360 

NS=l-NS 
N2::N S 
DO 45 J= l,NPSCR 
NS=NS+NB 
I'.E=NS-N2 
IF CNB .Gr. 12J GO TC 43 
WRITE( 13tl7)(0P(NJrN=N5r~E) 
fCRMATI24F8.3r8X) 
ENCODEilOO,l~,RBUX)(OP(~),N=~S,~EJ 
FGRMAT{12f8.3,4X) 
CAll WRITMS(13r RBUX, lOr ~R~t lh) 
NRN=NRN+l 
Gu TO 45 
NM=NS+1l 
NF=NM+l 
ENCOOEl 100,l6,RBUXJ(DPlN),N=hSr~~~ 
CALl Wo~RIIMSI13, RBUX, lOt 1\R~, Ud. 
NRN=NRN+1 
ENCODE(lOO,lb,RBLXJCOP(NJ,N=hf,hE) 
CALL ~RlTMSlllr RB~X, lC, NR~~ I~) 
NRN=Nt<N+1 
CCNTINLE 
wRITE( 13, 15) (PS(J) ,J=l,~PSCR) 
ENCODE( 140t15,RBLf)(PSlJ),J=l,~PSCRJ 
CALL wRI TMS( 13, RBUF, 14, IIIR"' lt,cJ 
CALL STINDX(l3t lNOX1, Ill) 
CAll WR1TMS(13t INDX3, N~I, lClt lh) 
IC1 = ICl + 1 
If CtGO-lJ SC, SC, 7C 

5C NRS = 1 

C36C 

?4 
55 

C3t0 

CAll KEAUMSll3, INDX3, ~Mit 1Bl2,~CGF)) 
CALL S TINDX I Ut INDX3, Nft!U 
DO 55 J=1,NPSCR 
lf(NB.EQ.24JGO TO 53 
REAOll3,17)10dl(N,JJ,"=1,NBl 
CAll RcADMSll3t RBUX, 1C, 1\RS) 
DtCODtl 100, lb,RBI..X) lDbHN,Jl 1 f\=l 1 f\B) 
IF llRR .GT. 0) GC TC 30CC 
N~S=NRS+l 

GL TO 54 
CCNTINLE 
CALL REAOMSC 13, RBuX, 10, NRSl 
DE:COUE:I lOG, 1<-rRBt..:X) (OBl (t,,J) 1 f\=l 1 121 
IF tiRR .GT. Ol GO lC 30GC 
t\RS=NK.S+l 
CALL KEADMS< 13, RBUX, 1(., NR5l 
DtCOOE(lOO,l~tRBUXllOBTl~tJl,f\=13,2~) 
If liRR .GT. 0) GO TC 30CO 
NRS=NRS+l 
CONTlNL.E 
CCI\iT lNUE 
R E AD I l3, 15 l ( P S I l J ) r J = 1 t N P SC ~ ) 
CAll READMS( 13, RBLF, 14, 1\RSJ 
CAll ST INOX\ 13, INDX1, ILU 
C t.COO t: l 140, 15, Rd t.F) ( P S 1 ' J) , J" 1 , f\f S(:R) 
IF l IRR .GT. 0) GO TC 30(!0 
IF l iG0-1) 7G, 70, oC 
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CORSPL 
CORSPl 
CUkSPL 
CCRSPl 
CGRSPL 
CORSPL 
CORSf'L 
CURSPL 
CORSPl 
C.ORS~L 
CUKSPL 
CGRSPL 
CURSPL 
CGRSPL 
CORSPL 
CGRSPl 
CURSPL 
CGRSPL 
CGRSPL 
C.ORSPL 
CORSPL 
CORSPL 
CORSPL 
CORSt'l 
CORSPL 
CORSPl. 
CORSi>l 
C.OR$P l 
(.Of< SPL 
CCRSPL 
CORSPl 
CCRSPl 
CORSPL 
CORSPL 
CORSPL 
CURSPl 
COKSPL 
CORSPL 
CGI<SPL 
CORSPL 
CuRSPl 
CORSPl 
CUKSPL 
CG~SPL 
C.ORSPL 
CLKSPL 
ClJRSPL 
CORSPL 
CCRSPl 
CORSPL 
CGKSPl 
CORSPL 
COkSPl 
CURSPL 
CCJRSPL 
COkSi'L 
CORSPL 

173 
174 
175 
1 7t. 
1. 71 
ue 
179 
180 
181 
18<: 
183 
184 
lb5 
lEt 
187 
1d8 
18~ 
190 
191 
l <; 2 
19 3 
194 
19 5 
l9o 
197 
19€ 
l9'.i 
200 
2Jl 
L02 
203 
204 
205 
20t 
201 
208 
2u<J 
2LC 
211 
2U 
£13 
2l4 
2&.5 
Zic 
217 
218 
219 
220 
221 
222 
223 
224 
225 
L2b 
22.1 
228 
229 



c 

60 CONTINUE 
00 64 J=l,NPSCR 
DO 62 N=l,NB 
I=(J-U*NB+N 
If(OPlll.EQ.ETJGO TO 61 
lf(OdT(N,J).EQ.OP(IJ)GO TO 62 
DBHN,Jt=DPtll 
IRP=2 

61 OPI I l=CBT(N, J) 
62 CCNTINUE 

lf(PS(JJ.EQ.ET)GO TO 63 
lf(PS(J).EQ.PST(JJ)GO TO 64 
PSTCJJ=PSIJJ 
IRP=2 

63 PS(J)=PSTIJ) 
64 CONTINUE 

If (IRP-ll 10, 1C, 42 
70 CCNTINUE 

IJO <;C J=L,l7 
DO 75 N=l,NB 
OSPL(h)= TBLL2(6Cf(N),PA(J),BCF,FST,OBT,Lrlt~B,NPSCR,24rlll 
CBfC=DBN(JJ 
IFIITYPE.EQ.l.OR.ITYPE.EQ.2.CR.I1~Ft.EQ.6.0R.lTYPE.EQ.9.0R.ITYPE. 

* E:Q.l2lDBFC=O. 
75 BN(Nj=flOATINl-OBFC 

DG BC N=ltNB 
80 SP(N,JI=SP(N,Jl+TBLUl(FLCAT(~),B~tOSFLrl,~Bl 

9C CONTINUE 
GC TO 4000 

30CO CALL ERROR(ITYPE,6,14) 
STOP 

L TURN-ON FATAL READ ERROR 78 AND 79 SE~SE S~IICHES 

4COC CALL ERKSET(IkK, 0) 
DO 4lCO J=l,17 
iJC(J)=ET 

410C PS(J)=ET 
DC 42CO N=l,4CI:l 

4200 OP(l\i)=ET 
RETUK.N 
END 
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CORSVL 23U 
CORSPL 23l 
CORSPL 2:12 
CORSt>l 233 
CURSPL 234 
CORSPl 22<. 

JJ 

COKSVL 23t; 
CORSfJL n1 
CORSPL 238 
CORSPL 23<; 
tvKSPL 240 
CORSPL 241 
CORSi>l 24.2 
CURSPL 243 
LOti.SPl 244 
CORSPL 24~ 

CCRSI-'L 24t. 
CGRSPl 247 
CuRSPL 248 
CllRSPl 249 
(.URSPl .::5C 
CORSPL 2~1 

tORSPL 2 ::>2 
CORSPL 2~j 

C.URSPL 254 
COHSPL 255 
CLIRSPL 256 
CORSPl 257 
CORSPL 25ti 
COR SP t. 259 
CORSPL 2t.C 
CC.RSPL 261 
CIJRSPL 262 
COR S?l 2o3 
Cl.RSH 264 
CORSH 2t.5 
CORSPL 266 
CORSPL 2t7 
COR St>L 2o8 
CORSPL 2oCJ 
CCF< SPL 270 



COMPLEX FUNCTION CPOL~Rt~i 
c 
C COMPUTES THE POLA~ F(l~M tf4A(i~tftOE, A"GLEJ FOit lHE CCMPLEX QUANTITY 
c A, 'REAL PART, iMAGitiARV PAlin~ 
c 

COMPLEX A _ . _ . , 
DATA Pl2 I 1.57C1963267949~ I 
AMP(X, Y) = ABSlX) * SQRTtl. i i~f*t•l~li)t 
AR = REALU) 
AI= AIMAGCAl 
T = 0.0 
IF lARJ 20, lC, 2~ 

10 If tAl) 20, 50, 2C 
20 T = ATAN2(Al, AaJ 

J = ABS(T I Pl2) + 0.5 
If IJ-2*CJI2J) 3C,ItC,3E 

30 AR = AMPCAI, AR) 
GG TO 50 

4C AR = AMPCAR, AI) 
50 CPO~AR = CMPLX(AR, Tl 

RETURN 
END 

CPOLAR 2 
CPOLAR 3 
CPOlAR 4 
CPOLAR 5 
CPOLAR 6 
CPC.LAR 7 
CPOLAR 8 
CPOLAR 9 
CPGLAR 10 
CPOLAR 11 
CPOLAR 1~ 
CPCLAR 13 
CPOLAR 14 
C. POLAR 15 
CPGLAt< 16 
CPOLAR 17 
CPOLAR 18 
CPOLAR 19 
C. POLAR 20 
CPOLAR 21 
C. POLAR 22 
CPOLAR 23 



c 
C PURPOS~ TO READ I~ VARIABLES A~C ARRAYS 
C ANS DUMMY VALUeS OF ANl lC EliMl~ATE BlLtK DATA REQUIRED BY 3 
C ALSO TU SORT AND REARA~GE T~E BASIC CATA FRCM TEE187C 

c 

CGMMGN/CCUNT/NEPR,~l 

COMMON/OIGI/IUNIT,IPNOB,IPLCT 
CGMMO~/CCNTNT/AEPRI6),ALRU(5),AAlfA(tJ 

CGMMUN/SIZE/NLRC,NAlfA 

COMMON/LEVELS/A~LI 5 I 
DIMENSION OATN(l) 
DIMENSION ANSI~) 
DIMtNSION OUU,D2(U,03(1J,041U 
DIMENSlCN ARG(324) 

C IBM SYS36C + 37C 
C REAL*8 ARG 
c 
C UATA ~Ill BE LOADED BY DATA STATE~ENTS TG CCNSERVE TIMt ANL 
c 
C REAO THE SPeCifiC NOISE CO~TCL~ \~LLtS 1( BE EXA~INEt 

C AND THE NUM~ER Of CCNTCUR ~ALLES 

c 

1000 

101C 
c 
c 
c 
c 
c 
c 
c 

NAMEllST/OIGI~T/A~lt~l,IL~IT,IF~CB,IFLCT 
DATA ANS/85.,90 •• 95.,1GC.,lC~./ 

NL=~ 

DO lOCC I=l,Nl 
A~LI I )=ANSI I) 
Ifl IMUOE.EQ.-UGC TU 
lPNOd=O 
IPLOT=O 
lLNIT~O 

kE:A0(5,DIGINl) 
CONTINUE 

lClG 

REAU NUM9ER GF NOISE rL~tTIC~ ~AllES TC EE Rt'D 

READ THE ARRAYS CF NOISE LE~El P~~~MElt~S ~l=FUNCEPR.,ALPHA,L~O) 
Olt 02, U3. 04 

DATN IS AN A~kAY SLPPLIED BY lEEl€7 Cf ~liSE V~LUES c 
c 
c 

EPR VALUES, ALPHA VALLES ANO VAlLeS Cf LCGlO RC IN A CNE DIMENSIONAL 
~TRING SLCH TbAT THF StTS REPEAT THEIR CRCE~ 

102C 
c 
c 

c 
c 

J=O 
OC 1020 l=l,N,4 
J =;J+ 1 
C l( J J =DA TN C 1 J 
t12CJ)::OATI'.CI•U 
u3(JJ=OATNl 1+21 
04{Jl=OATN{i+3) 
CCNTINUE 

SGRTS INTO INCREASING CRDE~ 
SGRT ~ITH RESPeCT TO EPR 
CALL SORKTR(02,03,D4,N4,0l,OAJ~(~4+ll ,OATN(l),ARG! 
GET THE NUMBER OF DISTINCT EPRES,ALPHA&S ,LRC&S A~D 

VALUeS ANG STORE THE~ 

75 

HtEIR 

CAT AIN L 

OAT AIN 3 
OATAH~ 4 
GAT AIN , 
OAT AI~ (J 

UATAiN 7 
DATA IN b 
CAT AIN ~: 

CAT AIN 10 
LJATAII\ ll 
OAT AIN L:: 
DATA IN ~3 
DATA!N 1 , .. 

CATAlN 15 
CAT A H'i Lt. 
GATAIN l1 
CATAJl'. 18 
UATAIN l<:i 
OAT AIN 2C 
OATAi;~J 21 
CAT AIN 2<' 
DATA IN 2..J 
OAT AIN 24 
OATAIN 25 
DATA IN 2.t-
OAT All'. 2.7 
CATAlN .2L 
CATAI.N £<7 
CAT All'. 3C 
CATAIN 31 
DATA H, .u 
DATA iN J3 
GAT A H.., j4 

CAT AIN ?0:. 
.. J 

OAT Ali'. 3o 
L:ATAIN 37 
DATA IN 3B 
UATAH-4 3'7 
OATAIN 40 
DATA IN 41 
DATA IN 42 
DATA IN 43 
DATA IN 44 
OAT A io'\i 45 
IJATAlN 46 
CAl"AlN 47 
OATA!N 46 
DATA IN 49 
CAfAIN ,0 
DATA IN 51 
DATA IN ~2 

DATA IN 53 
OAT AIN 54 
UATAIN :;,5 
DATA IN ~6 

CAT AIN :;,7 
UATAlN !:18 



c 

c 
c 
c 
c 
c 
c 

c 
c 

c 
c 

CALL SQUASH (UlrN4,AEPR,NEPR) 
CALL S~uASHC03,N4rAALFA,~ALfA) 
CALL SQuASHl04,N4,AlRC,~l~CJ 

OUTPUT SECTION FOR l~PUT ACClSllC DATA 

12=0 
UU 1040 l=lrNEPR 
If lMOO(I-lt 2)) 9007, 9006, 9CC7 

9006 wRITE l6,eggg) 
8999 FCMMATilH1r//54Xt22HACOLSTIC DATA FUNCTION,/53X,24HNCIS~ LEVEL VAL 

*UES WB) ~ 
9007 ~RITE {6,gCOEl AEPR(IJ 
9008 fCRMAT(//lOX,34HAT ENGINE PERFCR~ANCE PARAMETER= rlPE10.3) 

wRITEI6, 900g J 
9009 FORMATC/55X,24HLOG10 OF RANGE AT CPA ) 

WRITE (6,9010) 
9010 FORMATI5Xr10HclEVATIC~ ) 

WRITE (6.9011) IALRO(JJ, J = 1r~lRC) 
9011 FORMATt7Xr5HANGLEr5X,1PEl2.3,8El2.3l 
9012 FORMAT(5Xr9H(OEGKEES) ) 

DO 103C N=1,NALFA 
11=12+1 
l.C:=I l+NLR0-1 
wRITEl6r 9013 l AAlFAlNJ ,(Ol(~J,~=Il,I2J 

S013 FORMAT(/4XrlPEl0.3,2X,CPflO.l.8F12.1) 
103C CCNllNUI: 
104C CCNTINUE 

CALL S~ITCHINEPR, Nlr ~lRC, ~ALFAt 01, C21 

C OUTPLT SECTION FCR IRANSCA~~EC l~fUT ~RRAY 

c 
c 

WRITE (t;,c;Clt) 
9C16 fORMAT( lHl./1/l 

wRITEC6, 9014 ) 
9014 FORMATI4CX,51HTABLE OF UEVElCPED \ALLeS fuR LCGlO Of RANGE AT CPAl 

WRITE I 6, 9015 ) 
9015 FORMATC46X,~3HBASEO C~ lHE PR£CECI~G l~PuT ACCUSTlC CATA 

14=0 
DO 1060 l= 1. Nl 
wRITE(6, gQ17 JANUII 

9017 fORMATI///,44Xr26HVALUES FCR ~CISE lEVEl OF rf5.1t~H DB 
wRITEl6, 9018 l 

9018 FORMATIJ/, 7X,9HELEVAllGNr30),28~E~GINE PERFCR~~NCE PARAMETER 
WRlTE(6, 901g J 

9019 FORMATI9X,5HANGLE) 
w~ITE(6, 9G2C ) (AEPR(JJ,J=1,~EP~J 

9020 fORMATl7X,9HfDEGREES),2Xt1~El5.3,5El5.31 
wRITE (6,9013) 

76 

OAT AIN 59 
CATAII\ oO 
CATAlN 61 
OATALN o2 
DATAlN 63 
DATAlN 64 
DATA IN t;; 
CAT AIN o6 
DATA IN 67 
DATA IN 68 
DATA IN 69 
OATAiN 10 
CAT A IN 71 
DATA IN 72 
DATA IN B 
CAT AIN 74 
CAT AIN 1~ 
OATA I.~ 7o 
DATA IN 17 
CAlA.1N 7b 
DATA IN 7C, 
OATAlN 8(. 
OATAlN 81 
uATAlN 82 
DATAJ.N 83 
DATA iN 84 
DATA IN 85 
OAT AIN bt 
CAT AIN 87 
DATA IN 88 
OATAH~ b9 
DATA IN 9G 
OAT AIN <;1 
DATA IN 92 
CAT A iN 93 
OAT A iN Cflt 
CAT AIN 95 
DATAII'o 96 
DATAIN S7 
DATAii\0 98 
DA1 A IN <:;<; 
CAT AIN lOC 
DATA IN 101 
OA TAl N lGl 
OATAlN 103 
DATA IN 1()4 
OAT AIN 105 
CAT AIN 1CL 
CAT AIN 107 
CAT AIN lG8 
OAT AIN lGS 
OA1A1N 110 
DATA IN 111 
OAT AIN 112 
DATA IN 113 
DATA IN ll4 
OATAIN 115 



c 
c 

DO 1050 K=1,NALFA 
13=14+1 
14=13+NEPR-l 
WRITE(6,9021) AALFA(K),(02(l),L:[3,14J 

9021 fORMAT(bX,lH(,lPE10.3,2H) w4X,ElC.3,(5E15.3)) 
105C CONTINUE 
l06C CCNTINUE 

RETURN 
END 
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CAT AIN 
DATA IN 
DATA iN 
DATA IN 
Dt.TAIN 
CATAIN 
CAT AIN 
UATAIN 
OAT Ali\ 
DATA IN 
DATA H.; 

llt 
117 
lHl 
11'1 
lZC 
121 
1~2 

123 
124 
U5 
12(; 



c 
c 
c 
c 

FUNCTION OPSO ( F, SSO,CBO, SBltlA, SelSt Ei tDRI't ,CO, t<N, LOft ZNR,ZN I, ND I 

COMPuTES THE ACOLSTIC GROLNO REFLECTICN ANOMILY FCR POWER SPECTRAL 
Ot:N S lT IE S 

REAL KN, KOR, LF, LDF 
DIMENSION LDF(lltZNRilltlNitl) 
DIMENSION ~PX(2., nX(2Jt Z(21 
COMPLEX Fk, W, RP, ZNe FX, Of, SBlt TA 
COMMON/BLK97/lNtRPrktf~ 
EQUIVALENCE tRPX(U, RP). C .. X(U, hJ, tZ(U, ZN) 
DATA ZERO, ONtt EPSt TPI /O.,l.,1.2E-5,6.263l653071796/ 
TA = (0.,0.) 
DPSO = ONE 
TSBOS = ONe - I<N*K~ 

KOR = TPI * F * R I CO 
OA = KOR * ORN 
lF = ALOGlC(fl 
l(l)= TBLUl(Lrr lOft ZNR, 2, ~0) 
Zl2)= TBLUl(Lft lOf, Z~l, 2, ~D) 
IF ((ABS(Z(lJ)-ONE) .LE. EPS .ANC. A6S(Z(2)) .LE. £PS) GO TC 9 

1 RP = ZN * SBO + SBl 
IF tABSlRPX(1)J+ABStRPX(2J) - EFSJ 2, 2, 4 

2 IF lABS(lSBOS) - EPS) 10, lOt 11 
10 RP = tZN- ONE) I lZN + CNEJ 

GO TO 5· 
ll RP = l-1.,0.1 

GO TO 5 
4 RP = (RP - lSBl+SBlJJ I RP 
5 W = ZN * lONE - RP} * CBO 

lr; = I; * w 
If lABS(WXl11)•ABS(hX(2J) - tPS) 6, 6t 7 

6 FX ::: (0.,0.) 
GO TO 8 

1 w = 
FX = 

8 TA = 
OP = 
OPSD 

9 RETURN 
END 

(0.,1.) * ((~OR+KOR)*SBlS) I ~ 
Fwod 
(RP + FX * tONE- RPIJ I CC~E + OR~) 
ONE+ TA * CMPLXlCOS(UA), -Sl~(OAJ) 

= REAllDP * CC~JG(OP)) 
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DPSD 
DPSO 
OPSD 
DPSD 
DPSD 
DPSD 
DPSO 
OPSO 
IJPSD 
DPSD 
DP!)D 
DPSD 
OPSD 
CPSO 
DPSD 
DPSD 
OPSO 
DPSD 
DPSO 
DPSD 
DPSC 
OPSU 
DPSO 
CPSD 
OPSO 
OPSD 
DPSD 
CPSO 
DPSO 
OPSD 
DPSD 
DPSD 
CPSD 
DPSO 
OPSO 
DPSO 
CPSO 
OPSD 
DPSD 
DPSD 
DPSO 

2 

It 

s 
6 
7 
8 
9 

LO 
11 
12 
13 
ilt 
15 
16 
17 
L8 
lS 
20 
Ll 
22 
23 
24 
£5 
2t> 
21 
28 
2<; 
31..1 
31 
32 
B 
34 
35 
3t 
37 
38 
39 
40 
41 
42 



SUBROUTINE ORIVESCOl,02,Xl,X2r~l,V2,SU~,Sl~ltiMOOEJ 
C PUR~OSE TO SIMULATE THE OLTPll CF THE AMES FSAA SI~UlATOR 
C BY GIVING COOROI~ATES CF THE fliGHl PATH lY,lJ,fHE E~GINE 
C PRESSURE RATIO(EPR),THE OI~ECJIVJTV AhGLECSCI) ANO ThE E~GINE 
C ATTITUDE ANGlECOE) 

CCMMON/CGUNJ/NEPR,Nl 
COMMON/OIGI/IUNITriPNOB,IPLCT 
COMMON/CONTNT/AEPR(6),ALR0(9J,AAlfA(6J 
CGMMD~/lEVElS/A~l(5) 
COMMON/ASD/S0(3),NSL 
CGMMGN/SIZE/NLRO,NALFA 
COMMON/FLIGHT/IMODEQ,OXQ,OVQ,DZ,,OSCIQ,OCE,,CEPRQ 
COMMON/R[S~LT/XlQrX2Q,YlQ,Y2Q,S~~,,Sl~l,,IEC' 
DIME~SION Xl~(5),X2Q(5),YlQ(5),V2L(5J,SUM,(5J,SL~Lg(3J,JECQl5J 
DIMENSION XP(l02C),YP(l020),FS(3C6t,fP(306t 
GIMENSION OXllOO),OY(lCO),Ol(lGO),OEP~(lOOJ,CCE(lOO) 
DIMENSION Sl20lrODX(2C),ODYl20),CCZl~O),OCEPR(20),DDDtl20J 
OIME~SIGN DUU,02(l),JIJlE(l6) 
OIMENSIGN Xl(5J,X2(5),Yl(5J,~2(5) 
DIMENSION IECI5),SUM(5),SOS(3),Sl~L(3) 

DIME~SICN PNt2J,EM(lJ 
DIMENSION SPP(lCO) 
DATA IItlli/ 1,1/ 
DATA EM /3HEPN, 3H PN/ 
DATA PN/3H M.,JHFT./ 
NAMELIST/DIGSIM/NFPP,OX,OY,OZ,DEF~·,OOE,CSCI,SC,NSL 

l,No,os,uox,oov,ooz,ooEPR,ooo~.~LS,~Lf,ISJCP 

C INITIALIZE THE fliGHT PATH ~AlUES 

c 

CATA NDrS(l)IO,C.O/ 
CATA NFPP,NLN/25,5/ 
IJAIA OX/lCC*C.O/ 
OATA DY/lCC.,200.,3CC.,4C0.,5CC.,6C0.,700.,800.,900.,lOOO.,l200., 

ll400.,l600.,taoo.,zcoo.,z3oo.,260C.,3ooo.,400o., sooo.,6v00.,7ooo. 
2,eooC.,SCGG.,lOOOC.,75*lCOCC.C/ 

DATA OZ/l.O,l.O,l.Or5C.~lGO.,l5C.,20C.,300.,.o0.,500.,b00.,700., 
l800.,900.,LOOO.,l2CO.,L400.,18CO.,l900.,~000.,~L00.,2200.,2JOO., 
22400.,2SCC.,75*C.C/ 

DATA DEPR/lS*2.G,l.~,l.8rl•7,1.6,1.5,1.6rl•7tl•8tl•9r2.0,75*1·9/ 
OATA ODE /10*20.0,5*15.G,5*1C.0,5*C.C,75*0.0/ 
OAf A 0 SC 11110.0/ 
DATA NSLl,SDS/3,l.C,l52.4,463.31 
DATA ISTOP/0/ 

C PuSH FLIGHT PARAMETERS I~TO SLBRClTI~E VALUES 
IF ( IMODE .EQ. -l) GO TO llCC 
NSl=NSLl 
NLS= 1 
NLF=Nl 
IF ( IPNDB .EQ. 1) 111=2 
IF I ILiNIT .EQ. U 11=2 
IC=O 
OG 999 l=lrNSL 

<;99 Sulll=SDS(l) 
1000 CONTINUE 

REA0{5, 9000 ) TITLE 
IC=IC+l 
REA0(5,DIGSIMl 
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DRIVt:S 2 
DRIVES 3 
DRIVES 4 
DRIVfS s 
DRIVES 6 
ORIVt:S 1 
ORIVt:S 8 
Ck l Vc S <; 

Dk I VE S l(J 
OJ<IVtS Ll 
OR 1 Vt S iL 
CRIVES L3 
CRIVt:S llj 
ORIVES i.5 
DRIVES lb 
CRIVtS 17 
DRIVtS 18 
DRIVeS lS 
CRIVES 2C 
CRIVtS n 
CR I Vc S n 
C.R IVES d 
CRIVtS 24 
DRIIItS 2? 
Ct(llltS 2c 
DRIVtS 27 
CK l VE. S 28 
CRIVES 2.9 
CRIVtS 3G 
DRIVeS .H 
CKIVtS 32 
OKIVl::S 33 
OH I VE S 34 
CR IV t: S 35 
Cf<IVES 3t: 
DKIVtS 37 
CRIVI:S j{j 

CRIVES 39 
CRIVtS 4G 
DRIVES 41 
OR IV 1: S 42 
DRIVt:S 43 
OR I VI: S 44 
er~.z vt. s 45 
DRIVI::S 4tl 
JRIVt:S 47 
OR I Vt:S 48 
ORIV!:S 4S 
OkiVES 50 
DRIVES 51 
Df<IVtS :,2 
DRIVES 53 
DRIVE:$ 54 
ORIVI:$ :,:, 
Of<.lVtS 5(J 
ORIVES 57 
IJRIV!::S 5c 



NLN=Nlf-NLS+ 1 
lf(IC.EQ.1JGO TO 1010 
CALL RESTRTIOl,02,NEPR,Nl,NlR(,~ALFA,~LS,hLFJ 

1010 CONTINUE 
IF ( NO .EQ. OJ GO TO 10~0 
DO 1020 1=2,NO 

1020 SliJ=S(I-lJ+SQRJ((OD~Cil-ODXCI-llJ**2+CDCYCIJ-ODYtJ-lJJ**2J 
SP=Sl U 
OX( 1) =OOX( 1) 
DY( l)=DDY( U 

DZl 1 )=DOlt 1) 
Dt:PR(l)=ODEPR(l) 
D DE ( l) =DODt: C U 
SPP{ 1)=0.0 
00 1030 1=2,NFPP 
SP=SP+DS 
SPP( I J=SP 
DX(II=TBlUl(SP,S,OOXtltNDJ 
OY({)=TBlUl(SP,S,OOY,lt~D) 

OZ( l )=TBllJU SP,S,ODZtl ,l\DJ 
DEPRllJ=TB~UlCSP,S,ODEPR,1,hDJ 
OOE(IJ=TBLUllSP,S,ODOE,l,NOJ 

103C CONTINUE 
104C CONTINuE 

CAll VDIMlOltD2rNEPR,"l'NLRC,,..ALFl,,..lS,NlfJ 
IFIIPLOT.E~.O) GO 10 1C5C 
wRITE(2, 9000 JliTlE 

9000 FORMATll8A4J 
I'IFF=NFPP-1 
wRITE l2,900lJNfF,,..lN,NSL,(SCt~2),~2=l,NSlJ 

q001 FORMAT l315,3f10.CJ 
WRITE (2,900~) CANl(K3),~3=~lSthLF) 

9002 FORMATllPE15.b,4El5.6,15J 
105C CONTINUE 

OG 1080 l=l,NFPP 
lfii/2*2.EQ.I) GO TO 1060 
WRITE(t, 9C03 )TillE 

1060 CCNTINUE 
9003 FORMATllHlr30X,l8A4~ 

c 
DSCIQ=DSCI 
IMODt:Q=IMODE 
OXQ=DX( I) 
OYQ=OY(I) 
CZQ=OZ (I) 

DEPRQ=OEPR(IJ 
CCEQ=OOEtiJ 
CALL VAlUt210t,D2,~EPR,~ltNLAC,~AlFA,~lS,~lfJ 

00 1031 J=NLS,Nlf 
Xl1Jl=X1Q(J) 
X2(J)=X2Q{Jl 
YUJl=YlQ{J) 
Y2{J)=Y2t.I(J~ 
SUM(J)=SUMQtJ) 
IEClJ)=IECU(JJ 

1031 CCNTINUE 
fJO 1032 J=1,NSl 
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DR I Vf: S 
DRIVES 
DRIVES 
DRIVES 
DRIVES 
OI<IVt:S 
DRIVES 
CR IVE S 
ORIVtS 
DRIVES 
CKIVES 
OR[Vt:S 
CRIVt:S 
DRIVES 
CPIVES 
OR I Vt S 
OR lVES 
DRIVES 
DRIVES 
OR IVE S 
ORIVtS 
ORIVt:S 
URIVES 
OR IVE S 
CK IVtS 
CR I VE: S 
DRIVES 
DRIVt:S 
DRIVES 
OR IV t: S 
DRIVES 
CR I liES 
DRIVES 
DRIVES 
DkiVtS 
DRIVeS 
CRIVES 
DRIVES 
DRIVES 
DRIVES 
ORIVt:S 
ORIVE5 
DRIVES 
DRIVtS 
OR IVE S 
DRIVES 
DRIVi::S 
DRIVES 
DRIVES 
DRIVES 
DRIVES 
OR IVE S 
t;RIVt:S 
DRIVES 
URI \ItS 
OR IVE S 
DRIVES 

:>9 
oO 
61 
b2 
63 
o4 
o5 
66 
67 
t.8 
6'7 
7G 
11 
12 
73 
74 
75 
1t. 
11 
78 
.,s 
60 
81 
82 
83 
84 
85 
86 
81 
88 
as 
90 
91 
92 
93 
94 
95 
9<: 
97 
98 
99 

100 
101 
lC2 
103 
104 
105 
106 
107 
lOS 
109 
110 
111 
112 
113 
114 
115 



1C32 SlNL(JJ=SLNLC(JJ 
IF I I .tQ. 1 l GC TO 101C 
lfl !PLOT .t't;;.O} GO lU lL70 
WkllE 12r9G22) OXIIJrD'tllJrSPP(IJ,(Sll\liiZltiZ=lrNSU 

9022 fORMAT( 1Pf:l5.u,5El5.td 
W R IT E ( 2 , S 0 C ~ ) ( X l I K ) • X 2 (I<) ~ Yl ( I< l , 'r 2 (10 , S lJ fwl l K J , I H ( K ) , K = ~ l S r J'..l f I 

107C CONTINUE 
.-;RITE ( 6, 9GtJ4 

9004 FOR~1AT ( L~ ) 
wRITEto, <;OG4 
WRI1El6t <JC05) DX(I),O'rCf)tClCU,Ftdll) 

9005 FO~MATllOX,30HAIRCRAFT CCORDI~AT£S IXrYtlJ =.1PE10.3,3h , .ElO.J, 
* 3~ t rEl0.3,5H (rA3r2HJ l 

IIIRITE (6,9001t) 
WRITEI6,8998)SPP(I),P~IIl) 

8998 FCK~ATl9X,31H UISTANCt ALC~G fliG~T T~ACK : ,lP~lO.J,2X,AJ) 
WR[JE(t, 9004 ) 
wRITE (6, 9C06 l DDE(Il,CSCI 

9COt. FORMAT( lOX,23HENGII'<t: ATTlTUDE A"Gll:: =,.I.PH0.2,BH (t.;EGtlEESl , OUU: 
*CTIVITY ANGLt = ,ElC.2rl1H (C[GREES> 

wR1Ttl6r 9004 ) 
W~ITt lbr 90t7 ) DEPRliJ 

9007 fORMAT(lCXr3lHENGl~E PE~FGR~A~CE FAKA~ETE~ = ,1PEL0.3l 
WRIH:(6, 9004 l 
00 1075 JKl=l,NSl 
il!RITE (6,<;CC81 EM{IIlhSLtlillJKlJ ,StHJKU ,PM tiJ 

'J008 FORMAT(lOXtl~HNOISE lEVEL H. '*~3,5HDE = rf-tJ.lrlbH AT A SICt:LINE t 

*11HDISTANCE O~tlPE10.3,1X,A3) 
10 75 CC~T INUE 

wRJTEl6r 5C04 ) 
WRITEto, 9004 ) 
.-;RITE 16, 90C9 ) 

9 C 0 S FOR M A l( 3 4 X , l 4 H L 0 N T C UK PC I N 1 S 
WHITEl6, 9004 l 
wRITt (6, <;OlO I 

'J 0 1 0 F C R Jl-1 A T (2 X , 
* llOH NUISE LE\IH l.Efl CG~TCLI' PCII\T RIGHT CC~T 
lOUK POINT ACCL~ULATEC ft~EA t~KCR ClUE J 

WHITE (6, 9011 ) E~lllll,P~!IIl,F~(II,,P~(l~),PNClllrP~CIJl 
9 0 ll fGP MAT ( ? X, lH I , A 3 ,3 hD~) , 1 C X rlH ( t A 3 t ltl) t 7 X t l H ( , A :3 t 1H) t 11 X t l. H ( t A3, 

* lH),7X,lH{,AJ,lH).lCX,81·dSQLJ.RI: rA3,3~i) J 
WRITE((:;, S004 I 
WRITE 16, SOIL llA~LIJJ,Xl{J),~l(J),X2(J),~L(J),SuMIJ),IEtiJ),J=Nl 

lS,NLFl 
9012 FORMATI4X,CPFd.lr1XrlPELC.3,2X,ElC.3,6X,E1U.3t2X,t1U.3,UX,El0.3r 

* l4Xrl!>) 
lG8C CCNTlNLE 

If( IS1LP .EQ. 1 l GG TC lOCiC 
GO TO 1 OCO 

IO<;;C CGNTlNUE 
IF ( IPLOT .LE. OJ GC TC 112C 

llOC CCNfiNlJE 
l 1 1 C ~ c,\ T IN L; E 

CAlL PLO l Ill XP, ~p ,PS ,fP, 102,2,5) 
ll2C CLNriNUE 

;{[TURN 
ENO 
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CI<IVES llo 
Dl{IVfS ill 
DRIVES lUl 
OR IllES llS 
CxiVES lLC 
DKlVt:~ 121 
DR IV c ~ U2 
likiVcS U3 
CkiVtS 124 
CkllltS 125 
DRlVtS 12(. 

CklllcS 1L7 
DRIVES U£ 
CRIVES us 
DKIVES uc 
OK1Vt:S lJl 
DR l V E S 13, 
OkiVLS 133 
ukiVcS 134 
OI<IVt:::. 13:;; 
CRlVcS l::t 
DRIVES 1 ~ 7 
OR IVt:S lJB 
CtdV!:S 139 
CRIVES l4L 
CRIVtS l'd 
GRIVtS 142 
CRiVcS 143 
CR I VE S 144 
UK1VtS l4 ~ 
LK.IVcS l4t; 
DRIVES 14 7 
LklVt:..;:, llt8 
D~.IVtS 149 
ORIVt:S l5C 
OR I liES l ~ 1 
CKlVtS 152 
l.JKIVES 153 
CHlVI:S 1~4 

OK l Vt S l!>~ 

CRIVtS l:>t: 
GRIVtS 157 
LRIIItS !?8 
OR I VES b9 
CkiVES ltO 
OkiVES 1b l 
DRIVt:S l < ) '-L 

OR I VES 163 
OH IVt:S lt.4 
DRIVES lu 5 
LRIVC:S 166 
01-< IV t S lo 7 
DRIVES 168 
l.tdii£S loCi 
I"":PlVES 1?0 
Cf..IV!:S 171 
In:;, [ V £ S 172 



S~BROUTINE EOGEOI(NPSIX,PSIXeBCfiF, USPLIF,CZ,THP, 
1 GAM,RVPPriHCPPrETAP,PSIO,PSIOP,BW,TLEr 
2 PS2) 

c 
C TITLE 
C ECGE DIFFRACTIUN 
c 
C PURPGSE 
C THIS SUBROUTINE CALCULATES T~E ECGE DIFFRACTIGN BY THE fOLLO~lNG 
C CALCULATIONS 
C BANDWIDTH EFFECT TER~S 

C ~AVE NUMBER 
C PATH LENGTH DifFERENCES 
C PHASE DifFERENCE FOR l~lOENT ANC IMAGE FIELDS 
C REFERENCE PRESSURE FCR DiffRACTED fiELD 
C DFIFRACTED PRESS~RE fiELCS 
C LEADING eDGE ADDITIONAL DIFFRACTED PRESSURE flcLG 
C SUMMATION OF DIFFRACTED FIELCS THAT INCLUCES eA~uwiUIH eFFECTS 
c 
C INPUT - CALLING SEQLE~CE 
C NPSIX NUMBER OF DIRECTIVIT~ A~GLES PSIX 
C PSIX DIRECTIVITY ANGLES AT ~HICH USPllF IS GIVEN 
C BCFIF CENTER FREQLE~~V 
C USPLIF THE USPL FGR THE FRE,LENC~ BCF 
C CZ A~BIENT SPEED Cf SCL~O 
C GAM TRANSFOR~ED ~AVE ~L~BER 
C RGPP MAGNITUDE OF rRA~SFC~~EC SOL~CE PCSITION 
C fhO~P PHASE GF TRANSFlRMEO SCL~Ct PCSITJL~ 

C ETAP TRANSFORMED C~SER~ER A~GLE lETA ) 
C PSIO DIRECTIVJJY ANGLE f(R DIFFR~CTEC l~CIOE~T FIELU 
C PSIOP DIRECTIVITY A~GLE f(R OifFR~ClEC I~AGE FIELD 
C Hh FILTtk BAND kiOlH 
C TLE LEADING EDGE TERM 
c 
C OUTPLT 
C PS2 SHltLDED MEAN S~LARE PPESSUPE 
c 

c 

DIMENSION PSIX(l)rLSPLIF(1}, 
1 A(3),6,3),~(3J,0(3) 

CCMPLEX CFlrALPl,BETlrBET2 
DIMENSION RALP1(2J,RBET112),RBEl2(2) 
EQUIVALENCE CRALPHU,ALPU, IRBEll(U,BETlJ, (R6Ef2(1J,BET2J 
CCMPLEX CPOLAR 
DATA OfG~AO, RADOEG, P(, EPS /1.74532S251943t-2r 57.295779513082, 

* 3.14159265358S8, l.E-10/ 

C COMPLTE BAND~IDTH EFFECT ERM 
c 

c 

u 10.**1.5*8~) 
FA = .s•c Q + 1.1~ 
fB = .5*1 Q - 1./Q 

C COMPUTE ~AVtNUMBER 

c 
wKP = 2.*Pl*GAM*tlCFIF I Cl 

c 
C COMPUTE PATHLENGTH DifFERENCES 
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EDGEDl 2 
EDGED I j 

EUGEDI 4 
I:DGEDI :-
EDGeD I t. 
ECGEDI 7 
tOGED! e 
EDGED I 

"' EDGt:OI 1( 

E:CGf:D 1 11 
ECHO I u 
EiJGEu 1 .. 3 
f:UGEUI 14 
EDGED I 15 
EOGt:Ul lt, 
tOGEUI 17 
EDGEU l 18 
tOGEui 1<> 
f OGED I 2G 
EDGED I n 
EDGED I 22 
EOGEOI 23 
EDGED l 24 
EOGI::U I iS 
EDGED I 2t.. 
EDGE:OI 27 
EDGEul .:s 
EDGED I 2S 
EDG£0 I 30 
tDGeD l H 
EDGEU I 32 
EOGEOI 33 
EDGED I 34 
t:OGf:UI 35 
EGGED 1 3t.. 
EDGtDl 31 
EOHul .Hi 
ECGt:Ol 39 
EDGED I 40 
EDGED I 41 
tcGED l 42 
EDGED I 43 
EDGED I 44 
EDGED I 45 
EDGEOI 46 
ECGEO t 47 
ECGEul 48 
EDGED I 49 
EDGED I 50 
EOGtDl ~1 
EDGED I 52 
ECGEOi 53 
t:DGb:JI 54 
ECGED I :;,s 
EDGED I 56 
EDGED I 57 
EDGED I 58 



c 

c 

A2=ABS(2.*wKP*KCPP*COSlEJAP*DfG~ADJ) 
Bl = SIN( .~*lTHP- THOPPj*OEG~AO ) 
CL = SIN( .5*(THP + THOPP)*CfGRAO ) 
AL = SQRT( A2 ) 
AB =AL*Bl 
A(. =AL*CL 

C CGMPUTt PHASE DlffERNECE FGR ~~~IOE~T AND ~~~GE FltLCS 
c 

c 

OL = SIN( THP*DEGRAO ) * Sl~l l~CPP*DEGRAC I 
GAMl= A2*DL 

C COMPUTE REFERENCE PRESSI..RE FCP DIFFIUlCTH FIELD 
C A TABLE LOOK-UP IS PERFORMED C~ PSIX VERSUS USPLif USING TBLUl 
c 

USPLO 
U SPL OP 
PC 
PCP 

c 

= 
= 
= 
= 

TBlul(PSIC,PSIX,LSPLIF,2,~PSIX) 
TdlUl(PSiCP,PSIX,LSPllfr2tN~SIX) 
10.•~(.C5*USPLOl 
lO.*~(.C5*USPLOP) 

C COMPUTE DIFFRACTED PRESSLRE fiELDS wHt~E SuBRCUTINE CFI lS USED 
C WHICH COMPUTES THE fRESNEl l~lEG~Al TI~ES IHE SQUARE RCOT Of 
C TrE IMAGINARY U~IT TI~ES PI 
c 

c 

ALPl= PO * CFI( AB 
~Ell= POP* CFI( AC 

C CONTINUE wHtN A2 IS NCT ~EAR ZE~C 
c 

c 

lOC AlPl=CPOLARIALPl) 
8Ell=CPGLAK(btfl) 
N = 1 
A(li=RALPlll)*RALPlll) + RBEll(l)•PBETlll) 
8(1)= 2.* RALPl(l)*RBETl(l) 
Ct l) = GAMl 
0(1) = R8ETll2) ·- RALP1C2) 

C COMPUTE LEAOING EDGE ADDlliC~AL ClffRACTtC PRESSURE fiELD 
c 

c 

lfiAL.EQ.O.)GO TC 20C 
IF( TLE.EQ.O. ) GC TG 2CC 
N = 3 
8ET2=0.3989423*TLE*( IPO*Bl+PCF*CL)/AL )*C~PlXll.,l.) 
8ET2=CPOLARtBET2) 
A{l) = RALPllli*RAlPl(l) 
Al2) = R8Efl(lJ*RBEll(l) 
A(3) = RdcT24i)*RBET21ll 
~(2) = 2.*RALPltl)*RBET21l) 
d(3~ = 2.*~dETllll*R6E12(1) 
C(2}=-A2*C.5 
Cl3) Ct2J - C(l) 
0(2) = RBET2(2J - RAlP1(2) 
0(3) = KBtT2(2) - R8Ell(2) 

C SuM DIFFRACTED fiELDS 
C DETERMINE SHIELDEU MEAh SQLARE P~ESSLRt 
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EDGEDl 59 
EOGEUI 6G 
EGGED I 61 
ECGtO I 0~ 

EDGeD 1 o3 
ECGEtJI o"t 
EGGED 4 (.;!; 

EGGt:D I bb 

CCGi::u l 67 
EDGED I tB 
t:CGcD I 6C, 
EUGEOI 7u 
EDGED I 11 
t:DGt:Ul "12. 
t:DGEUl 73 
hGWl 7 '1 
ECGE:DI E 
t:DC!.:u 1 7 (; 
t:~ Ct:O 1 77 
ECCEu I 7b 
EOGEOI ]<:, 

EDGEiH 80 
EOGE:O I 81 
HGtl.d o2 
H:GED I 83 
HGEOI &4 
fDGEu l tl5 
tOCEul 6tJ 
tOGEu I 137 
tUCEu I se 
cOCEUi a<: 
ECGEO I 90 
EGGED l 91 
EGGED I 9i. 
EOGEDl 93 
ECGf:O I C,4 
ECGEu I c;s 
EDGED I <it. 
ECGl:Dl 97 
EOCEDI c;e 
tCGEUl 99 
tUGtUI lOG 
l:OGEDl 10 l 
£CGEiJ I J.O.t:: 
EDGED I 103 
ECGEOl 104 
EDGED I 105 
EDGED I lOb 
EDGED I 107 
tCGED I 1C8 
ECGEO I 109 
EDGED I l.lO 
EDGtD I 111 
EDGED I lU 
tOCEUl 113 
.t:CGEOI 114 
t:CGEO i U5 



------------ ---------

c EOGEDI llo 
2CC PS2 = O. EDGED I 11.7 

DO 300 J=leN EDGED I lUJ 
TERM=B(J)*COS(C(JJ*FA-D(.J)J EDGED I l19 
CJFB = C(J)*fB EOGEDI t2G 
If( CJfB.HJ.O. l GO TO 2c;c EDGEDl 121 
TERM = TERM * SIN l CJFB ) I CJFe ECGEOI 122 

290 PS2=PS2•TERM•A(J) EDGED I 123 
300 CONTINUE EDGED I 124 

c EDGED 1 125 
lOOC RETURN EDGED I l.Zo 

END EOGEO I 12 7 
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c 
(. 

l.. 
c 
c 
c 
c 
c 
l 
(. 

c 
c 
(. 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

)LBRO~T!NE EEGECMIIEDG~,ITYPE, 
1 L,V,~,El,Et,E3,RC,TH0,~0V,,,OLT,AI F,ALPUtA~) 

TITLE 
f~Gl~E EDGE GE~~ETkY 

PLRPOSf: 
T~IS SUdHGUTINE CALCLLATES E~1.I~E/EDCt GEC~ETRY hHI~H CUNSISTS Of 
CALCULATI~G ThE FULLL~lNG 

UNIT VECTOKS FCK h!NG fCG~S A~C E~GI~E RELATIV~ TL HAlf ~LANE 
ENGINE C~~Tf~ll~E LklE~TATiC~ RELATIVt TC EUGE~ 
FLOW INCIDENT ANGl[ 
I~Ltl ~~ NCZZLE CCCRGI~A1~5 PEL~TIVE TO ECCe 

!~PUT - CAll Sf~LENLE 
llD~E l ~0~ !RAlli~G EDCt 

2 FOR LEADING EGCt 
3 fOR T If' tiJ(,E 

IJYnE - = 4 fGR I~LEl fAN ~liSt 
NCr 4 fCk OI:~HAPGE TL~~(~ALhi~E~Y ~CIS~ 

INPUT - COMMC~ 
EWGEO All VARIABL~S APt L5EC 

REfKAC - lwtu ONLY IS LSLO 

CUTPLT 
u,v,w 
El,E2tE3 

RC,THtl 
KCV 
I.) 

ULT,AL>' 
ALPO 

LNIT ~ECTLRS fCR hi~G tCCE 
CC10fi.!,JNAH s-.SH.fl. L"IT ltECTCR~ FIXED TC Et,t.IT-' ~UCh 1 t'/<T 
El IS PARAlltl lC hAlf-Fl~~t 
POL~K CCCRDI~ATES Cf l~LET CR ~ClZLE RtLATlVf TO lD~~ 
VECTilR Of INLET CR 1\Cllll 
Vt~TUR OEPE~ul~G C~ tOG~ TYPE 
ENGlNi CE~TE~Ll~E C~I~~~~TI(~ ANGLES RtlATIVF TC lO~~ 
FLO~ INCIDE~l A~Glt 

C NOH 
C ALL Aii..GLES HlPUl A~O C'Ll PL T AJ.IE- H OtGRHS 
c 

DIMENSION Lt.:;),\113),h(3j ,El13J,E2(3),t3(3l,RCVC3l, 
1 Q(3l ,Af(3) 

c 
CGMMO~/EWGtU/ ~hPTt,SkPltrOlHED,CCSO,OOXlD,OOX2D,CDXOU,ODYlD, 

1 uu~zo,ouvco,ooto,oiA~I 

COMMON/REFRAC/l~J,lSTSG,I~E0(3),CF~SS,BE1A(lOl,CPSICilOl,"~SPC 

c 
DATA CEGRAO, ~ADDtG /l.74~32~2~l~43E-l, 57.2957795130~2/ 

c 
L U~lT VFCTCR (.I,I"PuTATICI; 
c 
C CCMPLTE L AND V CEPEhDI"G LPf~ ECGE TYPE 
c 

If( IEDG~ -l ) 1C0,20C,4CC 
c 
C COMPLTf Q \IECTG~ FC~ lhE TR~lll~G ~CG~ 
c 

lOC: Q{ll = O. 
Q(2) = -IJDX1D 
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f £:HUM < 
t:EGtur~ 

., 
E:Hi.::Ut~ '• 
H:GE-,M ... 

·' 
I:EGI:OM t. 
t t: li fL! ... 1 
c £: i, c:u/1 fJ 

Et GEUM c, 
ttGEuM lC. 
r: f-GEl. .. .'l, ll 
Ef:GEW-1 i.i 
•= t. c. tuM 1.; 

ff:CEOr-t. l't 
HGE01Vl 1' 
HGcOM lo 
E:HE:UM L7 
EFGFCM t8 
t:FGU:JM '' .. J 

t:tCI:ui·1 ,:0 
U::b 1 CM .:1 
•.:G~O~ ;; ~~ 

tEO L·i~ .; j 

ti:G:.Ui-1 ~ , ... 
tEGfLl:-1 .2? 
HCt-C:"l 2to 
i':f:Gfuo"• f t:.' 
r.:. G. u~1 ~~; 

HGLl.!,.. i'i 
LLCE:UM j i) 

t t([!J/-', .H 
FE:GLi.JM :.2 
l:tGtuM !.3 
l:tGC:UM j 't 

HGEUM .~ ~) 

hCEuM 3t. 
ti:GfuM 3/ 
HG~UM J8 
tt.<Jt::LIM 3'1 
t.I:GEUM 4C 
HGh.iM 41 
LIGEOM .:..c:: 
HGEuM 4,j 
EtGEUH 44 
FEG£UM /i:; 

ti::GEG•\.1 4o 
l:I::GtuM 47 
EI:GEUM 48 
f~t:GEOM 4S 
HGF.uM su 
F:t:GEUM 51 
ft:GtvM :J2 
t:i::Gi:UM ':;J,j 

HGEUi"' 54 
ELCEG1"1 55 
t:fLtu.v. 5o 
ttGEuM ':;J 1 
LEGEOM 58 



c 
c 
c 

c 
c 
c 

c 
c 
c 

c 

Q(3) = -DDY10 
AlP = -SkPH 
GC TO 300 

COMPUTE Q VECTOR FOR THE lEADINf EDGE 

20G Q(l) 
Q( 2) 

= 
= 

c. 
ODX2D 

3CC 

40G 

Q' 3) 
ALP 

Sf\ 
U{ l) 
Ul2i 
Ul3) 
CAll 
OCT 
VI U 
V(2) 
Vl3) 
CALL 
GO TO 

= -ODV2U 
= - SkPLE 

COMPUTE U AND ~ FCR TRAILING ~R lEA£l~G EUGE 

= SIGN ( 1., Q ( 2)) 
= SN*COSt ALP*DEGRAO ) 
= SN*SIN( ALP*OEGRAO ) 
= Ul1) * TAN( DIHED*DEGPAD 
VECN( U ) 
= DOTP(Q,UI 

= Q(l) - OGT *UCll 
= Q(2) - OOT*L(2) 
= ~(3) - DOT *U(3) 
VECN( V l 

50C 

COMPLTE U AND V FGR TIF ECGE 

~I: TAX= AfAN( (00Yl0-DCV20) I ( CC)Il0+t:CX2C t) 
o. u ( ll = 

lJ ( 2) :: 

U{ 3 l = 
v ( 1) = 
V(2) 

- COS! BtTAX) 
- SIN( liETAX) 
COSt DIHEO*OEGRAD 
c. 

Vt3) SINI DIHEO*OEGRAO 

C CCMPlJTt ~, Elr E2 A~D E3 
c 

c 

5GC CAll CRUSP(w,U,V) 
E21ll "'G. 
1:2(2) = l. 
E2{3l ..: c. 
CALL. CKOSPI!:l,t2,r;) 
CALL \IECNtf-ll 
tALL CROSPP3,tl,l2) 

L CCMPUTE EN~INt CENTERL;t\~ CRIE~JAllC~ A~GL~S k~LATIVE TC EDGE 
c 

c 

OLT = ATAN2( ~(21, -VI2) ) *RAC[EG 
ALP " t, SUd U 12) I *R A!.fJEG 

C COMPUTb fl0W INLirENT A~GLE 
c 

OCT = DOTP(l2tW) 
Q t U = DOT * h t ll - f: 2 I U 
l.ll2l = DOT • ~(2) - E2(2J 
Q(3) = DCT * ~(3) - E2(3) 
C. AlL 'vFCN l (J 
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HGEUM 5<; 
EEGEOM oC 

,EtGEUM cl 
t:t:GEOM 62 
EHEOM o.3 
HCEDM o4 
HGEGM t5 
EEGEOM t.l. 
EHEuM 67 
EtGE:OM 6o 
EfGELJM 6S 
Ef:GE:uM 7U 
EEGEOM 71 
EEGEOM "12 
HGEUM 73 
EEGEuM /4 
HGEOM 75 
EEGEGM 76 
EEGEOM 77 
HGEu!Y. 7d 
HGEOM 7S 
ctGEuM 8C 
I::E G EUM a 1 
tEGEUM 82 
Ei:GEu,lo\ 83 
EtGEuM 84 
El:GELM 85 
EtGEuM 8b 
EtGEU,"l & 1 
HGEUM e8 
EEGb..JM 89 
t:EGf::u~<~ rJC 

EtGEuM C,l 
EEGE:UM S2 
HGELlM 9j 

t:t:GEUM ~4 

ftGEuM 95 
EtGEUM 96 
tEGEuM 97 
H:GEUM '18 
f:fGEuM 99 
t:tGE:UM 100 
EE.GEOM 101 
HGEUM 102 
ti:GELlM 103 
cEGEuM 104 
HGEuM 105 
HCECJM 106 
HGEUM 10 7 
HGEOM 108 
Ef:GtGM 109 
HGEOM uo 
EI:GEOM 111 
HGEIJM 1U 
EfGEuM ll3 
EEGELlt"1 1l't 
tfGEuM ll~ 



ALPO = ACOS( DOTP(Q,~) ) * RAOOEG 
c 
C STORE LNIT VtLTUM IN OIRECTIC~ CF ~MElE~T FLC~ 
c 

c 
c 
c 

c 
(.. 

c 

c 
( 

c 

c 
c 
c 

c 
(. 

c 

c 
c 
c 

c 

Af{lJ=Q(l) 
AF{2)=Q(2) 
AFI ~)=loll3) 

LCMPUTE NJlll~ Uk lNLET PCLAR CCC~Cl~ATES RELATIVE TL ~DGf: 

XGP = DOXOlJ 
if( IT¥Pt:.EQ.4 J X'~P • XCP- COLC 

tOMPLlf VECTGR DEPt~DING LFC~ EDGE TYPE 

7CC 

1~1 lEUGE- 2 J7CC,ECC,~CO 

TRAILING EDGE 

Q(l) =c. 
U(2) = -( OOXlD- XOP I 
U(31 = -( OUYlO + DDYCO 
GO Hi 1000 

LEACING (f)GE 

ace r;Jtll =c. 
Q(2l = OOX2D + XCP 
uc3> : -( uuvzn • oovoo 
Gl 1J lOOC 

T lP t:UGI: 

ODSD 
XOP 

900 Q(l) = 
Q( 2) = 
;.1 (3) - UDYOO + OOSD* TA~( Cl~EC*CECRAD ) 

CCMP~TE THE CGCRDI~ATES 

1000 DOT = OOTPIO, Lt * CIA~I 
DC 1010 I = lt3 
1.1 ( I l = Q ( I J "' 0 I AN I 
~t,;V(l) = Qlll- OCT* l.(l) 

1010 CONTINUE 
~G SQRTCRUV(l)*ROV{l) + RCVI~J*RG~(2J + RUV(3l*R0V(~J) 
THC c; ACOSI OtJTP(RCV,V) I il.C J "'I<AllDtG 

RETURN 
t:ND 
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EtGEUM 1lc 
EtGEu."' 117 
HGEU~ lliJ 
EEGEuM 119 
EEGEUM UG 
l[GEuM 1.21 
HGEuM lt!L 
HuEOM 123 
HGE:ul'-1 L::4 
ftGEuM u; 
EE:GEGM U(:, 

HI,; ELM 127 
HGEGM l2G 
HGEOM lLS 
t:tGELM llC 
HGEOM 131 
Het:t...r-1 U2 
tt(JEW~ 133 
HGf:CM 134 
f lGfUi"' l.:J:. 
H:GEO~ l..H. 
EEGtUN 137 
EtGt:u~, 138 
HGEOM l:h 
Ef:(,EUM 140 
l:f Cl:l.IM i4l 
EtGfGM 1 ~ ·~ 
i.e. C. ELM l<tJ 
HGEuf1 L<t4 

HGEt..r1 14~ 

HGfUM 14t. 
HGEuM 147 
EECt:.uM l'tEl 
t:EGEJM 14S 
E:tGtuM 150 
t.EGtuM 1:-l 
HGEOM 152 
HGt:.uM l!> j 

HGEUM 1;4 
E:I:G EG M 15~ 

HGEOM 1% 
f:t:GE:OM 1::)7 

HGE:uf•l 15e 
tt.: G E:OM 1~9 
E I: G Eui-1 1tJC 
I:EGEuM 1o 1 
t:ECt:OM lo 2 
HGt:OM io3 
tEGEGM 164 



SUBROUTINE tGACAl(D, BETA, NFB, F, AJ~l 
C VERSICN B DATE 19 DEC 72. 
c 
C REFERFNCE- O.G. DU~N, /NCTICE GF ~E~ISIC~S FC~ EGA RLUTINES/, 
C TeCHNICAL MEMO A~SfT~-2, 14 DEC 1~72. 
c 
C PROGRAM TO CALCULATE THE EXlHA GACUNO ATTENUATION OUt TU THE TUR-
C BULENT BOUNDARY LAYER OF THE AIR NEA~ IME GKCUND PLA~E. REFER TU 
C FIGURE 3 Of SAE-AIR876A AND FIGL~E 4 OF SAE-AIR923. 
C T~E RMS CAL~ULATICN ERROR IS LESS THAN 0.1 06 NITH kESPECT 10 
C FIGURE 3 UF SAE-AIR876A. THE ~EC'~ TERM FOR ElfV~TIGN ANGLE BETA 
C REPRESENTS THt BEST FIT FGR FIGL~E 4 CF SAE-AIR923. 
c 
C INPUTS. D = DISTANCE BET~EEN SCLRCE AND CBSERVEk IN FT. 
C BETA = tLEVATIGN ANGLE I~ DEG 8ETwEt~ THE HORIZONTAL 
C GROLND PLANE AND TrE CBSE~VERS LI~E Cf SIGHT TO 
C THE NOISE SOLRCE lCBSERVtR CN THE GROUND) 
C NFB = ~u~bER CF fRE,~E~l~ BA~DS 
C F = AN ARRAY Of (Nf8) SAhC CE~TER f~ECUENCIES IN hl. 
c 
C OUTPUT. ATN = T~E ARRAY Of EXT~~ GRCU~D ~TTt~UATICN VAlUES FLR 
C EACH FREQLENC~ BA~O. 

c 
C ALLOCATE STORAGE fGR CTHER A~~A~S 

DIMENSION Flli,ATN(U, t:GA(7J,Cl(6J,C2(6I,C3(6),C4(6),CO(ul.C(8,t:d 
lrDANGl5J,Dfl5,6) 
IUAL li:3Cf{7) 
DOUBLE PRECISION SuM, PO~t UTER~ 
DATA LBCF /O.,l.724546,2.0255S2t2•326602t2•627632,2.928667r 

1 3.229682/ 
DATA tGA I7*C .1 
O~TA DANG /0., 2., 10., 20., 45./ 
UATA OF /l.,l.,.18c,.163,0., 1.,!.,.2qJ,.183,0., 1.,1.,.352,.188, 

1 c., 1., 1.,.4oc,.lsa,c., 1.,1.,.468,.21~,o., 1.,1.,.53~,.235,u.t 

DATA CC 12.55007C5,3.1CC5o97,4.854333,o.l758828t7.J12o577, 
1 8.7609923/ 

DATA C/7.4685316,9.817C5t3,-116.11669,-513.50033, 3598.272,25113.8 
227,-873C6.191,-7S5555.2S,9.0470852,2C.067737,-12i.U4562,-li~7.682o 
3,3896.C422r5Eo47.28,-1C2929.41,-19COE3J.5, 11.494171, 22.~527~e, 
4-131.242G2,-il78.1871, 4Cj9.3326, 6028~.SY,-l09376.6Y,-2006965.~, 
514.9J3S11r ~3.UC3SC3,-202.45769,-1217.178~, ~~8b.l3b6t ~0729.708, 

o-178S58.3S,-l992C2E.1, l6.6CSB34, 18.789958,-187.864,-797.87204, 
75tC7.9789, 3~470.374,-13S6&8.42,-l079105.8, 19.Ull0l~, l3.7b1L67, 
8-243.34348,-832.S7531w 7773.€2~2, 45ol4.59~,-203312.d7,-l620027.l/ 

DATA Cl /2.4072E-J,3.4204E-3,4.6G8E-3,~.e72E-3,7.24E-3,8.19~E-3/ 
uATA C2 /?.u,7.2,10.C,12.0,l?.C,l6.0/ 
UATA C3 1-l.S66,-1C.276,-7.443,-8.ll<t,-4.632,-5.3~b/ 
DATA C4 /3.041,3.C75,3.13C3,3.12C5,3.0196,~.998l/ 

X = A~S(fH 

IF (X- l.J 2, 2, 1 
1 J = ~tTA I ~o. 

ANG = ABS(6~1A- 90. * FLCAliJ)l 
IF (M00(J,2J .NE. CJ ANG ; ~C. - A~~ 

IF lANG- ~5., 4, 2, 2 
2 UO 3 l = l,NFB 

ATN([) = O. 
3 CCNT HWE 
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EGA CAL 2 
EGACAL j 

i::GACAL .. 
i:GACAL ~ 

EGACAL 0 

EGACAL 7 
EGACAL e 
EGA CAL s 
EGACAL 10 
EGA CAL ll 
EGA CAL 12 
EGA CAl 13 
EGA(..AL 14 
C:GACAL 15 
t:GACAL 16 
ELACAL 1 7 
E(,ACAL lo 
EGACAl. lS 
EG~CAL 2C 
E~ACAL 21 
cGACAl 22 
EGA CAL 23 
EGACAL 24 
EGACAL 2? 
EGA CAL 2u 
EGACAL 2.7 
EGACAl 28 
EGACAL 2<, 
tGACAL 3C 
EGACAL 31 
EGALAL 32 
tGACAL 33 
EGACAL 34 
EGACAL 35 
EGAC.AL 3o 
EGAC.AL 37 
EGACAl 38 
EGACAL 3~ 

fGA<..AL 4C 
tGACAL 'tl 
EGA CAL 42 
E<>ACAl 4_j 
EGA CAL 44 
EGACAL 45 
EGA CAL 4{; 
i::GAC.AL 47 
EGALAl 48 
tGACAl . 4'7 
EGACAL 50 
EGA CAL ~ll 
t<.,AC.AL ~2 

tGACAL :13 
ECACAL 54 
tGACAL :>5 
HACAL ~t; 

EGA CAL 57 
EGACAL ?!l 



GO TO 20 t:GACAL !:lS 
4 If (X - 2.50.J 5, 5, 1 EGAC.Al 60 
5 DC 6 J = 1r6 f:GACAl e;l 

E CA( J+ 1) = c 1( J) * X EGACAL 0~ 

t CCNTINUE ECA(AL t . .:: 
GC TU 13 E:GACAL C.lt 

1 X = ALOG10tXl EGACAl 6? 
IF (X - ~- 6) 1C, a, 8 ELACAl tot: 

8 DG 9 J = ltb EGACAl t;;] 

EGA{J+lJ :::: C2 ( J) * (1. - E~F(C3(J} * (X - C4CJJJ)J l:GACAL (Je 
<; CONTINUE i:GACAL bCJ 

GL TO 13 i::GA(.J.IL 70 
c f.(;ALAL 11 
c COMPUTF EGA BY THE TAYLOR SEkiE5 LE~ST-S~UA~E-FIT. EGACAL 72 

1C N :::: 8 tCALAL B 
XX .: )( - J.OH'i521 t: CA l~At 74 
DC 12 J :::: 1 f (; tGAC,.o.. 15 
Pew :::: l. tLALJ..\l 7t. 
sut-~ ;:: COtJI t(•IH~L 77 
oc u l :::: l, N t : .. ;\L.\L 7b 
PO~ ·- POw * XX I FLCl\T (( l E. IH .. t"-.. ,c:; 
U TERc"l = PUw * (..(l,J) l::ui4Li~L .. ;L 

11 SliM SuM + DTt:~ t' ECACA._ 81 
ECA(J+l) = :':.UM t:.GACAL G2 

12 CCNTlNL.E: EC:.A(,Al b3 
13 DC 14 J .;;: l,c ECACAL <'4 

EGA( J+ll .:: EGA(J+l) * Ttllll{At.G, CAI'.Gt 01-( l,J), 1, SJ H 4Ct.L ~ ~ :, 
14 CCNl INUE FCACAL co 

DC 1<;; I ::;: lrNFB HAC.I'.L .:.7 
!( 1\BSIF(IH ti.· tiCt\L dtJ 
IF ( X - 1. J 15. l~' lt: HAl.AL d9 

15 A TN ll l = c. t (,A(.~._ 9C 
GC TCJ 1<; 1: ( >~ C.t•L •;, 1 

16 l( ALCGlO(X) HA.:::AL ·.,.: 
IF (X - LtjCF~7)) 16, 1 7' 1 1 f..l, II CAL c ' ) ~ 

17 A TN l I l ; EGA ( 7) EGACAL t) It 

GO T!J 19 fGACAL c; s 
1 s A TN ( l) ; TBLul(>c, LBCF, EGA, 1' 7) t:GACAL c;c 
1<; CCI>iT INLiE fGACAl S7 
2C I<ETURN ECA(AL 'i b 

tND tGACA4.. r;~~ 
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SUBROUTINE EJECT 
C AUTHOR D. F. MELDRUM 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c. 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

PURPOSE 

METHOD 

INPUTS 

OUTPUTS 

TO PREDICT JET NCI5E fCR MUlTIPlE ElEMENT/TUBE 
NOZZLES FOR THE PHASE e 
NASA-AMES FCOTP~I~T CCNT~ACT NAS2-6969. 

AS DESCRIBED IN REFE~E~CE 1). 

VIA lABLED COMMON 

VIA LABLEO COMMCN S~ITCH 

NUMENG NUMBER CF NCISE SOURCES Of THE SAME 
NOISE TVPE. 

VIA LABLEO COM~C~ GCOMCN 

NCF 

RETAt241 

113 CCTA\E OF fULL CCTAVE SWITCH 
CR NLMBE~ Cf fREQUENCY BANDS (8 OR 24l 
DIRECTI~ITV ANGlES 

VIA LABLED CCM~CN GPRA~ 

AMACH 
NDbS 

MACH NUMBE~ CF THE AIRCRAFT 
NUMBER Cf CBSER~ER PCSITICNS 

VIA LABLEO COMMCN SLMSPl 

SSPL CURRENT ICTAL PREDICTED NCISE FOR NCF 
(8 ~R 24) FREQUENCIES, AT NGaS OBSERVER 
PLSITICNS FCR 17 CIRECTIVITY ANGlES. 

VIA LABLED COMMC~ A~GLE CSET UP BY SUtiROUTINE ANGLES 

PSI 

PSIC 

BETA 

17 OIRECTI~ITV ANGLES FGR EACH uf 
NCBS CBSER~E~ POSITIONS. 
11 OIRECli~ITV ANGLE PROJECTIONS fOR 
EACH Cf NCBS CBSERVER POSITIONS 
ELE~ATIC~ A~GLE FRCJECTION FOR EACh 
CF NCBS CBSE~VER PCSITIONS. 

EACH COMPC~ENT IS ~RITTE~ CN TAPE CR FILE 10 
fOR EACH Of NCF B~~CS FOR EACH Gf NOBS OBSERVER 
POSITIONS. 

VIA LABLEO COMMC~ SLMSPL 

SSPL CLRRE~T ICTAL PRECICTED NOISE FOR 
B OR 24 fREQUENCIES, AT ~OBS OBSERVER 
PGSIT!C~S FOR 17 DIRECTIVITV ANGLES. 

VIA lABLED CGM~C~ A~GLE (SET UP BY SUBROUTINE ~GLES 

PSI 11 DIRECTI~IJV A~GLES FOR EACH Of 
NCBS CBStR~ER POSITICNS. 
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EJECT 
EJECT 
EJECT 
EJECT 
EJECT 
EJECT 
EJECT 
EJECT 
EJECT 
EJECT 
EJECT 
EJECT 
EJECT 
EJ I::C.T 
EJECT 
EJECT 
EJECT 
EJtCT 
EJECT 
EJECT 
EJECT 
EJECT 
EJECT 
EJECT 
EJECT 
EJECT 
t:Jt:CT 
EJECT 
t:J EC I 
EJECT 
EJECT 
EJECT 
EJECT 
EJE~T 
EJECT 
EJECT 
EJ t:C T 
EJtCT 
EJECT 
EJECT 
EJECT 
EJECT 
EJECT 
EJ t:C T 
EJECT 
EJECT 
EJECT 
EJECT 
EJECT 
I::JECT 
EJECT 
EJECT 
EJECT 
EJECT 
EJECT 
EJECT 
EJECT 

2 
3 
4 
5 
6 
1 
8 
9 

10 
11 
12 
l3 
14 
15 
l(l 
17 
18 
lS 
20 
n 
22 
23 
24 
25 
26 
21 
28 
29 
3C 
3l 
32 
33 
34 
35 
36 
37 
.38 
39 
40 
41 
42 
43 
44 
45 
4o 
47 
48 
49 
50 
51 
52 
~3 
54 
55 
56 
57 
58 



c 
c 
c 
c 
c 
{ 

PSIO 

BETA 

17 DIRECTIVITY A~GLE PROJECTIONS FOR 
EACH Lf ~CBS LBSE~VER PCSITllNS 
cLE~ATIC~ A~GlE f~(JfCTICN fGk i~C~ 
CF ~t~S (B~E~VER FCSlfiGNS. 

C fUNCTION SUBP~GM CCS 
( 

I:'SHLCG P\otRSuM 

C SUBROlTINES ANGLES t'ENClZ ZEPC 
c 
(. 

c 

c 
c 

c 

COMMO~ /EJfCTO/ lEJECT,~LMTtiS,A~EA,AR,JS,A~AC~J,AMALhS,~V, 

* PS,PA~EA,PTS,PMAC~J,PCV,EJA~G, 
OlCCR9,LlN9rNTr9,{MA~rlG'~'~~lStlLF9tllAYS, 
*-l"f9( lO),PCJAc;( lO~,PLA<;llC), 
* I:L 0 H 9 r E 0 H 9, ~ l h 9 ( liJ l , TL 'i ( 1 C I , C f t~ , F foi 9 

CC~MON/S~ITL~/NTYPE,lTYPEr~E~CriCCF,IP~f(7l rlCNILJ),~LLPT 

CC~MON/TMSPL/SPLI24,17lrltil2t3rl3l 
C CONSTANTS UStD JN INTERNAL CALLLLAT1C~S 
c 

CCMMON /GCUNSf/ INrlG,JTlriJ2,FC,Flrf2,F3ef4tF~rf6rt7,F8,t9,tlO, 
* IO,Il,I2,13,14,I~r1brl7,10rl9tllO,PltP33,P~,POUlr 

* EPS,UNOEf,BL,((C,CPK,RPC,tTAtl7~,M1,t~l,I17rAtPI 

c 
C VAkiA~Lf SET CALCULATEO IN l~f PRCGRA~ FNCCESSl~G 
c 

c 

CC~MON /GCCMlN/ ~CF,~K,HCfli4) ,TSFL(l4,1Crl7l,SPLTlZ~rl7J, 

* t:lufl 2 ':ll, R ETA Ill l , .S Pt 2 ( 17 l , TG A Gil ( 24 l , C C P Sf( 17 J 
CLMMG~/SLMSPL!SSPl(24,1C,l7) 

CCMMO~/P~L0/PSPlll/,2GJ,fP~l(5,1CJ,ltF~l(~,LG) 

C FREQUENLY BA~r~ LStr BY ~RCGRAt' 

c 
CCMMON /GF~EUt CFRfQ(2~),LFHEtf25),Pf~EC(24J 

c 
C GENERAL INPUT PARA~ElLHS 

CUMMON/ANGL~/~Sitl7,lCl,PSI0(17,1CJ,eETA!l7,LO) 
c 

COMMON /GPKAM/AllP,ALTk,Sl(PE,A~ACH,~CeS,SLClSTilU},lTf~Gti~~~J 

* • I s p Ht "1' I H I ~~ 0 s ' I A 1 j{ t lj A 1 H M! u 4 l ft. 1 t: ~ p , t HI p ( ~ 0 ) , l A LT ( !) 0 ) 
* , 1\ P t1 E S , P R :: S I 50 I , P A t T( 5 C ) , ~ H L r- Ll.; , fC t> l T I ~ U J , R HUM lD { j U ) , C T t:to. P 
* , Cf)R r; S, CK H U"' 0 ~ I l G A, 1 G L:R, L T i: t- P, D PI< E S , L bUt-\ I C, XKN, N C, f-L D (50 ) t 
* lNRI~O),l~I{jC),LiNECT,~AXLI~rlFAGE,bCG,TCG,fl~,AALT,EPf 

c 
C AIRCMAFT-O~St:RVER GEC~ETRV ClTPLTS 
(. 

c 

CCM;'10N /Gf:OMt.d APV(l0,17J ,APl(lC,l7l ,PCllO,l7l ,DI-NO( lU,l1}, 
* Bl(l0,17l,dZilGt11),TilS(l7,1CJ,TFC(l7,l<..J,~!t~(lllrl-/l 
* , APP, T P, K HP, A PC, T C , RIlL , (.A , C Z , T S P ( 1 7, 1 J l , (. ( V 

C CCNVERSIGN CC~STANTS 
c 

CCMMO~tGCONVL/C(2,10),5lDISX(lUI 
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EJI::CT :JS 
E:Jt:CI uC 
tJf:( T t 1 
tJE~ T u 
tJ t:CT 03 
E-JECT t. '• 
tJEU ',-

l,J .... · 

f:Jft.r ()(; 

fJt:CT t/ 

t:Jt:CT <..t 
tJ EC I 

,, 
,,..·.) 

tJ EC T 7\..J 

tJ E<. T 1l 
l J c:c 1 u 
I:J ECT 73 
U ECT 74 
tJECI 7':: 
LJ tC T /L 

UEC1 l7 
EJECT 7> 
LJtCT r ,~ 
t_.jf:CT ~~ \. 

i::JH.I 81 
fJtCT 8<:: 
EJtU •·') 

t: ·' 
L.Jt:CT f" 'i 
I::JfCT }; ~ 

i:-Jf:Cl bt. 
tJt:Cf 8 7 
t:J LC T &8 
t,Jt:Cl uS 
f::JELl ;c 
t'JECT Sl 
EJECT '1t!. 
t:JEC.T c;3 
t:JfLJ ~4 

t:J t:c r 9:-
EJH.r 9t; 
utcr 97 
t:J EC T ':lb 
tJ f:C r c, '> 
EJtCl lUG 
EJEO lC1 
fJ EC r lu<: 
tJHT 103 
t:JECT -lC4 
E..J f:CT 105 
EJECT 1Ct:. 
t:Jt:Cr 107 
EJH.r 108 
LJEC T lG'.; 
lJFCT llC 
f:Jt:CT U.l 
£J f:C T lL.C: 
EJ E<.T 113 
EJ I:C I 1J.4 
EJ f:CT 115 



c 
c 

c 

c 
c 

c 
c 

CCMMO~/HEAD/HlN(20l,HCLll20l,CHI~l20) 

OlMENSlON PSl(24,17l 

I CN ( 9 l =I CN t 9 )+ 1 

CELT A=EJANG*RPD 
ALPHA=OELTA-ATANlSLCPEI 
AN-=NLMTBS 
CALL ANGLESlNOHSrDELTAJ 

C LOOP FOH THI:: N~MHER OF OBSER~E:~ FCSITIC~S 

c 

c 
c 

4C DC lOCO M=l,NUBS 

C CALCULATE TH~ PRE MERGE JEJ ~CISE PREOICliC~ 
c 

c 
c 

c 

CALL ~ENOZllllJECT,l,AREA,TS,A~AC~J,Cv,A~,AMACHS,AR,P5,CZ, 
* APO,PSIIl,M l,CFREQOl,SHTtl,ll,FBPfl 

CALL LINCC~(SPZil.l),l~AS,lG~S,ElCH9,ECH~,~wL9,Klw9,Tl9r 

*llAY9,fM~ 1 1DPg,p5l(l,MlrNCF,tlCf,FlA~,CF9,PCTA9,NTF9,Tf9, 
*QOPSF,SPL2rlCOR9;1BilrlrlT~PE)rll~~.FBPfj 

4~ CCNT INUE 

C CGNVtKT TO A UNIT CR I~DEXED ~PcCTPA 

c 

c 

1::1\G=NENG 
IFIENG.LE.O.Gl ENG=l.C 
DO 50 J-=ltll 
tlVANG=BETA!J,Ml 
OANGLE=PSl01J,Ml 
1::1\ S = E S H L J (, ( D A IJ u L E , ElVA~ G , E f\ G J 
DG 50 K;l,l4 

5C SPLl(K,Jl=SPLl!K,J)-E~S 

lf(NCr.EQ.~4l GO TO 3CC 

C CCNVERT l/3 CLTAVE TU FLLL LCTA~E 

c 

c 
c 

DC 2GC J=ltl7 
DC 2GC K;l,8 
5 P l T I K, J J 5 P L T ( 3 * K-1 , J l + 4. e 

2CO CONTINUE 

C ACO TC C~RRENr TOTAL A~O ~RilE (~ TAFE 10 
c 
c 

300 CO 4CC J=lrNCF 
DO 350 K=lrl7 

35C SPLT(J,K)=SPLT(J,Kl-SPZIJ,K) 
400 CCNTII\iUE 
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EJECT llt. 
t:J t:C 1 lll 
t:J EC T 116 
EJECT 119 
lJ l:C l 120 
i::J ECT 121 
tJI::CT 122 
EJECT 1 - l 

"-~ 

EJECT 124 
EJECT 12~ 

EJ tC T l.2<> 
EJECT 127 
UECT 128 
tJ f.C T U'1 
fJ[Cl l3C 
fJ tC 1 1.31 
tJ tCT U2 
LJEC T 133 
E.J i::C T U4 
EJECT J.j') 

t:Ji::C T lJl.. 
tJECT 137 
l:J EC T U6 
E:JELT us 
£J I:Cl l4C 
tJt:cr 1'tl 
EJtCT 142 
EJI::CT 143 
EJtC.T 14'< 
tJ ECT 14~ 

EJECT l4o 
tJlCT 147 
fJE:CT l4b 
fJ ECl 14 <, 

E.JECT l?U 
t:JECT 151 
f.JECl 152 
tJtCT l ~ 3 
t:J i::Cl lJ4 
EJ ELT lj:: 
LJtCT lSu 
t:JECT 157 
t:JECT l?b 
i::JECT l:)Cj 
£JH.T l6C 
E:J I:CT lt.d. 
i::JECT lo£ 
tJECl 163 
EJECT 164 
f:J l:CT lo? 
EJtCT lbo 
EJtCT l.o 7 
tJECT ltb 
t,Jf:Cf loS 
t:JECT 170 
EJ i::CT 171 
EJtc.T 172 



c 
C CALCULATE THE POSTMERGE JEJ ~CISE P~EOICTICN 
c 

c 
c 
c 

CALL MENOZZtiEJECTt2tAREA,PTS,P~~CHJ,PCv,ALPHAtA~ACH,AR,PAREAt 

* CZ,APO,PSIC1,MJ,CF~E,(1),PSl(l,1),F~PFJ 

C CONVERT TO A UNIT CR INDEXED SPECT~A 

c 

c 

ENG=NENG 
IfltNG.LE.O.OJ ENG=1.C 
DO 550 J=t,l7 
ELVANG=BETA(J,MJ 
OANGLE=PSIO( J,M) 
ENS=tSHLDG(DANGLE,ElvANG,ENGJ 
DC 550 K=1,24, 

550 PSl(K,J)=PSl(K,J)-ENS 
lf(NCF.EQ.241 GO TG 700 

C CONVERT 1/3 OCTAvE TO FLLL CCTAvE 
c 

c 
c 

OG 600 J=lt17 
DC 600 K=lt8 
PSl(K,Jl = PSZ(3*K-l,Jl + 4.8 

600 CONT INlJE 

C ADO TO CURRENT TOTAL AND ~RITE C~ TAFE 10 
c 
c 

c 
c 
c 

7CC DC 800 J=ltNCF 
DC 75C K=1.17 
SPL 1( J r K J =PWR SUM ( SPl T ( J t K) , P S l ( J r JC)) 

750 SSPLIJ,M,KJ=P~RSLMISSPLIJrMtiCl ,SflT(J,K)) 
SOC CCNTINUE 

IFI IPRT(7J.NE.7JGO TC 41C 
CALL NOISO(lPRTI7J,M,NK,lO,CHI~tiL~IT,SLCISX(M),PfRE~,SPLT(l,1Jr 

* NCF,ITYPEJ 
410 CONTINUE 

D 0 3 6 C J C = 1 , NC F 
DO 360 KC=l,17 

3~0 SPLT(JC,KCJ=SPLTCJC,KCJ-TSPL(JC,~,KCJ 

CAlL P Nl SUB ( S P l T ( 1 t 1 J t P S P L ( 1 , ~ ) , TF C ( 1 , "' ) t E P N U 1 t fJ,) , S P L2, 
*fEPNL(1,M) 1 NK,BCG,TCG,fLR,~t~CBS,tRR(~,l)J 

1FliPHT(3l.NE.3)GO TO lOCO 
CALL NOlSO(IPRT(3),M,NK,l2 1 CMI~riL~Il,SLCISX(~),PfREQ, 

* SPLT( ltU ,NCf,ITYPEJ 

lOCC CONTINLf 
RETURN 
END 
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EJECT 173 
EJECT 114 
EJECT 175 
EJ l:CT 17<, 
EJECT l' 
EJECT 178 
EJECT 17<.l 
EJECT 180 
LIF:';-; 181 
EJECT 182 
,EJECT 183 
EJECT 184 
EJECT 185 
EJECT 186 
EJECT 187 
EJ ECl 188 
EJECT 189 
EJECT 190 
EJECT 191 
EJECT 192 
EJECT 193 
EJ Et: T l94 
t:J tC T 195 
EJECT l9o 
EJECT 197 
tJECT 198 
EJECT 19S 
EJECT 200 
EJECT 201. 
EJECT 202 
EJECT 203 
EJE:Cf 204 
t:J E:CT 205 
EJECT .20t. 
E:J EC T 2C7 
tJECT 208 
EJECT 209 
EJECT 210 
EJECT 211 
EJECT 21~ 

EJECT 2i.3 
EJECT 2l4 
EJECT 215 
I::JECT 216 
EJECT 217 
EJECT 218 
EJECT 219 
EJECf 220 
EJECT 221 
EJECT 222 
EJECT 223 
tJECT 224 
EJECT 225 
EJECT 226 



c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 
c 
(. 

c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 

SuBROUTINE EOGEOM(X,Y,ZEDN,OElT3tLt~sW,THO,OLT,AlP, 
1 ETA,JH,PSJO,P~) 

TITLE 
ECGE/CBSERVER GEOMETRY 

PURPOSE 
ThiS SUBROUTINE DEFINES THE EDGE/CBSERVER GEC~ETRY CCNSISTING OF 
THE FOLLOWING BASIC STEPS 

UNIT VECTOR FOR SOU~O PRCPAG,tiC~ 
DIRECTION ANGLES RELATIVE TO EDGE 
DIRECTIVITY ANGlE GRAli~G kl~G EDGE 

INPUT - CAll SEQUENCE 
x,Y,ZEON AIRCRAFT COORDINATES REL.Tl~E TO OBSERVER 
DELT3 ENGINE INCLl~ATION A~GLE RELATI~E TC HORIZON 
u,v,w UNil VECTORS FOR WI~G ECGE 
THO ANGlE. OF POlAR COCRCI~ATE CF l~lET CR NOZZLE RELATIVE TO 

EDGE 
OLT,ALP ENGINE CE~TER LINE CRIE~lATICN ANGLES RELATIVE TO EDGE 

OUTPl.T 
ETA, TH 
PSIO 
PN 

DIRECTION ANGLES RELATI~E TC EDGE 
DIRECTIVITY GRAll~G A~GLE 
UNIT VECTOR FGR SOu~O FRCFAGATICN 

NOTE 
All INPUT AND OLTPLT ANGLES ARE I~ DEG~EES 

DIMENSION U(3),V(3J,WC3),PNC3) 
DATA DEGRAD, RADDEG /1.74532~251943E-2t 57.295779513082/ 

COMPUTE UNIT VECTOR FOR SCL~D FRCPAGAllGh 

SIND3 = SlNCDELT3*DEGRAD) 
COSD3 = COSCOEL13*0EGRAD) 
PN( l) = X 
PN(2) = -Y*COS03 - ZEO~*SlND3 
PN(J) = Y*SIN03- ZEON*COSD3 
CAll VECNIPN) 

COMPUTE DIRECTIO~ ANGLES 

ETA = ASIN( DOTPCPN,L) )*RAOOEG 
T~ = ATAN2l-DOTPCPN,WJ,DCTPlPN,~) l*RAOOEG 

CCMPUTE GRAZING ANGLE 

PSIO = 18C.- ACOSl COSCALP*DEGRACJ*COSCETA*CEGRAD)*COStCTHO-OlT)* 
1 OEGRAO) - SIN(ALP*OEGRADJ*SIN(ETA*DEGRAO) )*RADDEG 

RETURN 
END 
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EOGEOM 
EOGEOM 
EOGEOM 
EOGEOM 
tOGEIJM 
EUGEUM 
EOGEOM 
EOGEUM 
EOGEUM 
EOGEOM 

.EOGEuM 
EOGEOM 
EOGEOM 
EOGEOM 
EOGEOM 
EOGEOM 
EOGEOM 
t:OGEUM 
EGGEOM 
EOGEOM 
EOGEOM 
ECGEuM 
EOGEOM 
EOGEOM 
EOGEOM 
EOGEOM 
ECGEuM 
EOGl:uM 
EOGEUM 
EOGEOM 
EOGEOM 
EOGEOM 
EOGEOM 
EOGEOM 
ECGEOM 
EOGEOM 
EOGEOM 
EOGEOM 
EOGEOM 
EOGEOH 
EOGEOM 
EOGEOM 
EOGEOM 
EOGEOM 
EOGEOM 
EOGEOM 
EOGEOM 
EOGEOM 
EOGEOM 
EOGEOH 
EOGEOM 
EOGEOM 
EOGEUM 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
lit 
15 
16 
17 
18 
lS 
20 
21 
22 
23 
24 
25 
26 
21 
28 
29 
30 
31 
32 
33 
34 
35 
36 
31 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 



SUBROUTINE EPNli(P~L,T,N,H,TC,C~F,A~S,IGLP~lJ 
c 

DIMENSiON Tt2le PNl(2), A~S(5a 
c 
C PURPOSf 
C TO COMPlTE EFFECTIVE PERCEIVED ~CISE LEVEL. CCMPUTATION INVOLVES 
C INTEGRATION OF THE PNL-TIHE HISTCRY OVER THE liMIT~ (PNLN,PNLXJ 
C A~C (TN, TX), I.E. 
c 
c 
(. 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
(. 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

EPNL 

~ t-E R E 
PNlX 
I'NLN 
TN 
TX 

lNPUfS 
1) T 

2 J PNl 
31 N 
4) TO 

6) CNF 

OUTPUT 
1) EPNL 
2) PNlN 

PNLX 
3l TN 

TX 

= 

= 
= 
= 
= 

PNL.X + lC * ALCGlQ(( 1 I TOJ * iN T EGR AU AI\TI LCG ( 0.1 • tFNl - PI\ LX)) • or n 

MAXIMUM PNl 
AMAXliPNlX - H, CNU 
MINIMUM TIME ._HEN P"L = HL~ 
MAXIMUM TIME kHEN PH = F~l~ 

... 

... 

... 

... 

... 

... 

ARRAY OF (N) TIME VALUES, EACH CCR~ESPO~CING TO THE 
TIME WHEN A fPNL) VALLE IS CSSERVEO. 
ARHAY OF (N) P~l VAllES FCR ThE TI~E HISTCRY. 
NUMBER OF PCINTS FCR lHE TIME HISTCRY 
NORMALIZING liME CCI\STAI\T II\ Tht INTEGRAL fORMULA. 
NORMAllY THIS IS TE~ SECCNDS 
PNL INCRE~ENT OCh~ f~C~ THE ~AXIMUM tPNlXJ USED TU 
OtlERMINE THE lNTEGRATICI\ LI~ITS IF IPNLX .GT. 
(CNL + H)J. 1\0RMALU (t-J IS lEI\ PNOB. 
CUTCFF CR NClSE flCC~ lSED AS AN AOOITIO~AL CONSTRAINT 
IN OETER~INING THE I~TEGRATICN LIMITS. fUNCTiuNS ONLY 
JF (PNLX .tE. CC~f+HJ). 

THE EFFECTI~E Pl\l I~ (EPNDB) 

MIN/MAX P~L LSED I~ THE INTEGRATICN FORMULA 

4} IGLPNL ••• 
~IN/MAX TI~E USED I" THE INTEGRATICN FCR~ULA 
FUNCTION VALLE LSED AS AN E~RCR CCOE. 

REMARKS 

~ C FOR NC ERRCR 
= l FGK BAC INPLTS, RESULTS SET TO C~EGA, I.E. l.E75 
= 2 INTEGRATICN LI~ITS ARE UNCEFINED, RESULTS ARE 

SET TC CMEGA. 

ll ASSUMES LINEAR VARIATICN SEThEE~ PCli\TS (T, PNlJ fCR INTE~POLA
TIUN, EXTRAPOLATION, AND CC~PLTATICN Of fHE I~TEGRAL. 

2) INPLTS (TO, Ht NJ ~LST BE GREATER lhAI\ (0., o., 2). 

c ......................................................................... . 
LCGICAL A, B 
DATA 11,12, FO, Fl, FlC, Clt G"EGA /l,2rO.,l.,l0.,.2302585lrl•E75/ 
TCX(XltX2tYltY2) = lXl*l¥2-PNlNJ + X2~(PNLN-Yl)J I (Y2-Yl) 
OAlXl) = Xl * XP~l0X(C3) * OJ 
EPNL = OMEGA 
Tlli=OMEGA 
TX=OMEGA 
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EPNll 2 
EPNLI 3 
EP"-ll 4 
EPNLl ~ 

EPNLI 6 
EPNLI 7 
tPNL I 
EPNU c.; 
EPNLI lC 
[;.>:\ L I lL 
EP;,._ t lL 
EPNLI 13 
EPNll l.<t 

EPNL 1 l:. 
EPNll lo 
EPNll l7 
EPNLl 18 
EPNLI lS 
EPi'.U 20 
EPNll 21 
EPNLt .22. 
EPNU 23 
EPNLI 24 
tp{I,LJ 25 
tPNLl 2t. 
EPNLI 27 
EPNl.l 28 
EPNLI 2S 
EPNLI .:IU 
EPNU 3l 
EPNLI 32 
EPNLI 33 
t:Pt-,LI 34 
EPNLI 35 
EPNL 1 _jc 
EPNLI J7 
EPNLI 38 
EPf\;l.l 3g 
EPNL1 4C 
EPNU 41 
EPNLI 42 
EPNLI 43 
EPNL I 44 
t:PNL I 4? 
EPI\il 1 46 
EPNL 1 47 
cPNt.l 48 
EPNl I 4S 
EPNLI jQ 

EPNU -'l 
EI'NLI 52 
EPI\ill 53 
EPNU ,4 
tPNL l !>5 
EPNll 5tJ 
EPNU 57 
EPNLI 58 



c 

P"LN=GMEGA 
PNLX=OMEGA 
lGLPNl = 11 

C ERROR CHECKS 

c 

IF llN .LE. ll) .OR. CTC .LE. FOI .oR. (H .LE. fO)) GO TO 160 
IGLPNL = 12 

C SCRT POINTS kiTH RESPECT TO lNC~tASING CTI A~O FINO lPNLX) 
KE = N- 11 

c 

DC 20 K = 1tKE 
JS = K + ll 
OC 20 J = JS.N 
IF (T(J) - l(K)) lG, 2Ct 2C 

10 OJ = HJJ 
l(J) = T(KJ 
f(K) = OT 
Dl = PNLCJ) 
PNL(J) = PNL(K) 
PH( K) = OT 

20 CONTINUE 
MT = 11 
PNLX = PNUU 
OG 50 K = 12,N 
IF (PNLX - PNL(K)J 3C, 40, SO 

3C PNLX = PNLIKJ 
40 M 1 = K 
5C CONTINUE 

IF llMT .LE. 11) .OR. l~T .GE. ~) .OR. CPNLX .LE. CNF)J GC TO leO 
PNLN = AMAXl(PNLX - H, CNF) 
CO = EXPlCl * tPNLN- PNLX)) 
I = -11 
SUM = FC 

C PERFORM INTEGRATION 
C C~ECK fOR END POINTS BEING ABO~E (P~L~), ANC CALC. AMtA If SO BY 
C USING LINEAR EXTRAPOLATION. 

c 

If lPNlll) .LE. PNLNJ GO TC 8C 
IF (PNL(2) - PNLll}) 160, l6C, 60 

60 TN = TCX(T(l), 1(2), PNL(l), PNLl2)) 
DT = Tl1J- TN 
C3 = Cl * lPNll1J- PNLN) 

7C SUM = SUM + DACCO) 
If II) so, 100, 100 

80 TX = -TX 
If {PNL,N) .LE. PNLN) GC 1( lOG 
J = N - Il 
I = I + ll 
If (PNL(J) - PNLtNJ) 1~0, 160, ~0 

90 TX = TCXll(J), TCN~, PNLCJ), F~l{N)) 

01 = TX - T(N) 
C3 = Cl * tP~L(~) - P~lNl 
GO TO 7C 

100 CONTINUE 

C LOOP OVER ALL POINTS AND SU~ AREAS If ABC~E CP~L~) 

DO 14C J = 12,~ 
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EPNLI 
EPNll 
EP~ll 
EPNLI 
EP~LI 
E:PNLI 
EPNLI 
EPNLI 
EPNLl 
tPNL I 
EPNLl 
EPNL 1 
HNLI 
EPNLI 
EPNl.l 
tPNLl 
EPNL1 
EPNl.l 
EPNLI 
EPNll 
tPNLl 
EPNL I 
t:PNL l 
EPNLI 
EPNll 
EPNLI 
EPNLl 
EPNli 
EPNLI 
EPNLI 
EPr-.LI 
EPNLI 
EPNLI 
EPNll 
E:PNL1 
EPNl.l 
EPNLI 
EPNLI 
EPNLI 
t:PNLl 
EPNll 
EPNLl 
EPNLI 
EPNL 1 
EPNLI 
EPNll 
EPNLI 
EPNLI 
EPt-4li 
EPNll 
EPNL I 
EPNll 
EPNLI 
EPNL l 
EPNLI 
EPt-.LI 
E:PNLI 

's 
60 
0 l 
62 
o3 
64 
o5 
ct 
bl 
oH 
cS 
7C 
1l 
72 
n 
74 
7;; 
70 
77 
78 
7S 
80 
81 
82 
d.3 
84 
65 
d6 
87 
b8 
89 
90 
91 
92 
93 
94 

9' 
9t: 
97 
98 
99 

lOC 
101 
102 
103 
10~ 

105 
Hlo 
lG7 
lC8 
lC<; 
llO 
lll 
112 
1.13 
11 1-t 

115 



I = J - 11 EPNll 116 
A = PNLI IJ .GT. PNlN EPNLI 117 
8 = PNL(J) .GT. PNl" EPNLI 118 
IF (A .AND. 13) GC rc 110 t:PNLI ll9 
IF (B .AND. (.NOT. A)) GO TC 12C EPNLI 12 ' 
IF (A .AND. (.NOT. B) ) GC 1C l3C EPNU · . 1 l 

GO TO 140 EPNll L:.. 
llC 01 = Tl J) - T(l) EPNLI 123 

C2 = EXP(Cl * (PNL(I)- PJI.lX) t EPNL! 1.24 
C3 = Cl "' IPNUJ)- PNUI)l t: :· : 1 I U5 
SuM = SUM .. DAIC2J H'NJ..l l.2L 
GC TO 140 EPr-..U J.Zi 

120 TT = TCXIT(l), l( J) t PH t I J, PHIJ)) EPNU 12£ 
Tflt = AM IN l( TN, TT) EPNLI 12'1 
Ol = l( J) - TT EPNLI uc 
C3 = Cl * (PNL(J) - PNlN) EPNll 131 
GC TO 135 EPNU 132 

130 IT TCX(T{(J, T ( J J ' P Nl (I) , Ff\l(J)) EPNl! 133 
TX = AMAXl(TX, TJ) EPNll 134 
DT = TI- T([J EPNU D5 
C3 -= c 1 "' CPNUIJ - PNLN) EPNll Ut 

135 SUM = SUM + OAICO) EPNLI i37 
14C CCNTINUE EP~ll 138 
15C SuM = SUM I TC EPNLI l3C, 

IF {SUM .Lt:. f c) GC TC 160 EPNLl J.4C 
EPNL = FlO * AlOG1CtSLtJ) + HU EPNLl 141 
lclPNl = 0 EPNll 142 
ANSI ll=EPNl EPf\.Ll 143 
ANS(2l=PNLN EPNU 144 
At\S(3)=PNLX EPf\.ll 145 
ANS(4)=TN EPf\Ll 14i 
ANS(5)=TX EPNll 147 

16C ~F.TURN EPNLI 146 
tND EPNl I 149 
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StBROUTINE ERROR(ITYPE,INO)l,INC~2J 
c 
C AUTHOR 
c 

M.A. JAEGER 

C PURPOSE TO hRITE ERRCR ~ESSAGES 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

METhOD 
I TYPE 
INDX 1 
lNOX2 
ERRORS 

ThE CALLING SEQUENCE PAPA~ETERS ARE AS FOLLOWS 
IDENTIFIES THE ~OISE T~FE CLRRE~TLY BEING PREDICTED 
IDENTIFIES THE ROlTINE I~ WHICH THE ERRCR ~AS fOUND 
IDENTIFIES THE STATEMENT 10 BE PRINTED. 

THAT ARE FATAL CALSE A FRCGRA~ STCP,CTHERWISE A RETURN TO 
ThE ROUTINE CALLING ERRCR AND A RETUR~ TO ITS CALLING ROUTI 
WITHOUT CO~TINUEING CALCUlATlCN 

CIMENSION TVPNAM14r131 
UIMENSION SUBNAM(2, 7) 
DATA ICUTAP/ 6/ 
DATA SUBNAM/4HATM0,4HSP t 

* 4HBLwF,4HLP , 
* 4HCCPT,4HR , 
* 4HLINCt4HOR , 
* 4HPRCP,4H , 
* 4HCORS,4HPL 
* 4HMAIN,4H I 

DATA TYPNAM/4HPRIM,4HARY r4HJET t4H t 

* 4HPRI.,4HANC t4hSEC.,4~JEJ t 

* 4HCORE,4H AN0,4H1LRB,4HINE , 
* 4HCOMP,4H.ANDr4HINLJ,4H.FA~, 

* 4HEXI1,4H FAN,4H ,4H 
* 4HAUGM,4HENTCr4HR hlt4HNG , 
* 4HBLOn,4HN flt4hAP t4~ t 
* 4HEJEC,4HTOR ,4HSLPP,4~RESR, 
* 4HliFT,4H FAN,4H ,4~ , 
* 4HPROP,4HELLE,4H~ t4H , 
* 4HHELlr4HCOPT,4HER t4H , 
* 4HMEAS,4HURcD,4H DATt4~A , 
* 4HFllG,4HHJ Gr4HEC~E, 4HlRY I 

WRITE I IOUTAP,S) ITVP~A~II ,1 HPEJ ,I=lt4) 
5 FORMATI4H E~R,~HOR 0,4HETEC,4h1EC t4HIN P,4HRt:Dl,4HCTIC,4HN OF,4h 

* 1 4A4,4H NOI,4HSE T,4H~PE J 
wRITEliOUTAP,LOlO)ISUBNA~II,INCXlJ,I=l,2J 

2010 FCRMATI1X,4HERR0,4HR R0,4HuTIN,4HE CA,4HlLEDr4H FR0,4HM SU,4HBROU, 
*4HTINE, 1Xr2A4) 

GO TO il0t20,30,4C,5C,6C,70,8(,~C,LOO,ll0t120, 

*l3Crl4C,l5C,loO),INDX2 
10 wRITEIIOUTAP,lOlC) 

GO TO 2000 
20 n~ITE{IOLTAP,l020J 

G(i TO 2000 
30 wRITEIIOUTAP,l030J 

GO TO 2000 
40 ~RITE( IOUTAP,l04C) 

GO TO 2000 
50 nRITE(IOUTAP,105CJ 
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ERROR 2 
ERROR 3 
EHRuK 4 
ERROR s 
ERROR b 

E:RROK 7 
EkROK c 
ERROR <; 

ERROR lC 
ERRGK 11 
EKROR t2 
t:i<.RU~<. 13 
EI<ROK 14 
ERR OK 15 
ERRO~<- 1o 
ERROR 17 
ERROR 18 
EkRUR 19 
ERROR 20 
ERROR 21 
ERROR 22 
ERROK 23 
ERR OK 24 
t:RROR 2S 
ERROH 2t 
EKROK 27 
HRO« 2e 
ERR OK 2S 
ERROR JC 
ERROR 31 
tRROtl. 32 
ERROR j3 
ERR OK 34 
ERROR 35 
ERROl< 36 
Et<.ROK 37 
ERR UK Je 
ERR OK 39 
ERROR 4C 
ERROR 41 
ERROR 42 
ERR OK 43 
EkROR 44 
ERROR 45 
ERROR 4o 
ERROR 47 
ERHOi< 48 
t:RROR 49 
ERROR :;)C 

E:RROti 51 
ERROR ~2 
ERROH 53 
ERROR 54 
ERR OK 55 
E:RRUR 5o 
ERROl<. 57 
t:RROK 58 



GO TO 2CCC 
60 wRITEIIOUTAP,l06C) 

GC 10 2000 
10 CGNTINUE 

GC TO 2000 
80 wKITE(IOUTAP,lOSC) 

GO TO 20CC 
9C w~ITEtlOUTAP,lO~C) 

GC TO 2000 
lCO wRITEllOLTAP,llCO) 

GO TO 20GO 
llC WRITE(IOLTAP,lllO) 

GC TC 200C 
12C ~RITECIOulAP,lOSC) 

GC TO 2000 
130 wRITEt IOuTAPtll3C) 

GC TO 2000 
l4C wRITtiiGLTAP,ll4C) 

GC TO 2000 
150 ~t<ITE( IOUTAP,Ll5C) 

STOP 
160 WRITE( IOLTAP,ll6C) 

1010 FCRMATtlOoHOTOO MANY ~~TRIES I~ ~LTlluDE VS TEMPERATURE TAdLE. MA 
lXIMUM ALLO~ED IS FIFTY. ISA AT~CSFHER£ IS ASSUMEO.J 

1020 FORMAT(1C3HOTUU MA~Y E~TRIES I~ ~tllTLUE ~S PRESSURE TABLE. MAXIM 
1UM AllO~tO IS FIFTY. ISA AT~GSP~ER~ IS ASSUMED.) 

1030 FORMAT(ll2H0100 MANY E~lRIES I~ AlTITUDE VS PELATIVE HUMIDITY TA~L 
1E. MAXIMUM ALLO~EG IS fiFTY. ISA ATMUSP~ERE IS ASSUM~D.) 

1040 FCRMAT(lOSHOAlTITLOE ~S TEMPERAllRE TABLE IS U~uEFI~ED. MUST HAVL 
1 AT ltAST TWO ENTRIES. ISA AT~C5F~tRE IS ASSUMEC.) 

1050 FCRMATll02HOALTITLCE VS PkcSSLHE TAtilE IS U~CEFI~ED. MUST HAVE AT 
1 lEAST TwO ENJRIES. ISA AT~CSP~E~E IS ASSU~EC.) 

1060 F~RMAT( 1C8HOALTI1LCE V~ RELAli\E HL~IDITY fABLE IS UNCtFINEC. MUS 
lT HAVE AT LEAST T~C ENTRIES. ISA AT~CSP~ERt ASSUMED.) 

lOSC FORMATl40H EFFECTI~E TIP ~A~H ~L~eER CLl Lf RANGEr I 
* 33HGREATER THAN .93 OH LESS lHA~ O. ) 

1090 FCRMAT(50H TOU MAN~ TARGET FRE,LE~ClES SPECIFIED FCR LINING. I 
*l5b ONLY FIRST TEN ARE LSEO. J 

1100 FCRMAJ(6SHCTOG MA~~ ~ALlS SPECIFIEC I~ FA~ li~ING. ONLY FIKST 
1 TEN ARE USEDI 

1110 FORMA1!~4HONU ~ALLS HAVF. BEE~ DEFI~Ef. f(~ FA~ LINING. 
1130 FORMAT( lH ,35HERROR lo.PI liNG ~/1NCCfl riLE JC~ AfWRT I 
ll4C FORMAT(1~ ,35HERRGR REALING RA~OC~ rllt JC8 ABCRT } 
ll5C FURMAT(33HO***FATAl E~KGR*** tAC (t(~El~Y. I 
ll6C FGR~AT(78H *** WARNING *** PRCGRA~ LAPA~IliTIES EXC£EDEO,I.E. IME/ 

*Sf) GREATER THAN ONE ) 
2000 CONTINUE 

RETURN 
END 
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E:RROK 5<:i 
ERROR oC 
t:kROt\ ul 
ERkOr' bt 
ERROR (;;j 

Erlt<Ok. b4 

ERROR t.:.. 
H.ROrl 6t 
ERKOK o7 
ft . ..zOR btl 
ERRO.k 6S 
ERR OK 7L 
EKRGi\ 71 
ERROl<. 12 
ERROr\ 73 
tkROR 74 
Ei<ROk 7~ 

f:RROK n 
ERRG.i n 
ERRUX 78 
ERKOK 7S 
cRRUK 80 
EKROR e1 
ERROR <32 
E:RRUr( 83 
ERROR tl4 
ERROR 8~ 

ERROi< c(J 
I:RROK 87 
ERI<Ok ee 
ERRCK 8<1 
EkROK 'iL 
ERROR 91 
ERR OK 92 
ERRUk. '1j 

tKROR 94 
cKROR S5 
t=RRGR 9t; 
ERR OK <jl 

ERROr/. 98 
ERR UK c;<; 
El<.ROR 100 
ERRGH 1 G 1 
ERKLR iCZ 
EKROR 103 
ERROl<. 104 
ERROR 10~ 
ERROl( lOti 
ERR OK 107 



fUNCTION ESHLDG(PSI. BETA, XEJ 
DATA Fl, bPl, RPD /l.C. 1.57C796, 1.74j329E-2/ 
ES~lOG = -10. * AlCGlCtXE) 
CP = COS(R~U * PSIJ 
SP = SQRTlfl - CP*CPJ 
lf (SP .LE. 3.4E-4) GC TO 10 
CTP : Fl + CP I SP 
ESHlOG = ESHLDG * (fl- 2. * (((Sf~PI * (BETA I 90.)**0.8)**8) I 

l lXE * (f1 + CTP*CTP)JJ 
lC RETURN 

END 

100 

ES11LDG 2 
tSHLDG ~ 
EShlD ( 4 
ESHLDG j 

EShU>G 6 
E Srlt.J G 7 
ESHLDG 8 
EShLOG 9 
EShlOG 10 
E ShlOG 11 
ESHLOL 12 



c 
c 
c 
c 
c 
c 
c 
~ 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
(. 

c 
c 
c 
c 
c 
c 
c 

c 

c 

c 
c 
c 
c 
c 

c 
c 

SLBROUTINE EltiGIG 

PuRPOSE 

INPUT 
SWPTE 
SwPLE 
OIH[O 
DOSD 

DDXlD 

ODX20 

ocxoo 

OOY 10 

ODY20 

DCYOO 

DOLO 
DIAN I 
DIANE 

TO READ EhGINE/~I~G GECMETPY 1/C ~CR 
ltiiNG SHIELDING PAC~AGE 

TRAILING EDGE ShEEF ANGLE(OEG) OEfAULT=O. 
LEADING EDGE ShEEP A~GLE(UEGI =0. 
WING DIHEDRAl A~GLE(OEG) =0. 
OIMtNSICNlcSS DISTA~CE EEThEEN ENGINE C.l. 
AND kiNG TIP 
DIMENSIONLESS DISTANCE IN AXIAL DIRECTION 
TO T.E. FRCM PCINT (~ TCP CF wl~G 
OIMENSIC~lESS OISIANCE IN AXIAL OIRECTICN 
TO l.E. FRCM PCINT CN TCP CF ~lNG 
OIMENSILNLESS DISTANCt IN AXIAL OIRECTIGh 
FROM NOZZLE EXIT PLANE TO PCI~T ON TOP Of WING OEF=O 
DIMENSIONLfSS DISTANCE NGR~Al IC tNGINE C.L. 
FRCM TOP Cf hiNG TC T.E. 
DIMENSICNLESS DISTANCe NOR~AL TC ENGINE C.l. 
FRO, TOP CF hiNG TC l.E. 
O!MENSICNLESS DISTANCE fElh£EN TCP OF wiNG 
AND ENGINE C.L. DEFAuLT=.! 
DIMENSICNLESS ENGIAE lfN~T~ 
OIA~ETER CF NOZZLE INLET ( FTJOEFAUlT=.3048 
DIAMETER CF NOZZLE (~,FT) 

COMMON/GCONST/IN 
CCMMCN /GP~AM/ALTP,ALTk,SLCPE,~~ACH,NCBS,SLOIST(lO),~TENG,IUNIT 

CCMMO~/EkGEO/S~PTE~SkPLE,DIHEDrCC~C,CCX1CrODX2D,CCXOC, 
*OCY1D,DDY2D,DDYCO,ODLO,DIANI,IES 
CCMMON/ICPATH/NCAS,~CCF 
DIMENSION ~KP(l3,3) 

EQuiVALENCt (SEI,IES) 

NAMELIST/EwDATA/SwPTE,SkPLE,CI~EC,OOXlDtCCX2CtDDXOD,CCSD, 
*OCYlO,DOY20,0UYCD,OOLO,DIANE,IES 

TEST AND STORE UATA FCR FIRST CASE 

If( NCAS.E~.lJGO TO lCC 

RESTORE DATA 
SwPTE =kKP( l,NCOFJ 
S~PlE :WKP( 2,NCGF) 
CIHEO =wKPl 3,NC0f) 
OOSO =kKP{ 4,NC0f) 
ODXlD =WKP( 5,NC0f) 
CCX2D =WKP( 6,NC0f) 
CCXOO =wKP( 7,NCGF) 
CCYlD =WKP( BrNCOF) 
CDY20 =WKP( 9,NCGF) 
CCYOD =wKPilO,NCOF) 
DOLO =WKP(llrNCOF} 
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EwGIU 
EwG lG 
EwGIO 
EwGIL 
EwG II.J 
EWGIO 
EwGIO 
EWGIO 
£v,:;ro 
EwGW 
E~GIO 
E.-.~ GIG 
EWGIU 
EwGIG 
t:wGlD 
E)oJGIU 
EwGIO 
EwGIU 
Ew(, IL 
I:WGiu 
EwGIO 
E~Giu 

t:wGil.l 
EI'IGIU 
EWGlu 
EwGIC. 
EhGIO 
EwG lCJ 
EWG10 
cWGIU 
EwGIO 
EWGIO 
EwGIL 
EW (, 10 
EWGIO 
EwGro 
EWG 10 
EwGiu 
EwG 10 
Eio~GIO 
E:wG w 
fWGIO 
twGIO 
EWG 10 
EWGJu 
EioiGIO 
EWGIO 
EwGiu 
EWGW 
E~G IG 
EwGID 
EWGW 
EI>.GIO 
E:WGIU 
EwGIU 
EWGiu 
EW(; W 

2 
3 
4 

i; 

6 
s 

10 
ll 
12 
J.3 
14 
1~ 
16 
17 
18 
l<J 
20 
.d 
22 
23 
24 
2!:: 
;ct. 

27 
28 
29 
3C 
3! 
3~ 

33 
34 
35 
36 
j1 

jf! 

3S 
40 
41 
42 
43 
44 
45 
4~ 
47 
48 
49 
50 
51 
52 
;3 
54 
55 
So 
';)] 

58 



CIANE =~KPtl2,NCCf) 
SEI=wKP( 13,NC0f) 

100 READliN,EwDATA) 
WKPl ltNCGf}=SWPTE 
WKP( 2,NC0f)=SWPLE 
~KP( 3,NCCf)=DIHcO 
WKP( 4,NCCF)=ODSD 
wKP( 5,NCOF)=OOX10 
WKPl 6,NC0f)=ODX20 
~KP( 7,NC0f)=OOXOO 
WKPt 8,NC0f)=ODY10 
WKP( 9,NCOF)=OOY2D 
wKPllO,NCOF)=ODYOO 
WKPC il,NGOF)=DDLD 
~KP( 12,NC0f)=DIANE 
WKP(l3,NC0f)=SE1 
0 IAN I=D lANE 
lf(IUNIT.EQ.OJOIANI=OIANI*3•280833 
RETUR~ 

END 
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EWGIU 
EWG IU 
EWGJO 
EkGlO 
EWGIO 
EWGIU 
EWGIO 
EWGIO 
EwGIO 
E"GIU 
EWGIO 
E\o.GIG 
EWGIO 
EWGIO 
EwGIO 
EwGIU 
EwGIO 
EWGlU 
EWGIU 
EWG 10 

59 
c.o 
bl 
62 
t:3 
04 
65 
66 
67 
6tl 
6S 
10 
71 
72 
13 
74 
75 
16 
77 
78 



SLBkCUTINE EhGOLT(lPRT,IlhiTJ 
c 
C PURPOSE 
C T~IS SUBROUTINE PRINTS THE E~GI~E I ~I~G GEO~ETRY VARIAblES. 
C TbESE VARIABLES ARE AVAILAtilE l~ CCM~Ch E~GEC. 
~ T~E PKINTULT IS Uh LOGICAL L~ll lC L~LESS TH( ARRAY REPORT 
C f~OICATOR IPRJ47J IS NOT 7 I~ ~HICH CASE THE PRINtOUf IS UN 6. 
c 
C I~PUT - CALLING SfwLENCE 
C IPRT - ARRAY CF K(PCRT I~CIC~TC~S, ONlY 7 IS USED 
C IUNIT - 0 MKS UNITS 
C l tNGLISH LNITS 
c 
<.. INPUT - COMMON 
C t~GEU - All VARIABLES ARE PRI~TEC 

c 
UIMENSION IPKT(1) 
CCMMON/EWGEO/ S~PTErS~PlE,OihlD,CCSO,CCXlC,CCX20,CCXOC,UDYlC, 

1 OOY2D,DOYCC,LOLU,CIA~l 

DIMENSION IU0(2J 
DATA IUD /3H M.,3H FT/ 

c 
C GETtRMINE OUTPUT U~IT 

c 
ICUT=E 
If( IPRTI71.1'1lt:. 7) IULT=t 

c 
L SET ThE LNIT fOR CIA~l 

c 
IF( IlJ~IT.Nl-.CJGC TC 25 
IC It..D( ll 
i; IANE"'O IAI\i r:~. JO'tSCCt: 
GC TU 5C 

2~ IL ILJ0(2) 
DIANf:=DIANI 

c 
C PRINT TITLIN( l~fCR~All(~ 

c 
50 CALL PRI~TH(IPRTO),LCT,ILLT) 

c 
C PRINT THE V~RIA8LES l~ CCMMC~ 

c 

c 

1<1 RITE: ( Ill L T, 1 U 1j) S 1-i PTE ,l) I A NE , I L , SHU: ,o C L C, C ll-' ED, C CS D, C CXO 0, 0 CX l 0, 
1 OOX2U,OOYOD,COY1C,COY2C 

1 0 0 F C IU·1 A 1 I 1 H C ,3 <; X , 3 6 b E II. G l ~ E I ~ I ~ G G t ( "i E l R 'I II 
l 20Xrl6HJ.l. SWEEP A~GLErSX,l~=,F6.1,4H CEG,l6X~ 
2 15HNGZZLE OIA. (0),SXrlH=,~7.2,~3/ 
3 ~UX,l6HL.f:. ~~EEP AII.GLE,5Xtl~=,Ft.l,4~ CEGtl~X, 
4 l<;HENGINE LENGTH (l/Olr5X,lH=,F7.2/ 
5 20X,22H~ING GIHf:ORAL ANGLE =,ft.Lr4H DEGtl6Xr 
6 25HUIST. JC !-.lNG TIP (~/D) =,F1.2111 
7 4!Xr37HAX1Al DISTANCE (~OZZLE Rfl. TC ~~~G)/// 
8 21Xr8HXO I U =,F7.2rl7X,8H~l I C =,F7.2rl7X,8HX2 I C =rf7.l 
~ ///41X,4GHV~RT1CAL UISTA~CES (~(ZZLE Htl. J( Wl~GJ// 
* 21X,8bYO I 0 =,F7.2,17X,SHYl I C =rF7.2,17X,8HY2 I D =,f7.2J 

RETURN 
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[hGOU T 2 
hGOUT ::! 
E:YIGUl. T 4 
EwGOU J ~ ... 
Eh GU~J T t, 
E!o.CGuT 
f:WGOUT f\ 

f.:W(;OI.JT <; 

EwGGuT lG 
EV.GOu I ll 
E~) C ~ .... -; l? 
EwGOUT l :\ 
EwGUUT l4 
twGCUT l~ 

Ero.GOuT lt. 
fwGiJUT 17 
H,cour lb 
i:hGGUT 1 c, 

b. Wu r 2(, 
E~ GOUT 21 
EwGOUT 22 
r~ w GU U T 23 
fV.GGvT 2.-4 
EwGL,UT 25 
twGGuT 2L 
twGUuT .:.7 
[O.CiJiJT 21.: 
Eh GUL..l .:s 
CIIICGUT j(i 

E ... GOu T 31 
EhGGUT 32 
tfi'>GLu T 33 
I:'VIGOUT 34 
EwGfJuT 3~ 

lhCUuT 3o 
f: w GUU 1 j7 

fl'oGOuT 38 
tWGGUT :l9 
EV.GOuT 4C 
EwGOuT 41 
E If. (;(Ji.J T 42 
i.WGOi.JT 43 
t~GCui 44 
f:wGOUT 45 
EwGGUT 46 
E~Gcu r 47 
ti'<GCUT 48 
t ... GGUT 4CJ 
E:wGOUT ?0 
f:WGOUT 51 
E:wGIJUT ':l2 
h. GOUT ~;.3 

Et.GOUT 54 
tWGOUJ 55 
fv.GOU T ~0 

t:w GOuT ';;7 

EwGGUT ':lG 



END E~GOUT 5S 
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c 
c 
c 
c 

SuBROuTINE FAAISO{F,FREQ,K,FC) 
fAAISO MASTERS,R.M. APS-1C4A APRil 1969 

SUBROUTINE FAAISO CALCLLAlES THE TO~E CORRECTIC~ TO A 
SPECTRUM FROM A K~OwlEDGE OF THE TC~AL IRREGULARITIES. 
THE METHOD lS THAT OEFI~ED BY THE ISC/FAA CURVES Of REFERENCe 1. 

c----
c---
c----
c-----

REFERENCE 1. DEPARTMENT CF TRA~SPO~TATION, FEDEHAL AVIATION 
REGULATIC~S, TITLE 14t CHAPTER lt PART 36 ** 
NOISE SlA~CARCS- AIRCRAFT TYPE CERTIFICATION ** 
FEDERAL A~IAIICN ADMI~ISTRATIGN, NOV. 3, l9o9. 

c 
c 
c 
(. 

c. 
c 

c 

F------ARRAY OF TONAL IRREGLLA~ITIES 

fREQ---ARRAY OF l/3 OCTA~E BAND FRf,UENCIES 
K------NU~dtR Of bANDS 
fC-----ARRAY Of TONE CCRRECTIC~S 
TEST FOR FREQUENCY IN THE RA~GE 500 TG 5000 HZ ANU F IN 
RANGE OF 3 TO 2CDB 

DIMENSION F(24J,FREQf24J,FC(24) 
00 ll=1tK 
Iflf( I).GE.3.)G0 TC 2 
FC( I J=O. 
GO TO 1 

2 IF (5CO •• LE.FREQ(IJ.ANO.FREQfi).LE.5000.) GC T~ 3 
fREQUENCY NOT IN THE RANGE,lESl FCH VALUE OF f ANO fiND FC 

If (f(I}.LT.~O.) GC TC 4 
FC(I)=3.3333333333 
GC TO 1 

4 FCl IJ=Fl I l/tJ. 
GC TO 1 

3 If IF(I).LT.20.) 
FCIIJ=o.66~6c66666 

GO TO l. 
5 FCliJ=F(I)/3. 
1 CGNTINUE 

RETURN 
HD 

GO TC 5 
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FAA ISO 
FAAISC 
FAAISL 
FAAI~O 

FAAISC 
fAAhG 
fAAI!)C 
fAA ISO 
FAA ISO 
fAA ISO 
FAA1SG 
FAAISG 
FAAISG 
FAA ISC 
fAA ISO 
FAAISC 
FAA ISO 
FAAlSG 
FAAISC 
FAAISG 
FAAlSu 
FAA ISO 
FAA ISO 
fAAISU 
fAAISL 
FAAISU 
fAAISC 
FAA1SO 
FAAISC 
FAAISC 
FAAISC 
FAAISL. 
FAAISC 
FAAISIJ 

2 
3 
4 
5 
(.; 

7 

c, 
lG 
11 
12 
l3 
14 
1~ 
16 
17 
18 
19 
20 
21 
22 
23 
24 
2~ 

2b 
n 
28 
2S 
.30 
31 
32 
33 
34 
35 



S~BRO~TINE FANNOSlSF,ANGLEStARR,~,IOCPP,hUHSTG,NlNLET,NAFT,NB,FPR, 

* C AUTHOR 
c 
c 
c 
c 
c 
c 
c 

PURPOSE 

C METHOD 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
(. 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
(. 

c 
c 
c 

INPUTS 

OUTPUTS 

REFERENCES 

OlAM,RSS 1 AREA,RNl,RTS,CRJFFR,UELTA,BPR,NI) 
0. F. ~ELORUM 

TO PREDICT INLET FA~ NOISE, AhC/CR 
AFT FAN ~UISE FCR THE PHASE B ~ASA-AMtS 
FOOTPRINT c,oNTIUCl ~AS2-69o9. NOISE IS PREDic.TED 
AT 150 fEEl AS A Sl~GlE ~GISE SCURCE WITHOUT 
SHIELDING EFFECTS. 

AS DESCRIBED IN REFERE~CE 1) 

VIA THE CALL 

SF 
ANGLES 

NUMSTG 

NINLET 

NAFT 

IDOPP 

NB{I) 

FPR (I) 
DIAMU) 
RSS( U 
AREA(l) 
RNl 
R TS 

CRTFPR 

ANGfAN 

ARRAY 

SCALE FACTCR FOR THE COPPLAR ShiFT 
OIRECli~IT~ ANGLES FCR NOISE PREDICTION 

NUMBER CF FA~ STAGES 
1 & HMSlG t; 3 
SwiTCH FC~ l~lET FAN NCISE 
PREOICTICN If POSITIVE. 
SWITCH FCR AfT fA~ NCISE 
PREDICliC~ IF PCSITIVE. 
SwiTCH f(R THE DOPPLAR SHIFT 
FLIGHI EfFECTS. 
0 NC FLIGHT EFFECTS CR OGPPLAR SHIFT. 
1 DCPPL~R SHifT FOR THE fREQUENCY 

CC~RECTIG~ C~LY. 
2 OCPFLAR SHifT FCR THE FREQUENCY 

AND LE~El CGRRECTIC~. 
~UMBER Cf FAN BLADES FC~ tACH STAGE 
WHERE 1 & I & ~UMSTG 
FAN PRES5lRE RATIC 
FAN l~LET DIAMETER (l~LET ONLY) fl 
~I~l~L~ ~CTCR/STAJOR SPACING 
FA~ DISChARGE AREA (AfT CNLYJ 
RGTCJ:I SPEEC 
RELAll~E TIP MACH ~UMBER OF THE 
FIRST STAGE ~ITHCUT I~LET GUIDE 
~ANES llG~J. IF LESS THAN 1 
IG~ ~Ill BE ASSU~EO FCR THE FIRST 
STAGE (I~LET FAN C~LYJ. 

FAN PRESSlRE RATIC FCR THE 
RELATIVE liP ~ACH NU~BER OF 
1.025 ll~lET FAN ONLY) 
E~Gl~E I~Cll~ATIC~ A~GLE 

INlET FA~ ~uiSE PREOICTICN FCR 24 
fRECLE~CIES AT 17 ANGlES AND CR 
AFT FAN NCISE PRECICTICN FOK 24 
FRE,LENCIES AT 17 ANGLES 

H*H 
RPM 

u R. J. SAXBY, ~ASA-A~ES FCCTPRINT CONTRACT 
NA$2-6969 FAN NClSE MCOUlEt UN-~UMHERED 
COCRDI~AliC~ S~EET, LATED 19 JANUARY 1973. 
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FANNOS 
fANNUS 
FANNGS 
FANNUS 
FANNGS 
FANNOS 
FANNU S 
FANNOS 
fANNUS 
fANNOS 
fANNUS 
FANN0S 
fANNOS 
FANNuS 
FANNUS 
FANNOS 
fANNUS 
FANNUS 
FANNOS 
fANNOS 
fANNOS 
FANNU~ 
fANNOS 
FANNO S 
fANNUS 
fANNOS 
fANNuS 
FANNuS 
FANNOS 
fANNOS 
fANNOS 
fANNOS 
FANNuS 
FAI'iNUS 
FANNGS 
fANNU S 
FANNUS 
FANNU S 
FANNU S 
I-ANNO S 
FANNOS 
fANNuS 
FANI'iUS 
FANNOS 
fANNOS 
FANNUS 
fANNuS 
fAti!NOS 
FANNuS 
1-ANNuS 
fANNOS 
FAI'iNGS 
f AIIINu s· 
FANNOS 
fANNOS 
FANNOS 
fANN(J S 

tJ 

7 
8 
9 

iC 
11 
i2 
b 
14 
15 
lb 
17 
1.8 
lS 
-'0 
21 
n 
23 
24 
25 
26 
27 
28 
zc; 
3C 
Jl 
32 
33 
34 
35 
3t 
37 
3& 
39 
4CJ 
41 
42 
43 
44 
45 
46 
47 
48 
4S 
50 
51 
52 
53 
54 
55 
~t. 

57 
:.>8 



c 
C SUBROUTlNlS 
c 

Bl..lSAh FANPEI.J PESCAl 

c 

c 
c 

GIMtNSION NB(3J.FPR(JJ.DJAM(JJ,RS5(3J,AREA(3J 
lJ Ir-1ENS ION Sf ( lJ ,ANGLE Sl lJ, FePF (3 I 
OIMtNSIGN ARRAY(24tl7j 
DIMENSION AOTCR1t7J,ArTCR3(21),8CTCR1(5JrBOTCR3C29J,A8BC~lC5J, 

* ABbCR3(13J,BH6CRl(5),dSeCR3(29J,ARSCRV(l0), 
* CoSCRl(3c;) ,C.t3SCR3(1l) 

OATA AOTCR1/3.U,0.1,C.425,1.(,73.C,83.j,S~.5/ 

DATA AOTCRJ/l0.0,0.0,2C.C,3C.C,4C.0,50.0,60.0,70.0,H0.0,90.o, 
* 1C0.0,2.0,2.C,l.8tl.5tl.C,c.o,-2.0,-5.0,-lO.O, 
* -16.2/ 

DATA 80TCR1/2.0,0.1,1.C,75.5,S~.5/ 

DATA 8DTCR3/14.Cr4C.0,~0.0,6t.G,7C.o,ao.0,90.0rlOO.O,llO.O,l20.0, 
* 130.C,l40.C,150.C,16C.C,l70.0,-2l.0,-1~.0,-9.0,-7.0, 
• -5.o,-J.C,-l.c,c.c,c.c,-l.o,-4.o,-7.o,-ll.o,-l~.o; 

DATA ABBCR1/2.0,0.1,1.0,66.C,82.51 
DATA ABBCR3/o.0,10.0,60.C,70.C,8C.C,S0.0,100.0rO.o,o.o,-2.0,-5.0, 

* -10.0,-lo.C/ 
DATA BUBCRl/2.0,C.l,l.C,73.5,S3.5/ 
DATA 8BBCRJ/14.C,4C.C,5C.0,6Q.0,70.0,S0.0,90.C,lOO.O,llO.O,l20.0, 

* l~O.C,140.C,l50.C,loC.C,l70.0,-2l.O,-lb.0,-10.0,-o.O, 

* - 4 • 0 t- 2 • 0 , - 1 • 0 , C • C , C .·C , - 2 • 0 , - 4. 0 , -1 • 0 , - 12 • 0 , - l 1. 0 I 
DATA ARSCRV/2.0,3Q.0,300.G,1C.C,C~0,2.0,30.0,300.0,5.0,0.U/ 
OATA CBSCKl/o.o,o.o,.sqqq,t.C,1.CE5,1.19t1•4J5tO•u,0.0,55.0,82.0, 

* ez.c,77.o,6.c,o.o,.ss99,l.o,1.13~,1.19,1.435,o.o,o.o, 

* ~5.c,aa.c,aa.o,a3.c,o.c,o.o,.9999,1.o,t.24,1.~95, 
* 1.435,c.c,c.c,55.l,S3.c,sJ.o,so.5/ 

DATA C8SCR3/5.0,10.0,5C.C,7C.C,SC.C,100.0,-16.0tO•Or0•0,-2.0t-18./ 
UATA ISh Jl-./1/ 
IIEVEL=O 
IUCP=C 
IfliDOPP.GE.ll IDCP=l 
IH IDGPP.EQ. U llEVEl=l 
If( IS~TH.EQ.Oi GC TC 122 
ISwTH=O 
Nl.JM=ACTCR liU 
CALL ~ESCAL(NLM,ADTCR1(2J) 
NUM=AB8CR1(l.) 
CALL RESCAL(~UM,AB8CR112)) 

lA T= 1 
NLM=ARSCRV(IATJ 
CAll RESCALlNUM,ARSCRV(IAT+1)J 
IAT=IAT+2*NUM+l 
NliM=AR SCR V ( I AT) 
CALL RES~All~UM,ARSCRV(IAT+lJ) 
Nl..M=BCTCR 1( 1) 

CALL RESCALl~UMttlDTCR1(2)) 

NliM=t386CR l( lJ 
CALL RESCAllNUM,BBBCR1(2)) 

122 lf(CRTFPR.LE.O.Cl CRTFPR=O.O 

IF(NUMSTG.GT.3l GC TC 6CC 
lf(Nl.JMSTG.LT.l) GC TC 6CC 
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FANNOS 
rANNIJS 
FANNuS 
FANNUS 
FANNLS 
FANNUS 
FANNUS 
FAII.NwS 
FANNOS 
1- A,',i\iu S 
fANNLIS 
FANNOS 
FA/\INGS 
i- AII.NLJ S 
FANNGS 
FANNOS 
FANNu S 
f ANNUS 
FMiNUS 
fANNuS 
1- ANNU S 
FANNiJS 
FANNUS 
FAI\4Nu S 
F AI'JNO S 
f- ANNO S 
f-ANNLS 
FANNO S 
FANNLJ~ 
FANNLJ S 
fANNUS 
fANNuS 
1-A/';NU S 
FANNuS 
rANNuS 
FAf\Nu S 
FANNGS 
FANNUS 
FANNOS 
FANNUS 
FAt-oNuS 
FANNU S 
FANNu S 
FANNOS 
FA1'4NuS 
FANI'IuS 
FANNCS 
FANNUS 
fANNO S 
FANNO S 
fANNUS 
FANNiJS 
FANNUS 
rANNuS 
fANNiJS 
fANNuS 
FANNGS 

sc:; 
t;(; 

tl 
62 
6::. 
'.J'i 

o:.
oo 
67 
ce 
6<, 
7C 
7L 
72 
B 
74 -,, 
7t... 
77 
78 
7~ 

8C 
81 
82 
83 
84 
85 
Et 
87 
88 
8S 
90 
S1 
S2 
'13 
94 
95 
96 
<17 
<18 
9S 

10C 
10 l 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
U4 
115 



c 
c 

c 
c 
c 

c 

lf(CNINLET.LE.OJ.ANO.C~AFT.LE.OJJ GC TC 600 

130 FPRCRT=CRTFPR 

NBUll=C 
IF(RTS.LT.l.Ol NBUll=1 
IGV=NBUZZ 
lf(RTS.GT.O.~IGV=O 
DO 200 I = ltNLMSTG 

C CALCULAJE THE fLNDAHENTAl BLADE FASSI~G FRE,UENCY. 
c 

c 

c 

BLAOES=NB(I) 
fBPftiJ=RN1*8LADES/6C.C 

lf(NINLET.LE.O) GO TO 175 

C CALCULATE THE INLET fA~ ~OISE CC~PC~E~TS. 

c 

c 

CRT=FPRCRT 
CALL FANPEDCl,CRT,OIAM(IlwFPA(IJ,FBPf(l),RSSli),SfwANGLES, 

* IGV,ILEVEL,IDOP,~I,BF~tDELTAr 
* AOTCRl,AOTCR3,ABBCRl,ABBCR3,ARSC~V,ARRA~) 

* 
* 

!F(I.NE.ll GC TO 175 
If(NBUZZ.EQ.Ol CAll BUZ5A•lR1S,FSFFCIJ,OlA~CiltSf, 

A~GLES,llEVELtiOOP, 
CBSCRl,C8SCR3,ARRAYJ 

175 IFCNAFT.LE.OJ GO TO 1S5 
CRT=FPRCiH 

C CALCULATE THE AFT FAN NOISE CC~FC~ENTS. 

c 
CALL FANPEO(O,CRT~AREA([J,fPR(IJ,FBPFliJ,~SS{I),SftA~GLES, 

* IGV,IlEVEL,IOCP,~I,BF~,OElTA, 
*ECTCRl,BCTCR3,88tiCRl,BBBC~3,A~SC~v,ARRAYl 

1<;5 FPRC~T=O.O 
1GV=1 

20C CONTINUE 
60G RETURN 

END 
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FANNUS llt. 
FAN NOS 111 
FANNOS 118 
FANNuS i.l'l 
FANNOS 12C 
FANNU S 121 
FANNuS i22 
FANNllS 123 
FANNUS 124 
FANNUS ld 
FANNUS 126 
fANNUS ll7 
FANNuS 125 
fANNOS 12S 
FANNOS l3C 
fANNOS 131 
FANNuS 132 
FANNOS 133 
FANNOS 134 
FANNuS u~ 

FANNOS 13(; 
FANNuS 137 

. FAr-.NUS 13£. 
FANNOS 139 
FANNUS HO 
FANNOS 141 
fANNllS 142 
FANNOS 14 3 
FANNO S 144 
FANNU S 14~ 

FANNOS 14b 
FANNOS 147 
FANNOS 148 
FANNUS 149 
FANNUS 1~0 

FANNOS 151 
FANNOS 1~2 
FANNO S 153 
f-ANNOS 154 
FANNUS 155 
FANNu S l5o 
FANNOS 157 
fANNOS 158 



* 
SLBROLTINE FANPEUliCCDE,FPRCPT,CIA~,FPR,FEPF,RSStXSf,A~GLES, 

NIG~,IlEVtL,IDCP,~I,6P~,OELTA, 

f-ANPt:D 
FANPED 
FAI'4PtC 
f-ANPEu 
FANPtc 

* C ALTrO~ 
(. 

c 
C PURPOSE 
c 
c 
c 
c 
c 
c 
c 
c 
c 

MI:THOD 

C INPUTS 
(. 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
(. 

c 
C OUTPUTS 
c 
c 
c 
c 
c 
c 
c 
c 
C MOCIFICATIONS 
c 
c 
C REFERENCES 

~TCRl,CTCM3,HeCRl,eeC~3,RSCRV,SPL~UTl 

D. f. ~HOkli~ 

FM,PtC 
TO PREDICT THE ClSCnETE TO~ES A~C BRGACSANO NGISE fANPtL 
COMPCNE~TS f-OK EACr STAGE FOR INLET fA~ NOISE ~M FOR FANPEC 
TrlE AFT FA~ ~ClSE. fANPEC 

THE OISC~ETE TC~E~ ~NO BRCACBA~C KGISE IS PRE~ILTEC 
fOR THI: I~LET FAN lR ThE AfT fA~ 

BY THI: USf OF CLRVES AS PER THE REftRE~CE GlVI:N. 
THESE CURVES ARE I~TE~FCLAIEO GR tXTRAPOLATEC AS 
NEEDtD I~C~OER TG PRECICT lrE ~CISE AT 150 FT KACILS 

ICCOE 

fPKCRT 

lHAM 
FPR 
FePF 
RSS 
X Sf 
ANGLES 
NIGV 

ILE\It:L 

lOOP 

DTCR l 
OTCIO 
.313CI<1 
oBCR3 
RSCRv 

INDICATCP FCR I~LET FA~ ~LISE CR AFT fAN 
NOISE. PCSITI\IE INDICATE~ I~LET fAN NOISE 
CTHER~ISf ThE AFT FA~ 15 ASS~MtO. 
CRITICAL FA~ PRESSUKE RATIO USE:U TL INV!C 
~HETHER CR ~CJ l~LET G01CE VANE~ ARt uSEL 
~GT. IF LESS THA~ GR E~UAL TC LNE NG 
l~LET GLICE \IA~ES ARE ASSU~EO. 
FA~ l~lET CI~MtlER GR AFT ~CZllE AREA 
fAN FRtSSL~E RATlC. 
fU~OA~t~TAl ELAUE PASSI~G fRE~UENGY 
ROTLR-STATCK S~ACI~G I~ PEKCt~l 

SCALE FACT(~ fCR THE LlPPLAR S~IFT 
DlkECII\111~ A~GLES FCR ~LISE PREDICTION 
I~lfT GLICE \ANE ShlfC~ CN IF 
SET M.t'l lt:~G 

S~ITCr ~CR Tht DCPPLAk SHIFT LEVEl 
CORPECTIC~ If ~L~ lERC 
Swl TCI• HR Th£ DlPPL/IR ShifT H<EQUENCY 
CG~kt:CTIC~ if IT SET NON LtRG 
CUR\1~ - CISC~ETE TC~ES- BASIC OATA 
CuRVE:- CISCKETE TC~E~- Dl~ECTIVITY ANGle 
CLRvE - E~CACBA~C - E~SlC uATA 
C~RvE - E~CAC~A~C - uiAECT!VlTY ANCLE 
CLRVE - ~CTCR-~fATfk ~PALING CC~RECTION 

INPUT VIA LABLEC CC~~C~ - GFRE' 
~A~DlM l/3 CCTAvE ~ANC LI~ITS 

SPLOLT TABLE CF F~ECICTEC NCISE fLk fAN NOISE 
PKEDICTIC~. THIS A~RAY MUST ~E SET TO 
ZERO BEfCR PPCCESSING EACH CAS£. TC kUN 
SEVERAL STAGES CALL C~CE fCR tACH STAGE 
ANU THE ~CISE FOR EAC~ ~TAGt WILL BE ACDEO 
TC lHIS APRAV ~HICr S~CULO tiE ZERC ~Ok T~E 
FlkST STAGE CR hlll ~AVE T~t SUM OF THE: 
PREVEICLS STAGeS. 

FROM TE1:2C~ l~ll TEE215 - THIS ~AS fAKtN f~CM 
TEEll5 AND CHA~CES ~AOE ~CP THE NASA-A~E~ CGNTRACT 

1- A''PcD 
f- ... \,;-' t 1.. 

FANt>t:L. 
fANPEC 
f-ANPt:C 
fANPEC 
FANPt:C 
fANPt:C 
FAN Pi. C 
fANPiD 
fA,\PEC 
fANPE{; 
fANPI:L 
f-A~Pt.C 

F ANPc C 
fANPtf. 
fANPtU 
FANPc.C 
fANPtC 
f AI'~P t: C 
FANPi:C 
FAt\h:C 
FANPtO 
fAI\hD 
FANPf:C 
FANPEC 
FAI\iPtC 
FANPtC 
FAi'IPtD 
fANPfU 
1-AI\Pt:C 
fANPi:O 
~AN?t:D 

FAt-.:PEO 
fAI\o?o:D 
fANPi:C 
i- AI'<P E C 
fANPtC 
fAI\oPLC 
f ANPEC 
fANPt:C 
fM~PtD 

1-ANPi::G 
fANPtC 
f-ANP t. L 
fANPt:L 
fANPi:C 

COORD SHEET A~EP-~-3t7 3/17/72 D. MtlU~UM TEE205A FA~PtC 
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2 

4 
~ 

7 

.:, 
lC 
l. 1 
12 
l 3 
l'< 
lS 
lt 
17 
18 
l'i 
LO 
21 
u 
.23 
24 
25 
2o 
L7 
2tJ 
29 
3(; 
31 
32 
33 
34 
3~ 
3t. 
37 
38 
j<; 

4C 
41 
42 
43 
44 
4~ 
4t. 
47 
4b 
49 
~0 

51 
?2 
53 
?4 
~5 
jt; 

51 
~8 



(. 

c 
c 
c 
c 

ANS-RES-F-327 5/30/72 O. SCHRANK 
R. J. SAXBY, ~ASA-A~ES FCCTPRI~T 'ONTRACT 

NAS2-69b9 FA~ ~(ISE ~COUlft UN-~U~BEREO 
COORDI~ATIC~ SHEET, LATED 19 JA~UARY 1973. 

C FUNCTION SUBPRGM AlOGlC 
c 

TBlll PMIRSl.M 

c 

c 

c 

c 
c 
c 
c 

CCMMON /GFREQ/ CFREQ(24),6ANCL~t25l 

CIMENSIUN 
• 

DIMENSION 
DIME~SION 

OTCRl(l),OTCR3(1),8BC~l(l), 

B8CR3(l),RSCRVf1),SPLCll(24tl) 
SPU24) ,ANGlES(!) ,)Sf ( U 
CN 1 (3 l 

DATA CNI/l.0,3.0,t.O/ 
DATA NANGLE/17/,NFREQ/24/ 

C TEST FOR INLET FAN NOISE CR FCR ~FT FAN NOISE 
c 

c 

c 

IG\1=0 
Dt:LTLT=O. 
UEL rtB=O. 
ACON=C. 
IF! IlEVEL.NE.OJ ACON=-4C. 

If( lCDOt:.LE.O) GO TO 5C 

C INlET FAN NOISE 
c 

c 

SF=20.0 
lf(NIG\I.NE.O) IGV=l 
GC TO 100· 

C AFT FAN NOISE 
c 

c 
c 

5C SF=lO.O 
lFINIGV.NE.Ol IG\1=2 

IF{NI.GT.3J GO TO lCC 
lfiNI.LE.OJ GU TC lCO 
IFlBPR.GE.lO.Oi GC TO lCC 
IF!8PR.LE.O.~J DElTLT=-7.8 
IF!Dt:lTLT.t~.C.CJ DELTLT=b.C•ALCGlO(fPR/10.0) 
UELTLJ=OELTLT/C~I(~l) 

CELTlB=OELTLT*0.5 
c 
C CALCULATE THt ENGI~E SIZE ClRRECTIC~. 
c 

lCC SF=Sf*ALOGlOIOIAM) 
AlGfPR=AlOGlO(fPR-l.C) 

c 
C CALCulATE THE BASIC ~CISE 

II 0 

FANPED ss 
FANPt:C bO 
FAN PH bl 
fANPCC b2 
FAI'.Pt:C 6.5 
FANPcC o4 
FANPEO 6~ 

FANPI::D vc 
f-ANPt:C b7 
fANPl:l.J bb 
FANPtC o<; 
FANPtC 70 
fAN PEG 71 
FANPEI.J 72. 
f-ANPcC 73 
FANPEC 74 
fANPtC 75 
FAN Pte 76 
fANPtC 77 
FAI'oPEO 78 
fANPED 7'7 
iANPt:O tiC 
FANPED 81 
fANPE:C b~ 

FANPtG 83 
FANPt:D b4 
fANPtC 8~ 

fANPt:~ 86 
fANPt:D 87 
FANPt:C de 
FAI'oPlC 89 
FANPt:C 9C 
FAI'oPI:::Ll Sl 
1-ANPt.C 92 
fANPt:O 93 
FANPED 94 
FA!'. PH 95 
FANPcC 96 
FANPtO <J7 
fANPt:~ 98 
fANPt:C 9<; 
FANPtD lGO 
FANPEC 101 
FANPt:C 102 
FANPEC li,;~ 

fAN PH J.G4 
fANPEC lCS 
FANPE:C lOL 
FANPtC lUl 
fANPEC 108 
FANPt::.C lOS 
fANPt:C llC 
FANP£0 lll 
FANi't:C 112 
F Al'oP U::: U3 
fANPt:D 114 
FMPtL 115 



c 

c 

c 

IX=2 
Nl..Mo::OTCIU ( 1) 

l'Y="'LMtl X 
OT=T~LLl(ALCfYR,DTCRl(lX)7DTCPlll~l,lt~U~j 

lf(NIGV.NE.O) GU TO lU~ 
IF( ICLl)E.U.CI <;C TO lC5 
IFIFPPGRJ.GE.FPRI GO TG lC5 

ALGC1I. T=ALGG 10 ( F Pt:CIH-1. 0} 
C f = HH. L: L( A l G i.. i-1. T , C T C R l{ I X J , 0 1 C •l 1 ( I ' l , 1 , 1'. u Ill l 
CT=Ol-30.56*{ALGfPR-ALGCR11 

1C5 OT=DT~SF+OELlll+UElTA 
NuM"' •IBCR l{ 1) 
n=NLM+ D 
H B= SF+ D H Tl. b +T t3 l L l ( ;~ L C F P R , b t3 Cl<l ( I l< J , e 13 1..1-!l ( I 'I') , 1 , t\.J ~, 

c 
C CALClJLAH: T!lt ROTCR-Sli~·ICR SFAc.It-G (.(f<I<EtTICI\. 
c 

c 

A LGK S S =A LOG 1 U ~ S S J 
Il::;2 
NL~1=PSCRVI 1!.-l) 
I Y = ,·~ U I'. + I Z 
k S S D T = T b L L l : A L vR SS , k $1... R V ( l l J , F S C PIt ( I \'} , 1 , 1\ Ut-i) 
IZ=Ni...M*2+IL+-l 
NLM=;.{SCkV(ll-11 
I Y=t-JUM+ I L 
R S S B 8 = T 8 L L 1 I A L(, K S S , R S C R \J ( l I. I , I< S C I< \i ( I 'i } , 1 , t\ ~~ ;• ) 
LJT=LiT+RSSOl 
lF! ICV.EQ.ll i;Tc[JT-o.C 
tlt3=tl~+RSSbb 

IF! lGV.EQ • .d be=bi3+3. 
OG 2lC J~L,NANGLE 

C lLENJIFY BMWS ~ITH DlSCHEH:. 2UES 
c 

c 

c 

CC llC I=lrNfFEQ 
llO SPLt ll=C.O 

FRcQ=FdPF 
If( IDOP.NE.OI f-RI.:Q=fREi~/XSF(J) 

ll=BA~DL~Ill/F~~Q 

IF(Il.LE.CI ll=l 
l~=tlANGL~I25l/FRt~ 
If(J2.LE.Ol GiJ TC 145 

DC l't0 I=llrl2 
FREQ=l 
F~EQ=FBPf*FREIJ 
1F(IDOP.NE.0l FRt~=FRE~/XSf(JJ 
lf(F~FJ.LT.6ANULMll)l GL TC 140 
DO tiC K-=1,NFP.EQ 
ltlAND=K 
lflFRE~.LE.BANOL~(K+l)) GO TC 13C 

12C L.ONTINUE 
GO TO 145 

111 

FANPtC llc 
fANtltC ll7 
fAJ1JPt:l, lH: 
FANPh~ 119 
f 1\NPt. L i.L'. 
F At,P..:w l ' fAI\lf>tC L:. 
f-ANPt:C 1?3 
fAf'.f>l.D U.LJ 
ft. .. :)c:C 1.: ';, 
fMif'LL L i: t. 
f t,r,y .::i.: ~.:1 
f ;\1\,f>t l) 1~e 

i-ANflt:C lL<;. 
FANPtU 130 
Ft~l'~Pt.1~ j;;; l 

f M~Pt: C 13(;: 
f ANh::C U3 
r/lt\JP.:.:C l.j't 

FA~•hD J..3'j 
Fl<~"t:G 13(; 
f ANf' ct.; 13 7 
fANPi:.u db 
fAM'f.L 139 
FANPt:L.; i4C 
FAI~i't.L l4l 
FA:'IlflcC i .. , .., t. 

1-ANPc:O 14 _: 
fAt-d)!: c h4 
F Ai'. .-:>c. c 14~ 

fANf'LL l4c 
1-Al'JPLC ;_ 't 7 
FANPtC l4c: 
fANPtL 14S 
fAt\ir>tC lSC 
fAr-<PtC 15 l 
t-ANPtC 152 
fANPt:L 153 
FANPtU 1.54 
FAI'IIPI:O l5~ 

f-ANPEC l5o 
fAN PI:: C 1~7 
FANP£C l~B 

F ANP t~ L l5 ·, 
FANPtLi lei... 
fANPfC ltd 
FANPcJ 162 
fAt-.P£:1.; lo.J 
fANPc:IJ lu4 
FANPt:C !6!:> 
f-ANPcO 166 
FM.Pt:O lo 1 
fANP£C ltl:l 
FANPc:L 16'1 
FANPLO 17G 
FANPt:C 17 1 
fAI\;PLC 172 



130 VAlUE= -1 
VAlUE= 3.C*VALUE 
lfi(I. Q.l).ANO.(IGV.NE.CJJ VALLE=~ALUE+6. 
SPL( 18 NOl=P~RSUM(SPL(l~ANDJrDT+~~LUEJ 

14C CONliN E 
c 
C IDENTI Y THE REFERENCE BAND f(R BRCACeANC NOISE 
c 

145 FREQ=F ,pf*.2• 0 
lfliDO ·.NE.O) FREQ=FREQ/XSF(J) 

155 AN=lO. I*Al0Gl0(fREQ/lOC00.0)+24.C 
c 
C CALCUL TE THE BASIC SPECT~U~ 

c 

c 

160 DO 200 l=l,NFREQ 
UTFREQ SPUI) 
If( ILE 'El.NE.O) OTFREQ=OTFREC-ItO.O*AlOGlO{XSf(JJ J 
!:lAND= I 
BAND=B .NO-AN 
BBFREC BAND 
IF (BAN '•G T .0.0) BBFREQ=-2. O*BAM) 
jj8fKtQ BBFIU::I.l+BB 
B8fRE~ BBFREQ+ACON*AlOGlCIXSFIJJJ 

C GENERA E TABLE Of NOISE COMPC~E~TS 

c 
NlJM=Ol R3llJ 
IY=NUfol IX 
OTDATA OTFREQ+TBLUllANGLESIJ),Dl,R3CIXtrCTCR3CIY),l,~UMJ 

NLM=BB R3( U 
l'f'=NU~ I X 
BBDATA Bl:lfREQ+TBLUllANGLESlJJ,BBCR3(1XJ,e8CR3tiY),l,~U~) 
SPLTMP PWRSUMlBBOAlA,DTOATA) 
SPLOUl I,J)=PWRSLMlSPLT~P,SPlCLTflrJJJ 

20C CONliN E 
21C CONliN E 

RET URI'. 
END 

112 

--~~----~--- -------~----- --~--

FANPEC 
FANPtC 
fANPt:C 
FANPt:.:; 
FANPEu 
FANPtC 
fAN~t:D 

FANPEO 
fANPt:D 
FANPt:o 
fANPtC 
f-ANPt:V 
fA('.;PtC 
FANPtD 
FANPtiJ 
FANPtiJ 
FANPEC 
FANPtD 
FAN PH 
FANPEC 
fANPH 
FANPtC 
fANPEC 
FAN PH 
FANPcC 
FANPtO 
FANPcC 
fANPEO 
FANPtC 
fANPt:C 
FAN PH 
FANPEC 
FANPE:O 
FANPI:O 
fANPE:O 
FANPEC 
FANPED 
FANPE:O 

173 
U4 
17.S 
176 
177 
l7b 
17<> 
l8C 
181 
182 
18 3 
lo4 
185 
l8c 
18 7 
188 
lb9 
19() 
191 
192 
193 
194 
195 
!9o 
197 
198 
1 'iS 
2()0 
201 
L02 
203 
204 
2ll5 
2G6 
2.07 
208 
209 
210 



SLBROLTINE FlTGEO(ItCJ 
c 
C ROUTI~E TO SOLVE FLIG~l PATH SEG~E~l GEC~ET~Y PCI~TS FUR CALCULATING 
C NGI~E EXTRAPOLATiON CGRR£GllC~S. 
c 
c 
c 
C CONSTANTS LSED IN lNTER~Al CALCLtATIC~S 
c 

CCMMON /GCONST/ IN,IO,lTl,lT2,FC,fl,FZ,F3rF4,f5rF6,F7,F8,F9,FlO, 
* l0rll,I2rl3,14,15,Io,l7,18,I9rllO,Pl,P33,P?,POOi, 
* EPS,LNOEF,BL,ICC,CfR,~PO,ETA(17J,~ltf~l,I17,A,PI 

c 
L VARIABLE SET LALCLLATED lN l~E FRCCkA~ FFCCESSI~G 
c 

c 

COMMUN /GCOMCN/ NCF,NK,BCf(24l,T!Flt24r10tl7lrSPll(24,171, 
*BUfl25lrRETAil7l,SPL2(17lrTGAGR(24),0LPSFil7) 

C F~FGU~NCY BANDS LSEO BY PROGPA~ 

c 
CGMMCN /GFREQ/ CFREQC241 ,~FRE~t25),PFRE~{24) 

c 
C Gt~E~AL INPLJ PARAMETERS 
c 

CCMMON /GPRA~/ ZO,ZR,GRAC,APAL~,l,SLCIST(lO) ,IT~~G,IU~IT 

• ,lSPTRM,1AfMGS,IAIRrLAIRAt(24lr~TEMP,TLMPI~OlrTAL1!50) 

* .~PRES,PRESI50),PAlT{50),~bl~lOr~~LT{50),RhU~ID(j0l,CT~MP 

* ,CPKES,CRHUMQ,IEGAtiGOR,Olf~F,CP~tS,CHv~IC,XKN,~C,~LO(SO), 
* lNR(501,ZNII50),LINECT,~AXll~rlF.GE,SCG,TCG,flK,AALT,tPF 

C AIRCRAi=T-Ct.lSF:<vt:l< GEC~!::TRY ClTPLlS 
c 

cr~ M<'1U N I G E Cl M C I A P Y ( 1 0 , 1 7 J , A P 2 (1 C , l 7 l , P lJ { l 0 , 1 1) , 1.J P N D ( 1 0 , 1 7 ) , 
* el{ lG,l7l,tl2!10,17),T0S(l7r1C) ,TPC(l7,1Cl,IRRII.O,l7) 
*rAPP,TP,RHP,APO,TO,RHC,CA,tZ,lSPil7rlUJ,CCV 

c 
L CCN~ERSICN CCNSTANJS 
c 
C INPUTS-
C A) l=NSLD ~UMBER UF SIDE:li~E ~CI~TS L~ ~HICH CALCULATICNS AKE 
C TO dE BASED -~A)I~L~ Cf 10 
C SLCISTI l-10) SIDELINE OISTA~Cl tET~Et~ fLIGHT TRACK A~D O~SlRVEK 
C CN THE GRCL~D. 
C lO = ALTP •• AIRCRAFT HfiGHT teC~E THE G~GU~C ~HEN AT tY=O). 
C *RESTRICTIC~* 0 •• LE. LR .Lt. ZO 
C ZR =ALTR ••• CtlSERVER HliGHJ AeC~E T~E GRCU~C 
C *KESTRICTIO~* o •• LE. l~ 
C GMAC=SLOPE •• CliMB GRACIE~T Fl~ (2 .Gt. ZRl. 
c 
C CUTPLTS-
C EACH GUTPLT ARRAY CO~SISl CF A ~A)lMLM Cf 170 tLEMt~lSllO SlCELl~l 
C PGINTS TIMES 17 ANGLESl 
C A~~(l0,l7) •• AIRCRAFT CCCROI~ATE: 1~ Cl~ECTIC~ GF FLIGHT FATH 
C PRDJECllC~ CN TH~ GPCL~C. 

C APZI1C,l71 •• AIRCR-FT VERTICAL CCCRUl~-TE ABCVE THt GHCUN~. 

C POllO,l7) ••• DISTANCE FCR SCL~D FRCPAGATICN. 
C llPNOOCd7i RELATIVE INCFE.~SE H FATI-! LHGTr Ht: GI<CU~f.: REf-llCTEL 

113 

H lGfC (. 

Fl TGf:O ' -' 

fL -:-etc 4 
H fGtu ? 
fLTbi:C c 

H TGt:G 
t-l TGfC 
H. TGcO s 
f-lTGEC lC 
l' I.TGLO ll. 
rLiuLL. li 
fl T GEC lJ 
fLTGb-: J.4 
FLTGCC l~ 
FLTGtG lc 
H TGt:C 1 I 
H.TGtG 18 
fl TGEG 1S 
flTGEC 2( 
FLTGtv 2l 
H TGEi.. 22 
H TGtO n 
F LTGt:C 2't 
flT GEL 2') 

fl T Gt G 2c 
f-L J{,tL ~7 

f-Ll GtO 2B 
HTGEC. 29 
fLTGt6 3(; 

FL T GtC 31 
HTGEC 32 
fL TGEC 33 
ftTGtL 34 

H TGtC 35 
FJ.Tl.tL 3b 
FlTGt:C 37 
HTGEG 38 
FL TGEO 3<; 
fL TGt:G 40 
FlTGi:O 41 
FL TGEC 42 
FLTGtC 43 
H. TGI::C 44 
FL TGEG 4~ 

FL TGEO 46 
fLTGtC 47 
fl TGE:O 48 
fl TGtG 49 
H TGt:O 5C 
FlTGf.C 51 
h.TGtl. 52 
H rete ~3 

FLTGt:O :..4 

HTGEO s~ 

HTGEG 5t. 
FLTGEO 57 
fLTGtC 5e 



C SIGNAl, I.E. OF~ = CF I P 
C 81110 1 1~ ANGLE OF INCIDENCE IN RADlA~S Cf GROUND REFLECTED 
L SIGNAl RELATIVE TC ~~AZI~G INCICE~CE. 
C 82110,17 ~LEVATION ANGLE I~ RADlA~S LSED IN EXTRA-GROUNO-
C ATTEN~ATION FOR~~lA. 

C liHU 10, i ').. t:RROR CODE 
C kR = -1 FCR PO= C A~C NOISE LEVELS ARE TC BE SET TO 
C PLLS I~FI~IT~. 
C = 0 FCR NC ER~CR UETECTEO 
C 1 FCR ~G SCLLTICN A~C ~OISE LEVELS ARE TO BE 
C SET TO INDEFINITE. 
c 
C REM ARKS 
C l) OBSH 1ER COORDINATES ARE (C, C, UO 
C 2} AIRCR 1FT COUK.OINATES ARE O, ~, lJ EXCEPT wHEN AT TI·E VISUAl 
C OVERb AD REFERENCE tx, Ot lOJ. 
C 3) l .Gf. ZR. IF AN INIIIAl CAlCLLATICI\ SHC~S THAT l .LT. ll<, 
C l Wll 8E SET TC lR AND THE Cll'B GRADIENT wiLL BE TREATED AS 
C IF IT ~ERE ZERG. 
c •••••.•••... ·••••••••·•·•••••••••••••·•••••••••••••••••••••·••••••••••• 

10 
?C 

25 

30 

4C 

50 

ZRl""'lR+ •ALT 
ZCl=lC+ \Al T 
CALL AT lUSPCZRl ,APP.TP,RHP) 
CALL A1 <GSPClOl .APO,TC,RI1C) 
Cl""'A* SC. T I Tli J 
COV=A*5 RHTPl 
CA=I-'5*1 l+C0\11 
VO=Cl*t 'ACH 
UC L0Ct J=lltll7 
en 2CI I = ll,l 
S2T Fl + GRAD*GRAD 
Cl Fl I SQRJI52f) 
SZI lGRAO+GRADJ I S2T 
X""' SL 0 I ~ l I l 
XS = '*X 
Lt-.0 ZO - lR 
lEC""'IC 
y = -F' * ZMl * S2T 
Al ETA(Jl 
SAl SlNtAll 
T ·- jJ Is' SA 1) 
IF ( T EPS) 12C, 12 c' 10 
lF {Af c r- F ll - [ p s) 25, 
TAl TAN l A l) 

zc, 2u 

y = \ - CT * SQR TC XS + Cl~C*Cll*ClNU*ClJ) 
li\J NO + y * GRAD 
IF IH lUC, 3C, 3C 
ZI\S = lN*lN 
PS = s + Y*Y + lNS 
p = RT(PSI 
l = L I + lR 
(f ( p l 40, 16C t 4C 
R - '• • l * ZR I PS 
IF l At (R) - RPDl 5C, tiC, 5(.. 

OPN = SQKT{ fl - R) - Fl 
GC TO f 

60 FK J 

114 

I TAl 

FlTGEG )9 
Fl TGEG bO 
HTGEL 61 
HTGtC (; ~' 

HTGtL 63 
i-LTG£G u4 
Fi.... TGEG b? 
FLTGEC vt 
FUGI:C o7 
flTGtO ~~ 8 
FLTGEu .t;<; 

Fl TGEG n 
fLTCtG 11 
HTGE:w 7L 
FL TC .C. 7j 

FLTGH 74 
FLTGtL 75 
HTGEU 1t 
FlTGI::G 17 
HrGEC 76 
H TGtll 7S 
FLTGtl tH .. 
fl TGtO 81 
H. TGtG 82 
Fl TGEL 83 
FL TGI:C 84 
fL TGtO 05 
1-LTGtG bt. 
FLTGEC 1:37 
HTGtu 88 
HTGEG B<J 
Fl TGtU 90 
HTGEG ':il 
FL TGEO 92 
fLTGHJ 93 
Fl TGEO 94 
HTGtU 95 
fl T Gt(; 9t; 
fL TGf:U 97 
f-LTGt.U 98 
FL TGE:G 99 
f-L TGfC 100 
FLTGEL J.Ul 
FlTGtO 102 
FlTGtG lCJ3 
fL TGtC J.U4 
f-L TCE U lG? 
FLTGEG lOc 
HTGlL 107 
flTGEO 108 
FL T GEO lC9 
Fl TGtG llO 
Fl TGEC lll 
flTGt:C 112 
FLTGE:G 113 
fL TGEI.J 114 
FlTGh .. 115 



BK -::. -p:; * R 
UPN -"' 81( 

7C fk = FK + ~1 
FTK = Ft< + FK 
BK = R * ~K * (FJK - fl) I Fl~ 
DPN : OPN + BK 
IF lABS(BK) - EPS*ABStDPN)J fG, 80, 70 

8C Z~P = l + IR 
l:ll((,J) = 
B2tl,J) = 

ATAN21A~S(ZNF), S'~l(PS-l~S)I•CPR 
ASJN(AUS(lN I P))*OPR 

90 IRR(J,J) = 
APYII,J) '= 

APZ( I,J) = 
1-'CII,Jl = 
UPNDti,J) 
GO TO lOCC 

lOC lN = FO 
Y = FO 

IEC 
y 

l 
p 

DPN 

lF {ABSCT- fl)- tPS) 30, llC, llC 
llC Y - -X I TAl 

IF (A6S(GRAO) .LT. EPSJ GC ~( 3C 
T - -lNO I GRAD 
IF IABSIT> .r,r. AbSf'fH Y = 1 
GC 10 30 

120 lN fO 
Y FO 
IF (A8S(X)- CPS) 130, 130, 15C 

13C If iAt\S(GRAOJ - EPS1 JC, l4C, l4C 
l4C Y - -lNO I GKAO 

GC TO 30 
1 5 C I EC = I 1 

GO TO 90 
lH IEC = Ml 

GC lf~ <; C 
1noc CONTINL;E 

lfl\11;) 18JO,l7GC,l8CC 
l 70C TPD ( J, r )-"'LNDE:f' 

T SPl J, l l"'UNOI::I
TC S I J , I ) "'uN 0 tt
GC TO 2UOO 

180C U=APZ!I,J)-£0 

, 

C S-= S ICiN ( SQR T (f,p Y I I , J J ~'A F Y f I , J l 1-lJ t •c L l , A P Y ( I , J) ) 

HIS! J, I J=DS/VC 
f PI'\ J, 1 l = P D ( I ,. J) I CAt T •).) I J t I I 
TSP(J,I)=?D(I,J)/CA 
IFIJ.E~.IU Gt; Tt1 U:2C 
fSP(J, I )-"'TSP(Jrl )+Jlt:,:)l )'L-DS)/IJI.~ 
GC TO 1830 

l82C G<il-DS 
183C CC.NT!NUE 
200C CCNTINUE 

RETURN 
EMl 

115 

FLTGEO 116 
flTGEG 117 
fLTGEO 118 
HTGED 11<.1 
fU Gl:fl uo 
~-UGH J il 
r' TGb~ ... '-• 

FLTLH llJ 
H.TGEC U« 
fl TGED 12.? 
H TGt:L 1L6 
FLTGEC 127 
rl TGu, ~LB 

fl IG£.1.. 12 c, 
FLTGEG l30 
tLTGEU 131 
H ri;r.u l32 
fl ~· C t:CJ l33 
FlTLt:L 134 
f;_Tf .. ri: l35 
f-l T r;u, 136 
FLTl~LL. 13 1 
FL T bL ,, lJ8 
f-LTGtu lJ<j 
fl TG1~C 1£· c 
fllGtG 14t 
FLT {,[ L l"'L 
FL TIJH, 14~ 
FLTGI:.t; • 4"t 
fl rr;t ~. 14~ 

1-L TGLC 14C 
1- L T (, ,:. L 14 7 
H JGtC lH 
fLT:·;I::L. lltS 
FLTGb.. lSL 
~ l TGL .. l:d 
H TCtC 1:::1~ 

fLTGtC: Ed 
i'l. l Gt: (., 154 
Fl TGt:C D5 
fl TGt:C l:H .. 
fl TGcl: ! 'J 7 
fl: Gt:U ).:;~8 

t L TGl:U l..J <:. 

H 'iGf:L, l !J {] 

FL TGtl. :t1 
f-l1 GEL 1c2 
fLTGI:u Hd 
f'lTGtL 164 
H TGEL !(~:, 
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c 
c 
C AUTHOR 
C PuRPOSE 
c 

K.O. JGhNSCN 
JC PLCJ ~LISE FCCTP~I~T CC~TCU~S WITHIN A SPtClflED 
PLOT AREA ld TH CCCPCINATE liUI\SfCRMAT ICN SUtH THAf 
X GRAPH = ~ PLCTTEP c 

c Y GRAPH = X PLCTTEP 
(. 

C METhUU 
c 

SCALE X-vERTlCAl A~C Y-hCRIZG~JAl TL u~ITS/CM 
D~A~ CO~TINLOLS CG~TCURS If PCI~T TG P~INf PRuJECTIO 
REMAINS IN PLCT AREA. AXIS ARE CRAWN TC INTERSECT (. 

c AT PCINT (O.OJ. 

(. INPUTS 
c 

X ARRA~ CF vERTICAl PlCT ~CCRDINATES 
X(~P,l~,~l) ~HERE l~=ltkiGHTJ,LR=2(lEFJj 

Cf FliGHT PATH c 
c 
1.. 

l. 
c 
c 
c 
c 
c 

y 

Vi'IOISE 
AREA 
FPATH 
NP 
1\il 
NOIM 

AHRAY Cf hCkiZCI\TAl PLCT C~UI<DINATES 

ARRA~ Cf 1\CISE LEvEL VALUeS 
ARRAY CF AREAS UI\Ctk Cl~J~URS 
ARRAY CF FliGHT PATH COOROI~ATES 
1\UMBER Cf CATA PCINTS EACH SlDt Cf CGNTUUR 
1\U~BfR Cf ~LISE lEVeL CLI\TOUMS 
TOTAL lEI\GTh GF X,Y,FPATH FIRST CIME~~~U~ 

c 
c 

CIMENSIONS FOR INPLT ARRA~S 

DIME~SION TEMP(2CC) 
DIMtNSION XINOlM,2,5),Y(NDIM~2,5),AREA(~),V~CISE(~),fPATHINUlM,21 

c 
C ~H 
C CLMMON /PLT/ 5CALV,Ylt~M,XlE~~,C~FIN ,LABELX(lU),LAtELYllO), 
C 1 AXUNIT,NlABEl!Z),SCALL,IHRltt 
(. lJIMENSlON XY(4,2J,liTLEll8) 
c 

CCMMO~ /Plf/ SCAlv,YlE~M,XlE~~,C~FII\i ,lAtELX( 4),LABtlYl 4), 
1 AXUNIT,NlAotL(1),SCALL,I~~ITE 
OIME~SIOI\i XY(~,2),TITLE( 8) 

C SCAL\1 MAY bE ::.d BY l.SH. IF NGT SCAL\1 "'Ill BE: CCMPUTEC 
C YLENM,XLENM MLST dE SET TO MAX~L~ C\IE~All flCT ~IMENSIC~S(IN OUMITS) 

EQLIVAlfNCE (X1,XY(l,ll),(X2,XYl2,1)),{XL,XY(3,l)),(XP,XY(4,l)), 

c 

1 (YlrXY(l,2J),IY2,XY(2,2)),(~l,XY(3,2)),(YP,XY(4,2)J 
INTEGER BLANK,AXUNIT 
INTEGER lJP,omm 
LCGICAL HIRIH: 
DATA lERO/O.C/ 
CATA 8LANK/4H I ,Sl~K/4H I 
DATA RADIAN/57.29577/ 

C I 1\ IT I A LIZ E 
UP=3 
OOWN=2 
DEL TV=O. 
XMIN=lC.ElO 
YMIN=lO.ElO 
SCALU=SCALV 

C SET BORDERS IN CENTI~ETERS 
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FO TCN I 2 
FOTCN T 3 
FUTC/'.1 T 4 
Fore:-. r 5 
FUTCN t 6 
fu T Cf'.~ T 1 
fOTCN T 8 
FOTCN T <:; 
FCTCNT lG 
fCTC.N T ll 
FOTCN I l2 
fl.iTCNT u 
fCH.NT 14 
FCTCNT 15 
fCHNT 1( 
FG TCN T 17 
fUTCNT 18 
fCTCNT lS 
f-OTCN T 20 
FGTCN f 21 
FOTCN T 'L 
FOTWT n 
fOTCNT 24 
f-UT CN f 2, 
fu TCN T 2(; 
FUTCNi 27 
FGTCNT 28 
fLTCNT 2<7 
t-GlCi'c T 3C 
FOTCNT 31 
FOTCNT 32 
fuTCNT 3J 
fuTC,"o T 34 
FOlCN T 35 
FUTCNT 36 
FOTCNT 37 
FOTCNT ~b 

fuTCI'o T 39 
Fl.JTCNT 4C 
FG TCi\i T 41 
fuTCNT 42 
FuTCNT 43 
FOTC.NT 44 
FOTCNT 45 
FOTCNT 4<:. 
FOTCNT 47 
FOTCNT 48 
fCTC.NT 49 
1-UTOH 50 
FOTCNT ,l 
t-LiTC.NT 52 
fUTCNl 5.3 
1-0fCNT ')4 
FOTCi\lT 55 
t-LTCNT 5<; 
FCTCNT 57 
FGTCrH 58 



c 

BCTTM:J. 
IGP=2. 
SIDE=2 •. 

C INITIALIZE IARRC~ T~ PLOT SW,BCL CCCE FlP ARRC~HEAO 
IARRfJiol=t; 

c 
C SET CHARACTER ~EIGHT FCR LEGE~O 

Ct-.RHJ::o.lO 
c 
C SET MAXIMUM LENGTHS OF ) ANO V AXIS (~ C~ ~~ITS 

c 
C AllGw FOR BORDERS 

XLiN=FLOATIINTtXLt~~-TOP-BCll~JJ 
VlEN=FLGAT{INT(YLt~M-2.*SlOEJJ 

c 
C COMPuTE SCALE AND fi~O Ml~l~u~ ANC ~AXI~U~ flfi VALUE~ 

K= 1 
XN = X(l,l,ll 
DO 20 1:1,2 
CC 20 J=l,NP 
~~~P(K)=X(J,(,l) 

IF IXN .Gr. TEMP(K)J X~ = lE~P(K) 
K=K+ 1 

20 CLNTINUf 
r<.=t..P~' 2 
CALL SCALEITlMP,Xl~~.~,ll 

I..JELTV= TEMPIK+21 
XMIN: TE:MP(K+il 

C SCALE Y AXIS 
c 

K=l 
yt-; ·- Yll.lrlJ 
Cl.. 30 J:l,2 
DC 3C J=l,NP 
fcMPIKl= YIJ,f,ll 
IF (YN .GT. TEMPI~)) Y~ = lE~f(K} 
K=K+l 

30 CCNTINLJE 
K:NP*2 
CALL SCALE(TEMP,VLEN,~,l) 

DELTV= AMAX11JcLTV,TE"P(K+2JJ 
YMIN=TEMPIK+ll 
If ISCALLI ~0, S5, g( 

90 XMI~ "" XI'; 
VMIN = YN 
GC TC 9S 

95 SLALL DELTV 
99 ~o~RITE 16,lCOCI TillE, XLfN, YLEf\, SCALl., AXl.i~IT, Dt:lh', AXuf\liT, 

* SCALV 1 AXL~(T 
1000 fORMAT(lH1 1 2~X,8AlCI//5CX,28~f\CI5E f(CTP~If\T CC~TCUR PlCf //39X, 

*2CHPLOT DIMENSIONS IC~I,l1Xt3~• =rF3.Ur3h C~/70X,3HY =,F3.0,3H ~M 
*I/39X,7rSCALE •rlPE10.3rlX,A4,3r/(~,6Xtl5~CC~fUTtO =rE!0.3, 
*1X,A4,3H/CM 170X,l5H~SE~ SELELTEC =,El0.3,1X,A4,3H/CM) 

XP=SCALL/DEl TV 
IF(XP.GT.4 •• GR.XP.LT •• 25) hRITEl6tl~Oll 

1001 FORMATILH0,~7X,l~H*** ~ARNif\G **•11~5X,l9HUSER StlECTt~ SCALE/ 
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FOTCN T :,9 
FOTOH tO 
FLTCf\lT 61 
FOTCNT 62 
FGTCI'.T 63 
t-OTCN T b4 
fOTCNT (,:' 

fGTCI''l T 06 
fC TCN 4 67 
FLTCNT 6b 
fu T 1..1-o i cr; 
FLTCNT 1C 
fOTCNT 71 
f-CTCNT 72 
hJTCr'-l T 7J 
fOTCNT 74 
fGTCNT 75 
f-ljTCNT 1t 
fGTCt-.T 77 
fCTCN T 7b 
f-LTCI'.T 7'1 
fLTCf\lT 0C 
FCTCNT J 1 
FGTU>iT 82 
f-UTCN T t3 
f-u H.N T 8-<t 
fL TCN T tl5 
Furo .. r 8c 
frJT (.i'l T 8/ 
t-OT Cl~ T db 
h.JTCNT tl9 
fOTCNT % 
H•Tc;-..r 91 
fC TC.f'l T <j~ 

fCJCI\T 93 
fOTCf\lf 94 
fOTCNT 95 
FLTCN T 96 
FGTCf'.I en 
FGTCt.. T 98 
FOTCNT 99 
fuTCI'.l lOC 
FUTCNT lGl 
fO TCI\4 J 102 
FOTC•~T 103 
fOTCt>. T l\-4 
t-O TOn lU!:l 
fOTCNT lGo 
FOTCf,d 1 () 1 
Forcr~r lOE 
fLTCJ'tl lli9 
t-G1 CN T llU 
f(J TCI'I T 111 
FlJTC;" T il2 
t-uHN r 113 
fCTCo'~T 114 
FLTCI\iT 11~ 



*55X,25HTOO S~ALL CR TCC LARGt TC/55X,27HFRGUUCE COMPREhENSIVE PLOT 
*S l 

CEL1'V=SCALL 
c 
C XMON-YMIN MUST BE IN ~HCLE C~ I~CRE~E~TS 

XMIN=FLOAT{IFIXI(X~I~-DELTV)/UELT~l)•CELTV 

Y~IN=FLOATIIFIXIIYMI~-OELTVt/OELl'V)l•OtlTV 

c 
31 XMAX=OElTV*XLEN+ XMI~ 

YMAX=OtLTV*VLEN+ YMI~ 

wRITE(o,lOOSl AXLNIT,XMI~,XMAX,~~~~.YMAX 
1005 FORMATC1H0,39Xrl7HPLOT BCUNOA~IE~ (,A4,1H),8X,ll~X ~l~IMUM = 

*lPEl0.3/70X 1 llHX MAXIMUM =rELC.3//70X,LlhY MINIMUM =tE10.3/70X, 
*llHY MAXIMUM~ ,ElC.3 ) 

c 
C IF WRITE FLAG 0~ PRINT CGNTOURS 
c 

c 3te 

If I I ~RITE l GC T C 3 5 
DO 32 I=l,Nl 
~KITEltrl006) TITlE 

Cl006 FORMATtlH1,2SXrlSA41 
1006 fC~MAT(lHl,2~X,SAlC) 

wRITE(b,lU021 VNCISECI),~LABEL,A)L~IT 

C 36C 
ClCC2 fCRMATllHC,48X,llHCONTCLR AT ,Fs.c·,lX,2A4rlX,2HI~,LX,A4// 

lCC2 FGRMAlllHO,SOX,F~.C,lX,A8,1lHCC~ICUR IN ,A~// 
1 41Xr4HLEFT,33X,,HHIGHT ) 
WRITE(6,1CC31 (X(J,ltll,Y(J,l,ll ,X(J,2ri),Y(J,2,tl,J=ltNP) 

1003 ~CRMATI26X,1PE13.3,3X,EL3.3,1GX,2El~.3) 
~k1Tt(6,10C~J AREA((),AXL~Il 

1004 rORMAT(///40X,28HTOTAL AR~A •tT~I~ t(~TCUR = tlPEll.4r5H SQ. ,A4) 
32 CONTINUE 
c 
C POSITION PLOTTER 
c 
35 YP=l.ICMPIN 

CALL PLOT(0.,-10.,-3) 
CALL PLGT(O.,YP,-3) 
XP=SIDE/CMPIN 
YP=BOTTMICMPIN 
CALL PLOT(XP,YPr-31 

C PLOT ANC LABEL AXIS kiTH C~ TIC ~AR~S 
C Y AXIS TO CROSS X AXIS AT (Q,Oj 

CELCM=DELTV*CMPIN 
XP=ZEKJ 
YP=lERO 
lf(XMIN.Gt.lEROlGC TO 4C 
YP=-XMIN/OELTV 

4C Y~OVIN=YP/CMPIN 

C PLOT Y AXIS 
c 
C 36C 
C I= 10 

I= 4 
42 lf(LABELY(II.NE.BLANK)G( TC 44 

I'"' f-1 
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fU TCh1 T llt-
fUTCNT 117 
FOTCJ\1 T llE 
fUTCNT llS 
fL TCN T UG 
FUH.NI Ul 
t-OTCN T l22 
FGTCI'.T lLj 
FOTCN T 124 
FCTCNT 12~ 

FU 1CN T 126 
i-UTCNT 1.27 
fQTCt'-il 129 
FGTCI\IT 12 <; 

FGTCNT 130 
fCTCNT 131 
f-OTCNT 13.2 
FOTCN T 1.., :t 

J J 

fOTCNT 134 
FUTCN T .i.3~ 

f-CTCNT l3t. 
FGTCt-.T 137 
f-OTCNT l3!J 
FCTCNT 13S 
FOTCN T 140 
FC TCI\ T 141 
fUTCN :r 142 
fOTCNT 143 
FC TCI'. T 144 
fuTC1\c T 14.::. 
fG T Ci"ll l4b 
f-GTCt-. T 147 
fOTCNT l4b 
FCTCNT 14<: 
FOTCNT 15(.; 
fOTCI'. T l~l 

FOTCN T 152 
FOTCNT l.J3 
fOTCNT b4 
fGTCNT 15? 
FOTCN T 1:;,o 
FO l(,N T 157 
FCTCI'. T l5b 
FO"TCN1 15'1 
fOTCNT 160 
FuTCNT lbl 
FOTCNT 162 
FGTCN T 163 
FGTCN T lb4 
fOH.N T 16 5 
H:STCNT 166 
FUTCNT 167 
FGTCNT lb8 
fUTCNT 16S 
rUTCi\1 T 17C 
FOTCNT 171 
fOTCNT 172 



GL lU 't2. 
C 3l:O 
C44 NC=l*4 
44 NC=J*lO 

CALL CMAXIS(O., YP ,lA~ELY,-~C ,~tE~,o.o,~~~~,CflTVJ 

c 
c 
C X AXIS TU CROSS ~ AXIS AT IU,Qj 

YP=lFflC 
IFIYMI~.Lf.ZcRCJGC TO 4? 
XP= -YM lN/UEl rv 

45 XMUVIN=XP/CMP!N 
c 
C PLCT X AXIS 
c 1=10 

1=4 
46 lflLABELX(Il.Nc.BLA~K)GC TC 4B 

I~ l- 1 

c 36C 
C4tl 
48 

GC TG 46 

NC=I*-. 
NC=I*lC 
C JilL C 1·1 A X I S I X f' , C • , l A t.l [ I X , 1\ C t H £· 1\ , 9 C. , X M I 1\ , C 1: L f V ) 

c 
C SlAfn PLCTTII\,G CLI'oTOLRS 
c 
l INITIAU,:E 

L =0 
':>J L=L+l 

IGC=J 
IFIL.Gf.NL)GL 7C lCC 
ISlll!:"'l 
I BEG-~ L 
lEND-"NP 
IPEI'I=--UP 
INC= 1 

6C J=IIJEC 
ICO=IGU+l 

61 XP=X(J,ISiu!:,ll 
Ytl=Y I J, IS IDt ,L) 

c 
C DL NCT ~I.CT POINT If CLT Cf RANGf 
c 

If I ( )( P. L r. XM Ir J. CR. X P .L; T. X~ A )t J • C I<. 0 P .l T. Y fill\. (fl. Y P • (, T. Y MAX J ) 
l GU TO 75 

If( IPEN.~Q.Uf..\101\) GL TC 64 
IflJ.t:Q.lbEGl GO TG ~4 

C PCll\l IN RANGE KUT PRtVILLS PLll\1 ~AS CLT 
C IF NUT FI~SI PGINT ~OVE PE~ TL 8CPDE~ A~C PLCT Tr Ptl~T wiTH Pt~ OU~~ 
c 

-\A= XL 
YA=Yl 

61C XLIM=lERO 
YL IM=ZCIH) 
lf(XA.LT.XMI~) XLIM=X~I~ 
lf(XA.GT.XMAXJ Xli~=X~AX 

lf(YA.LT.YMINI Yli~=Y~I~ 
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f"OTCNT 173 
f-CTCNT U4 
fOTCi'IT 17~ 

t-UTU• T i16 
HJTC..iH 117 
FCTC.NT l7b 
fLlCi'll .1."''-. ' 
rUlCt·..r lH 
H ... TC.'ll l. i:l l 
f'OTC;n Hi/. 

1-~ 1 '""''' I 
.. ' -~ 

"C) ._.1 

L..iTC.,\of J. ~~ 4 

H)l CNT l tl ~ 
FOTCNT Hlc 
FOTCNT 18 7 
t··LH •• " T 188 
fnTCN T ld'l 
f-l,TCi'. T 19 (; 
f;"JTCf\; T i <; 1 
fLTC;~; T L9i 
Fl"'TCt'~ J 1., 3 
;- .._ T C.t~ T i.<:l4 
F~lH .. N T lC• .. ~ 
FG TU~ T l9t; 
fUTCN T lG7 
l-L1TCi\o l 198 
FOTCNT u;q 
i-LTU .. T 2CC 
fLTCN T 2\.!l 
HJTCN T 2.0 2 
fCTCf'.l! 2U3 
fu TCN I 2.04 
HTC~T 2.C~ 
FU1CNT 2Ct. 
r.:!TO. T l07 
t-U ICN T 2 . (; 

vi.J 

i-1JTC~T 209 
ft.; TCNT 2lU 
fuTC.Nl 211 
h.iTC.NT 212 
HJTCNT 213 
fCTCNT d4 
fuTCNl 215 
FCTCN T dt 
i-C TCN J 217 
FLT CN T na 
FGTCNT 21.<; 
HHCNT 22(, 
FLJTCNJ 221 
fOTCNT 222 
t-liTCN l zn 
i CTCNT 224 
FrJTCNT 22!:: 
HJTCI\IT ;:.,a. 
f\.- T C.N T 227 
FOTCN T 226 
HJTCN T t29 



lftYA.GT.VMAXl YLIM=Y~AX 

c 
C FlNO POINT AT ~HICH CCNTCUR I~JERSECTS PlCT BCROtR 
c 

Xl=XLIM 
X2=XLIM 
Y l=VLIM 
V2=YLIM 
IFIXLIM.NE.ZERO) GC TG 62 
Xl=XMIN 
X2=XMAX 

62 lfiVLIM.NE.lERCI GO TC 63 
Yl=YMIN 
Y2=YMAX 

63 CALL INTRCPIXY,XG.YO,IE~R) 
IFI IERR.GT.Ol GC TC t2C 
XO=tXG-XMINI/DELCM 
VG=IYO-YMIN)/O~LCM 

c 
C MOVE PEN TO BOHOER INTERSECT ~ITH PE~ I~ CU~RE~T PO~ITICN 
c 

CALL PLOTtVG,XO,IPENI 
620 IFI IPt:N.E<J.UP) GO TO c3C 
C PEN hAS OO~N - RAISE PEN - SKIP CLT Cf RANGE PCI~T 

c 
64C IPCN=LP 

c 

Xl=XP 
VL=YP 
GL TO 65 

L PFN hAS UP - GO PllT FRC~ BlROEF TC FCl~l 

c 
630 IPENc=COioAN 
(. 

C SCALE TO CM AND CONVERT TC PlCl l~C~ES 

c 
o4 Xl=XP 

YL=YP 
XP=IXP-XMINJ/DELCM 
YP=IYP-YMIN)/OELCM 
CALL PLOTIYP,XP,IPE~) 

I PEN-::DO~N 
65 J-=J+INC 

IF(J.GT.O.ANO.J.LE.NPlCC TC 61 
c 
C PLOT CO~TOURS RIGrlT Tr LEFT, LEFT TC ~IGHT l( ~AXI~lZt PLOTTER 
C ff F l C I E i~ C Y 

GC TOl71.72,l~t5C),IGC 
71 IHEG=NP . 

II:NC=l 
ISIOE.:2 
INC>-1 
GC J,j 80 

72 IHEG=l 
IENO=NP 
ISIOE=2 
INC.:l 
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FOTCNT 23C 
FOTCN T 2Jl 
f-OTCNT 2J2 
FOH.N T 233 
rOTC~'. T .!34 
FUTCNI 2J5 
FOTCNT 23t 
fOH.NT 2J 7 
HJTCN J 238 
FO TCI'. T 23<; 
fuTCNT £40 
1-0 r c.~ r 241 
fOTCNT 242 
fCTCI'-.T 243 
fOTc.'-. T 244 
f-UT Cl~ T 24!;. 
FCTCN T 2 1tt. 
r-crc;~ j 241 
Fu H .. l\, T 24!.; 
FUTCN I 24S 
fuTCNT 250 
F01CNT 251 
fG TCN T 252 
FLTC.NT 253 
FC TCN T 254 
FOT(.r.,J 2~5 

FOTCNT 25t 
FOTCI'.T 257 
f'UTCN T 2?8 
FGTCNT 25'7 
FOT(.,\ T 2oC 
fOTCNl 261 
FOTCNT 2t.2 
fUTCN T 2cJ 
fOTCN T 264 
FDH.N T 265 
FUTCNT 26t.. 
HHCNT 261 
FOTU-..T zoe 
fOTCN T 2l.9 
FGTCNT 27C 
fOTCN T 211 
FC TCt-. T 272 
FGTCNl 273 
f-UTCI'-1 T 274 
fGTCI'.T 275 
FOTCNT 2.76 
fGTCNT 277 
FOTCN T 27o 
fGTC,-.. T 279 
FOTCNT 28G 
fOH:NT 2l:ll 
FOTCi"T 282 
fOTCN T 283 
FOTCNT 284 
FOTCNT 285 
FCTCNT 28t: 



I PEN= UP 
L=L+ 1 
If(L.GT.NLIGO TO 1CC 
GC TO 60 

73 l 8EG=IIIP 
I END= 1 
ISIDE=l 
I f\C=- 1 
GO TO 80 

75 If{ IPEN.EQ. LP I GC TC o40 
L CURKENT POINI UlT Of RANGE - LAST F(I~J IN 
C PLOT TO BORDER WITH PEf\ DCk~ 

c 
XA=XP 
YA=YI) 
GO TO 610 

ao IFIIPcN.FQ.UPJ GC TO cC 
IPEN=UP 
ff(XP.LQ.XIIdEG,ISIOc,LI/OELCP.A~C.~F.E,.Y(lEtG,ISICE,L)/OElCMI 

1 IPEN"'OOWN 
GC TO t;O 

c 
C All NOISE LEVELS PLOTTED 
c 
C PLOT FLIGHT PATH AS SERIES CF AR~Ch HEADS PCI~fi~G IN OIRECTIUN 
C CF FLIGHT 
c 
lOt; XL: ltRU 

YL=.CCCl 
DO 12C I=l,NP 
XP=FPATH(l,ll 
YP=FPATI-4(1 9 2) 

Ir(IXP.LT.XMIN.CR.XP.GT.XMAX).G~.IYP.lT.Y~I~.CR.YP.CJ.YMAX)) 
lGL TO 110 

A=XP-XL 
B::YP-YL 
ThETA=ASIN(A/5QRTCA**2+B~*2II*RAClA~ 
IFtu.GE.lEROJ THETA=THETA-~C. 

XPP=IYP-YMINI/OELCM 
YPP=(XP-XMif\J/DELC~ 
CALL SYMBCL(XPP,YPP,.C4,1ARRC~,THETA,-l) 

110 XL=XP 
YL=YP 

120 CGNTINUE 
c 
C ORAh TITLE AT TOP GF PAGE 
c 

XP=fXLEN+l.)/CMPIN 
C 36C 
c 1=18 

I=e 
125 lf(TITLE(I).~E.BlhK) GC TO 13C 

I::: I- l 
Iff I .LE.OJ GO ro 13C 
GC TO 125 

130 IFII.EQ.C) GO TO 135 
c 360 
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FOTCNJ 287 
fCTCNT ~88 
fGTCP; T 289 
FOTCNT 29C 
t'OTCi•T 291 
FUTCi\if ?92 
fl1TCN T 29.::: 
fl.- 1 Cl\4T 2.94 
I' C i"CN 1 295 
I L TCI'.T LS6 
fuH.NT 297 
FCTCI'.T 2 ')8 
HJTCNT l<.i<i 
FOTCN T 3CC 
FOTCN T 301 
FuTCNT 3C2 
FOTCI\T JC3 
i LTCI\ l ..:.C4 
FCTCNT ;c:; 
FLTCN T .3Cc 
f-GTCI'.T ';.l,j1 

FOTCN T 308 
FGT CN T 3G9 
FCTC.l\T 31.C 
FOTCt\!1 ~ l l 
fOTCI'. T 3t? 
FuTU• T 31.::: 
fGTCi\f :?.14 
FL TCN T 31'.; 
fLTCI\T Jlt. 
FOTCNT 317 
FCTC\ T 318 
FDT Cl'lo T 31S 
FOTCNT 320 
FUH.NT 32l 
FC.TCNT 322 
FOTCI'. I 3L3 
fUTCNT 324 
FUH.•\i T 32? 
FUTCi'H 32b 
FOTCNT 327 
FCTCNT 32£< 
FOTCNT 32S 
FCTLNT 3.30 
HJTCN T 331 
FLTCNT 332 
FCTCNT 3D 
FC TCNT 334 
FCTCNT 33~ 

FOTCNT 336 
fuTCNT 337 
FOTCNT 338 
FOTCNT 3 3S 
fOTCN T .340 
FCTCNT 341 
FOT CN T 342 
fLTCNT 343 



c 

135 
c 

I= 1*4 
1=1*10 
YP = .5 * lVLEN I CMPI~- .16 • flOAT{I)) 
CALL SYMBOL(YP,XP,.l6,TITLE,C.O,I) 
CONTINUE 

C LABEL CONTOURS AT l/3 TOTAL RA~GE C~ LEFT SICE 
c 

IP= NP/3 
DC 150 I=l,NL 
FPN= VNOISEUl 
XP=IYtiPt2rlJ-YMINl/OELCM 
VP=(X(IP,2,1)-XMIN)/OELC~ 
CALL NUMBER(XP,VP,CHRHT,FPN,C.C,-1) 
XP = XP + CHRHT * FLCAl(MCHARIFF~)) 
CALL SYMBOL{~P,VP,CHRHT,~LABEL,C.C,S) 

150 CCNJINUE 
c 
C DRAW LEGEND 
C ALL PEN MCVEMENTS CO~PUTED I~ I~CHES 
c 

XL=YLEN/CMPIN-2. 
YP=-CHRHT 
CALL SY~BOLIXL,YP,CHRHT,7HCC~TCLR,C.0,7J 
XP~XL+l.l 

CALL SVMBGL(XP,YPtCHRHT,4HARE.A,0.0~4) 

YP=VP-.15 
CALL SYMBOLIXL,YP,CHRHT,~LABEL,O.C,8) 

XP=Xl+1.0 
CALL SYMBOL(XP,VP,CHRHT,3HSQ.,O.C,3J 
XP=XL+1.4 
CALL SVMBOLIXPrYPtCHRHl,AXL~IT,O.Ct4J 

DO 175 l=l,NL 
FPN=VNGISEI I l 
XP = XL + .4- C~RHT * FLCAT(~C~ARlfP~I) 
VP=YP-.2C 
CALL NUMBER(AP,YP,CHRHl,FPN,C.C,-1) 
FPN:AREA (I) 

lP-=MCI-iARIFPNJ-1 
FPN=FPN/lO.**IP 
XP=Xl+ 1.0 
CALL NUMBEKIXP,VP,CHR11T,FPN,C.0,3) 
XP = XP + 5. * CHRHT 
CALL SYMBOLtXP,VP,CHRHl,1HE,C.O,IJ 
XP=XP+CHRHT 
FPN=IP 
CALL NUM8ER(XP,YPrCHRHT,fP~,O.C,-l) 

175 CCI'I;TINL>E 
c 
C DRAW SCALE ANNGTATICN IN FAR RIGHT CCP~ER 

XP=Xl 
YP=YP-.25 
CAtl SYMBOL!XP,YP,CHRHTrllHSC.ALE=l CM/ ,O.O,ll) 
NC~MCHAR(OELJV)+l 

XP=XL+l1.*CHR~T 

CALL NUMBERIXP.YP,CHRHT,OELT~,c.C,-1) 

XP = XP + CHRHT * FLCATf~Ct 
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FOTCN T 344 
FOTCN T 345 
FCTCN T 34t 
FOTCNT 347 
FCTCN T .348 
FOTCNT ~49 

FOTCNT 3?C 
FCTCNT 351 
FCTCNT 352 
FCTCNT 353 
FOTCNT 354 
FUTCN l 355 
FOTCN T 3':)6 
FOTCN T 357 
f-OTCN T 3?8 
FOTCN1" 3:;<; 
FOTCNT 360 
Fl.JTCNT 361 
FOTCN T 3b2 
FOTCNT 363 
FOTCNT 364 
FOTCNT 3u 5 
fOTU'l T 36c 
FOTCI\T 367 
FOTCNT 368 
FUTCI'iT 369 
FOTCN T 310 
FOTCNT 37l 
FOTCNT 3"12. 
FOTCNT 373 
FOTCNT 374 
FLTCNT 375 
FO TCN T 37C 
FOTCNT 377 
FGTCNT 378 
FOTCNT 37S 
Fl. TCNT 380 
FOTCNT Jf.ll 
FOTCN T 382 
FCTCI\T 383 
FGTCN T 384 
FOTCNT 385 
FUTCN T 38<; 
FOT CN T 387 
FOTCN T .388 
FOTCI'lT 389 
fCJTCN T 39C 
HiTCNT 391 
FOTCNT 3<;2 
FOTCN T 3<;J 
FLTCNT 394 
FCTCNT 39 ~ 
FOTCNT 39l. 
FCTCNT 39 7 
FOTCNT 398 
FC TCNT 39<; 
FUTCNT 4UC 



CALl SYMBOLIXP,YPr~Hkhf,AXLNlT,C.C,4J 

c 
C PAGE LP PAPER 
C AlLCW ~ INCHES d~T~EE~ PLClS 
c 

XP=IYlEN+~IDfl/t~PI~+~. 

Y~= -bOTT~/C~PI~ 

tALL PLOTIXP,YP,·-3) 
RI:TL'RN 
I:ND 
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fL..lCNT 4Li 
FCTCN1 402 
FClCf~l 403 
FC TCI~ T 404 
F-fTU-IT 4C ~· 
FD 1 cr.,. T 40t. 
FOTCN T 4C1 
FUTCNT 40f, 
FtilCNl 40S 
h .. T CN T 41C 



c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

lOCC 
c 
c 

c 
c 

S~dROLTINE FTPRTIN,UATN.~4,Dl,02,C3,D4tl~COE,~LNJ 
PURPOSE TO PREPARE A NOISE CC~TCUR SC~EME WITH PARAMETERS 
ENGI~~ PRESSURE RATIC, OFF AXIS RANGE, ~CISE LEVEL ANC ELEVATION. 

NLS STARTI~G NCISE CC~TCLR 
NLF LAST NOISE LON10LR TC BE EXAMI~EO 

METHOD THE DATA IS READ 1~ A~C CCNVERTED TC A FUNLTION 
LCGlRO):fuN(EPR,Z,~l) ARRA~GEC INTO TABLES OF LGGIKC) VALUES 
~OR EACH SPECIFIC NCISE LE~El TC BE EXA~I~ED. THEh fO~ EACH 
SET OF FLIGHT PARAMETERS, TABLE LCOK LP RCUTINES ARE USEOTO GET 
THf VALUEOF LGG(RCl FCR EACH ~CISE LEVEL. THE Xr Y AND 
DIFFERENTIAL AREA CAN THE~ BE (ALCLLATEC fRCM G~E PCI~T TC 
THE SUCCESSIVE POI~T AND STCREO AS A SLM FCR EACH NOISE LEVEL. 

CCMMON/VALNL/NLSJ,NLFT 
COMMON/SIZE/NLRO,NAlfA 
CCMMON/CC~NT/NEPR,Nl 

COMMON/CCNTNJ/AEPR(6ltALROI~J,AAlf~(6) 
DIMENSION Xll 5) ,X2(5) ,Yll5) t't2 15} ,Sl.II'I(S) 
DIMENSION SLNL(3} 
DIMENSION OATN(lJ,Dlll),C2(1),03(l),C41l) 
CALL DATAlNCN,DATN,N4~0l,02,C3,C4,I~COE) 

IFI IMCDE.NE.-1} GC TC lCOC 
t>.LS=NlSf 
NLF=NlfT 
CALL VCIMICl,02,NfPR,~L,~LRC,~ALF~,~LS,NLFJ 

RETLIRN 
CCNTINLE 
nATAIN ~EADS 1N THE APPROPRIATE CATA VIA DATA STATEMENTS ThtN 
SORTS AND f-INDS TH~ 01 STINCT \/ALLES CF THE I~PUTS FK.CM TEE 187 
CAll CKIVESCDl,D2,Xl,X2,'tl,Y2,SL~,SL~L,I~CCEJ 

CKIVEH IS A TEMPORARY SLBRCLTl~E TC SI~LilATE Tht OUTPUT CF ThE 
SIM0LATC~ BY SUPPLYING SAMPLE FLIGHT CCC~Cl~ATES 
l<f:TURN 
Ei\0 
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FTPRT 
FTPRT 
FTPIH 
FTPRT 
fTPkT 
FTPRT 
FTPRT 
FTPRT 
f-T~RT 

fTPRT 
fTP!O 
FTPRT 
FTPRT 
FTPRT 
fTPkT 
fTPIU 
f-TPRT 
FTPkT 
fTPIU 
FTPRT 
f-TPRT 
fTPRT 
fTPRT 
fTPRT 
FTPRT 
FTPRT 
f'TPRT 
FTPRT 
FTPIH 
f-T PR 1 
HPRJ 
FTPRT 
FTPRl 
f-T PR T 

3 
4 
? 
t 
7 
b 
<; 

lC 
ll 
12 
13 
14 
15 
lc 
17 
lb 
19 
1.0 
21 
2.: 
n 
24 
25 
26 
27 
28 
2S 
3G 
31 
32 
33 
34 
?5 



FW 
c ,-w 
C CCMPLTES BULNOARY LCSS FAClCR FW 
C FW 

LCMPLEX ~. X 1 A, S F~ 
Dl~t:NSION XP(l.), APC2), SPl2J Fr. 
REAL K fW 
COUjLE PHE(ISION AA(2), SS(2Js Tlt T2r T Fh 
EQUIVAlENCE (XP(l),XJ, lAP(l),~)• lSPllJ,~) Fw 
DATA ZEROtONl,P5,EPS,Pl,[l /C.,l.,-.5,1.2~-7 ,3.141~9~o~3589S,l/ ·~ 
K ::: l Efl() FlY 
X h Fh 

XX XP!U*XP(l) + XP,2l*XF(2) fl, 
If lXX- 100.) 100, 20C, 2CO FW 

C fW 
C SFRlES FCRM NL.l, ARG I'AG .U. lC:. FW 

lCO AAI 1) = ONf: 1-w 
AA(2) ZERO FW 
SS!l) = uNE FW 
SSI 2 l ZFKU r~; 

lCl K ::: K + ONE Fh 
T = K + K 1-w 
T = IT- GNF) I ((l + CNEl * K) F~ 
Tl = AACl) f~ 

T 2 = AA! d H 
AA!l) = l * !Tl * XPIU- 12 * Xff2Jt H. 
AA(2) = T * (Tl * )Pl2l + 12 • )FCl)j FW 
AP ( ll - AA Ill H 
AP!2) = AA(l) F~ 

SS( ll = SS(l) + AA(lJ fW 
SSt2) = SSI2l + AAl2) 1-w 
SP!l) = SS(U Fr. 
SPI2l SS!2) FW 
AX ABS(APlll) + AdS(AP(2)} HI 
SX ASSISP!l}) + AB~!SP(2)1 f~ 

IF (AX - f.PS * ~XJ 1C2, 102. lCl FW 
102 F\o, 01\l- d::XPl-X) 'If< (()(+>c) * S- (U.,l.) • CS(.IIHCPI *X)) 1-W 

GO TO 300 F~ 
C F~ 

C CONTIN~ED FRACTIGN fC~~ ~r.2, APG ~~G .GE. 10. F~ 
200 A: P5/ (X -2.5 -3./ (X -4.5 -7.~/ (X -6.5 -10.803/ (X -4.lb9)))) f~ 

Fh = (P~ + AI I fX + P5 + ~J FW 
30C RETURN F~ 

ENO f~ 
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2 
3 
'1 

t 
7 
L 
c:; 

lC 
11 
12 
L; 

14 
1, 
16 
17 
ld 
It; 
20 
21 
22 
23 
24 
25 
26 
27 
u 
2S 
JC 
3 1 
~2 
3:) 

3<1 
j5 
)(; 

37 
38 
39 
4G 
41 
42 
43 
44 
4~ 



GRORFX 2 
GRDRFX 3 
GRORFX 4 
GRDRFX :, 
GRCI<FX 6 
GRORfX 7 
GRCRFX 8 
GRDRFX s 
GRDRF-X 1C 
GRCRFX 1 1 
GR!JRFX 1£ 
GRDKFX 13 
GRCRFX 14 
(,RCRFX L5 
GRCRFx it. 
GRDRFX 1 7 
lRDRI-X 18 
GRDRF-X lC: 
GRCRFX 20 
GRDRFX 21 
GPORI-X 22 
GRDRfX 23 
GkOHX 24 
GkCRFX 25 
GI<-ORfX 2.1.;, 
GkCRFX 27 
GkORF-X 2E 
GKORFX 29 
GRCRrX 3(. 
CRORF X 31 

41 R GROKF-X 32 
5J ORN GRCRFA. 33 

GkCRFX 34 
6J BG GR DRF X .:15 

GR 01< F X 3f: 
INPUTS VIA GRCRI-X 37 

7) co GROI<F-X 3c 
8 t KtJ GR Ck.F X 3S 

GF.ORFX 40 
GRDRF-X 41 

91 NO GFORf-X 42 
Gfl. UI<F X 43 
GRLRFX 44 

10) LDF GK Cfl FX 45 
(,kORF-X 4u 

ll) ZNf( GRORF-X 47 
GRDRf-X 46 
GRORF-X 4S 

12) ZNI GkORF X 50 
CRORFX 51 

CLTPL T Gl< DRF X :,2 
13 OSPl GRCRFX 53 

GRORF-X 54 
GKCRFX 55 
GfJ.CRFX 5t 
GRDRf-X 57 

( ...................................................•................... GKCKFX 58 
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c 

DOUBLE PRECiSION Sl, 52 
REAL K~, LDF 
DIMENSION Ff 1), OSPlf l), AP(2J 
DIMENSION LDffll,lNRlll.ZNl(lJ 
CCMPLEX CPOlAR, SBl, A 
COMPLEX ZN,RP,W,FX 
CCMMONIBLK971ZN,RP,~,FX 
ECUIVALENCE (APll),A) 
DATA ONE,ZERO,TEN,EPS,C~EGA,~FO ll.,O.,lO.,l.E-3,7?0., 

* 1.745329251943E-2 I 

1C SBO = BO*RPU 
CHO = COS(S~OJ 

SBO = SJN(SBO) 
C~l = CBC I KN 
SBlS = ONE - CBl*CB1 
IF lSBlS) llr 12, 12 

11 581 CMPLX(ZERO,-SQRTC-SS1S)J 
GC TO 13 

12 SB1 = CMPLX(SQRT(S81S), lE~LJ 
13 IF ( lTONEl 20, 2C, 4C 
20 ETA = (f(NfB) I fll))**C.5 I FtCATC~FS- lll 

IF (ITDNE .GE. C) GO TO SC 
SRf = 1.01 * (R * OR~ I COJ * lETA - O~E I ETA) 
DO 30 K = lrNFB 
fl = FlK) I ETA 
FC f(K) * tTA 
NSR = AMAXlt3.0r SRF * f(K)l + 0.5 
Nl = NSR+NSR 
Ft-.1 = N1 
ex = lH- ru 1 Fl\1 
Sl = ZERO 
NJ = N1 - 1 
DC 21 J = lrNlr2 
FTtM=FL+fLOAT(Jl*DX 
STEM=OPSDlFTEM,SBO,CBC,SEl,ArSBlS,~rDRN,CO,K"rlUfrl,...Prl~l,l\01 
Sl-=SI+STEM 

21 CCNTINL:E 
S2 = ZERU 
Nl - N1 - 1 
DO 22 J = 2,Nlt2 
FTEM-=Fl+FLOAT(J)*OX 
STEM=DPSOlfTF.M,SBO,CBO,SB1,A 1 SB1St~tCRN•COtK"'LOF,ZNk,lNI,NOJ 
S2-=S2+STEM 

22 CONTINuE 
STEM=OPSDlFL ,SBOrCBO,SBl,ArSBlStR,CR~,CO,K~,LDfrlNRrZNI,NO) 
FTEM=OPSO(FU ,SBO,CBO,SB1,A,SB1S,P,CR~,COrK,...,lDf,lNR,ZNir~C) 
S = !STEM •FTEM * 4.uC*Sl + S2+S2J I (3. * fNll 
DSPL(K) = TEN * ALCGlCISJ 

3C CONTfNLE 
GC TC 100 

4C DO 7C K = 1,NFB 
~ =DPSO(F(KJ,SBO,CBOrSBltArSBlSt~rDRN.CC,K,...,lOF,Z~~.ZNJ,NDJ 
IF lS) 5C, 50, 6C 

5C DSPl(K) = -UMEGA 
GO TO 70 

6C DSPL(KJ = TEN * AlCG10(S) 
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GRCRfX 
GRDRFX 
GRCRFX 
GRDRfX 
GRCRFX 
GRCRFX 
GkDRFX 
GRCRFX 
GRDRFX 
GR CR f X 
GRCtl.fX 
GRCRfX 
(,ROf.!.fx 
Gk CkFX 
Cf<DRfX 
CR CRfX 
Gk LRFX 
GRCRfX 
GRORf-X 
GRORfX 
GRCRFX 
GRLJRfX 
GRCRFX 
GRCRFX 
GRORfX 
GRDRfX 
GRDRfX 
GRDRfX 
GRDRfX 
GRORfX 
GRCPfX 
GRLJRFX 
GRORFX 
Gk CR FX 
GRCRfX 
GRDRfX 
GRCR FX 
GRCRFX 
Gi<.URFX 
GRORFX 
GRCRFX 
GRCRFX 
Gk Cf.!.F X 
GR ORf- X 
GRDRFX 
GRDRfX 
GRORFX 
GRDIU-X 
GRCRFX 
GRCRFX 
Gt<DRFX 
GRDRFX 
GR DRFX 
GRGRf-X 
GRORFX 
GkORFX 
GI{URFX 

~c; 

t.C 
61 
o2 
63 
64 
(J~ 

66 
t;7 
6f! 
69 
7C 
71 
72 
73 
74 
1? 
76 
17 
78 
7~ 

8C 
81 
d.2 
83 
b4 
ti~ 

8t 
87 
88 
8'iJ 
9C 
91 
'12 
<;3 
94 
95 
96 
97 
sc 
99 

lOC 
101 
102 
1C3 
104 
105 
lCil 
107 
108 
109 
110 
111 
112 
113 
114 
115 



c 
c 
c 

7C CONTINUE 
GC TO 100 

80 FU = J.l41592~5358~e 
Fl = FU * lETA - ONE 
fU FU • lETA + ONE 
DO 90 K = lrNFB 

* R * DRt\ I CO 
I ETA) 
I ElA). 

120 
90 

lOC 

P1 = FL • f(K) 
P2 = FU * f(K) 
S =DPSO(f(Kt,SBO,CBC,SBl,A,SBlS,R,CR~,CO,KN,LDftZNR,ZNI,ND) 

A = CPOLAR(A) 
S = ONE+AP(l)*AP(l) + IAF(l)+AP(l)) • CCStP2-AP(2)) • SINlPl)IP1 
DSPL(K) = TEN * ALOGlO(S) 
If(R.NE.l50.)GO TO 9C 
API2J=AP(2)1RPD 
WRITE(6,120)f{K),OSPL(K),ZN,ArRP,~,FX 

FORMATI3X2F9.1,1PE11.3r9Ell.3) 
CONTINUE 
~ETURN 

END 
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GRORfX 
GRORFX 
GRORFX 
GRORFX 
GRORFX 
GRORFX 
GRORFX 
GkORFX 
GRORFX 
GRDRFX 
GRCRFX 
GRORFX 
GRDRFX 
GRDRFX 
GRORFX 
GRORFX 
GRORFX 
GRDRfX 
GRDRFX 

llL 
117 
118 
119 
120 
121 
122 
123 
lL4 
12S 
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129 
l3C 
131 
132 
133 
134 



SLbKOLTINE INITL 
c 
C INPUT CATA BlOCKS FOR ~OISE CC~PC~E~TS 

C ITYPt DEFIN~S THE TYPE CF NCISf CC~PC~ENT 
C ITYPE:l PRIMAPY JEJ 
C =2 PRIMARY A~D SECCNOARY JET 

COMMON/JETOAT/NJETl,~CCOEl,APl,kfl,VFl,AS2,WS2,VS2,P~l,PAlr 

l TTl,vAl,OIAMllrA~GJTl,ICCPl 
C =3 CCRE AND T~RBINE 

COMMCN/CUREIN/TT3,PP3,C~F3,E~3,0ElT3,Jd3, 

* TCGk3,LlN3rNTF3,1MA3rLGM3,~~l3,ICP3,1L'Y3,Tf3ll0), 
* PCTA31lCJ,PLA3ClCJ ,HCH3,ECI13rPlld(l0J ,TUllO) rCF3rFM3 

C =4 COMPRESSOR A~O !~LET fA~ 

C =5 EXIT fAN 
C =6 AUGME~TER-wiNG JET 

COMMON/SWITCH/NTYPE,IJYPE,~E~GrlCCF,lPRTI7J,ICN(l3l,~lCPT 
CCMMON/AuGwNG/GAMAt,TT6,~PR6,0Fl 1t,AC6,CEor 

* lCORb,L1~6,NTFtriMAc,LGM6,~~L6,ICF6,[l~~6,T~6(10), 

* PCTAb(lQ),PLAbflC),I::tCHo,ECH6,lil~b(l0lrTlo(lUJ,CF6,F~6 

C =7 BlOwN-FLAP JET 
C =8 EJECTOR - SLPPRESSCP JET 
C =~ LifT-fAN 
C =10 PROPELLER 

COMMO~/PROPIN/TlO,~lO,RPM1C,ClC,CSLulO,~Su~l0,8LO,CELT10r 

*I COR HJ 
C =ll HtllCCPTER A~U TilT RClCR 

COMMON/COPTER/Tllr~ll,RP~llr8ll,CT11,Aell,CEllrR~llr 

1 Sll,CEEll,OELTllrXlMCllrX~~ll,~RT~llrLlfll, 
*IRRllr ICORll 

c 
C ThiS ROUTINEES FU~CTlC~ IS TC I~SLP~ CONNECT I~ITIALIZATION 
C ~EFORE EACH OATA CASE IS STARlEC 
C INFOMMATION DESCRIBI~G IHf CATA CASE (~EAri~G I~FCRMATIONl 
c 
C CCNS~ANTS LSED IN INTER~Al C•lCLlATIC~S 
c 

COMMON /GCONST/ IN,IO.ITlriT2,fC,Fl,F2,F3,F4,F~,fb,F1,F8,F9,flO, 

* lCrllr12r13ri4,I5,16,17riSti9,11UtPltP33,P5,POOl, 
* EPS,U~OEf,BL,ICO,CPR,RPC,ETACl?l,~l,fMl,ll7,A,PI 

c 
C VARIABLE SET CALCLLATED IN THE FRCG~·M F~CCtSSING 
c 

c 

COMMON /GCOMON/ NCF,t\K,t;CF(24J,T!:HC24rlO,l7lrSPLTU4,17), 
•eUF(25),RETA{l7J,SPLl(l7),TG~GRt24),LCPSF(l7) 

C FREQUENCY BANDS LSED G~ FRCGRA~ 

c 
CCMMON /GFREQ/ CFREQ(Ztt) rUF-RE~f25),FFR!::~{24! 

c 
C ~ENEKAL INPUT PARAMETE~S 

c 

c 

COMMON /GPRAM/ALTP,ALTR~SlOPF,A~'CH,~G~S,SLCIST(lO),~TFNGtiUNIT 
* ,ISPTRM,IATMOS,IAIR,UAIRAt(24),~TE~F,T~MP(50),JALl(50~ 
* ,NPRES,PRtS(50J,PAlTI~O),~HL~IC,PALTl~OJ,RhOM1C(5Ul,CTEMP 

* ,CPRES,CRHUMD,IEGA,IGOR,DTE~F,CPRfS,OHL~IC,KKNr~C,FlOt~Oj, 
* lNRI5CJ,ZNil50),LlNECT,MAXll~,IFAGE,bCC,TCG,FLR,AALT,FPfriSFE 
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IN I TL 2 
IN Ill 3 
!NITL 4 
IN ITL ~ 

IN lTL t 
11\i I TL 7 
IN I H. 0 

IN Ill c > 

ll'd TL lC 
IN I TL l.l 
IN I H. 1£ 
IN l TL 13 
INITL 14 
INITL 1':: 
IN I TL lc 
11'\ ITL 17 
IN I1 L lt 
II\ ITL J.S 
J.N l TL 20 
IN I TL 21 
IN ITL 22 
It~ Ill 2J 
II\ ITL 24 
IN ITL 25 
IN ITL Lo 
I I\ ITL 27 
II\ Ill 2f 
If\ Ill 2S 
IN Ill 3C 
I I'd T l 31 
IN ITL 32 
l N I TL 33 
lNITL 34 
IN ITL 35 
HilL 3t 
IN ITL 37 
IN IT1.. 3E 
IN ITl 3'7 
IN Ill 4C 
11\ITL 41 
INITL 42 
IN I Tl 43 
IN lTL 44 
IN 11l 4~ 

11\i I TL 4L 
IN I TL 47 
IN I Tl 4S 
INITL 4~ 

II\ Ill 5C 
II\IITl 51 
IN Ill 52 
IN IlL 53 
IN!TL 54 
If'.IITL 55 
Jl'\ I TL 56 
IN ITL 57 
INIT.L 5E: 



C AIRCRAFT-OBSERVER GEG~ETRY ClTPUTS 
c 

c 

CLMMON /GEOMO/ APYtlO,l7J,APZ(l0tl7),PDClC,17J,OPNDtlO,l7), 
* B H 10, 11), B 2 ( 10, 11) t TO S (1 7, 10) , TPO U7 , 10) t I R R C 10, 17) 
*tAPP,TP,RHP,APO,TO,RHO,CA,CZ,TSFt17rlOJ,COV 

C CONVERSION CGNSTANTS 
c 

c 

CCMMCN/GCONVC/Cl2,10),SLOISXt10J 
CCMMON/CRSPLS/D06(17J,PSCR(17J,OF8(408),~PSCR 

CGMMON/ICPATH/NCAS,NCCF,~TYP,IC,~P~,IARRAY(2J 
COMMON /HEAD/ HINt20J,HOUT(20J,CHIN(20J 
CCMMON/S~MSPL/SSPLC24tl0,17) 

REWIND 8 
REWINC 9 
REWIND 10 
Rf:W!ND 12 
DC 50 I=lr24 
DC 50 J=lrlO 
DO 50 K=ltl7 

50 SSPUI,J,K)=fO 
DO 100 1=1.13 

100 ICNI ll=IO 
tSFE = 10 
Jf(NCAS.NE.IO)GO TC 2000 
CEE11=24.4 
XMM11=2.0 
XLMC11=3C.C 
RNll=C.S 
ll.Fll=2 
511=5.0 
REWINIJ 20 
NC=3 
ZNR( ll=3. 7 
lNR(2J=3.7 
ZNR(3l=3.7 
ZNII26l=11.7 
ZNll 271=4.0 
l N I ( 2. 8 l =- 3 • 7 
FlO( 2t) = 100. 
HD127J-=1CCO. 
FLOC 28 )= 1000C. 
DO 200 I=lr20 
1-INflt=Bl 
,_.CUTI J l=8L 

200 Ct- IN I 1 )=BL 
DC 300 1=1r17 

300 RETAC I J=ETA( I l*RPO 
RETURN 

ZOCC DC 400 J=lr17 
400 COPSF{Jl=Fl 

RtTURN 
END 
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IN ITL 59 
IN I TL oL 
IN ITL 61 
IN ITL 62 
IN ITL o3 
IN ITL 64 
IN ITL <.;5 
INITL t:J{;; 

I Nl Tl 67 
IN 1 TL t8 
IN ITL c<i 
IN ITL 1C 
INITL 71 
INITL 12 
1 NITL 73 
IN ITl 74 
IN Ill 75 
IN ITl 7t; 

IN I Tl 71 
IN ITL 78 
IN ITL 7S 
IN ITL BC 
IN ITL 81 
INlTL 82 
1N I Tl 83 
IN ITL b4 
IN HL 85 
IN ITL d6 
IN ITL e1 
IN ITL 88 
IN !Tl 89 
IN ITl <;C 
IN ITL 91 
IN I TL 92 
IN ITL S3 
IN ITL '74 
IN Ill 9~ 

IN I Tl 96 
IN ITL 97 
1NITL ~8 

IN ITL 99 
IN I Tl lOC 
IN ITL 101 
IN I Tl 10£ 
IN lTl 103 
IN I TL 104 
IN ITL 105 
IN I TL 1cc 
INITL 107 
IN ITL 106 
IN ITl 109 
INI TL 11 u 
I NIH 111 
HdTL 112 



SUBROUTINE lhLET 
C AUTHOR D. F. ~ELORLM 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c. 
c 
c 
c 
c 
c 
(. 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

PURPOSE 

METHOD 

INPUTS 

TO P~EOICT I~LET FA~ ~LISE FCR )HE PHASE B 
NASA-AMES fCCTPR 11\ T CCI\ TRACT ~ASA-b969. 

AS OfS~RlBEO II\ PEFEREI\CE 1). 

VIA lABLEO CG~~C~ FA~CAT 

NUMSTG 

NINlET 

NAf T 

IOCPP 

NB (I) 

fPR ( 11 
UIM~(l) 

R SS I I I 
AREA{ I) 
RNl 
RTS 

LRTFPR 

ANGFAN 

1\UMBE~ Cf FAI\ STAGES 
1 ~ HtJSlG L 3 
SwiTCH f(R 11\lET fAI\ 1\CISE 
PREDICTICI\ IF POSITIVE. 
S~tTCH FCR AFT FAI\ ~CISE 
PREOICIICI\ IF PCSITlVE. 
Snl TCf· FCR THE CCPPLAR S~ .• FT 
HIGtn EfFECTS. 
C NC FLIGHT EfFECTS CR CCPPLAR SHIFT. 
1 OCPPL~R SHIFT FCR THt FRE,UENCY 

CCRRECTICI\ CI\LV. 
2 DCPPtAP SHIFT FCR T~E FRE~UENCY 

Al\0 LE~EL CGRRECTICN. 
1\u~BE~ CF FAI\ eLAC~S FCR EAC~ STAGE 
wHERE l £ I ~ 1\U~STG 
FAN FRESSLPt RATIC 
FA~ I~LEJ OIAMtTER (I~LtT ChLYl 
MINI~L~ RCTOR/STATCR 5PACI~G 
FAN CISCH~PGE AReA CAFT CNLY) 
1-<GTCR SPEEC 
RELAli~E TIP MACH ~U~SER Cf T~f 
Fl~Sl STAGE ~ITHCUT INLET GUICE 
~ANES !1(~). If LESS THAN 1 
IGV ~ILL EE ASSU~ED FCR THE Fl~ST 

STAGE ll~LET FA~ C~LY). 
FAN PRES~L~E RATIC fCR THE 
RELATivE TIP ~AtH ~U~BER GF 
1.025 ll~tET FA~ C~LV) 
ENGI~t l~CLII\ATIC~ A~GLE 

FT 
PERCENT 
fT*FT 
RPM 

VIA LABLEO CC~~C~ S~ITCH 

NUMENG ~~MBtR CF 1\CISt SCURCES OF l~t SAME 
NUISc T'I'Pf. 

VIA lABlcL tGM~C~ GCCMl~ 

NCF 

RETA(24) 

1/3 CClAvE CF ~Lll CCTAVE SWITLH 
CR ~L~BER CF FRE~UENCY BANOS (A OR 24J 
Dl~EC1IviT~ A~GLES 

VIA LA~LrO CC~~l~ GFPA~ 

A MACH 
NOBS 

MACH ~u~EER GF THE AIRCRAFT 
1\~tJBt~ Cf C~SE~VER PCSITlCNS 

VIA LABLCU CO~~fl\ Sl~SPL 
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INLET 
INLET 
!NL tT 
I NLf.-:
!1\Ul 
INLET 
lNl El 
INLET 
11\JL ET 
11\Lf:T 
l r~ Ll.: 
INLET 
11\l E:T 
INL El 
ll'.lET 
lNL ET 
INLET 
INLET 
INLET 
INLET 
IHET 
!Nlfl 
lf'<L ET 
I~LET 
INLET 
INlET 
Il'ol E T 
INL El 
lNLE:T 
INLH 
ll'ilET 
IIIJLET 
l"'l£T 
INlET 
INLET 
INLET 
INLET 
INLET 
INLET 
II'.LET 
11\JLEl 
INLET 
INLET 
INLET 
INLH 
INLfT 
INLET 
INL CT 
INLET 
INLfT 
INLET 
INLET 
INLET 
INlET 
INLET 
INLET 
INLET 

2 

4 
5 
0 

7 
e 
9 

lC 
ll 
u 
13 
14 
15 
16 
17 
18 
19 
2C 
.21 
n 
23 
.:!4 
25 
2{; 
27 
2E 
29 
30 
31 
32 
33 
34 
35 
36 
37 
:38 
39 
4C 
41 
42 
43 
44 
45 
4t 
41 
4b 
49 
:,o 
51 
52 
53 
54 
55 
So 
57 
5E 



c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
C OUTPUTS 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
C REFERENCES 
c 
c 
c 
C fLNCTION SUBPRGM 
c 
C SuBROUTINES 
c 
c 
c 
c 
c 
c 

SSPL CURRENT JCTAl PREOICTEC NOISE FOR NCF 
{8 CR 24) FRE,UENCIES, AT NCBS OBSERVER 
PCSITIC~S flR 17 DIRECTIVITY ANGLES. 

VIA LABLEO CCM~CN ANGLE tSET UP BY SUBRCUTINE ANGL~S 

PSI 17 OIRECll\ll~ ANGLES FOR EACH CF 
NCBS CBSE~VER PGSITICNS. 

PSIO 17 DIRECTIVITY ANGLE PROJECTIONS FGR 
EACH CF NCBS OBSERVER POSITlCNS 

BETA ElEVATIG~ ANGLE FRCJEOTICN FOR EACh 
Of NCBS CBSERVER PCSITlGNS. 

EACH CO~PONENT IS ~RITlEN CN TAPE GR FilE 10 
FOR EACH Cf NCF BA~CS FOR EACH CF NOBS OBSERVER 
POSITIONS. 

VIA lABlEO CO~~CN Sl~SPl 

SSPl C~R~ENT lCTAl PRECICTEC NCISE FOk 
8 CR 24 F~EQUENCIES. AT NC~S OBSERVER 
POSITICI\S FO~ 17 DIRECTIVITY ANGLES. 

viA LASLEO CC~~CI\ A~GLE (SET UF BY SUBRGUTINE ANGLES 

PSI 17 DIRECli~ITY AI\CL~S FCR EACH OF 
~CBS C~SE~~E~ PCSlJICI\S. 

PSIO 17 OIRECTI~IJY ANGLE PROJECTIONS fOR 
EACH lf ~CBS CBScRVER PLSITIC~S 

SETA ELEVATIC~ ANGLE PRCJEOTICN FCR EACH 
CF NCbS CBSEPVER PCSITil~S. 

1) R. J. SAXBY, ~ASA-A~ES FCCTPRINT CC~TRACl 
NAS2-oqoq FA~ 1\ClSE MCCULE, UN-1\U~BEREO 

COOROI~ATIC~ SHEET, OATEC 19 JANuARY 1973. 

ccs ESHLCC PhRSUP' 

ANGLES LNIT fANHS LERO 

CC~MON /FANOAT/ NLMSTG,NINLtT,~AFT,IOCFP,N8(3),FPR(llt 
* DIAM(31,RSS(31,APEA(3),RN1,RTS,CRTFPR 1 ANGFAN, 
*NI5,BPR5,ICOR4tliN4rNTF4,1MA4,LG~4,~~L4,I~P4,tlAY4,Tf4(101r 
*PC T A 4 ( 10 I, PLA4 l 1 C), E LOH4 ,E OH4 ,R 1 \114 ( 10) , TL4 ( 10 I ,Cf4 • FM4, 
*ICOR5,LIN5,Nlf5,1MA5,LGM5,N~LS,ICP5,1lA~S,Tf5llOJ, 
*PCTA5l10),PLA5(iCI,ElCH5,EOHS,R1~5(10J,Tl5(10J,CF5 1 F~5 
COMMON/SwiTCH/NTYPE,ITYPE,NE~G,tOCF,IPRT(7) r1CN(131,NLLPT 

*, lNSEOk ( 3 J, INSHLD 
C CC~STANTS USED I~ INTERNAL CALCUl~TlCI\S 
c 
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INLET 
INLET 
INLH 
INlEl 
INLET 
INLET 
INLET 
INL El 
INLET 
IllilU 
INLET 
INLET 
lNl E l 
INLET 
INLET 
IMET 
INLET 
I NLE: T 
INLET 
INLET 
INlET 
INLET 
INU:T 
INLfT 
INLET 
INLET 
INlET 
INLET 
INLET 
INLET 
11\LE:T 
INLET 
I f\lE l 
INLET 
INU:T 
INLET 
INLET 
INlET 
INLE: T 
INLET 
lt\LET 
INLET 
11\ilFT 
INLET 
INLET 
INLET 
INLET 
INLET 
INLET 
It-.LET 
lNLEl 
INlH 
IHET 
INLET 
INLET 
INLET 
INLET 

59 
(J(j 

61 
oi 
63 
64 
6~ 

6t 
67 
o£ 
cs 
7C 
7 l 
72 
73 
74 
75 
7t 
77 
78 
7S 
80 
81 
82 
63 
84 
85 
He 
87 
88 
89 
90 
91 
n 
93 
S4 
95 
96 
t:;? 
98 
S9 

lCC 
10 l 
1C2 
103 
104 
10 5 
106 
1C7 
1CS 
109 
llC 
111 
112 
113 
114 
115 



CCMMUN /GLUNST/ IN,IO,{Tl.IT2rFC,fl,Fl,F3,F4,F5,Fb,f7,F8,F9,F10, 
* IO,Il,J2,I3,14r15,16,17,l8,19,IlOtP1,P13,PS,POUl, 
o fPS,UNDfF,cllrl(L,CF~,RPO,ETAil7l,Ml,FMl,ll7rA,Pl 

c 
C VAkfAt.iLE SET CALl.LLATED ITio TH FI<CGj:IAfl FI<CCESSING 
c 

c 

CCMMJ~ /GLGMCN/ ~CF,NK,eCFl24J,TSFll24,1Url7J,SPLTll4,17J, 

*dGf(25J,RETA!l7),SPL2(17l,TGAGRI24),0CPSFll7) 
CCMML~/SUMSPL/SSPL(24,1Crl7) 
C C f'l M 0 Ill I P t-; l ()I P !>P ll l 7 , 2 Cl ) E PH (? , l C ) , H PH t 5 tl C I 

C fREWUENCY BA~DS LSED BY PRCGHAPI 
c 

c 
C GENERAl INPLl PARAMETfkS 

CCMMON/ANGLE/PSI(l1,10),PSICtl7,1Cl,eETAI17t1Cl 
c 

CGMMUN /GPKAM/AlTP,ALTk,SlCPErA~~C~,~CBS,SlUIST(lOJ,ll~NGelUNIT 
* , ISPJR,"',IATMOS,IAIR,t.;AIRABI24l ,1\Tt:f>'P,TEf~Pbul,TAlTl'JOl 
* ,I\PRESrPR~Sl5CI,PALTl50),~~L~lC,RALTl~O),RhU~ICI~OI,CTE~P 
* , c PR = s, c~<. HUM o, 1 EGA, I GDR, c H: 111 F, c P fits, OHL;~'> 1 c, x KN, tiL. r 1. o 1 ::>u l, 
* lNK{5C),ZNII50I,LI~~CT,JIIAXll~,JFAGltBCG,TCC,FL~,AAllr~Pf 

c 
C Aik~RAFT-CBSERVtR GECMETRY CLTPLT~ 
c 

c 

CCMMON /GEUML/ AP~(lC,17},APZllC,17J,POtlO,l71rCP~Dll0,l7l, 
• Bll lC,l7l,132l10rl?J,lOSI17,10),1FOI17,lO),JRflll0rL7l 
*rAPP,TP,RHP,AP~,JC,RhC,CA,CZ,TSF(l?,lCt,CCV 

l CCNVERSICN CC~STANTS 
c 

c 
c 
c 

c 
c 

c 
c 
c 
(. 

(. 

c 
c 

4C 

* 

COMMON/GCUNVL/Cl2,1CltSLOISXI1Cl 
CO~YO~/TMSPl/~PZl24,l?l,18(2,3,13) 

CUMMON/LN~HLU!~SPLA{l~J ,FSIIlSJ,~LSPL,I~LSP 
CC~MC~/C~SPl$/UOR(l7l,PSCRil?J,CF8l408) ,~FSCk 

CO~MDN/HEAD/HINl2C),H0L;T(2Ql,L~I~(20) 

ICr~ I 4) =I CN I 4) + 1 

CELTA=A~GFAN*KPO 
CALL ANGLES(f\;r)BS,OEUAl 

LUOP FOR THE NUMBE~ Of CBSERvtR FCSJTICNS 

fB~F = FLOATlNBll)) * ~~1 I 6C. 

TESr FOR SHIELDING A~D EXIT ll F~I~T lLT hl~G 
SHIELDING DATA ONCE FCR All SIDELI~E POSITIO~S 
lFIINSHLO.NE.OlCALL WShCUTliPRT(l)rlO,ITYPE,USPLA,NUSPL,FSI,INDS~) 
0 0 1 0 C 0 ~ = l , NOB S 
Cftll LINCCkCSPZ(l,1J,I~A4~LG~4,ELCH4,~CH4,~~L4,A1w4,TL4, 

ILAY4,FM4tlDP4,PSI (l,Mi.~Cf,BCF,PLA4, 
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INL!:' l 116 
HJL I:T Ll7 
1M ET 116 
INU:-T llS 
INLET uc 
INLET !21 
H,L El 1.:..:: 
I 1\L U 123 
1 NLET 12 1t 

u~ l "'T 1L ~~ 
P'LE.! l2 L 

li\;L F ·1 127 
1!\il!:l 12E 
H,U:i 1Lc,; 
I 1\L ET uo 
lt\U:-1 l..H 
I:\ LET 132 
11\iLE'! 133 
INL t1 13"1 
J~·,L~:I l::lj 

1 ~L r:r i :1 (.; 
If\U 1 137 
li\ILI:1 l31l 
IU£T l -, c 

J ' 

11\L fT l'10 
INLt:l :4 1 
!NL fT l't). 
INL U 14:: 
IfliLU 14'• 
H~LE: T 14':: 
INLET 146 
lNlE T 147 
lNl El 14£ 
If'I:Ll::T 14S 
If'•lEr lSC 
1!\.LfT l':>l 
11\JLET 152 
INlET 153 
JNLCT 154 
INLET 155 
!NUT 156 
INlET 1~ 7 
lf\LET 15P 
INU:T 1?S 
l NLEl loO 
INlET 1ul 
INLET 162 
INLET 163 
INU.: l 164 
INL E J 165 
II'.U:T 16C. 
11\lEf 167 
INLH 16fJ 
INLET 16S 
Il'.lt::T l7C 
INlH 171 
INlET 172 



c 
c 
c 
c 
c 

c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 
c 
c 

c 

c 

CALl ZEROlSPLT,4CB} 

CALCULATE THE INLET FA~ NOISE P~EOICTION 

CAll FANNOS(OOPSF, PSI(l,HirSPll(l,lt,JOCP,~UMSTG,lrOrNB,fPR, 
* OIAMrRSSrAREArRNl,RTSrCRTFPR,Q.O,BPR5,NI5J 

45 CONTINlJE 

CCNVERT TO A UNIT CR I~DEXEO SPECT~A 

CALL UNIT(l50.,17,SPLTClrlll 
ENG:NENG 
lf(ENG.LE.O.O) ENG=l.C 
ELVANG=90.0 
DANGL E=-45. 0 
ENS=ESHLOGlDANGLErtLVA~G,ENGJ 
DC 50 J=l,17 
00 50 K=lr24 

5C SPll(K,JJ=SPlT(K,J)-ENS 
IFCNCF.EQ.24) GC TC 3CC 

CCNVERT 1/3 OCTAVE TC FULL CCTAVE 

DO 20C J-=1,17 
DC 2CC K=l,8 
TMP = O. 
DG 100 L:::l,3 
JC = 3 * K + l - 3 

100 TMP = PwRSLMlTMP, SPLT(JC,J)) 
200 SPLT{K,J) = TMP 

ADD TC CURRENT TOtAL A~D hRITE C~ TAFt 10 

3CC DG 4CC J=1,NCf 
DO 4CC K=l,l7 

400 SPLTIJ,K):::SPLT{J,K)-SPZIJ,K) 

lf(JNSHlD.NE.O)CALL SHLDSP(A~ACH,ALT~,ISPTRM,CZ,SLCIST,~, 
*AP¥,APZ 1 00PSfrSPLT,NCF,~CF,SFl,PSI,ITYPE,ANGFAN,XX) 

DC 4C5 J=lrNCf
DG 4C5 K=l,17 

405 SSPLIJ,M,K)=PwRSUMCSSPl(J,M,KJ,SFlT(J,K)l 
lf(IPRT(7).NE.7)GG TC 41C 
CALL NOISO(IPRT17J.MrN~,lQ,CHI~tiL~IT,SLCISX(M),PFREC,SPLTC1,1), 

* NCF,ITYPEl 
41C CCNTINLE 

DO 3tC JC:lrNCF 
DC 3l.C KC=l,17 
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INlET 
INLET 
INLET 
INLET 
INLET 
INLET 
INLET 
INLH 
INlET 
INLET 
INLET 
INlET 
lNLET 
I 1\L E T 
INLET 
INLET 
INL El 
INLET 
INLET 
INLET 
INLtr 
I NlEI 
INlET 
INLET 
INLET 
INLET 
INLET 
INLET 
INLET 
INLET 
INlET 
INLET 
INLET 
INLET 
l"'LET 
INLET 
INLET 
INLET 
INLET 
INLET 
INLET 
11\L E T 
INLET 
INlET 
INLET 
INLET 
INlET 
INLET 
INLET 
INlET 
INLEJ 
I.Nl ET 
INLET 
INLET 
INLET 
INLET 
INL Ef 

17::: 
174 
l7~ 

17c 
177 
176 
17<:i 
180 
1£1 
18L 
183 
184 
185 
186 
187 
188 
lBS 
190 
191 
192 
193 
F94 
1 <; 5 
1St 
197 
198 
199 
20C 
2Cl 
2C2 
203 
204 
205 
206 
2C7 
208 
2C<; 
21C 
211 
212 
213 
214 
215 
216 
21..1 
2UJ 
21<; 
220 
221 
222 
223 
224 
225 
22t;; 
227 
228 
229 



c 
c 
c 

36C SPLl(JC,KC)=SPLT(JC,KC)-lSPl(JC,~,~C) 
C,\ll PNLSLt\ISPlT(l,li,PSPL(l,~),TfC(l,l'llrEPf.4llltfO,SPL2, 

*TEPNLil,Mj,NKr~CG,TCGrfLR,I'I,~lBS,IPRlM,lJt 
IF( tORT( 3).1\f.3lGO TC lCCO 
CALL ~OISC(IPHT(3) ,M,NK,l2tC~I~riL~llrSLCISXl~),PFHE,, 

* SPtrO,li,NCFrlTYPf) 

lOCC CCNT INUE 
REflll{~ 

END 
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INLET 2JC 
INLET 231 
INLET 232 
INlET 233 
:NLET 234 
INlET L3~ 

INlET 23<; 
lllilET 231 
INLET 23e 
P·ilET 23S 
lt\ltf 240 
1 1\l ET €'41 



SLBRC~TINE INPUTG 
c 
C CONSTANTS LSED IN INTtRN~L CALCLLATIC~S 

c 
COMMON /GCONST/ IN,IO,ITl,IT2,FC,Fl,F2,F3,F4,F5,Fb,F7,F8rF9,flOr 

* IO.Il,I2,13,I4,15ri6,17,18,19rll0rPlrP33,P5,POOl, 
* EPS,LNDtf,BL,ICC,OFR,RFO,ETA(l7),Ml,FMlr117,A,PI 

c 
C VA~IABLE SET CALCulATED IN THE F~CGRA~ PRC~fSSING 

c 

c 

COMMON /GCOMON/ NCF,NK,BCF(24J,TSPl(24,lO,l7J,SPLT(24tl7), 
*BUF(25),RETAI17lrSPL2117),TGAGRl24),0CPSft17J 

C fREQUENCY BANDS LSED B~ PRCG~A~ 

c 

c 

COMMON /Gf~E~/ CFREQl24J,UFRE,{25J,PfRE,l24l 
CCMMON/SUMSPL/SSPLl24tlC,l7) 
COMMON/P~LD/PSPL(l7,2C),EP~L(5,lCJ,TEP~t(S,l0) 

CCMMON/ANGLE/PSiil7,lOJ,PSI0(17tlO),BtTAil7tlOJ 

C GENERAL INPul PARAMETERS 
c 

c 

CCMMON /GPRAM/ALJP,ALTR,SLCPE,A~~CH,~CBSrSLOISl{lOJ,~TE~G,IUNIT 

* ,ISPTRM,IATMOS,IAIR,LAIRABI24),~1EMP,TEMP(50),TALll50J 
* ,NPRES,PRES(50),PALT(50),~hl~1C,~ALTI50l,RHUMI0(50),CTEMP 
* ,CPRES,CMHUHDrlEGA,IGDR,OTE~F,DPRES,OHU~IC,XKN,NO,FLLf50), 

* INR(5CJ 1 ZNLI50J,LINECT,MAXli~,IP~GE,BCG,TCG,FLR,AALTtEPP,ISFE 

C wiNG S~ltLDING, JET REFRACTION EMPIRICIS~S ~~0 CC~DITIC~S 
CCMMON/REFRAC/EMJ,fSTSO,IWED(3) ,FASS(2~),TET~I24J,CPSIC(24l,NASRU, 

* ASF, lr.SFE 
CIMENSIUN flGI25),ZNll25) 
E Q U I V A L E N C E I f LIH l) , fl U 2 6 ) J , I l ~ I I U , l H I 2 6 ) ) 

c 
C AIRCRAFT-CBSEMVEK GcC~fTRY CLTPLlS 
c 

c 

COMMON /GEOMOI AP't(lC,l7J,APZI1Ctl7J ,PC(l0,17l,DPND(l0rl71r 
* Blll0,17),t12(10,17),Jl)$(17,1C),lf0(17,10),UUHlOtl1) 
*rAPP,TP,RHP 1 APG,lC,RHC,CA,CI,TSP(L7,10),CCV 

C CCNVERSIGN CC~STANTS 
c 

c 

CCMMON/GCUNVC/CI2,10lrSLDISXllCl 
CC~MON/CRSPLS/DCBI 171 ,PSCRI171 ,CFE(4C8l ,~PSCR 
COMMON/ICPATH/NCAS,NCOF,NTYP,IC,~~~.IARR~VI2) 

CCMMGN/SwiTCH/NT~PE,ITYPE,~E~C,ICCP,IP~TI7J,It~ll31,~LCPT 

*•INSEC"I 3),11'<Srtl0 

CCMMON/HEAO/ HIN!2Cl ,HCL 1 (20) ,CrH 120) 
CIMENSfON IOUT(7) 
O~TA ALTPG,ALTOG/2*0./ 
NAMtliST/GOAlA/AlTPG,ALTCG,SLCPE,A~ACH,NCBS,SLCIST,~TE~G,IUNIT, 

* ISPTRM,IATMOS,IAIR,LAIRAHr~TE~P,TE~F,TALl,NLGPT,ISFE, 

* NPRES,PHES,PALT,~hL~IU,RALT,PH~~IC,CTE~P,I~SECW, 

* CPRES,CRHUMO,fEGA,IGOR,OTE~f,OP~ES,ChU~IC,XKN,NC,FlD, 
* ZNR,ZNI,LINECT,MAXLI~,IFAGf,BCG,TCG,FLR,AAlT,EPP,IDCP,IGUT 

C READ IN CASE HtACINu CARD UP 7( EC CCL&S -C~E CARD AS Fl~ST INPUT 
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INPUTG 2. 
INPUTG 3 
INPUTG 4 
INPUT G 5 
INPUTG t 
INPUTG 7 
li'OPUT G c 
INPUTG s 
INPUTG lC 
INJJUT G ll 
INPUlG 12 
11\iPUTG 13 
I f'IPLI G 14 
11\iPUTG l' 
INPUT G lt 
INPL:TG 1 7 
INPUTG 18 
lfi!PUTG lS 
INPUTG 2.(. 
INPUTG 21 
INPUT G 2.2 
INPUTG 23 
lt-.PUTG ~4 

INPUTG 25 
INPI.JTG 26 
INPUTG 2.7 
Ifi!Pl.JfG 2B 
INPUT G 2S 
INPLT G 3C 
INPUTG H 
INPUTG 32 
lNPUTG 'J.., 

.J..J 

INPUTG 34 
It~ PUT u 3':1 
INPL.TG 3c 
INPUT G 37 
INPUTG 38 
INPUTG jCj 

INPUTG 4C 
INPUTG 41 
INPUTG 42 
INPUT(; 43 
INPUTG 44 
INPUlG 45 
INPUTG f•b 
If'\PUTG 47 
INPUT G 48 
INPUTG 49 
INPUTG 50 
INPUTG 51 
If\PlJTG ?2 
INPUfG :>3 
11\:PUTG 54 
INPLfG 55 
11\PUfG 56 
lti!PUf(;; 57 
Il\iPUTG 58 



c 
c 
C360 

100 

25 

50 
6C 

c 

c 
c 
c 
c 
c 
c 
c 
1.. 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

125 

130 

15C 
160 

170 
c 

200 

EACH CASE - SUCEEOING CASE CARCS MAYSE BlANK IF INITIAL HEADING IS 
Jt;ROlJGHOUT RLN 
REAO(IN,lCOO,END=2CCaHI~ 

REAO(IN,10COJHIN 
If l f:OF I IN)) 20C, 1 CC 
CONTINUE 
lf(NCAS .EQ. lO)GO TU 25 
IFlHINII1).EQ.BL.AND.HlN(12l.EC.eL.ANC.HINl9). 

1 EQ.Bl.ANU.HINtlO).EQ.BL.ANC.HINl12).E~.BL)G0 TO 60 
CONTINUE 
DO 50 1=11,20 
1-tCUTl I )=HINI I) 
CONTINUE 
READ IN DATA FOR GEN~RAL DESCRifliCN Gf CASE 
IHADliN,GDATA) 
HwSFF = I SFE 
ALTP=ALTPG 
ALTR=AL TOG 
ADO P~INT REPORTS INOICAlOR ~ALLES TC NA~ELIST GDATA AND COMMON 
BLOCK SWITCH 
T~ERE ARE 7 DIFFERENT HEPORTS A~AILASLE AS CPTILNS PLUS A DEfAUlT 
OPTION. THESE REPCRTS MAY BE RECLESIED BY I~PUTING VALUES 1 THRL 
7 INTO A 7 ELEMENT ARRAY ICLT I~ A~Y C~DER CR ANY SUBSET UURlNG 
Tl-tE INiliALilATION PHASE OF l~PLl. I.E. ICUil1)~~,7,4t2 
IN THE ABOVE EXAMPLE 4 TYPES CF REPORTS ~OULC BE GENE~ATED 
TrE FCLlOwlNG ARE THE 1 TYPES Cf RtPCRTS I~DICATED BY A PARTICULAR 
VALUE 
=1 TOTAL NOISE AT SIDELI~E DISl~~CES PLUS ~CISE TIME HISTORY 
=2 ASSUMPTIONS UN WHICH lHE PRECICTICN IS BAStD 
=3 NOISE AT SIDELINE OISTA~CES PER CCMfCNE~T 
=4 FLIGHT PATH/OtlSERVER GEC~ET~~ 
=5 EXTRAPOLATION CCRRECTIC~S 
=6 TOTAL fREE FIELD NCJSE AT (~=1 ~) 

=7 FRH FltLD NCISE ATIR=1 ~~ FEP CCP!PCI\ENT 
THE DEFAuLT CPTICN PRI~TS A REPCRT GlUI~G THE TITLE FCLLOWtD 
BY THE NOISE-TIME HISTOR~ FCR THE TCTAL NCI~E AT EACH SIOEllN 

PLUS 1=2) THE ASSL~PTICNS 

SET UP REPORT OPTIONS FCR P~I~TCLT 
DC 125 I= I 1,NOBS 
SLDISX( I )=SlOIST I l) 
00 130 1=1,7 
IPRT!II=O 
IPK=O 
DC ll:C 1=1,7 
00 15C J=lt1 
IFIIOLTIIJ.NE .JJGO lO 15C 
IPRT(J)=J 
IPK=J 
GO 10 160 
CCNTlNUE 
CONTINUE 
If( IPt<.EQ.O) IPRT( 1) =8 
CCNTINUE 
WRITE! IT1,GDATA) 
RETURN 
ICD=l2 
RETURN 
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INPUlG 
INPUT G 
II'I.PUlG 
INPUTG 
INPUTG 
INPUTG 
INPUT G 
lNPUTG 
INPUTG 
li'IJPUHl 
H<f>Uj(j 

INPUTG 
lNPUTG 
INPUT G 
JNPUTG 
INPUTG 
H;PUTG 
INPUTG 
11\:PUTG 
INPUTG 
INPUTG 
11'\PGT G 
INPUTG 
lr\PUTG 
1NP0TG 
1NPUI(; 
11\iPUTG 
lNPUTG 
INPUTG 
INPUTG 
INPUlG 
lNPUT (j 
II'.PUTG 
INPUTG 
Jt.f.>UTG 
INPUTG 
INPUTG 
INPUTG 
INPUTG 
JNPUTG 
INPUTG 
INPUTG 
INPUTG 
INI-'UTG 
JNPUTG 
INPUTG 
INPUTG 
INPUTG 
INPUlG 
11\.PUTG 
lNPUTG 
INPUTG 
INPL.TG 
11'-APUTG 
INPUJG 
INPUT G 
INPUTG 

59 
60 
cl 
62 
6.3 
t'i 
(.,5 
bb 
67 
68 
b9 
n 
71 
12 
73 
74 
75 
76 
77 
78 
7<:. 
80 
81 
82 
8.3 
84 
d5 
ec 
87 
8P 
S<; 
9C 
91 
<12 
93 
94 
<;5 
9t 
97 
98 
99 

lGC 
101 
102 
103 
104 
lU5 
106 
1C7 
108 
lGS 
110 
111 
112 
113 
114 
115 



lOOC fORMATl20A4) 
END 
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INPUTG 
INPUTG 

116 
117 



SLBRGLTINE INTRCP(XY,X,Y,IE~~) 
(. 

t AUTHOR 
c 

K.O. JCHI\SCN 

C PURPOSE 
c 

TO CALCLlATt TrE PCl~l Cf l~TE~SELTIG~ Cf 2 liNES 
DEFINED BY THE SET CF CLCRDI~AlfS XY 

c 
C METrOC 
c 

POII\T SLCPE 

C INPUT 
c 

XY COCRCI~~TE A~~~y hHERE 

c 
XYlll-~¥!2) CEFI~E E~O PCINTS uF liNE 1 
XY(3)-XV(4) CEFI~E E~D PCINTS CF LINE 2 

c 
C OLTPuT 
c 

X X 11\lE~CEPT 
Y Y 11\TERCEFT 

c 
C ERROl{ CUOE 
c 

IERR C= 11\TtRCEFl kETLRI\tC 
1= ~C I~TERLEPT FCSSIHlf 

c 
OJMENSION XYC4,2) 

c 
C I NIT lAUZE 

IER~=C 

Xl-=XYl1,U 
X2-=XYI2,1) 
X3=XY{3tll 
X4=XY(4,1) 
Yl=XYI1.2J 
Y2=XY(2,2} 
Y3=XY(3,2J 
Y4=XY(4,2) 
SAME= .. OCCCl 
I GG = l 
T-=X2-Xl 
IFfABSITI.LT.SAMtJ GC TC lC 
S U= I YI!.-Y ll/T 
GC TO 12 

10 JG0=2 
12 T=X3-X4 

c 

IF(AgS{Tl.Ll.SAMEl GC TC 60 
S34=( Y3-Y4 I /l 
IF I IGD-ll 25, 25, 5C 

C COMPUTE INTERCEPT IF SlCPES ARE NCT ECU~L C~ l"fii\ITE 
c 
25 lflABSCS12- SHJ.LT .. SAME) GC TC 9C 

X= (Y4- Yl + Sl2*Xl- S34*X4J/(512- 534! 
3C Y= Sl2 * lX- Xl) + Yl 

GC TO CJ9 
c 
C CCMPuTE INTERCEPT ~HERE X=~l=~2 
c 
50 X=Xl 

c 

IfiAB5IX3-X4).LT.SA~EJ G~ TC GC 
Y-= S34 * (X- X4) + Y4 
GC TO 99 
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INTRLP 2 
INT~CP j 

lNTR!..P 4 
INTRCP 5 
INTRCP "-
It\TRCP 7 
INTRCP t· 
INTRCP r, 
INTRCP 10 
! ,., r i.\ 1: ... 11 
1!\Tkd' 12 
Ir,TRCP l 3 
INTt<.CP l'i 
!NfkC.P 15 
INTR!.. P lt: 
INTR<.P 17 
r;-,nR~..P 18 
{II! TRC P 1'1 
!NTfiCP 20 
INT~C.P 2 1 
INTI<CP 22 
lr-.. fR(.P 23 
I~TRCP 24 
IN TR<.:P 25 
It~ Tt<.<. p 2t. 
lNTi'.CP 27 
l"'Ti<.CP 28 
INTRLP 29 
lNTkCP 30 
INTRc.P 31 
INTRl.P 32 
lNTRCI' 33 
INHCP 34 
! NT RC P 35 
liiiTKCP 3t: 
IN Tfi.C. P 37 
INHCP 38 
I~TR1..P 39 
INH1..P 4C 
INTk(.P 41 
lNTRcP 42 
INTr<CP 43 
I NTRC P 44 
INTRCP 45 
H-;TRC..P 46 
IN TR .._p 47 
INTR.1..P 4S 
INTRL.P 4<; 
HdkC.P 5() 
INH~LP 51 
IN Tl~•~ P 52 
INTf.l._P :>3 
INTP,.P 54 
lf\lJkLP 55 
INTR<..P ~6 

1 1\ T RC P 57 
IN1RC.P 5S 



c COMPI..TE INTERCePT !~~HERE X=X3=X4 INTRC P ';)9 
c INTRCP cO 
60 X=X3 INTRCiJ 61 

IFI A8S(Xl-X2J.LT.SAME) GC H c;c INTRC.P o2 
GO TO 30 INTRCP 63 

c INTRCP 64 
c NO INTERCEPT POSSIBLE wlfHIN REASC~AeLE fiAI'IGE If E\II:R INTRCP 6~ 

c INTRCP 66 
90 I ERR= 1 INTKCP 67 
c INTRCP 6£ 
99 I<ETURN INlRCP oS 

END \NTRCP 1C 
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SLBRULTINE JPt::;URG, IIi, EPS, eES) 
c 
C ROUTINE TO CALCI. .. I\1£ BE5~H FLf\CTlCI\S (f CPLEPS 10 TI1~U 1\i-1). 
c 
C *NOH* 
C ASS~~ES PUSlTIVt AKGL~EI\T Af\D C~JE~ ~. 

LJIMEI\4SlON BES:ll 
0 AT A I l, I 2 , I •; , F 1 , E C , E 1 /l , :t t 0. , 1. , • C 2 • ') • E- 3 I 
X -· ABStARGl 
IF tX- fC) IC, 4C, 4( 

10 ~ESitl = rl 
DC 2U K 1, N 
tHS(Ktll = Fl: 

2C CCNllNUF 
3C GC TC CJC 
4C M = )( 

C C 5 C K = 1. , I 2 
MP 1 M + I 1 
CALL d~SJ(X, ~, dES(~Fllt I:PS, lfRl 

5 c; M r1 P 1 
M = X 
IF If/:) ~C, f:t, 6C 

60 DO 7C I = 1,~ 

K = M + IL ·• I 
BES(KJ FLLAllKJ * IUES(K+ll+EESI~+llJ I X- ~ES(K+2) 

7C CGNT H\UE 
8C M = M t 12 

IF CM - Nl ICC, GC, ~C 

SC ~ETURI\ 

100 I "' -I 1 
NM l N + I 
S :: El * {Atj)(Jf~(~-1)) + f.L5{EfSl,.liJ 
IJl; l4f': K :: t-I,N,_,l 
KPl ::: K + I l 
3ESlKPll rLCATtl<-ll .;, (tH:::IKJ+B[S{KJl I X- tlES(K-l) 
IF (A~S!rlES!~Plll- S> 110, 13C, 130 

llC lf (IJ 120, lSC, J;;C 
l2C I = T t f l 

GG ro l'tO 
l3C t = -Il 
14C Cor-. T INLE 

GC TO SC 
l5C GO 16C I = KPl,~~l 

tlESII+ll - tO 
ltC CONT INL.F 

GO TO ·1::1 
Et\0 
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Jch 2 
JoFS 3 
JbES 4 
,IBtS ~ 

JllES t 
JBLS I 
~lbtc ~ ' 
Jdt "~ c 

JtH:S 1 c 
Jtli:S 1 1 
JotS l2 
J f,f s u 
J bES !.4 
Jet~ l~ 

JBES 1() 
JE\ES 17 
J 131:~, 15 
.lt!I:S ~ ':1 
,Jf\E 5 2C 
JeES .·. l 
Jd_::. ~~: L 
J f:H::: 

.. , 

J b l:S 2<t 
J .3[ s 2~ 

J tl E ~ :::f. 
.'bi:S <' { 

Jl•b ?i 
J3ES 2'-
.Jt:l£S 3L 
J I~ t 5 :; 1 
JHS 3L 
J ~[5 33 
~' t'ES J ~1 
Ji',lS 35 
J ti(S .:It 
J L~f:S 37 
J>\ES -~ 8 
J i:lES ~<; 

Jt:ES 40 
Jl'ltS '• l 
JuES 42 
Jbb 43 
J bE::; 1i 4 
JC.ES .. ~ 
JutS '·6 
JIJES 47 
JbfS 48 



c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
'C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
t 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

c 

SLBROLTINE JtiNI 

PURPOSE JET/EDGE INTERACTIC~ ~CISE FRttiCTIC~ 
FOR AN ENGINE C~ER ~I~G CC~FIGU~ATIC~ 
THE PROCEDURE 15 BASED C~ THEORETICAl 
ANU EMPIRICAL ANAYSIS S~C~~ IN THE SCEI~G REFENENCES 

REF. FILLER, PREDICTION SCHE~E fCM E~GI~E JET EX~AUST 
FLOh-WING/FLAP I~TERACTlC~ ~GISE A~S-PES-o7U CEC 74 
DUNN, A/C CO~FIGURATIG~ ~CISE RECUCTIC~ CCNTRACT 
DOT-FA74wA-34~7,PRGGRESS ~EPCRT 7 fEe 75 

INPUT 

lNPLJT 

OlJTf>l.Jf 

AJS13 
ODA13 
DDNE13 

DHNll3 
OJCll3 
EMJ13 
FLAP13 
HD13 
TSR13 
[CDR 13 

GENERAL 

JET SPREADI~G A~Gl£ lCEGl.DEfAULT=5.7 
OIME~SIC~LESS DISCHARE AREA.CEFAULT=.7854 
OIMENSIC~lES5 CISlANCE EET~Ef~ NCLZlt EXIT 
TC THE ~ING/flAF SYSTEMS TRAILING EO{E 
OI~E~SIC~lESS ~Clllt LIP hEIGHT ABGVE WING SUHFACE: 
DIME~SIO~LESS JET CU~E lE~GT~. OEFAULT=5.0 
JET MACH NLMtlH 
~U~INAL FlAP A~GLE A~GLE Cf ATTACK 
HYDRALLIC DIAMETER Cf JET NCllLE: lM GR FT) 
JET STATIC TE~FtRATLRE: RATIL 
=C INDICATES ~( CC~fiGuRATlC~ CCRRECTilNS 
=l CORRECTIO~S ARE A Fu~CTIC~ GF OIRECTIVITY 
=2 CCRRECTIC~S A~f A FU~CTIC~ CF DIRECTIVITY 

AND fREQLENC'f 

ALTR GBSERVER HEIGHJ ABCvE GRCL~C 

AMACH A/C ~ACH ~C 

APO A~BIENT PRESSLRE AT AIC ALTITUDE 
APY A/L CCCROINATE l~ CIMECTlCN Cf FLIGHT PATH 

API.. 
BCF 
Cl 
CClP Sf 
ISPTPM 
NCF 
NEr~G 

~OBS 

SLJ IS T 
SLOPE: 

SPL T 

SSPL 

PRC.JECTFU rt- ThE GRLL~C 
A/L HEIGHT ABCvE GRCL~C 

GECMETRIC ~EA~ F~f,U£~CIES fCK SPE~TRA 
AM~IE~T SPEED LF SCL~U AT A/( AlTIJUf;f 
DCPPU:l< ~Hlfl f.OClCR 
FILTEP tlANO~lLTh I~UEX l=fGLLrlf 0=1'3 U/B SPL 
~L~B~~ CF CE~lf~ f~E~. 
r-..c CF FNGINES 
NU~tiER Cf [B~ER~ER PCS1T1C~S 
SIDE LINt DISTA~CE 
A/C CllMH GRADIE~T 

F1~AL SCL~D P~ESSLRE LEVtl ,1/l OM 1/3 0/B ~PtlTRA 
AT EACH DIRECTIIdT't AN..;Lt P(1Sifl£;~,HH fiELC R=lM 
T H f S l. r1 l F S P I 1 J!T [_ AC H ( e S t: P V i:f{ PC S IT I c.; N 

COMMO~/JLTEDG/AJSl3rDD~1~,0C~£13,CH~ll3,UJCL13, 

*fLAPl~rh013,EMJl3,TSRl3,1LCR12 

VARIAHLE SEI ~ALC~LATE:U I~ JHt F~CG~A~ f~CCESSX~G 

COMMON /GCGMGN/ ~LF,NK,BCFl24),T~Fll24,lCt17t,SPLTl24tl7J? 
*BLFl25J,RETAll7J ,SPLlll7l,TGAGRl24),0lPSfC17) 

CC~MO~/GCGNVC/C(2,1CJ,SLCISX(lCI 
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J E INT 
J EHJT 
Jf:INT 
JEif\lT 
JflNT 
J EINT 
J E INT 
J E INT 
JE!NT 
J E INT 
JEINT 
Jt:[Nf 
JEINT 
JEHH 
JE:INT 
JEl\lT 
JE:INT 
JEINT 
JEINT 
JUI\iT 
J E INT 
JEINT 
JEINT 
JEINT 
JEINT 
JEINT 
J E INT 
JEINT 
J E INT 
JEINT 
Jt:INT 
Jt:INJ 
JEINT 
Jf:INT 
Jl: lrH 
J E Il\i ~ 
J f INT 
JElNT 
JEINT 
JI::INT 
J I::INT 
JE:II\iT 
JflNT 
J E INT 
JEINT 
J E INT 
J UNT 
JEINl 
JElNT 
J E I "'T 
J E li'J T 
J E lNT 
J E INT 
J t:INT 
JUNT 
JEINT 
JtlNT 

2 
3 
4 
~ 
{; 

7 
e 
c; 

10 
11 
12 
13 
14 
1~ 
ll; 

17 
lB 
19 
20 
2 l 
22 
23 
24 
25 
2t 
27 
28 
29 
3C 
31 
~2 

33 
34 
35 
j~ 

31 
38 
3<; 
40 
41 
42 
"t3 
44 
45 
4L 
47 
48 
49 
~c 

51 
':l2 

54 
~5 

so 
57 
se 



c 
c 
c 

c 
c.; 
c 

c 

c 

c 

c 

c 

c 

c 

c 
c 

c 
c 

c 
c 

c 
c 

c 
c 

c 
c 
c 

GENERAL INPUT PARA~ETERS 

CCMMON/ANGLE/PSII17,1C) 
COMMON /GPRAM/ALTP,ALTR,SlOPE,A~ACH,~CBS,SlDISTilO),~TENG,IUNIT 

* ,ISPJRM,JATMOS,IAIR,lAIRASI24J,~lEMP,TE~F(50),TALTC50J 
* ,,...PRES,PRFSI50) ,PALT(5C) ri\HL,.IO,f!AlT(50) ,RHUMIG(~O),C.TEHP 
* ,CPRES,CRHUMO,IFGA,IGOR,OTE,.F,CPREStCh~~ICtXKN,NC,fL0!50), 
* ZNR(5Q),ZNII50),LINECT,~AXLII\•IFAGE,BCG,TCG,FLR,AALT,EPF 

AIRCRAFT-OBSERVER GfC~ETR~ CLlFLlS 

COMMON /GEOML/ AP,!lO,lJJ,APZilCrl7) ,PO(l0,17),0PNC(l0,17), 
* eU10,17ltB211Ctl1),TOSU7,1C),lF£Hl7,10),1RR(l0,17J 
*rAPP,TP,PHP.APO,TC,RHC,CA,CZtTSP(l7rlO),CCV 

CCMMON/GFREQ/CFREQ(24) ,LFRE~I25J rFFRE,C241 

COMMON/~EAO/HIN(20),HC~TI20),C~I~I20J 

CCMMON/PNLO/PSPLI17,2C),EPNL(5,JC),TEP~li5,1C) 

C(MMO~/SLMSPL/SSPLC24.1C,l71 

COMMON/SwiTCH/NTYPE,lTYPE,~E~G,ICCP,IPRTI7J,ICN(l31t~LCPT 

CCMMON/lMSPL/SPZI24,17l,IBI2,3,131 

DATA CO,PS0,~02,DTGR/ll1e.4,14.tSftlC.76,.01745329/ 
I CN ( 13) :: I C N I 13 l + 1 

JETSPEED CF SCUND 
CJ= CC*SQRT(TSR13J 

JET VELOCITY 
VJ=EMJl3*CJ 

A~BIENT VELOCITY 
VC=AMACH*Cl 

Ktl JET VELOCITY 
FLAPR=FLAP13*CTOR 
ALPHA=FLAPR-ATA~(SLCPE) 

VJR= SQRTIVJ*VJ-2.*~J*vC*CCSIAlP~~J+~C*VC) 

CrARACTERISTIC FRE,UE~CY 

0=1-'013 
IFIIUNIT.EQ.C) 0=3.2SC833*HD1~ 
FC= VJ /D *l.8/13.+DDNE13J 

ChARACTERISJIC REFERE~CE SCL~D LE~El 

AENG=NENG 
COCl=CO/Cl 
PZPSO=APO*APO/CPSO*PSCI 
TSOTS:J./ITSRl3*TSR13) 
ARO= ODA13*D*O/R02 
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J E INT 
JElNT 
JEINT 
JElNT 
J tINT 
JEINT 
Jt:INl 
J EINT 
JEINT 
Jf-INf 
Jf:H,f 
JEI~T 

J E lNT 
JEPH 
JEINT 
JI:INT 
J E !NT 
JElNT 
JUI\iT 
JEPH 
JEINT 
JI:1NT 
JEINT 
JE INT 
J tINT 
JF HIT 
J [: INT 
JEII'<T 
JElNT 
J EINT 
JEINT 
J EINT 
JEINT 
JEI'\IT 
JEINT 
JEINT 
JEINT 
J E IN r 
JEINT 
JEir~T 

JEINT 
JEINT 
JEINT 
J E !NT 
J E IN T 
JEINT 
J E lNT 
J E I"< T 
JElNT 
JElNT 
J E INT 
JElNT 
JUNT 
Jf:INT 
Jt:If\!T 
J E INl 
J E INl 

59 
60 
61 
c2 
63 
o4 

66 
o7 
H 

n 
11 
7~ 
73 
74 
75 
n 
77 
78 
79 
sc 
i3 1 
c2 
83 
G4 
85 
de 
e7 
88 
e<; 
90 
91 
9L 
93 
S4 
95 
91;; 
<;7 
<;8 
99 

lCC 
101 
1C2 
102 
104 
1G5 
106 
lC 7 
lOE 
lOS 
110 
lll 
112 
113 
114 
li5 



Bl'l=l. 
IF(ISPJRM.EQ.O)B..,=l./3. 
SlO=lC.*ALOG10(VJ*~JR**4*PlPSC*1SCTS*COCZ*AR0*8W*AENGJ 

•-10.* ABS(AlOGlC(OJCl13/DONE13*vJ/vJR)J-4.6 
SMT=OHNll3/00NE13 
IFIAJS13.EQ.O.OJAJS13=5.7 
SMTO=VJR/VJ*TANIAJS13*DTCRJ 
1FlSMT.GT.SMTOJSLO=Sl0-24.*AlOG10fSMT/S~TCJ 

C DETERMINE DIRECTI~ITY A~GLES 
CAll ANGLESlNOBS,FtAPR) 

c 
C ITERATE'fOR EACH CBSERVER COCROI~ATE 
C TO DETERMINE SPL DIRECTIVITY CC~PECTIC~(CCl 
c 

c 

c 

c 

CFLAP=COS(FlAPRl 
SFlAP=SIN(FlAPR) 

DO 300 l=lrNCBS 
CAll lJNCOR(SPZ(l,llrOr~rhrhrkrMr.,krftrMtfSI(l,llrNCF,BCF, 

•w,w,W,W,M,W•I'lriCCRl3rl8(lrlriT~PEJ,O,MJ 

X= Sl 0 I S T l I J 
X2=X*X 

CAll ZERC(SPLT,4Ce) 

C LCOP ON T~E 17 OJR~CTIVITY A~GlES 
c 

c 

DC 20C J=lr17 
Y=APYIIrJJ 
ZN=APZ(I,JJ-ALTR 
Zf\2=ZN*lN 
Y2=Y*Y 
Sf=UOPSf(JJ 
YPZ=SQRT( Y2+ZN2 J 
ThETO= ACOS( (Y*CFLAP+lf\*SFLAPI/~Fl) 
CCSETA=YPZ/SQRTIX2+Y2+Z"2J 
Q= A~S(COSEJAI*Sl~f.S*THETCl**2/(Sf*SF*SfJ 
IFIQ.LT.l.OE-101Q=l.CE-1C 
CIRCOR =lO.*ALUG1C(QJ 

C LCOP ON FILTER bANC FkEQLE~C~ FlR EACH CIRECTIVITY A~GLE 

c 

c 

00 ICC t-IF=1rNCf 
OSFN=BCFlNFl*Sf/FC 
SSC=lO.*ALOGlU,OSFN**4.8/11.+1.5*(0Sf~l**5•7)**1•4J 
SPLf(~F,J)=SSC+OIRCOR+SlC-SPZ(~f,JJ 
S SPU NF , I , J) =P wR. ~ t. ~ ( S S Pl I NF , I , .J) , S Pl T( f\F , J J I 

100 CCNTI NUE 
200 CCNTINUE 

C OLTPUT OF SPECTRA( I"DEX,f:XTRAPCL~TED),A"L CALCULATION CF 
C PERCEIVED NOISE LEVtlS,A~D EFFECTI~E PERCElVE:C NCISE: l~VELS 

c 
IFI IPRT( 7J.NE.7JGO TG 22C 
CALL NUlSO(IPRTC7l ,I,"K,lC,CHI~tiL~lT,SLLlSXII1,PFRE,, 

* S P l T l 1 ,1 ) , N(. f , IT Y P E: l 
22C CONTlNLE 
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JEJNT 120 
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JEINT 124 
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JEINT 128 
JEINT 12<; 
J E INT 130 
JEINT lJl 
JEHn 132 
J 1: INT D3 
JElNT 134 
JEINT 135 
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JEINT 137 
JE:INT 138 
J tiNT 139 
JEINT 140 
JEINT 141 
JtiNT 142 
J E !NT 14j 
JE:INT 144 
J 1: IN T 145 
J E INT 146 
J E INT 14 7 
J E INT l4c 
JElNT 149 
JEINT 150 
JEINT 151 
J E IN r 152 
JEINT 153 
JEINJ 154 
JEINT 155 
J E INT 156 
JEINT 157 
Jf:lNT 15c 
J([NT 159 
JUNT lbO 
JEINT 161 
JEINT 162 
JElNT 163 
JEINT H4 
J F INT 165 
JEINl l6t: 
J 1: INT 16 7 
JEINT 168 
JE:INT 16S 
JEINT 170 
JEINT 171 
J E I NT 172 



DO 24C NF-=l,NCF 
DO 24C J=ltl7 

240 SPLT(Nf,J)= SPLT(Nf,JI-lSPll~f,I,JJ 
CALL PNLSLB(SPLT(l,l),PSPL(l,l),IFC(l,I),EPNl{l,lltSPL2, 

*TEPNL(l,(J,NK,BCG,TCG,fl~tlt~CB5,IPRII,lJJ 

lfllPRTC3).NE.3)G0 TO 3CC 
CAll NOISOIIPRT(3),I,N~,l2,C~I~,IL~ll,SLCISXli),PfRt~, 

*SPLT(l,l)iNCF,ITYPE) 
300 CONTINUE 

RETURN 
END 
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St.JBROUTINE JET 
C AUTHOR D. F. MELDRUM 
c 
C PURPOSE 
c 
c 
C METHOD 
c 
C INPUTS 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
( 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

TO PREDICT JEt NCISE FCR THE PHASE B 
NASA-AMES FCOTPRII\l CChTRACT N'S2-6969. 

AS DESCRIBED II\ REFERENCES 1) '"0 2). 

VIA LABLEO CC~~CI\ JETD'T 

NJET 

MCOOE 

AP ._p 
VP 
AS 
ws 
vs 
PR 
PA 
TT 
VA 
DIAMET 

ANGJET 

CODE FCR ~ETHCC Cf JET NCISt PRcDICTIUN 
0 NC JET NOISE PREDICTION 
1 REQLIRES AF, PR, PA, TT, ANC VA 
2 REQUIRES ~p, PR, PA, TT, ANG VA 
3 RE,UIRES AP, kPr VPr AND VA 

CPTICI\AlY AS, VS, AND WS MAY BE INPUT 
FCR A BYPASS EI\GII\E. (REQUIRED fOR 
PRCCESSING SECCND,RY JET NOISE.) 

1\Gl Or lr 2r CR 3 THE CATA WILL HE 
11\SPECTEO TG CETER~INE THe PROPE~ 

MET~CC. hill BE ASSUMED TO BE 
3 IF PR, PAr AI\C TT ARE All ZERO, OR 
2 IF AP IS lERC, CR 
1 IF hP IS ZERO. 

CODE FCR LSE Gf THE STROUHAl CURVES 
1 FCR fliGHT 
2 FCR GFiCLNIJ 
3 FCR ~I>< ED 
PRIMARY JET NGZZLE AREA 
PRIMARY JET •EIGHT flCW 
PRIMARY JeT VELOCITY {REL) 
SECCI\OARY JET NClZLE AREA 
SECCI\DARY JET hEIGHT FLOW 
SECCI\CARY JET VELOCITY CRELJ 
~OZZLE PRESSLRE RATIO IPT/PA) 
AMBIENT F~ESSURE 

JET TCTAL TEMPERATURE 
VELCCIT~ CF THE AIRCRAFT 
EFFECTI~E CIA~ETER (CPTICNAL 
INPLT FOR All MET~OOS) 
E~GII\E I~CLI~ATICI\ AI\GlE 

FT*FT 
L8S/SEC 
FTJ' SEC 
FT*FT 
lBS/SEC 
FT/ SEC 

UUFT/FT 
DEG R 
FT/SEC 

fT 

VIA lABlEO CCMMC~ S~ITCH 

NUMENG ~UMBER Cf ~CISE SCURCES CF THE SAME 
NOISE TYPE. 

VIA lABLED CCM~C~ GCCMCN 

NCF l/3 (ClAvE OF FULL OCTAVE SWITCH 
OR ~L~BEP Of FRE,UE~CV BANDS (8 OR 24) 

RETAC24J DIRECTI~ITY ANGLES 

VIA lABlEO COM~(~ GPPA~ 

A MACH ~ACH ~L~SEP CF THE AIRCRAFT 
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JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JE:T 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JH 
JET 
JET 
JET 
JET 
JET 
JEl 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 

2 
3 
4 
5 
6 
7 
8 
<; 

10 
11 
12 
13 
14 
15 
1b 
17 
18 
19 
20 
.21 
22. 
23 
24 
2!:> 
26 
27 
2e 
29 
3C 
31 
32 
33 
34 
35 
36 
37 
38 
39 
4C 
41 
42 
43 
44 
45 
4t; 
47 
48 
49 
50 
51 
52 
53 
54 
55 
5t: 
':J7 
5£ 



c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
(. 

c 
c 
c 
c 
c 
c 
c 
c 
C OUTPLTS 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
C REFERE:f\!CES 
c 
c 
c 
c 
C ~UNCTION SLBPRGM 
c 
C SUBROLTINES 
c 
c 
c 

NOBS NLMBER OF C8SERvEk PCSITIONS 

VIA LABLEO CC~~C~ 5L~SPl 

SSPL CURRE~T TCTAL PRECICTEC ~CISE fCR NCF 
(8 C~ 24) FRtCUE~CIES, AT NCBS OBSERVER 
POSITIC~S FCR 17 CIRECTIVITY ANGLES. 

VIA LABlED CC~~O~ ~NGLE (SET UP BY SUe~CUllNE ANGLES 

PSI 17 DIREC1IV!IY A~GLES FUR EACr Of 
~OBS CBSERVER PGSITICNS. 

PSIC 17 DlRECliVlTY ANGLE FRCJECTICNS fOR 
EACH (f NCBS CBSERVER PGSlliC~S 

BETA ELEVATIC~ ANGlt PRCJECTlCN FOR EACH 
CF ~CBS CBSERVER PCSITICNS. 

tACH CO~PC~ENT IS ~RtTTEN CN T~PE GR fiLE 10 
fOR EACH OF NCF BA~CS FGR EACH Cf NCBS OeSERVER 
PCSiliONS. 

VIA lABLEO CO~~CN SL~SPL 

SSPL CLRRENT lClAl PRECICTED ~liSE FO~ 
8 OR 24 ~REQUENCIES, AT ~CBS CBSEKV~R 
POSillC~S ~C~ 17 CIRECTIVITY A~GL~S. 

VIA LABLED CC~~C~ ~NGLE lSET UP 8Y SUB~GUTl~E ANGLES 

I'SI 

p s 1 c 

BElA 

17 DIRECll\IT~ A~GLES FuR EAC~ GF 
~CBS CBSE~VER PGSITICNS. 
17 DIRECTIVITY A~GLE FRGJECTlO~S FOR 
EACH Cf ~CBS OBSERVE~ PGSITICNS 
ELEVATIC~ ANGLE PRCJECTICN FOR EACH 
Cf ~CeS CBSERVER PCSlTIGNS. 

ll R. J. SAXB~, JEl ~CISE PRECICTIU~ PROCEDuRE 
fOR THE NASA-A~ES FCUTPRl~T CC~TRACT NAS2-o9o9, 
uN-~LMBEREC (((RCl~AllLN ShEET, CAlED 
17 JANLAR~ 1Sl3. 

cos E SHlCG 

ANGLES L~IT JETHS lERC 

CCMMQN /JETDAT/ NJET,~CLOE,AF,wF,vF,AS,ftStVS, 

c 
* PR,PA,TT,VA,OJA~ET,ANGJET,lCCRl 

COMMON/SWITLH/Nl~PE,Il~PE,NENG,ICCF,lFRl 17J,IC~Il3),NLCPT 

*• 1NSEOWI3),1t>ISHLO 
CCMMON/SHLDJT/SPLPI24,l7J,SFLSI2~tl7J 

c 
C CONSTANTS LSEU IN INTEkNAL CALCLLATICNS 
c 
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JEJ 
JET 
JET 
JlT 
JET 
JET 
JET 
JET 
JET 
J f T 
Jtl 
JE:T 
JET 
JET 
JE:T 
JET 
Jtl 
JET 
JET 
JET 
JET 
JET 
JE:T 
Jtl 
JET 
JtT 
JET 
JH 
JE1 
JET 
JET 
JET 
JtT 
JU 
JtT 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JtT 
JET 
JtT 
JET 
JET 
JET 
JET 
J E: T 
JET 
J I:T 
JI::T 
JET 
JH 
JET 
JET 

~<; 

6C 
61 
62 
6.3 
t4 
... s 
ot:. 
t1 
68 

/L; 

7! 
7£. 
7?. 
74 
7~ 
7t.:J 
11 
1C 
7C. 
ac 
81 
.g;;,: 

b4 
8'5 
86 
87 
6E 
8S 
so 
91 
<;2 
S3 
94 
95 
Sc 
97 
'18 
<;9 

100 
lC l 
luz 
lC3 
104 
liJ 5 
lOt:. 
lC7 
lC8 
lCS 
110 
lll 
112 
113 
114 
11~ 



COMMON /GCONSl/ IN,IO,IT1,JT2rFO,Fl,f2tf3,F4,F~,F~,F7,FB,F9,FlO, 
* IO,Il,I2,I3,14,15,J6,17,18ri9,IlOrPl,P33rP5,P001, 
* EPS,L~OtF,BL,lCO,CPK,~PD,fTAil7i,Mltf~l,ll7,A,PI 

c 
C VARIA~LE SET CAlCLlATEC IN T~t f~CG~A~ P~CCESSING 

c 

c 

COMMON /GCOMON/ ~CF,NK,eCf{24) ,T5Fl(24,10,17),SPlTI24,17}, 
*~UF!25l,RETAC17J ,SPl21l7),TGAGR(24),CCPSFll7J 

CCMMON/SUMSPL/SSPL{24,1U,l7l 
CCMMO~/PNLO/PSPLC17,20~ ,EPNlt5,1CJ,TEPNL(5,10J 

C FREQUENCY BANOS LSED BY PRCGRA~ 

c 
CGMMUN /GFREi,;/ CF~EQU4J ,UFRH;(25l ,fFRH:l24l 

c 
C GENERAL INPUT PARA~ETERS 

CCMMON/ANGLE/PSICI7,1CI rPSICll7r1C),SETAil7,1GJ 
c 

c 

CCMMON /GPRAM/AlTP,ALTR,SlCPE,A~ACH,~CSS,SlDISTI101rlTENG,IUNIT 
* ,ISPTRM,IATMOS,IAIR,UAIRAB(24J,NTE~P,TE~PI50),TALTI50) 

* ,NPRES,PRES(50),PALT(5CI,NHL~IC,RALTI50J,RHuMICI501,CTEMP 

* ,CPRES,CRHUMDriEGA,IGDR.OTE~~,CPPES,C~U~IC,XKN,NC,FtDI50), 
* ZNRI5ClrZNI150l,llNtCT,MAXLI~,IFAGE,6CG,TCG,FLR,AALT,EPF 

C AIRCRAFT-OBSeRVER GEC~ETR¥ CLTPll~ 

c 

c 

CCMMON /GEOML/ APY(10,l7l,APl(lC,l7l ,PO(l0tl7l,OPNOI10,17), 
* e 1 { 10, 1 7 l , B 2 ( l 0, 11 J , TO S ( 17, 10) , 1 P 0 ( 17, 1 0) , I R fc ( 10, 17) 
*,APP,TP,RhP,APO,TG,RHC,CA,CZtlSf(l7,101 ,CCV 

C CCNVERSION CONSTANTS 
c 

c 

c 

c 
c 

c 
c 

c 
c 

COMMON/GCONVC/Cl2,1C) rSLDISXI101 
COMMON/HE AD/HI N ( 2 C) , HClJT I 2 G l ,CHI 1\ ( 20 l 
CCMMON/TMSPl/SPl(24,l7lriBI2,3,13) 
COMMCN/CRSPLS/UOBI17l,PSCRI17J,Cf8{4C8),NFSCR 

CI~ENSIC~ DSPL{24rl7l 

PA:::APC*l44. 

IFtiTYPE.EQ.ll ICNI1l=ICN(1l+l 
If( ITYPE.EQ.2) IGr'd2l=ICr--!2l+l 
VA::AMACH*Cl 

CtlfA=ANGJET*RPO 
CALL ANGLESfNOBS,DtLTAl 

C LOOP FOR THE NLM~ER OF CBSEK\tR FCSillONS 
c 

c 

4C CO lOCO M=1rNOBS 
CALL ll~CORISPZiltl),o,x,x,x,x,x,x,x,x,x,FSII1tMl,NC~, 

*BCF,x,x,x,x,x,x,x,ICCR1tiHilrlrllYFci,OtX) 
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JET llo 
JET 11"/ 
JET llE 
JET uc; 
Jfl 12C 
JET 12 l 
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J I:T U3 
JET 124 
JET U'J 
JET Ut 
JET 127 
JET ue 
JET l29 
JEl 130 
JET 131 
JET 132 
JET 133 
JI:T 134 
JET 135 
JET 136 
JET U7 
JET 138 
JET us 
JET 14C 
JET 141 
JET 142 
JH 143 
JET 144 
JET 145 
JET 14t.: 
JET 14 7 
JET 148 
JET 149 
JET 150 
JE:T 151 
JET 152 
JET 153 
JET 1~4 

JET 155 
Jf:T 1'J6 
JET 157 
JET 156 
JET 159 
JET 160 
JET 161 
JET 162 
JH 163 
JET 164 
JET 16 5 
JET 166 
JH l(J 1 
JET 168 
JET 169 
JET l7C 
JET i7l 
JET l7.i:: 



c 
c 
c 

CALL lERO(SPLT,4CE) 
CALL lEROCSPLP,4C8) 
CALl lEROCSPlS,4C8) 
CALL lERO(DSPL,4C8) 

C CALCLLATE THE JET NOISE FkEOICllC~ 
c 

c 
c 

c 

CAll JE:TNOSIPSlll,foi),SPLTtl,I)) 

45 CONTINuE 

C CChVERT TO A UNIT CR INDEXED SPECTPA 
c 

c 

CALL I.JNITil5C.,l7,SPl!(l,l)J 
CALL I.JNITI15C.,l7tSPLP(l,ll) 
CAll UN I r I 15 C. , 1 7 • S P l S ( 1 el l j 
ENG:NENG 
lf(ENG.LE.O.Cl ENG=l.C 
DC 50 J=ltl7 
ELVANG=BETAlJ,MJ 
OANGLE=PSlC(J,M) 
ENS=ESHLOGIDANGLE,ELVA~G,ENG) 
OC 50 K-=1,24 
SPLPCK,J)=SPLP(K,J)-E~S 

SPLSIK,J)=SPLS(K,J)-ENS 
5C SPLT(K,JJ=SPLT(K,J)-ENS 

If{ NCF.EQ.£4 ) GC TO 25C 

C CCNVEkT 1/3 CCTAVE TC fLLL CCTt~E 
c 

c 

DO 2CC J=ltl7 
DC 2CC K=l,8 
TMP = O. 
DC 1CC l=l,3 
JC = 3 * K + l - 3 

lCC TMP - P~RSLMITMP, SPLT(JC,J)J 
20C SPLTIK,J) TMP 

DC 22 J=1tl1 
DC 22 K=1tE 
H'P C. 
DC 11 l = 1, 3 
JC = 3 * K + l - 3 

11 TMP = PwRSLM(TMP, SPLP(JC,JJJ 
22 SPLP{K,Jl = TMP 

IFIITYPE.NE.~)GO TO 55 
DO 44 J=ltl7 
CC 44 K=ltfl 
Tflo'P - C. 
DC J 3 l= 1, 3 
JC = 3 * K + l - 3 

33 TMP = PhRS~MITMPr SPLSlJC,Jl) 
44 SPLS(K,J) = TMP 
S5 CCNTINLE 

149 

JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JtT 
Jt:T 
Jl:l 
Jf.T 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
JET 
,J E: T 
JET 
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JET 
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JET 
JET 
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JET 
JET 
JET 
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JET 
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JET 
JU 
JET 
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JET 
JET 
JET 
JET 
JET 
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JET 
JET 
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JET 
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173 
174 
175 
176 
U7 
178 
~79 

18C 
181 
18.: 
l 23 
184 
lb ':; 
18(; 
167 
1% 
1dS 
19C 
1 <; l 
192 
l fi z 
1 '14 
19:. 
1% 
l<J7 
1% 
lS<.; 
20C 
2G1 
2C2 
2C.3 
204 
21)' 
2Cc 
207 
2L8 
20<.; 
210 
211 
212 
213 
214 
215 
2lt 
21.7 
218 
21<.; 
220 
221 
222 
223 
2Lit 

225 
22t 
227 
22f:l 
L29 



c 

c 
c 

250 If( INSHLO.EQ,.C J GC TC 300 
C~LL JNSA{APY,APl,ALTR,BCF,Cl,OEllA,CIAMET,VP,VS, 

* SLDIST,M,NCF,SPLP,SPLS,SPLT,[TYPE,CSPL,IUhiTJ 

C ACO TO CLRRENT ICTAL A~D ~RilE C~ lAFE 10 
c 
c 

c 
c 
c 

3CC DO 4CO J=l,~CF 

DC 350 K=ld7 
SPLP(J,Kl=SPLPIJ,KJ-SPl(J,K) 
SPLSIJ,Kl=SPLS(J,Kl-SPl{J,KJ 
SPZ!J,Kl=SPl(J,KJ+USPliJ,Kl 
SPLTIJ,Kl=SPLJ{J,KJ-SPZIJ,Kl 

350 SSPLIJ,M,Kl=PWRSLM!SSPL(J,~,~) ,SFLTIJ,K)) 
400 LONTINIJE 

IFIIPR117l.NE.7lGC TC 41C 
CALL NOISOIIPKI(7),M,NK,lC,Chi~,IL~1l,SLC1SX(~J,PFAE~,SPLTil,l), 

* NCF, ITYPtl 
4lC CCNTINLE 

C C 3 6 0 J C = 1 , NC F 
DO 36C KC=l.l7 

3t0 SPLT(JC,KC)=~PLTIJC,KLJ-TSPl(JC,~,~LJ 

CALl PNLSUrHSPLTiltlltPSPL(l,,..),lHil,r-),EPt-;l(l,t'lrSFL2, 
* l t P 1\i L I l , M l , N K , 8 C G , T C G , f l. R , f>" , t\ C B S , I'R R ( M , 1 J l 

lFilPRTI31.Nf:.3lGO TC lCCC 
CAll NCISOIIPRTI3),M,~K,l2,Chi~,Il~IT,SLCISXIMJ,PFRE,, 

* S P l T I l , 11 , NC F , IT Y P E ) 

lOOC CCt>.TINlJE 
I<ETUR.N 
tNO 
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SLbROUTINE JETNGSlANGLES,SPL) 
C AUTHOR D. f. MELDRUM 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

PURPOSE 

METHt.:O 

INPUTS 

C OUTPuTS 
c 
c 
c 
c 
c 
c 
c 
c 

REFERENCES 

FUNCTION SUBPRGM 

TO PREDICT JET NCI5E FCR T~E PhASE B NASA-AMES 
FCOTPRINI CONTRACT NAS2-6969. NClSE IS PREDICTED 
AT 150 FEET AS A SI~GLE SCLRCE WITHOUT 
SHIELDING EFFECTS. 

AS DESCRIBED IN REFERENCE l). 

VIA THE CALL 

ANGLES OIRECTI~IT~ ANGLES 

VIA LABLED CCM~CN JETDAT 

NJET 

MCODE 

AP 
WP 
VP 
AS 
WS 
IJS 
PR 
PA 
TT 
VA 
DIAMET 

ANGJET 

SPL 

CODE FCR ~ETHCO GF JET NCISt PREDICTION 
C NC JET NOISE PREDICTION 
l RE,LIRES AP, PR, PA, TT, AND VA 
2 REQuiRES kP, FP, PA, TT. ANC VA 
3 REQLIPES AP, kP, VPt AND VA 

CFTICNAL~ AS, VSt AND WS ~AY BE INPUT 
FCR A B~PASS ENGINE. lRE,UIRED FOR 
PRCCESSING SECCNCARY JET NOISE.) 
INSPEC·TED TC CETER~INE THE PROPER 
METHCC~ kill eE ASSUMED TO BE 
3 IF FR, PA, AND TT ARE ALL ZERO, OR 
2 IF AP IS ZERC, CR 
1 If "p IS lERC. 

CGDE FCR LSE Cf THE STROUHAL CURVES 
1 FCR FLIGHT 
2 FCR GFlCUt-.0 
3 FCR folDED 
PRIMAR~ JET ~ClZLE AREA 
PRI~AR~ JET ~EIGHT flCW 
PRlfoiAR~ JET ~ELCCITY tREll 
SECCNOA~' Jtl NCZllE AREA 
SECC~DAP~ JET kEIGHT FLOW 
SECC~CAR' Jtl VELCCITY lREL) 
NOZZLE FPESSL~E RATIC CPT/PA) 
AP'BlEr-.T PRESSuRE 
JET TCTAL TEMPERATURE 
IJELOCll' Cf THE AIRCRAFT 
EFFECTI~E CIAfoltTER lCPTICNAL 
INPLT FCR All foiETrCOS) 
Ef..GlNE I~CLINATICN A~GLE 

SPECTRA FRECICTEC FOR JET NOISE 

fl*fT 
LB!:>/~EC 

FT/SEC 
FT*FT 
LBS/SEC 
FT I SEC 

LB/FT/FT 
DEG R 
FT /SEC 

FT 

1) R. J. SAXBY, JET ~CISE PRECICTIC~ PRCCEOURE 
FOR THE NASA-A~ES FCOTPRINT CO~TRACT NASZ-6969, 
UN-~LMBEREC CCC~Cl~ATICN SHEET, CATEC 
17 JANl.iARY 1973. 

AT Alii SQRT ccs 
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JET NUS 
JET NOS 
JETNOS 
JUNCS 
JET NOS 
J ETNO S 
JETNLS 
JETNOS 
J E:TNO S 
JI"TNQS 
JETNOS 
JET NUS 
JET NOS 
JETNOS 
JETNOS 
JFTNOS 
J !:TNUS 
J ETNOS 
J ETNCS 
JHNUS 
JETNOS 
J ETNOS 
J E TNu S 
JETNOS 
JHNOS 
JEPJOS 
JE:TNOS 
J fTNU S 
J ETNOS 
JET NUS 
JETNOS 
JE TNG S 
J ETNOS 
JHNOS 
J ETNO ~ 
J E TNGS 
J E:TNL S 
J E TNO S 
J E:TNO S 
J E: fr'lU S 
J ETNO S 
J ETNUS 
JHNUS 
JET NUS 
J ETNUS 
J ETNUS 
J ETNOS 
JETNOS 
JETNUS 
J(TNGS 
JETNUS 
J t:Ti'lU S 
JHNUS 
J ETNOS 
JETN~S 

JET t-AUS 
J ETNUS 

2 
3 
4 
5 
6 
7 

lC 
11 
10:: 
1 ?. 
14 
15 
16 
17 
18 
19 
2(.; 
2 l 
22 
23 
24 
25 
2(; 

27 
2€ 
29 
3U 
31 
3£ 
33 
34 
35 
36 
37 
3l 
3c; 
4C 
'tl 
42 
43 
44 
45 
4t: 
47 
48 
49 
50 
?1 
52 
53 
54 
55 
56 
57 
56 



c 
c 

c 

ARRAYS FOR PRIMARY A~O SECD~DAR~ SPL LSEC IN JET NUISE SHIELDING 
COMMON/SHLDJ1/SPLPC24.17l,SPLSf24,17) 

COMMON /GPRAM/ DlM6(2),GRAO 
DIMENSION TIOI8t1~t24),A~GlESI17),SPLC24,17) 
OIMENSlC~ 00118,l~),OC2lE,l9),003(8,19),C04t8,19),005(8,19J, 

* 006(8,1~),0011Et19),008t8,19),C09{8,19),010(8,19), 
* Dlll8,19),012l8t19),013{8,19l,Dl4(8,19),015(8,19)• 
* Ol6t8.19),01118,19),01818,19J,Cl918el9J,D20C8,19), 
* 021(8,19),022(8,19),023(8,19),024(8,19) 

EQUIVALENCEITIDI1,1. l),OOllltl)),(TIDiltlt 2),002(1,1}}, 
* IJIDI1,1, 3),003(l,l)),{l1D(l,l, 4),004(1,1)), 
* ITIOCl,l, 5),005(1,1)),(llDC1,1t 6),006{1,1)), 
* lliDlltlt 7),007{l,l)),(TIO(l,lt 8),008(1,1)}, 
* !TIDtl,l, 9),009C1,l)),{TI0(1,lt10J,Ol0(1,1)), 
* ITI0!1,1,11J,Dlll1,1)),(110(1,1,12),012l1,1)), 
* lTIOtl,1,13),0131l,l)J,(TID(l,lt14),014(1,1}), 
* lllD(1,1,15),01511,1)),(llDl1r1r16),D16(1,1)), 
* (T1Dll,L,l7),01711,1)),(11C(1,1tl8),018(1,ll), 
* (TI0(1,1,19),019(1,1)),(l10(1,1t20),020(l,l)), 
* t Tl D ( 1' 1 f 21) • 021( 1 ,1) ) ' (T I 0 { 1 '1 ,2 2) I 02 2 ( 1 t 1.)) ' 
* I Tl D I 1, 1, 23), 02 3 ( 1 , ll ) , lT I 0 ll, 1 , 2 4) , 024 { 1, l) ) 

DATA 001/-13.90, -5.10,-14.10,-lt~50,-16.33,-16.20r-18.67t-19.33, 
* -13.40, -6.33,-13.93,-16.20 1-16.33,-16.83,-18.67,-19.33, 
* -13.00, -7.41,-13.6C,-15.93,-16.20,-17.37,-18.67,-19.37, 
* -12.40, -7.83,-13.33,-15.60,-16.07,-17.50,-18.67,-19.50, 
* -lt.5o, -a.cc,-13.13,-15.20,-15.87,-17.37,-18.67,-19.67, 
* -10.60, -7.83,-12.6C,-14.77,-15.47,-l6.71,-18.43,-19.63, 
* -9.40, -7.40,-12.13,-14.27,-14.73,-16.10,-17.67,-18.93, 
* -8.20, -6.47,-1L.5C,-13.50,-14.03,-15.10,-16.77,-17.93, 
* -6.80, -5.13,-10.50,-12.57,-13.00,-14.03,-15.37,-16.33, 
* -5.10, -3.11, -8.91,-11.33,-11.63,-12.70,-13.77,-14.47, 
* -3.30, -2.33, -7.4C, -9.70, -9.97,-11.00,-12.13,-12.47, 
* -2.00, -.83, -5.77, -7.87, -7.77, -7.90, -9.47, -9.80, 
* -1.20, .83, -3.27, -4.33, -3.00, -3.80, -4.33, -2.o7r 
• .so, 2.43, .zo, -.23, z.oo, 1.13, 1.13, 3.23, 
* 2.30, 4.1C, 4.83, 5.07, 6.00, 5.67, 5.67, 6.00, 
* 5.5o, 5.87, 7.13, 7.33, 7.63, a.oo, a.11, 6.67, 
• 1.cc, 5.67, 6.73, 1.20, 8.oo, 6.so, 1.oo, s.oo, 
* 7.50, 5.5C, 6.30, 7.10, 8.40, 5.20, 5.80, 3.20, 
* -L2.50,-14.50,-13.7C,-13.00,-ll.60,-14.90,-14.30r-16.70/ 

DATA 002/-11.40, -6.2C,-14.C0,-16.50,-17.20,-17.20,-L9.00,-L9.00, 
* -11.00, -t.g0,-13.SC,-16.30,-l7.00,-17.50,-l9.00,-19.00, 
* -10.6C, -7.60,-13.6C,-16.10,-16.90,-l7.90,-19.00,-19.00, 
* -10.00, -8.1C,-13.4C,-15.S0,-16.70t-l8.00,-19.00,-19.00, 
* -9.10, -6.30,-13.20,-15.40,-16.40,-17.80,-19.00,-19.00, 
* -8.20, -S.2C,-12.70,-14.90,-15.90,-17.20,-l8.80,-18.80 1 * -1.00, -7.80,-12.20,-14.30,-15.10,-16.50,-18.10,-18.10, 
* -s.ac, -6.~C,-lt.sc,-13.5o,-l4.30,-1s.so,-17.2o,-17.2o, 
* -4.40, -5.tC,-10.5C,-12.50,-13.20,-14.40,-15.80.-15.80, 
* -2.10, -4.20, -9.0C,-ll.20,-l1.80t-12.90,-14.10 1 -l4.10, 
• -2.40, -2.10, -7.40, -~.so,-1o.oo,-t1.oo,-12.10,-12.1o, 
* -1.90, -1.1C, -5.6C, -7.50, -7.60, -7.80, -9.10, -9.10, 
* -1.30, .6C, -3.0C, -4.CO, -3.00, -3.60, -4.00, -2.00, 
* 1.00, 2.3C, .sc, .20, 2.00, 1.50, 1.50, 3.80, 
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J ErNUS 
JHNOS 
JETNOS 
JET NOS 
J E H-.o S 
J ETNO S 
J ETNO S 
J ETNU S 
JETNOS 
JETNOS 
JETNOS 
J ETNCS 
JI:TNUS 
J ETNGS 
J ETNOS 
J ETNO S 
J ETNOS 
J ETNU ~ 
J E TNO S 
JETNLS 
J ETNO S 
J E:TNIJ S 
J E: l NG S 
J ETNOS 
J ETNlJ S 
JETNOS 
J ElNDS 
JETNLJS 
J El"'DS 
J ETNU S 
JET NUS 
J ETNO S 
J ETNOS 
J f:TNUS 
JETNCS 
J E:TNuS 
JETNOS 
J I:TNU S 
JETNOS 
J ETNOS 
J ETNO S 
JETNUS 
JET NOS 
J ETNOS 
JETNOS 
JETNOS 
JE TNU S 
JETI'<GS 
JHNOS 
J ETt-4US 
JET NOS 
Jf:TNOS 
J f:TNOS 
JET NOS 
JETNOS 
J ETNlJ S 
J ETNOS 

'.)(j 

60 
6l 
~2 

c3 
c4 
6S 
66 
6 I 
c8 
os 
7C 
7 l 
72 
73 
74 
75 
1t 
77 
7E 
7<; 
80 
81 
E2 
83 
84 
85 
8c 
l1 
8t 
es 
9C 
91 
S2 
93 
94 
95 
9<.. 
97 
98 
99 

100 
1U 1 
102 
103 
104 
105 
1C6 
lC7 
108 
109 
llu 
lll 
112 
11.3 
114 
ll5 



• 3.30, 4.10, s.cc, ~.40t o.ao, 6.oo, o.oo, 6.00, JETNLS l10 

* s. 70, 5. <;C, 7.30, 7.to, 7.80, a.oo, a.oo, 6.00, JETfi;CS 117 

* 6.00, 6.cc, 1.oc, 7.20. 1.50, 6.oo, o.oo, 4.00, J E:TNO S 118 

• 6.20, t.cc, 6. 70. t.ao, 7.00, 4.oo, 4.00, z.oo, J fTNUS 119 

* -13.80,-14.CC,-13.4C,-13.20,-13.00,-16.00,-16.00,-1S.OO/ J I: T NUS l2(J 
DATA 003/-13.40, -7.4C,-13.80,-16.60,-l7.90,-18.00,-19.33,-18.80, JETNuS Ul 

* -13.00, -7.47,-13.67,-16.40.-17.67,-18.17,-19.33,-18.67, Jt:TNUS L2. 

• -12.60, -7.73,-13.6C,-lt.z7,-l7.60,-18.43,-19.33,-1a.c3, JETNuS lL: 

* -12.00, -S.37,-13.47,-l6.00,-17.33,-18.50,-19.33,-18.50, .; f.TNO S 124 

* -11.10, -S.60,-13.27,-15.6u,-L6.93,-18.23,-19.33,-18.33, 1~'-T"-jUS 12; 
• -10 • • w' -e.zc,-Lz.ac,-15.03,-16.33,-17.63,-19.17,-17.97, J tr:~Ju s iU 

* -9.00, -e.2C,-12.27,-14.33,-15.47,-16.90,-18.53,-l7.L7, J HNL S l L 7 

* -7.80, -7.33,-11.SC,-13.50,-14.57,-15.90,-l7.63,-1o.47, JETNu::i I £:i: 

* -6.40, -6.07,-10.5C,-12.43r-13.40,-14.77,-16.23,-l5.07, JET NUS UCJ 

* -4.70, -4.63, -9.03,-ll.07r-11.97,-l3.10,-1~.43,-l3.73, J !:T NUS bC 

* -2.90, -3.C7, -7.4C, -9.30,-10.03,-11.00,-12.07,-11.73, J EH:O S 131 

• - 1. oO, -1.37, -5.43, -7.13t -7.43' -7.10, -8.73, -8.40, JETNOS L:i2 

* -. 60' • 37' -2.73, -3.67, -3 .au, -3.40, -3.67, -l.::S3, J tl" r~u s lJj 

* 1. 10' 2.17' • 8C, .63t 2 .co, 1.87, 1.87, 4.37. J 1: Tt·.il; ':i 134 

* 2.40, 4 .lC, 5.179 5.73t 6.co, 6.33, 6.33, 6.00, JEH;L,~ 13? 

* 5. ?0' 5. 93' 7.47, 7. 84..' 7.97, s.oo, 7.83, 5. 33' JErr~LS UL 

* 6.00, 6.33, 7.27' 7. 20 f 7.00, 5.50, 5.00, 3.oo, J Eli\IO S 137 

* 6.40, 6.6C, 1.zc, t.so, 6.oo. j. 20' 2.40, .70, J ETNU S 13!:1 

* -13.60,-l3.4C,-12.8C,-13.5Ur-14.00,-l6.80,-l7.60t-19.3U/ J EH~LS 139 
CUA c 0 4/- 11 • 2 0' -f..lC,-l3.5C,-16.8U.-18.40,-18.60,-19.67,-l8.40, JEHWS 14~) 

• -10.60, -8.03,-13.?3,-16~5Gr-18.33,-18.83,-l9.67,-18.33, J f:H~LIS l'-tl 

* -10.20, -7.87,-13.6C,-16.43,-l8.30,-18.96,-19.67,-lf.27, JE:Tf'.~..;S 14£' 

* -9.60, -€.63,-13.53,-16.20,-17.97,-19.00,-19.67,-18.00, JEIMJS l.4J 

* -8. 70' -8.90,-13.33,-l5.8D.-17.47,-l8.~7,-l9.67,-17.o7, J E. Tl\u S 144 

* -7.SC, -8.93,-12.SC,-15.70,-1o.77,-i8.07,-19.53,-17.13, J EH-.u S 14 ~ 

* -6.60, -e.6c,-12.33,-l4.37,-15.a3,-17.3o.-ls.97,-16.43, J E H'C ~ 14t, 

* -5.40' -7.77,-11.5C,-13.50,-14.83,-16.3U,-18.07,-15.73, J E:Ti~U !:1 14 7 

• -4.00, -6.53,-10.5C,-12.37,-13.60,-l5.13,-lo.67,-l4.73, J E Tl\iU S 148 

* -2.30, -5.07, -9.C7,-1C.93,-12.13,-13.30,-14.77,-13.37, J ETr\OS 14'1 

* -2.cc, -3.1t3r -7.4G, -~.10r-10.07,-1l.00,-12.03,-l1.37r J Cll\0 :-, 1" ,. 
~ l> 

* - 1. 30, - 1. 63, -5.27, -6.17, -7.27, -7.60, -8.37, -7.70, ~~ ETNC:::. 1~1 

• -.10' • 13' -2.47, -3.33, -3.uo, -3.20, -3.33, -.67, JETNOS 1~2 

* 1.10, 2.CJ, 1. 1 c' 1. C7, 2.00, 2.23, 2 .23, 4.93, J !:TNO S 153 

* 3.00, 4.10, s. 33, l.C7, 6.00, 6.o7, 6.67, 6.00, ,J ETNUS 154 

* 4. 70, 5.CJ7, 7.63' 8.13' 8.13, a.oo, 7.6 7, 4.67, JETNLJS 1~5 

* 5.50, 6.67, 7.53, 1. 20, 6.50, 5.oo, 4.00, 2.00, JE:TIIiOS 1~6 

* 6.20, 7. 3(. 7.4C, 6. 20. 5.00, 1. 80, .30, -.70, J ETNUS 1?7 

* -13.80,-12.7C,-12.6C,-13.80,-l5.10,-18.20,-l9.70,-20.70/ J ETNu S 158 
UATA COSI-ll.lll, -S.3C,-l3.2C,-1L.70,-19.00,-19.50,-20.00,-l8.00, J I::TNU S l?S 

* -10.70, -E.tC,-l3.4C,-t6.60,-l9.CO,-l9.50,-20.00,-18.00, JETNUS l6C 

* -10.30, -E.CC,-13.6C,-16.6C,-19.CO,-l9.50,-20.00,-17.9u, JfTI'<GS 161 

* -9. 7C, -8.9C,-13.bC,-16.40r-l8.60,-19.50,-20.00,-l7.50, J E TNt) S lo L 

* -8.80, -9.20,-13.4C,-Lt.CO,-l8.00,-19.10,-20.00,-17.00, J ETNlJ S 163 

* -1. 90, -9.3C,-13.GC,-1~.30r-17.20,-l6.50,-19.90,-lo.30, J ETNuS lo4 

* -6. 70, -9.CC,-12.4C,-14.40,-16.20,-17.70,-19.4U,-15.60, J ETNuS 16~ 

* -~.so, -8.20,-ll.SC,-13.50,-1?.10,-lb.70r-ld.50,-15.00, JE:Tf'..uS lo6 

* -4.10, -7.0C,-1Q.~C,-12.30,-13.80,-15.~0,-17.10,-14.20, JETNuS lo 1 

* -2.40, -s.sc, -9.1C,-Lc.ao9-12.30,-13.50,-15.10.-13.oo, J Hf\;G S 168 

* -1.40, -3.8C, -7.4C, -e.90,-lO.lO,-ll.00,-12.00,-11.00, JET NUS 169 

* -.20, -1.9C, -S.!C, -t.40r -7.10, -7.50, -a.oo, -7.00, J E:TNO S 17C 

* .30, -.!C, -z.zc, -3.CO, -3.00, -3.00, -3.00, o.uo, J tTNU S 171 

* .so, 1. so, l.4C, 1. 50, 2.00, 2.60, 2.60, 5.50, J E:TNU S 172 
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* 2. 50' 4.1c, s.sc. 6.40, o.oo, 7. 00' 1.oo, o.oo, JI:TNO~ 173 

* 5.10, o.oc, 1. BC, 8.40 I 8.30, s .. oo, 7.50, 4.00, JHNuS ll4 

* 4.60, 1.oc, 7.8C, 7.20, 6.00, 4.50, 3.00, t.oo, JETI\ICS l 7 'J 

* 4.00, 8.2C, 7.8C, 6.00. 3.60, .90, -1.60, -1.70, JETI\US l7L 

* -l6.C0,-11.80,-12.20,-14.00,-16.20,-19.10,-21.60,-21.70/ JHNOS l 77 
CATA C06/-l2.10r -6.5C,-11.90,-15.20,-18 .. 00,-18.40,-19.17,-17.70, JETNLS 17<: 

* -!1.60, -e.33,-12.C7,-15.2o,-1s.oo,-1a.so,-L9.17,-17.so, Jl::TNOS l7S 

* -11.10, -8.t3.-12.27,-tS.l7,-1s.oo,-ts.t7,-19.17,-17.40, JEtNuS HC 

* -10.50, -8.87,-12.23,-14.93,-17.63,-18.43,-19.17,-17.03, JET~U S lbl 

* -9.60, -~.c7,-12.03,-14.53,-17.c7,-1s.t3,-19.17,-16.63, J ETNUS 182 

* -8.70, -8.~7.-11.60,-13.87,-16.30,-17.67,-19.10,-16.07, J tTNGS 18Z 

* -7.50, -8.53,-11.00,-13.03,-15.30,-16.97,-18.73,-15.47, JETNOS 184 

* -6.30, -7.63,-10.07,-12.10.-14.17,-16.00,-18.00,-14.83, J ETNU::. 18 ':J 

* -4.90, -6.40, -8.~l,-1C.93,-12.87,-14.83,-lo.73,-13.80t JETNOS 18c 

* -3.20, -4.87, -7.53, -~.43r-1l.33r-12.90,-14.57,-l2.33, ~IUNUS l E; 7 

* -1.40' -3.20, -5. ac, -7.50' -9.20,-10.40,-11.67,-to.oo, JI:.TNUS 18D 

* -.so, -1.30, -3.57, -4.97, -6 .. 17, -6.93, -9 .b 7' -5.33, JE:TNOS lf'S 

* .30, • 53' -.83, -1.50, -1.73, -2.10, -2.50, 1.6 7' JtTNOS l<;C 

* 1.50, 2.33, 2.3C, 7.50, 2.67, 3.23, 3.40, ?.6-,, J E TI'~U S 1Sl 

* 3.20, 4. 07' 5.21, 6.07, 6.00, 7.00, 7.3 3, ?.33, J ETNO~ l <; 2 

* 3. 70, 5. C3, 6.57, 7.20' 7.50, 7.50, 7 .33, 2.33, JETNUS l q3 

* 3. ?0, 5. cc' 6.23, fl. C7 , 5.30, 4.50, 3.67, -.b7, JETNUS 19<t 

* 3.20, 5. cc' 5. 70' 5.10' 3.20' 1.50, • 30' -3.80, J ETNUS l CJ 5 

* -16.80,-15.0~r-14.3C,-14.80,-16.80,-18.50,-19.70,-Z3.80/ Jt:. TNG S 1'1 {. 
DATA 007/ -7.53, -7.~C,-10.30,-13~90,-l8.00,-17.b0r-18.33,-17.20, JET NOS 197 

* -7. 53, -8.C7,-10.73,-13.8U,-l7.00,-17.50,-18.33,-17.00, JETNU5 l" c 

* -7 .. 53, -E.27,-1C.93,-13.73,-17.C0,-17.43,-18.33,-l6.90, Jt:TNuS 199 

* -7.53, -S.83,-10.87,-13.47,-16.66,-17.37,-18.3J,-16.?7r J f:TNU S 2GC 

* -7.47, -S.93,-1C.67,-13.C7,-lb.13,-17.17,-18.33,-l6.27, J f_TNu::. lU 1 

* -1. co, -8.63,-10.20,-12.43,-15.40,-16.83,-18.30,-15.83, J£:Tf'..OS 2.02 

* -6.33, -8.07, -9.60,-11.67,-14.40,-16.23,-18.07,-15.33, J lT NJ S 2C3 

* -5.50, -7.07, -8.63,-1C.70,-l3.23,-15.30,-17.50,-14.o7, JETNG~ 204 

* -4.36, -5.80, -7.43, -G.57r-11.93r-14.17,-lo.37r-13.40, J F TNu S 2C5 

* -2. 70, -4.23, -5.~7. -e.o7,-lo.37,-12.30,-14.03,-ll.o7, J ETNU S 20<. 

* -1.00' -2.6C, -4.20, -6.10, -8.30, -9.80,-11.33, -9.00, J HNCJ S 207 

* .63, -.Jc, -2.C3, -3.53, -5.23, -6.37, -7.33, -3.67, JHN.JS 2C8 

* 1.9::;, l. 17' • 53' c. co' -.47, -1.20' -2.00, 3.33, J!:TNlJS 2GS 

* 2.83, 2.16, 3.2C, 3.50, 3.33, 3.87, 4.20, 5.83, JUNu::, 21(, 

* 3.17, 4. 03' 5.03, 5.73, 6.00, 7.00, 7.67, 4.o7, JE'TNOS 211 

* 3.00, 4.07, 5.33, i;. 00 , 6.70, 7.00, 7.17, .bl, J I:TNOS 212 

* 1.47, J.cc, 4.67, 4.93, 4.60, 4. !>0' 4. 3 3' -2.33, J E fNU S 213 

* -.20, 1. ec, 4.oc, 3.80, 2.60, 2. 10' 1.40, -5.20, JtTNOS 214 

* -20.20,-lA.lO,-l6.CO,-l6.20,-l7.40,-17.90,-18.60,-25.30/ JETNOS 215 
OATA {.;08/ -8.40' -7.2(), -9.2C,-l2.?0,-16.CO,-l6.60,-17.50,-16.60, J t:TNUS 216 

* -8.40, -l..8C, -9.4C,-12.40,-lb.00,-16.~0,-17.50,-l6.SO, J ElNO S 217 

* -3.40, -€.4C, -S.oC,-12.30,-16.00,-16.40,-17.50r-l6.40, J l::l NOS 218 

* -8.40, -8.ac, -9.S0,-12.00,-15.70,-16.30,-17.50,-1b.l0, J ETNuS 219 

* -8.30, -S.bC, -9.3C,-11.6u,-ts.zo,-l6.2o,-17.5o,-15.9o, J E 1 Nl.l S 2ZC 

* -7.60' -£.30, -8.8C,-ll.C0,-14.50,-16.00,-17.50,-15.60, J ETNOS 221 

* -o.60, -7.61..), -8.2C,-1C.30,-l3.50,-l5.50,-17.40,-15.20r JEHWS 222 

* -5.50, -t.'SC, -7.2C, -9.30,-12.30,-14.60,-17.00,-14.50, JET NOS 223 

* -4.30, -5.20, -5.9C, -8.20,-ll.OO,-l3.)0,-1o.00,-13.00, JETNUS 224 

* -2.10, -3.60, -4.4C, -t. 70' -9.40,-11.70,-13.50,-11.00, J E:TNU S 225 

* -1.10, -2.cc, -2.6C, -4.70, -7.40, -q.zo.-11.oo, -a.oo, J ETNUS 226 
:C< .so, -.10, -.sc, -2.10, -4.30, -5.80, -7 .. 00, -2.00, J t TNU S 227 

* 1.90, l. 80' 1.<;C, 1. 50' .so, -.3u, -1.50, s.oo, J E TNu $ 228 

* 2.80, 3 .. 2C, 4.lC, 4.50' 4.00, 4.~o. s.oo, 6.00, J ETNOS 22<:i 

154 



* 3.oo, 4.cc, 4.6C, 5.40, 6.00, 1.oo, s.oo, 4.00, JETNOS 2JC 

• 2 .. 50, 3.10' 4.1C, 4.80, 5.90, 6.50, 1.oo, -1.00, JHNOS 231 

• o.oo, 1. oo, 3.1C, 3. 80' 3.90, 4.50, 5.oo, -4.00, JETNOS 232 

• -2.30, -1.10. 1.90, 2.80, 1.80, 2.40, 2.90, -6.80, JHNLS 233 

* -22.30,-21.1G,-18.1Gr-17.20,-18.20,-17.60r-17.l0,-26.70/ J ETNOS n4 
DATA C09/ -6.90, -t.lC, -8.80,-11.90,-ls.ao,-ls.so,-ts.oo,-15.2o, JHNOS L- ,, ---

* -6.90, -6. 7C, -9.c3,-11.77,-15.67,-15.27,-l~.oo,-t4.87, J ETNuS -.. ·1: 

• -6.90, -7.3Cr -9.2C,-11.70,-15.60,-1S.07,-1~.oo,-14.70, J ONUS 23• 

* -6.83, -1.b1r -9.07,-11.47,-15.30,-14.87,-15.00,-14.40, J t:TNO S 236 

• -6.80, -7.67, -8.8C,-1l.C7,-14.76,-l4.67,-15.00,-14.17, JETI'•US 23S 

* -6.27, -7.23, -8.27,-1C.43,-14.00,-14.40,-15.00,-13.87, J L t ,,.US .24C 

* -5.47, -t.51, -7.60, -9.67r-12.97,-1J.93,-14.93r-13.47, JE TNU S 2 t, 1 

• -4.57, -5.60, -6.60, -8.67,-11.70,-13.13,-14.67,-12.83, JfTNOS 24£ 

* -3.53, -4.47, -5.3G, -7.50,-10.26,-12.13,-13.93,-l1.63, JHNOS 243 

* -2.20, -3. Ct, -3.83, -5.97' -S-~3,-10.53,-12.00, -9.93, J E:TNUS 244 

* -. 71' -1. 56' -2.03, -3.407, -6.40, -8.30,-1o.oo, -7.00, JETNOS .24~ 

• .71, .33, .07, -1.30, -3.47, -5.03, -6.50, -1.17, JETNU!:i 24L 

* 2.23, 2.33, 2.53, 1.c;3 t .t;3, -.20, -1.33, s. 17' JETNOS 247 

• 2.80, 3.47, 4.33, 4. 50' 4.00, 4.50, 5.00, 6.00, JETNUS 24f:. 

* 2.67, 3. 67 J 4.47~ 5.20. 5.96' 6.83, 7.67, 3.o 1, J ETNU S 24<, 

* z.oo, 2.51, 3.30, 4.37, 5.83, 6.33, 6.67' -1.33, JETNOS 2?0 

* -. 33, .50, 1. 77' 2.60, 3.27, 3.50, 3.67, -4.33, JHNLJS 251 

• -2.10, -1.50, .30, .90' .so, .oo, .40, -7.30, JET NOS 2?~ 

* -22.70,-21.so,-1~.70,-1q.2o,-19.20,-19.40,-19.60,-27.30/ J E:lNO S 2~3 

DATA D '1 0 I - 5. 50 , -5. oc' -8.6C,-t1.20,-15.50,-14.30,-12.50,-13.60, J ETNOS L54 

* -5 .. 40' -5.tO, -8.67,-11.13,-15.33,-14.03,-12.50,-13.23, JHI\IOS 2:J? 

* -5.40, -6.2C, -8.80,-11.11.-15.20,-13.73,-12.50,-13.00, J ETND S 2'.:Jc 

* -5.37, -6. 53, -8.63,-1C.93,-14.90,-13.43.-12.~0,-12.70, J tr~OS 2'37 

• -5.30, -6.53' -8.30,-1C.53,-14.33,-13.l3r-12.50,-l2.43, JETNLS 2?b 

* -4.93, -6.17' -7.73, -~.87,-13.50,-12.80,-12.~0,-12.13, J l:l NOS 2:.JS 

• -4.33, -5.53' -7. oc, -~.03,-12.43,-12.37,-12.47,-11.73, JETNCS 260 

* -3.63, -4.70, -6.CO, -8.03,-11.10,-11.67,-12.33,-11.17, JET NUS 2bl 

* -2.71, -3. 73, -4.7C, -6.80, -9.53,-10.77,-11.87,-10.27. JET NUS 2c2 

* -1. 70' -2.53, -3.27, -5.23, -7.67, -9.37,-10.50, -8.87, JET NUS 263 

* -.43' -1.13, -1.47, -3.23' -5.40, -7.40, -9.00, -6.00, J E: rt-.0 s 2c4 

* 1.03, .11' .63, -.so, -2.63, -4.27, -6.00, .33, J ETNUS 265 

* 2.57, 2. 87' 3. 17' 2.37, 1.07, -.10, -1.17r 5.33, JETNuS 2ti.: 

• 2.80, 3. 73. 4. 57, 4.50' 4.00, 4.50, ?.oo, 6.{)0, JET NOS 2b7 

* 2.33, 3. 33' 4.13, s.oo, 5.93, 6.67, 7.33, 3.33, JETNOS 2bfl 

* 1.50, 2.03, 2.5(, 3.93, 5.76, 6.17' 6. 33, -1.67, J ETNUS 2t~ 

• -.6 7, c.oo, .43, 1.40' 2.63, 2.50, 2.33, -4.67, JETNOS 270 

* -2.90, -1.8C, -1.70, -1.10" - .. 10' -1.30, -1.60, -7.90, JET NOS 271 

* -22.90,-21.80,-21.7C,-21.10,-20.70,-21.30,-21.60,-27.90/ JET NOS 272 
DATA 011/ -4.00, -3. <;O, -a.co.-to.so,-15.zo,-13.20,-1o.oo,-12.oo, J t:TNUS 2.73 

* -3.90, -4.5C, -8.3C,-10.50,-1S.00,-12.80,-10.00,-11.60, JETNGS 274 

* -3.90, -5.10, -8.40,-10.50,-14.80,-12.40,-l0.00,-11.30, JEH.;OS 275 

* -3.80, -5.40, -8.20.-10.40,-14.50,-12.00,-10.00,-11.00, JET NUS 21L 

* -3.80, -5.40' -7.SC,-1C.00,-13.90,-11.60,-10.00,-10.70, JETN\JS 277 

* -3.60, -5.10, -1.20, -~.30,-13.00,-11.20,-13.00,-10.40, JETNOS 278 

• -3.20, -4.5C, -6.4C, -8.40,-11.90,-LO.BO,-l0.00,-10.00, JETNOS 279 

* -2.70, -3. so, -5.4C, -1.4o,-1o.5o,-1o.2o,-1o.oo, -9.50, Jf:TI'lOS .280 

* -2.00, -3.CC, -4.10, -6.10, -8.80, -9.40, -9.80, -8.90, JET NOS 281 

* -1.20, -2.00, -2.10, -4.50, -6.80, -8.20, -9.00, -7 .so' JETNCS 282 

* -.10, -. 10' -.90, -2.50' -4.40, -o.50r -s.oo, -5.oo, JETNUS 283 

* 1.30, 1.2C, L. 2C, .30, -1.80., -3.50, -s.so, .so, J ETNUS 284 

* 2.90, 3. 40, 3. 80' 2.So, 1.20, o. oo, -t.oo, s.so, JETNOS 285 

* z. eo, 4. cc, 4.ac. 4.50' 4.oo, 4.50, 1.oo, J.oo, JETNUS 2St. 
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* 2.00, 3.00, 3.ac, 4. eo. 5.90, 6.50, 7.oo, 3.00, JHNLS (.'!37 

* L.OO, 1.50, 1.70, 3.50' 5.10, 6.00, 6.00, -2.00, JET NOS 288 

* -1.00, -.5c, -.90, .20' 2.00, 1 •. so, 1.00, -5.00, JET NOS 2 e-; 

* -3.10, -2. 30, -3.30' -3.10, -1.70, -3.30, -3.80, -a.oo, JETNUS 2(:o 

* -23.10,-22.30,-23.40,-23.10,-21.80,-23.30,-23.80,-28.00/ JETNUS L'd 
DATA 012/ -3.00, -4.1C, -8.1C,-1c.ao,-14.80,-12.90,-1o.6o,-12.40, JETNUS 2<-J.C 

* -2.93, -4.4C, -8.13,-1C.53,-14.33,-12.20,-10.33,-11.80, J E Tf~U S 293 

* -2.93, -4.73' -8.13,-10.33,-13.80,-11.63,-10.03,-11.30, JET NOS 2';.4 

* -2.87, -4. 87., -7.87,-1c.oo,-13.20,-11.07, -9.73,-10.80, JE lNUS 29 ~; 

* -2.87, -4.77, -7.43, -~.40,-12.37,-10.47, -9.40,-10.30, JETNOS 2SI..-

* -2.73, -4.47, -6.8C, -8.60,-11.27, -9.90, -9 .10, -9.80, J E TNO S 297 

* -2.43, -3. 94, -6.CO, -7.60r-l0.10r -9.30, -8.77., -9.23, J ETNOS 29B 

* -2.10, -3. 30, -5.00' -6.47' -8.63, -8.53' -8.47, -8.63, JETNuS 299 

* -1.60, -2.60, -3.67, -4.73' -6.97, -7.57, -8.oo, -7.90, JETNOS 3CC 

* -1.07, -1. 7C, -2.20, -3.43, -5.03, -6.30, -1.07, -6. 73, JET NOS 3Cl 

* -.20, -.41r -.40, -1.47, -2.80, -4.63, -5.93, -3.93, J l:TNO S 3G;:: 

* 1. 20, 1.43, 1.67, .<;1, - .. 50, -2.00, -3.63, 1.67, JET NOS JOJ 

* 2.60, 3.27, 3.8c, 3.07, 1.97, 1.03, .33, 5.67, JETNOS 304 

* 1.20, 2.70, 4.17, 3.07, ~t.oo, 4 •. 5o, 5.00, 5.43, J ETNUS 305 

* o.oo. 1.50. 2.2C, 4.07, 5.23, 5. 83, 6. 33, 2.23, JEH"OS 3Cc 

* -.47. .33, -.4Cr 2.50, 4.83, 5.00, 5.00, -2.33, JE:TN(J5 3C7 

* -1.33, -1.00, -.~7. c.oo' z.oo, 1.67, -.67, -~.33, J ETNUS 308 

* -2.20, -2.4C, -1.70, -2.60. -.90, -1.50, -6.oO, -8.10, J ETNOS 3G9 

* -22.20 1 -22.30,-21.7C,-22.60,-20.90,-21.50,-26.60,-28.10/ JETNLS 3Ul 
DATA Cl3/ -2.00, -4.40, -8.2C,-11~00,-14.60,-12.40,-11.50,-12.70, JUNO$ 311 

* -1.97, -4.30, -7.q1,~1C.57,-13.67,-11.60,-10.67,-1£.00, JET NOS 3lL 

* -1.97, -4.3 7, -7.87,-1C.l6,-12.80,-10.86,-10.07,-11.30, JETI\:LS 3U 

* -1.93, -4.33t -7.53, -~.60,-11.90,-10.13, -9.47,-10.60, JETNOS 314 

* -1.93, -4.13, -7.C7, -8.80,-10.83, -9.33t -8.80, -9.90, JE:TNOS 315 

* -, 1.87 t -3.83, -6.4C, -7.90, -9.53, -8.60, -8.20, -9.20, JETNOS 3lc 

* -1.66, -3.37, -5.6<:, -6.80, -8.30. -7.80, -7.53, -8.47, JETNOS 317 

* -1.~0. -2.80, -4.60, -5.53 t -6.77, -6.86' -6.93, -7.77, JETNlJS Jlf' 

* -1.20' -2.2C, -3.23, -3.37, -5.13' -5. n, -6.20, -b.90, JETNuS 319 

* -.93, -1.4C, -1.7C, -2.37, -3.27, -4.40, -5.13, -5.77, JETNUS 320 

* -. 30, -.23, • 1C, -.43. -1.20, -2. 76, -3.86, -2.87, JfTNOS 321 

* 1.10, l. 6 7, 2.13, 1.63. .8o, -.so, -1.77, 2.83, J ETNO S J22 

* 2.30, 3.13, 3.8c, 3. 3.3' 2.1.3, 2.01, 1.67, 5.83, JETNOS 323 

* -.40, 1. 40, 3. 53' 4.17. 4.00., 4.50, 5.oo, 4.87, J ETNu S J2't 

* -2.00., o. co, .67, 3. 33' 4.57, 5.17' 5.67, 1.47, JET NOS 3L5 

* -1.93, -.83, -.17. 1. 50' 3.97, 4.00, 4.00, -2.61, J ETNOS 326 

* -1.6?., -1.5C, -1.03, -. 20 t 2.00, 1. 83' -2.33, -5.67' J ETNOS 327 

* -2.00 t -2.20, -1..80, -t.ao, o.oo, -.40, -8.80, -8.50, J ETNOS 328 

* -22.00,-22.2C,-21.8C,-21.80,-Z0.00,-20.40,-28.80,-28.50/ JETNO S 329 
DATA C14/ -1.00' -4.40, -8.cc,-11.40,-14.20.,-1z.oo,-12.oo,-13.3o, JETNOS 330 

* -1.00, -4.20, -7.8C,-1C.60,-13.00,-1l.00,-11.00,-12.20r JETNOS 331 

* -1.00, -4. oc' -7.6C,-lC.CO.,-ll.80,-10.lO,-l0.10,-11.30, JE:TNOS 332 

* -1.00, -3. 80 t -7.20, -9.20,-10.60, -9.20, -9.20,-10.40, JET NOS 333 

* -1.00, -3.5C, -6.70. -8.20, -9.30, -8.20, -8.20, -9.50, JETNO S 334 

* -1.00 t -3.2C, -6.CC, -7.20' -7.80, -7.30, -7.30, -8.60, J ETN0S 335 

* -.90, -2. eo, -5.20, -6.CO, -6.50, -6.30, -6.30, -1.10, JETNOS 336 

* -.90, -2.30, -4.2 c' -4.60. -4.90, -5.20t -5.40, -6.90, JETNOS 337 

* -.80, -1.80, -2.8C, -2.00' -3.30, -3.90, -4.40, -5.90, JETNuS 338 

* -. 8C, -1.10, -1.20, -1.30' -1.50, -2.50, -3.20, -4.60, JETNOS 33S 

* -.40, c. co' .6G, .60' .40, -.90, -1.80, -1.80, JETNUS 340 

* 1.oo, 1.'1C, 2.bC, 2.30' 2.10, t.oo, .10, 4.oo, JETNiJS 341 

* z.oo, 3. co' 3.ec, 3.60. 3.50, 3.10' 3.00, 6.00, JETNOS 342 

* -2.00, • 10' 2.90, 4. 00' 4.00, 4.50r 5.00, 4.30, JETNt..JS 343 
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* -4.00, -1.50, .11o, 2.60, 3.90, 4.50, s.oo, .70, JE 1 Nt;S 344 

* -4.00, -2.00, -l.lCt .50, 3.10, 3.00, 3.00, -3.00, JETNUS .34? 

* -4.00, -2.00, -1.1C, -.40' 2.00, 2.00, -4.00, -6.00, JETN(JS 346 

* -4.00, -2.CC., -1.2C., -1.40, .eo, .90,-11.i0t -8.90, JET NOS 347 

* -?.4.00r-22.00.,-21.2C,-?.1.50,-19.20,-19.10r-31.20t-28.90/ J E r "ills 34E 
O.ATA 015/ -3.00. -5. 3U., -7.8C,-1C.30,-12.S0,-11.40r-11.90,-12.5Ur JETI'~L S 34<.J 

* -3.00, -5.13, -7.53, -S.67,-11.67,-10.50,-11.Q3,-11.53, JETNUS _sc 

* -2.97, -4.97, -7.37, -c;.zo,-1o.1o, -9.7J,-10.30,-10.67t J ETNOS 3?: 

* -2.73' -4.6C., -6.87. -8.40. -9.63, -8.90, -9.47r -9.80, JETNU S 352 

* -2.50, --4. 17, -6.3C, -7.47, -8.50, -s.oo, -8.57, -8.87, I t.TNOS 35::.'> 

* -2.27, -3.73. -5.6C, -~.53, -7.23r -1. 17. -7 .63, -7.93, Jt.fNU:: ~~ 5 l; 

* -1.q7, -3.23, -4.83, -5.47, -t..10, -6.20, -o.57, -6.97, JE1NO~ 

* -1.73, -2.{;3, --3.87, -4.20, -4.70, -5.17, -5.57, -o.OO, JHNOS -~ ; 

* -1.4 7. -2.C3., -2.60, -2.11, -3.30, -3.90, -4.47, -4.83, J£TNuS ; '.J7 

* -1.40, -1.27, -1.13, -1.20. -1.ti1. -2.47. -3.13, -3.40, J E:T 1\l) s 3~t.' 

* -1. 10' -.17. • 83' .73, .10, -.so, -1.53, -.87, JHNOS 3~«; 

• .'97, 1. 7 3. 2.o3, 2.40, 2.07, 1.23, .47' 4.00, J EHIIO S 36G 

* 2.33, 3.oc, 3. 53' 3.47, 3.50, 3.23, 3 •11 I 5.67, JHNOS 3d 
:0: -l •. 33' -.1C, 2. 13' 3.43' 4.00, 4.47, ~.oo, 4.20, J E1 NL:) .30£ 

* -3 .. l 7' -l.SU, .C:'), 2. tot 3.to, 4.33, 5.00, • 17' JHf'IIGS "3u3 

* -3.33. -i.CG, -1. .40' .07, 2.40, 2.60, 2.77, -3.46, JI:TNUS 364 

* -3.30, -1.t.7, -1 .. ~7. -1.37, 0 .oo' - .. 17, -4.17, -6.jj, J EH-JU ~ 365 

* -3.30. -2.CC, -1.80, -3.10' -2.40, -2.70,--Jo.ao, -9.10, JtTMJS 366 

* -23.30,-22~CC,-21.8Ce-23.10,-22.40,-22.80,-30.90,-29.10/ J EPJUS 36 7 
DATA 016/ -5 .oo, -t1.4C, -7.oC, -9.10,-11.10,-lO.o0,-11.70r-12.GO, JE:Tr~GS 368 

* -5.00, -t.O"I, -7.27, -s~73,-lC.33,-lo.oo,-ll.o7,-lo.e7, JUNUS :?6 <; 

* -4.93, -5.(j3, -7.13, -8.40, -9.60, -9.37,-10.50,-10.03, J E:TNC S 310 

* -4.47, -::.4G, -6.~3, -7.60' -8.o7, -8.60, -9.73, -9.20, J ETNL S .)71 

* -'1.00, -'-1.rJ, -s.s;c, -1;;.73, -7.70, -7.80, -8.93, -8.23, J ETNOS 312 

* -3. ':l3' -1 •• 21, -5./C, ·-5.87, -6.66r -1.04, -7.97' -1.27. Jf.T;J;_;S .::.n 
*' -3.03, ---~.o7, -4.47. -4.93, -5.70, -6.10, -o.S3, -6.23, JE'H<LS 374 

* -2..57, ... <2 .• CJ1, --3.53 f -3. 80' -4.50, -5.13' -~.13. -5.10, JETNlJ::, ".'.E 

* -2..13, -·2.21, -l.Gt>t -2.33' -3.30, -3. 9tJ. -4.53, -3.·77, JETNuS 37c 

* - 2. 00' -1.43, -l.C6. -1.10, -1.83, -2.43, -3.07, -£.20, Jl:TNuS 377 

* - 1. 80' 11 :i 3 f l.C7, • 87, -.20, -.70 • -1.27 • .06, J ETI\<U S 37o 

* • <;3, 1.57, 2.67. 2.50, ?.03, 1.47, .83, 4.00, J lTNLJ S 37S 

* 2.67, J.co, 3.?7, 3,. 3 3. 3.::>0. 3.31, 3.33' 5.33, JETNU S 38C 

* -.67. -._jo, 1. 3o, 2.137, 4.00, 4.4J, s.oo, 4.10. J ETNOS ::.& l 
* -2.33, -1.5C, -1.(13, 1.60. 3.30, 4.17, 5.oo, -.37, JI::Tf\!US 38;:: 

* -2.67, -2.cc, -1.7C, -.37, 1.70, 2.20, 2..;)3, -3.9J, JHNUS 383 

* -2..67, -1.3.3, -2.G3, -.7.33, -l .. OO, -2.33, -4.33, -o.67, JETNLS 384 

* -2.70, -2.0(;, -2.4C, -4.10. -5.60, -6 • :i 0 '- 1 l • 30 • -9.30, J tTNU S 385 

* -72..70,-22.00,-22.30,-24.10,-25.70,-26.40,-31.30,-29.30/ JETtmS 38c 
DATA 017/ -7.10, -7.1C, -7.1C, -8.10, -9.60,-10.20,-11.70,-11.20, J I:TNUS 387 

* -7.C0r -7.00, -7.CC, -7. eu' -9.00, -9.50,-11 .. 10,-10.20, Jf.TNUS 38B 

* -o.so, -6. 9C, -6.90, - 7. cu, -8.50, -9.00,-10.70, -9.40, JETNUS 3ES 

* -b.ZO, -t..2C, -6.2Cr -t.su. -1.10, -8.30,-lu.oo, -a.oo, JETNUS 390 

* -?.50, -5.50, -5.50, -t.oo, -6.90, -7.60, -9.30' -7.6G, JETNCS 39l 

* -5.50, -5.5C, -4.8C, -5.20' -6 .. 10. -6.90, --8 • .30 t -6.60, J l n-:us 392 

* -4.10, -4.10. -4.10, -'·· 40, -5 .. 30, -6.00, -7.10, -s.so, J Ht\t; :-:, 393 

* -3.40, -3.30, -3.20, -3.40. -5.30, -5.10, -5.90, -4.20, JI:TNU~ 394 

* -2.80, -2. so, -2.20, -2 .. 50, -3.30, -3.90, -4.60, -2.70, JHNuS 3S5 

* -2.60, -1.6C, -l.GC, -1. uu, -2.00, -2.40, -3.00, -1.00, JHNLS 396 

* -2.50, -.sc. 1.3C, 1. c (). -.so, -. "!0, -1.00, 1.00, JET NUS 397 
'~ .90, 1. 40' 2.7C, 2. 60' 2.00, 1.70, 1.20' 4.00, JETNuS 398 

* J.oo, 3 .. 00, 3.co, 3. 2() ' 3.50, 3. ;)0' 3.50, 5.oo, J E TNLl S 3'i<: 

* o.oo, -.sa, .60. 2.30' 4.00. 4.40, s .o <)' 4.00, J E lNC S 400 
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* -1. 50. -1.5C, -1.1C, 1.10. 3.00, 4.00, s.oo, -.90, J£TNOS 't c 
* -z.oo, -2. oo~ -2.co, -. 80' 1.oo, 1.80, 2 • .30, -4.40, J ETNOS 'i·O 

* -2.oo, -1.00, -z .. 5c, -3.30, -4.00, -4.50, -4.50, -7 .oo' Jt. TNG S 4G 

* -z.oo, -z.co, -3.00, -5.60' -9.10,-10.70,-11.50, -9.1:>0, J E1 N.GS 4J 

* -22.00,-22.CC,-23.00~-25.60,-29.20,-30.7U,-3l.~0,-29.50/ J I:TNO S 4:..;·.~ 

DATA C18/ -o.30, -lJ.ZC, -6.8Gr -7.<;0, -<1.70, -9.50,-10.00,-10.70, JHNLS 4 (J '" 

* -5.93, -6.33, -6.oG, -7.60, -9.00, -8.93, -9.73, -9.80, J f. TNw :) t.1C 7 
(t -5.67, -6.37, -6.5C, -7.33. -8.43, -8.50, -9 .. 47, -9.10, J ETNO ~ .{C" u '~ 

* -5.00, -5.37, -5. <;3' -6.60' -7.67, -7.86, -9.00, -8.34, J E:TNG S I~ I ' (' 
1(\_ • .J 

* -4.37, -4. 7C, -5.27, -5.87, -6.87, -7.23, -8.40, -7.40' JET NL S ''; i c 
* -3.73, -4.03, -4.57, -5.07 I -6.03, -6.60, -7.60, -6.40, J E TNC 5 4U 

* -3.17. -3.40. -3.83, -5.67' -5.zo, -5.67, -6.60, -5.33, JETNUS "'l.: 

* -2.67, -2.73' -2.93, -3.17, -4 .. 17' -4.73, -5.oo, -4.13, J [ i N(J S 11 L _:: 

* -2.20, -2.oc, -1.80, -2.13' -3.07, -3.60, -<t.40r -2.80. JtTNGS /.,.t J. I; 

* -1.97, -1.23~ -.4G, -.lJO, -1.67, -1.93, -2.67, -1.00, J E TMJ S '·d'.:: 

* -1.63, -.07, L. 7C, 1.40, -.C7, -.07, -.67, 1.00' JtTNOS .; 11, 

* L.. 60. 2.03, 3.07, J.co, 2.33, 1.9/, l.o 3, 3.?0, J ETNU S 417 

* 4.00, 3.33., 2.93, 3. C7, 3.33, 3.)0, 3 .. 67, 4.6 7' J ETr-JUS Lr l £: 

* t.oo, • 3C r .6Cr 1. 90, 3.33, 4.10, s.oo, 3.50, J i:TNO S 't ;_ 9 

* -. 83' -1.13. -1.33, .33' 2.03, 3.33, <t-.67, -.93 f J I:TNO S It 4'~ L 

* -1.27, -1.67, -2.43, -1.67, - .. 20, 1.03, 2 .o 3. -4.cO, J ETNCS ,, ;; l 

* -1.27. -.83, -2. 73' -3.80, -4.67, -5.67, -6.33, -7 • .33, J ETNU S 1t2 i. 

* -1 •. 0 t -1.70, -3.oc, -5.70, -9.40,-ll.S0,-14.50,-lO.OOr J t:T NUS 423 

* -?1.27,-21.7C,-73.0G,-25.70,-29.30,-31.9U,-J4.~0,-3C.OO/ J ETNLS i. 2. '-1 

DATA Cl9/ -5.50, -5.7C, -6.2C, -7 ~ 80. -9.50, -8.80, -8.60,-10.10, Jl:.TIWS 4 L ~: 

* -4.67, -5.67, -6.2 c' -1 .4u, -9.00, -8.37, -tJ.37, -9.40, J£TNUS 4?..1.; 

* -4.43, -~.83, -6.10, -7.07, -8.3 7' -8.ou, -8.23, -8.&0, J ETI\:C S '• 2 I 

* -3.BO, -4.53, -5.t;7, -6.40, -7.63r -7.43, -s.oo, -8.01, JETNLiS 4.:8 

* -3.23, -3.90, -5.03, -~.13, -6.83, -6.87, -7.50, -7.20. JEHLS 42S 

* -2.67, -3.27. -4.33. -4.93, -5.97, -6.30, -6.90, -6.20, JHNOS 4JG 

* -2.23, -2.70, -3.57, -4.00, -5.10, -5.33, -6. 10. -5.17, J fTI\US 4j1 

* -1.94, -2.17, -2.67, -2.93, -4.03, -4.37, ·-').30, -4.07, JI::TI';uS it::. 2 

* -1.60, -1.50, -1.4C, -1.77' -2.S3, -3.30, -4.20, -2.90, JUNUS 433 

* -1.33, -. 8 7, .2C, -.20, -1.33, -1.47, -2.33, -l.GO, J ETNG S 1t 34 

* -. 77' • 37' 2.LG, 1. eo, .37, .47, -.33. l.uo, JETNOS 43':> 
(t 2.30, 2.67t 3.43, 3.40. 2.67, 2.23, 2.07, 3.oo, J ETNC ~ 4.3t. 

* s.oo, 3.67, 2.81, 2.<J3, 3.17. 3.':>0, 3.83, 4.33, JtTNuS 437 

* z.oo, 1. 1 c, .6C, 1. 50' 2.67, 3.80, s.oo, 3.00, J ETI\0 S 4 ">.f3 

* -.17' -.77, -1.57, -.43' 1.07, 2.67, 4.33, -.97, JUNOS 43<) 

* -.53, -1.33, -2.87, -2.53, -1.40, .27, l. 77' -4.80, J fT~u s 440 

* -.53, -.67, -2..cn, -4.30, -5.33, -6.83, -8.17. -7.67, J t: T NC' S 441 

* -. 70, -1.30. -2.9C, -e.co, -9.10,-lJ.':l0,-17.80,-10.20, J ETNLJS 442 
~' -2C.70,-21.30,-22.8C,-2t.C0,-29.20,-3J.60,-37.80,-3C.20/ J E TNU S 443 

UATA 1.:20 I -4.40, -s.ec, -6.CC, -7.80, -c;.ao, -e.zu, -7.00, -9.6U, J ETNOS 444 

* -3.80, -s. cc, -s.8c, -7.20' -9.00, -7.80, -7.00, -9.00, J tT f\lU S 445 

* -3.20, -4.30, -5.7C, -~.eo, -8.30, -7.50, -7.00, -8.50, J I::TNUS <o4t. 

* -2.60, -3.7C, -5.4C, -(;.20. -7.60, -7.00, -7.00, -1.80, JET NOS 447 

* -2.10, -3.lC, -4.8C, -5.b(), -6.80, -6.50, -6.60, -7.00, JETN'-..S 44D 

* -1.60, -2.5C, -4.10, -4. 80 ' -5.90, -6.00, -o.zo, -6.00, J ETNOS 449 

* /-1.30, -z.cc, -3.3C, -3.80, -s.oo, --5.00, -5.60, -s.oo, JETNUS 45C 

* -1.20' -1.60, -2.4C, -2.70, -3.90, -4.00, -5.00, -4.00, JETNLS 451 

* -1.00. -l.GC, -l.CC, -1.40 f -2.60, -3.00, -4.00, -3.00, JETNUS 4:.2 

* -. 70 t -.50' .EC, .20' -1.00. -1.00' -2.00. -1.00, JCTf\ilJ S 453 

* • 10' • oc, 2.sc • 2. 20' .so, t.oo, o.oo, 1.oo, Jf:TNGS 454 

* 3.00, 3.3c, 3.8C, 3. 8() ' 3.0(), 2.50, 2.50, 2.50, JETNOS 4~5 

* 6.00, 4.00, 2. BC, 2. 80' 3.0(), 3.50, 4.00, 4.00, JETNuS 4?6 

* 3.00, 1. s c. .6C, 1.10, 2 .oo' 3.so, ::~.oo, 2.50, J E TNG S 4~7 
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* .so, -.4Cr -l.SC, -1.20, .to, 2.00, 4.00, -1.00, JET NUS 458 

* • zo, -1. oo • -3.30, -3.40' -2.60, -.so, 1.50, -s.oo, JET NOS 459 

* .20, -.sc, -3.20, -4. sot -6.00, -a.oo,-1o.oo, -s.oo1 J ETNOS 460 

* .20, -1.00, -3.3C, -6.20t -9.50,-15.30r-21.40,-l0.90, JHNLS 461 

* -19.80,-21.00,-23.3C,-26.201-29.50,-35.40,-41.00,-3C.90/ JETNOS 462 
DATA C21/ -5.101 -t. ec, -7.1C, -8.20, -9.30, -7.70, ·-7.00, -9.901 J ETNOS 463 

* -4.531 -s.cn, -6.8C, -1.63, -8.63, -7.53, -7.00, -9.00, JETNUS 464 

* -4.13, -5.33, -6.57' -7.17, -a.oo, -7.30, -6.97, -8.33, JETNCS 465 

* -3. 73, -4.80, -6.13, -t:.57, -7.30, -6.93, -6.93, -7.53, J ETNOS 466 

* -3.40, -4.23, -5.5C, -5.93. -6.47, -6.40 J -6.60, -6.6 7' J ETN'uS 467 

* -3.07, -3. 67, -4.73. -5.03' -5.50, -s.ao, -6.13, -5.67' JE TNuS 468 

* -2.80, -3.07, -3.80, -3.901 -4.47, -4.80, -5.'t7, -4.67. JETNL~ 469 

* -2.47, -2.40, -2.10, -2 .6.3, -3.27, -3.731 -4.70, -3.(..7, JETNUS 47C 

• -1.47, -1.26, -1.1C, -1.17., -1.90, -2.bUt -3.60, -2.67, JETNDS 471 

* .201 .17, .87, .60, -.33, -.67, -1.()7, -.96, J HNOS 472 

* .90, 1.53. 2.83, 2.53, 1.47, 1.33, .33, t.oo, JETNOS 473 

* 2.33t 2. 87' 3. 70, 3.871 3.33, 2.83, 2.93, 2.b6t JETNUS 474 

* 3.57, ~- 67' 2.37, 2.67, 3.10, 3.67, 4.27, 4.00, J ETNUS 475 

* 1.17, .57, -.21, .57, 1.93. 3.50, 5.00, 2.66, JETNUS 47b 

* -.63, -1. 56' -2.831 -1. c;o, -.to, 2.00, 4.17, 1.00' JET NOS 477 

* -.87, -2.20, -4.30, -4.07, -2.83, -.so, 1.67' -5.00, JEfNuS 478 

* -.87, -2.00, -4.60, -5.60' -6.00, -1.11, -8.33, -8.oo, JHNCS 479 

• -1.00, -2.10, -4.90, -1. 10' -9.40,-13.60,-18.20,-lL.OO, JETNUS 480 

* -21.00,-22.1Cr-24.9C,-27.20,-29.40,-33.50,-38.10,-31.00/ J E:TNO S 481 
DATA C22/ -5.60, -7.30' -8.40, -c;.,6o' -9.10, -1.50, -7.00, -9.90, J I:'TNLJS 482 

* -5.21, -6.93, -7.80, -8.07' -8.27, -7.27. -7.00, -9.00, JE:TNUS 483 

* -5.07, -6.3 7, -7.43, -7.53., -1.10, -7.10. -6.93, -8.17, J l:fNLS 484 

* -4.87, -5.90, -6.87, -6.93, -7.00, -6.87, -6.87, -1.21, JETNOS 48~ 

* -4.70, -5. 31' -6.2C, -6.27. -6.13t -6.30, -6.60, -6.33, JEH~CUS 48l; 

* -4. ~3' -4.83, -5.37, -5.27, -5.10, -5.60, -6.06, -~.33, JETNOS 487 

* -4.30, -4.13. -4.30, -4.00, -3.93, -4.60, -5.33, -4.33, J ETNOS 488 

* -3.73' -3.20, -3.CC, -2. 51' -2.63, -3.47, -4.40, -3. 33, J E:TNLS 489 

* -1.93, -1.53, -1.20, -.93' -1.20, -2.20, -3.20, -2.33, JtTNU S 490 

* 1.10, • 83' .93, 1.00, .33, -.33, -1.33, -.93, J E:TNOS 491 

* 1.70, 2.21, 3.17, 2.87' 2.13, 1.67, .b1, 1.oo, J ETNu S 4n 

* 1.67, 2.43, 3.6C, 3.93' 3.67, 3.17, 3.37, 2.83, JE rt~eu s 493 

* 1.13, 1. 33, 1. 93, 2.53, 3.20, 3.83. 4.53, 4.oo, J E:TNO::, 494 

* -.67, -. 77 f -1.13, .C3, 1.87, 3.50, s.oo, 2. 83r JtTNuS 495 

* -1.77. -2.73, -3.87, -2.60, -.30, 2.oo, 4.33, - 1. 00, Jt:TNuS 49b 

• -1.93, -3.40, -5.30, -4.73, -3.07, -.50, 1.83, -s.oo, JETI'\US 497 

* -1. 93, -3.50, -6.CO, -6.40' -6.00, -6. 33, -6.66, -s.oo, J E TI''<O S 498 

* -z.oo, -3.6Cr -6.80, -8.20, -B.90,-11.90r-14.70,-l0.80r JETNOS 499 

* -22.00,-23.6C,-2b.8C,-28.30,-28.90,-31.90,-34.60,-30.80/ J ETNOS 500 
CATA C23/ -6.00, -8.50, -9.4C, -9.30, -8.50, -1.20 t -7.20,-10.20, J ETNUS 5C1 

* -6.00, -7.90' -8.ao, -8.50, -7.90, -7.00, -1.00, -9.00, J ETNOS 502 

* -b. CO, -7.4C, -8.30, -7.90. -7.40, -6.90, -6.90, -s.oo, JElNUS 503 

* -6.00, -1. oc, -7.60, -7.30, -6.70, -6. so, -6.80, -7. ou' JETNOS 504 

* -6.00' -6.50, -6.90, -tl.€:0 ' -5.80, -6.201 -6.60, -6.00, JETNOS 505 

* -6.00, -6.CC, -6.CC, - s. 5(}' -4.70, -5.40, -o.OO, -~.oo, J ETNOS SOb 

* -5.8(}, -5.20, -4.8C, -4.10' -3.40, -4.40' -5.20, -4.00, JE:TNOS 507 

* -s.co, -4.00, -3.30, -2.50, -2.00, -3.20, -4.10, -3.00, JETNOS 508 

* -2.40, -1. 80, -1.30' -.10, -.so, -1.80, -2.80, -l.OO, J E:T NUS ~09 

* 2.00, 1. 50' 1.cc, le40 1 t.oo, o.oo, -1.00, -.90, J ETNUS 51C 

* 2.so, 3.co, 3.sc, 3.20' 2.80, 2.00r 1.oo, t.oo, JI::TNUS 511 

* l.oo, 2.00, 3. 5C I 4.00' 4.00, 3.50, 3.80, 3.oo, J tTNUS 512 

* -1. 30' c.cc, 1.~c. 2. 40' 3.30, 4.oo, 4.80, 4.00, JE:TNOS 513 

* -2.50, ..,..2.10, -2.0C, -.so, 1.80. 3.50, s.oo, 3.00, JETNUS 514 
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* -z.c;o, -3.<;0, -4.qo, -3.30, -.so, z.oo, 4.50, -1.00, JHNUS ~) t ~' 

* -3. oo, -4.60' -6.30, -5.40' -3.30, -.so, z.oo, -s.oo, JETNU.S 5 l<. 

* -3.00, -5. oo, -7.4C, -7.20, -6.00, -s.5o, -s.oo, -a.oo, J EHIUS ';;~/ 

* -3.00-. -5.40, -8.40 t -8.90, -8.70,-10.60r-l2.30,-1l.OO, JETNOS ~) I_ J 

* -23.00,-?.5.40,-28.4C,-29.00,-28.70,-30.70,-32.20,-31.001 J£TNUS .:: i '~ 

DATA 0241 -1.00 t -'1.40,-10.40, -'1.60, -s.oo, -6.80, -7.30,-10.10, J E:TfloOS ~.t? c 

* -6.93' -8.87, -9.80, -8.'13, -7.53, -6.73' -7.00, -9.00, J ETNOS : .. ) ~ 

* -6.93, -8 0 43' -9.17-r -8.21, -7.10, -6.70, -6.87, -8.oo, J ETNLS ~) ~,: 

* -7.13, -6.1 G, -8.33, -7.67, -6.40, -6.73, -6.73, -1.00, Jt:TNO~, ~ L ~! 

* -7.30, - 7. 63 t -7.6C, -6.93, -5.46, -6.10' -6.60, -5.83, J ETNU::i ~;/•-+ 

* -7.47, -7.17, -6.63, -5.73, -4.30, -5.20, -5.93, -4.6 7 t J !::TNOS _) .~ 1.1 

* - 7. 30' -6.2 7' -5.30, -4.20, -2.87, -4.20, -5.07, -3.67' Jf:TI\US :) ~- l.· 

* -6.27, -4.8C, -3.60, -2.43, -1.37, -2.93, -3.80, -2.67~ J ElNlb r ·. 7 :;,-. 

* -2. 87' -2.01. -1.40, -.47, .20, -1.40, -2.40, -1.67, JUNUS ::; :~ :: 

* 2.90, 2.17, 1.07. 1. 80 t 1.67, .33, -.67, -.87, J ETNUS ~) ~~ (:i 

* 3.30, 3.73, 3.83, 3. 53' 3.47' 2.33, L.33, t.oo, J ETNO S ~j(.. 

* • 3.3, 1.57, 3.4C, 4.07, 4.33, 3.83, 4.23 • 3.17. JET NOS ?:3 l 

• -3.73, -1.33, 1.07, 2.21, 3.40, 4.17, 5.07, 4.00, JUNUS ~;i2 

* -4.00' -3.43, -2.87, -1.03, 1.73, 3.50, s.oo, 3. 17' J ETNOS "; j 3 

* -4.03, -5.07, -5.93, -5.07' -.10, z.oo, 4.6 7' -1.00, J ETNUS ';JJ4 

* -4.07, -5. so, -7.30, -6.C7, -3.53, -.so, 2.17, -s.oo, JETNOS 'J j ') 

* -4.07, -ll.5C, -a.ac, -a.oo, -6.00, -4.67, -3.33, -a.oo, JETNOS '-;,, :J ~~ .... ~ 

* -4.10, -1. 2 0 ,-1 0. 3 c ' -s.eo, -8.40, -8.70' -a.ao.-11.oo, JtTNUS ':di' 

* -Z4.00,-27.20,-30.3C,-2S.80t-28.40,-28.70,-28.80,-31.101 JETNUS :;H 
c J E:1NDS ~) J {; 

ALPHA=IANGJET*1.74532SE-2l-A1A~{GPAD) JETI',US 5LJ (; 

ICODE=NJET JETNuS 541 
IFCINJET.GT.OJ.A~O.(NJEI.LE.3l) GC TC 250 J ETNuS ~t,,L 

IFIWS.NE.O.l DIAf'AET=O. J ETNUS 54 j 
ICDDE=3 J ETNU S 5•i4 

lfiiPR.LE.O.Ol.ANO.(PA.LE.O.OJ.A~D.ClT.LE.O.O)) GL TC 250 JE:TNUS ~L.~ ~ 

IFIWP.LE.C.O) ICCDE=l J ETNOS 54( 
If(AP.LE.O.Ol ICCOE=2 J ETNUS ':;47 

250 CALL JtTPEDIMCODE,ICODE,PR,PA,TT,~A,AF,~P,VP,CIAMET,AS,VS,AlPHAt J EH-.uS 548 
*SPL,TIO,ANGLES,SPLP) J ETNO S 54S 

If{ I ICODI:.NE.3J .OR.CioiS.H.O.C)) GC TC soc JETNUS ;~c 

AE=AP+AS JI:TNUS ':;o':>l 
1-U-OE=r.S/IAS*~SJ JETNOS 552 

c JETI~US ~j2 

c JETNUS 554 
\1 E=VP* SQR Tl I 1.+ (AS/ A P) * ( IV Sl H l 'H2) l I {1. t-A S I AP J ) JI:TNCS 5 ':> 'j 

c Jf::TNUS ,~~ 

c JETNuS 557 
WE=HHOE*Af:*l VEl JETNUS ':l:.oB 

c JETNUS 55<; 
CALL JETPED(~CODEtiCCDErPR,PA.,TT,~A,AE,WEtVE,O.O,O.O,VS,ALPHA, JETNUS ':l60 

*SPL,TIC,A~GLES,SPlS) J Ert-.~us 5o 1 
sec CCNTINLE J ETNC S 5(,2 

RETUR"J JETNUS 5{;3 
E(ljD J ETNOS .5o ·'I 
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SLBROUTINE JETPEO(ISNYICPT,PR,PA,TT,v,Aa,WA, 
*vA,OIAMET,A82,V2,AlPHA,SPL,IID,TlHElA,SPLPOS) 

C AUTHOR D. F. MELDRUM 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

MET HOC 

PURPOSE 

INPUTS 

OUTPUTS 

MODIFICAJIONS 

REFERENCES 

JET NOISE IS PREDICTED BY THE LSE OF SEVERAL CURVES 
THESE CURVES ARE I~TERPGLATED CR EXTRAPOLATED AS 
NEEDED INORDER TO PREDICT T~E ~CISE AT 150 FT RADIUS 

TC PREDICT THE JET ~ClSE PRCDUCEO BY 1) PRIMARY JET, 
2) SECONDARY JET. 

I SN 

I OPT 

PR 
PA 
TT 
v 
AS 
WA 
VA 
Ot AMET 

A82 
V2 
ALPHA 
TID 
TTt-'E TA 

CODE 
1 
2 
3 

FCR STRCUHAL CURVE REQUIRED 
FCR FLIGHT SPECTRUM CU~VE 
FCR GRCUNO SPECTRUM CURVE 
FCR AVERAGE OF 1 A~O 3 

CODE 
1 
2 
3 

FCR TYPE OF I~PUT DATA 
AS PR PA TT VELOCY 
~A PR PA TT VElGCY 
AB .A VA VELCCY 

4 SECCNDARY (3J 
NOZZlE PRESSURE RATIO 
STATIC PJCESSURE 

tDIAMET) 
(DIAMETl 
tDIAMET A82 

V A2 WA2J 

TOTAL TE~PERATUA~ Of EXHAUST GAS 
AIRCRAFT ~ELtClTY 
CROSS-SECT10~Al AREA GF THE ~GZZLE EXIT 
~EIGHT FLC~ OF EXHAUST GAS 
VELCCITY Cf JET EXHAUST ABSLLUTE TO NOZZLE 
DIAMETER CF ~OZZLE- IF ZERO OR NEGATIVE 
THE OIA~ETER ~Ill BE CALCULATED FROM THE 
~GZllE AI<EA 
SECC~DAR' AREA lSEE ASJ 
SECC~DAR' ABSCLUTE VElGCITY Cf JET EXHAUST 
ENGI~E ATTITUDE ANGlE TC THE CBSERVER 
DIRECTI~IlY CCRRECTIC~ CURVE 
DIRECTIVIT~ A~GLES 

INPLT VIA LABLEO CC~~ON - GFRE' 

TFREQ 1/3 CCTA\E BAND CE~TER fRE~UENCIES 

SPl SOuND PRESSURE LEVEL SPECTRA FCR JET NOISE 

SPLPCS MATRI~ (24,17)Cf u~SHIELDEO SPECTRA 
EITHER PRIMAR~ CR SECC~OARY JET 

FROM PRCGRAM DESCRIBED IN 06-25490 ~AOE INTO 
SUBROUTINE BY D. F. ~ElORU~ 4/15172 FOR TEE215 
TAKEN FROM TEE215 AND MADE CHA~GES FOR THE 
NASA-AMES CONTRACT 

06-2549C l/10/72 P. SCHORR 
R. J. SAXB~, JET ~GISE PREDICTION PROCEDURE 

FOR THE NASA-A~ES FCOTPRINT CO~TRACT NAS2-69o9, 
UN-NUMBERED CCCRCI~ATIO~ SHEET, CATED 
17 JAt•WARY 1<173. 
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JHPEO 
JETPED 
J ElPED 
JHPI:D 
JETPED 
J ETPfO 
JE:TPED 
JETPI:D 
J ETPt:D 
J E::TPf-0 
J I::TPI:O 
JETPED 
JETPED 
JETPl:D 
J ETPED 
J ETPED 
JETPEO 
JE.TPED 
J ETPED 
J ETPI:D 
JETPEO 
JETPI:O 
JETPEO 
J ETPt:D 
JtTPED 
J ETP£0 
JETPED 
JHPE:D 
JETPI:C 
JtTPEO 
J ETPED 
JETPED 
JETPEI..i 
JETPED 
JETPI:D 
JETPE:O 
JETPED 
J ETPEO 
JETPtU 
J ETPED 
JHPtO 
JETPEC 
JETPEO 
Jf:TPED 
J ETPED 
JHPl:D 
JETPED 
JETPEO 
JETP.ED 
JtfPED 
JETPED 
JETPi:D 
J ETPi: 0 
JETPEO 
JETPI:D 
JETPEC 
JE:TPE:D 

2 
3 
4 
5 
L 
7 
b 
q 

10 
11 
12 
13 
14 
15 
l.& 
17 
18 
l<; 
20 
d 
22 
23 
24 
25 
2.0 
27 
28 
29 
30 
Jl 
32 
33 
34 
35 
3.6 
31 
38 
3<1 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 



C FUNCTION SUBPRGM ALOGlO TBlll 
cos 

TBLU2 
PWRSUM 

TBLU3 SQRT 
C SIN 
c 
c 

c 

c 
c 
c 

CGMMON /GFREQ/ TFREQ(24J 

DIMENSION TIDt8,19,24J,SPll24,17),TTHEfA(l7) 
DIMENSION TRV(8),DEFREQC24J,AlHETAl191 
DIMENSION TTEMPC2CJ,TGMMA(20) 
DIMENSION TVR(12),J08(12) 
DIMENSION TVRNC9J,TDBN(9) 
DIMENSION TCBll3ltTSNIL3J,lS~l(13) 
DIMENSION TC82(13J,TSN2tl3J,TS~21(131 
DIMENSION TCB3(ll),fSN3Cll),TS~31CllJ 
DIMENSION AREAX(6),SNX(36),S~LX(36),TVNREI36t61 
DIMENSION SPLPOSI24tl1l 

C AREA RATIO C~RVES 
c 

c 
c 

c 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

OATA 
DATA 

DATA 

AREAX/0.,1.,3.,6.,10.,15.1 
SNX/.021,.026,.033,.042,.053,.067,.083,.104,.133t•l67, 

.208,.263,.333,.417 •• 525,.667,.833,1.042,1.33tl.67, 
2.08,2.63,3.33,4.17,5.25,6.67,8.33,10.4,13.3,16.7, 
20.8,26.3,33.3,41.7,52.5~66.7/ 

T\/NRE/36*0•, 
3.5,4.5,3.9,3.35,2.75,2.2,1.67,1.2,.7,.45,.5, 

.63,.85tletle2tle4t1e6tle75tle95,2.15t2e36t2e57t 
2.77,3.C5,3.18,3.38,3.58,3.77,3.98,4.17,4.37,4.57, 
4.76,4.93,2*5.0, 
e25tle3t2etle9t1e26te9te75te77te94tle05tle2t 
l.37,1.51,1.74tl.94,2.13,2.3,2.5,2.7,2.95,3.16,3.38, 
3.61,3.SC,4.C5,4.26,4.48,4.7,4.9,7*5•t 
5*0•t•2te47,.75t1eC3tle38tle69t 
2.03,2.38,2.74,3.08,3.41,3.58,4.1,4.36,4.63,4.85,5., 
l4*5.,6*C.C,.4,.78,1.24rl•65,2.07,2.43, 
2.81,3.16,3.46,3.78,4.G3,4.26,4.48,4.53,4.78,4.85, 
4.90,4.~4,4.98,11*5.0, 

4*0.0,.36,.75,1.13,1.6,2.17t2.64,3.llr3.59,4.,4.31, 
4.56,4.77,4.89,19*5.C/ 

DATA TRV/5C0.,75C.,lOOO.,l250.,1500.,1750.,2000.,3000./ 

C GAMMA vS TOTAL TE~PERAILRE 
c 

DATA TTEMP/2.,2.602,2.778,2.9C3,3.,3.079,3.146,3.204,3.255,3.301, 
* 3.342,3.38t,3.415,3.447,3.447,3.505,3.531,3.556,3.580,3.602/ 

DATA TGMMA/l.4,1.~,1.3S2,1.3S7,1.369,l.357,1.344,1.333,1.324tl•316 

* tl.310,1.3C4,1.3rl.296tl•293rl•290,l.287rl.285,1.283,1.281/ 
c 
C OASPL vS JET RELATIVE VElOCIT~ 
c 

OATA TvR/2.699,2.949,3.301,3.347,3.362,3.398, 
* 3.431.3.462,3.491,3.544,3.602,3.699/ 

DATA TDB/ 64.1, 97.3,146.1,152.5,154.2,158.3tl6l.Ot 
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J ETPl::D 
J ETPEO 
JETPEC 
JETPED 
JETPl::O 
J ETPEO 
JETPI::O 
J ETPEO 
J ETPED 
JETPED 
JETPEO 
JETPtD 
JETPED 
J E:TPED 
J ETPED 
J ETPtD 
JETPl::D 
JtlPED 
JETPED 
JETPI::O 
J ETPEO 
J ETPEC 
JETPED 
JETPED 
J ETPEO 
J E:TPt:D 
JETPED 
J ETPtO 
JHPEO 
JHPEO 
J ETPE:O 
J ETPH 
J ETPED 
J ETPEC 
JHPEO 
JETPti.l 
JETPED 
JETPH 
JETPEO 
JETPEO 
JUPEO 
JE:TPED 
J ETPED 
J ETPEO 
JETPEO 
JETPED 
J ETPED 
JETPtC 
JETPEO 
JETPEC 
JETPEO 
J ETPED 
J ETPI::O 
JETPEO 
JHP.t:O 
J ETPEO 
JETPI::O 

5<1 
60 
61 
62 
63 
t4 
c5 
66 
67 
68 
69 
70 
71 
7'c. 
73 
74 
75 
76 
77 
lf; 
79 
8G 
81 
82 
83 
84 
85 
86 
87 
88 
sc; 
90 
91 
92 
93 
<i4 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 
lCB 
109 
110 
lll 
112 
113 
114 
115 



c 
C DENSITY CORRECTION EXPONENT 
c 

DATA TVRN/500.,1500.,1600.,1700.,1800.,1900.,2000.,2100., 
* 2200.1 

DATA TDBN/-0.40,!.4,1.59,1.77,1.88,1.95,1.99,2.00,2.0/ 
c 
C STROUHAL SPECTRUM GRCLND FLIGHT MIXED 
c 

c 
c 

c 

c 
c 

c 
c 

DATA TCB/-33.5,-16.7,-12.5,-~.a,-a.,-5.5,-4.8,-4.8,-5., 

1 -s.e,-s.7,-1s.s,-45.3/ 
DATA TSN/ .ot,.04,.06,.C8,.1,.15,.2,.25,.3,.4,.7,2.,100./ 
DATA TCB2/ -34. 1-19.,-11.8,-~~5,-6.7,-5.8,-5.,-7.3,-10.9, 

1 -14.5,-20.6,-26.6,-45.2/ 
DATA TSNll .Ol,.025,.04,.05,.CS,.l,.2,.5,1.,2.,5.,10.,100./ 
DATA TC83/ -38.,-14.5,-10.8,-7.7,-5.6,-5.2,-5.8,-7.3, 

1 -10.7,-15.3,-3~.5/ 
DATA TSN3/ .01,.07,.1,.15,.25,.4,.b,1.,2.,4.,100./ 
DATA ISwTCH/0/ 

IFCIShTCh.NE.O) GO TO 33 
IS~TCH=1 

DC 34 I=l,3b 
Sr-.LXl lJ=ALOGlO(S"'X(I)) 
lf(J.GT.24) GO TO 34 
DEFREQll)=ALCGlOITFREQl1)*2.C/1000.) 
IF(J.GJ.lq) GO TO 34 
Al~ETA(l)=fi-1J*1C 

lffi.GT.13) GO TO 34 
TSN11IJ=AlOG10lTSNII)) 
TSN21fi)=AlOG10CTSN2fl)J 
IFII.GT.llJ GO TO 34 
TSN311IJ=AlOG10(TSN3(1)J 

34 CCNTINUE 

33 IFCIOPT.EQ.3) GO TO 27 

GMMA=TBLL1lAlOG1CITl),TTEMP,JG~~6,1,20J 

GAMEX=IGMMA-1.)/GMMA 
GAMX=(1.-GMMAJ/GMMA 
HHO=IPA/(53.35*TTJ1*PR**GAME~ 
VJET=SQRT((64.4/GAMEX)*53.35*ll*l1.-PR**GAMXJJ 
VR=SQRTI~JET*VJET-2.0*VJEl*V*COSf~lPHAJ+V*V) 
VR1=Al0Gl0(VR) 
If (ICPT .EQ. 2) GO TO 25 
XMACH=SQRTI{2./(GMMA-l.JI*C(PR**GAMEXJ-1.JJ 

3 IF (XMACH .LE. l.t GC TO 20 
AREA=(A8*PR**(l./GMMAl*(2./IG~~A+l.tJ**I1./IGMMA-l.J1)/ 

1 SQRl(((GMMA+1.J/(GMMA-l.))*(1.-F~**GAMXJ) 

GC TO 35 
20 AREA=AB 

GC TO 35 
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JHPEO 116 
JHPED 117 
JETPEO 118 
J ETPE:O 119 
JETPEC 12C 
JETPEC t 21 
JETPEC lL.Z 
JETPt:O 123 
Jt:TPED 124 
J HPf:D 1.25 
JETPcO 126 
JE:TPED U1 
JHPE:O 128 
JETPED 129 
JETPf:C 130 
JETPC:C 131 
JETPE:O 132 
J I:TPt:D 133 
JETPt:O 134 
JfTPEO 135 
J ETHC 136 
J ETPEC 137 
JHPED 138 
JHPED 139 
JETPt:D l4C 
J ETPEO 141 
J tTPEO 142 
JHI'EU 143 
JETPE:D 144 
J ETPE:D 145 
JHPH 146 
J ETPEO 14 7 
JETPEO 148 
JEJPEO 149 
JHPE:O 150 
J t:TPEO 151 
J ETPEO 152 
JHPEO 15.3 
J ETPED 154 
JETPI:C 15~ 

JETPI::O 1:>6 
J ETPED 157 
JETPt:O 158 
JETPEO 159 
J ETPEO 160 
JETPEO 161 
J E:TPED 162 
JETPEO 163 
JETPEO 164 
J ETPEO 165 
J ETPE:O 166 
JE:TPEO 167 
JETPEO 168 
JHPED 16S 
JETPt:D 17C 
J ETPED 171 
JHPt:O 172 



c 
c 

c 

25 AREA:.AJ(R~O*VJETJ 

GG TO 35 

21 VR=SQRTIVA*VA-2.C*VA*V*CCSCALPHAJ+V*V) 
29 AREA =AS 

RrO=~Ail AS*VA) 

C DETERMINE OASPL ::: DB + B 
c 

c 
c 

c 
c 

c 

35 VR1:ALOGlOlVR) 
OB=TBLUltvR1,TVR,TDBtlrl2) 
AN=TBLL1lvR,TVRN.TOBN,l,~) 
B=1D.*(ALOG1ClAREA)+AN*AlOG1CIRHC)) 
OE:SQRT(AREA)*l•l3 
IFCDIAMET.GT.O.C) OE=DIAMET 
DO 800 101=1,11 
DO 800 108=1,24 

43 FREQ=lfREQllOB) 
TrETA:TTHETA{IOT) 
SN=FRHl*CE/VR 
Sl\l:::ALOGlCISNJ 
FREQDE=ALOG1ClFREQ*DE/1000.) 

CEL TA=O. 
IFIIOPT.NE.Ji GO TO 44 
1F(A82.LE.O.) GO TO 44 
lf{V2.LE.C.J GO TO 44 
ABSRAT=ABStiVA-V2)/VA) 
IFIABSRAT.LT.O.l) REJUR" 
AREARO=A82/AREA 
Sf\.X( ll = FREQ * DE I VA 
SNXl = ALOGIOISNX(1)1 
IF ((AREARO .LT. 1.) .AhD. {S~~ll) .LT. 0.0671) AREARO = 1. 
AN=TBlu2lSNXl,AREARO.SNLX,AREAX,TV~RE,1,1,36,6t36,6) 

OtLTA=AN*10.*ALCG1CIABSRAT) 

44 CCNTINlJE 

IF C ISN .EQ. lJ GO TO 47 
IF IISN .EQ. 3J GC TC 45 
IFIISN.NE.2J GO TC 47 
CB:::TBLL1lSNl,TSNl,TCB,lrl3) 
GC TO 156 

45 CB=TBLUliSN1 1 fSN2l,tCB2tltl3) 
GO TO 156 

47 Ce=TBLU11SNl,TSN31,TCB3,1,11) 
156 If CVR-3000.) 49,49,28 

28 VR=30CC. 
GO TO 49 

38 IF CVR-500.) 39,39,49 
39 VR=50C. 

CONTINUE 
49 XIC=TBLU31VR.THETA,FREQDE.TR~,Al~ETA,CEFREQ,TID,l,l.lr 

* 8,19,24,8rlS,24) 
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JETPED 
J ETPED 
JETPC:D 
J ETPtD 
JHPtD 
JETPtC 
J ETPED 
JETPtO 
J ETPED 
JETPEO 
J~TPED 
JETPtD 
JETPtC 
JETPED 
JET PEU 
JETPEC 
JETPtU 
J UPt:D 
J ETPED 
JETPt:C 
JETPED 
JETPtD 
J ETPED 
J ETPt:D 
J ETPE:O 
J ETPE:C 
JETPED 
JETPEO 
J ETP EC 
JE:TPEC 
JtTPtC 
JETPt:C 
J ETPt:O 
JETHO 
JE:TPE:C 
JETPEC 
JETPEO 
JETPE:D 
JtTPEO 
Jf:TPEO 
JETPtO 
J ETPEC 
JETPEU 
J ETPE:D 
JETPED 
JETPE:U 
JETPtD 
JETPEO 
JETPEO 
J ETPED 
JETPtD 
J f:T PE 0 
JETPED 
JETPEO 
JHPtD 
JEJPEO 
J ElPE:O 

173 
174 
175 
176 
177 
178 
179 
lBG 
181 
182 
183 
184 
18~ 

186 
187 
188 
189 
190 
191 
192 
193 
1 <.l4 
19~ 

19t 
197 
198 
199 
200 
201 
202 
203 
204 
205 
20tl 
207 
208 
209 
210 
211 
212 
213 
214 
215 
21b 
217 
.218 
219 
.220 
221 
222 
223 
224 
225 
226 
227 
228 
229 



80C2 SPLPEU=D6+8+CB+XIO+DELTA-4.8 JETHO no 
c JElPt:D 231 

SPLPOS(IOB,IOT)=SPlPEO JETPED 232 
SPLI I08, IOTJ=J_>wRSUM(SPLI IGB,ICT) ,SPlPEDl J ETPI::O 233 

ace CCt-. T INLE J ETPEO 234 
fl ETURN J CTPED 235 

c JETPtD 236 
c JUP£0 237 

E"-0 JETPED 236 
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c 
t 
c 
c 
c 
c 
c 
c 
c 
c 
l 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
( 

( 

c 

c 

c 
c 

c 
c 
c 
c 

c 

c 
(. 

c 
c 

c 
c 
c 

c 
c 
( 

c 

* 
SLB~GLTINE JNSAIAP~rAPZyALTH,ECF,Cl,CElTA,DIA~Tl,VPrVS, 

SLDIST,M,NCF,SPLP,SPLS,SPLT,IT)PE,CSPL,IU~ITJ 

PLRP~SE TO PREDICT THE JET ~CISE SHIELOI~G ATTt~UATIGh FO~ 
A~ ~NGI~t-CVER-~I~G ~l~FIG~RATIC~ 

If\ PuT 

II\PL1 

THt ATTE~LATIC~S A~E TC EE SUBT~ACTEC FRC~ 

P.<.tOlCT£:0 UNS~'ll:llJEC JET ~LISt SPECTRA AT 11\jCEXEO 
CCNDITlLNS 

APY 

ML 
5LDIST 
Al.TK 
tlCF 
cz 

SPLP 
SPL S 
I TYPE 

ARKAY CF A/C CLC~CINATt l~ CIRECTilf\ Cf 
FLIGHT PATH Pf;CJFCTICI\ C~ HE Gr<CUr'\CIFTl 
ARRAY Lt AIL VE~TICAL CLCKCI~ATE AUCVE T~t GkUUNL 
SIOELINE PGSITIC~ (f C8SERVEH 
CHSERVER HLIGHT ABCVE THE GPCUND 
GECMETklC MtAI\ F~E,Uti\CIESI~l) 
AMB!EI\1 SPEEC CF SCU~D(FPSJ AT A/C ALTITUDE 

JET NCISE L~ShiELCED SPELTP~~ 
FU~ PRltjAR~ JE.TITLI<t3lJU,ITYFE=ul AI\C 
f C R 8 L l K F L 0 \<! ,; ET T li R t3 L F A ~ C U 1\ MJ L A K 1\ U L L E , 
IIlYPE=Il 

PRl~,IAK~ JET 
f[LIA EI\Gll\f 11\LLII\ATIC~ AI\GLt(~ACl 

ClAMTl OIA~tTLR CF 1\(lllE IFTI 
GSll DIMEI\SlCI\LESS S~IELO LE~GTH FA~ALLEL TC 

EX~ALST AXIS FRC~ 1\CZZLE EXIT PLANE 
VP VELGCIIY Cf Jtl f)hALST Rt:LATIVt TC 1\CZZl.t:CfPSl 
S!::CLNDAKY Jl:: T 
CIAMT2 UtA~ETER CF 1\CZZLE(FTJ 
~SL2 OIMENSICI\LESS SHIELD LENGTH PARALLEL TL 

tX~ALST AXIS FRC~ 1\GZZLE tXIT PLAI\E 
VS VELOCITY Cf JEl £)HALST RELATIV~ TC ~ClLLEIFPSJ 

C I I" E: ~ S I C 'J A f> ~ I 10 , l 7 l , A P l ( 1 C , l 7 l , t C F ( 2 4 ) , S L C I S T I 10 l t D S P l I 2 4 , 1 7 l , 
* SI-'LPI24,l7l ,:SPLSI24.17l ,<;PUI24,17) 

CC~~~f\/J\SHLU/DIA~12,JSLl,OSli 

PRIMARY JET CASEITLRdlJtll 

CCI\STANT TfkM ~F REFERE~CE CCPPELATIC~ IER~ 

CCNST =~SLl*o.ut-7*CL*L£/132.l74~~Fl+CSLl*270~.•~1AMTl*ClAMll* 

*32.174/ICZ*LL•VPI 
SNCE::Sli\(QEL "TAl 
1.: S t: t = Cli S (0 t: L T A l 

CALlLLATE JET NOISE SHIELOI~G AllE~LATlC~(F~t~A~Y JETJ 

STLRE S~IELDEU JET ~CISE Si-'ECT~L~ T~AT IS 
LNSHllLDED PRIMARY JET ~CISE SPECTPL~ MI~LS 
l~E JET NGISE S~IELDl~G!~RI~DF)ltTTE~LATICI\ 
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JI\SA 
JNSA 
JNSA 
JII.SA 
JN!:>i\ 
JNSA 
JI\SA 
JNSA 
JNSA 
Ji'-lSA 
Jt\:SA 
Jt\SA 
J!\SA 
JNSA 
~' ~S>I 
Jii..SA 
J,\:,A 
J ~J SA 
J~SA 

JNSA 
J0,SI\ 
Ji\ S.'\ 

J f~ s t, 
J ~. s i\ 
Jr., sA 
J~SA 

JNSA 
JNSA 
.;I\ SA 
JI\:SA 
JNSA 
JNSA 
JNSA 
JNSA 
JNSA 
JNSA 
JI\SA 
JNSA 
JI\SA 
J r>:SA 
JNSA 
JNSA 
JNSA 
JNSA 
JI\SA 
JNSA 
JI'>SA 
JNSA 
JNSA 
JNSA 
JNSA 
JNSA 
Jf'.<SA 
JI\SA 
JNSA 
JNSA 

2 

lC 
11 
1..: 
13 

JC) 



c 

c 

DO 30C J;ltl7 
DC 3CC f:l,NCF 
SPLP{ I,JJ= SPLPli,JJ-DSPlli,Jt 

~OC CONTINUE 

C C~ECK FOR PRIMARY AND SECCNDARV(ll~6CFA~S 

C ~ITH CCA~N~LAR NOZZtE~I 

c 

c 

IFIJTYPE.EQ.£JGO TO 2CC 
Ll6 ~ETIJKN 

2CC CCNTINliE 

C SECLNOARY JET CASE(TLRBOFANI 
C CONSTANT TERM OF CORRELATICN TER~ 
c 

CIAMTS=DIAMT2 
If( IlJNIT.EQ.O)DlAMTS=DIAt-'l2*3•2eC833 
CCNST=DSL2*6.0E-7*Cl*CZ/13~.174*\Sl+OSL2*2700.*DlAMTS*DIAMTS* 

*32.174/fCZ*CZ*vSl 
c 
C CALCULATE JET NOISE SHIELDING All~~LA11C~ SfCC~DARY JET 
c 

CALL JNSASPIAPY,APZ,ALTR,BCF,~LCISJ,~,~Cf,CC~ST,~NCE,CSCE,CSPLJ 
c 
C FROM THE LNSHIELDEC SPECTRLM SL~~fO (~A~ E~tRGY 6ASlSlSPLTJ 
C IS SUeSTRACTEU T~E SHIELDED SPECTRLMSCP~I~ARY ANC SECC~OARY) 
C GIVING T~[ JET S~IELOING ATTE)LAll(~ 
c 

DO 4CO J=l,l7 
CC 4CC l=l,NCF 
SPLS( l ,J l =SPLS( I ,JJ-USPL (I ,J) 
USPLI I,Jl=SPLTII,Jl-lC.*AlCGlCllC.**I•l*SPLP(i,JJ)+ 

*10.**( .L*SPLS( I.JJ IJ 
40C CCI\TlNUE 

cc t a 66 
ff\D 
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J~SA 5<; 
JI'\SA 1..0 
JNSA 61 
JNSA 62 
JNSA 63 
JNSA 64 
J"JSA uS 
JNSA 1;;(: 

JNSA 67 
JNSA 00 
JNSA 69 
J~';SA 1C 
JI\ISA 11 
JNSA 72 
JNSA 1] 

JNSA 74 
JNSA 75 
JNSA 7t. 
Jr,~A 71 
Jl\.SA 78 
JI\SA 7~ 

JNSA ac 
JNSA 81 
JNSA 8.<' 
JI\SA 83 
JI\ISA €4 
JI\SA i:JS 
JI'IISA 86 
Ji~j~A 87 
JNSA 88 
Jt--:SA 8<1 
JI\ISA 9C 
Jf\SA <;1 

JNSA <J2 
Jl\iSA 93 
Jt'I.SA 94 
JNSA 9~ 



~ 

c 
c 
c 
c 
c 
c 
c 
(. 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 

c 
c 
c 
r: 

c 

SLdROLTINE JNSASP(APY.APZ.ALTR,ECF,SLCIST,~,~CF,CC~ST, 
SNDE,CSOt:,CSPl) 

PURPOSE TO CALCulATE THE JET ~CISE SHlELCING ATTENUATION 
fOR AN EOn CCNflG~RATIC~ FCR BuT~ TURBOJETS AND 
TuR~UFANS LSING CC-A~~LLAP ~ClZlES 

INPUT 

OLTPuT 

APY 

APZ 
ALJR 
tlCf 
StD l S T 
M 
NCf 
CONST 
SNDE 
CSDE 

DSPL 

ARRAY Cf A/C CCCPCI~ATE I~ DIRECTIG~ CF 
FLIGHT PATHPRCJECTIO~ GN T~E GRGUND(fT) 
ARRAY Cf A/C vERTICAl CCCRCl~ATi A8CVE GRUUNC 
O~SERvER HEIG~T ABCvE THE GRCU~O 
GECMETRlC MEA~ F~E,UE~CIES A~RAY 
SIDELINE PCSITI(~ CF CBSERVER 
NO. OF SIOELI~E CBSERVER PCSITICNS 
NC. CF GEOMETRIC ~EAN FRE,UE~ClES 

CCNSTANI PART CF REfERENCE CCRHELATICN TERM 
SINE CF THE E~GI~E I~CLI~ATIC~ ANGLE 
COSINE lf t~GI~E 1~Cli~ATIC~ ~~GLE 

ARRAY Cf JET ~CISE SHIELCIN' ATTENu~TICN 

C IME N S 1 ON AP 't l l 0 tl 7) , A P Z l l G, l 7) , EC F I 2 4) , C S P l l 24, 17) , S L C l S T I l G l 

fOR EACH FREQUENCY A Fu~CTIC~ CF E~CH REfERE~CE CCRRELATIC~ 

fERM ITERATE ~OR EAC~ A/C PCSIJIC~ ~ELATIVE TC THE CdSEHVER 

CO 2CC l=l,NCf 
ZCEO=CONST~BCFIIt 

[lfRAlE FO~ EACH A/C PCSITIC~ ~ELAllvE TL JHE C~StRVER 

TbAT IS FOR EACH Cf 17 OIRECTIC~ A~GLES 

;_;L \\;C J=ltl7 
lEN=AI'ZIM,Jl-ALTH 
AkGl~S0RT(APYIM,Jl*APY(~,Jl+lE~*ZE~) 

AkG~=-APYIM,Jl*CSOE-ZE~*S~DE 

C CIRECTICN ANGLL CALCLLATIC~ 

c 

c 

TrETA=i.~7C7Sb327 

IftArGI.GT.O.OllHETA=ACCSlAHG~/ARGll 

il t i "~= ~) r.~R l ( S L D I :> T ( M l * S l 0 l S T I ~ l +A P 't ( ~ , J ) *A P 't ( ~ , J l + l E M• L t N J 
ETA=ASlNlSLUIST(~I/DE~) 

C :j I RF r. T I v ! T Y t Ff E C. l 
c 

c 

lH::=C.C 
CRK=3.t41592t-THETA 
Jf(AHSIGRK).GT.l.CE-31lEE=ZOEC*C(SlET~l/(l.+.033*(THETA/GRKl**41 

C JtT NCISL SHltL~l~G AlTE~CAill~ 

c 
100 OSFLtirn= lC.*ALCGIC(l.+ZEE) 
200 CCI\lf INUE: 

~<ETUP.N 

EI\C 

168 

JI'ISA~P 
., 
" 

JNSASP 
JNSASP '1 

JNSASP ':) 

JI\JSASP i.; 

Jf\JSASP 7 
JNSASP 11 

JNSASP •(: 

JNSASP i() 
JNSASP tl 
Jf';SASP 1,' 
J~-<SASP l.3 
Ji\4SASP 14 
J,\SASP l:; 
JNSASP I_( 

JNSASP l7 
JNSASP l8 
JN~ASP .!.S 
JNSASP 2.ll 
JNSASP (>I 

Jl'iSASP n 
JN SASP 2 ~i 
JNSASP 24 
Jf\JSASP '"lh 

<. ~ 

Jf'\SA::.P !.6 
JN::.ASP 2l 
JNSASP 2f. 
JNSASP 29 
Jf\/SASP 30 
JNSASP jl 
JNS/ISP 32 
JNSASP _j3 
JNSASP 34 
JJ'I:SASP 35 
Ji\l::.ASP jot; 

JNSASP 37 
JNSASP 38 
JNSA::.P jt; 

JNSASP 40 
JI'.SASP <'d 
JI\SASP '+2 
JNSASP 43 
Jt\SASP 4 '" 
JI\JSASP 4? 
J\SASI) 4t 
Jf\SASP 47 
JNSASP 48 
JN::.ASP 49 
JNSASP :5C 
JNSASP 51 
J~SASP 52 
JI\:SA)P 53 
JNSASP 54 
JNSASP ~5 
JNSASP ?6 
JNSASP 57 



SLBRCUTI~E LGMTRY(NhrRADII.TLE~G.ECH,JLC~H) 
c 
C AUTHOR 
c 

G. A. wEST 

C PLRPOSE 
c 

TO CALCLLATE THE EffECli~E CLCT ~EIGHT A~O T~E 
RATIO OF TREATED ARE~ TC CRCSS StCTIONAL AREA 
FOR A OLCT ll~I~G c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
(. 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

c 

OESCRIPTILN Of VARJAHlcS 

VARIAULES IN COMMCN - SEE ~AI~ PRCGPA~ 

VARIAeL~S IN CALLING SE,LENCE 

INPUT 

Nlll 
RAC II 
TLENG 

GUTPLT 

- ~UMBER Cf ~AllS I~ ll~l~G 
- RADII CF wALlS 1~ ti~I~G 

TREATMENT LE~GT~ CF wALLS ~~ li~I~G 

- ~FFECTIVE OLCJ ~EIGHT rot-. 
TLOVH -RATIO CF TREATME~l lE~GTH TC EFFECTI~E CUCT ~EIGHT 

LCCAl vAR IABlfS 

A FlOw - CROSS SEC Tl Qt. A l FLU AREA 
I - GE~ERAt DC LCCP I~CEX 

lASH. - INDEX Cf 1 t>i 1\E P fJ C S T ~ALL Tt-AT IS TREATED UN BOTH 
SIDES 

pI - MATHEMATICAL Cl~STA~T 
SUM - SLMMATI C~ CF TPfHHhT LEMiTH (f ALL wAllS 
TAREA - TOTAL TREATED AREA 
Tl - AVERAGE TREATfo'HT lENGTH 
'TLMAX - ~AX I MUM lREAHHl lE~GTH Cf ,. ~All 

TLM IN - MINLMI.J~ TREATfo/EI\1 L HG Tli (F A ~All 

OlMf~~SION RADII I L) rTLENG(U 

CATA PI/3.141592f5/ 

C CALCULATE T~E CRC5S SECTiu~AL 
C AREA 

AFLO~ =PI* kAOIIll) * RADIICU 
IF (N~ .GT. l) AFLO~ =·A~LC~- PI • RADII(I\W) * ~ADII(~~~ 

C CALCULATE ThE TREATEC AREA 

c 
c 
c 

c 

T AREA = C .C 
CC lC l=l,Nk 
TAREA = lAREA + 2.C *PI • RADIICI) • TLENGll) 

lC CCNTINLE 

If CNk .LE. 21 GC TG 25 

THE wAllS A~E TREATEC GN BOTH 
SIDES EXCEPT FOR TliE GUTTER 
A~D ~~~ER~CST WALLS. 

ADD AREAS CF CTHER SIDES Lf TliE 
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LGMTti.Y 2 
lGMTKY 3 
LGMTRV 4 
lGMTRY 5 
l GM TRY L 
LGMTRY 7 
lGHTRY c; 
LGMTRY s 
LGMTK.V lC 
LGMTKY ll 
l GMlR Y 12 
L l;Mr~ Y 13 
!. GMTR Y 14 
L C.M Tl<. Y '" l,,.J 

t GMTRY lt 
l GM Tl, Y 17 
LGMhi Y ld 
LGMTKY 19 
LGMfkY 2G 
L GMTK. Y 21 
L(,MTF Y 22 
LGMTxY 23 
LGMTkY z.;, 
LGMTt< Y 2~ 
l GMTR Y 26 
LGIHKY 27 
LGMfl{Y a 
L CMH'. t -c. t:.-

L GM TRY 3C 
LGMTRY H 
l GMTt< Y 32 
LGMTi<.Y 33 
LGMT"Y 34 
l GMTk Y ":1" -'" 
l(,~1TK y 3t 
LGMTRY 37 
L GMTR Y 36 
LGM Tk Y 3<; 
LGMTKY 4C 
LG~TKY 41 
L tMTK Y 42 
l GMTl-<. Y 4.3 
L GMTK Y 44 
LGMTRY 4~ 

lG~lK Y ,, t: 
LG1'4TKY 47 
LGMTRY 4f' 
L C..P.1TR Y 4S 
LGMTI-\Y sc 
L GM Tk Y :..1 
lG~TkV ~2 

LGMTKY 5.3 
l CM fRY !:4 
LGMTR Y j:. 
LGMTkY 5tJ 
LGMTKY 57 
l GMTR V 58 



c 

c 
c 
c 

c 
c 

c 
c 
c 
c 
c 
c 

c 

L 

c 

LASH1 = NW - l 
DC 20 1=2,LASh 
TAREA = TAREA + 2.0 * PI * RADIItll • TlE~G(I) 

20 CLNl INUE 

25 TLOVH : C.325 • TAREA I AFLC• 

TU~AX=TLENGlll 

[fO(NI-. .EQ. U GO TO 4C 
TLMIN = TLMAX 
SLJM = C.C 
CC 30 l=l,NI-I 

CALCulATE RATIC Cf TREATEC AREA 
TC CRCSS SECTIC~AL fLOW AREA 
(l/H I 

CALCulATE THE APPARE~T TREATME~T 

lEf\GH- ILl 

lftTU:NG!I) .GT. TLMA.XJ llMU = HENGIIJ 
IF !TLENGllJ .LT. TLMII\l TLIHI\ = lli::I\G(ll 
~LM = SLM + TlENGlll 

3C CCNTINL.E 

if lTLMAX/flMIN .GE. 1.5) GO TC 4C 
TL = SLM I FlOAltN~l 

Gl~ TO 50 

50 FCb - TL/(TLCVH/C.65l 

IHTURf\J 
El\iC 

IF THE RATIC CF THE LONGEST ~ALL 
JC THE SHCRTtST ~All IS GREATE~ 
THA~ 1.5 T~t APPAREI\T TREATMENJ 
LEI\GT~ lS ECUAL TL THE LOI\GEST 
~All. CHERwlSE: IT IS EQUAL TO 

. T~E A~ERAGE LE~GT~ 

CALCULATE EFFECTIVE CUCT HEIGHT 
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LG~TKY 
LGMTk Y 
LGMTkY 
LGMT!{Y 
LGMTR Y 
LGMTkY 
LCIHkY 
l GI"Tr', Y 
l GM TK Y 
L GMTk Y 
LGMTkY 
tGMTKY 
L G"'TK Y 
l GI-1TK Y 
LGf,11td 

l Gfv'Tt<Y 
l GM 1 K Y 
LGMTk Y 
LGMTRY 
LGMTHY 
L(.;f-lh.Y 
l GMTK Y 
LGMTKY 
LGMHI. Y 
LGMTRY 
.L Gfv'TR Y 
LGMTkY 
l GM Tk Y 
LGMTkY 
LGMTI-\Y 
LGMTKY 
LGMTKY 
l GMTK Y 
LOH.k Y 
l GMT!< Y 
LGMTkY 

(.4 

-1 ~ 

lo 
17 
7tJ 
79 
tl(; 

81 
e2 
fj 
CJ4 
8'J 
&t. 
t7 
8f 
b (! 

sc 
<; l 
S2 
93 
<;4 



SLBROLTINE LIFTFN 
C AUTHOR 0. F. MELDRUM 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

PURPOSE 

METHOD 

INPUTS 

TO PREOIC~ liFT F~~ ~CISE FCR THE PHASE e 
NASA-AMES FCOTPRI~T CC~TRACT ~ASA-6969. 

AS DESCRIBED I~ ~EFERE~CE lJ. 

VIA tABLED CC~~C~ LFTFA~ 

NB 

FPR 
DIAM 
RSS 
AREA 
RNl 
RTS 

CKTFPR 

ANGLFT 

~UMBER CF FA~ BlADES FGR EACh STAGE 
wHERE 1 £ I t ~U~STG 

FAN PRESSLRE RAJIC 
FA~ I~LET CIA~ETER CI~LET ONlY) 
~INI~U~ RCTCR/STATCR SPACING 
FAN OISC~ARGE AREA (AFT C~LY) 

ROTGP SP EEC 
RElATivE TIP MACH NU~fER GF THE 
FIRST STAGE kiTHCUT I~LEr GUIDE 
~ANES CIGVJ. If lESS THAN 1 
IGV hill fE ASSU~EO fCR THE FIRST 
STAGE CI~LET FAN C~LYJ. 
FAN PRESSURE RATIC FCR THE 
RELATIVE TIP MACH NU~BER OF 
1.025 (l~tET FAN C~LYJ 

ENGINE I~C~I~ATIC~ A~GlE 

fT 
PERCENT 
FT*FT 
RPM 

VIA LABLEO CC~~C~ ShiTCB 

NUMEt-.G NUMBER Cf ~CISE SCURCES Cf THE SAME 
NCISE THE. 

VIA LABLEO CO~~C~ GCC~CN 

NCF 

RETA(24) 

l/3 CCTA~E Of FULL CCTAVE SwiTCH 
CR NL~BEP Cf FRE~UENCY BANOS {8 OR 241 
DIRECTI~IT~ A~GLES 

VIA lABlEO CC~~C~ GFPA~ 

A MACH 
NOBS 

~ACH ~L~8EP CF ThE AIHCRAFf 
~LMBER CF C8SERVER PCSITlL~S 

VIA tABLED CC~~(~ ~l~SFl 

SSPl CLRRE~T TCTAl PRECICTED ~OISE FOR NCf 
(8 OR 24) FREQUE~CIES, AT ~CBS OBSERVER 
POSITIC~S FOR 17 CIRECTIVITY ANGLES. 

VIA LABLEO CC~~C~ ~~GlE (SET UF BY SUBROUTINE ANGLES 

PSI 

PSIO 

BETA 

17 OIRECTI~ITY A~GltS FOR EACh Of 
NOBS CBSEP~ER PCSITIC~S. 
17 OIRECTI~ITY A~GlE PROJeCTIONS FOR 
EACH CF ~CES CBSERVE~ PCSITIC~S 
ElE~ATIC~ ANGLE PROJECTICN FOR EACH 
CF NC8S CBSERVER POSITIONS. 
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l IFTFN 2 
L IFTFN 3 
L IFTFN 4 
LIFTFN , 
LIHFN 6 
L If TFN 7 
LIFTfN 6 
LIFTFN 9 
llFTFN l.C 
llfTFN ll 
LJFTFN 12 
LifTFN 13 
l IFTFN 14 
L lflfr-. ~~ 

L lfTFN U.J 
l IFTFN 17 
l IFTfl\i te 
L IFTfN lS 
L IFTFN 20 
L IFTF-N d 
llfTf-N 22 
LIFTf-N 23 
llfTFN 24 
LIFTfN 2~ 

LIFTFN 26 
l IFTH\ 27 
LIFTFN 28 
L lfH-N 29 
l IFTFN 30 
LIFTf-N 31 
LlfTfN 32 
llt-TFN 33 
UFTFN 34 
L lt-TFN 35 
LIFTt-1\i ~L 

l J FTFN 37 
LIFT::; .. £ 
llf-'r/\4 s 
LIHFN ·t ( 

L IFTFN 41 
uFTrN 42 
llfH'N 43 
l IFTFN 44 
L IFTFN 4:; 
LIFTFN 46 
LIFTFN 47 
L I FTFN 48 
LIFTF-N 49 
L If-TFN 50 
LIFTI-r-. 51 
l IFH-N ':• 2 
LlFTf-N ~3 

LIFTFN :4 
l If-T Fi'.; 55 
l Iflf,\J ~6 

LJF TFN 7 
LIFTFN ':;8 



c 
c 
c 
c 
c 

EACH COMPONENT IS ~RITTEN ON TAPE OR FILE 10 
FOR EACH CF NCF B~~OS FOR EACH OF NOSS OBSERVER 
POSITIONS. 

C OUTPUTS 
c 

VIA LABLED CC~~C~ SL~SPL 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

SSPL CURRE~l lCTAL PREDICTED ~CISE fOR 
6 OR 24 FPEQUENCIES, AT hCBS CBSERV~R 
POSITIC~S FO~ 17 CIRECTIVITY ANGLES. 

VIA LABLEO COM~Ch ~~GLE tSET UP BY SUeROUTINE ANGLES 

PSI 17 OIRECTI~ITY A~GLES FOR EACH Of 
NCBS CBSER~ER POSITICNS. 

PSIC 17 OIRECli~ITY ANGLE PROJECTIONS FOR 
EACH CF ~Ces CBSERVER PCSITIONS 

BETA ElEVATIC~ ANGLE PROJEOTICN FOR EACh 
CF ~CBS CBSE~VER PCSITICNS. 

C FUNCTION SlBPRGM 
c 

cos ESHLDG 

C SUBROl.TlNES 
c 

ANGLES . FAM\CS lERC 

c 
c 
c 
c 
c 

CCMMON /LFTFAN/ NB,FPR,DIAM,RSS,AREA,RNl,RTS,CRTFPR,ANGLFT, 
*ICOR8tllNe,NTFS,IMA8,LGM8~NML8,1CP8,1LAY8,Tf8(l0), 
*PCTA8(10),PlA8llCJ,ELCH8tEOH8,R1~8llO.,Tl8tlO),CfS,fM8 
CUMMGN/S~ITCH/NTYPE,lTYPE,Nf~G,IOCP,IPRTl7t,ICN(l3l,NLOPT 

C CCNSTANTS LSEO IN INTERNAL CALC~LATICNS 
c 

COMMON /GCONSl/ lN,IO,Il1,IT2,FC,Fl,F2,f3,f4,f5,F6,f7tf8tF9,flO, 
* IO,I.l,I2,13,I4,15,Ib,l7tl8.19,110,Pl,P33,P5,POOlr 
* EPS,LNOEF,BLtlCO,CPR,RPC,ETA(l1l,Ml,FM1 1 Il7 1 A,Pl 

c 
C VARIABLE SET CALCULATED IN l~E F~CGRA~ PRCCESSING 
c 

c 

COMMON /GCOMON/ NCf,NK,BCFl24l,T5Fl(24,10,17),SPLTC24,17l, 
*BUFl2S),RETA(17J,SPL2(17l,TGAGRC24),DCPSf(l7) 
CCMMON/SL~SPL/SSPL(24,1C,17) 
COMMON/PNLD/PSPll11,2C),EPNL(5,1CJ,TEPNll5,10) 

C fREQUENCY BANOS USED BY FRCGRA~ 

c 

c 
C GENERAL INPUT PARAMETERS 

CGMMON/ANGLEJPSltl7,10l,PSIC(l7,1C),8EIAt17,1CJ 
c 

CCMMON /GPRAM/ALTP,AllR,SlCPE,A~ACH,NCBS,SLDISl(LOJ,lJENG,IUNIT 
* ,ISPTRM,IATMOS,IAIR,~AIRABt24JtNIE~P,TEMPl50)•TALTl50J 

172 

L IFTFN 
l IFTFN 
L lFTFN 
L IFTFN 
llHFN 
LIFTFN 
LIFTFN 
llflfN 
L IFTfN 
LIFTFN 
L IFTFN 
liFTt-N 
LIFTFN 
L I FTFN 
llHFN 
L IFTFN 
UFHN 
L IFTFN 
L IFTFN 
LIHFN 
l IFTFN 
llfHN 
llfHN 
llfTFN 
LIFTFN 
LIFTFN 
l I FTFN 
LIFTFN 
L 1 FTFN 
LIFTFN 
LIFTFN 
LIFTFN 
l I FTFN 
ll FTFN 
Ll fTFN 
LlHFN 
liFH-N 
l I FTFN 
L I FTFN 
LIFTFN 
LIFTFN 
L IFTFN 
LIFTFN 
l IFTFN 
ll FTFN 
LIFTFN 
l IfffN 
l I fTFN 
Ll FTFN 
liFTfN 
llfTfN 
LIFTFN 
llFTFN 
LIFTFN 
ll FTFN 
LIFTFN 
l IFH-N 

5S 
6C 
61 
(;2 
63 
64 
c5 
66 
67 
68 
t9 
7C 
71 
72. 
73 
74 
75 
7t; 

71 
78 
79 
dO 
81 
82 
83 
84 
85 
86 
87 
88 
sc; 
c;c 
<11 
92 
<;3 
S4 
95 
96 
S7 
ss 
99 

1CC 
101 
l<.i2 
103 
104 
1 () 5 
lOt: 
107 
108 
109 
llC 
111 
112 
113 
114 
115 



c 

* ,NPRES,PRES(5C) 1 PAll(50),~Hl~IO,~AlTC50),RHU~l0(50),CTEMP * ,CPRES,CRHUMO,IEGA,IGOR,CTE~F,OPRES,CHUMIOtXKN,~O,FlDfSOJ, 
* ZNRC50),lNIC50J,LINECT,MAXLI~,IFAGE,BCG,TCG,FLR,AALT,EPF 

C AIRCRAFT-OBSERVER GEOMET~Y CLTPUJS 
c 

c 

COMMON /GEOMO/ APY(l0,17J,APl(lCtl7),P0tlO,l7J,OPNO(ldtl7), 
* BlC10,17),82(10,17J,TDSC17,10),TFCC17,lOJ,IRR(lO,l7J 
*•APP,TP,RHP,APOeTO,RHO,CA,CZ,TSP(lltlOJ,CCV 

C CONVERSION CONSTANTS 
c 

c 
c 

c 
c 

c 
c 
c 

c 
c 

c 
c 

c 
c 

* 

COMMON/GCONVC/C(2,10J,SLDIS~(l0t 
CCMMON/TMSPL/SPlC24tl7),18(2,3,13) 
COMMCN/CRSPlS/DOBl17J,PSCR(l7),0FBt408J,~PSCR 
COMMON/HEAD/HIN(2C),HCul(20) ,CHI~(20) 

DIMENSION OEPNOB(l7),~CV11P(l7J 

DATA 

* DATA 

VOVTIP/.OOOO,.Ol25,.025C,.C315,.0500,.0625,.0750,.0875, 
.1ooc,.1125,.t250,.t375,.150o,.t625,.1750,.2ooo, 
.2125/ 

DEPNDB/ 0.10, 1.50, 2.8C, 3.~5, 4.85, 5.60, 6.25, 6.75, 
1. 1 5 , 1. 5 0 , 1. 8 C , 8 • 00 , 8 • 1 1 , 8 • 2 8 , B • 3 2 , 8 • 3 8 , 
e. 3 E/ * 

* 

ICNISJ=ICNC8J+1 

CfLTA=ANGLfT*RPO 
CAll ANGLESCNOBS,DELTAJ 

NINLET=C 
NAFT=C 
IFCOIAM.GT.O.O) NINLET=1 
ff(AREA.GT.O.OI ~AFT=1 
VO=CAMACH*CZl*SlN(DEl1A-ATA~(5lCFE)l 
CX=DIAM 
lf(NINLET.lE.OJ DX=SQRTCAREA/PIJ 
VTIP=OX*RN1*PI/6C.C 
IF (VTIP .LE. 0.1 GO TO 40 
0El08=TBL~l(v0/VTIP,VCVTIP,OEP~CB,l,17J 

CELDB=O.O 

C LOOP FOR THE NUMBER Of QBSER~ER fCSITICNS 
c 

40 CONTINUE 
FBPF = FLOATCNBI * R~1 I oC. 
DO luOO M=1,NOeS 
CALL LINCOR(SPZ(l,1lti~AE,LG"8rELCH8,EDH8,N~L8,RlW8,TL8r 

* llAYS,FM8riDP8,PSI(l,~J.~CF,ECF,PlA8, 

173 

l lflfN 116 
LIFTFN 117 
l IFTfN 118 
LIFTfN 119 
LIFTFN 120 
L IFTFN 121 
LIFTFN 122 
Ll FTFN 123 
LIFTfN 124 
LIFTFN 125 
liFTFN 126 
l IFTFN 127 
l I FTFN 128 
L IfTfN 129 
ll FTfN 130 
LlfTFN 131 
llf TfN 132 
llfTf-N 133 
l IfTfN 134 
l IHFN us 
LIFTFN 136 
LIFTFN 137 
L I FTf'N ue 
LlfTfl\j 13<; 
LI FTf~ l4C 
L IFTFN 141 
L lfTf-N 142 
LIFfFN 143 
l IfTFN 144 
LIHF~ 145 
l IHFN hb 
LlfTfl'; 14 7 
LIFTFN 148 
l I fTFN 149 
Llf-TFN 15(j 
l I FTFN 1~1 

l U-TFN 152 
l I FTFN 153 
L IFTFN 154 
LIFTFN 15 !:1 
llfTf-N 1::>6 
ll FTFN 157 
l IFTFN 1!:18 
Ll FTFN ISS 
L IFTfN J6C 
L I f-TFN 161 
LIFTfN 162 
LIFTFN 163 
L lfTFN 164 
LIFTFN lo5 
L I fTFN 1tt; 
L IHFN 16 7 
ll f-TFN 168 
llfTFN 169 
l IFTFN 17C 
Llf TFN 171 
l IFTFN 172 



c 

c 
c 
c 

-· ~--·-------- -- --~---=-

* CFS 1 PCTAB 1 NTF8 1 TFS,OOPSF,SFL2 1 1COR8,1f(1,l,ITYPEJ,LlN8,FBPFJ 

CALL lEROCSPLT,4C8l 

C CALCULATE THE INLET FAN NOISE PRECICTI(~ 

c 

c 
c 

c 

CALL FANNOSlOOPSF, PSill,~) ,SPll(l,l),ICCF,l,NINLET,NAfl,NB,fPR, 
* 01AM,RSS,AREA,RN1,~TS,CRTFPR,OELCe,o.O,O) 

45 CLNTINUE 

C CCNVERT TO A UNIT OR INDEXED SPECTRA 
c 

c 

CALL LNllll5C.,l7,SPllll,lJ) 
El\iG=NENG 
IFIENG.LE.O.O) ENG=l.C 
ELVANG=9C.O 
CANGLE=-45.0 
ENS=ESHLOG(OANGLE,ELVANG,E~GJ 

DO 50 J=ld7 
DC 5C K=l,24 

50 SPLT(K,J)=SPLT(K,J)-ENS 
lflNCF.EQ.24J GO TO 3CG 

C CCNVERT 1/3 OCTAVE TO FULL CCTA~E 

c 

c 
c 
c 
c 
c 

100 
20C 

3CC 

350 
400 

DC 20C J=l,l7 
DC 200 K=l,8 
TMP = C. 
DO 100 L=1,3 
JC 3 * K + l - 3 
T~P = P~RS~M(TMP, SPLT(JC,Jl) 
SPLTIK 1 J) - TMP 

ACO TC CURRENT TOTAL AND wRITE C~ TAPE 10 

CC 4CO J=1,NCF 
DC 35C K=1tl7 
SPLT(J,K)=SPLT(J,K)-SPZ(J,K) 
SSPL(J,~,K)=PwRSUMISSPL{J,M,~),SPlliJtKJ) 

CCNTINUE 
lf(IPRTl7).NE.7JGO TC 41C 
CALL NOISOIIPRTl7) ,M,NK,10,CHt~,IL~IT,SlC(SXIM),PFRE~,SPLTil,l), 

* NCh ll'VPE) 
410 CO:T lNLE 

DO 3l:C JC=l,NCF 
DC 36C KC=1tl7 

360 SPLTIJC,KC)=5PlTlJC,KC)-TSPl(JC,~,KCj 
CALL PNLSUBtSPLT(l,1f,PSPlll,~J,lfCil,,J,EfNL(l,~J,SPL2, 

*TEPNLlltMl,NK,BCG,TCG,FLR,~,~(BS,IPR(~,lll 

1F(IPRTI3}.NE.3)GG TO 1000 
CALL NOISGIIPRTf~),M,NK,l2 1 C~l~,IL~IT,SLCISX(~J,PfRE~, 
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L IFTFN 173 
LIFTFN 174 
LlfTfN 175 
L IFTfN 17e 
LIFTfN 171 
L lfTfN 178 
l IFTFN 179 
L IFTFN 180 
L IFTFN 181 
L IF lfN 182 
LIFTFN 183 
L IFTFN 184 
LI FTFN 18 5 
L lfTFN 186 
LIFTfN 187 
llfTFN 188 
LIFTFN 189 
L I FTFN 1 <;C 
L IFTfN 191 
llfTFN 1112 
L IFTfN 193 
llffFN 194 
LIFJFN 1SS 
LIHFN 19t 
LIFTFN 197 
L I FTFN 198 
LIFTFN 199 
L IF-TFN 200 
LIFTFN 201 
ll fTFN 2C2 
l IFTFN 20.3 
L lfTFN 204 
llfTFN 205 
L If TFN 206 
LIFTfN 207 
L IfTFN 2C8 
LIFTFN 20<; 
l IfTFN 21C 
LlfHN 211 
LIFTFN 21..:: 
L I FTFN 213 
L Ifff-N 214 
LIFTFN 215 
LlFTFN 216 
ll fTfN 217 
LIFTFN 216 
l IfTFN 219 
llfff-N 220 
l lfTfN 221 
LIFTFN 222 
l IFTFN 223 
l IFTFN 224 
l IFTFN 225 
L lfTfN 226 
ll FTFN 221 
l IfTFN 228 
LI!FTF-1\i 22<3 



• SPLT(l,l),NCF,JJYPEJ liFTFN 230 
c LIFTFN 231 
c llfTfN 232 
c llfTFN 233 

1000 CONTINUE LIHFN .234 
~ETURN liFTFN 235 
END LIFTFN 236 
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SUBROUTINE LlNCORlSP,Il,I2,A1tA2ti3,A3,A4,14tA5tl5,A6tl6,A7, 
* AS,A9,Al0tl7,AlltA12tA13,[8•1<;,flO,Al4) 

C SP=SPZ ll=IMA& (& DENOTES ~CISE MGDULE NUMSERJ 
C 12=LGM& Al=ELOH& A2=EOH& 13=~Wl& A3=~1W& A4=TL& 
C 14=1LAY& A5=FM£ 15=10P£ Ao=PSlll,l) lo=NCF 
C A7=BCF A8=PlA& A9=CF& AlO=PCTA£ 17=NTF& All=TF& 
C Al2=00PSF Al3=SPL2 l8=1CCR& 19=IBCltltiTYPE) llO=LIN& 
C A14=FBPF 

CGMMON/ICPATH/NCAS,NCCF,~TYP,IC,~~~.lARR'Y(2) 
CCMMON/SwiTCH/NTYPE,ITYPE 
CCMMON/IS~K/1SW1(3,13) 
DIMENSION SPt24tl1),A3ll),A4l1),A6(17l,,7124),A8tl), 

* A 10 ( lJ , All t ll , A 12 ( 1), A l3 ( 1) t I<; ( 2 ,3) 
DIMENSION SCRl11ltSETll7l 
DAIA SCR/17*1.0/ 
ISWTlNCOF,lTYPEl=C 
DO 2 f\'=1,24 
DO 2 J:l,l7 

2 SP(N,Jl=C. 
lf(llC .EQ. C)GO TO 1CC 
lfl17 .LE. lOlGO TC 4 
CALL ERRORCITYPE,4,~) 

11=10 
4 CCNTINUE 

lf(l7 .Gl. C)GO TO 5 
I 1= 1 
A ll ( 1) =A l't 
A1C{ 11=100.0 

5 CONTINUE 
lf(I1 .EQ. 1 .OR. 12 .EQ. OIGC TC 10 
IF! 13 .LE. 1Cl GO TO 6 
CALL ERROR(lTYPE,4,1C) 
GG TO lOC 

6 CONTINUE 
lf( 13 .EQ. l)GO TC 1C 
H (13 .GE. 21 GO TO 1 
CALL ERRORIITYPE,4,ll) 
GC TO 10C 

7 CCNTINUE 
DC 8 1=1,13 

8 A 3 l I ) =-A 3 ( I ) 
CALL SORTXIA3,A4,I3} 
OG 9 1=1,13 

'3 A 3 l I I =-A 3 ( I I 
lC CGNTINUE 

DC 11 1=1,17 
SEll Il=Al2(ll 
If! ITYPE.EQ.c.OR.ITYPE.E(;.CJISEl( [)=SCRtll 

11 CCNTINUE 
CALL LININGiSP{l,1ltllti2,A1,A2,I3~A3rA4,14,~5ti5,Abti6,A7, 

* A8,A9,AlC,I7,All,SE1,Al3J 
GC TO 12 

100 CONTINUE 
12 CCNTINUE 

IFli8.EQ.O)G0 TO lS 
17 CALL CORSPLIIS,I<;(l,l),I6,A6,SP!l,ll I 
lS CCNTINUE 
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LINCUR 2 
L INCUR 3 
LINCOR 4 
l INCOR 5 
LINCOR 0 
LINCUR 1 
L INCOR e 
liN COR <1 
LINCOR lC 
LINCOR 11 
LIN COR 12 
LINCOR 13 
liN COR 14 
LINCUR 15 
LIN COR lo 
liN CUR 17 
LIN COR 18 
LINCC.R lS 
LINCUR .20 
LINCOR 2! 
l INCUit 22 
liNCOR 23 
LlNCOR 24 
L INCUR 2~ 

LINCOR 26 
LINCOR 27 
LlNCOR 2f' 
LINCOR 29 
liNCOR 30 
LINCOR Jl 
LII'ICOR 32 
LINCUR 33 
LINCOR 34 
LINCGR 35 
L INCOR 36 
L li\ICOR 37 
LINCLR 313 
LINCOR 3<1 
LINCOR 4C 
llNCUR 41 
liN CDR 42 
LINCGR 43 
LINCUR 44 
llNCuR 4~ 

LINCOR 46 
LINCOR 47 
LINCOR 48 
LIN COR 49 
LINCOR 50 
LINCUR 51 
LINCOR 52 
LINCOR 53 
LINCOR 54 
LINCOR 5S 
LINCOR 5t 
llNCGR 51 
LINCOR 58 



lflllO.NE.OJISWTCNCOF,ITYPEI=lO 
IF(I8.NE.O)ISwT(NCOF,ITYPEJ:lO 

C WRITEC10,3liSWTCNCOF,IlYPE) 
3 FORMATilXtl2HliNCOR ISWT=,IlCJ 

20 RETURN 
END 
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LINCOR 
liNCO~ 

LINCOR 
LINCGR 
LINCOR 
l INCUR 

59 
60 
61 
62 
63 
<:4 



c 

SuBROUTINE LINING(Al~SPC,ILO~A~,LGEC~,ELCH,H,NW,RAOII,TLNG,ILAV, 
* OMC~NO,IOOPT,DANGLE,NCF,BCF,PEA~,SVEL,fCT,NTF,TF,OOPSFT,SPLC) 

C AUTHOR G. A. •EST, RE~ISE[ 21 JU~ 72 SY D.G. DUNN 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

PURPOSE TO CALCULATE LI~I~G ATTENUATIC~ SPECTRA 

DESCRIPTION Of VARIABLES 

VARIABLES IN COMMO~ - SEE MAl~ PPOGP~M 

VARIABLES IN CALLING SEQLENCE 

INPUT 

~ I UOMA X 

lGEOM 

FLOt-t 
H 
N~ 
RAC II 
TLNG 

ILAY 
OMCHNO 
IOuPT 

DANGLE 
NCF 
BCF 
PEAK 
S\IEL 
PCT 

NTF 
TF 
DOP SF T 

CUTPUT 
ATNSPC 
SPLC 

- SPECIFIES WHETHER THE PRCGRA~ CALCULATES OR USER 
DEFINES THE PEAK LI~I~G ~TTENUATlC~. E'UALS 0 IF 
PROGRAM CALCLLAlES. 1 If LSEP CEFINES PEAK 

-SPECIFIES wHETHER THE ll~f~G ATTE~UATlCN IS 
CALCULATED USI~G 7 HE ll~t~G GtCMETRY CR EFFECTIVE 
DUCT HEIGHT A~D BATI0 CF ~~~AT~ENT LENGTH TO CUCT 
HEIGHT. EQUAL~ 1 FCR l(~I~b GECMETRY• 0 FOR 
EFFECTI~t DLCl hEIGHT AND RATIC CF TREATMENT LE~GTn 

TC OLCT HEIGHT 
-RATIO OF TRE::AlHi\1. L.Et\GYt. TO EfftCTI\IE CUCT hEiGHT 
- EFFECTIVE DUCT HEI~HT 
- N~MBER Cf ~ALLS It Llt\lt\& 
-RADII CF kALLS I~ li~I~G 
- TREATMENT LE~GTn CF ~Alt~ 

- = fOR SihGlE kALL Llt\l~G =2 FCR OCUBLE WALL 
- DUC~ MACH NUMBER 
- INDICATES THE DESIG" PCI~l CPTICN. t'UALS 1 fCR 

SINGLE DESIGN PCI"T· 2 FCR MULTIPLE LESIGN PUl~T 
- DIRECTI~ITY A~GLE Cf LI"I~G 
- NUMBER Of BANDS I~ SPECTRU~ 
- ARRAY OF CENTER fRECUENCifS FGR BANUS IN SPELTRUM 
- PEAK ATTENUATIGN Cf LINING DEFINED BY USER 
- SPEED OF SOUND I~ CLCT 
- PERCENTAGE OF LINING TREATED 

FREQUENCIES OEFINEC IN ARRAY 
- NL~BER OF TARGtT F~E,~E~LIES 

- ARRAY GF TARGET FRECUENCIF.S 

FCR THE TARGET 
Tf 
l" ARRAY Tf 

- DOPPLER SHIFT FACTC~, IE. 1.0 - AMACH • COS(TM~ 7 A) 

- LINING AlTENLAliCt\ SPECfRU~ 

- PEAK ATTENLATIO~ kHICH I"ClUOES EFFECT OF CUCT 
MACH NLMBER, CESIG~ RELEASE DATE, DIRECTIVITY ANGLE 
AND PERCENTAGE Cf lCTAL Ll~I~L THAT IS TREATED 
FOR EACH TARGET F~E~UENC't. 

LOCAL VARIABLES 

AlfHC 

ALLOH 

- LOGARITHM (BASE lC) CF RATIC CF 
((FRECLENCY • ClCT ~EIGHTI/SPEEO CF SCU~D IN OUCY) 

- LOGARITH~ BASE lO Cf RATIO GF TREATME~T LENGTH TO 
DUCT HEIGHT 
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LINING 
LINING 
LINING 
LINING 
LINING 
LINING 
LIN lNG 
LINING 
LINING 
LINING 
LIN lNG 
LINING 
LINING 
LINING 
LINING 
LINING 
LINING 
LINING 
LINING 
liNING 
LINING 
lIN lNG 
LINING 
LIN lNG 
LINING 
LINING 
liNING 
LINING 
LINING 
LINING 
LINING 
l!NlNG 
LINII'.G 
LINING 
LINING 
LINING 
LINING 
LINING 
LINING 
LINING 
LINING 
LINING 
LINING 
LINING 
UN lNG 
LINING 
liNING 
LINING 
LIN lNG 
LINING 
LINING 
LINING 
LINING 
LIN lNG 
LINING 
LINING 
LINING 

2 
3 
4 
~ 
6 
7 
8 
f:i 

lG 
11 
12 
13 
14 
15 
lt 
17 
18 
l'il 
£C 
21 
.(:t: 
23 
24 
25 
2t. 
21 
28 
2S 
30 
31 
32 
33 
34 
35 
36 
31 
38 
39 
4C 
41 
42 
43 
44 
,,s 
46 
47 
48 
4~ 

sc 
:il 
52 
53 
54 
:55 
56 
57 
58 



c 
c 
c 
r ,_ 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 
c 
c 
c 

c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

c 

CGNSTC 

OM~GLC 

DLCTYC 
COl~ 

F«::X 

F9Y 

F9l 

MD 
LC 
LNTF 
flOX 
FlOY 
FllX 
Fll y 

F 13X 

F l3Y 

J 
SPLMAX 
TUJVH 

- CG~PUSJTE CCR~ECTIC~ FACTCR W~ICH I~LLUCES THt 
Effr.CT GF DuCT ~AC~ N~~~ER, CESIG~ RELEASE DATE 
AND LIRlCTI~IT~ A~GLE 

- CORHECTIC~ FACTCR FCR ClNECTI~ITY ANGLE 
- CORRECTIC~ FACTCP FCR CuCT ~AC~ NUMdtR 
- EFFECTIVt DLCT ~EIG~T 

ARRAY OF HATirS CF TREATME~T LE~GTH TC CUCT ~EIGHT 

l LCG dASE 10) 
- ARRAY CF RATICS CF ((TARGET F~EG * tffECTIVE C~CT 

H!-:IGHTl/ SLt.JIC \iELCClTYl ILCG iJASE 10) 
- ARRA~ OF PEAK AllE~LAliC~S FOR CCRRESFC~CING 

VALLFS I~ F9X A~C fSY 
- HACH NL~BER ~RRAY f(R ATTE~UATIL~ CORRECTION FCR OLl 
- LGGlC(G) VALLES I~ ATTE~UATIC~ CCRRtCTICN TABLE 
- fl H/C Ol~E~SIC~LE~S TARGET FHE~ FCN A1TENUATION (LK 

- MACH ARRAY FLR K CCRRECTil~ TABlt f(~ SINGLl L !~ 
- K W~LUE5 FCR Sl~GLf LAYER Ll~l~GS 
- SA~~ AS FlGX FC~ GEUBLE LI~INGS 

SA~E AS FlCY ~CR CCLHLE li~I~GS 

AKRAY CF CIRECTI~IT' ~NGL~~ f(R ~LR~~SfCNClNG 
CCRRECTIL~ FACTCRS IN fl3Y 

- AHRAY OF OlRECTl\ll' A~GLE CCMRECTll~ FACTOR~ 

FOR CCKRESPC~Gl~G ClkECli~ITY A~GLES I~ Fl3X 
G[NfRAl OC LCCP I~CEX 

- GE~c~AL ul LCCP I~C~X 

- PEAK Ll~I~G ATTE~L~TIC~ 
- RATIO CF TMEAl~E~l LE~GT~ TL EFFECTIVE CUCT hEIGHT 

K tAl M 0 ( 1 3) , l NT F ( 4) , L C ( 13 , 4) 
ClMENSinN ATNSPCC24,17t,OCPSFT(l) 
tJ II" I: N S IUN HC f I 1) r PEA I< ( l) , F C T ( U , T F ( l ) , S P u,; ( 1 t 
OI~E~SIC~ OANGLE(1) 
~~~E~SION F1CX(4l,F1CYl4,2l 

C IME"':) ION RAOI It ll, Tl~G l ll 
C fMI::NSICN f9X( lll ,FS'V(tl ,F<.iZ lt.rlll 
CIMENSIUN FllX(2),fllYI2J 
C Hft E N S l 0 '\: f- l 3 X ( l U , F 1 3 Y l 11 ) 

LATA lE:RC IC.C/ 
GATA F9X/-l.C,-C.8,-0.6,-U.4,-C.2,C.0,0.2,0.4,0.u,C.8rl•U/ 
JAlA F~Y/-0.4,-0.2,C.C,C.2,C.4,C.6/ 
~AlA f9Z/ 1.3, 2.1, 2.5, 2.5, 2.1, l.u, 

1 2.5, 3.1, 3.5, 3.4, 2.E, 2.3, 
2 4.C, 4.4, 4.7, 4.4, J.7, 3.1, 
J 5.G, 6.C, 6.2, 5.7, 4.e, 4.1, 
4 7.e, a.z, e.2, 7.4, 6.2, ~.3, 
S 1G.7,11.2rlC.S, ~.6, B.l, 0.9, 
6 15.~,l~.5,14.4rl2.3,1C.3, b.S, 
7 22.Ur22.C,lg.3,16.0,13.4r1l.2r 
E 3l.C,30.0,26.3,23.C,l7.4,14.6, 
9 46.5,43.C,37.C,Z9.5,23.5,18.5, 
A 70.0,63.Co53.C,4l.C,3l.Cr24.5/ 

lATA FlOX/-.~,.4,.€,1./ 

CATA flOY/4•1.,.ES,.SS,2*1./ 
DATA FllX/-.4,.4/ 
U•TA FllY/.BS,.S/ 
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LIN l1\t S<J 
L Ii'< IN G 6C 
L Hdi\IG 61 
ll N lN G 62. 
L lfd1\G 63 
l H.i l~;G ·~4 
ll :\1 tNG (,::; 
L Hdr.G ot 
Ll''<jli'~C c7 
l If.: l.hG 68 
L U·l Ti"G bS 
Ll~~li\G 7G 
Lrr·~rf'~C E 
LI~ll\t 7/. 
LIN INC lJ 
Llr-.!NC '(IT 

l II\ It~ G 7':; 
tIN !r~l; 76 
t. I!\ If·< C 77 
L 1 II. L~ G 71.! 
L1~·J!hG 7S 
L It• IN G JG 
L H< li>G 81 
L lN !I',G 3~ 

l ll'.li\G 0~' 
l l1\ T·~C. 84 
L p; lr'<G 85 
l. IN !NG bi: 
L ll'dl~ G 87 
L IrdN G 38 
I INii\oG 09 
L r;. IrJG 9C 
I_ H, 11\ G s l 
LlNllllG 9L: 
l P.JII'o G 93 
Lli\IING 94 
liNlNG 95 
llN!f\G 9t 
tli\II\4G S7 
LIN I1.G ~t' 

LIN!r"G 9S 
liN IN G 100 
Lll\i1NG lCl 
Lll\oiNG lC.::. 
ll iiI i~ G 11.)3 
Llt\Ir.G 104 
t II\ l~d .. lC:; 
LIN H,C: 1C6 
Llf'.Jh<C lC7 
Lli\ING J.CB 
LINII'JG lCS 
LINING 110 
L I!\ I~~ G lLl 
LINING LL2 
l. INJf\;G 113 
LIN U'<G ll4 
l lfl, L~ G 11~ 



c 
c 
c 
c 
r· 

c 
c 

c 
c 
I; 

c 
c 
( 

( 

c 

c 
c 
c 

1 
2 
3 
4 
5 

GATA 
DATA 
t:ATA 

M0/-.8,~.6,-.5,-.4,-.3,-.2,-.l,O.,.l,.2,.3,.4,.6 I 
LNTF/-.6020t,-.3ClC3,C.,.3ClC3/ 

DATA 
l 

CATA 
1 

LC /.4942,.4q2E,.4814r.46C~,.4216,.3522,.220lrO•t 
-.ll75,-.2CC6,-.2652,-.311C,-.4001,.2253,.2227r.2175, 

.l959,.1644,.12C6,.Ct446,C.,-.05799,-.l096,-.1549r 
-.1~72,-.27E2,.C6070,.C56qo,.053C8,.04922,.04l39, 

.o2~38,.Cl7C3,c.,-.c24llt-·04~72,-.o6o~l.-.oso72, 

.1273,13*C• I 
Fl3X/3C.u,sc.c,7c.c,9o.c,llC.o,tl5.o,l20.o,130.o,l40.o,tso.c, 

l6C.O/ 
Fl3YJC.4s,c.7c,c.ee,I.cc, L.co, o.qe, ~.90, o.oz, o.4L, o.z~. 

C. 21 I 

DG 5 ~=l,NCF 
DO 5 J=l.l7 

5 ~l~SPC(N,JJ=LERO 

F K= l. 0 
IF (I LOMAX • t:Q. 1) GC TC 35 

ECI- = H 
TLUVH = ElCH 

HAS THE US~R CEfi~EC ThE 
MAXI~LM ATTt~UATIC~ fCR EACH 
TARGET fPECUc~CY 

PRCG~A~ IS TC CALCULATe MAXIMU~ 
AlHNLATICN 

hAS USER OlFINEC T~E EFFECTIVE 
CLCT ~EIG~T AND RATin Cf 
IHEAT~E~f LE~GTH TG DUCT ~EIG~T 

0~ I~ THt PRCGRAM TO CALCULATE 
ThESE ~LA~TATIES FkCM li~JNG 
LH~EHY 

IF ILGECM .~~. lJ CALL LGMTAYl~~,~AUII,Tl~G,ED~,TlCV~t 

ALLUI- = ALUGlOITLCVHl 

* CUTAIN K CORRECTIC~ 
lC CGNl 11\UE 

IF(IlAY.EQ.llGG TC 20 
F~=TBLLllCMChNU,FllX,fllYrlr2l 

Gr. TO 30 

CALC~LATE li-E Efi-ECJ Cf CUCT 
MACH ~U~BE~ C~ li~I~G 

20 FK=T~lLl(CMCI-NO,FlCX.FlCYtl,IDCFT),l,4) 

30 CUdl!'.lJE 
CALl (SPLCl A~RAY 

bCC ECI- I SVEL 
35 CC:\Tli\UE 

CUTA1~ CCRRECTIU~ FCM 
DIRECTIVITY A~GLE 

Cl. lOC J=lr17 
GANGLC=TriLLliDANGLEIJI,F13X,Fl3Y,2rlll 
CC~STC=.Cl*DANGLC 
CC 60 T=l,NTf 
C= 1. C 
SPLMAX = PEAK(I) 
IF ( ILJJI'IAX .f:Q .• ll GC TC 50 
ALFHC = ALCGlO(lf(IJ * ~DCJ 

180 

l H, L\: G l i i.J 

l(NING :t7 
LiNING 1 u, 
LINING 1 ' ( ~ 0 

Lli\Ii\C 1 ,_ c 
l Hdl\if 1£ 1 
L lN lr'-J u Ut-
Lli\li\G l..i:J 
LINING 12 11 

L If" li\ G 1.::? 
lli'lll\(;; Lit 
llf<!NG 127 
LINli\G J2[ 

l H' l"' G 12 <. 
llN !\JG l3C 
LIN 1~ G lH 
LINING 13.: 
lli\ING lj3 
L HJ lNG 134 
LINING 1 ., <, 

J J 

LINING 13tJ 
L nJTNG 137 
LIN II~G 13t 
lll'iiNG 1.;,<; 
l...II\ING l4t 
liNING Hl 
LINING l'tL 
LINING 14 3 
LINING 144 
L U\1 lNG 14 ~ 
llNII'<G iltt: 
L H, I I'd.- 1 'i 7 
LIN li'IG l4L 
LINING 14<.; 
LINING l5C 
L IN ING I.:; l 
LINING 1:).2 
LINING l'J3 
LIN 11\IG 1?4 
LINING 155 
LINII\G 15t 
l HdNG 157 
l IN 1M> 158 
LINING l':J~ 

LINING l6C 
L If\. ll'<G lcl 
LINING lo2 
LINING ltd 
Ll N lNG 164 
Lli\ING 165 
liNING lbo 
LIN lNG lil7 
LINING ltd3 
llNfNC 169 
LINING 170 
LINING 171 
Lilli lNG 172 



SPLMAX = Tdll2(AlfHC,AllOH,F~~.F9X,f9Z,2t2t6tll,6,llJ 
lf lSPLMAX .LT. ZEROJ SPLMAX = lERO 
lf1ALFHC.GE.LNTF(4)) GC TO 4C 
C=lO.**TBLL2(0MCHNO,AlFHCrMO,L~TF,LC,l,ltl3t4tl3,4j 

4C IFIILAY.NE.l)GO TC 50 
C-=C*FK 

50 C=CONSTC* C 
SPLC ( l )= SPLHAX *C* PC Tt I) 

6C CONTINuE 

C CALCULATE SPECTRUM 
CALl liNINSISPLC,TF,NTF,ATNSPCtl,Jt,BCF,~CF,FK,OOPSff(JJ) 

100 CCNTJNUE 
RETURN 
Eti!O 

181 

LINING 
LIN lNG 
LINING 
LlN ltiiG 
liNING 
LINING 
LINING 
LINit"'G 
LINING 
LINING 
LINING 
LINING 
LINING 
LINING 
LIN L'lG 

173 
1 7 t, 
l j : 

lh 
177 
178 
lF' 
l" :~ 
ld 
18~ 

ld.:l 
18-1 
18'.: 
l8t. 
lo7 



c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

ALH:GR 

PURPCSE 

D.G. OUI\1\ CATE- 13 JUI\E 1972 

TC CALCULATE lH~ tii\11\G ATTEI\UATICN SPECTRUM SHAPE 
FOR MULTIPLE TARGET FREQUEI\CIES l~CLUDII\G THE 
DOPPLER SHIFT. 

DESCRIPTION OF VARIABLES 

INPUTS 
11 SPLC 

2 J TF 
3J NTf 
4) RCF 

5) NCF 
6) w 
7) DSFC 

OUTPUTS 
1) ATN 

.... 

ARRAY OF PEAK ATTEI\LATICI\ AT EACH TARGET FREQUENCY 
IN {08). l~CLUOES EFFECTS OF DUCT MACH 1\UMBER, 
DESIGN RELEASE tATE, DIRECTIVITY AI\GLE, Al\0 PER
CENTAGE Of TOTAL lli\11\G THAT IS TREATED FOR EACH 
TARGET FREQLEI\CY. 
ARRAY OF TARGET FRE,lENCIES. Chll 
NUMBER GF TARGET F~E,LENCIES. 
GEC~EJRIC-~EAN FRECLEI\CIES FCR CCI\STANT-PERCENTAGE
BANO ATTEt-JLAliOI\ SPECTRUI'I. CHl) 
NUMBER OF BANOS FCP ATTEI\UATICI\ SPECTRUM. 
oANDwiOJH 11\ CC1A~ES 
DOPPLER SHIFf FACTCR, IE. 
DSFC = CI\E- A~ACH * CCS(THETAJ 

ARRAY OF lOB) ~ALLES FU~ ATTE~UATIC~ SPECTRUM. 

c ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

c 

DIMENSION 
DIMENSION 
DATA Fl2X 

SPLClllr TFlllr AH;Il), SCf(l) 
F12X(37J., Fl2Yt37)e F12H{25lr Fl2YC(2:)) 
t-24.o, -21.0, -1a.o, -1s.o, -1z.o, -11.0, -1o.o, -9.c, 

-s.o, -1.0, -6.C, -s.o, -4.0, -3.u, -2.0, -1.c, l 
2 
3 
4 

UATA 
1 
2 
3 
4 

CATA 
1 
2 
3 

OATA 
1 
2 
3 

DATA 
DATA 

-o.1, -0.35, o.c, 0.35, 0.1, t.o, 2.0, 3.o, 
4.C. 5.0, 6.C, 7.0, 8.0, 9.0, 10.0, 11.0, 

12.0, 15.C., 18.0., 21.C, 24.0/ 
Fl2Y /0.007776,0.0l296,0.0216r0.036,0.06,0.07,0.084,0.105, 

C.125r 0.16, C.2lr 0.28, 0.38,0.52,0.70, 0.89, 
o.q3s, c.97, o.s9, o.97, o.935,.89,o.7o, o.s2, 
0.38, C.28, 0.21, O.l6t 0.125,.105,.084,0.07, 
o.oo, o.C36, c.o216,o.o1296, o.007776/ 

Fl2X0/-24.o, -21.0, -18.0, -1s.o, -12.0, -10.5, -9.o, 
-7.5, -6.0, -4.5, -3.C. -!.St O.O, 1.5, 

3.0, 4.5, 6.0, 7.5, 9.0, 10.5, 12.0, 
1s.c., 1s.o. 21.c, 24.0/ 

Fl2Y0/0.007776rO.Ol296,C.0216r0.036, 0.06, 0.015, 0.105, 
0.165, 0.24, 0.37, 0.55, 0.74, 0.92, 0.74, 
o.55, c.37, c.24, o.l6,, o.tos,o.o7s, o.oo, 
0.036, C.C216, O.Cl295,.GC7776/ 

ZER0/0.-/ 
IWliC/ 

C ZERO-OUT lATN) ARRAY 
If I lk 1. N E • 0) GO T C 5 
k=l.O 
IFINCF.NE.S)k=l./3. 
h1=1 
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llN INS 2 
LIN INS 3 
llNINS 4 
LIN INS 5 
LIN INS t 
LIN INS 7 
LININS B 
LIN INS <; 

LININS 10 
LININS 11 
LININS 12 
LINiNS 13 
LIN INS 14 
LININS 15 
LININS 16 
LlNINS 17 
LIN INS 18 
LININS 19 
LINlNS 2C 
LlNINS ~l 

LlNINS 22 
LIN INS 23 
LIN INS 24 
LlNli\IS 2~ 

LININS 2t. 
LIN INS 27 
LININS 28 
L HJINS 29 
LIN INS 30 
LlNlNS Jl 
LIN INS 32 
LIN INS 33 
LININS 34 
LIN INS 3~ 

LININS 36 
LIN INS 37 
LIN INS 3€ 
LIN INS 39 
LININS 4C 
llNINS 41 
LIN INS 42 
LININS 43 
LIN INS 44 
ll N INS 45 
LIN INS 46 
LIN INS 47 
LIN INS 48 
LININS 4~ 

ll N INS 50 
LIN INS 51 
LIN INS 52 
LININS 53 
LININS 54 
liN INS 55 
LlNINS !it 
LIN INS 57 
LININS 58 



5 CCNTINUE 
c 
C OUTlER LOOP FOR EACH TARGET FRE,UENC~ 

DO 50 1 : ltNTf 
c 
C DEFINE CHARACTERISTIC FREQUENCY FCR CCPPLER FACTCR AND TA~GET FREQ. 

FO = TF(I) I DSFC 
c 
C INNER LOOP FOR EACH BAND OF AllENlATION SPECTRU~ 

DO 50 J = ltNCF 
c 
C CALCULATE THE NUMBER OF (1/JJ OCTA~ES SCFCJ) IS FROM FO. 

c 

CBAND = ~.328085123 * ALOG(BCFCJ) I FOJ 
CBAND=OBAND *FK 

C C~ECK FOR FULL OR (1/3) OCTAVE BAND ATTE~UATICN SPECTRUM SHAPING 
If UBS(lot- 1.01 - .002) 30, 3Ct 2<l 

c 

ZC SHAPE = TBLUlCDBANDr Fl2Xt fl2~r 2r 371 
GO TO 40 

30 S~APE = TBLUllDBANDr Fl2XO, fl2~G, 2t 25) 
4C IF (SHAPE .LT. ZERO) SHAPE = lERC 

C SUM ATTENUATIONS FOR EACH TARGET f~E,UE~CY AT E~CH PASS BANC. 
ATN(J) = ATN(Jj +SHAPE* SPL-Cfl) 

5C CONTINUE 
RETURN 
END 
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LIN INS 
LIN INS 
LIN INS 
LININS 
LININS 
LIN INS 
lIN INS 
LIN INS 
LIN INS 
LININ$ 
lii\INS 
UN INS 
LIN INS 
liN INS 
LIN INS 
LIN INS 
LIN INS 
llNINS 
LlNINS 
LIN INS 
LININS 
LININS 
LINlNS 
liN INS 
LIN INS 
LIN INS 
LlNINS 

59 
6C 
61 
62 
63 
64 
65 
66 
c7 
68 
69 
70 
71 
72 
73 
74 
]'j 

1t 
11 
78 
79 
BG 
81 
82 
S3 
84 
8~ 



FU~CTION MCHARCXXJ 
c 
C AUTHOR 
c 

K.O. JClH .. SON 

C PURPOSE 
c 

RETURN fME .. UMIEI CF DIGITS LEft OF THE ClECIMA&. 
POINT I~ A FLCA11~C Ptl .. t •uMIER 

c· 
X•XX+el 
MCHAR•INTCA&.DGlOCJJJ•l 
RETURN 
END 
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MCHAR 
MC~Ak 
MCt-AR 
MC~AR 
MCHAk 
MCHAR 
MCHAK 
MC.HAK 
MCHAR 
MCI"AR 
MCHAR 

2 
3 
4 
5 
6 
1 
6 
C) 

lC 
11 
12 



c 

c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

SUBROUTINE MEASRO 

COMMON /GCONST/ IN,IO,ITl,IT2,FO,Fl,F2,F3,F4 1 f5tF6,F7,FS,F9,f10r 
* IO,Il,I2,I3,I4,[5,Io,I7,18,19,110,Pl,P33,P5,P001, 
* EPS,UNOEF,BL,IGO,OPR,RPO,ETAll7),Ml,FMl,Il7,A,PI 

COMMON /MEASIN/ NEP,NPS1,NBETA,OELTA,EPC5l,PSX(l7),BETX(5),1COR12 
COMMON /GCUMUN/ NCf,NK,BCf(24),TSPL(24t10rl7),SPLT(24tl7), 

*BUF(25),RETAI17J,SPL2ll7J,TGAGR{24),0CPSF{l7J 

fRE~UENCY BANOS UStU BY PROGRAM 

COMMON /GFREQ/ CFREQ(24),UFREQ(25J,PFK~Q(24) 
COMMON/SUMSPL/SSPLl24,10,17) 
COMMON/PNLO/PSPL(l7,20),EPNLl5,10J,rEPNl(5,10) 
COMMON/ANGLE/PSI(l7rlO),PSI0(17,lOl,BETAll7,10) 

GENERAL INPUT PARAMETtRS 

CGMMON /GPRAM/ALTP,ALTR,SlOPE,A~ACH,NOBS,SLDISTllO),NTENG,IUNIT 
* riSPfRM,IATMOS,IAIR,UAIRAB(24l,NTEMP,TEMP(50),TALT(50) 
* ,NPRES,PRtSI50),PALT(5Q),NHUMIO,RALT(50) ,RHUMI0(50) 1 CTEMP 
* ,CPRES,CRHUMO,IEGA,IGOR,OTE~P,OPRES,OHUMIO,XKN,NO,FL0(50), 
* lNR(50),lN1(50),LINECT,MAXLIN,IPAGt,8CG,TCG,FLR,AALT,EPF 

AIRCRAFT-UBSEkVER GEOMETRY OLTP~TS 

COMMON /GEOMu/ APY(lO,l7),APZllO,l7) ,PU(l0,17J ,OPNU(l0,17), 
* 8 11 10, l 7) , I:) 2 ( 1 0 t1 7 ) , TO S ( 1 7 , 1 0) , T P 0 U 7 tl 0 ) , I R R (l 0 , 1 7 J 
*•APP,TSO,RHP,APO,TO,RHO,CA,CZ,TSP(l7 7 10J,COV 
COMMON/HEAO/HINf20),HOUTl20),CHI~(20) 

COMMON/SWITCH/NTYPE,ITYPE,NENG,IDCP,IP~T(7),1CNI13J,NLOPf 

COMMON/GCUNVC/Ct2,10),SLDISXllOJ 
C~MMJN/TMSPL/SPZI24.17),1Bl2t3rl3) 

COMMON/CRSPLS/DUB( 17l,PSCR(l7),0PB(408),NPSCR 
COMMON/ICPATH/NCAS,NCOF,NTYP,IC,NR~,IARRAYI2) 

**** 
**** **** DIMENSION SPL(42S,24) 
**** OU l l=ltNEP 
**** OQ 1 J=l,NPSI •••* DO l K=l,NBETA 
**** li'<UEX=l+5*(J-Ul7*·(K-l)) 
**** l REAU(----) !SPLIINDEX,Ll,L=l,NCf) 

**** 
**** 
DIMENSION SPL{425,24l 
REWIND ll 
IT= IN 
ICNll2l=ICN( 12)+1 
IF(NCAS.NE.ll IT=ll 
DO 621 K=l,NHETA 
DO 6 2 1 I= 1, N E P 
DO 621 J=l,NPSI 
INDEX=I+5*(J-l+l7*(K-l)) 
KEAD! IT,625) lSPU INOEX,ll,L=l,NCF) 
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MEASRO 
MEASR.D 
MEASRO 
MEAS~D 

Mf:ASRU 
MEASRO 
MEASRO 
MEASt<.D 
MEASRO 
MEASRO 
MEASRD 
MEASRD 
MEASI<D 
MEASHD 
MfASRO 
MEASRO 
MEASRD 
MEASRO 
MEASRO 
MEASRO 
M EASR U 
MEASkJ 
M EASk. 0 
MEASRO 
ME: A SKU 
MEASRD 
MEASRD 
MEASRU 
ME ASRD 
MEASRU 
MEASKD 
MEASKJ 
MEASRO 
MEASt-.0 
MEASRU 
MtASRO 
,"1 E ASR D 
Mt:ASRD 
MEAS:<C 
,',E ~Si~O 
,\IEA~HO 

MEASKU 
MEASRD 
MfASRO 
MEASs ) 
MI:-ASKO 
I~EA<.:KO 

MEASI<O 
t~ ·" ~ F u 

r~-~·A:.~ ;J 
f·J ..• 

f.j .\ .. f ~ 
Mt.'/~:);:_~; 

MI"ASt-:u 
~i:t.SRiJ 

ME:.~L ' 
MF:ASPO 

2 
3 
., 
5 
6 
1 
8 
9 

;_o 
ll 
l2 
b 
14 
15 
16 
t ;· 
Ul 
l .' 
20 
21 
22 
23 
24 
2':l 
2<:-
21 
28 
2CJ 
30 
H 
32 
33 

4( 



lf(IT.EQ.l1)GO TO 621 MEASRIJ 59 
wRITElll,625)(SPL(INDEX,LJ,L=l,NCFJ MEASRD 60 

621 CONTINUE MEASRD 61 
625 fORMAT( 8Fl0.1J MEASRD 62 

50 CONTINUE MEASRD 63 
DElTAX=OELTA*0.01745 MEASRD 64 
CALL ANGLESlNOBS,DELTAX) MEASRD 65 

c MEASRIJ 66 
c MEASRO 67 

DO 300 I=l,NOBS MEASfl D oB 
CALL LINCOR( SPZ( lr l) ,o,x,x,x,x,x,x,x,x,X,PSI (l,I) ,NCf,BCF, ~E/~SRD 69 

* x,x,x,x,x,x,x,ICOR12tiB(l,1,1TYPEI ,O,Xl MEASKD 10 
DO 200 J=l, NCF M.EASRD 1l 
DO 100 K=lr17 lo1EAS~D 12 

c MEAS~J 13 
c MEASRO 74 

SPLTIJ,Kl=TBLU3lEPFrPSl(K,I),BETA(K,IJ,EP,PSX,BETX, MEASRO 75 

* SPL(l,Jit1tlrlt~EP,NPSI,NBETA,5rl7t5J - SPZ(J,KI MEASI<.O 76 
100 SSPLIJ,I,KJ=PWRSUMlSSPL(J,J,Kl rSPLT(J,KJJ MEA$1{0 77 

c MEASRO 78 
200 CONTINUE MEASKO 79 

IFIIPRTI7).NE.7lGO TO 220 MEASi<D 80 
CALL NOISOC IPKTI7),1,NK,10,CHIN,IUNIT,SLDISXIIJ,PFREQ, MEASKD 81 

* SPLTI ltll,NCF,ITYPE) MEASKD 82 
220 CCNTINUE MEASRD 83 

00 240 NF=1,NCF MEASIW 84 
DO 240 J=ltl7 MEASI<U 85 

240 SPLT(NF,Jl=SPlTlNF,JI-TSPL(NF,I,J) MEASRD 86 
lf(IPRTI3l.NE.3JGO TO 300 MEASRD 87 
CALL PNL SUB ( SP L Tl 1, 1) , P SPL ( 1 t I ) , T PO ( l t I ) , E PNL( 1, I) , S PL 2, MEASRO 88 

* TEPNL( l,Ij,NK,BCG,TCG,FLR,I,NCBS,IRR(I,lJt MEASRu as 
CALL NOISOliPRTl3),I,NK,l2,CHIN,ILNIT,SLDISXCII,PFREQ, MEASRO 90 

"' SPLT(l,l),NCF,ITYPEI MEASRD 91 
300 CONTINUE MEASRD 92 

RETURN MEASRO 93 
tND MEASRD 94 
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c 
c 

c 
c 

c 
c 

c 
c 

S~SROUTINE MENOZZIIEJECT,IENT~~.A,TS,A~ACHJ,C~,A~,AMACHS,AR,PS, 
• CO,PSO,THETA,F~E,,SPL,XFRE') 

* 
* 
* 
* 
* • • 
* 
* • • • • 

* 
* • • 

• • • • 
* • • 

DIMENSION FIG2(6,13JrfiG2VRI6},FJG2ANll3) 
DIMENSION FIG2AV(2J,FIG2AI2J 
OIME~SION fiG3110,2J,FIG3FOilOJ 
DI~ENSION FIG4(9,1CJ,FIG4FC(9J,FIG4ANI10) 
DIMENSION FIG516,11J,FIG5VR(6),FIG5A~Ill) 
DIMENSION FIG615J,FIGaMISJ 
DIMENSION FIG10(4J,FI1C~R(4) 
DIMENSION FIG813J,fiG8NC3) 
DIMENSION FIG9(5),FIGSARI5J 
DlMENSICN FIG7(8),FIG7AN(8) 
DIMENSION FTEMPIS),FGAM~A(9) 
DIMENSICN SPli24,17J ,FRHI24J ,THETA( 17) 

DATA 
DATA 

l:ATA 

FIG2VRI2.778,2.903r3.0,3.17t,3.301,3.398/ 
fiG2ANI20.,4C.,6C.,60.,SC.,lCO.,l10.,120.,130.,l40., 

15C., l6C .. , l7C. I 
fiG2 1106.C,lC8.8,1ll.S,11€.C,l23.ltl27.7, 

106.3,109.3,112.2tl1S.C,l25.0,129.9, 
106.4,109.5rl12.8,12C.5,127.1,132.9, 
106.5,11C.C,113.8,122.8,130.C,l35.6r 
106.6tlll.Otl15.3,12~~1,133.2tl39.1, 
107.5,112.3,117.C,l2€.~tl36.7,143.0, 

110.5,115.2,120.C,l31.C,140.0,l46.3, 
113.3r118.2tl23.Crl34.5r143.9rl50.0, 
116.7,121.7,126.8,138.5,148.2,154.6, 
118.7,124.0,129.4rl42.4,153.C,159.5t 
12C.4,126.C,1Jl.9,145.7rl56.2r163.0, 
119.5,125.C,l30.7rl44.1,154.7,16l.O, 
117.8,123.0,128.3,14C.S,l51.0,157.71 

DATA FIG2AV/ 65C.,l95C./ 
DATA F!G2A 1100C.,1200./ 

CATA 

DATA 

DATA 
DATA 
CATA 

FIG3F0/-2.CCO,-l.t99,-1.347,-l.C97,-.6576,-.3010,Q.OOO, 
.4771, .9031, 1.3011 

FIG3 I -37.3, -29.4, -2C.3, -14.3, -9.5, -11.1, -15.9, 
-23.6, -3l.Cr -37.8, 
-31.3, -2G.4, -2C.3, -14.3, -8.8, -11.1, -18.7, 
-30.9, -41.8, -52.31 

FIG4FOI-2.0,-1.523,-1.155,-.699,-.222,.30lt•845,1.398,2.0/ 
FIG4AN/0.,1CC.,l1C.,l2C.,l3C.,l35.,140.,150.,160.,170./ 
FIG4 1 8.4, s.1, 2.1,c.c, 1.2, 3.9, 5.6, 1.0, a.o, 

8.4, 5.1, 2.1,o.c, 1.2, 3.9, 5.8, 7.o, 8.o, 
4.4, 3.3, I.4,c.c, 1.0. 3.4, 5.2, 6.3. 1.0, 
3.o, 2.s, t.o,o.c, c.1, 3.0, 4.6, 5.7. 6.4. 
o.c, c.o, o.o,c.c, c.3. 1.3, 2.2, 2.1, 3.2, 
o.c, c.c. o.o,o.c, c.c, o.o, o.o, o.o, o.o, 

-1.3,-t.o,-c.o,c.c,-c.s,-1.3, -1.9, -2.3. -2.1, 
-4.0,~2.9,-1.6,C.C,-1.7,-4.0, -5.8, -1.0, -8.2, 
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MENOll 2 
MENOll 3 
MENOLZ 4 
MENOLZ ~ 

ME NOLl 6 
MEf'..:OlZ 7 
MENOZZ 8 
MENUZZ 9 
MENOZZ 10 
MENOZZ 11 
MENOlZ 12 
MENOZZ 13 
MENOll 14 
MENOZl 15 
MEf'ojUll lo 
MtNLJll 17 
ME NOll 18 
ME NUll 19 
ME:r-.tDlZ 2C 
MtNOll 21 
MENOZZ 22 
MENUlZ 23 
MENOll 24 
M [NOll 25 
Mt:NOll 26 
MfNOZZ 27 
MENOLZ 28 
MENOZZ 29 
MENOll 30 
MENOZZ 31 
ME: NOll 32 
ME~OZZ 33 
MtNOll 34 
MENOZZ 35 
ME NOll 36 
MENOll 37 
MENOZZ 3E 
ME NOll 39 
MENOZZ 4C 
Mf::r-.tuzl 41 
MENOZZ 42 
MENOll 43 
MENOZI 44 
MENOZZ 45 
MENOll 46 
MtNOlZ 47 
M ENOZ l 48 
ME Null 49 
MENOll ?0 
MENOlZ 51 
Mt:NulZ '2 
,.1£NOZZ 53 
M E:NOZZ ?4 
MENOZZ 55 
MENDLZ 56 
,.1f:NOZZ 57 
ME NOll 56 



c 
c 

c 
c 

c 
c 

c 
c 

c 
c 

c 
c 

c 
c 

c 

c 

• -c.6,-4.2,-2.2,o.c,-2.5,-6.7,-l0.3,-ll.7e-17.o, 
• -q.6,-6.o,-z.e,o.c,-3.9,-9.7,-1~.6,-ls.a,-23.o/ 

DATA FIG5VR/500.,800.,lOCO.,l25G.,l500 •• 2000.J 
CATA FJG5AN/20.,40.,6C.,80.,1GO.,l10.,120.,l30.,140.,150.,160./ 
DATA fiGS /1.22tl.28,1.36,1.50,l.65tl•86t 

• 1.24,t.34,1.43,1.57,1.72,t.qs, 
* 1.26,1.42,1.54,1.7Crl•86e2.14t 
* 1.32,1.51,1.76,1.~5,2.14,2.4C, 
* 1.37e1.6S,l.a9,2.12,2.34•2·66• 
* 1.37.1.57,1.74,1.92,2.11,2.41. 
* 1.32,1.36,1.41,1.48,1.55,1.64, 
• t.oa,t.lO,l.l2.t.l4,l.l6,1.22, 
• .a4, .at, .e6, .sa, .qo, .96, 
* • 6 8, • 7C, • 70, • 12, .74, • 18, 
• • 5 a , • 6 o , • t: 1 , • t. 2 , • 64 , • 111 

DATA FIG6M/0.,.4,.8,1.2tl•5/ 
DATA flG6 11.31,1.24,1.07, .75, •45/ 

DATA fi10VR /600.,1200.,160C.,2CCC./ 
DATA FIG10 J 6.4, 25.4, 36.C, 45~0/ 

CAIA f1G8N/0.903,1.6C2,2.3C1/ 
CATA FIGS I -5., -10., -15.1 

CATA FIG9ARI.079,.301,.3t2,.6C2,1.161/ 
DATA FfGq /-7.6,-3.9,-3.2,-1.3, 3.0/ 

DATA FIG7AN/ 10., 35., 55., EC., 100., 125., 150., 110.1 
OATA FIG7 /-15.0,-12.3, -8.4, -1.9, 2.9, 6.0, 2.6, -4.0/ 

I 
I 

CATA FTEMP I 800., 9CO.,lOCQ.yl2CC.,l400.,l600.~l800.,2000.,2500./ 
DATA fGAMMA/1.382,l.376tl.36~,1.357,1.344,1.333,1.324,1.316tl•302/ 

DATA SPHOIV/33.2/,G/32.17~/,~/53.3451 

lf(IENTRY.EQ.2) GC lC 2CC 
GAMMA=TBLUllTS,Flt~P,FGAMMA,1t9l 

CJ=SQRflGAMMA*G*R*TSJ 
XPS=PS*l44. 
lf(IEJECT.EQ.Ol XPS=PSC*144.C 
RHO=XP Sl( R*T S) 
VJET=CV*CJ*AMACHJ 
VS=CO*AMACHS 
UE=VJET-VS+0.4*CO 
TSO=TBLUl(VJET,FIG2AVefiG2A,l,21 
V2=AlOG10(UE) 
fUN1=TBLLllAMACHJ,fiG~~.FIG6,2,5J 
fUN2=10.0*AlOG1ClRHO*RHO*A*CTS/1S0)*•1.5J 
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MENOZZ 
Mf:NOZZ 
MENOZZ 
ME NUll 
MI::NOZZ 
MENOZZ 
MENOZZ 
MENOZZ 
MENOZZ 
MENOZZ 
MENOZZ 
MENOZl 
MENOZZ 
MENOZZ 
MEI\IOZZ 
ME NOll 
MENOlZ 
ME NOll 
ME NOll 
MENOZZ 
MENOZZ 
MENOlZ 
ME:NOZZ 
MENUZZ 
MENOZZ 
ME NOll 
MENOZZ 
MENOZZ 
MENOLZ 
MENUZZ 
MENUZZ 
MENOll 
MENOZZ 
MENUZZ 
ME:N1lli 
MENOZZ 
ME NUll 
ME NOll 
MENOZZ 
MENOZZ 
MENOZZ 
ME NOll 
MENOlZ 
MENOZZ 
MENOZZ 
MENOLZ 
MENOZZ 
MENOZZ 
MENOZZ 
MENOZZ 
ME NOll 
MENOZZ 
Mi:NOll 
MENOLZ 
MENOZZ 
MI::NOZZ 
MENOZZ 

5S 
6C 
61 
62 
o3 
64 
65 
00 
67 
68 
o9 
70 
71 
12 
B 
74 
75 
n 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
so 
<;1 
92 
93 
<J4 
95 
<Jt 
S7 
<18 
99 

lOG 
101 
102 
103 
104 
HJ5 
Hl6 
HH 
1Q8 
109 
110 
111 
112 
U.3 
lllt 
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c 
c 

c 
c 

c 
c 

c 
c 

c 
c 
c 

c 
c 

c 
c 

c 
c 

c 
c 
c 

c 
c 

v3 = vJET + (vS- C.4 * CCl 
FUNS - vJET*VJET I (V3 * 1.13 ~ S~RT(A I A~)) 
F~N7=fUN2+TBLU1(ALOG1C(ANJ,FIGSh,FIG8 1 1,3) * +T8LU1(ALOG1C(AR),FIG9A~,FIG9,1,5J 

* +SPHUIV+TBLU21V2r12G.C,FIG2v~,FIG2Ah,FIG2,1,1,6,13r6tl3l 
XFRtQ=fUN5*fUNl*TBlL2(UE,l20.0,FIG5V~,FIG5AN,FIG5,1tlt 

* 6rllr6tlll~C.3 

00 100 I=ltl? 

fC2=fUN5*FUN1*TBLL2(UE,THETAll),fiG5v~,FlG5A~,FJG5,ltlr6, 
* llr6rll) 

OASPL2:fUN7+TBLU1(THETAill,FIG7A~,FIG7,2,SJ 

CC lCO J=l,24 
FREQ2=ALOG10lfREQ(J)/FC2J 

100 SPl(J,IJ=OASPL2+TBLUl(FREQ2,FIG3FO,FIG3(1,2J,2,10J 
* +T8LU2(fREQ2,THETA(I)+10.0,FIG4FO,FIG4A~,FlG4r2t1t9rl0,9,10) 

RETURN 

2CC VO=CU*AMACHS 
VE=SQRTIVJET*VJET-2.C*VJET*vC*CCS(A~)+VC*VCJ 
FUN3=FUN2 
V3 = SQRTlVJET*vJET + 2.*VJET*~C~CCSIA~j + VC*VCJ 
F UN6 =- 0 • 3 4 * T Bl U l I V E t F ll 0 v R 1 F I G 1 C , 1 , 4) * S C R H A R -1 • 0 ) 

IFIIEJtCT.EQ.OJ GC TC 25C 
PGAMMA=T8LU11TS,FTEMP,FGAM~A,l,5) 

PCJ=SQRT(PGAMMA*G*R*TS) 
PRHO=P$0*144.0/(R*TSJ 
PVJET=CV*PCJ*AMACHJ 
VE=SQRT(PVJET*PVJET-2.0*PVJET*VC*CCS(A~J+VC*VCJ 
PlSO=TBlL1lPVJtT,FIG2AV,FIG2Atl,2) 
FUN3=10.0*ALOG1C(PRHO*PRHO* PS•(15/PTSCl**l.5l 
V3 = SQRTIPVJET*PVJET + 2.*P~JEl*VC*CGS(A~J + VC*VCJ 
FUN4 = PVJET*PVJET I lV3 * 1.13 * SCRTCPSJJ 
FLN6=0.0 

250 Vl=ALOGlCCVE) 

co 300 1=1.17 
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116 
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ug 
12lJ 
121 
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124 
12 5 
12.6 
1L7 
128 
129 
130 
131 
132 
U3 
134 
135 
lJt. 
137 
138 
139 
14G 
141 
142 
14 3 
144 
145 
146 
14 7 
148 
14g 
150 
151 
152 
153 
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16C 
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lt6 
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c Mt:NOZZ 173 
c MENOZZ 174 

GASPLl=FUN3+FUN6 MENOZZ 175 

* +SPHOIV+TBLU2lVlrTHETAliJ.FIG2VRtfiG2AN,FIG2tltlr6t13,6,13J MENOll 176 
c MENOlZ 117 
c MENOZZ 17S 

DO 300 J=lt24 ME1'40i.Z 179 
fREQl=ALOGlO(fREQCJI/FOlJ MfNOZl 180 

c MENOZl 181 
c ME NOll 182 

3CC SPL(J,IJ=OASPll+TBLUllfREQl,FIG3FC,FIG3,2,10) MEI'>IOll 183 

* +TBlU2(FREQl,THETA(l)tfiG4FO,FIG4A~,FIG4,2tlt9tl0,9,lOJ ME NOll 184 
c ~lENOZl 185 

RETURN ME:NOll 186 
END MENOll 187 

190 



S~BROUTINE NEXTCR 
c 
C CONSTANTS ~SED IN INTERhAL CALCLl~llC~S 
c 

COMMON/S~ITCH/NTYPE,ITYPE,NE~G,ICCF,IP~Tt7J,IChll3),~LGPf 
COMMON /GCONST/ IN,IO,ITl,IT2,FC,Fl,F2 1 F3,F~,f5 1 F6,F7 1 F8,F9,FlO, 

* IOtll,I2,I3,14tl5ti6,I7,18ti9,IlO,Pl,P33,P5,POOlt 
* EPS,UNDEF,Bl,ICD,OPR,RPO,ETAC17),Ml,FM1,117,A,PI 

c 
C VARIABLE SET CALCLLATED IN T~E F~CGR~~ F~CCESSING 
c 

CCMMON /GCCMCN/ NCF,NK,BCfl241,TSFLl24,10tl7),SPLT(2~,17), 

*BUFl25J,RETAC17J,SPl2ll7),TGAGRC24),0CPSFll7) 
c 
C FREQUENCY BANDS US~D BY FRCGRA~ 
c 

CCMMON /GFREQ/ CFREQl24J,UfRE,(25J,PFRE,(24) 
c 
C GENERAL INPUT PARAMETERS 
c 

c 

COMMON /GPRAM/ALTP,ALTR,SLOPE,A~~C~,~OBS,SLDISTllOJ,lTENG,IUNIT 

* ,ISPTRM,IATMGS,IAIR,UAIRABt24J,NTEMP,TEMP(50J,TAlT(50) 
* ,NPRES,PRES(5Q),PALT(50),~HL~IO,~~ll(50),RHUMIOISOI,CTEMP 
* ,CPRES,CRHUMC,IEGA,IGOR,DJE~F,DP~ES,CHUMIC,XKN,NC,FL0(50t, 

* ZNRl50),ZNI(5Q),LINECT,MAXLI~tiF~GE,BCG,TCG,FLR,AAlT,EPF 
C AIRCRAFT-OBSERVER GECMETRY CLTPLTS 
c 

c 

COMMON /GEOMO/ APYllO,l7J,APZllC,l7J,PC(l0,17l,OPNDllO,l7), 
* El(l0tl7),62(10tl1),TDSll7,1C),TFO(l7,10J,I~~(lO,L7J 
*tAPP,TP,R~P,APO,TO,RHC,CA,CZ,TSFlll,lO),CCV 

C CONVERSION CONSTANTS 
c 

c 

COMMON/GCONV~/C(2,lOJ,SlOISX(l0) 
COMMON/CRSPLS/008(17),PSCR(l7J 1 Cf8(408),~PSCR 
0 I MENS ION XL( 2) 
DATA Xl/2HM.,2HFT/ 

C DETERMINE AVERAGE AIR ABSORPliC~ CCtffiCIE~TS 
4C lfl IAIR.EQ.Mll GO TO 15C 

lf(IAIR.EQ.IlJGO TC 150 
ALTZ=ALTR+AALT 
ALTW=ALTP+AALT 
CALL AVGALf(ALTZ,ALT~,~K,NCF,BCf,U~IRAS,l~T~CSt 

150 lf(IPRT(5J.NE.5)GO TO 155 
CAll PRINTHCIPRT(5),lCT,S) 
~RITE(9,20) 

20 FORMATl50X,31HNOISE E)TRAPOLATIC~ CCRRECTICNS// J 
WRITE(9,22) . 

22 fGRMATC2X,46HSPHERICAl OIVERGE~CE lAFPLYS TC All PASSB~NOS)/J 
WRITE(q,z4)Xl(IUNIT+l) 

2~ FCRMAT(6X,lHX,44X,32HSCU~O PRESSL~E LEVEL ATTE~UATIC~ /5XrlH(,A2t 
* 1H),56X,4H(0B) I) 

LCT=l3 
155 CCNTINI.JE 

C SPHERICAL DIVERGENCE CALCLLATIC~S 
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NE:XTCR ~ 
NE:XTCR 3 
NEXTCR 4 
NEXTCR 5 
NEXTCR 0 

NEXTCR 7 
NEXTCR 8 
NE:XTCR 9 
NEXTCR 10 
NEXTCR ll 
NEXTCH 12 
NEXTCR 13 
NEXTCR 14 
NtXTCR 15 
NEXTCR 1l: 
NEXTCR 17 
NEXH.R 1S 
NEX TCR 19 
NEXTCR 2C 
Nt:XTCR 21 
NEX H.R 22 
N EXTLR 23 
NEXT~R 24 
NEXH.R 25 
NEXTCR 26 
NEXTCR 27 
NEXTCR 28 
NEXTCR 29 
NEXH.R 30 
NEXTCR 31 
NEXTCR 32 
NEXTCR 33 
NI::XTCR 34 
NEXTCR 35 
NE:X TCR 3o 
Nf:X TCR 31 
NEXTCR 38 
N EX TCR 39 
NEXTCR 4C 
Nt:X H .. R 41 
N EX TCR 42 
NEXTCR 43 
NEXTCR 44 
NEXTCR 45 

.NEXTCR 46 
NEXTCR 47 
NEXTCR 48 
NEXnR 49 
NEXTCR :;,o 
NEXTCR 51 
NEXTCR 52 
NEXTtR 53 
NEXTLR 54 
NfXTCR 55 
NEXH.R 56 
NE::XTCR 57 
NEXTCR 58 



00 300 1=11-,NOBS 
00 20Q J=Il.Il7 
lfiPOII,J).NE.FOlGO TG 160 
SPLTli,J)=fO 
GD TO 17C 

160 CONTINUE 
SPL Ttl, J )=2.0.* ALOGl 0't.Afl5'l'PDU • ...J:J'*C·tU,!Iil;I.U 

170 CDNTINUE 
00 18Gl K=U,NC~ 

180 TSPLtK,I,Jt=SPLT~J~~J 
200 CONTINUE 

If( IPRTI 5J .• Nt:.5)'G0 :J;D 3t.GC 
WR IT E f q , 25 0) SLD I S )('(l 1t , fSN.. 1' ;{I" .Ja ·• J:IJ..-111111» 

250 fORMAT I 2 X, lPE 10. 3,.<0P'F7 .. :l,J.*fl .. l) 
300 CONTINUE 

1 F I I PR T I 5) .• N£:. 5) GO TO 31 C 
W-RITE 19·, 275UETA (.J,), J=.l hil¥4 

2:75 FORMAT I /3X, €HANGLE U 1-4JI,5Hl0Hi1._21<,.l~r/ ... Jl1df) 
lCT=lC T+NCBS+S 

3'10 CCNT INUE 
C CAlC UL AT I ON OF AT'MO·S-P++BRU: .:A\B"SGRfU\0' .. 

DC 400 l=Il,NOBS 
DC 400 K= U,fllCF 
DC 350 J=tl,·Il7 
SPl2! J l =UA litAB'(i<.J*P'D 11 ,Jl.,0£1 

35 0 T SPl I K, I, J) = J SPL,(>t<,.,J,.J) +SP\L2:t.U 
IFI IPRTt5l.NE.5l GO 'K 400 
IFilCT.GE.54-» &,0 T·C 36'C 
IF I K .EQ.l)GO TO 3'7C 
GO TO 3~C 

360 CALL PR I NTH( IPHT (5:J..LCT ,.'-9:) 
WRITE I 9,. 20) 
LCT:8 

310 WRITE t 9• 380) SlD I S«H l • Xl.UJJf\.JT;+ 11 
LCT=LCT+l 

380 FORMAT I 2X, 32HATMO'SPti.fit'IL .Ai'~UD q;~ 1t :,.ll~J;«...,ii\2:1 
WRITEr 9, 382) 

J82 fORMAT I /3Xt 9HFREQUENCN-.3'S«.,32tc.SCllill ~:S:SURf tUE'M£1. :A;Jll'lflti.LJ;M,Jit=N.f 
* 5Xw 5ti (KHZ J ,.'55l<-.4ti'fOBL1J 

LtT=LtT+ It 
390 WRIT E'l 9, 250) PFREQ U<i"' ( SP.l2 {JJ ,.J= U.,.tl::U 

LCT=lCT+1 
IF ( K. H. NCF J GO 10 ·4CC 
lfllC'f .GT .49lGO TO 395 

392 -.RITE'(9,275J lETA lJl-.. . .J=ll,.Jl"?9 
LCT=LCT+5 
GO To' 400 

3<:lS CAll 'PRIN1HliPRHS) tiLCJ,'S.) 
WRITE(~.,2Q) 

LCl=lCT+3 
WR ITE'C 9, 380l SLO I 51t4.I . .J • K.Ui .uf\l'T+l) 
LCT==LCT+1 
GO TO' 3q2 

400 CONTINuE 
N 1=1 1· 
IIJ2=12 

C CALCUlA liON OF EtfTitA GRDliN'D AU:Ef\'Li!A4fiNlft,l Mat ~ 1Ridfil£'C1UON 
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NEXTCR 
NEXTCR 
NEXTCR 
NEXTCR 
NEXTCR 
NEXTCR 
NEXTCR 
NEXTCR 
NI:XH.R 
NEXTCR 
NEXH;R 
NtxTCR 
NEXTCR 
NEXTCR 
NEXTCR 
NtxTCR 
NEXTCR 
NEXTCR 
NEXTCR 
NEXTCR 
NEXH.R 
NEXTCR 
NEXTCR 
NEX TCR 
Nf:XTCR 
NEXTI..R 
NfX TCR 
NHTCR 
NEXTCR 
NEXTCR 
NEXTCR 
NEXTCR 
NcXTCR 
NEXTCR 
Nf:X TCR 
NEXTCR 
NEXTCR 
NEXTCR 
NEXTCR 
NEXTCR 
NEXTCR 
NEXTCR 
N EXTCR 
NEXTCR 
NEXTCK 
NEXTCR 
NEXTCR 
NEXTCR 
NEXTCR 
NEXTCR 
NEXTCR 
NEXTCR 

'N£XTCR 
Nt:XTCK 
NEXTCR 
NEXTCR 
Nf:X Tt.;R 

59 
oc 
61 
6~ 

t;3 
64 
b5 
66 
67 
68 
6<3 
7C 
7l 
72 
73 
74 
75 
H. 
77 
78 
79 
sc 
81 
82 
83 
84 
85 
86 
87 
Sf. 
89 
9C 
91 
92 
93 
94 
95 
9t 
97 
98 
99 

100 
lC 1 
102 
103 
104 
1C5 
106 
1C7 
108 
.109 
110 
.111 
112 
113 
114 
115 



lfl IEGA.EQ.I U Nl=I2 
SK=fl 
DC 5CC N=Nl.N2 
DO 500 I=Il,NOBS 
DO 4 7 5 J =I 1, 117 
If (N-1) 440, 44C, 442 

440 CAll EGACAllPO(I,JJ,B2(1,~l,~CF,ECF 1 1G~GPl 
GC TO 448 

442 SK=FMl 
IFIIGOR.EQ.IOJGO TO 446 
DO 444 Kl=l,NCF 

444 TGAGRIKLJ=F3 
GO TO 448 

446 CALL GRDRFXIBCF, ~CF,IO,fD(I,JI ,CP~C(l,J),Blli.J),CA,XKN,ND. 

* fLD,ZNR,ZNI,TGAGR) 
448 CCNTINLE 

DO 450 K=l.NCF 
SPLTIK.J)=TGAGRlKJ 

450 TSPL(K,t,J)=TSPL(K,I,JJ+TGAG~(~)t SK 
475 CONTINUE 

lfliPRTt5J.NE.5JGO TO SOC 
L>C 498 K=Il,NCF 
IK=l 
lftLCT.GE.54) GC TO 460 
IFlK.EQ.l.ANO.lCT.LE.48) GG TC 493 
If!K.EQ.lJ GO TO 4t0 
GC TO 49C 

460 CALL PRINTHliPRTli),LCT,9J 
WRITEt9,20) 
LCT= 11 
I F ( N- 1) 4 7 0 , 4 7 C , 4 7 4 

410 WRITE(9,460JSLDISX{lj,XL(IL~IT+l) 

48C FCRMATl2X,32HEXTRA-GROvND-ATTE~LATIC~ FCR X =tlPEl0.3,1X,A2J 
LC I=LC T+ 1 

482 WRITE(G,3E2) 
lCT=LCT+4 

490 ~RITE(9,250) PFREQ(K),(SPLT(~,JJ ,J=Iltll1) 
LCT=LCT+l 

491 IF(K.NE.NCFJGU TC 498 
lf(LCT.GT.49)G0 TO 495 
IK=2 

492 WRITE(9,275JlETA(J),J=Il,Il7J 
IF IIK-1) 4G3, 493, 498 

493 CCNTINLE 
I F I N- U 4 7 0 , 4 7 C , 4 7 4 

474 WRITE(9,477JSLDIS~(I),~ltiU~IT+11 

477 FGRMATI2X 1 l7HGRGUNO REFlECTlC~,8)• 7HFGR X =•1PE10.3,1X,A2 j 

lCT=LCT+l 
IF(IGDR.EQ.IO)GO TO 4S2 
lf(K.NE.l)GO TO 491 

476 fORMAT(/2X,4lHGROUNO REFlECTIC~ = -3 CB ~lTE~UATIGN GR +3 CB, 
* 29HCORRECTIGN FOR All PASSB~~OS./ ) 

WRHE(9,476J 
lCT=LCT+3 
GO TO SOC 

495 CALL PRINTH(IPRJ(5J.LCJ.~l 
lCT=LC T+5 
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NEXTCR 
NEXTCR 
NEXTC~ 

NEXTCR 
NEXTCR 
NEXTCR 
NEXTCR 
Nt:XT<;.R 
NEXTCR 
NfXTCR 
NEXTCR 
NEXTCR 
NEXTCR 
NEXTCR 
NfXTCk 
NEXTCR 
NCXTCR 
NEXTCR 
N I:: X TCR 
NE:X TCR 
NEXTCR 
NEXTCR 
NEXTCR 
NEXTCR 
NEXTCR 
NE:XTCR 
NEXTCk 
N EX T(.l( 

NEXTC.k 
NEXTCK 
NEXTCK 
NEXTCK 
NEXTCR 
NEXH.R 
NEXTCR 
NEXTCI{ 
NE:xTCK 
NEXTCR 
N!:XTCR 
NEXTLR 
NEXTCR 
NtXTCR 
NEXTCR 
Nf:XTCR 
NEX TCR 
NEXTCR 
Nl:XTCR 
NCXTCR 
NEXTLK 
NEXTCR 
NEXTLY 
NEXTCK 
NEXTCR 
Nl:XTCR 
NE:XTCk 
NEXTCR 
NEXTCR 

116 
117 
118 
119 
120 
U1 
122 
123 
124 
12, 
12t 
1£7 
128 
12S 
130 
131 
132 
133 
134 
13~ 
13tJ 
137 
138 
139 
140 
141 
142 
143 
144 
145 
14tJ 
14 7 
148 
149 
1~0 

151 
1')2 
153 
1':14 
1':>? 
156 
157 
158 
1;<;. 
160 
1tl 
lo.2 
lc3 
164 
165 
16<. 
lu 7 
168 
169 
170 
171 
172 



wRITEt9,20) NEXTC.R 113 
LCT=LCT+3 NEXTCR 174 
IK=2 NEXTC.R 175 
IF (N-1) ~9c. ~t~6. ttCJ7 NEXTCR 176 

496 WRITEl9,480)SlOISMIIl.~lfl~hll+l} NEXTCR 177 
LCT=LCT+l NEXTCR 178 
GO TO 4'92 NE:XTCR 11'1 

4'57 WRITE(9,417lSLOIS~CiltXlCiijhll+l) NEXTCR 180 
LCT=LCT+l NEXTCR 181 
GO TO lt92 NEXTCR 182 

498 CONTINUE NEX TCR 183 
500 CONTINUE NEXTCR 184 

ENOf ILE 9 NEXTt.:R 185 
REWIND 9- NEXTCR 186 
RETURN NE:XTC.R 18 7 
END NEXTCR 166 
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I" 
J 

SLBROLTINE NINPUT 

C INPUT DATA BlUCKS FOR ~CISE CC~PC~E~TS 
C ITYPE DEFINES THE TYPE GF ~CISE CC~PCNENJ 
C ITYPE=l PRIMARY JET 
C =2 PRIMARY AND SECCNDARY JET 

COMMON/JETDAT/NJETltMCODEl,APl,kFl,VfltAS2,WS2,VS2rPRl,PAlt 
1 TTl,VAl,DIAMTl,ANGJTl,ICCRl 

C =3 CORE AND TURBINE 
COMMON/COREIN/TT3,PP3,CMF3.E~J,OELT3,JB3, 

* lCOR3,LIN3,NTF3,IMA3rlGM3,~~l3riCP3,IlAY3tlf3(10J, 
* PCTA3( LOJ,PLA3llOlrElOH3,EDH3,~1h3tlOI,Tl3llOltCf3,f~3 

r 
CCMMON/TURBIN/BN3, SS3, HR3 ,c l 53 ,CT3, TU3, FMF3 ,CS3 r IC3, 1Sw3 

C =4 COMPRESSOR AND INLET FA~ 
C =5 EXIT FAN 

COMMON/FANDAT/NSTG45,~LET45,~AFT45r1CP45,~845(3),FPR4513Jr 
1 DIAM4(3),RSS45(3),AREA5l3JtR~l45.R1S45,CFPR4,DElT45, 
* N(5,BPR5tlCOR4,LIN4,NTF4ri~A4,LG~4,~hl4tiOF4,IlAY4,Tf4(10l, 
* PCTA4(10),PlA4(1C1,ELCH4,EDH4rR1~4llOJ,Tl4(10),CF4,FM4, 

* ICOR5,LIN5,NTFS,IMAS,LGM5r~kl5,ICP5,ILAYS,Tf~ll0), 
* PCTA5(10J,PLA5llCJ,ELCH5rECHS,Rlk5f10),Tl5llOJ,CF5,FM5 

C =6 ALGMENTER-wiNG JET 
COMMON/SWITCH/NTVPE,ITVPE,NE~G,ItCPriP~T(7),1CNll3),~LCPT 

*rlNSEOW(3JrlNSHLO 
COMMON I A UGhNG /GAMAt:, TT e, X~PRt ,DE Ll6, A De, CE6, 

* ICOR6,LIN6,Nlfb,IMA6,LGM6,Nhl6,1DP6,ILAY6,Tf6(10J, 
* PCTA6llO),PlA6llC),ELCH6,ECH6,~lh6(10),Tl6(10),Cf6,FM6 

C =1 BLO~N-FLAP JET 
COMMON/BLOhiN/PR7.TT7,AN7rDN7rFA~G7,0Ell7,CL7,HD7,ICCR7 
DIMEf..!SilJN PR7lU 

C :8 LIFT-FAN 
COMMON/LFTFAN/N88,FPR8rDIA~S,RSSStAREA8,RN18tRTS8,CRFPR8,DELTA8r 

* IC8R8,LIN8,NTFS,IMA8,LGM8,~kl8,ICP8,IlAY8,JF8(l0),PCTA8llO), 

* PLA8(10),ElOHErEDH8,Rlk8ClC),TL8110l rCFS,f~8 
C =9 EJECTCK- SUPPRESSCR JET 

COMMON /EJECJO/ IEJ9,~U~9,AREA9,AR9,ST9,EXNM9,SHACH9rCV9, 

* PSS,PASrPTS9rEMACH9,PCV9rOEL19, 
* ICORS,LIN9,NTFS,I~A~,lGMS,Nkl9riCP9,llAY9tTf9(10),PCTA9(10), 

* PLA9llOJ,ELOH9rEDH9,R1k9(10t,TL9(10),Cf9,F~9 
C =10 PROPELLER 

COMMON/PRGPIN/TlO,hl0rRP~lC,ClO,CSL810tASU810,8lO,OELTlO, 

*ICORlO 
C =11 HELICOPTER ANC liLT RCTCR 

CCMMON/COP1ER/Tl1,Qll,RP~ll,BllrCTllrABll,DE11tR~ll, 
1 SlllrCEEll,DELT11rXl~Cll,)~~ll,~R1RllrllfllrlRRll, 

*I COR 11 
c 
C =12 MEASURED DATA INPLTS 

c 

COMMON/MEASIN/NEP12,NPS112,NBlA12rCElll2eEP12(5JrPSil2l17Jt 
* BETA12l5), 
*ICOR 12 

C !TYPE = 13 JET EDGE INTERACTIGN 

c 

COMMUN/JETEUG/AJSl3tDOA13rOONE13,CHNL13,CJCL13, 
*FlAP13rH013,EMJ13,TSR13,ICOR13 
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NINPUT 
NINPUT 
NINPUT 
NINPUT 
NlNPUT 
NINPUT 
NINPUT 
NINPUT 
NINPUT 
NINPUT 
NINPUT 
NINPUT 
NINPUT 
NINPUl 
NINPUT 
NINPUT 
NINPLJT 
NINPUT 
NINPUT 
NINPUT 
NINPUT 
NINPUT 
NlNPUT 
NlNPUT 
NINPUT 
NINPUT 
NINPUT 
NlNPUT 
NINPUT 
NINPUT 
NINPUT 
NINPUT 
NINPUT 
NINPUT 
NINPUT 
NINPUT 
NlNPuT 
NINPUT 
NINPUT 
NINPUT 
NINPLJT 
NINPUT 
NINPUT 
NINPUT 
NINPUT 
N INPUT 
NJNj.)IJJ 
NINPUT 
NINPUT 
NlNPUT 
NINP0T 
NINPUT 
NINPUT 
NINPUT 
NINPUT 
NINPUT 
NINPUT 

2 
3 
4 
5 
t; 

7 
8 
g 

1C 
l.l 
12 
13 
14 
15 
16 
17 
18 
JC;J 
2C 
21 
22 
L3 
24 
2~ 

2t 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3t.. 
37 
38 
3<; 
40 
41 
42 
43 
44 
45 
46 
47 
48 
4'9 
5C 
51 
52 
53 
54 
55 
56 
57 
58 



c 
c 
c 
c. 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 

c 
c 

c 

ThiS ROUTINE HANDLES liNKAGE TC I~PUT ~CtUlES •fliGHT-PATH 
OBSERVER GEOMETRY MODllE VARICLS NOISE ESTI~ATICN MCOULES 
EXTRAPOLATION MODULE HUMAN PESPC~SE MEASURE~E~ MODULE 

CONSTANTS LSED IN INTERNAL CALCLLATJCNS 

COMMON /GCONST/ 1Nt10rlll,IT2,FC,Fl,F2,F3,f4,F5,fbtfl,f8,F9,fl0t 
* IOell,I2,13,14,15,J6,17tl8tl9,110tPltP33,P5tP001t 
* tPS,UNOEF,BL,ICD 1 DFR,RPC,ETA(l7J,MlrfMl,(l7tAtPI 

VARIABLE SET CALCULATED IN THE fPCGRAM FRCCESSING 

COMMON /GCOMON/ NCF,N~.BCf(24J,TSFLl24,10tl7J,SPlT(l4rl71, 
*BUFC25ltRETAtl71rSPl2(17),lGAGRl24J•OCPSf(l7J 

f~EQUENCY BANDS USED BY PRCG~A~ 

COMMON /GFREQ/ CFREQl24),UfRE,l25),PfRE,(24J 

GENERAl INPUT PARA~ETERS 

CCMMON /GPRA~/ALJP,ALTR,SLCPE,A~ACh,~CBS,SLOJSTtlO),~TENG,IUNIT 
* ,ISPTRM,IATMQS,tAIR,UAIRABt24),~1EMP,TEMP(50),TAlT(50t 
* ,NPRES,PRESl5C),PAl1(50),~HL~1D,RALT(50),RHUMIOl50),CTEMP 
* ,CPRES,CRHUMC,IEGAtlGOR,DTE~P,OPPES,OHU~ICrXKNeNCefl0(50), 
* ZNRl501rZNl(50),LINECT,MAXLI~,lF.GE,BCG,JCG,FLR,AALT,EPF 

AIRCRAFT-OBSERVER GEOMETRY CLTPLTS 

CCMMON /GEOMO/ AP~llO,l7),APltlCel7),POtlOtll),OPNDllOrl71, 
* Bll 10el7),B2llO,l7),TOSll7,10),1P0(17,101tiR~l10,17) 
*tAPPrTPrRHP,APOrTO,RHO,CA,CZ,TSPlllelOI,CCV 

CONVERSION CGNSTANTS 

CCMMO~/GCONVC/Cl2elO),Sl01SX(lC) 
CCMMON/CRSPlS/DOBll7),PSCRlll),OFBl408),~PSCR 
CCMMON/ICPATH/NCAS,NCCF,~TYP,IC,~~~.IARRAY(21 

COMMON/HEAD/HINt20JrHGUT(2C)•CHl~(20) 

THIS SECTION IS FCR STGRI~G CAlA LCCALL~ 
DIMENSION INI~(3)rXBP5(3),1~L~l3),AREA9(11 1 1EJl3) 
CIMENSICN ICOR3ll),IADC3(8,3J,ACC3l54,3),1CCP4(l),IACC4l8t3lr 

1 ADD4l54,3ltlCOR5Cl),IADD5t8,3) ,ACD5l54e3J,.,C~(l),IADC6(8,3), 
2 AD06(5~e3),1CORltl),ICCR8(l)rlACC8t8,3), 
3 AD08(54r3j,ICOR9(1),1ADD~Ce,31,ACC9t54,3) 

DIMENSION FPR8(1J,INB8(3) 

DIMEN~ION ICONl20l,EDG~AR(l0) 
DIMENSION Sll9,3),S2(3,3),S3ll3,3),S45ll~t3),S6(.,3),S7t8,3), 

1 S8l8,3),S~ll2,3J,SlCl8r3l,Sllll3,3),Sl2l3) 
2rS13l 10,3),1ADD13C3) 

DIMENSION NCt4,3),IS45(7,3),Jf11(2,3) 
DIMENSION ND1C(4) 
EQUIVALENCE (NTYP£,NDIC(l)) 
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NINPUT 
NINPUT 
NINPUT 
NINPUT 
NINPUT 
NINPuT 
NINPUT 
NINPUT 
NINPUT 
NINPUT 
NlNPUT 
NINPUT 
NINPuT 
NINPUT 
NINPUT 
NINPUT 
NINPUT 
NlNPUT 
NINPUT 
NINPUT 
NINPLiT 
NINPUT 
NlNPUT 
NiNPUT 
N INPUT 
NINPUT 
NINPUT 
NINPUT 
NlNPUl 
NlNPUT 
NINPUT 
NINPUT 
NINPUT 
NINPUT 
NlNPUT 
NlNPUT 
Nif\PUT 
NINPUT 
NINPUT 
NINPUT 
NlNPUT 
NINPuT 
NINPUT 
NINPUT 
NINPUT 
NINPUT 
NlNPUT 
NINPUT 
NINPuT 
NINPUf 
NINPIJT 
NINPUT 
NINPUT 
NINPUT 
NINPUT 
NINPUT 
NIII.IPiJT 

5S .• 
bC 
61 
62 
t;3 
e4 
{;5 
(Jt; 

67 
.t6 
69 
70 
71 
12 
73 
74 
75 
76 
71 
78 
7S 
au 
81 
82 
83 
84 
85 
l:lc 
87 
88 
6~ 

sc 
<Jl 
92 
93 
94 
95 
Sb 
S7 
S6 
9<; 

100 
lC l 
10.2 
103 
104 
105 
lOl: 
107 
lOS 
lOS 
110 
lll 
11.2 
113 
114 
11:5 



c 

c 

c 

DIMENSION T3(5),J3(3,3J 
EQUIVAlENCE (T3ll),TT3J 
DIMENSION 83(8) 
~QUIVALENCE (B3(l),BN3» 
DIMENSION Tll3(13),1Ll3(3 1 3) 
EQUIVALENCE (lll3(l),llll 
DIMENSION AUGI(6) 
EQUIVALENCE (GAMA6,AUGII1)) 
DIMENSION PROPI(8) 
EQUIVALENCE (TlO,PROPI(l)) 
DIMENSION I.JEU2J ,AJEHL2) 
EQUIVALENCE I IJEH 11 ,f'.iJEHJ, UJET lU ,APl) 
DIMENSION IFANl(7),FA~2(3),fA~ll(3),FAN3(3),fANAll3),fAN5(20J 
EQUIVALENCE llFANl~lJ,IIiSlG45),!fAf\2(1) ,FPR451UJ,lFAI\Il( lit 

1 OIAM411J),(fAN3(1J,RSS45(l~J ,(AREA5(l),fAf\Al(l)),(fAN4,RNl45), 
2 (fANI2,RTS45) 

EQUIVALENCE tiCORl,ICCR2} 
NAMEliST/NOISIN/TlO,~lO,RPMlC,01C,D5LBlO,ASU810,8lO,CELTlO,NRTRllt 

* NENG,NTYPE,ITYPE,GA~A6,TT6,XI\PP6,0ELT6,AC6,CE6,LLFlltltJ9,NUM9, 
* NSTG45,NLET45tNAfT45,fPR45,0IA~4,RSS45,AREA5,RI\l4~,AREA9,AR9, 
* RTS45,CFPR4,DELT45,1\845,NIS,BPRS,IIiJETl,~CCOE1,AP1,wP1,VPl,ST9, 
* AS2,~S2,VS2,PRl,PAl,TTl,DlA~T1,Af\GJlL,ei\3,SSJ,VTR3,CLS3,EXNM9, 
* OT3,TU3,PMFJ,CS3,1C3,IS~3,T13,PP3,C~f3,EK3,DELJ3,JB3,TlltSMACHS, 
* Qll,RPM11r8ll,DT1l,AB1l,DE11,~f\1l,Sill,CEEll,OELT11tXLMCll,CV9, 
* NEP12tNPSI12tNBTAl2tOELT12rEP12~PSil2tBETAl2tDC~~PSCR,CPB,~PSCRr 
* ICOR3,LIN3,NTF3,IMA3rLGM3,f\kl3,1CP3,1LAY3 1 Tf3,PCTA3,PlA3,E~AtHS, * ElOH3tEOH3,Rlk3,Tl3,CF3,FM3,1CC~4,li~4,~TF4,IMA4,lGM4,NWl4rPS9, 
* IOP4,1LAY4,TF4,PCTA4,PLA4,ELCH4,EDH4,Rlk4,TL4,CF4,f~4,ICCR5tPA~, 
* LIN5,NTF5,IMA5,LGMS,NkL5,10PS,IlAYS,lF~,PCTA~,PlA5,El0~5,EDH5, 
* RlwS,TL5rCF5,FM5,ICOR6,LI~6,~TF6,I~A6,LGM6,NWl6,1CP6,IlAY6,TF6, 
* PCTA6,PLA6,ELOH6,EOH6,R1k6,ll6,CF6,F~6,ICOR7,NS8,FPR8,CIAM8, 
* RSS8,AREA8,RN18,RTS8,C~FPR8,0El1A8,PR7,Tf7,A~7,0N7,FANG7,0ELT7, 
* ICOR8,LIN8,NTf8,I~A8rlGM8,11i~L8,ICP8,1LAY8,TF8,PCTA8,PLA8,0ElT9, 
* flOH8,EDH8,R1kE,TLE,CF8,F~8,ICCP9,LI~9,~TF9,IMA9,LGM9,NWL9tPTS~, 

* IDP~tiLAY9,TF~,PCTA9,PLA9,ELCHS,EDH9,Plk~tTL9,CF9,FM9,PCV9, 
*lCORlO,ICORll,ICORl2,1CCR1,1CCR2,X~~1l,Ol7tHC7,IRRll,ECGVAR,INSHLO 
*,I COR 13 

IF(NJYP.NE.ICJGO TC 1Cl5 
lOOC READ( fN,9000)FAN5 

IFINCAS.EQ.I1lGC TC 1Cl1 
IFlFAN5(1l.EW.BL.AND.FAN5(2).E~.BL.A~O.FA~5l3J.E~.BL. 

1 ANO.FAN5t4).EQ.BL.ANO.FAN515l.EC.Bl.A~C.FAI\5{o).EQ.BL. 
2 ANO.FAN5(7J.EQ.Bl.A~O.fAN5(8).E,.BLJGC TC 1015 

lOll 00 1012 1=1,20 
1012 CI-'IN(ll=FAN5{1} 

IFfNCAS.NE.Il.OR.NJVP.~E.IOlGC TC 1015 
C STORE DEFAULT VAluES FCR ITYPE=13 

ECGVARt l)=00Ncl3 
ECGVARf 2l=EMJ13 
ECGVAR( 3l=H013 
ECGVAR ( 4 l=TSR 13 
EDGVAR(Sl=SHAM 
EOGVAR( ti=AJ$13 
ECGVAR( 7)=00Al3 
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NINPUT 116 
NINPUT 117 
NlNPUT 118 
!\INPUT 119 
NINPUT 120 
NINPUT li.l 
NINPUT li.£ 
NINPUT 12.3 
NINPUT 124 
NINPUT 125 
NlNPUT 126 
NINPUT 12 7 
NINPUT 126 
NINPUT 129 
NINPUT 13C 
NINPUT 131 
NINPUT 132 
NINPUT 133 
NINPUT 134 
NINPUT 135 
NINPUT 13£> 
NINPUT 137 
NlNPUT 138 
NINPUT us 
NINPUT 140 
NINPUT 141 
NJN))Ul 142 
NlNPUT 143 
NINPUT 144 
NINPUT 14~ 

NINPUT 14t 
NINPUT 147 
NI!'.PUT 148 
NINPUT 149 
NINPUT 15C 
NINPUT 151 
NINPUT 1~2 

NINPUT 153 
NINPuT 1~4 

NlNPUT b~ 

NINPUT 156 
NINPUT 157 
NINPul 15E' 
NINPUT 15<;i 
NlNPUT leG 
Nli\IPuT 161 
NlNPUT 162 
NINPUT 163 
NINPUT 164 
NINPUT 16~ 

NlNPUT le<. 
NINPUT lc l 
NINPUT lc8 
NINPUT 1 (; <; 
NINPUT l?C 
NINPUT 17 l 
NINPUT 172 



c 

ECGVAR( 8)=0HNL13 
EOGVAR( 9l=DJCL13 
EDGVARI 10)=fLAP13 

1015 NTYP=NTYP+Il 
IFCNCAS.EQ.IIJ GC TO 1330 
IGO=ICQNtiCJ 

GO TOI 1017,1060rlCSO,llOOt112Crl200tl220tl230tl2.0el250tl270,12~0 
1, 129 3), I GO 

1011 CCNTINUE 
DC 1018 1=11,13 

1018 AJETII+3)=C. 
102C CONTINUE 

00 1030 I=lltl3 
103C AJETII)=S1(1,NCOfJ 

DO 1040 1=14,1~ 
104C AJET(I+3)=Slii,NCOFJ 

DO 10~0 1=11,12 
1050 IJtTII)=JETl(l,NCOFJ 

GC TO , 1300 

1060 CCNTINUE 
DC 1070 1=11,13 

107C AJET{ 1+3)=S2(1,NC0f) 
GC TO 1020 

108C CGNT INlJE 
CALl SN(ICOR3,IA0031l,NCCf),2,Sel). 
CALL SN!Tf3,ADD311tNCCf),1,54,L) 
DC 1090 1=11,15 

1 C 9 0 T3 l I ) = S 3 ( I , NCU F J 
JB3=J31 hNtOf) 
oc 1105 1=16,13 

llCS tB( I-5J=S31 I ,NCOFJ 
IC3=J3(2,NCOFJ 
1S~3=J3(3,NC0f) 

GO TO l3GC 
1100 CONTINUE 

CAll SN(IC0~4riADD4tltNCUFI,2,8,1) 
CALL SN(Tf4,AD04(1,NCGFJ,lr54tll 
00 1110 1=14,16 

1110 FAN I l( I- 3) = S 4 5 ( I , NCOF J 
CFPR4=S45115,NCGFJ 
GO TO 114C 

1120 DC 1130 1=110,12 
1130 FANA111-9J=S45(I,NC0f) 

NI5=1Nl5(NCOF) 
t3PR5-=XBP5(Nt:;OF) 
CALL SNCICOR5,IA0051l,NCCFJ,2,8,1J 
CAll SN(TF5eAD05(l,NCOF),l,54.1J 

1140 DG 1150 1=11,12 
1150 IFAN1CIJ=IS4~(1,NCOFJ 

00 1160 1=15,11 
1160 IFANll ll=IS45U,NC0f) 

00 1170 1=11,13 
117C FAN21IJ=S45(1,NCOFJ 

DO 1180 1=17,19 
118C FAN3(1-6J=S451I.NCCF) 

FAN4=S45(13,NCOFJ 
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NINPUT 173 
NINPUT 114 
NINPUT l75 
NINPUT 17t 
NINPUT 177 
NINPUT 178 
NINPUT 119 
NINPUT 180 
NINPUT 181 
NINPUT 18 2 
NINPUT 18 3 
NINPUT 184 
NINPUT 185 
f'llNPUT 186 
NlNPUT 18 7 
NINPUT 188 
NINPUT 18<J 
NINPUT 190 
NINPUT 191 
NINPUT l 92 
NINPUT 193 
NINPUT 194 
NlNPUT 19 5 
NINPUT 19<i 
NINPUT 197 
N.INPUT 198 
NINPUT 199 
NINPUT 2CO 
NINPUT 2Cl 
NINPUT 202 
NINPUT 203 
NINPUT 204 
NINPuT 2C5 
NINPUT 206 
NINPUT 2C7 
NINPUT 2C8 
NINPUT 20t;; 
NINPUT 210 
NINPUT 211 
NlNPuJ 212 
NINPUT 213 
NINPUT 214 
NINPUT 215 
Nlt-.IPUT 216 
NINPUT 217 
NINPUT 218 
NINPUT 2i9 
NINPuT 220 
NINPUT 221 
NINPUT 2~2 
NINPUT 223 
NINPUT 224 
NINPUT 225 
NINPUT 22tJ 
NINPUT 227 
NINPUT 228 
NINPUT 229 



FANI2=S45(14,NCOF) 
OELT45=S45(16,NCOFJ 
GO TO 13CO 

1200 00 1210 1=11,16 
12 1 0 A U G l( I l = S 6 ( I , NC 0 F ) 

CALL SNCICOR6,IA006(1,NCCF),2,8tll 
CALL SN(TF6,A006(1,NC0f),1,54,1J 
GC TO 1300 

1220 CONTINUE 
CALL SNlPR7,S711tNCOFJ,1,8,1) 
GO JO 1300 

123C CONTINUE 
NB8=INB8(NCOF) 
CALl SNifPR8, S8!1,NCCf), 1, 8, 1) 
CALL SN(lCOR8riADOS(l,NCOF),2,8,1) 
CALL SNITF8,ADD81l,~CCFJ,1,54,1J 
GO TO 1300 

1240 CONTINUE 
NUM9=II'.l.JM(NC0t-) 
IEJ9=1EJINCOFJ 
CALL SN(AREA~,S9(1,NCCFJ,1,12,1J 
CALL SN{ICOR9,IA009(l,NCCFJ ,2,6tU 
CALL SN(Tf9,AOD9(1,NCCFJ,1,54,ll 
GC TO 1300 

1250 CONTINI.JE 
DC 1260 1=11,18 

1260 PROPitlt=SlO(I,NCOFJ 
GO TO 13<JC 

121C CCNTINUE 
DC 1280 1=11,13 

128C Tll3fl)=S1l(I,NCOFJ 
NRTR11=111311,NCOF) 
llfll=ll13(2,NCCFI 
IRR11=Ill3(3,NCOF) 
GO TO 1300 

1290 OELT12=S121NCOFJ 
GC TO 1300 

1293 CONTINUE 
DC 1295 1=11,110 

1295 EOGVARtiJ=S131I,NCCFJ 
ICOR13=IADD13(NCOF) 

1300 lf(NTYP.NE.IlJGC TC 1320 
DO 1310 1=11,13 

l31C NCIC( I)=NCti,NCOF) 
INSHLC=NC(4,NCOFJ 

132C ITYPE=IGO 
1330 READ(IN,NOISINJ 

c 
lf(NCAS.EQ.Il) lCON(ICl=ITYPE 
GO TOI 1335 1 1380rl40C,l420,144C,1520rl540,1550,1560,1570,1590,1610 

1 t165C J. ITYPE 
1335 CCNT INI.JE 

DO 1336 1::11,13 
1336 AJET(l+3J=C. 
1340 CCNTINUE 

00 1350 1=11r13 
1350 Slii,NCOFJ=AJET{I) 

199 

NINPUT no 
NINPUT 231 
NlNPUT 232 
NINPUT 23C:i 
NINPUT 234 
NINPUT 235 
NI1'\PUT 236 
NINPUT 231 
NINPUT 238 
NINPUT 239 
NINPUT 240 
NINPUT 241 
NINPUT 242 
NINPUT 243 
NINPUT 244 
NINPUT 24, 
NINPUT 246 
NINPUT 247 
NINPUT 248 
NINPUT 249 
NINPUT 2'u 
NlNPUT 251 
NINPUT 2,2 
NINPUT 253 
NINPUT 2,4 
NINPUT 25~ 

NINPUT 2~6 

N INPU f 2~7 
NINPUT 258 
NINPUT 2 ')<, 
NINPUT 260 
1\i.INPUT 261 
NINPUT 262 
NINPUT 2(;3 
NINPUT 264 
NINPUT 265 
NINPUT 2ot 
NINPUT 267 
NINPUT 2tf 
NINPUT 2(J9 
NINPUT 27C 
NINPUT 271 
NINPUT 272. 
NINPUT 273 
NINPUT 274 
NINPUT n5 
NINPUT 276 
NINPUT ?77 
NINPUT 278 
NINPUT 279 
NINPUT 280 
NINPUT 281 
NINPUT 282 
NINPUT 283 
NINPUT 284 
NINPUT 285 
NINPUT 28(; 



DO 1360 I=J4,J9 NINPUT 287 
1360 S11I,NCOFJ=AJET(I+3J NlNPUT 28€ 

DO 1370 1=11,12 NINPUT 28<; 
l37C JETlii,NCOFJ=IJETII) NINPUT 290 

GO TO 1620 NINPUT .2 c; 1 
138C CCNTINUE NINPUT 2<:12 

00 1390 1=11 ,13 NINPUT 293 
13110 S2(I,NCOFl=AJET(I+31 NINPUT 294 

GO TO .1340 NINPUT 2<l5 
1400 CONTINUE NINPUT .!9tJ 

CALL SNIICUR3,IA003(l,NCCFJ,2,8,2J NINPUf 297 
'All SNCTF3,ADD3ll,NCCfltlt54,2) 1\ilNPUT 298 
00 1410 1=11,15 NINPUT 299 

1410 S3(1,NCOFJ=T3Cil NINPUT 30C 
J311,NCOFt=JB3 NINPUT 301 
DO 1415 1=16,13 NINPUT 302 

1415 531I,NCOFJ=B3tl-5) NINPUT 303 
J3(2,NCOFJ=If;3 N INPUT 3C4 
J313,t\COFl=ISid NINPUT 305 
GC TO 1620 NINPUT 3Co 

1420 CONTINUE NINPUT 3,.;7 
Ol. 14~0 1=14, 16 NINPUT 308 

1430 S45ll,NCOFl=FANI1ll-3) NINPUT 3C9 
S45( 15,NCOF)=CFPR4 NINPUT 31G 
CALL SNliCOR4,IA004(l,NCCf),~,8,2l NINPUT 311 
CAll SNITF4,A004l1tNCOF),l,54,2) Nlf\PUT 31.0:: 
GO TO 146C NINPUT 313 

1440 CONTINUE NINPUT 314 
li\151NCOF)=NI5 NINPUT 315 
XBP5CNC0f)=SPR5 NINPUT 31-6 
CAll SNfiCOR5.IA005(l,~CCf),2,8r2J N lNPU T 31.7 
CALL SNITF5,A005(t,NCOF),l,54,2J NINPUT 318 
DC 1450 1=110,12 NINPUT 319 

1450 S45(I,NCOF)=fANAl(l-9) NINPUT 32C 
l46C DO 1470 1-=11,12 NINPUT 321 
147C 154,( I,NCOFJ=IFANUI J NINPUT 322 

DO 1480 1=15.17 NINPUT 323 
148C 1545( ltNCOf)=IFANUIJ NINPUT 324 

oc 149C 1~11 tl3 NINPUT 325 
1490 S45(I,NCOFl=FAN2(1J NINPUT 32t 

OG 150C I=I7,JC1 NINPUT 327 
1500 S451I,NCOFJ=FAN3ti-6J NINPUT 326 

S45( 13,NCOFJ=FAN4 NINPUT 329 
S45(14tNCOF)=fANl2 NINPUT 330 
545116iNCOFJ=DELT45 NINPUT 331 
GC TO 162C NINPUT 332 

1520 CONTINUE NINPUT 333 
CALl SNfiCOR6,IA006tl,NCCFJ,2,8,2J NINPUt 334 
CALL SNI1F6,AuU6(l,NCCf),l,54,2J NINPUT 335 
00 1530 l=llrl6 NINPUT 33tl 

1530 S6li,NC0f)=ALGIIIJ NINPUT 337 
GC TO 162C NINPUT 338 

1540 CCNTINUE NINPUT 33CJ 
CALL SNIPR7,S7(l,NCOF),l,8r2l NINPUT 340 
GO TO 1620 NINPUT 341 

1550 CONTINUE NINPUT 342 
lt-.BBINCOFJ=NB8 NINPUT 343 

200 



c 

CALL SN(fPRE, S8(l,NCCFJ~ 1, a, 2) 
CALL SN(ICOR8,1A008(l,NCCF),2,8,2) 
CAll SN(lf8,A008(l,NCCFJ,1,54,2) 
GG TO 1620 

156C CCNTINUE 
I"'UMfNCOFJ=NUM9 
IEJ(NCOFJ=IEJ9 
CALL SNCAREA9,S9(l,NCCFJt1tl2,2) 
CALL SNIICOR9,1AOOS(1,NCGFJ,2,8,2) 
CALL SNITF9,AU09l1,NCCf),l,54e2J 
GO TO 1620 

157C CONTINUE 
DC 1580 1=11,18 

1580 SlO( I,NCOFJ=PROPI(t) 
GO TO lt:20 

1590 CONTINUE 
00 1600 1=11,13 

1600 Sll(I,NCOFJ=Tll3(1) 
1113(1,NCOFJ=NRlRll 
Ill3(2,NCOFJ=Llfll 
lll3(3,NCOFJ=IRR11 
GG TO 1620 

161C Sl2CNCOFJ=DELT12 
le2C lfCNTYP.NE.Il)GL TO l64C 

00 l63C 1=11,13 
1630 NC(I,NCOFJ=NDICill 

NCI4,~COFJ=INSHlD 
164C CONTINUE 

900C FORMAT(20A4J 
IFIIUNIT.GT.OJGC TO 1?00 
CAll CONVRllTYPE,Il,ll) 

c 
1100 
165C 

c 

RETURN 
CONTINUE 
STORE JET EDGE INTERACTIC~ 

DO 1660 I=ll,llO 
C LRREI\ 1 D.U A 

166C S 13 ( I , NCO F)= EDG 'v AR ( l l 
IAOD13(NCOFJ=ICOR13 
OCNE13 = EDGvAR( lJ 
EMJ13 = EDGVAR( 21 
~Cl3 = EDGVAR( 3) 
TSR13 = EOGvAR( 4) 
SHAM = EDGVAR( 5) 
AJS13 = EOGvAR( 6) 
DOA13 = EDGVAR( 71 
OHNll3 = EOGVARl BJ 
DJCL13 = EOGVAR( ~J 

FlAP13 = EDG~ARClO) 
GC TO 1620 
END 

201 

NINPUT 
NINPUT 
NINPUT 
NINPUT 
NINPUT 
f'IINPUT 
NINPUT 
NlNPUT 
NINPUT 
NINPUT 
II. INPUT 
NINPUT 
NINPUT 
NINPUT 
N!NPUT 
NINPUT 
NINPUT 
NINPUl 
t\'INPUT 
NlNPUT 
r-.INPUT 
NINPUT 
NINPUT 
NINPUT 
NINPUT 
NINPUT 
NINP~T 
NINPlJT 
NINPUT 
NINPUT 
NlNPUT 
NINPUT 
NIt\' PUT 
NINPUT 
1\iiNPUT 
NINPUT 
NINPUT 
NINPlJT 
1\INI-'UJ 
NI~PUT 

NINPUr 
r~ INPUT 
NINPlJT 
NINPUT 
NINPUT 
NINPUT 
NlNPUT 
NINPUT 
NINPUT 
NINPUT 
I'. INPUT 

344 
34? 
34o 
347 
348 
349 
350 
351 
352 
353 
354 
.355 
356 
357 
358 
359 
3cC 
361 
362 
3(;3 
3(;4 
365 
36(; 
3t 7 
36& 
3(..<; 

37C 
371 
372 
312 
374 
375 
3H 
377 
378 
37<; 
380 
381 
3EJ2 
383 
384 
38? 
38l: 
387 
388 
38<; 
39(; 
391 
392 
3<!3 
3' 4 



SuBROUTINE NOISOCIPRT, 1 ,N~tiCll,C~l~rluNlTtXrCfRE,,SP,NCF 
* , ITYPE) 

COMMON/1ShK/IS"TC3,13) 
CGMMCN/SwiTCH/NTVPEriOU~T,hE~G,lCCF,IDUM(7),1CNt13J,NLOPJ 

*•INSE0w(3),INSHLO 
COMMON/TuRBIN/XXXXXX(~),I$~3 
CCMHON/ICPATH/NCAS,NCOF,hTYP,JC,h~~.IARR~V(2) 
CUMMON/TMSPL/SPZ(24tll),IB(2,J,l3) 
COMMON/CLABEL/CH(2,8J 
COMMON/ANGLE/PSI(l7tlC),PSICtl7,10),BflAI17,101 
COMMON/ SDEL T /DT 
COMMON /GCONST/ IN,IO,ITl,IT2,FO,fl,F2,F3,F4,f5,f6tf7tF8,F9,flOt 

* IO,Il,I2,13,14rl5tlbtl7tl8tl9rllOtPltP33tP5tPOOl, 
* EPS,UNOEF,BltlCO,tFR,RPC,ETAI17j,MltfMlr117,A,PI 
UIMtNSI~N TIT(8,14),CHI~t2C),Cf~E'l~4ltSPl24,17l 
DIMENSION TNu(4,2) 
DATA TN~/4HCORE,4H NOI,4~SE ,4H 

*4HTURB,4HINE ,4HNOIS,4HE I 
DATA TIT/4HPRIM,4HARY ,4HJET ,4~~CIS,lHEt3•1~ , 

2 4HPRIM,4HARY ,4HANO ,4HSECC,4~hOAR,4HY JE,4HT NO,~HISE , 
3 4HCO~E,4H AN0,4H TuR,4HBI~Et4~ ~01,2~SE,2*l~ , 
4 4HCO~P,4HRESS,4HOR A,4H~D I,4H~LE1,4H fAh,4H ~CI,~rSE, 
5 4HEXITt4H FAN,4H NOit2HSEe4*1~ t 

6 4HAUGM,4HENTE,4HR-•t,4HNG J,4~ET ~,4HCISft2*1H t 

1 4HBLOw,4HN-FL,4HAP J,4HET ~.4~CISE,3•1H , 
<; 4HLIFT,4H-FAN,4H NCI,2HSE,4*1t- ., 
8 4HEJEC,4HTUR-,4HS~PP,4HRESSt4rC~ Jt4HET N,4HOISE,lH , 
X 4HPROP,4HELLE,4HR NC,3HISE,4*1~ , 
Y 4HHELI,4HCOPT,4HER ~,4HCISEr441H , 
Z 4HMEAS,4HuRED,4H OAT,4HA ~(,3HISE,3•1H , 
U4HJET ,4HEDGE,4H INT,4HERAC,4H11C~,3•1H , 
W4~TOTA 1 4HL N0,4HISE ,4H(ALL,4H CC~t4HPC~E,4H~TS),2H I 

DATA DT/2000./ 
ISw:1 
lftiPRT.EQ.O)RETURN 

C WRITE(IO~T,SJIShT(NCOF,ICL~Tj 
5 FCRMAT(lXr5HISwT=,Il0) 

ITTT=IShl(NCOF,IOLMT) 
90 CONTINUE 

lf(IPRT.NE.8)GO TC ~5 

92 CONY INUE 
lf(LCT.LT.44) Gu TC ~5 

GC ra 100 
9~ lf(NK.EQ.3.ANO.IPRT.NE.S)G0 lC lCC 

IFtlSW.fQ.2)GO TC 115 
lf{l/2*2 .EQ.II GC TC 115 

100 CAll PRINTHtJPRT,LCT,ICUl) 
104 lf(ITYPE.NE.JIWRITE(IOUJ,l05l(Til(~,iTYPt),~=1,8j 

IFliTYPE.EQ.3.ANO.ISW3.EQ.O)~~llECICLTtlC5)(llf(K,ITYPEJ,K=l,8) 
1FliTYPE.EQ.3.ANO.ISW3.E,.2)~RITEtlCul,l06ltTNU(K,l),K=1,4J 
lf(ITYPE.EQ.3.ANC.ISW3.EQ.3)hRilE(lCLTt106)(lhU(K,2),K=l,4) 

106 FORMATCS2Xt4A4) 
105 fORMATlS2Xt8A4) 

l.CT=LCT+l 
IFtiPRT.EQ.BJGO TO 140 

115 GC TO( 12Ctl2Ct12C,l2C,l2Ctl5~,150tl0~),1f~T 
150 CONTINUE 

202 

NO ISO 
NO ISO 
NO ISO 
NO ISO 
NO ISO 
NO ISO 
NO ISO 
NO ISO 
~OISO 
NO ISO 
t.IOISL 
NO ISO 
NO ISO 
fliGISU 
NO ISO 
NO lSD 
l!WISO 
NO ISO 
~OISu 

NO ISO 
~GISO 
Nu 1 SO 
~OISU 
NOI SO 
NO ISO 
NO ISO 
NO ISO 
NO ISO 
NO ISO 
NCISU 
NO ISO 
NO ISO 
NOISC 
NO ISO 
NCISO 
NO ISO 
NUISD 
NO ISO 
NO ISO 
NOISU 
NO ISO 
1\lOISO 
NUISU 
NO ISO 
NO ISO 
Ji.;OISU 
NO ISO 
NtlSO 
NO ISO 
NO ISO 
NOISU 
~OISO 
NO ISO 
tllUISO 
NO ISO 
NO ISO 
NCISO 

2 
3 
4 
5 
6 
7 
8 
9 

lG 
ll 
12 
13 
14 
15 
lo 
17 
18 
lc; 
20 
21 
22 
23 
24 
25 
2(;; 
27 
28 
29 
3C 
31 
32 
33 
34 
35 
36 
37 
3fl 
3S 
40 
41 
42 
43 
44 
45 
4() 

47 
48 
49 
50 
51 
52 
53 
54 
55 
St. 
57 
58 



c 

IF l ISW-ll 152, 152, 189 
152 lf(JTTT.NE.O.OR.JNSHlO.~E.OJISh=2 

JF(llYPE.EQ.l3JISh=1 

154 wRITE(I0~1,155J 
LCT:LCT+3 

155 FORMATI49X,35HINUEX, FREE-FIELD SPECTR~ (R: 1 MJ//J 
CALL PRTSHlllUNIT,~,lCT,ICLT,2l 

GC TO 125 
120 CALL PRTSH1(1UNIT,~,LCT,ICUJ,1J 
12 5 W R IT E ( I 0 U T, 13 0) ( C f R E Q ( K lJ , ( S P ( I< 1 , I< 2) , K2 = 1 , 17 ) , K 1 = 1 r N C F ) 
130 FORMAT(1Xt1Pt10.3,1X,CPF1.1,16F7.1) 

LCT=LCT+1 
GO TOll40,140rl4C,l4C,14C,l6C,lSC),IPRI 

160 WRITE( IOUT,l70) lETA{JlJ,Jl=1,17J ,X,CHCIUfi,IT+1,1J 
170 FORMATI/2X,8HANGLE >II/3Xr5H(DE~),3X,l7F7.C//50X, 

* 19HSIDELINE DISTANCE =,1FE1C.3,A3 /) 
LCT=LCT+t 
RETURN 

140 CAlL WRPNl(NK,I,IOUT,lCT,IP~l) 

135 PETURN 
180 WRITE(IOUT,l85) 
185 FGRMATt/3X,6HANGlES/3Xe5h(OEG)/) 

WRITE( lOUT, lE6) {PSI lJrl) ,J=1r17) ,lSUA(J,l) rJ=l,l7), 
* IETAIJJ,J=1tl1) 

166 FURMATI4X,3HPSI,SX,17F7.1/4X,4hBE~A,4X,l7F7.1/ 

* 4Xr2HXI,6Xrl7F7.1) 
200 CONTINUE 

OElT=Dl*DPR 
WRITf( IOLTr1 87) DEl T, X ,Ct-l( Il.f\ I 1+ 1,1)-

187 FORMAT(4X,5HDElTA,3X,F7.1r31~r2G~SIOEtlf\c OISTAf\CE = 
* lPE10.3,A3/l 

LCT=LCT+9 
(f(ISW.EQ.2JGO TO ~2 

RETURN 
189 1Sw=1 

ISWTINCOF,lDLMl)=C 
wRITE{ IOUT,lc;Q) 

190 FGRMATI49X,35HPREOICTED CCf\FIGLRATICf\ COR~ECTIONS //) 
LC1=LCT+3 
CALL PRTSHU IUNIT,XrlCT,ICLlr3) 
WRITEIIOUT,l30)(CfREQCK1J,(SPZt~l,~2),K2=lrl7),Kl=1eNCF) 

lCT=lCT+l 
wRITE( IOUlrlS5) 
wR lT E( IU UT, 19 5) { P S 1 ( J, I ) , J = 1 , 11) , { H A ( J) , J= 1 r l7 J 

195 FORMAT(4X,3HPSI,SX,17F7.1/4>1e2H)I,6X,l7f7.1) 
GC TO 200 
END 

203 

NOI SO 
NCISU 
NO ISO 
NU ISO 
NOISU 
NO ISU 
NO ISO 
NUISO 
NOI SO 
NOISU 
NOISU 
NO ISO 
NO I SO 
NO I Su 
NO ISO 
NC1Sw 
NO ISO 
NC ISO 
NUISO 
NOI Su 
NO I Su 
!'.UISu 
NCISO 
NG 1 SU 
NO ISU 
NO ISO 
NO ISO 
NG I SU 
NCISU 
NO ISO 
NO ISO 
NCI SU 
NO ISO 
NUSU 
NCI SU 
NO I SO 
NO.ISU 
NO ISO 
NU I Su 
NGISU 
t-.OISU 
NO ISO 
NU I SO 
NO ISO 
1'\0 ISO 
NOISU 
NO ISO 
NCISU 

59 
60 
o1 
62 
(;3 

64 
65 
66 
t;,7 
68 
oc;; 
10 
7l 
72 
73 
74 
7~ 

7t 
11 
78 
79 
BC 
81 
82 
83 
84 
85 
8t 
87 
88 

90 
91 
n 
93 
S4 
S5 
c;Jt 

97 
98 
<19 

lCC 
lCl 
1C2 
103 
104 
lC5 
106 



c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

c 

SLBROUTINE NSI-tiO 

PLI-tPOSE 

INPUT 
EMJ 
I WED 

TSTSO 

ASF 

CPS IU 
fASS 
BETA 

NASRO 

USI-'L 
PSI 

Nl.JSPL 

INUSP 

OIAMT2 
DSL 1 
DSL2 

TO READ ~OISE SHIELCING REFRACliGN 
INPLT DATA AND SET lP CLRVES FO~ 
OISCHAPGE TLRBC~AC~I~ER~ ~CISE CCMPC~t~TS 

DATA IS STORED FOR ~LL CC~FC~E~TS Gf ALL THREE 
CGNFIGLRATICNS FCR THE FIRST CASE. THE~ GNlY 
CHA~GES I~ DATA FCR A CC~PC~ENT I~ A CC~FIGURATION 
REPLACE DATA IN THE fiRST CASE 

EXHALST FlCk MACH ~C 
AN ARRAY I~DICAII~f THE TYPE GF WI~G EDGE 
DIFFRACTIC~ SCLLTIC~S TC SE INCLUDED FCR 
THE NOISE COMPC~E~l CO~SICEREC 
l~ED(l)=1 TRAili~G ECGE 
I~tD(2)=1 LEADING EDGe 
lRE0t3)=1 TIP EDGE 
EXHALST FLC~ STATIC TE~PERATURE RATIO WITH 
TSO=TAMB IN ABSCLLTE UNITSlOEG R OR K) 
ANGLE OfFSET, GA~A, FCR A~GULAR SHIFT Cf SOURCE. 
ONE-DIMENSIONAL ARRA~S fGR E~PIRIC~L ACJUSTMENT 
CURVES TO lHEGRETIC~l JET ~EFRACTICN MODEL WITH 
CPSIC = CGTA~GE~TCPSIC) I~OEPENCENT VARIABLE 
fASS = ALFA I~ F1GLPE Gf E~GR. CCC. 
BETA = BETA I~ fiGURE GF ENGR. COC. 
NU~BER CF PCI~lS l~ THE E~PIRICAl CURVES-
FASS ~S. CPSIC ~~C BETA VS. CPSIO 
IF NC INPuT CLR~ES ~RE IC eE I~PUT. SET ~ASRO = 0 
AND BUILT-IN CLR~ES ~ILL BE USED. 
EMPIRICAl OIRECTI\11~ CURVE Cf UNSHIELCEC SPL 
AT STATIC CCNDITIC~5 USED IN S~IELDING CALCULATIONS 
IF PREDICTED A~D BLILI-1~ VALUES ARE ~CT DESlREU 
NUMBER CF PCI~lS I~ THE EMFIRICAL CURVE 
UPSl .vs. PSI 
INDICATCR TO DECICE ~HICH EMPIRICAL CuRVE Of 
USPL .vs. PSI TC LSE 
INLSP=C uSE FRECIClEC ~AlUES 
INLSP=l LSE BLILl-1~ VALUES 
INLSP.GT.l USE I~FLT ~ALUES DEFINED ABCVE 
DIAMETER CF NCZllE(~ CR Fl)SE~C~CARY JET 
OIMENSICNLESS SHIELC LE~GT~ TO NOZZLE EXIT PLANE 
PARALLEL TC EX~ALST AXIS tP~I~ARY AND SECLNCARY) 

CCMMON /SWITCH/NT~PE.Il~PE 

COMMON/ICPATH/NCAS,NCCF,~TYP,IC 

COMMON /TUR81N/HM1,HM2,~~3,H~4tH~5,H~6•H~7,H~8,H~9•1S~3 
CCMMON /GCONST/IN 

JET NOISE SHIElDING CATA 
COMMON/JNSHLD/OIAMT2,0SLlrDSl2 
WING SHIELDING DATA 
COMMON/REFRAC/EMJ,TSTSC.IWEDl3),f~SSl24),SETAt24l•CPS1Cl24) 1 ~ASRG 1 * ASf,lwSFE 
COMMON/UNSHlO/LSPLl19lrPSillS),~LSfl,I~LSP 

DIMENSION FPSit24),FBETAt24),1PSil24),TBETAt24),CPSil24) 1 CBETA(2~l 
*rUSPINl 9J,PSIINl ~) ,LSPAfll7),fSI~Fll1),USPTSll7),pSfTBll7j, 

* LSPCRll7),PSICRtl7)• FALFl24), TALF(24), CAlf(24) 

204 

N SR 10 
NSRIO 
NSRIO 
NSRIO 
NSR 10 
NSRIO 
NSRIU 
NSR 10 
NSRIO 
NSRIO 
f\:SRlU 
NSRIO 
fiiSRh.l 
NSR 10 
NSR 10 
NSKlu 
NSR!G 
NSRIO 
NSRIO 
NSK HJ 
NSklu 
NSP IG 
NStUC 
NSR lU 
NSRIO 
NSR IU 
NSRIO 
NSR 10 
NSRIO 
NSRIC 
NSR 10 
NSR IU 
NSRIO 
fi<SR 10 
NSRIO 
NSRIG 
NSR 10 
NSRlu 
NSIUO 
NSR lU 
NSR Iu 
NSR IU 
NSR 10 
NS~IO 
NSRIO 
NSRIU 
NSR IO 
NSRH; 
NSklL 
NSR 10 
NSRIU 
NSRIO 
NSRIO 
NSRiu 
NSRlU 
NSR 10 
NSR 10 

2 
3 
4 
:> 
c 
7 
s 
s 

10 
11 
12 
13 
14 
15 
16 
17 
1£ 
lS 
2C 
21 
22 
23 
24 
2~ 

2t 
n 
.28 
29 
3C 
31 
32 
33 
34 
35 
36 
37 
38 
3<; 
4C 
41 
42 
43 
44 
45 
4t. 
47 
48 
49 
50 
?1 
52 
~3 
54 
5.5 
5t 
57 
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C STORAGE REQUIRED FOR SA~ING DATA FCR ~EXT CASE 

c 

DIMENSION ICONl20),STOll3J,ISTLlt3,3),STC2t3,3),1ST02{3,3), 
* IS3C(3,3l,IS3CC(3,3t,SJ3C(3,3),513CA(l9,3),ST3CBC19,31, 
* ST3CCllC,3),ST3C0(10,3J,IS3Tl3,3),1S3TT(3,3),ST3Tt3,3), 
*ST3TA(l9,3J,ST3TB(l~,3),ST3TCllC,3J,ST3TC(l0t3l, 
*IS4l3,3J,IS44(3,3),ST4A(l9,3l,ST4El19,3J ,IS5(3,3),1S55(3,3), 
* ST5(3,31tST5A(l9,3J,ST5B(19,3J.ST5Cll0,3),Sl50Cl0,3J, 
* ST3CEf24,3),ST3TE(24,3J,ST5E(24,3) 

EQUIVALENCE (PSIAf(lJ,PSICRllJ,PSITBll)J,tFPSI(l),JPSitlJ,CPSIC1}J 
NAMELIST/SHLDAT/EMJ,TSTSC,IhED,FASS,BETA,CPSICti~ASRC,ASF, 

*USPL,PSI,NUSPL,INLSP,OIA~12,0Sl1 10SL2 

C DATA fOR EMPIRICAL AOJLSI~ENT CLR~ES TC JET ~EFRACTIG~ ~OOEL 
CATA INASRO /0/ 

c 

DATA FPSI l-4.,-3.5,-3.,-2.75,-2.5,-2.25,-2.,-1.75,-1.5t-1•25t-1•r 
1 -.75,-.s,-.25, .25,.5,.75,1 •• 1.25,1.5,1.75,2.,2.5,3.1 

CATA FALF /2*.45,.53,.64,.75,.S7,1.02,1.22,1.42tl•55,1.47,1.3,l.l6 
•,I.04,.93,.93,1.Cl,l.l4,1.17,l.C2,.aa,.79,2*.751 

DATA CALF /2*.45,.51,.57,.67,.17 •• S6,.96,1.03 1 l.07,1.01,.9,.BL, 
* .17,2*.75,.a,.91,.~5,.92,.es,.7€,2•.751 

CATA TALF /2*.45,.5,.53,.59,.67,.72,.78,.8,.72,.62,.55,.53r.54r 
* .56,.57,.61,.7,.79,.82,.8,.7&,.75,.75/ 

DATA FBETA /2*.95,.92,.82,.~3,.41,.18,-.07,-.28,-.4,-.37,-.19,.07, 
* e37t.93,1.1r1.13t1aC6tle02r5*1./ 

DATA CBETA /4*.95,.9,.8,.66,.4E,.lS,.07,-.o7,.01,.27,.54,1.08, 
* l. 2 7, 1 • 3 2, 1 • 3, 1. 16 , 1. 1 , l. C 7 , 1 • C 5 • 2 *1 • I 

DATA TBETA /2*.95,1.,1.C7,1.17,1.2,1.17,1.04,.87,.6,.32r.26,.46r 
* .73rl.27rl.47,1.55tl•47,1.35,1.24,1.16,l.09,2*1•1 

C UNSHIELDED DIRECll\11~ FOR hiGh-E~PASS PATIC TUP~SCFANS 
DATA USPIN/O.,o.,-1.,-3.,-6.,-ll.,-17.5,-30.,-43./ 
DATA PSIIN/0.,50.,fC.,7C.,ac.,~C.,l00.,120.,140./ 

DATA USPAFI-27.,-21.5,-11.5,-14.5,-12.5,-11.,-9.,-7.,-4.,-1.5,0., 
•- 1. 5 , - 5 • 5 , - 1 C • , - 13 • 5 ,- 16. ,- l 1 • I 

DATA USPTB/-19.,-la.,-17.,-16.,-15.,-14.,-12.,-10.5,-7.,-2.5tO•t 
•-5.5,-11.,-13.~,-14.3,-14.5,-14.7/ 

DATA USPCR/-20.5,-17.5,-l4.7r-13.3r-12.,-10.2,-8.5,-6.5,-4., 
·- 1. 5 • 0 • '- 1. 5 ,- 4. '- 7. 5 ,-11. ,- 13 • '-13. 51 

DATA PSIAFI0.,20.,40.,5C.,60.,7C.,E0.,90.,l00.,110.,120.,130., 
*140.,15C.,l60.,17C.,l8C./ 

c 
C C~ECK NOISt COMPONENT T~PE A~C E)ll If ~CT I~CLUCEC 
c 

lftiT~PE.GT.5lGG TO 3CC 
c 
C TEST If FIRST CASE.IF IT IS REAC CATA A~C STCRE fGR EACH 
C CGMPONENT,IF NOT FIRST CASE RET~IE\E DATA FCR COMPUNENT AND 
C CONFIGURATION AND THE~ GC AND REAC 
c 

lf(NCAS.NE.1)GU TO 4CC 
INUSP=O 
INASRO=O 
ASF = 13. 
EMJ=O.O 
TSTSO=l.C 
GO TO 6CC 

400 I GO= ICON ( U:) 

205 

NSRIO sc; 
NSRIO 60 
NSRIO 61 
NSRIO 62 
NSRIO v3 
NSRIO 64 
NSRIU 65 
NSRW o6 
NSRW o7 
NSR 10 68 
NSR 10 os 
NSRIO 70 
NSRW 71 
NSRIO 72 
NSkiU 73 
NSRIO 74 
NSR 10 75 
NSR IU 76 
NSRIU 17 
NSR lO 78 
NSRlu 79 
NSf<IU 8(, 
1\iSIUO 81 
l\4SRlL 8~ 
N St- lu 83 
NSRIO 84 
NSRIC 85 
NSRIL 86 
NSRIO 87 
NSR lO t£ 
NSR IC 8C) 
NSf< I G c;c 
1\iSRIU '11 
NSRIG '12 
NSklU S3 
NSR 10 94 
NSI<.W s~ 

NSRHJ 9t.J 
NSR lG S7 
NSR 10 98 
NSR 10 c;c; 
NSR IO 1CC 
!I.SR 10 101 
NSR lU lC2 
NSR 10 103 
NSKIU 1C4 
NSR 10 lC5 
1\iSR 10 lOb 
NSRIU lC7 
NSRiu 108 
NSRIG 1C9 
NSRIO ilC 
NSK 10 111 
NSklC 112 
NSRlO 113 
NSRIU 114 
NSRIU 115 



IF(IGO.GT.5)GO TO 300 
GO T0(410,420,43C,44C,4~GlriGC 

c 
C PRIMARY JET 

c 

4le DSL1=ST0l(NC0f) 
00 415 1=1,3 

41S IwED(I)=ISTOl(I,NCOFI 
GO TO 60C 

C PRIMARY AND SECONDARY 

c 

420 OSL2=ST02(1,NCOF) 
ClAMT2=STC2l2rNCCFl 
CSL1=ST02(3,NCOF) 
DO 425 1=1.3 

425 I~EOtiJ=IS102li,NCCF) 
GC TO 6CC 

C TURBINE OR CUkE 
430 If(IS~3.NE.21GO TO 435 

C CCRE 

c 

CALL ~SDSTC(IGO ,INASRCriS3Cll,~CCfltiS3CCll,NCOF),ST3CEtl,NCUF), 

*ST3Cll 1 NCOFJ,ST3CAtl,NCGFJ,S13CS(l,NCCfJ,ST3CC(l,NCOfJ, 
* ST3COil,NCCFlr2l 

GO TU tee 

C TURBINE 

c 

435 CALL ~SDSTOtlGO 1 INASRO,IS3Tlle~CCf),lS3TT(1,NCOFJ,ST3TE(l,NCCf), 
*ST3T(l 1 NCOFt,ST3TAtl,NCCFJ,ST318(l,NCCflrST3TCllwNCGFJ, 
* ST3T0(1,NC0f),2) 

GC TO 6CC 

C INLET FAN 

c 

44C CALL WSOSTOliGO ,INASRl,IS4(l,~C(f),IS44llrNCOFJ,ST5E(l,NCOFl, 
*ST5(1,NCOF),Sf4All,NCCF),ST48(1,~C(f),ST5C(l,NCLf), 

* ST50( l 1 NCOFlr2l 
GC TO tee 

C EXIT OR AFT FAN 
450 CALL wSDSTOliGU ,INASRC,ISS(l,~CCFJ,IS55(1,1\CCfl,ST5E(1,NCCf), 

* S T 5 ( 11 NCOF) , S J 5A ( 1, 1\CGF j , S TSB ( 1, f\C (f) t S l SC l 1 , 1'\CGF), 
* ST5D(l,NCOF),2) 

C READ NOISE COMPONENT SHIELOII\G DATA 
c 

60C Ri:AO( IN, SHLDAT 1 
c SAVE THE COMPONENT TYPE 

lFlNCAS.EQ.l)ICON(IC)=ITYPE 
GG T0(71C,72C,73C.74C,75C),I1YFE 

c 
c PRIMARY JET 

71C S !0 11 NCOf) =0 SL1 
cc. 715 1=1,3 

715 IST01(I,NCOfl=lhED(l) 
GC ro Joo 

c 
c PRIMARY AND StCGNOARY JEt 

72C ST02l L, NCOF) =D SL2 
ST02(2,NCOFl=DIAMT2 
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NSRIO 116 
NSRIO 117 
NSR 10 118 
NSRlO 11~ 

NSR lO 120 
NSRIO 121 
NSRIU 122 
NSRIO U3 
NSRIO 124 
NSR 10 125 
N SR llJ 126 
NSRID 127 
NSRIU 128 
NSRIU 12~ 

NSt< 10 130 
NSR lO 131 
NSklU 132 
NSRIU 133 
NSf< 10 134 
NSRIO 13? 
NSKIU 136 
NSR 10 137 
NSRIO 138 
NSRH; 139 
NSRIU 140 
NSRIO 141 
NSRIU 142 
NSR IU 143 
NSR lU 144 
1\:SRIO 145 
NSR llJ 14o 
NSRIU 147 
NSRIU 146 
NSRIU 149 
NSR 10 15<.. 
NSR 10 151 
1\JSR IU 152 
NSRIO 15 3 
NSRH.J 154 
1\SRIO 155 
NSRIO 15(; 
NSR IU 157 
NSR IU 156 
NSR IU 159 
NSR 10 160 
NSR IU lc 1 
NSRIU lb2 
NSR lO 163 
NSRIO 1t)4 
NSRIO 165 
NSR 10 l6o 
NSRIO 167 
NSKIO 168 
NSRIO 1 t; c:; 
NSRIU 170 
NSRIU 171 
1\SRIO 172 



c 

ST02C3,NCOFJ~OSll 
DO 7 2 5 I: 1, 3 

725 ISJ02CI,NCOFl=I~EDtl) 
GO TO 300 

C TEST FOR COR~ OR TURBINE 
73C lfliSW3.NE.21GO TO 735 

C CORE 
CALL WSDSTOC ITYPE~INASRO,IS3CC1,~CCf),IS3CCClrNCOFJ,ST3CEI1.NCOFJ, 

*ST3ClltNCOFJ,ST3CA(l,NCOFJ,ST3CB{l,NCOF),ST3CCCl,NCOFJ, 
* ST3CDll,NCOFJ,l) 

GO TO 15 
C TLRBINE 

c 

735 CALL WSDSTOCilYPE,INASRO,IS31(l,~C~f),lS3TTClt~COFJ,ST3TE(1,NCOF), 
*ST3T(1,NCOFJ,ST3TACl,NCOF)•ST31Bfl,NCOF),ST3TC(l,NCOf), 
* STJTOll,NCOF),1) 

GO TO 15 

C INLET fAN 
74C CAll wSDSTOCITYPE,INASRC,IS4(l,~CCf) riS~4(l,~CCFJ,ST5E(l,NCOF), 

*ST5(l,NCOF),ST4A(l,NCOFJ,ST48(l,~CCF),ST5C(le~COF), 

* ST50ll,NCOFJ.l) 
GO TO 15 

c 
C EXIT OR AFT FAN 

750 CALL WSOSTOtiTYPE,INASRO,IS5(1,~CCFJ,IS55Cl,~CCFJ,ST5Efl.NCOF), 
*ST5(l,NCOF),ST5A{l,NCOFJ,ST58Cl.~CCFl,ST5Cll,~COFJ, 

* ST50Cl,NCOF),1) 
C IF PRIMARY AND SECONDARY RETLRN 

15 CONTINUE 
c 
C TEST UNSHIELDED E~PIRICAl OIRECTI~JTY CURVE uSAGE 
C BRANCH If PR~OICTEO OR INPLT CLR\E 10 8E USED 

JFCINUSP.NE.1JGO TO iCC 
c 
c 
c 

20 

3C 

4C 

50 

55 

60 

1C 

STORE TEST DATA DIRECTI~ITY CLR'YE FCfl CCHC~HT 
FROM BUILT-IN CURVES 
IFIITYPE.NE.5)GO TG 3C 
NUSPL=-17 
OG 20 IS=l,NvSPL 
USPL(ISl=USPAFCISJ 
PSH ISJ:PSIAFl lSJ 
GO TO 100 
lf4ITVPE.NE.4)GO TO 5C 
NUSPL=c; 
00 4C IS~l,NLSPL 

USPLCIS)=LSPINCJS) 
PSH IS):: PSI IN( IS) 
GO TO 100 
lfl1Slii3.EQ.O)GO TO 280 
IFIIS1ot3.NE.3JGO TG 10 
NvSPL=l7 
DC 6C IS~l,NUSPL 
USPLCJS)=USPJB{IS) 
PSI( ISJ-=PSH8(1S) 
GC TO 100 
NuSPL=17 
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ITYPE 

NSR 10 173 
NSRIO 174 
NSRIO 175 
NSR 10 17t: 
NSRIO 177 
NSRiu 178 
NSRIO l7S 
NSR 10 180 
NSRIO 1£1 
NSRIO 182 
NSRIO 183 
NSRIU 164 
NSRIO 185 
NSR IG 18t 
NSK 10 187 
NSRIO 188 
NSRIO 1841 
NSR IU l9C 
NSRIO 191 
NSR 10 192 
NSR 10 193 
NSRIU 194 
NSRIO 195 
NS.IUO 196 
NSRIL 197 
NSRIU l <; b 
NSRIU 199 
NSR 10 zoe 
NSRIO 201 
NSIUG 202 
NSRIU 203 
NSRIO 204 
NSR 10 205 
NSR 10 206 
1\iSR 10 207 
NSR 10 2C8 
NSRIO 2CS 
NSRIC 21C 
NSR IU 211 
N SR I\.J 212 
N SR ILl 213 
NSR 10 214 
NSRIO 215 
NSR 10 216 
NSRIO 217 
NSRIO 218 
NSRH.J 219 
NSR IU 220 
NSRitJ 221 
NSRiu 222 
N SR llJ 223 
NSRIO 224 
NSR IU 22~ 

NSRIO 226 
NSR 10 227 
f\<SRIO 228 
NSkiO 22S 



c 
c 
c 

DC 8C IS=leNUSPL 
USPL(IS)=OSPCR(IS) 

80 PSH IS) =PSICR(IS.) 

C~ECK FOR INPUT Of ~MPIRICAl AOJlSl~E~T CURVES FCR Jfl REfRACTION 
MODEL, IF NOT INPUT, uSE DEFAULT ClR~E~ PER CCMFCNENT fYPE 

lCC NASRO=INASRO 
IF {NASRO .NE. 0} GO TC 3CC 
NASRO = 24 
If( ITYPE.EQ.4}G0 TO 300 
IF!ITYPE.NE.5)G0 TO 130 
DC 12C IS=l,NASRO 
BHACIS) =FBETAIJS) 
fASStiS) = FAlftlS) 

12C CPSIOIISJ=FPSIIISJ 
GO TO 300 

13C lf(1Sk3.NE.3l GO TO 150 
DC 14C IS=l,NASRO 
eETAt ISJ =TBETA(JSJ 
FASS(IS) = TAlfliS) 

l4C CPSIOl IS)=lPSlliS) 
GO TO 300 

l5C DO l6C lS=l,NASRO 
BETA( IS) =CBETAtiS) 
FASS(IS) = CALf(IS) 

160 CPSIOI IS)=CPSI(IS) 
GO TO 300 

28C WRITEI6r290) 
2SC FORMAT( lHO,lCX70HOO CORE SEPA~ATE FRC~ TURBI~E W~EN S~IELDING lNLL 

$USED TURBINE ASSUMED) 
GC TG 55 

30C RETURN 
END 
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NSRIO 
NSR 10 
NSR 10 
NSRIU 
NSRIU 
NSR lO 
NSRIO 
NSRIO 
J~;SRIO 

NSRW 
NSRIG 
NSRIO 
J~;SR 10 
NSRIG 
NSRIO 
NSR lU 
NSRW 
NSRIO 
NSR 10 
NSRIO 
!I;SR lU 
NSR 10 
NSRIO 
N $1( IU 
NSRIO 
NSRIO 
NSR 10 
NSR lO 
NSRIO 
NSRIU 
NSRIO 
NSR lO 
NSRIO 

230 
231 
232 
233 
234 
235 
23t 
n1 
238 
239 
240 
241 
242 
243 
244 
24~ 

24(; 
247 
248 
24<; 
2~0 

251 
252 
253 
2~4 

255 
25(; 
2';,7 
258 
2~9 

2tC 
2H 
2b2 



c 
c 
C PURPOSE INITIAlllE PlCTTER A~D REAC I~ CATA 
c 
c 
c 

INPUTS MAXIML~ OI~E~SIC~ (f APR~YS STCRING FLIG~T PAT~ 
DATA PCihTS 

c 
c 
c 

OUTPUTS PRINTED CC,..TOUR OAT~ PCINTS 
PLOT OF NOISE lEvEl CO~TCURS 
PLOT OF SIDllNE ~CISE lf~El c 

c 
c 
c 
c 
c 

X,Y DIMENSIONS tNOlM) MLST BE AT lEAST 2 GREATER THAN T~E NUMBER OF 
FLIG~T PATH POINTS TO BE READ 

lOGICAL IWRITE: 
DIMENSION XINOJM,H2,~5),YI~OIM,~2,~5J,FP~THI~CIM,3J,V~OISEI5J, 

* AP EA' 5 J 
* ,SNOliNOIM,3l,TITLE( SJ,NOIST(3) 

C 36C 
C * ,SNDLINDIM,3J,TITLE(18),NDIS1131 
c 
c 360 
c 
c 

COMMON /PLT/ SCALV,YLENM,XLE~~~C~~t,..,LABELX(10),LABELYI10), 
1 AXUNIT,NLABELI2),SCAlU,IWRilf 

CGMMON /PLT/ SCAlv,YLENH,XLE~~,CfFIN,lABELXI 4J,LABE:LYI 4), 
1 AXUNITrNLABELI1J ,SCALU,IWRllE 

c 
C PLOTTING BUFFER MAY NCT BE REQLIREC FCR hCLSTC,.. INSTRUMENT PlOTTER 
c 

c 

c 

DIMENSION BUfFER(1C24J 
DATA IBUF/1024/ 

DATA CM,XIN /2HCM,2HI~/ 
CMPIN=2.54C01 
REWIND 2 
lkRITE= .FALSE. 

C INITIALIZE PLOTTER TO ~RITE CN TAFE~S 
CALL PlOTS(8UFFERtiBUF,9~) 

C FACTOR REQUIRED ONlY FOR BCS 360 RU~~ 
C CAll FACTORC2.0) 
c 
c 
c 
c 

INPUT FROM CARDS GENERAL PLCTTI~G SPECS 
3~0 

1905 
C 3~C 
C1000 

1000 
c 3te 
c 

REA0(5,1CCO,END=~C5) SCALv,XLE~~~~lE~~tDU~ITS,AXU~IT,~LABEL 
~CAlv,XlE~~rVLE~~,OL~ITS,AXUNIT,NLABEL 

c;cs, l<JC5 
REA0(5,100CJ 
If ( EOF ( 5) J 
CONTINUE 

FCRMATI3ftO.C,3X,A2,5X,A4,5X,2A4) 
FORMAT(3FlO.Or3XrA2,5X,A4r5XtA8l 

READl5t10Cl,END=~05) LABElX,LABELV 
READt5,1001 ) lABELX,LABELV 
IF (E0F(5)) 905, 29C5 

209 

PLGTJT 2 
PlOT IT 3 
PLOTI T 4 
PLOT IT 5 
PLOTI T b 
PLOT IT 7 
PLUTH 8 
PLCTI T 9 
PLOT IT 1G 
PLOT IT 11 
PLOT If 12 
PLOT IT 13 
PLOT iT 14 
PLOT IT 15 
PLOT J1' lo 
PLOT 1 T 1 7 
PLOT IT le 
PLOT IT 19 
PLOT! T 2C 
PLGTI T 21 
PLCTIT n 
PLOTIT 23 
PLOT IT 24 
PlGTIT 25 
PLOT IT 26 
PLOT IT 27 
PLCTIT a 
PLOT IT 29 
PLOT IT 3C 
PLOT IT 31 
PLOT IT 32 
PlOT IT 33 
PLOTIT 34 
PLOTIT 35 
PLOTI T 36 
PLOT IT 31 
PLOT 1 T 3& 
PLOT IT 39 
PLOTIT 40 
PLOT! T 41 
PLCTI T 42 
PLOT IT 43 
PLOT IT 44 
PLOT IT 45 
PLOT IT 46 
PLOT IT 47 
PLOT IT 48 
PLOT IT 49 
PLOT IT 50 
PU.iTl T 51 
PLOT IT 52 
PLOT IT 53 
PLOT IT 54 
PLOTI T 55 
PLOT IT 5t 
PLOT! T '.J7 
PtOT IT 58 



2«105 CCNT INUE 
C 3tC 
C1001 FORMATt1CA4l 
1001 FORMAT(4A10) 
c 
C LENGTM MUST BE IN CM UNIIS 

IFIOUNITS4NE.XIN.ANO.DUNITS.~E.C~)GC TO 901 
IFIOUNITS.EQ.CMJGO TO 2C 
XLENM=XLENM*CMPIN 
YLEN~=YLENM*CMPIN 

c 
20 CONTINUE 

C READ INITIALIZING DATA 
C 3H 

FRC" TAPE2 

C50 READl2,2CC3.ENO=c;QCJ TITLE 
c ?60 
C2003 
20C3 
50 

FORMAT( 18A4) 
FCRMA T( 8A 10) 
READt2.20C3l 
IF IEOFt 2)) 
CCNTINUE 

Tl TLE 
900, 1 SC3 

1'103 
c 360 
c READI2,200C,ENO=SC2J NP,Nl,NSC,~CIST 

REA0{2,2C00) ~P,~L.~SC,~CIST 

If IEOFI2)l 902, 1SC2 
1SC2 
2000 

2002 
c 

CCNT INUE 
FCRMAT(31?,5X,A4,6X,A4,6X,A4) 
REAOI2,2G02)(VNOISEtlltl=l,~l) 

FORMATI5El5.t,l5) 

c READ DATA FOR 1 SET OF PlClS - CCNTClP + SICELI~E 
c 

DO lCC l=l,NP 
c 36C 
C READ(2,2022rEN0=<;02l FPATHlltll,FFATh(l,2lrFFATHllw3lw 

~EA0{2,2C22) FPAlH(I,lJ,FFAT~li,2),FPATHII 1 3), 
X lSNOUirKJ,I<=1rl'cSDl 

2022 FORMATI6El5.6) 
IF IEOFI2)) 902, 1900 

190C CCNTINUE 
c 
C READ DATA FOR EACH NOISE LE~EL AT PCI~T I 
c 

DO lCO J= 1 ,NL 
RfAOl2,2002J Xll,l,J),X(l,2,J), Yll,ltJl,Yllr2rJl,AREAlJ),IERR 

100 CCNTINUE 
c 
C PLOT CONTOURS 
c 

c 
C PLOT SIOEL INE 
c 

CALL SIOPLTlSNOL,FPATHll,3) .~f,~CIST,TITLE,~SC,NOIM) 
c 
C REPEAl PLCT LOOP UNTil E~D CF DATA 
c 

210 

PLGTI T 59 
PLOT IT 60 
PLOT IT 61 
PlOTlr 62 
PLOT IT 63 
PLOT 11 64 
PLOUT o5 
PLOT IT 66 
PlOT IT 67 
PLOT IT oB 
PLOT IT 69 
PLOT IT 70 
PLOT IT 71 
PLCT IT 72 
PLOT IT 13 
PLOT IT 74 
PLOTIT 75 
PLOT IT 76 
PLGTI T 77 
PLOTIT n 
PLOT IT ?9 
PLOTlT EC 
PLOT IT 81 
PLOT IT 82 
PLOT IT 83 
PLOTIT 84 
PLOT IT il!.l 
PLCT IT 8c 
PLOTI T 87 
PLOT IT 88 
PLOT IT B<; 
PLOTl T 90 
PLCTIT 91 
PLOTIT S2 
PLOT IT 93 
PUJT IT 94 
PLOT IT 95 
PLOT IT c;o 
PLUT IT 97 
PLOT IT <i8 
PLOT IT c:;c; 
PLCTI T lUC 
PLOT IT 10 l 
PLOT IT 102 
PLOTlT 1C3 
PLCTlT 104 
PLOTI T lC~ 
PLOTl T 106 
PLOT IT 107 
PLOTl T 108 
PLOT IT 109 
PLGT l T 110 
PLOTIT 111 
PLOTIT 112 
PLOT IT 113 
PLOT IT 114 
PLGTIT li5 



GC TO 5C 
c 
C NORMAl RETURN 
c 
C EMPTY PLOT BUFfER 
c 
900 CAll Pl0l(0.,0.,9S9) 

~ETURN 

c 
C ABNORMAl TERMINATION 
c 
c;Ql wRITE ( 6, 3000 l 
3000 FCRMATC1H0,2CH ***FATAL ERRC~ •~• J 

WRITEC6,300ll 
3001 

3002 

905 

3005 

999 

FORMAT( lH , 5X, 
X45HPLOT SIZE UNITS MUST BE SPECIFIED AS I~ 0~ CM ) 

GO TO c;9c; 
WIHTEf6t3C00) 
.. RITE(6,3002) 
FORMA H lH , 5X, 

128HINSUfFICIENT DATA CN TAPE2 
GG TO 999 
hRITf(6.,3000l 
W~ ITE ( 6, 3005) 
fORMAT( lH ,sx, 

X45HINSUFFJCIENT PlOT SPECIFICATIC~ DATA (~ CARDS J 
STOP 
tNO 
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PLOT IT 
PLOT IT 
PLUTIT 
PLOT IT 
PLOT IT 
PLOT IT 
PLOTIT 
PLOT IT 
PLOT IT 
Pl 0 TIT 
PLC TIT 
PLOTIT 
PLCH l 
PLU TIT 
PLOT IT 
PlOTI T 
PLCTIT 
PllJTl T 
PUJT l T 
PLCT lT 
PLOT IT 
PlCTlT 
f'LGTIT 
PLOT IT 
PLCll T 
PLOT IT 
PLOTlf 
PLLliT 

lL6 
117 
ue 
119 
120 
lil 
122 
123 
124 
l2!:l 
!L6 
127 
128 
U<;; 
130 
131 
132 
133 
1J4 
13~ 
136 
137 
U8 
139 
140 
141 
142 
14~ 



SiJBROUTINE 
C PURPOSE 

PNOB4(SPL,~I~O,P~C8) 

TO CAlCLLAIE THE PERCEI~EO ~CISE LEVEL Of A SOUND 
PRESSURE LEVEL 5PECTRU~ ACCCRDI~G TC REFERENCE 2 
J. N. THOMAS 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

AUTHOR 
MOCIFICATIONS 

METHOD 

USAGE 

INPUTS 

OUTPUTS 

ERROR RETURN 

STORAGE 
liMING 
REFERENCES 

SLBROLTINES CALLED 

COCUMENTA liON 

NONE 

THIS SLBROLTI~E L5ES ThE METHCOS A~C TABLES IN 
ARP-865 (REFERE~CE 2J. THE SPECTRUM CA~ BE 
PREFERRED 1/3 CCTA~E, PREFERRED CCTAVE, CR CCM~ON 
OC lAVE BANOS. 

CAlL PNOB4(SPL,KI~C,PNC8) 
DIMHSICN SPL(l) 

SPL - ARRAY OF 24 FREFERREC 1/3 CCTAVE, 8 PREfERREC 
OCTA~E, CR 8 CCM~O~ CCTAVE SPL VALUES IN DB 

KINO - = 1 FCR PREFERRED 1/3 CCTAVE 
= 2 FCR PREFERRED CCTAVE 
= 3 FCR CC~~C~ CCTAVE 

PNCB- THE PERCEIVEC ~CISE lEVEL I~ PNCB 

If KINO DOES NCT E'lAL 1,2, OR 3, THE P~L WILl NOT 
BE CALCULATED, ANC ThE FCLLO~ING MESSAGE WILL BE 
PRINTED& KI~D ECLAL· lC --- IS U~CEFINEC. PNCB IS 
SET EQ~Al TO ZEPC A~C CC~T~Cl IS RETUR~EC TO T~E 
CALLING PRCGRA~. 

545 BASE EIGHT 
0.015 CP SECCNOS f(R A 24 VALUE SPL ARRAY 
1. PEARl,N.A., RE~ISED P~L CALCLlATICN PROCEDURf, 

MEMO 6-858G-9-23S,JL~E 1q,1969 
2. SGCIETY OF All(~CIIVE E~GINEERS, Af~CSPACE 

RECOMMENDED PRACTICE 865A, SAE, AUGUST 15,1969 

APPLICATIC~S - ~CNE 

SYSIEfo!S - ALGG1C 

AMEP-S-17C 

*** RESTRICTIUNS *** 
SPL ~ALUES SHOULD BE LESS T~A~ 15C DB • If T~EY ARE ~LTt 

NOV VALUES AND PNDB VALLES ~Ill BE INCORRECT. 

REAL LL,MM 
REAL L,M 
DIMENSION l(24,5J,MC24r4),SPl(24tl7J ,PNCS(l7J 
DIMENSICN ll(l20},fo!MiS6) 
EQUIVALENCEtll(1),L(1,1)),(~(1,1),~~~1)) 

DATA ll I 49., 44., 39., 34., 30.,27.,24.,21. 1 18., 
1 5*16.,15.,12.,9.,5. ,4. ,5.,6. tiC. ,11. , 21. , 
2 55., 51., 46., 42., 39.,36.,33.,30 •• 27., 
1 5*25.,23.,21.,1S.,15.,14.,14.,15.,17.,23.,29. , 
] 64., 60., 56., 53., 51.,48.,46.,44., 42., 
1 5*4C.,38.,34.,32.,3C.,2S.,2S.,3C.,31.,37.,41. , 
4 s1.01 , e5.ss, 87.32 , 79.85, 79.76 , 
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PNOB4 
PNDB4 
PNGS4 
PN084 
PNCB4 
PND84 
PNCB<t 
PN084 
PNOB4 
PNOB~ 

PNCB4 
PNOB4 
PNOB4 
PNOB4 
PND84 
PNOB4 
PNC84 
PNOB4 
PN084 
PNDB4 
PNOB<t 
PND84 
PNCB4 
PN084 
PNC84 
PNOB4 
PNOB4 
PNL84 
PN084 
PNDB4 
PNOB4 
Pf-.1084 
PNOB4 
PNI.JB<t 
PNCB4 
PNDB4 
PNCB4 
PNC84 
PNOB4 
PNOB4 
PNOB4 
PNCB4 
PNDB4 
PNOB4 
PNDB4 
PN084 
PNDB4 
PNCB4 
PNOB4 
PNOB4 
PNCB4 
PNDB4 
Pl\iOB4 
PNCB4 
PNCB4 
PNC84 
PNCB4 

2 
3 
4 
5 
(; 

7 
8 
c; 

lC 
11 
12 
13 
14 
15 
1t; 
17 
18 
1S 
20 
21 
22 
23 
.24 
25 
26 
27 
2E 
2S 
30 
3 l 
32 
33 
34 
35 
3t 
37 
38 
3Ci 
<tC 
41 
42 
43 
44 
4~ 

46 
47 
48 
49 
su 
51 
52 
:>3 
54 
55 
56 
57 
58 



1 75.86 ,73.96 ,74.91 t94.63 ' 13*100., 44.29 t50.72 ' 
5 52., 51., 49., 47., 46.,45.,43.,42. ,41 •• 
1 5*40.,38.,34.,32.,30.,2~.,29.,3C.,31.,34.,37. I 

DATA MM I .079520 , 2*.068160 , .059640 
1 10•.os3o13 , .05964C , 2*.053013 , 2•.on112 
2 2*.053013 • .068160 ' .079520 ' .0596401 ' 
X 2*.0580~8 , .052288 t .047534 
1 2*.043573 ' .040221 ' .037349 ' 7•.034859 
2 .040221 ' .037349 ' 4•.034859 • 2*.037349 
3 .043573 • 
X 
1 
2 
X 

.035336 
6*.030103 

DO 55 JJ=1,17 
SLM=O. 
XMAX=O. 

.043478 ' 
2*.033333 ' 
1*. 029CJ60 , 
15*.030103, 

PNDB(JJJ=O. 
IFlKINO.LT.1.0R.KIND.GT.3J 
IF fKIN0-2) 1 1 2, 3 

GC TC 60 

1 CONTINUE 
NUM=24 
C=.15 
KK=O 
INC=l 
GC TO 10 

2 CONTINUE· 
KK=-1 

4 CONTINUE 
NLM=8 
C=.3 
INC= 3 
GC ro 10 

3 CONTINUE 
KK=-2 
GO TO 4 

1C CONTINUE 
DC 50 1=1,NUM 
A=l. 
KK=KK+INC 
DO 20 J=l,4 
IF(SPL(I,JJ).LJ.L(KK,J) ) GO lC 21 

2C CONTINUE 
J=S 
K=5 
GC TO 22 

21 CONTINUE 

.040570 

.032051 
2*.042285 
9*.029960 I 

' 2*.036831 
' .030675 

C IGNORE SPL(l,JJJ If IT FAlLS CFF THE lC~ER E~D CF THE TABLE,I.E.,J=l 
Jf(J.Lf.2) GO TO 5C 
IftJ.EQ.2) A=.l 
K=J-1 
lf(K .• EQ.2) K=3 

22 CONTINUE 
XNOY= A*10•** {M(KK,J-1) * lSPL(I,JJ)-l(KK,K) ) J 
lf(XNOY.GT.XMAX) XMAX=XNOY 
SliM=SUM+XNOY 

50 CONTINUE 

213 

PNC84 59 
PND84 60 
PNDB4 61 

, PNOB4 62 

' PNll84 63 
PNDB4 64 

, PNDB4 65 
, PNOB4 66 
, PNDB4 67 

PND84 68 
, PN084 69 
, PNDB4 70 

PNCB4 1l 
. PNC84 72 

PN084 73 
PNDB4 74 
P~CB4 15 
PNCB4 76 
PNDB4 17 
PNOB4 78 
PNDB4 7'9 
PNDB4 80 
PND84 81 
PNCBlt 62 
PNDB4 83 
PND84 84 
PNOB4 8.5 
PNDB4 86 
PN084 87 
PNDB4 88 
PNCB4 89 
PNOB4 90 
PNDB4 'il 
PNOB4 'i2 
PNOB4 93 
PNOB4 94 
PNCB4 95 
PNCB4 96 
PNOB4 97 
PNOB4 98 
PNDB4 99 
PNDB4 100 
PN084 101 
PNDB4 102 
PN084 103 
PNDB4 1C4 
PNOB4 105 
PNDB4 106 
PNDB4 107 
PNtB4 108 
PNDB4 109 
PND84 110 
PNOB4 111 
PNOB4 112 
PND84 113 
PNDB4 114 
PND84 115 



BARN= XMAX + C* IS~M - X~AX) 
C PNDB CANNOT BE NEGATI~E 

lf(BARN.GT.0.048) PNOB(JJ):(AlCGlOlBAR~))/.030103 + 40. 
55 CONTINUE 

RETURN 
6C CONTINUE 

WRITE (6,61) KIND 
61 FORMAT( 1CX.l4HKIND EQ~Al TO .I4,13H IS U~CEFINEO ) 

RETURN 
END 
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PNOB4 
PNOB4 
P~084 
PNDB4 
PNLl84 
PNDB4 
PNOB4 
PNDB4 
PNOB4 
PNC84 

116 
117 
118 
119 
120 
121 
122 
123 
124 
125 



SuBROUTINE P~LS~BCSP,PS,TP,EPrPlrllr~~.s,T,F,l,NCSS,I~) 
COMMON /GPRAM/ALTP,ALTR,SlOPE,A~AC~,OUM,SlUISTClOJ,NlENG,IUNIT 

* riSPTR~tiATMOS,IAIRrLAI~AB(24),~TE~PtTEMPI50),TALT(50J 

* ,~PRES,PRES(5C),PAL1(50a,~HL~IO,PALT(50JrRHUMI0(50),CTEMP 
* ,CPRES,CRHUMC,lEGA,IGOR,OTE~F,OPPES,CHUMit,XKN,NO,Fl0(50), 
* ZNR(50J,ZNII50J,LINECT,~AXli~,IFAGE,BCGrTCG,FlRtAALT,EPF 

DIMENSION SP(24r11), PS(l7tll), 1Fil7), EP(5), Pl{l), TL(5), 
l IRI1Cr11) 

DATA LND /1717000CCCCCCCCCCCCOB/ 
Nl=2 
lf(NK.EQ.3)NL=l 
NOBX=NOBS 
CALL PNOB41SPll,l),Nl,PS(l,l)J 
IFIAMAC~.NE.C.JGC TO lCC 
GO TO 200 

100 CONTINUE 
CALL EPNliiPSilrllrTPtl7tBtTtftEFtiEF) 
IFIIER.EQ.O)GO TO 30C 

200 CCNTINUE 
EPilt=UNO 
EP(2)=UNO 
EP(3)=UNO 
EP(4)=UNO 
EP(5)=UNO 

300 CCNTINLE 
JF(NK.NE.3) GO TO 38C 
CAll TCNCORlSP(l,lJrPSiltlLJ,PL,IPPJ 
OC 350 N=lrl1 

35C PSIN,llJ=PS(N,llJ+PS(~,l) 

IFIAMACh.NE.C.)GO TO 37C 
GO TO 375 

37C CCNTINUE 
CALL EPNLIIPSllrllltTP,l7,B,T,F,ll,lERJ 
lf(IER.EQ.OJGO TO 3~C 

375 CONTINLE 
TL ( lJ =UNO 
Tl ( 2 I =LNO 
TL(3)=UNO 
TU 4 ):UNO 
Tli5J=UND 

390 CCNTINUE 
380 CGNTINUE 

RETURN 
EI'ID 
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PNLSUI:I 
PNlSUti 
PNLSU6 
PNLSU8 
PNLSUB 
PNLSUB 
PNL SU 1:! 
PNLSUB 
PNLSUB 
P~LSUB 
PNLSUB 
Pt\LSUS 
Pt-.LSUd 
Pr.;I_Su8 
PNLSUI:I 
PNL sue 
PNLSUB 
PNLSUB 
PNLSUtl 
PNlSU6 
PNLSUB 
PNLSUB 
PI\JLSUB 
PNLSUI3 
PNLSUB 
PNLSUB 
PNLSUB 
PNLSUB 
PNL SU 1:! 
PNLSUB 
PNLSUB 
PNL SUB 
PNLSU8 
PI\JLSUB 
P NL Sl.Jtl 
PNLSUI:l 
PNLSUB 
PNlSUt3 
PNLSL;t:l 
PNLSUB 
PNLSUB 
PNLSUB 
PNLSUB 
PNLSUB 

2 
J 
4 
5 
t. 
7 
e 
<1 

10 
u 
12 
l3 
14 
15 
16 
17 
18 
l<; 
20 
21 
22 
23 
24 
2:, 
26 
27 
2E 
29 
30 
.31 
32 
33 
34 
35 
36 
37 
3B 
39 
4f 
41 
42 
4.3 
44 
45 



10 

100 

llC 

120 

130 
l4C 

lCOC 

SLBROUTINE PRINIH(~,LCJ,L) 
COMMON/ICPATH/NCAS,NCOF,hlYP,IC,~~~.IARR~~l2J 
COMMON/HEA0/~1Nl20),HCLTI20J,CHI~I20) 

DIMENSION HD114J,HC2l7J 
DATA HOl /4HPROG,4HRAM t4HTEE3t4~~0A /, ~TE /~HD~TE/ 
DATA HD2/4HAIRC,~HRAFTr4H NOI,4H5E P,4HREDlt4HCTIOt4H~ 
DATA IENTRY/C/ 
lfliENTRY.EQ.l)GO TC lC 
CALL OATElOA'O 
IENTRY=l 
LCT-=5 
WRITe (L,lCOJ HOlt ATE, H02, CA) 
FORMATI1Hl,57X,4A4,5CX,A4/53~t7A4/120X,Al0) 
~RITEIL,llO)NCAS,HCLT 

FORMAT( lOH CASE NO. ,13r27X,2CA4,1~t8HVR/~O/CAJ 

IFIN.EQ.3)GO TO 13C 
IFIN.EQ.7)G0 TO 13C 
WRITEIL, 120J 
FCRMATilH ) 
GC TO 1000 
wRITEIL,l40)CHIN 
FORMAT(40Xr2CA4) 
RETURN 
END 
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I 

PR INTI-: 
PRlNTH 
PRINTH 
PR INTI
PRINJH 
PRINTh 
PRINH 
PR INTI
PRINTH 
PRINT!-' 
PRINTt-0 
PR INTI
PRlNTt
PRINT!-< 
PRINTt
PRINTI-1 
PfilNTt
PRlNTI-' 
PRINTH 
PR lNH 
Pfl [NTh 
PkiNTh 
PRINTH 
PRINTt-

2 
3 
4 
? 
6 
1 
b 
9 

10 
11 
12 
13 
14 
1? 
it 
1 7 
18 
1'1 
20 
d 
22 
23 
24 
25 



c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c.: 
c 
c 
c 
c 
c 
c 
c 
c 
c 

SlBROUTINE PROP 

PURPOSE 

REFERENCES 

PROGRAMMER 
REQUIRED DATA 

PROP 
PROP 

T~E FCLLCki~G fRCfEllER ~CISE PRECICTIGN PROCED PRCP 
BASED ON lHE BELC~ LISTED REFERENCES. T~E PROCE PROP 
CONSIDERS T~C ~ClSE CC~PC~E~TS. (l)T~E VO~TEX N PROP 
BASED CN THE EQLAllC~S IN REFERENCES l AND 2. PROP 
f2JDISCRE1E TC~E NOISE BASEC CN REFERENCE 3. TH PROP 
RESULTING ~CISE ESTI~ATES hAVE BEEN CORRECTED T PROP 
FREE fiELD I~CEX CCNCITICNS (RADIUS = l METE PRGP 

PROP 
1 F.~. SCHMill• ~.Z.STEP~IEWSKI,J.GlBS,E.HINTE PROP 

A COHPARISC~ Of OPTIMAL ANO NGISE ABATEMENT PROP 
TRAJECTCRIES OF • TILT ROTGR AIRCRAFT,NASA C PROP 
MAY 1972. PkOP 

2 F.~.BARR,,f.fvAGllCZll, ~OISE OETECTABILITY P 
N MEtHOD FOR LCft TIP SPEED PROPELLERS IHAMILTCN 

STANDARD), AFAPL-TR-71-37, JUNE 1971. 

3 B.fvAGLIOlll, GE~ERALilED PROPELLER NOISE EST 
PRCCEDLRE IHAMI LTCN-STANDARC,REIJ IS ION C), 11 

M.A. JAEGER ~CISE AND PRCPULSICN GROUP (
VARIABLE CEFI~ITIC~ UNITS 

ISPRT~--S~ITC.H FCR l/3 CR FULL O.B. 10 OR ll 
T--------THRLST CEVELCPEC BY PRGPELLER. l8f 
w---------PCkER GIVEN JC THE PROPELlER 

SHAFl. 
RPM-------RCTATIC~Al SFEEC CF P~CPELLER 

S~~FT. 

D---------PRCFELLER CIAMETER 
DS~BE-----CHARACTERISTIC CI~E~SlC~ FOR ThE 

HP 

I<. PM 
FT 

BLAC GECMET~Y ~T 0.7 SPAN. FT 
DSlEE=BT*CCSICL)+CL*ABS(SIN ATTANG) 

BT= ELADE ThiCKNESS 
Cl= CHCflD LHGTh 

PRGP 
PRCP 
PROP 
PRUP 
PROP 
PROP 
PROP 
PROP 
PROP 
PROP 
PkUP 
PROP 
PROP 
P~OP 

PROP 
PROP 
PROP 
PROP 
PROP 
PROP 
PR.OP 
PROP 
PKUP 
PRUP ATTA~G= A~GlE CF ATTACK 

ASL.BB---TCHl HADE AREA CF PRCPELLER H**2 PROP 
PROP 

ASUBB = ti* INTEGRAllhUB TO TIP) PROP 
GF CL DELT~-R PROP 

6-------f\U~EH Cf PHPELLER BlACES NONE PROP 
OEL TAE----ANGLE l:lETWEH PRCPELLER AND PtWP 

H(~JZCN DEG. PROP 
SLOPE----CLI~S GRADIENT IE TANIT~ETA) NONE PROP 
DOPSFIJJ)-----DCPPLER SHIFT FACTOR 11-ACMN* PMOP 

CCS()(J. IF f\( DCPPLER SHIFT PROP 
A MACH---A I RCf<Af I ~ACt< f\UMBER NONE PR':'r.> 

THE~ DCPSF=1. NONE PMOP 
CAMB----Afve IH T SPEED CF SCUND PJWP 

CA~f= K *S,RT(TSO) PROP 
K=20.04647 M/SEC PER OEG. KELVIN PRCP 

49.02142 FT/SEC PER OEG. RANKINE PROP 
TSC= STATIC TEMP (DEG. R OR K) PR8P 

Al ALTITUDE ZC PROP 
P---------OlSTA~CE FOR SCU~O PRGPAGATIO~ PROP 
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2 
3 
4 
; 
t 
7 
8 
s 

1C 
11 
12 
13 
14 
15 
1u 
17 
lB 
l<; 
20 
21 
22 
23 
24 
2~ 
26 
21 
2!3 
2<; 
30 
31 
32 
33 
34 
35 
Jt 
37 
38 
3<; 
!,; u 
41 
42 
43 
44 
4~ 

46 
47 
4£ 
I,C 

::c 



C SET~Et~ SCURCE ~~D C~SERVER FT 
C (X,~rZSUB~) AIRCRAFT CCCRCI~AlE RELATIVE 
C lC THE C6SERVER. FT 
C BLF----ARRA"t GF CUTCff fRHUENCI ES t Hl l 
C FOR ThE SCU~C PRESSURE LEVEL 
C SPECTRUM. LENGT~=25 

c 
C FR,CLTlll=lO**l0.1*ll+l5.5Jl HZ 
C NEI\G----1\iL .. EER CF PROPEllER ENGlNtS NONE 
c 
C VARIABLES SET DURING 
C · INITIAllZATIGI\ 
c 
C ALPHA-----A~GLE 6ET~EEN T~E ThRUST AXIS AND 
C ThE ClkECflC~ OF THE AIRPLANES 
C MCTIC~ DEC. 
C AlFHA=OELTAE-ATA~(GxADI 

C SCI-------ThE DIRECTiviTY A~GLE 
C ACCS(-(~COS(CELTAti+LNSINtDELTAEJ 

C /FIJ OE:C. 
C vSLeT-----TIF 5FE:EO ~T/SEC 
C = PI*RPM*CSUBT I 60 
C XMSLBT----RClAliO~Al TIP ~ACH NUMEER 
C XMSBlk----RELAliVE RCTATICNAL TIP MACH 
C f\L~EE;{ 

C =SCPl XMSLET**2+lACMN*CCSlALPHAJ)*~2 
C (CIAGNCSTIC-If XMSUeTR CT .9 OR 
C .LE. 0 I 
C VSLBTR---REUT.I\IE TIP SPEED f-T/SEC 
C = CA~B *X ~SLETK 
C FSLBC----(BSE~vEC F~~CA~E~TAL eLACE PASSAGt 
C FRECLENC~ Hl 
C = B* ~P~/ l60*CCPSf) 
C FSLBv---CBSER'VH CI1ARAClEI{ISTit; FREQUENC~ 
C FCR 8PUACBA~C VCRTEX NOISE Hl 
C =C.28*vS~BlR /(DSUBE*CCPSfl 
C PSLBI-----ARRA' OF PRESSURE SPECTRA LEVELS 
C SPLI -----ARPJ~ CF SCL~C PRESSURt LEVELS 1=1,24 
C BRI~G IN t~FUT CA~C VARIAELES FRCM INPUT ROUT lN 
c 
c 
c 
c 
c 
c 
c 

COMMON/PROPIN/T,~,RPM,D.CS~BE~ASLBB,B,CELTA, 
*ICORlO,LINlO,NTflC,IMA10rlGM1C,N~llO,IDPlO,ILAY10,Tfl0( 10), 
*PCTA10(10),PLAlC(lC),ELChlO,ECI11CrRl~l0(10),TllOllC),CflO,fM10 

COMMON/SwiTCH/NT,PErlT~PE,~E~C,ICCP,IPRT(7),ICNll3J,~LCPT 
C CCNSTANTS uSED IN INTfRNAL CALCLLAliCNS 
c 

CCMMON /GCONST/ IN,IC,lll,IT2,FCrflrf2,F3,F4,F5,F6,~7,F8,F9,FlO, 

* IO,I1,I2,I3,14,15ti6,17,18,19,I10,P1,P33,PSrPOOl, 
* EPS,t..NOEF,Bl,ICD,OFR,RPO,ETAll7),!111,FMl,Il7,A,PI 

c 
C VARIABLE SET CALCULATED IN THE FRCGRA~ PRlCESSI~G 
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PROP 59 
PRCP 6C 
PROP cl 
PROP 62 
PROP 63 
PROP 64 
PROP 65 
PROP t:t: 
PROP 67 
PROP tf: 
PROP l;C, 
PROP 7C 
PROP 71 
PROP 72 
PROP 73 
PROP 74 
PROP 75 
PROP 76 
PROP 17 
PRUP 7f: 
P~UP 7<; 
PROP 8C 
PROP 81. 
PROP 62 
PROP 83 
PROP 84 
PI< OP 65 
PROP 86 
PROP 87 
PkOP ee 
PROP as 
PI<.OP 90 
PRUP Sl 
PRLP S2 
PROP <;3 
PROP <14 
PRLP c;~ 

PROP <jf; 

PROP <:j7 
PROP 9£ 
PROP 99 
PROP 100 
PRUP 10 l 
PKGP lC2 
PR(lP 103 
PROP 104 
PROP 1C5 
PkOP 10(; 
PROP 1C7 
PROP lC8 
PROP 109 
PROP 110 
PROP 111 
PROP 11£ 
PROP 11.3 
Pi<. UP 114 
PROP 115 



c 

c 

COMMON /GCUMuN/ NCF,NK,BCFC24),TSFll24,10,17J,SPLTI24rl71, 
*BUFl25l,RETAI17),SPL2Cl7),JGAGRl~4),CCPSFC17l 

CCMMCN/SUMSPL/SSPLI24,10rl7) 
COMMON/PNLO/PSPLI17r2C),EP~l(5,1GJ,TEP~LI5,10) 

C FREQUENCY ~ANDS USED BY PRCG~A~ 

c 

c 
C GENERAL INPUT PARAMETERS 

COMMON/ANGlE/PSIC17,10),fSICI17,1C),EETAI17rlOI 
c 

c 

CCMMO~ /GPRAM/AlTP,ALTR,SluPE,A~AC~,~CBS,SLDISTl10),1TE~G,luNIT 

* r1SPTRM,IATMOS,IAIR,UAIRABI24J,~TE~P,TEMPI50),TALTI50) 
* ,NPRES,PRESC5Q),PALl(5Q),~hL~IC,RALT(50l,F~UMICI50),CTE~P 

* ,CPRES,CRHUMC,IEGA,IGDRrCTE~F,CPRES,C~UMIC 1 XKN,~C,FLDI50), * ZNRI50JtZNil50J,LINECT,MAXll~,IFAGt,BCG,TCG,fLRrAALT,EPF 
C AIRCRAFT-OBSERVER GECMETRY CLTPLT~ 
c 

c 

COMMON /GEOMO/ AP~IlO,l7J,APZllC,l7) ,PCI10,17J,OPNCI10,17), 
* BlllC,l7),B2110,17),TDS(l7tlO),lPCI17tlO),lRR(lO,l7) 
*tAPP,TP,RHP,APU,TC,RHC,CA,Cl,TSPtl7,lOJ,CCV 

C CONVERSION CONSTANTS 
c 

c 
c 
c 
c 
c 

c 
c 
c 
c 

CCMMCN/GCONVC/Ct2,10J,SLDISXI10) 
CCMMON/TMSPL/SPZl24,17),(8(2,3rl3J 
COMMON/CRSPLS/OOell7J,PSCR(L7),CFB(408},~PSCR 

COMMON/HEAO/Hi~l2CJ,HCUTI2CJ,C~I~(2U) 

UIMENSION SCIANGt15),DRI~OXI15) 
01"1ENSION Sl25J,OA(l0) 
CIMENSION HARll~C) 
DIMENSION HARLEVllt,lO),A~TEI16) 
EQUIVALENCE (HARll),HARLEV(l,l)) 

C BLILO TABLE FCR F OF SCI CU~VES FOR 
C OIRECTIVIT' CCRRECT1C~.lA~GLE AND CCRRECTIUN) 

DATA ORINOX/-7.1,-4.2,-1.6,-l.C,-l.O,-l.G,-0.8,-0.5,-0.0,0.S,-0.2, 
•- 1.6,-4. C ,-11 .. 5 ,- 2 C. 6 I 

DATA SCIANG/0.0,0.349,0.~98,C.872,l.047,1.221,1·396rl•571,1.745, 
*l.91~,2.0~4,2.26E,2.44,2.792,3.14l/ 

C BLILD TABLE Cf AT~C~P~ERIC ABSORPIIC~ COEFF. 
C DELTA K AS A FL~CTIC~ Cf K THE BAND NUMBER 
C DATA BLOCKS DEFINING VARIABLES ~ITh CC~SJA~T VALUES 
c 
c 

DATA (~ARliJ,I=l,EC)/ 
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PROP 116 
PROP 117 
PROP 118 
PROP llS 
PRUP 120 
PI<:OP 1.21 
PROP U2 
PkOP 123 
PROP 124 
PROP 12 5 
PROP Uc 
PROP 127 
PROP 128 
PROP !L9 
PRUP 13 c 
PROP 131 
PROP lJ2 
PI<.OP 133 
PROP 134 
PROP 13? 
PROP 136 
PROP 1 l7 
Pf..OP 13€ 
PRCP 139 
PROP 140 
PROP 141 
PI{OP 142 
PRCP 143 
PRUP 144 
PROP 14~ 

PROP 146 
PRUP 147 
PROP 148 
PRCP 1'·9 
PROP 1 ?(; 
PROP 1:-.t 
PkCP 1 ~· 2 
PRO!-' L3 
i':~CP l:-4 
P"1CP 155 
PR.GP 156 
PROP 157 
PPJJ 0 1 ';.f 
Pt:;u· 1! ... - ' 
PROP 160 
PRCP ! f.l 
PRLi) lc2 
':~OP l t: j 

f'f<(.l!" , . 
pI.. 
PI~'.· 

?flOP 7 
PI: UP • J ,-} 

I." .., 

Pkl:P l6c; 
PROP :- .,] 

PROP ~- ~ l 
PROP . i£ 



c 
c 
c 
c 

c 

l-C.6,-0.6,-0.6,-C.62,-0.1,-0.75,-0.8,-l.0,-1.2t-1•7t-2•6r-3.2,-3.8 
*·-4-6.-5.6,-6.7, 
2-14.,-l4.,-14.,-l3.7,-l3.,-l2.1,-1c.s,-9.7,-8.4,-7.2,-6.2,-5.8,-s. 
•8,-5.7,-5.a,-s.s, 
3-l8.2,-l8.2,-ls.,-l7.6,-l7.2,-16.6,-l6.2,-15.6,-l4.6,-l3.7,-12.3,
* 11. 4,-1 a. 4 ,- 9. 2 ,-1. <i ,-s. 1, 
4- 2 0 • , - 2 c • '- 1 9 • 9 '- 1 c;. 8 • - 1 <.; • 5 '- p; • 3 '- l 9 •• - 18. 6 • - 18 • 2 '- l 7 • 6 ' - 16 • 6 • - 16 
•• ,-15.,-13.5,-ll •• -4.€, 
s-~t.9,-2t.s,-21.a,-2t.6,-21.4,-21.2,-2l.,-2o.6,-2o.2,-19.6,-la.7,
*18.,-l7.,-ls.2,-12.4,-6.3/ 

CATA {~AR(I),I;8l,l60J I 
6-23.,-23.,-23.,-22.9,-22.Sr-22.8,-22.6,-22.3,-22.,-21.2,-20.2,-1S. 
*4,-18.3,-17.1,-14.4,-a.o, 
'7-24.,-24.,-24.,-23.~.-23.9,-23.7,-23.6,-23.4,-22.8,-22.2,-21.4,-20 
•.a,-2o.,-la.6,-l6.4,-lc., 
8-2~.2.-25.2,-25.2,-25.2,-25.1,-25.,-24.9,-24.8,-24.3,-23.7,-23.,-2 

*2.2,-21.4r-~0.2,-1e.,-11.5, 
9-26.8,-26.B,-26.8,-26.a,-26.7,-2c.6,-2o.s,-26.2,-25.8,-25.2,-24.2, 
*-23.t,-22.9,-21.~,-1s.4,-13., 
o-2s.a,-2e.e,-2a.e,-2a.a,-ze.7,-zs.6,-2a.s,-za.2,-27.a,-z7.2,-26.2, 
•-25.6,-24.8,-23.6,-2t.5,-1~.C/ 

UATA AMTEJC.3,0.35,C.4,G.45,C.5,C.5~,C.6,0.65r0.7,0.75t0•8t0•825r0 
•.eso,C.875,C.9,C.S30/ 

DATA NMTE/16/, NlALGX/1C/r ~SLEC/1COO./, CSUEC/1.0/ 

ICN( lCl=ICN( 10)+1 
OELTAE=OELTA*RPO 
C~LL ANGLES(NOBS,DELTAEJ 
ALPHA=DElTAE-ATANtSLCPEJ 
VSuBT=Pl*RPM*O*O.Cl6oc7 
XMSLJBT=vSut3T/CZ 
X = XMSL~T*XMSLBl + A~ACH*A~ACt 
Y XMSLBT * AMACH * Sl~lAtftAJ 
XMSBTR = (X* (X*X + 6.*~*¥1)**•1666667 
lf(XMSBTR .lE. C •• OR. X~SBlP .Gl. 0.93) CALL EPRORl21) 
VSUBTR=CZ*XMSBTR 
X = X- C.51*X~SLBT*X~SLBT 

Y = C.1 * Y 
VEEPT7 CZ * (X * IX*X + 6.*Y*Yll**·l666667 
Xll=tvSLBIR*Tl**2 
X 3 3= ( 1 .I A SUtHH 
lf';Cf=NCF+1 
O~EPLS=l.+XMSBTK 

O~EMYN=l.-XMS8TR 
CEE=2.*ALGGICNEPLS/C~E~YN) 
l1=W/~SLBC 

l2=0/DSUBO 
CO 25 K=l.IO 

25 OAIK1=TBLLliXMSBTR~AMTE,HARlEvl1r~),1,16) 
DO 99g9 11=1,NOBS 
CALL LINCGRCSPZl1,1},C,X,X,X,x,x,x,x,x,x,psJ(l,II),~Cf,8CF, 

* x,x,x,x,x,x.x,ICCR1C,IBl1,1,IT'tPEJ ,O,X) 
DO 8888 JJ= 1 tl7 
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PkUP 173 
PI<OP 174 
PROP 175 
PROP 176 
PROP 177 
PROP 118 
PRQj) 1 7 <; 
PRCP 18C 
PROP 18 1 
PROP 182 
PROP 183 
PROP 184 
PROP 185 
PRCt> loll 
PlWP 187 
PRCP He 
PROP 169 
PKOP 1 so 
PROP 1'>1 
PRGP 1S2 
PROP 193 
PROP l S4 
Pf<OP 19 5 
fJkUP 1'>t 
PKOP l'H 
PROP 196 
PROP l':iS 
PkOP 2GC 
PROP 201 
1-'ROP 202 
PROP 2U3 
PKOP 2C4 
PRCP 2C5 
PROP 2G6 
1->RUP 207 
PROP 2CB 
PROP 20S 
PROP 21C 
PROP 211 
PROP 212 
PROP 213 
PROP 214 
PROP 215 
PROP 2lt 
PI<.OP 217 
PRCP 218 
PROP 2LS 
PHOP 22C 
PROP 221 
PROP 2i!.2 
PROP n3 
PI<.GP 2i!.4 
PROP 225 
PRUP 226 
PROP 227 
PROP 228 
PkOP 22<; 



C CALCULATE ThE ~~RI~BLES TC BE USEC BY BOT~ 
C ROUTINES 

SCI=PSI(JJ,IIJ*RPO 
fSUSO = B*RP~/f60.*DCPSF(JJ)l 
fSUBV= 0.28*~EEPT7/(0SUBE*DGFSFIJJ)) 

C CAlCLLATE ~C~lE~ ~GISE 
c 
c 
c 
c 
c 
c 

X22=C0.1•C COSCSCI)**2l)/0.2ltSf 
OA=lO.*Al0GlC(Xll*X22*X33/DCFSf(JJ))+5.7 
DO 15 l=l,INCF 

15 SCIJ=BLFC 1)/FSUBv 
C CALCulATE THE SFECT~U~ ShAPE SSCil 

00 2C f=lrNCF 
GA=l.+(ONEPlS*SCI+l))**2 
GB=l.+{CNEMYN*Sfll}**2 
GC=l.+(O~tMYN*SCI+l)l**2 
GC=l.+(ONEPLS*S(I))**2 
SS:lO.*ALOGlCCl./CEE*ALCGtiGA*GBJ/CGC*GC)Jj 

C CALCULATE THE RESllTI~G SCu~O PRESSURE lEVEL 
C R IICRTEX t-.USf· H 500 FT. 

SPll( IrJJ)=OA+SS 
C CAlCllAlE THE PESllTA~T PRESSURE SPECTRUM 

c 
c 
c 
c 
c 
c 
c 

TGAGR(l)=lO.**CC.l*SPLTII,JJ)J 
2C CONTINUE 

flSCI=TBlUliSCirSCIANG,DRINOXwlrl5) 
C LO IS THE REFEPE~CE SCU~C FRESSURE lEVEL 
C uSED TO CAlCLl~TE THE H~R~LNIC fC~ES 

Xl0=15.5*AlOGlO(lll-22.65*AlOGlC(l2J-40.*ALCG10(00PSFCJJJl+38.UO 
* *(XMSBTR)-2.2*B+FlSCI+l37.7 

HC=O.l*XLO 
H=O .1* I XLO+DA ( 10)) 
~2=-2.185434*CDAC~l-DAC1C)) 

C FIND THE HAP~(~lCS wiThiN THE BANC,IF ANY 
Nl= 1.+ BLF{l)/FSUBO 
00 60 I=l,NCF 
N2:BUFI 1+1)/fSuBG 
IFIN2-Nl .LT. C) GC TC SC 

c 
C SUM THE HAk~C~IC TC~E E~EPGY WlTHI~ EACh BAND 

DO 45 K=Nl,N2 
IF IK .GT. lC) GO TO 4C 
DP=lO.**fHC+C.l*OA(K)I 
GO TO 45 

40 XK=K 
OP=lO.**(Hl)*CC.l*XK)**H2 

221 

PkOP .::3C 
PkOP 231 
PROP 2?.?. 
Pt<OP 233 
P~OP d4 
PROP 235 
PROP 23c 
PROP 237 
PROP 2~8 

PROP 2.:~9 
PROP 24() 
PROP 241 
PKOP 24." 
PROP 243 
PkCP 244 
PROP 2.t.5 
PROP 2' '~' 
PROP 241 
PRCP 246 
Pk.OP 249 
PRUP 25C 
PROP 251 
Pf<OP 252 

FO PROP 253 
PROP 2~4 
PROP 25') 
PROP 25c 
PROP ~57 

PPCP 258 
PROP 259 
PROP 26C 
PROP 261 
PROP 262 
PKOP 2t3 
PI< UP 264 
PKOP 26 ~ 
PR.UP 26i.:. 
PKOP 267 
PI'CP ?H 
PkOP 2eS 
PROP 27C 
PROP 271 
PROP 272 
Pt-CP 273 
PRCP 274 
PROP 275 
PROP 2h 
PROP 277 
PkOP 21t 
PROP 2 jc; 

•: f r;' f 
PR ,,, / 

t'f< [! p 2 ~: '~ 
PROP 2£'3 
PRGP ?f '-' 
PROP 2 ,,, 

'-'·' 

PRuP 2bt 



45 TGAGR(I)=TGAGRIIJ+DP 
50 SPLT( I,JJ) = TGAGR(Il * FlCATl"HG) 

IFISPLT(I,JJJ .LE. C.JGC lG 61 
SPLT( ltJJJ=lO.*AlCGlCtSPlT(l,JJJJ-SPl(I,JJ) 
GC TO 62 

61 SPLTII,JJJ=SPZCI,JJ) 
62 CCNT INt;E 

SSPLII,II,JJ)=P•RSL~(SSPL(I,II,JJ),SFLT(I,JJ)) 
60 Nl=N2+1 

8888 CCNTINuE 
IFIIPRTl7J.NE.7J GO TC 8900 
CALL ~OlSOIIPRTl7),11,NK,10,CHI~.ILNITrSLCISXCIIJ,PFRE~, 

* S P l T I 1 , U , NC F , IT V P E J 
890C CONTINUE 

CO 65 NF=lrNCF 
DO 65 J=l,l7 

65 SPLTlNF,J~=SPLTlNF,JJ-TSPl(~f,II,JJ 
IFtiP~T(3J.NE.3JGC TC 9999 
CALL PNLSuBlSPLT(l,l),PSPltl,ll),TfO(l,II),EP~l(l,lllrSPl2, 

* TEPNU 1.11 ),NK,tiCGrTCGrflR,II,f\CBS,IRRIII,l)j 
CALL ~OISOIIPRT(3J,II,NK,l2,CHif\,IL~IT,SlCISXliiJ,PfRE,, 

* SPLTllt1lrNCF,ITYPEJ 
999<.i CCNTINUE 

RETURN 
END 
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PROP 287 
PROP 288 
PROP 289 
PROP 290 
PROP 291 
PROP 292 
PROP 293 
PROP 2<.i4 
PROP 295 
PROP L96 
PROP 297 
PROP 298 
PROP 2<.i9 
PROP 3CC 
PROP 301 
PROP 302 
PROP 3C3 
PROP 304 
PROP 3C? 
PROP 30t 
PROP 3l1 
PROP 3Gt 
PI<OP 30S 
PROP 31C 
PROP 3ll 



S~BROLTINE PRTSH1lJ,X,lCT.l,~J 
CGMMON/ClABEl/CH(2,8J 
DATA CH/4H M. ,4H FT r4H ~IC,4hC PI,4HRC-~r4rCCBAr4h/SQ.,4HRJ 

* 4HM.l tlH ,lHK,lHR,4HAT~.,4HFSIAr3HMPS,3HfPS/ 
J.:: 1 
IFIJ.EQ.lH=2 
If (K-2J IC, 2CG, 3CC 

10 CCNTINUE 
WRITEllwlOOJX ,Chtl,ll 

100 FGRMAT(38Xr3~HOBSERV~D SPECT~A AT SltEli~E DISTANCt= rlPE10.3, 
* A4//) 

LCT=LCT+3 
GO TO 200 
ENTRY PRTSH2 

200 wRITE(l,210J(CHCI,~J,~=2,5J 
210 FORMATl2Xr9HFREQUENCY,43X,2lHSCU~C PRESSLRE LEVELS/9h (KHlJ. 

*46X,lCHIDB RE. 2Cr4A4/J 
lCT=LCT+3 
RETURN 

300 hRITEIL,310) 
310 FCRMATI2X,9HfREQUE~CY r34X, 

*37HSOUND PRESSURE LEvEL ATTE~LATIC~ lDBj //9H (KHZ) /) 
LCT=LCT+1 
LCT=LC T+2 
~ETURN 

Et-;D 
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PRTSH1 
PRT SH 1 
PKTSHl 
PRTSHl 
PRTSHl 
PRTSH 
PRTSHl 
PRTSH1 
PRTSHl 
PRTSH1 
PRTSHl 
PR T St-: 1 
PRTShl 
PRTSHl 
PRTSI-1 
PRTSH1 
PRTSH1 
PRTSt-: 1 
Plo\TShl 
PR T SH l 
PR T SH 1 
PlUSH l 
PRTShl 
PRTSI11 
PRTShl 
PRTShl 

2 
3 
4 , 
t 
7 
6 
<; 

lC 
11 
12 
l3 
14 
15 
16 
17 
if; 

1S 
2C 
21 
22 
22 
24 
25 
2t. 
n 



fLNC T ION P~RSUMISPLl.SPl2) PWRSUM 2 
(. AUTHOR D. f. MELDRUM PWRSUM 3 
c PwRSUM 4 
c PURPOSE TO CALCI.LATE A PCHR SlM PwRSUM " -' 

c PWRSUM 6 
c INPUTS SPllt SPL2 nc ~Pl vAllES -~ICH NEEC~ TC BE PwRSUM 7 
c ADOEV TOGETHER - ONE MAY BE A SUM. PWRSUM 8 
c PWRSUM 9 
c OUTPUTS PWR SUM POHR SL~ CF SPll Al'oiO S fl2 - If ONE PPIRSUM lC 
c IS ZERO THE CTHER WILL SE RE:TURNEO AS PWRSUM 11 
c Tt-!E FOIER SUI". IF BCTH ARE ZERC THE PWRSUM 12 
c SLM ._ILL eE HRC. PWRSuM 13 
c PwRSUM 14 
c Fur-;c T ION SUBPRGM ALCGlO PV.RSUM 15 
c PWP.SUM lt; 
c PwRSUM 17 
c PwRSUM 18 

ANSwER=LO.O*ALOGlC(lC.C**(SPll*O•l)+lO.O**(SPl2*0.1)) PwRSUM 19 
c PWRSUM 20 

3CC PwRSLM=ANS~ER PWRSUM 21 
~ETURN PwRSuM 22 
END P~RSUM 23 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

SuBROUTINE REFRACTlAMACh,PSIC,ETA,tLT,RO,ROV,eV,U,V,~,EltE2,E3,ThO 
1 ,RCP,THOPJ 

TITLE 
JET REFRACTION EFFECTS 

PLRPOSE 
THIS Su6ROLTINE CCMPLTES T~E JET FLC~ REFRACTICN EFFECTS BY 
GIVING THE APPARE~T SOURCE P(LAR CCCPOINATE ~ITH JET FLOW REMOVEC 

INPUT - CALLING SfQLENCE 
AMACH AIRCRAFT MAC~ ~UMBER 
PSIO DIRECTIVITY ANGLE GRAZI~G kl~G ECGES 
ETA DIRECTION ANGLE RELATIVE TC EDGE 
DLT NOT LSEO, FOR~UlA ASI~Ia(2)) uSED !~STEAD. 
RC MAGNITUDE OF VECTCR UP I~LET CR NOZZlE RELATIVE TO EDGE 
ROV VECTOR OF INLET CR ~CZZtE RELATIVE TC ECGE 
BV VECTOR FOR A POINT C~ T~E ECGE RELATIVE TO ~OZZLE 
u,v,w UNIT VECTCRS CF WI~G EC(E 
E1tE2,E3 COORDINATE SYSTEM L~ll \ECTCRS FIXEC TO E~GINE SUCH THAT 

E1 IS PARALLEL TO HALF-FLA~E 

INPUT - COMMON 
EWGEO VARIABLE OIANI 
REFRAC All VARIABLES EXCEPl lhEC ARE LSEO 

OlJTPLT 
ROP 

Tt-OP 

NCTE 

MAGNIJUDE OF APPARE~T SCLRCE CCCROI~ATE wiTh JET fLOW 
REMOVED 
PHASE ANGLE CF APPARE~T 5CURCE CCCRCI~ATE WITH JET FlOw 
REMOVED 

All lNPLT AND OLTPLT ANGLES ARE I~ OEG~EES 

REFERENCE 
T~E wEGSTEIN ITERATICN SCHE~E 15 L5EC. ThE CCCE IS tXTRACTEU fROM 
IBM SYS/360 SCIE~TIFIC SLBRCLTI~E PACKAGE, VER. III, H20-0166-5, 
lS68, PP.215-216 

C I MENS I ON R 0 \i l 3 t , L ( 3 ) , V ( 3) , h '3 ) , E 1 ( 3 ) , E 2 ( 3 ) , E 3 ( 3 ) , 
* RVC3),RCAPV(3J,X(5),RP\(3), ROPVI3J,8VI3J 

COMMON/EwGEO/ SkPTE,S~PLE,Ol~ED,CCSO,CDX1C,OCX20,COXOC,DCY10, 

1 ODY2DrDDYOO,OOLD,OIANI 
COMMON/REFRAC/E~J,TSTSC,IWE0(3),FASSl24J 1 EETA(24J,CPSICI24),NASRG, 

* ASF, IWSFE 
DATA IC, 11 1 fOr Fl. PPO, OPR /C,l,O.,l.,l.7~5329E-2,57.29578/ 
DATA OMEGA, EPS, MAXIT I l.E75,1.2E-5,50/ 

C INITIALIZATICN 
c 

CEL=DLJ 
DEL = DPR .. ASIN(w(2)) 
X( U :: A MACH 
Xf2J = EMJ 
)((3) :: TSTSO 
Xl5) :: 180. - PSIC 
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REfRAC 2 
RHRAC 3 
REFRAC 4 
H EFRAC " 
REFRAI.:. I;; 

R EFRAC 7 
REfRAC 8 
REfRAl. s 
REfRAC 1C 
RHRAC 11 
REFRAC 12 
RtFHAC 13 
REFRAC 14 
REfRAC 15 
REFRAC lt. 
REfRAC 17 
REFRAC 1E 
REfRAC !'; 

R E:fRAC 20 
KEFkAC 21 
RtFRAC 22 
REFRAC 23 
R EFR.A C 24 
REFRAC 25 
REFRAC 26 
RfFRA<.. 21 
REFkAC 28 
REFRAC 2S 
REFRA(. 3C 
REFRAC 31 
REFRAC 32 
R Ef~AC 3.3 
REFRAC 34 
Rl:fRAC 35 
REf-RAC 3t 
k EFRAC 37 
REfkAC 3€ 
REFRAC 39 
REFRAC 40 
kEFRAC 41 
REF-RAC 42 
R EFRAC 43 
REFRAC 44 
RHW.AC 45 
REF~AC 46 
FIEfRAC 47 
REfRAL 4E: 
REFRAC 4S 
RC:FRAC 5C 
RHkAC 5 l 
REFI~AC j2_ 

R[FRAC ',;l 

RHKAC 54 
REFRAC :.5 
k Ef-RAl. 5b 
REFRAC 57 
REFRAC :.E 



c 

SMJ = X(2) * Xt21 
CR = SQRT( X(3)) 
RM = CR * X(2) - X{l) 
CTO =COS( ~PO* XI5J J 
STO = SQRTI Fl - ClO*ClC ) 
IF (A6SlST0) .LT. EPS) STO = EFS 
COTPO -CTO I SlO 
ACf = lBLU1lCOTPC, CPSIU9 FASS9 lt ~AS~() 
C E =C 0 S ( E T A*R P D ) 
RCP=RC 
Tt-OP=THO 
lfiiEMJ.EQ.AMACH.A~D.fSTSO.E,.l.l.CR.(ABStCEI.lT.EPS)lRElURN 
fEMP=RO*SIN{ETA*RPDIICE 
DG 1 J=l,3 
RV(J) = RO~(J) + TEMP * LIJ) 

1 CCNTINUE 
TEMP1=DOTP(El,U) 
TEMP=OOTP(tiV.E1) 
If CABS(TEMPl) .GT. EPS) GC TC 320 
DO 310 J = 1•3 
RCAPV(J) = HV(J) - TEMP* E1(J) 

31G CCNfiNLE 
GC TO 340 

320 TfMP = TEMP I TEMPl 
DO 330 J = 1,3 
~CAPV(J) = BV(J) - TEMP * L(J) 

33C CCNTINUE 
340 RCAPM = SQRTlDCJP(RCAPV, RCAFVJt 

GAMO = 180. - ACOSI RCAP~(2) I RC~FMJ * CP~ 
R 
X 141 
CTTP 
ou 
TM 1 
TJII2 

= 
= 
= 

= 
= 

SQRT( OOJP( RV,RV) } 
R I 0 I AN 1 
CTO I l5TC- C.5 I X(4)) 
2. * X(4) I STO 
DL * CTTP 
F 1 - OU 

C CRITICAL ANGLE CALC. 

c 

CP2 = Fl I IRM + CRJ 
lFCABSICP2l.Gl.1.t CP2 = SIG~(l.,CF2) 
SP2 = SQRTifl - CP2*CP2) 
OX = ATAN(SPl I (XIl) + CP2)) * OPP 
AC = X(5) + ACF * (OX- tASF + )(5)j) 
If IX(5)- ACl 220, 22C, 5 

5 I = -11 
K 2 
OX FO 

C fiRST fuNCTION EVALLATION 
10 COTTI = TM1 + TM2 * OX 

CT1 = COTTl I SQRTifl + CClll*CCTTl) 
SllS = fl- Cll*CTI 
RAC = f1- SMJ * SllS 
IF (RAOl 20. 2C• 3C 

2C CPl : -Fl I X(2l 
GC TO 4C 

30 CPl = -X(2) * STlS + CT1 * S'Rl(RAt) 
40 CP2 = RM * CPl + CR 
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REFRAC 5<i 
REFRAC 60 
RHRAC 61 
REFRAC 62 
REFRAC 63 
RHRAC 64 
REFRAC 65 
REFRAC 6l; 

REfRAC 67 
RE:FRAC t.8 
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If (CP2) sc, 6C• 50 REFRAC llc 
50 CP2 = CP1 I CP2 REfRAC 117 

SP2 = F 1 - CP2*CP2 REFRAC liS 
IF (SP2) CIO, 6C, 7C REFRAC 119 

6C CP2 = -F 1 I (R~ + CR) REFRAC 12C 
CP2 = .5 * (CP2 + ClCI REFRAC 1.21 
SP2 .:: fl- CP2*CP2 REFRAC 122 
IF ISP2) 65, 65, 7C REFRAC 1.23 

65 COTT = -OMEGA REFRAC 124 
GC TO 180 RH.-.AC 125 

7C SP2 % SQRTCSP2J R t:FRAC 126 
COTT = (X(l) + CP2J I SP2 RHRAC 127 

80 If (I} 90, 110, 160 RHRAC 128 
c REFRAC 129 
c WEGSTEINS ITERATION R EFRAC 130 

9C OL = COTT - OX REf-1-l.AC 131 
If UBSlDU) - EPS * ABSCCOTTJJ 180' 180, 100 REFRAC 132 

100 0\1 = -ou REfRAC 133 
ox = carr RHRAC 134 
1 = 10 REFRAC 135 

c RHRM; Be 
c SECOI'.O FUNCTION EVALLAJION REFRAC 137 

GO TO 10 tl.fFRAC 13€ 
llC CY = ox - can REFRAC 139 

I = 11 RE:FRAC 140 
IF (ABS(DY) - EPS * ABSICGTTJJ 1-80' 180, 120 REFRAC 141 

120 K = K + 11 REFRAC 142 
IF (K - MAXIT) 13C. nc, 180 REFRAC 143 

130 IF (DY) l4C, l8C, 14C REFRAC 144 
14C 0\1 = ov I DY - Fl R EFRAC 14~ 

IF (OV) 150, 180, 15C R E FRAC 146 
150 Ol. = DL I 0\1 IU:FkAC 14 7 

ex = ox + DU REFKAC 148 
DV = DY Rl::fRAC 149 

c R EFRA(. 15C 
c Tt-IHO TO MAX IT fUNCTICN EVALI...ATI((\5 RHRAC 151 

GO TO 10 Rl:fRAC 1?2 
16C OY = ox - con R fFFAC 153 

RAD = ABS(CX} • EPS PEFRAC 1?4 
IF UBS(OI.Jl - RAD) 170, l7C, 12C REf-kAC 1?? 

l7C If fABS(OY) - lC.*RAO) tao. 18C, 120 REFRAC 1?6 
18C ox = COH RHRAC 157 

IF IOXJ 19C, 2CC, 21C R EFRAC 1?6 
1qc ox = 180. + DPf<l * ATAt"Fl I OXJ REfRAC 1?9 

GO TO 220 RtFRAC lt:O 
200 ox = qo. RHRAC. lb 1 

GC TO 220 REFRAC 162 
210 ox = OPR • AlAN ( fl I D X) RE:fRAC 16.3 
220 ox = X(5) + ACF * (OX - USF + X(5)j) REFRAC lt: 4 
221 CT ;: COS(RPO * D XJ !<.EFRi\(. 11 5 

ST = SQRTtfl - Cl*CTl REfRAC 1 ' r, 
RAO = X ( 1) * ST RHRAC 1- 7 
RAD = Fl - RAD*RAD REf-KAC 1 (>8 

IF (RAD) 223, 223, 225 REfRAC lbS 
223 CP2 = -fl I Xt U REFRAC l?C 

GO TO 227 REF-RAC 171 
22~ CP2 = -X( U * ST * ST + CT • SCflTUAOl REFRAC 172 

227 



- ----- ---- ----- -------~------

c 

221 IFlABS!CP2l.GT.1.1 CP2 = SIG~(l.,Cf2J 
SP2 = SQRTIF1-CP2*CP2J 
lfiABSISP21.LT.EPSlSP2=EPS 

C NEW SOURCE AXIAL LOCATIO~ VECTOP GRAli~G ~I~G EDGE. 

c 

RPV( l) = R\1( U 
RPV~2) = -R * STG * CP2 I SP2 
RPVI 3) = RVl 3J 

C CALCUlATE EFF~CTS FOR PRESE~CE CF THE kiNG. RELATIVE FLOW 
C TURNING AND DUCTI~G AND CCMPllE CLTPLT CCORCI~ATES 
c 

c 

RCAPVI2) = RCAPVl2) + IRPV(2J - R\1(2)) 
COSGl = -RCAP\1(2) I SQRTIDCTPCRCAPV, RC~PV)) 

GAMl = ACCS{COSGl) * OPR 
BETAX=TBLL1(COTPC,CPSIC,BETA,1,~ASROJ 
~ETAX AMlNliBETAX, ODYOO•CD~CC - 0.088) 
SING1 = SQRTIF1- CCSG1*CC5Gll 
lfiABSISING1).LT.EPSlSINGl=EFS 
CCTG1=COSG11SING1 
DL=.5*01ANI*BETAX 
SGPO=SINIIGAMl+DELl*RPDJ 
If (ABStSGPO) .LJ. EPS) GC TC E20 
SCEL = \11(21 
CCEL = SQRTIF1- Wt2l*"'(2Jl 
SGMGO=SINIIGAH1-GAMOI*RPDJ 
OL=(Dl*SINGl*COEL-RCAPM*SDEl*SG~GCJ/SGPD 

CL=DL*COTG 1 
GO TO 83C 

82C Cl=O.O 
83C CONTINUE 

C MOOIFY COMPCNE~TS CF MPV I~ OIRECTIC~ CF Fltk A~C ~CR~Al TO 
C HALF-PLANE FOR EFFECT CF ~ING PRESE~CE, I.E. ADD TER~S CCL, CLJ 
c 

c 

P1 = OOTPIRPV.E1J 
P2 = OOTP(RPV,E2J+CL 
P3 : OOTPIRPV,E3l+Dl 
oo sse J=l,3 
RPV(J) = Pl*El(JJ + P2*E2(J) + F3~E3{J) 

85C CONTl,..UE 
TEMP = OOTPIRPv, Ll 
DC 860 J;:1,3 
ROPVIJ) = RPviJ) - TE~P * U(Jl 

e6C CONTINLE 

C COMPLTE APPARENT SGLRCE PClAR CCCRCI~ATES RE. H.P. 

c 

ROP = SQRTtUOTP(ROPv, ROPV)) 
T~OP = OPR * ACCStDCJPIROF\,vJ I ROPI 

RETURN 
ENO 
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SUBROUTINE RESCAllNUMBER,ARR~YJ 
C AUTHOR D. F. MElDRUM 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

PURPOSE 

INPUTS 

OUTPUTS 

fUNC J ION SUBPRGM 

TO RESCAlE THE I~DEPENO VARIABLE FCR ThE BASIC DATA 
CURVES FOR DISCRETE TG~ES ~~D BRCACBANO TO A LOG 
SCAlE. 

NUMBER 
ARRAY 

ARRAY 

AlGGlC 

NUMBER CF POINTS TC ~ESCALE. 
ARRAY CF ~~RIABlES TC RESCAlE. 

LOG Cf T~E INPLT ARRAY. 

DIMENSION ARRAYtNU~BERI 

DO lCO l=ltNLMSER 
lOC ARRAY(l)=AlOG10(ARRAY(I)) 

~ETURN 
END 

229 

RESCAL 
I< ESCAl 
R ESCAl 
RESCAL 
RESC.Al 
RESC.Al 
RESCAL 
RESCAl 
RESCAL 
RESCAL 
RESCAL 
RES CAL 
R ESCAL 
RES CAL 
R ESCAl 
R ESCAL 
RESCAl 
RESCAL 
RESCAL 
R ESCAL 

~ 

3 
4 
5 
c 
7 
8 
<; 

10 
11 
12 
13 
14 
15 
16 
17 
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lS 
2C 
21 



c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

SUBROUTINE SOSPLP(OISTX,NPSI),PSI),MAXPSI,NCF,USPltNPSI,PSI, 
1 OLJSPL) 

TITlE 
SHIELDING ATTENUATION 

PLRPCSE 
T~IS SLBROUTINE CO~PUTES THE SHIElDI~G ATTE~LATICN GIVEN 
S~IELDED MEAN SQUARE PRESSlRE PE~ fLIGHf PCSITIC~ AND 
FREQUENCY SUMMED O~ER THE EDGES A~C X-CC(ROI~ATE 

THE 

INPUT 
0 ISTX 
NPSIX 
PSI X 
MAXPSI 
NCf 
USPL 
NPSI 
PSI 
DLTSPL 

AIRCRAFT COCRDI~ATE DISTANCE X 
NUMjjER Of PSIX 
ARRAY Of OIRECTIVIT~ A~GLES AT ~HICH USPL A~E GIVEN 
COLUMN DI~ENSIO~ GF LSFL 
NUMBER Of fREQUENCIES BCF 
UNSHitLDEO SPL ~ERSLS PSI) AND FREQUENCIES IN BCF 
NUMBER OF PSI 
ARRAY OF DIRECTI~Jl) A~GlES AT ~HICH OLTSPl ARE GIVEN 
UPUN INPUT, THIS IS ARRA~ OF PS2 VERSUS fRE~UENCY AND 

. ., 
C OuTPUT 
C DLTSPL UPON OUTPLT, THIS IS T~E SHIELDING ATTENUATIG~ VERSUS 

fRECUENCY AND PSI c 
c 
c 

COMMON/E~GEO/OM~(l2J,IES 
c 

DIMENSION PSIX(1J,LSPU~AXPSI,lJ,FSI(U,CLTSHl24~1J 
c 

c = o. 
IFIDISTX.NE.O •• A~D.IES.E,.O)C=3. 

c 
C LCOP GN FREQUENCY AND DIRECTI~IT~ ~NGLE PSI 
c 

DC lOC IF=l,NCF 
DO 100 IPSI=l,NPSI 

c 
C COMPUTE UNSHIELD SPLAT THIS FRE,LE~CY A~C PSI BY INTE~PGLATION 
c 

c 

PSI 

C CCMPUTE TOTAL SHIELDED SCL~O PRESSLRE AN[ SUBTRACT FRGM UNShlELDtO 
C TC FORM THE SHIElDED ATTENLATIC~ 
c 

c 

SSPL = O. 
PT2 = DLTSPLllf~IPSI) 
If{ PT2.GT.O. l SSPL = lC.*AlCG101 PT2 ) - ( 
OLTSPL(lf,IPSil = LSPLI- SSPt 

lOC CONTINUE 

RETuRN 
END 
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SDSPLP 3t 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

SUBROUTINE SHATTN(lMACH,CZ,NCF,BCF,~FSIX,FSIX,MAXPSI,USPL,ISPJRMt 
1 DISTX,APY,APZ,ALTR,NPSI,PSI,DELT3,IlYPE,OLTSPL) 

TITLE 
WING SHIELDING CALCUlATIC~ ~COLLE 

PURPOSE 
THIS SUBROUTINE CAlCUlATES hi~G S~IElDING DELTA-SPL WHICH CONSISTS 
OF THE FOLLOwiNG SUB-TASKS CR ~CDLLES 

MLL TIPLE EDGES 
JET REFRACTION 
UNIFORM flOW 
EDGE DIFRACTION 

INPUT - CALLING SEQuENCE 
AMACH - AIRCRAFT MACH NLMBER FRC~ CCMMO~ GPRAM 
Cl AMBIENT SPEED OF SClND ~T AIRCR~FT AlTITUDE 

FROM COMMON GECMO 
NCF 
BCF 

- NUMBER CF fREQUENCIES, B CR 24 
- l/3 O. B. OR FULl O. B. GEC~ETRIC MEAN CENTER FREQUENCIES 

FROM COMMON GCCMON 
NPSIX - NUMBER Of DIRECTIVITY A~GLES IN PSIX BELOW AT MOST MAXPSI 
PSIX DIRECTI~IT~ ANGLES I~ tEGREES AT WHICH USPl ARE DEFINEC 

BELO .. 
MAXPSI - COLUMN CR VARIABLE CI~E~SIC~ Cf USPL 
USPL - UNSHIELDED SPl ~ERSlS PSI) ~NO BCF ~ATRIX IN THAT ORDER 

AT STATIC CGNDITION5. T~ESE MA~ BE CBTAI~ED fROM INPUT, 
TABLE CR PREDICTED \ALLES 

ISPTRM- FILTER BAND WIDTH I~DICATCR FRC~ CC~~CN GPRAM 
= 0 USE .1 FOR 1/3 CCTA~E BA~DS 

1 USE .3 FOR FUll CCTAVE BA~DS 
DISTX - AIRCRAFT COORDI~ATE OIST~~CE X FRC~ COMMCN GPRAM FOR 

APY 

APZ 

ALTR 
NPSI 
PSI 

THIS CBSER~ER PCSITIC~, I.E. A VAlUE FRCM SlDIST 
- ARRAY GF 17 AIRCRAFl CCC~CI~ATES Y FRGM CGM~G~ GECMC FOR 

THIS OBSERVER, A RCk FPC~ APY 
- ARRAY OR 17 AIRCRAFT CCCRDI~ATES l fRCM COMMC~ GEOMC FOR 

THIS OBSERVER, A RCk FPC~ AFl 
- OBSERVER ~EIGHT FRC~ CC~~CN GPRAM 
- NUMBER Of DIRECTIVITY A~GlES PSI BELCW (SHOUlD Bt 17) 
- DIRECTI~ITY ANGLES RELATIVE TO EhGI~E l~LET P~l fOR SOUND 

PROPAGATING TG THE CBSER~ER (CEG) 
OElT3 - ENGINE INCLI~ATION A~GlE RELATIVE TC HORlliLN lDEG) 
ITYPE - = 4 FOR I~LET FAN NCISE 

NOT 4 FOR DISCHARGE TLPSC~ACHI~ERY ~CISE 

INPUT - COMMON 
EWGEO - ENGINE/~ING GECMETRY ~ARJABLES 
REFRAC - NOISE COMPONET REFRACTICN VARIAStES 

OUTPLT 
DLTSPL - ARRAY OF SHIELDING DElTA-SPl VE~SUS BCF ANC PSI, 24 BY 17 

DIMENSION BCF{lJ,PSIX(1),USPl(~AXFSI,1J,APY(1),APl(llrFSIIl), 
1 DlTSPlC24,1) 

COMMON/EWGEO/ S~PTE.S~PlEtDIHEO,CCSDrDCX1CrCCX2DtDCXODrDDY1Dt 
1 DDY20,DOYOO,DOLO,DIA~I,IES 
COMMON/REFRAC/E~J,TSTSC,IwEDl3),FASSl24),BETA(24),CPSICl24),NASRO, 
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* ASF, IWSFE 
c 

DIMENSION U(3),V(3),E1(3),E2l3),E3(3)- ACVIli.ZEt~ll1),PNd3),W(3) 

* ,Afl3ltB~t3) 
c 
C TEST TO SEE IF FLIGHT EFFECTS FC~ ~~~G SHIELC!~G ARE NCT TO BE USEO. 

AMACH = TMACH 
If llkSFE .NE. C) A~ACH =C. 

c 
C INITIALIZE DLTSPl TO ZERC FCP ~CCL~ULAIIC~ OF PS? 
c 

c 

DO 9C IP=1tl7 
00 90 IF=l,24 
OLTSPLIIF,IP) = C. 

<;C CONTINUE 

C LGOP ON THE EDGES l~Al ARE TL~~EC C~ 

c 
DO LOCO IEDGE=1,3 
IFl lwEO(ItDGf).EQ.O ) GC TC 1CCC 

c 
C COMPUTE THE ENGINE/EDGE GECMETP' 
c 

CALL EEGEOMflEDGE,ITYPE, 
1 L,V,~tEl,E2,E3,RC,THC,~OV,BV.CLT,ALP,ALPO,~F) 

c 
C LOOP ON ~ISTX, Al~AYS EXECLTE l~E LCCf C~CE ~hC ~hE~ CISTX IS 
C NUT ZERO, SET NEGATIVE A~D RE-E~ECLIE 

c 

c 

X = DISTX 
DG 9CC IX=l,2 
If( IX.EQ.l) GO TO 21C 
lf(X.EQ.O.)GC TO ~CC 
lfllES.NE.O)GO TO ~CC 

X = -X 
210 CCNTINUE 

C LOOP ON THE FLIGHT PATH PCSITIC~ 

c 
OC SOC IPSI=1,NPSI 

c 
C CORRECT AIRCRAFT HEIGHT FCR CBSEPVER HEIG~T 
c 

ZEDNliPSI) = APltiPSI)- ALTP 
c 
C COMPUTE EDGE/OBSERVER GECMETP~ 
c 

CALL EOGEOM( X ,APY(lPSl),1ED~(IFSI),CElT3,U,VrwrT~O,OLT,AlP, 
1 ETA,TH,PSIC,P~) 

c 
C TEST FOR INLET FAN (NO REFRACTIC~l 
c 

c 

lftlTYPE.NE.4)G0 TC 3CC 
RGP=RO 
HOP=THO 
GC TO 400 
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C COMPUTE JET FLO~ REFRACTION EffECTS 
c 

300 CALL REFRACT(AMACH,PSIO,ETA,Cll,~O,RC~,e~,u,~,~,ElrE2,E3,T~O, 
1 ROP,THCP) 

c 
C COMPLTE UNIFORM FLGk EFFECTS 
c 

400 CAll UNIFLW{Af,U,~,h,AMACHrRCP,l~CP,JH,ETA,FSI(IPSIJ,ALP,OLT, 
1 GAM,ROPP,THOPP,THP,ET~P,TLE,FSIO,PSIOP) 

c 
C SET FILTER BANDhiDTH A~O LGCF (~ FFE,UENCY 
c 

c 

B~ = .1 
If( I SPTRM .EQ.U 8~:.3 
00 700 IF =1 ,NCF 

C CGMPUTE EDGE OIFFRACTIC~ 
c 

CAll EDGEOI(NPSIX,PSIX,BCFCIF), LSfl(1,IFJ,CZ,JHP, 
1 GAM,RCPP,THCPP,ETAP,FSIOrPSIOP,Bw,TlE, 
2 P$2) 

c 
C SUPERPOSITION UF EDGE SClUliC~S A~O X lCCP AlSC 
c 

OLTSPL(If,IPSI) = DlTSPlCIF,IFSI t + PS2 
c 
C END All FOUR lOGPS 
c 

70C CONTlNLiE 
.ace CCNT INUE 
qoo CCNTINUE 

1CCC CONTINUE 
c 
C COMPUTE TOTAL SOUND PRESS~RE lE~EL A~C TrE ATTENUATIC~ DUE TO 
C WING SHIElDING FOR EACH FRE,LE~C~ ANC FLIGHT PATh PCSITION 
c 

c 

CALL SOSPLP(DISTX,NPSIX,PSIX,~AXFSI,~CF,LSFL,NPSI,PSI, 

1 DLTSPl) 

RI:TURN 
END 

233 
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SI-'AHN 155 
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c 
c 

SUBROUTINE SHELLCX,K,~) 
$0120~ SHELL PS-481 

C AUTHOR R.H.HAVIG 

SlD SvB OEV GRP 670511 6600 

c 
c 
c 

FORTAN IV SUBROUTINE SHEll CRDERS ARRAY X IN ASCENDING MANNER 
X IS THE ARRA~ JO BE CRDEREC 

c N IS THE LENGTH Cf J 
c K Will BE AN INDEX ARRA' FCR CRDERihG DEPENDENT ARRAYS 
C**** T~PE X AND TEMP AS INTEGER IF X IS I~TEGER ARRAY 

ClMENSION X( l),Ktll 
INTEGER K 

C IBM SYS360 + 37C 
C REAL*S X, TEMP 

IFtN.LE.OJRETURN 
c ASSIGN INTEGERS l THRU N INJC ARPA~ K 

DO 1000 J=l,N 
1000 K(J)=J 

M=N 
lClC M=M/2 

IF (M) 1070,107C,lC2G 
1020 NM=N-M 

DO 1060 J=l,NM 
1030 I=J 
1040 l=I+M 

IF (X(l)-X(l)) 1060,106Ctl050 
C EXCHANGE XCI) hiTH X(l) 

1050 TEMP=X([) 

c 

X(I)=X(l) 
X(L)=TEMP 

EXCHANGE Kilt ~ITH K(LJ 
NTEMP=K(() 
Klli=K(l) 
K(U=NTEMP 
I= 1-M 
IF II-U lU60,104CrlC4C 

1060 CONTINUE 

107C 
c 

9000 

GO TO 1010 
CONTII'H.iE 
~RITE (6,1CC)lK(l),l=l,N) 
FORMAT(513X,l5) ) 
1-tETURN 
END 
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SHEll 2 
SHEll 3 
SI1HL 4 
SHELL , 
St-ELL t; 

S11Ell 7 
SHELL 8 
St-Ell s 
ShELL 10 
SHEll 11 
SHELL 12 
SI1HL L3 
St-'Ell 14 
SHEll 15 
S~HL lt: 
SHElL 17 
SHELl 18 
SHLL 19 
ShE:ll 2U 
SHELL 2.1 
St-ELL 22 
SHEU.. 23 
ShELl 24 
Sf-< ELL 25 
ShELl 26 
SHELL 21 
SHELL 28 
St-ELL ~c; 

St-Ell 30 
St. ELL 31 
SHELL 32 
SHELL 33 
SHELl J4 
SHELL 35 
St-ELL 3{; 
St. ELL 37 
SHELL 38 
SI-<ELL 39 
SHELL 40 
St-<Ell 41 
St-Ell 42 
SHEll 43 
s'"'Ell 44 



SUBRUUTINE SHEl)H(~.K,OU~.~) 
C AUTHOR R.H. HAVIG 
C PURPOSE TO ORDER ARRA~ Y ACCCPDING TC THE J~UEX Of THE K ARRAY 
C THIS SUBROUTINE IS A MOtiFIEO ~E~SICN Of THE SHELLX VERSION l 
C PS-481 THE hORKING ARRAY OLM I~ PASSED THRCLGH TEH CALliNG 
C SEQUENCE 
c 
C INPUTS Y = THE ARRAY TC BE CPDEREO 
C K = INDEX ARRAY USEC TC CRDER Y ARRAY 
C OUM = WORKING ARRAY hiT LE~Gfh EQUAl TO Y ARRAY 
C N = LE~GHT Of ARRAY y,~,D~M 

C Y = ORDERED ARRAY 
DIMENSION Y(l),K(l),OUMil) 
INTEGER K 
DO 1000 J=1 tN 
l =K ( J) 

lOCC DLMIJl=Y(l) 
00 1010 J=1,N 

1ClC Y(J)=DUM(JI 
RETURN 
END 

• 
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SHUH 2 
St-ELXH 3 
SHLXH 4 
S ,..E:lX H 5 
St-<ELXH {. 

SHELXH 7 
St-<ELXH 8 
St-ELXH <; 

SH:LXH lC 
SHUO· ll 
St-ELX H 12 
SHELXH 13 
St-<ELXh 14 
SHELXH 15 
SHLXr H: 
St-HXh 17 
St-ELXI- 18 
St-'f:LXI-1 19 
ShELXh 20 
St-<ELXH 21 
SI-'ELXI-' 22 



c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
(.; 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

SLBRO~TINE SHLOSP(AMACH,ALTR,ISPlP~,Cl,SlDISJ,I08S,APY,APl,OOPSft 
* SPLT,NCF,BCF,SFZ,PSl,ITVPE,DElJ3,1SW3) 

PURPOSE JO ADD tO THE SPL E~AllATEC FCP EACH Of THE 
NOISE COMPCNENTS Afl ,CORE,I~lET,A~O TU~81NE 
THE ATTENuATlO~ OLE TO WI~G SHIElDlhGCECW ONLY) 
THE SHIElDING ATJE~LATICN SPECTRUM IS DETERMINED 
BY A CALL lC SLB~ClTINE SHATTN. 
THE ATIENuATIC~ IS CCPPLER ShlfTED,ANO SUMMED 
WITH THE CGNFIGURATIC~ CCRAECIIC~ TO GIVE THE 
TOTAL CORRECTIC~ ~~ICH IS THEN APPLIED JC THE 
BARE ElliGlNE SPL 

INPUT APPLICABLE TO SHLOSP 

COP SF 
ISPTRM 

ITYPE 

ISW3 

NCF 
lGdS 
SPLT 

SPZ 

ARRAY Of DOPPLER SHIFT FACTCRS 
=0 FOR 24 PREFERREC l/3 OCTAVE BANOS 
=1 FOR 8 PREFEPPEC 1/1 CCTAVE BANOS 
NOISE COMPONENT INCICATOR 
=4 IHET FAN 
=5 AFT fAN 
=3 CCRE Ok TLRBI~E 
INDICATES ~HEAlHE~ CCRE CR TUREI~E 

=2 CORE NOISE C~l~ 

=3 lLRBINE NCISE C~l' 
NO. GF REQLE~C~ BA~£5 8 CP 24 
THE ITH CBSERWER ~EF~RE~CE 
A MATRIX CF U~SHJELCEO SFL SPECTRA AT 
FLIGHT INDEX CC~Cili(N 
CONfiGLRATION CCR~ECTIC~S AT fliGHT CGNCITIUNS 

INPUT APPLICABLE TC "lNG SHIELCI~G ATlENuATICN 

AMAC1'1 
Cl 
OELT3 
SLDIST 
APV 
APZ 
ALTR 
NPSI 
PSI 
BCF 

AIRCRAFt ~ACH ~l 
AMBIENt SPEED CF SCL~D AT AIC ALTITUDE lC 
E~GINE ATTITUDE ANGlE RE TC HCRIZON 
SlOE liNE DISI. REt. TC THE CBSEPVER 
A/C CGRDINATES RELATIVE 
JG EACH CBSER~ER PCSITICN 
OBSERVER HEIGHT ABCVE GRGU~C 
NO Of OIRECTI~ITY A~GlES 
UIRECTIWIT' ANGLES RE lC E~GINE INLET C.L. 
1/3 OR 1/l OCTAWE BA~O GEC~ETRIC MEAN FREIUENCIES 

INPUT FROM LABELED CC~~C~ LNS~LD 

USPLA 
FSI 
NLSPL 
INUSP 

OUTPUT 

EMPIRICAl DIRECTI~Il' CURVE Cf UNSHlflCEC SPL 
AT STATIC CONDlliC~S(BUILT-IN VALUES) 
NUMBER OF POINTS I~ THE E~PIRICAL CURVE 
INDICATOR TO OECICE THE DIRECTIVITY CURVE TO USE 
THAT IS If 
INLSP=C USE PRECICTEC ~ALUES 
INLSP=l USE BLILT-1~ V~LUES 

INLSP.GT.l USE I~Pll V~LLES 

SPZ CONFIGURAJIGN CCRRECTIC~S AND ShiELDING ATTUENUATICN 
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SHLOSP 
SHLDSP 
SI-'LDSP 
SHDSP 
SHLDSP 
SliLDSP 
SHLDSP 
SHOSP 
SHLDSP 
SHLDSP 
SI-!LDSP 
ShLOSt' 
SHL DSP 
SHLDSP 
SHLOSP 
SHLDSP 
St-LOSP 
SI-!LOSP 
SHLDSP 
S~LOSP 

SHDSP 
S~LDSP 

St-LDSP 
St-LUSP 
SHL CSP 
SHOSP 
SHLDSP 
SHLDSP 
SHLDSP 
ShLDSP 
SHLOSP 
SHLDSP 
SI-'LOSP 
SHLDSP 
SHLOSP 
S~LDSP 
S~LDSP 

S~LOSP 

SI-'LOSP 
-'HLOSP 
S~LDSP 
ShLOSP 
SHDSP 
SI1LDSP 
Shl DSP 
S~LDSP 

SHLOSP 
S~LDSP 

ShLDSP 
S~LDSP 

SrlDSP 
SHl DSP 
ShlDSP 
St-<LDSP 
St-LOSP 
SHLDSP 
SHLOSP 

2 
3 
4 
5 
t: 
7 
s 
<; 

1C 
11 
12 
13 
14 
15 
16 
17 
18 
1<1 
20 
21 
2.2 
23 
24 
25 
26 
27 
28 
29 
3C 
31 
32 
3.3 
34 
3~ 

3t 
37 
38 
3<i 
4(; 

41 
42 
43 
44 
45 
46 
47 
48 
4<; 
50 
51 
52 
53 
54 
55 
5t 
')7 
58 



c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

c 

SPLT 
NCTE 

USPL 

A MATRIX OF SHIELOEC SPECT~I 

A MAlRI) OF ~NSHIELCED SPECT~A wiTH DOPPLER 
EFFECTS REMC~EO GENERALLY PREDICTED BUT 
COULD BE I~PLT CR ~AOE UP CF BUILT-IN VALUES 

UNSHIELDED DIRECTIVITY CLR~E OAIA 

CCMMON/UNSHLD/USPLAC1~),fSI(19I,~LSPleiNLSP 

DIMENSION OUMC19),YCOl17l,ZCCt17),PSIXi19ltUSPll19t2~J,KINtl9), 
*DLTSPLC24,17J,APVllOrl7),APl(l0,17l,5Pll(2~,17J,SPll24tl7l,fJ(24lt 
* SLD IS Tl 10) tDOPSF C 17) ,BCF (24) , PSI ( 11, 10 a 

DATA NPSI,MAXPSI/17,1~/ 
DATA FJ/1.,2.,3.,4.,5.,6.,7.,S.,~.,l0.,11.,12.,13., 

*14.,15.,16.,17.,16 •• 1~ •• 20.,21 •• 22.,23.,24./ 

C ZERO OUt MATRIX AND SET ~ARIASLES 

c 

c 

CALL LERC(LSPLr406) 
EN=4. 
IFCITYPE.EQ.3.ANO.IS•3.E~.2)E~=2. 

C BANDWIDTH IN 1/3 OCTAVES 
c 

c 

B\oi=l• 
IF( ISPTRM.NE.OlB•=3. 
OISTX=SLDISTliOBS) 

C STORE COORDINATES FCR EACH CBSEP~ER TO TRANSFER TG SHATTN 
CO 50 K=1,NPSI 
YCOCK)=APYCICBS,K) 

5C ZCO{Kl=APZCIOBS,K) 
c 
C TEST FOR WHICH OlRECllvllY ClRvE TC LSE 
c 

lfliNLSP.NE.ClGO TC 450 
c 
C USE PRECICTEO vALUES REMCVI~G DCFFLE~ EffECT 
c 

c 

NPSIX=NPSI 
OG 100 K=1,NPSIX 
OELTAL=lO.*ALUG1C(DCPSF(Kl) 
CEL TAS=DEL TALIB~ 
PSIXCK)=PSI(K,IOBS) 
DC 100 J=l,NCF 
FJOS= fJ(J) -DELTAB 
SPLJ=TBLUllFJDB,FJ,SPLT(1,K),L,~Cf) 

USPL(K,J)=SPLJ+EN*DELJAL 
lOC CONTINUE 

C SORT THE DIRECTIVITV ANGLE I~ ~C~ClC~ICALLY ASCt~DING 
C ORDER AND CORRESPONDINGLY ADJLST THE PRECICTEC UNSHIELDED SPL 
c 

CALL SHELLCPSIX,KI~,~PSI)) 

00 200 J=1,NCf 
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SHLDSP s.c; 
SHLOSP 60 
Sl-l DSP tl 
SHLDSP 62 
SHLDSP 63 
SHLDSP 64 
SHLDSP 65 
SHLDSP 66 
SHLDSP 67 
SHDSP 6S 
SHLDSP 69 
SHLCSP 7L 
SHLDSP 7l 
SHLOSP 72 
SHL OSP 73 
SHLDSP 74 
St-·LDSP 1~ 

SHLOSP 7L 
St-LOSP 77 
SHLDSP 7b 
SHLOSP 79 
St-'LOSP sc 
St-'lOSP 81 
SHLDSP 82 
Sl-1lCSP 83 
SHLDSP 84 
SI-ILDSP 85 
SI-'LOSP a6 
SHLDSP 87 
St-LD::iP 8f. 
SI-'LOSP 8'1 
SI-<LDSP 9C 
SHLOSP 91 
SHLOSP <12 
SI-LOS P 93 
St-'lOSP <;4 
SHlDSP 95 
SHCSP <it: 
SHLOSP 97 
SHLOSP <;L 

SHLDSP <;<; 
St-'LDSP lOC 
SHLDSP 101 
SHLOSP 102 
St-'LDSP 103 
SHLDSP lO'i 
SHLOSP 1C5 
SHLOSP l(;t;. 

SI-LOS I-' 107 
SHLDSP 108 
St-'LDSP 1C9 
SHLDSP 110 
St-'LDSP 111 
SI-<LDSP 112 
SI-LOSP 113 
St-l DSP 114 
SHLOSP 115 



CALL SHELXH&LSPL(l,J), ~IN, OL~y ~FSIX) 
20C CCNTINUE 

c 
C ADJUST FOR EQUAL OIRECTI~IT~ AN~lfS 
c 

c 

M PSI =N PSI X-1 
DC 300 ISI=2,MPSI 
lf(PSIX! ISl-U.NE.PSIXliSUIGC H 30C 
PSIXliSII=PSIXliSI)+l.E-3*(PSI)liSI+lt-PSIXliSIJ) 

300 CGNTlNUE 
IftPSIX(MPSII.NE.PSIXI~PSl1JGC TC 65C 
PSIXIMPSII=PSIXlMPSIJ-l.E-3*lPSI)(~PSIJ-PSIX(~PSI-liJ 
GC TO 65C 

C BUILD MATRIX WITH EITHER BUILT-I~ ~AlUES C~ lhFUT VALUES 
c 

c 

45C NPSIX=NIJSPL 
DC 500 K=ltNPSIX 

SOC PSlX(K)=fSI!K) 
DC bCC J=lrNCf 
DC 6CC K=lrNPSlX 

6CC USPL(K,JI=LSPLA(K) 

C CALC.BARE ENGINE SPL LSI~G PRECIClEO SPL 
c 

c 

65C DC 70C K=1tNPSI 
OC 700 J=1,NCF 

7CC SPLT(J,KI=SPLT(J,KI+SPZ(J,K) 

C ENTE~ PACKAGE TO CALCLLATE A11E~l~TIC~ 

C OLE TO wiNG SHIELDING DlTSPll~AX 24,17). THIS MATRIX 
C INCLUDES FOR EACH CBSE~VER PCSITIC~ GREATEP TrA~ 0. THE SUMMED 
C EFFECTS OF BOTH STARBOA~C A~C PCPT NCISE SOURCE CUMPCNENT OVER 
C T~E DESIREU wiNG EDGES 
c 

CALL SHATTN(AHACH,Cl,~CF,~CF,~PSI),PSIX,MAXPSI,USPL7 

*lSPTRMtDISTX,VCO,ZCO,ALTR,~P5I,PSI,DELT3,1TYPE,ULTSPll 

c 
C OCPPLER SHIFT THE S~IELDING ~lTE~L~llC~,~~O ~CC JC 
C CU~FIGURATIUN CORRECTION. l~E TCTAL ATTE~UAIICN 
C IS THEN ADDED TO l~E BAPE ENGI~E Sfl TC GIVE ThE 
C TrE SHIELDED SPL 
c 

CO 1000 K=l,NPSI 
OELTAl=lO.*ALOG1ClDOPSFl~)) 
Df:l T AB=DEL TAL/Bk 
OG 1CCC J=1,NCF 
FJDB= FJ(Jl +DELTAS 
DSPLJ=TBLLllFJOB,FJ,DlTSfL(1,KI ,l,~lf) 
SPl(J,K)=OSPLJ+SPZ(J,Kl 
SPLTtJ,K)=SPLT(J,K)-SPZlJ,K~ 

1000 CCNTINL:E 
RETURN 
END 
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SHLDSP 
SHLD.SP 
SHLDSP 
SHLDSP 
SHLOSP 
SHDSP 
SHLDSP 
SHLOSP 
SHLOSP 
Sl-'lDSP 
Sl-'l DSP 
SHLDSP 
SHLOSP 
Sl-ilDSP 
SHlOSP 
S ... LDSP 
SrlDSP 
SI-'LOSf' 
SHDSP 
SHLOSP 
SHlDSf' 
SI-'LOSP 
SHlDSP 
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SHL DSP 
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SHLDSP 
SHLD~P 

St-lOSP 
SrlOSP 
SHL 0!>1' 
ShLDSP 
SI-'LDSP 
S~lDSP 

SHLOSP 
Shl OSf' 
SHLCSP 
ShlDSP 
ShUJSP 
SI-LOSP 
St-lDSP 
ShlOSP 
ShlOSP 
ShLDSP 
SI-'LOSP 
SHLLJSP 
SHLDSP 
SHlliSP 
S~lDSP 

SI-'LDSP 
SHLOSP 
SI-'LDSP 
SHLOSP 
SHLOSP 

116 
117 
ue 
llS 
120 
121 
122 
ll3 
124 
125 
1l6 
127 
128 
12<; 
l3C 
131 
132 
133 
134 
135 
136 
13 7 
136 
uc; 
140 
141 
142 
143 
144 
145 
l4t 
14 7 
148 
14S 
l5C 
151 
152 
1,3 
1~4 

155 
15t 
1_?7 
158 
159 
160 
161 
162 
163 
164 
165 
166 
lo7 
168 
lt <; 



c 
c 

K.O. JCHNSON C AUTHOR 
C PURPOSE 
c 

TO GENERATE PlCT OF 500 fCCT SIDELINE NOISE lEVEL 
VS. DISTANCE ALC~G PlN~AY 

c 
C METt<OC 
c 

SCALE TO UhllS/C~, CPA~ AXIS ANC PlCT CUPVE CF 
CONNECTING POI~TS 

c 
ARRA' CF ~CISE lEvEl VALUES C INPUTS 

c 
c 

VN 
DIST 
NP 

ARRA~ Cf CCRRESPC~OING DISTANCE VALUES 
~L~BE~ Cf POINTS TC et PlCTTEO 

c 
C INPUTS VIA COMMON 
c 
c 
c 
c 

SCAL\1 
YLENM 
XLENM 
A XIJN IT 
NlA8El 

lSEK SELECTED SCALEr USEU If NGN-ZERO 
MAXIML~ LE~GTH GF Y AXIS (GRAP~J CCM) 
MAXIML~ lE~GTH CF Y AXIS CGRAP~) (CM) 
LNITS FOP CISJA~CE 

c 
c 
C DIMENSION FOR INPUT ARRAYS 
c 

lOGICAl ~WRITE 
c 360 

LNIT5 FC~ ~OISE LEVEL 

C OIMENSHJN VN(NDIM,3),0IS1(NDit<),ND-ISTU) rTlTLE(l8) 
DIMENSION VN(N01Mr3J,OIST(NOI~),~CIS1(3J ,TITLE( 8) 

c 
C 3tiC 
C COMMON /PlT/ SCAl~rYLENM,XLE~~,C~fi~,SPACE(20JrNXUNIT,NlA6EL(2) 
c 

COMMON /PlT/ SCAlVrYltNM,XLE~,.,C,.FlN,SFACE(SJ,~XUNITr~LABtL 
1 rSCAlLr I~RITE 

c 
C 36C 
C DIMENSION lABELXUU, LABE:lY(9} 

DIMENSION lABELX(5J,LAdElY(41 
c 
C 36C 
C DATA lABElX/44HNOISE LE~El AT ))))AAAA SIDEll~t - AAAAAAAA/ 

DATA LABELX/50HNOISE LEVEL AT XXX) AAAA SICEliNt - AAAAAAAA 
* I c CATA LA8ELY /36HOISTA~CE ALO~G FLIGHT THACK-

DATA LA8ELY /40HDISTA~CE ALC~G FLIGHT TRACK
DATA BlANKilH I 

c 
C DEFINE BOROERS IN CENTIMETERS 

SIDE=2. 
TOP=2. 
BOTTM=3. 

c 
C SET POINT SYMBOL 
c 

ISYM=2 
c 
C FIND APPROPRIATE NOISE lEVEl SCALE A~C lE~GT~ CF AXIS 
c 

239 

I 
I 

SICPL T 
S I OPl T 
S lDPL T 
SIOPLT 
S I OPL T 
S IOPL T 
S IDPl T 
S I OPL I 
S IOPl T 
S IDPl T 
S IOPL T 
S IDPL T 
S I OPl T 
5 IOPL T 
S IDPl T 
SIOPLT 
S I OPL T 
SlCPl T 
S 1 OPL T 
S IOPL J 
S I OPl T 
SIDPLT 
S IOPL T 
S IDPL T 
S IDPL T 
S I CPL T 
S I CPL T 
S I OPL T 
S I OPL T 
S I DPL T 
S IOPL T 
S I CPL T 
SI CPL T 
S I OPL T 
S IOPL T 
S I CPLT 
SICPLT 
S IOPL T 
S IDPL T 
S I OPl T 
S IDPL T 
S I OPL T 
S I CPL T 
S l DPL T 
SICPLT 
S I OPL T 
S 1 OPL T 
S I DPL T 
S I OPl T 
SIDPLT 
S IDPL T 
S I DPL T 
S I OPL T 
S 1 OPL T 
SIDPlT 
S I OPL T 
S IOPL T 

2 
3 
4 
5 
6 
7 
B 
9 

10 
ll 
12 
13 
14 
15 
16 
17 
1e 
lS 
2C 
d 
22 
23 
24 
25 
2t 
2.7 
28 
2S 
3C 
31 
32 
3.3 
34 
35 
3£, 
37 
3e 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 



lf!l~RITE, GO TO lC 
C 36C 
c WRlTE!6,1000) lNLABEltll,I=l,2l ,~~~~lT,{~Dl~T 1 {\,~XUNIT~I=l,NSOJ 

~RITElc,lCOO) NLABEL ,r,)(''""·'V r··• ·'),''~\.Jf'.!lT~~:t,NSCJ 

1000 FORMAT! lH1,54X,21HSlDELl~E NCISE LLVELSv/1/~'Y,~i.~fllG~l TKACK DIS 
*fANCE,2lX,l3HNOISE LE\IEL lvA8,1H)?/.,:.c'l~'1 t,,,~,,, ·1 1~-~~.lX~A•h6X)//) 

1001 
5 
10 
c 

DC 5 I:- lt NP 
WRITtt6, 1001) UISHH ,t\INll ,.)) ,J=l·f\SC) 
FORMAT!3GX,lPElS.3,9XwOPFlS.l,2Fl5.l) 
CONTINUE 
XLEN=FLGATliNTlXLE~~-TCP-BCTT~)) 

C fiND LENGTh OF YAXIS, Y SCALE SA~E A~ 

c 

15 

c 

YLEN=FLOAT!INTIYLENH-2.*SIOE)) 
CALL SCALEIDIST,YLENw~P,lJ 
CELTAY=DISTINP+2l 
YMIN=OISTlNP+l) 
DEL TAY=SCALU 
If (YMlN .EQ. C.l GC lC 15 
YMIN DELTAY * FLOAT(IflX((Y~I~- OE 
CCNTINUE 
DO 2GG I',K=1,fiiSD 
CALL SCALE{\1111{ 1,KKI ,xu:f'.J,NP,l) 
OELTAX=VN(NP+2,KK) 
XMlN=vN(NP+l,KK) 
X MIN= FLOAT ( IF I X ( ( XM I I'II-DEL TAX) /C 1:1. 1 f. X l l ~ •L 

C POSITION PL01TER ON PAGE 
c 

c 

CALL PLOT(0.,-10.,-3) 
YP=1./CMPIN 
CALL PLQT(O.,YP,-3) 
XP=SIOE/CMPIN 
YP=BOTTM/CMP IN 
CALL PLOTIXP,YP,-3) 

C ORAW Y AXIS 
NC = 36 

C LA~ELY(q) = NXLNIT 
CALL STRMOVINXLNIT,1,4,LASELY,31) 
CALL CMAXIS(O.,O.,LABEL'I,-f'oC,YlEJI.eO•l'•l••;·,, .'!: •i1 ~' 

c 
C CRAw X AXIS 

NC=44 
C 36C 
c 
c 
c 
C25 
c 

c 

LABELX(?)=NDIST(KK) 
LABELX( 6)=NXUNI T 
DO 25 1.:::1,2 
LABELX(9+li=NLAtiELtll 

CALL STRMOV{NXLNI1,1,4,LABElX,2ll 
CALL STRMO\ItNOISHKK) ,t,4,LABELX,t6t 
CALL SlRMOV(NLABEL,l,8,lA8ELX,37) 
CALL CMAXIS(Q.,O.,LABELX,NC,XLEJ~,.GC.,X~l~.G ~TAX' 

C PLOT PCINTS 
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i i\ 1 i ) 

SIOPL T 5<1 
SIOPLT tC 
SIOPLT 61 
S 1 OPL T (;2 
S I OPLT b3 
S I DPL T o4 
S 1 OPL T 65 
S IOPL T 6t. 
S IOPl T 67 
SlOPL T 68 
S I DPL T l::G 
S IOPL T 10 
S l OPL1 1l 
S I OPL T 12 
S I OPLT 73 
S I DPL T 74 
~ 1 CPL T 75 
S I CPl T 76 
S I OPL T 77 
Sl(.;PLT 78 
SID PL T 7S 
SIOPLT 80 
SIOPLT 01 
S I OPL T 82 
S I CPl T 83 
SICPLT 84 
S I DPL T 85 
SIOPLJ 86 
SIDPLr 87 
SlOPLT 88 
S l CPL T 89 
S I DPL T 90 
S I OPL T n 
S I DPL T 92 
SIOPLl S3 
SIDPLT 94 
s 1DPL r G5 
S l CPL T 96 
S 1 OPL T 97 
S I OPL T 98 
S I CPL T <;<; 
Sf CPLT lOG 
SIDPlf 101 
SICPLT 10" 
S I OPL T 1C3 
SIDPLl 104 
SID Pl T lC5 
S I CPL J 106 
S ICPL T 10 7 
S I CPl. f lu8 
SlOPlf 109 
S I CPU llC 
SfCPLT 111 
S l OPL T 112 
S I CPLT 113 
S lOPL T 114 
S IOPL T 115 



c 

OELTAX:OELTAX*CMPIN 
DELCM=OELTAY*CMPIN 
OISTM= YLEN*OEllA~+YMIN 

C GOTO FIRST POINT ~ITH PE~ UP 
c 

c 

XP=CDISTili-YMIN)/OELC~ 
VP:CVN(1,KKJ-XMIN)/OELTA~ 

CALl PLOT(XP,YP,3J 

C PLOT CURVt AS SERIES OF CCNNEClEC S~~EClS 
c 

100 
c 
c 
c 
105 
c 

125 

130 
c 

135 
c 

OG 100 l=l,NP 
XP= DIST(J) 
lfiXP.GT.DISlMJGC TO 105 
XP=IXP-YMIN)/DELCM 
YP=(VNII,KKJ-XMINI/DELTAX 
CAll SYMBOLIXP,YP,.OStiSYM,O.C,-2) 
CONTINUE 

ORA~ TITLE AT TOP OF PAGE 

XP=IXLEN~l.)/CMPIN 

1=18 
1=8 
IFCTITLE(Il.NE.BLA~KI GO TC 13C 
I= I-1 
lflf.GT.OJ GO TO 125 

IFCI.EQ.Ol GO TO 135 
1-=1*4 
1=1*10 
YP = .5 * (YLEN I CMPI~- .1~ * FlCAT(f)) 
CALL SYMBOLIYP,XP,.l6tTITLE,C.C,I) 
CGNliNl..E 

C MOVE TO NEW PAGE 
c 

XP=(YlEN+SIDEJ/CMPIN+ 2. 
YP=-BOTTM/CMP IN 
CALL PLOT(XP,YP.-31 

20C CONTINUE 
c 

RETURN 
END 
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S I DPL J 
S I OPl r 
SJOPLT 
S IDPL T 
S I DPLT 
S I OPL T 
S I DPL J 
S I DPL J 
SIDPLl 
S IDPLT 
S I OPL T 
S I DPl f 
S I OPL T 
SIOPLf 
S I OPL T 
S I OPL T 
S I DP.L T 
S I CPLT 
S I DPL T 
S I OPU 
SllJPLT 
S IOPL T 
S I DPL T 
SIDPLT 
S 1 CPL T 
S I CPL T 
S IUPL I 
S I OPL T 
S l DPl T 
S IDPL T 
S I CPL T 
S I OPL r 
S I DPl T 
S I DPL T 
SIDPLT 
S IOPL T 
S lDPL T 
5 I DPL T 
S IDPL T 
S 1 OPL T 
S I OPL T 
S IUPL T 
S I OPl T 
S I CPL T 

116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
12t 
127 
UB 
1.29 
l3C 
131 
132 
133 
134 
135 
l3t 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
l<t8 
149 
15G 
151 
1~2 
1;3 
154 
1~ 5 
156 
157 
156 
159 



c 

S~BRO~TINE SORRTR(A,B,C,L,DEP~OT,CLM,~,A~Gl 
DIMENSION A(l),B{U,Cilt,OEFI\Dlll),K(l),CUMCU,ARG(lJ 
INTEGER K 

C IBM SYS3b0 + 37C 
C REAL*8 ARG, DTlt 012, DT3 

EQUIVALENCE (Tl,Oll), lT2,DT2), tJ3,CJJJ 
c 
C DETERMINE SCALE FACJOPS FOR SI~GLE PASS, TH~EE VARIABLE SGRT USl~G 
C FOUR SIGNIFICANT DIGITS 

c 

011 = a. 
C T2 C. 
CT3 = C. 
FL = L 
DC lC I = lrl 
Tl Tl + A~S(A(I)I 
T2 = T2 + A~S(B(I)) 
T3 = T3 + ABStCtll) 

lC CCNTINUE 
Tl = lO.**llNll5.0- ALOGlC(Jl/fll)l 
12 = lC.**IINTI-ALOGlClTZ/Fl))l 
T3 = lC.**llNTl-5.C- ALOGlCi13/FLJ)) 

C CEFI~E NEw INDEPENDENT VARIABLE, ARG, CCI\TAINING SCALEC VALUES U~ 

C VARIABLES A, d, C. 
DC 2C 1 : l ,L 
ARGl Il = A{U*DTl + BU)*DT2 + Clii*OT3 

2C CGNTINUE 
CALL SHELL(ARG,K,L) 
CALL S~ELXHIOEPNDT,K,OL~,L) 

CALL S~ELXH(A,K,OUP,LJ 

CALl SHELXH(B,KtD~~,l) 
CALL SPELXH(C,K,DL~,L) 

kETURN 
El\0 
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SCRRTR 
SORRTR 
SORRTR 
SCRRTR 
SORRTR 
SCRRTR 
SCRRTR 
SORRTR 
SGRRTR 
SORRTR 
SORRIR 
SORRTR 
SORRIR 
SORRHt 
SORRTR 
SOkRTk 
SORIHi-1. 
SCRRTR 
SCRRTR 
SCRRlR 
SOil-RTR 
SCRIUR 
SURRTR 
SORRTR 
SCRRTR 
SCKRTR 
SORRTR 
SCRRTR 
SORRT~ 
SORRTK 
SGRRTR 
SCRIH~ 

SORKJk 
SORRlR 
SORRTR 

2 
3 
4 
5 
6 
1 
s 
<; 

10 
11 
12 
13 
14 
15 
lt. 
17 
18 
19 
20 
21 
22 
23 
2.4 
25 
26 
27 
28 
zc; 
30 
31 
J2 
J3 
34 
35 
36 



SLBROLTINE SN(X,Vtll,I2.~) SN 2 
DIMENSION XClJ,Y(l) SN 3 
NMl -= N - 1 SN 4 
DO 100 1=11.12 SN 5 
IF ( NM 1) 25. 25, 5C SN b 

25 XCI)='t'CH SN 7 
GO TO 100 SN 8 

50 Y(I)=X(l) SN s 
100 CCNTINUE SN lC 

RETURN SN 11 
END SN u 
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c 
c 
c 
c 
c. 
c 
c 
c 

1 

2 

SUBRCUTINE SORT~(X,Y,NJ 

AUThOR D.G.DI.JNN 

THIS ROLTINE SORTS POihlS 4~,~) ~ITH RESPECT TC 
INDEPENDENT VARIABLE (X). AFTER SCRTING THE 
(XJ ARRAY hiLL BE MChCTCNIC A~D CRCEREC I~ !~CREASING 

VALUE. 

DIMENSION X( 1), Y ( lJ 
KK=N-1 
00 2 K=l,KK 
Kl=K+l 
00 2 J=KL,N 
IF (X t J l- X ( K l ) 1, 2 t 2 
T=X(J) 
X(J)=X(K) 
X(K)=l 
T=Y{J) 
Y(JI=Y(K) 
Y(KI=T 
CCNTINl.JE 
RETURN 
ENO 
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SORTX 
SORT X 
SORTX 
SORT X 
SORT X 
SORT X 
SURTX 
SOKTX 
SORT X 
SORT X 
SORT X 
SORT X 
SCRTX 
SORT X 
SC;RTX 
SORT X 
SORTX 
SORT X 
SORTX 
SORTX 
SORT X 
SORT X 
SOK.TX 
SORTX 

2 
3 
4 
5 
6 
7 
8 
<; 

lC 
11 
12 
13 
14 
15 
16 
17 
18 
l<:l 
20 
21 
22 
23 
24 
25 



c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

c 

SLBROUTINE SPECA~ 

P~RPOSE EMPIRICAl PREOICTIC~ CF THE SC~~C PRESSUKE LEVEL 
FOR AN AUGMENTCR SLCT ~CllLE WITH JET FLAP 

SLBROUTINE SPECAN DETER~INES THE ~ARIABLES TC CALCULATE 
T~E CHARACTERISTIC FREQUENCY A~O THE~ DEVElOPS ARRAYS Of 
SPL SPECTRA FOR EACH FliGHT FATH CBSERVER CC~BINATION, 
T~E INPUT DATA TO THE SUBROLli~E IS PROVICED ThRCUGH 
LABELLED COMMON STATEME~TS,A~O DATA STATE~ENTS 
INPUT MO AIRCRAFT MAC~ ~C 

OLTP 1.. T 

TSO STATIC lE~P. AT ALTITUDE 10 
GRAD CLI~B GPADIE~T(TA~lTHETAJ 
P PROPAGATION PAT~ CISTANCE (SCURCE TC OBSERVER) 
x,y,z AIRCRAFT CCCPOI~ATES RElATIVE TO DeSERVER 
GAMA RATIC Cf SPECIFIC HEATS FOR tXHAUST 
TT ICTAL TEMPERATLPE AT NGlZlE EXIT 
NPR NCZZLE PRESSLRE ~ATIC 
CELT FLAP ANGLE RELATivE TC h(RIZC~ 

AO NOZZLE DISCHARGE AREA 
DE EFFECTivE DIA~ETER- HYCKAULIC DIAMETER 
FRQ ARRAY CF GECMEIRIC MEAN FREQUE~CIES 

FCR THE SCu~D F~ESSLRE lEVEL SPECTRUM 
NFB NC. CF FRECLE~C~ BA~OS 
N08S ~0. CF SIDELl~~ CBSERVER PCSITIONS 

SPL COlS. CF SCL~C PRESSURE lEVEl SPECTRA 
FCR EACH POI~T (~ THE FliGHT PATH SEGMENT 
FCRMI~G AN A~RA~ FCR EAC~ CBSERVER POSITIGN 

CCMMON/AI..G~NG/GAMArTT,~PR,OElT,AC,OEt 
* ICORt,LINbrNTF6,IMAe,LGM6,~~L6tiCP6,ILAY6,TF6tlOlr 
* PClA6fLOI,PLA6(101 rELCH6,ECH6,~1~6llOI,TL6ILOI,CF6,f~6 
COMMON/GCOMC~/NCF,NKrFRQC241 rTSfl(24rlO,I71,SPLT(24rl71r 

1 BUFC25),RETA(l7J,SPL2(17lrlGJIGf<I241,CCPSFC171 
CCMMON /GEOMO I Y ( 10 t171 , l ( l C r1 7 J , f ( 10, l 71 , C P~D (10, 17), 

* BltlCrl11rt32~1Ctl7JrJOSll7,1C),lfD(l7rlO),lRR(l0rl7) 
*•APP,TSO,RHPrAPO,TC,RHO,CA,CZ,TSf(l7,lOI,CCV 
COMMON/GPRAM/ALTP,ALTR,GRAC,~l,~fBS,SlCISTtlO),NTENGriUNlT, 

* OLM~XI4931,BCG,TCG,FlRrAAL1,EfF 

CCMMON/SLMSPL/SSPLt24,1Crl7) 
CCMMON/PNLD/PSPL(l7,2C),EP~l15rlC),TtPNLI5,10) 
COM~ON/ANGLE/PSI(l7,1CJ ,PS1Gll7,1G),8ETA(l7,1Cl 
COMMON/HEAD/HIN I 20 I ,HCUT (20 I ,C.H H ( 20 I 
CCMMON/GFREQ /CfRcQ ( 241, ufRH (25 I , fFRH I 241 
COMMON/S-ITCH/NJYPE,ITYPE,~E~G,ICCF,IPRTI7),IC~ll31r~L(PT 
COMMON/GCONVC/C(2,10)rSLDISXll0) 
CCMMON/TMSPL/SPZt24rlli,IB(2,3tl!l 
COM~ON/CRSPLS/00Bl17J,PSCR(L7),0FBI4C8l,~PSCR 

CIMENSlON XPSil7lrYBETA(4~ rZAC(7,4),lAli7),1~2(7,4Jr 
1XFIF0(2QJ,SPLOAI20),0BSSI241 

REAL ..,O,NPR,MJE 

DATA XPSl/lOO.,llO.,l2G.,l30.,l4C.,l50.,160./ 
DATA YBETA/0.,30.,tO.,SO./ 
DATA ZAC/ll7.l,ll7.2,118.6,llS.7tl22.9rll8.8tll8.lr 
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SPECAN 2 
SPECAN 3 
SPECAN 4 
SPEC AN 5 
SPECAN 6 
SPECAN 7 
SPECAN E 
SPECAN s 
SPECAN 10 
SPECAN ll 
SPECAt-4 12 
SPECAN 13 
SPECAN 14 
SPECAN 15 
SPECAN 16 
SPECAN 1.7 
SPECAN 18 
SPECAN 1'> 
SPECAN 2C 
SPf:CAN n 
SPFCAN 22 
SPECAN 23 
SPECAN 24 
SPECAN 25 
SPECAN 26 
SPECAN 27 
SPECAN lf, 

SPECAN 2<1 
SPECAN 30 
SPECAN 31 
SPECAN 32 
SPECA!'. 33 
SPE<.:AN 34 
SPEC AN 3~ 

SPEC AN ]6 
SPH.AN 37 
SPECAN 38 
SPE(;AN ~c; 

5PI:CAN 'tC 
SPI:CAN 41 
SPECAN 4<: 
SPECAN 43 
SPECAN 44 
SPECAN 4? 
SPECAN 4b 
SPE:CAN 47 
SPI:CAN 48 
SPI:CAN 4S 
SPECAN 5(; 
SPECAN 51 
SP ECAN 5.2 
SPECAN 53 
SPECAN 54 
SPt:CAN 35 
SPECAI't 56 
SPECAN 57 
SPECAN 58 



c 
c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

l 121.4tl22.0,l22.3,12C.7,126.1,122.4,121.4, 
2 l20.4,122.3tl24.ltl23.8,127.6tl23.4tll9.8t 
3 ll8.q,119.9,121.1,12G.G,l28.b,l22.Btll9.5/ 

DATA ZA1/15.7,1S.3,2~.5,34.3,25.3,21.lt2C.5/ 

CATA lA2/5}.3,53.1,5C.4,53.~,46.Ct51.5t53.3, 
1 sz.z,s2.s,sc.7,52.3,4t.2,46.3,4S.4, 
2 61.6,58.Gt5~.2,56.7,48.€t47.3,51.7, 
3 63.8,b4.8,64.q,ct.7,48.3,49.5.51.8/ 

OATA XFIF0/-2.,-l.t9S,-1.398,-1.222,-l.046,-.757,-.699,-.602, 
* -.523,-.4~6,-.398,-.301,-.222,-.C97t0orell4,.l76te30lte5l9tle0/ 

DATA SPLOA/-31.,-25.,-1~.5,-16.5,-13.9,-l0.,-9.25,-9.,-9., 
1 -9.25,-9.5,-10.35,-ll.l5,-l2.85,-14.5t-17.,-18.75.-22.5, 
2- 3 0. , -47. 2 5/ 

ICN(6a=ICNftl)+1 

OELTR=OELT*.Cl745 
ANGLE BET~EEN FLIGHT PATH A~C FL'F A~GLE 
ALFA =DELlR -ATA~iGRAO} 
CSAL=COSlALFAI 
TOTAL TE~P.Of FREE STREA~ REL. TC EXhAUST 
TTO= TSO*tl.+.l*lMC*CSALI**2) 
TRAT= Tl/TTO 
GAMM1=GAMA-1. 
Q= NPR**IGAMMl/GAMA) 
STATIC TEMP.Cf EXHALST 
TS=Tl /Q 
MACH NO OF JET EXhALST 
MJE= SQRl(2./GAMMl*(Q-1.JI 
VEl REL TO NOLZLE CF JET E)HALSl 
VJE~ MJE*SQRT(l7L6.5*GA~A*TSI 
~EL(AIRIREL. TO ~CZZLE 

VO=M0*49.C2*SQkTITSCJ 
VEL Of JET REL TC AMBlt~l AI~ 

VJR=SQRT~~J~*VJE-2-*VJE*vC*CSAL+\C*VC) 
C~ARACTERISTIC FREWLE~CY 

fO= VJR/DE/TRAT 
EVALLATf CONSTANJS OF fL~CTIC~AL \~LLES 

C l=ALOG 10 ( TRAT I 
C2=ALOG10(NPRJ 
C3=10.*ALOG10(.1S8*ADJ 
TEST FOR l/3 OCTAVE BAND FRE,LE~C~ C~ PRtFERREC 
HNl3=C.C 
1F(NCF.EQ.8JTENL3=4.77 
FINO OCTAVE BAND SPECTRL~ SH~PE 

20 CC 50 NF=l,NCF 
flFO=FRQ(Nf)/f-G 
AFIFC=ALOGlOiFIFO) 
08SStNF)=TBLLl(AFJFO,XFIFO,SPlCA,1,20J+TE~l3 

50 CONTINUE 

CAll ANGLES(NOBS,OELTR) 
fBPF=O. 3*FO 
DG 300 1=1,NOBS 
CALL llNCOR&SPli1,1),IMAb,LG,6,ELCH6,EOH6,N~L6rRlW6,TL6r 

* llAY6,FM6,1DP6,PSI{1,1),NCF,FRC,PlAo,Cf6,PCTA6,NTFb,TF6,00PSF, 
* SPL2,1COR6,1Bl1llrlTYPE),LJ~6,FfFf) 
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SPECAN 
SPECAN 
SPECAN 
SPECAN 
SPtCAN 
SPECAN 
SPECAN 
SPECAN 
SPECAN 
SPECAN 
SPE:CAN 
SPECAN 
SPECAN 
SPECAN 
SPECAN 
SPECAN 
SPECAN 
St->ECAN 
SPECAN 
SPE<.AN 
SPECAN 
St->t:CAN 
SP ECAI'. 
SPECAN 
SPEt.AN 
SP ECAN 
SPECAN 
SPE:CAN 
SPECAN 
SP ECAN 
SPECAN 
SPECAN 
SPECAN 
SPE:CAN 
SPECAf'\ 
SPECAN 
SPECAN 
SPECAN 
SPf:CAN 
SPECAN 
SPECAN 
SP ECAI'-; 
SPECAN 
SPECAN 
SPECAN 
SPECAN 
SPE~AN 

SPt:CAN 
SPECAN 
SPECAN 
SPECAN 
SPECAN 
SPECAN 
SPEC AN 
SPECAN 
SPECAN 
SPECAf\ 

5S 
uC 
ol 
b2 
63 
64 
b5 
6t: 
67 
68 
69 
7C 
7l 
12 
73 
74 
75 
u. 
11 
7fJ 
79 
8C 
81 
82 
&3 
84 
85 
8t 
87 
88 
89 
90 
91 
92 
93 
<74 
95 
96 
97 
n 
99 

100 
lC l 
lC2 
L03 
104 
105 
106 
107 
108 
109 
110 
lll 
112 
113 
ll4 
115 



DO ZOO J=I.17 
C fABlE LOOK UP 

AO=TBLU2(P$1(J,IJ,BETA(J,IJ,)PSI,~EEJA,ZAO,l,1,7t4t7t41 
Al=TBLU1lPSICJ,I),XPSitlAlt1t71 
A2=TBLU2(PSI(J,JJ,BETA(J,lJ,~PSlr~fETA,ZA2,1,1,7,4:7,4) 

C OVERAll SOUND PRESSURE LEVEL 
OA=AO+Al*C1+A2*C2+C3 

C OBTAIN SOUND PRESSLRE LE~El SFECl~LM 
C SPECTRA FOR AUG~E~TCR SlCT ~CZZLE WITH JET FLAP 

c 

DO lJC NF=ltNCF 
SPLT(NF,JJ=OA+OBSSlNFJ-SPliNF,J) 
SSPlfNF,IrJl=PWRSU~(SSPl(NF,I,JJ,SPLT(~F,J)J 

100 CCNTINUE 
2CC CCNTINl:E 

IFllPRT(7J.NE.7)G0 TO 220 
CALL NOISO(JPRT(7) ,I,~KtlO,C~l~rll~IT,SLCISX(I),Pf~ECr 

* SPLT(l,1),NCF,ITYPE) 
220 CONTINUE 

DC 24C Nf=1,NCF 
DC 240 J=1,17 

240 SPLT(NF,JJ=SPLT(NF,JJ-TSPLCNF,J,J) 
IFliPRT(lJ.NE.3)GG TO 3CG 
CALL PNLSUB(SPLTfl,l),PSPLfltl),lFC(1,11tEP~l(lrlJ,~PL2, 

* TEPNL( lrii,NK,BCG,TCG,flR,I,~CeS,IRR{I,lJ) 
CALL NOISO(IPRT(3),J,NK,L2tC~J~,IL~IT,SlCISX(IJ,PFREQ, 

* SPLT(l,1),NCF,IT~PEJ 
3CC CCNTINUE 

REIUR~ 
tND 
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SPECAN 
SPECAN 
SPECAN 
SPECAN 
SPECAN 
SPECAN 
SPECAN 
SPECAN 
SPECAN 
SPECAN 
SP ECAN 
SPECAN 
SPE:CAN 
SPECAN 
SPECAN 
SPEC AN 
SPECAI\ 
SPECAN 
SP(CAN 
SPECAN 
SPECAN 
SPECAN 
SP ECAN 
SPHAN 
SPECAN 
SPHAN 
SPECAN 
SPECAN 
SPECAN 
SPECAN 

116 
117 
118 
119 
120 
121 
122 
123 
12ft 
125 
126 
127 
128 
ll,9 
130 
131 
B2 
133 
134 
135 
136 
137 
138 
139 
140 
141 
l<t2 
143 
144 
14 5 



SLBROLTINE SQUASH(A,M,B,L) 
C VALUES MUST BE MONOTONICALLY l~C~EASI~G I~ THE A ARRAY 
C ~ MUST BE GREATER THAN CNE 
C A = INPLT ARRAY 
C M = LENGTH OF INPUT ARRAY 
C B = THE RESULTANT AR~AV OF OISll~CT VAlUES wHICH CA~ 
C BE PLACED IN THE A ARRAY If CCRE SIZE IS Gf CCNCERN 
C L = THE NUMBER OF DISTINCT ~ALLES IN 8 

OllolENSION A( ll ,B( U 
J=l 
f3.( U =A ( l) 
DO 1000 1=2,M 
IF l A(lJ .EQ. All-f)) GC TC lOCC 
1F tAll) .LT. 6(J)) GC TC lOlC 
J =J+ l 
8(Jl=A(l) 

lOCO CONTlNUE 
lOlC CONTINUE 

L=J 
RETU~N 

Ef'lD 
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SQUA~h 

S(JUA~H 

SQUASH 
SQUAS~ 

SQUASH 
$QUASI
SQUASH 
SQUASh 
5QUASI
SQUAS'"' 
SQUASr 
SQUASr 
SQUASh 
S'-!UASI
SQUASI-' 
SQUASh 
SQLJASh 
SQIJA~I

SQUASt-: 
SQL.ASI
SQUASh 

2 
3 
4 
5 
6 
7 
8 
s 

lC 
11 
12 
13 
14 
15 
lt 
17 
l~ 

19 
20 
21 
n 



SUBROuTINE S~ITCH{NEPR, ~l, ~lPC, ~AlFA, ~ARPAY, BARRAY) 
c 
C SWITCH CHANGES NL = F(LRO, AlFHAt EPRJ I~TC A SET Gf FUNCTIONS ••• 
C lOGlOtROJ = F(EPR, AtPHAJ FCR EACH DESIRED CONTOUH 
C iNDICATED BY THE ARRAY A~l(J). 
C NEPR NUMBER Of EPR VALLES IN AEPR 
C NLRO NUMBER Of LRO VALUES I~ ~LRC 

C NALFA NUMBER OF ALPHA VALLES I~ AALFA 
C NL NUMBtR OF VALUES OF ~l I~ A~l 
C A~l ARRAY Of VALLES OF SPECIFIC NCISE CC~TOURS 
C AALFA ARRAY OF VALUES CF ALPHA 
C AlRO ARRAY OF vALLES CF LCG PC 
C AEPR ARRAY OF VALUES Of EPR 
C AARRAY NOISE LEVELS FOR FILRC, ALPHA, EPRJ 
C BARRAY ••• LOG10IROJ FOR f(EFP, ALPHAJ AT EACH A~l(J) 

c 
c 

DIMENSION AARRAYINLRO,~ALFA,~EPPJ 
DIMENSION BARRAY(NEPR,~ALFA,~l) 
CGMMON/CONTNT/AEPRI6J,ALROI9),AAlfA(6) 
CCMMON/LEVELS/ANl(5) 

DO 1010 L=1rNEPR 
DC 10 lC M= 1 ,NALFA 
DO 1010 J=lrNL 
BARRAYIL,M,J) = 
CGNTINUE 

TBLUllANL(J), A.ARRAY(l,M,U, AlRCr 1, NLROJ 
1C1C 

c 
c 8ARRAY REPRESENTS 

RETURN 
END 

LOG10(R0) - FIEPP, ALPHAJ FOR f:ALH JINL(J) 
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SWITCH 
SWITCH 
SWITCH 
Sk ITCH 
Sw lTCt
S~ITCH 
Sw ITt:H 
SWJTGr 
S~ ITCH 
SWITCH 
SwITCH 
SwiTCI-i 
SW lTC r; 
SW ITCI-. 
SwiTCH 
S W lTC 1-
SWIH.r 
S~ITCI-' 

SwiTCr 
Sw ITCI
SwiTL.Ii 
SwiTC.t
SWITLt
S w ITC 1-
S~lTCH 
SwiTCI
SWITCh 
SwlTCt
SwlTLH 
SwiTC.t-

2 
3 
4 
5 
6 
7 
8 
c:; 

lC 
11 
12 
13 
14 
15 
lt.> 
17 
lf 
l<; 
20 
21 
22 
23 
24 
25 
2o 
27 
28 
2<; 
30 
3l 



fLNCTION TBLUl(XX,X,V,~O,NI TBLUl 2 
c SC0934 TBLUl PS-413 lLt PAUl 661013 7094 6600 TBLUl 3 
c TABLE LCCJ<UP AI\IJ IMEICPCLAT ICN T BlUl 4 

DIMENSION V{lJ,XCll TBLUl 5 
INTEGER SEARCH TBlUl 6 

c TBlUl 1 
c X AlWAYS INCREASING CCR DECRE.4SHGJ TBLUl e 

NC = MD TBLUl <; 
IF(SEARCH(XX,X,NO,N,J) .EQ. G)GC JC 43 TBLUl lC 

c RETURN EXACT VALLE fBLUl 11 
T9lU 1 = Y {I) TBLUl 12 
GO TO 51 TBLUl 13 

c INTERPOLATE TBLUl 14 
4.3 TBLUl = TERPl(Xx,x,v,~D.Il TBLUl l~ 
51 RETUI(N fBLUl 16 

Et\0 TBLUl 17 

250 



FUNCTION TBL~~(XX 1 ~VrXrYrF2r~O~,~CY,~l~r~lYr~FX,~FYJ 
C SOOq36 T6l~2 PS-~73 LL, PAUL 6o1013 7094 6o0P 
c T4a~e ~ooK~P AND •~rE~FcLATE -- 2 •~cePeNoeNr vA~IAeLES 

UlMENSIO~ Fal~fX•NFVJ,S(20),X(lJ,~ClJ 
INTEGt:R SE4R'H 

C FIND PUSITION JN ~ A~O Y 
NCX = MO~ 
NCY • MOV 
Il • SE4~t"I~X,XtND~r~LX,IJ 
11 • 11 + JL + l + SEARCH {YY,Y,~CY,~lY,Jf 

t lOQ--NEfT~G~ f.XACTt 5C--Y EXACT, 60--X tXACTr 10--B(TH EXACT 
GO TOilOQ,2~,~P,lC),Il 

~ X IS EX4CT MU~E THAT RCh TO ~ A~C LSE TE~Pl 
t A MAX OF 1~ MAY ~f LSEO I~ SC~E CASES FCF ~CY 

6C IX = Ml~O~~q~,lq) 
1.: = IX t ~ 
oo 1 I 1 • .J, I~ 
IT.:; Il- .J 

1 SCIT+ll • Fa(I,J~~ 
T8LU2 ~ T~RPliYYtYlJJ,S,IX,lJ 
GO TO lOQO 

~ Y IS EX4CT ~~E f~~Pl 
SC TBlU2 • TrHP~CXXeXrF21leJJ,~D~,IJ 

GC TO lQCC 
lOC TBLU2 • T~RP~IXX 1 yv,x,Y,F2,~CX,~CY,~Fx,NFYrlrJ1 

lOOC RETi,;RN 
lC TBLU2 • F2(l,J, 

GG TO ~QOCl 
END 
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TBLU~ 
TbllJL 
TBLUl 
T BLU2 
TBLU2 
TBlU~ 

TBLU2 
TBLU2 
TBLU~ 

T BLU2 
TblU2 
TBLUL 
Tt::L U£ 
TBLU2 
TBLU£ 
TBLU2 
T t3LU2 
TBLU2 
T BLU~ 
TBLUL 
TULU2 
TBlU2 
TBLU" 
Tl::llU2 
TBlU.:! 
TbllJL 
T~LU2 
TbLUL 
TbLU2 

2 
3 
4 
s 
6 
7 
8 
<; 

lC 
ll 
12 
b 
14 
15 
l.Ll 
17 
18 
lCj 

2C 
2l 
L2 
23 
24 
25 
L.6 
27 
28 
2'.l 
.;;c 



c 
c 

c 

c 
c 

c 

FLNCTION 
1 

TtllU31Xl,Ylt11tXrYtltF3,~CX,~CY,~CZ,~LX,~LY,~LL, 
NF X ,NF\' ,NFL. I 

TABLE LCLKUP 
S00938 TBLL3 
DIMENSION Xlllt 
INTEGER SEARCH 
NCX = MDX 
NCY = MOY 
NCl = MDZ 

PS-473 
¥111, l(l), 

A~C I~IE~FClAJIC~ 
LL, PAUl 6~1013 7094 

f31~f),~f\',~Fllt Sl20,20) 

FI~D POSITIUN OF x, Y, A~D l I~ TAElES 
lX = SEARC~IXltXrNOX,~lXrll 
IY = SEA~CHI~1,Y,~OY,~lY,J) 

ll = SEARCH(llrltNUl,NLZtl<l 
LUNSICER IX HIT PATTERN 

UIT C StT--X EXACJ, biT 1--' EXACT, Ell 2--l EXACT 
IX= IX + IY + IY + IZ*4 +1 
GC TO C ll,1,2,21,22,15r2Cr121,1> 
fllCNt EXACT 

6600 

11 TBLU3 = TERPJtXlrYl,ll,XrYtZrF3,~CX,~CY,~Cl,~FX,~FY,NFlr I,J,KI 
lOOC RETuRN 

C ALL EXACT--STRAIGhT TABLE LlC~LF 

c 

c 

c 

c 

c 

1 7 T t3L LJ 3 = F 3 ( l , J , K ) 
t;o TO lCCC 
Y AND l ARt EXACT 

2C TBLU3 = TEMP11Xl,XrF3(l,J,K),~OX,lJ 
GG TO 1000 
X A~JD Y AkE EXACT-- ~CVI: F31ltJr*l 

2 1 I X = M IN 0 I 19, NO l ) 
lY = I< + IX 
CC 14 ll = K, [ Y 
I XA = I l - K + l 

14 S(!XA,U = f- 3{l,JdZJ 
T Bl U 3 = T F R P 11 ll , Z (I< ~ , S t I X , 1 ) 
GC TO lllCO 
X AND l ARE EXACT-- ~CVE F3llt*r~l 

15 IX ~ MI~C{NDYrl~) 

IV = J + IX 
CO 16 lZ = J, IY 
I XA = I l - J + 1 

16 S(IXAdl :: F3(l,IZ,Kl 
TBlU3- JEHPl!Hr~(J),S,IX,U 

GL TO lOCC 
l IS EXACT 

22 TBLU3 ~ TFKP2lXl,~l,X,Yrf31lrltKJ,~D>~~~)o~fA•~FY,(,JJ 

GC TU 1000 
X IS EXACT-- MC~E F311r*t*l 
IX~ MINO(NOY,l~l 

IY MINClNDltl~l 
IJ J + IX 
II< = K + IY 
DC 3 l l = J t I J 
OG 3 II = K, I K 
I XA ~ I l - J + 1 
I XB ~ I I - I< + l 

3 S(IXA,IX~J = F3(I,Il,Ill 
TBLU3 = TERP2l¥lrll,~(Jl tZIKl rS.I><rl '1,20,20tltll 
GC TO lOOU 
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TBLU3 
TBLU3 
TBLIJ3 
TBLU3 
TBLU3 
Tl:lLU;; 
HlLU3 
TBLU3 

:TBLU3 
TI:1LU3 
TtlLU3 
TBLU3 
TBLU] 
TBLU3 
T bLU3 
T 13LU3 
TbLU3 
TBLUJ 
TbLU3 
TBLU3 
TBLlJ3 
Tl:llU3 
TBLU3 
TblU3 
T lll U 3 
T bLU3 
TBLU3 
T bLU3 
lBLU3 
TbLUJ 
TBLU3 
Tl:lLU3 
TtlLU3 
Tf:lLUJ 
TbLU3 
TULLJJ 
TBLl.JJ 
T fil UJ 
TbLU3 
TBLU3 
TBLU3 
TI3LU3 
TbLUJ 
T tJLU3 
TBLU3 
TBLU3 
TBLU3 
TBLU3 
TBLU3 
TBLUj 
TBLU3 
TBLU3 
TIJLU3 
TBLUJ 
TBLU3 
TeLU3 
TbLU3 

2 
3 
4 
5 
6 
1 
8 
9 

lC 
11 
li 
13 
14 
15 
lL 
17 
18 
19 
2(. 
21 
22 
23 
24 
25 
2o 
21 
28 
zc, 
3C 
3 l 
32 
3j 
34 
J) 
36 
3-, 
38 
3S 
4C 
41 
42 
43 
44 
4!) 

4t. 
47 
48 
49 
sc 
51 
52 
~3 

54 
55 
5t 
57 
58 



c v IS EXACT -- MOVE f3(*,J·•• T8LU3 ,9 
2 IX = M I N C ( 1 9 , NO X ) TBLU3 6C 

IZ = MIN0(19tNOZ) TBLU3 tl 
II = I + IX TBLU3 o2 
IK = K + IZ TBLU3 63 
DO 4 Jl = I • I I T~lU3 64 
DO 4 JK :: K, IK TBLU3 65 
IXA = Jl - I + 1 TBLU3 66 
JXB = JK - K + 1 T8LU3 67 

4 SlJXAtiXSI = f3(JI,J,JKj TBLU3 68 
TBLU3 :: TERP21Xl,Il,X(JJ,Z(KI,Sw~0)t~D1•20,20,1,1j TBLU3 69 
GC TO 1000 TBLU3 10 
END TBLU3 11 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
( 

c 
I. 

c 

SLBROUTINE TEE227liMOOE,NlN) 
PROGRAM TEE227Al1NPUT,OUTPUT,TAPE5 INPUTrTAPE6 OUTPUll 
THIS PROGRAM HAS BEEN GENERATED AS A MEANS CF 
CIRCUMVENTING THE NEED FCR I~FLT TC lEE227 W~ICH IS 10 

Bt RUN UNDER CONTROl OF A REAL li~E SINULATCR CN 
TI-E SIGMA 7. 
f~E 4 NUMBERS REPRESENTED ON EAC~ LINE CF THE DATA 
STATEMENT AR~ THE OUTPUT CF NCISE LE~EL, ENGINE PRESSURE 
RATIO, ELEvATION ANGLEr lCGlC Cf RANGE. GENERATEC BY 
THE NOISE PREDICTION PROGRAM, TEElS7 PER INPLT CASE 
AND PLACED ON FILE TAPE2Cr ~~ICH ~~VE BEEN PROCESSEC 
BY THE TEE187C POST-PROCESSOR. 1~E PCST-PRGCESSCR 
INCORPORATES THIS DATA OLRlNG ThE GENERATION GF THE 
MAIN PROGRAM OF TEE227r THE ~CISE CC~TCu~ PRCGRAM 
W~fCH THE POST-PROCESSOR HAS CLlfll IN SCURCE CCCING CN 
FILE TAPE22 
CC~MON/CCLNT/NEPRr NL 
CC~MON/CONTNT/AtPR(6),AlRG(9),AALFA(oJ 

DIMENSION AlC(72) 
EQuiVALENCE lDATNl ll,AlC(l)) 
DIMENSION All(72) 
EQUIVALENCE lUAT~( 73lrAll(l)) 
DIMENSION Al2l72) 
EQUIVALENCE (OATN( l45),Al2(l)J 
DIMENSION Al3l72) 
EQUIVALENCE tUATNI 217),Al3ll)) 
DIMENSION Al4l72) 
EQuiVALENCE tDAT~l 289),Al4(1)) 
DIMENSION Al5(72J 
EQuiVAlE~CE lOATh( 36l),Al5(1J) 
DIMENSION Al6(72) 
EQUIVALENCE (OATNI 4331,Al6(l)) 
DIME~SICN Al7l72) 
EQUIVALENCE (OATNI 5C5lrAl7(l)) 
DIMENSION Al8l721 
EQUIVALENCE {OATNt 577t,Al8(1)) 
DIMENSION A1St72) 
EQUIVALENCE (OAT~( 64~),Al9ll)) 

DIMENSION A20l72) 
EQ~IVALENCE (OATN( 72llrA20llJ) 
DIMENSION A21172) 
EQuivALENCE lDATN( 793),A2l(l)l 
DIMENSION A22l72J 
EQUIVALENCE lOATNl 865)rA22ll)J 
DIMENSION A23t72) 
ECUIVALENCE tOATN{ 937lrA23ll)J 
CIMENSION A24(72) 
ECUIVALENCE lOAlNllCC9),A24ll)) 
DIMENSION A25l72J 
EQUIVALENCE lOATN(lC8l),A25lll) 
DIMENSION A26(72) 
EQUIVALENCE lDATNlll53),A26(1)) 
DIMENSION A27l72) 
EQUIVALENCE lDATNll225),A27(1)) 
DIMENSION OATNll296) 
ClMENSION 01(324),02(324),03,324),041324) 
DATA AlO I 
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THL.27 
TEE227 
l EE227 
TEE2L 7 
TEE22 7 
T EE227 
TEE227 
TEE227 
TEE227 
TEE227 
TEE227 
TEE2i7 
HE2L7 
HE227 
Tt:E227 
T EE22 7 
T.EE22 7 
TEE227 
TtE227 
TEE227 
TE E227 
TEEZL7 
TH227 
T E:E227 
TH227 
TE£227 
T EE22 7 
lt!::227 
TEE227 
TEE227 
r t:E22 1 
TEE227 
TH227 
TEE227 
TEEZL 7 
T EE22 7 
TE:E2.0 
TEE227 
T EE22 7 
TE£227 
TEf227 
1 EE2L 7 
TE E227 
TEE22 7 
T E E2.2 1 
HE2d 
TEE227 
TEE2.27 
TfE2L 1 
TEt227 
TEE227 
TEE2.27 
HE227 
TEE227 
T E:E227 
TEE227 
T !::EZL 7 

L. 
3 
4 
5 
6 
7 
6 
<; 

lC 
11 
12 
13 
14 
1? 
16 
11 
18 
1<; 
2C 
d 
22 
23 
24 
25 
26 
27 
28 
2<; 
3(.; 
31 
32 
..>3 
34 
35 
3t 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
5C 
51 
52 
53 
54 
S? 
5o 
57 
58 



·• ·-
~ 

1 1.125E 02, 2. OCOE oo. 7.181E oo, 2.301E oo, TE£227 59 
2 9. 5'30E 01, 1. 80CE oo, l.44SE 01, 3.204E oo, TEE227 6C 
3 1. lC IE 02, I.6CCE oo, 7 .181E oo, 2.000E oo, TEE227 61 
4 1.116E 02, 1. 60CE oo. 1.448E 01' 2.000E oo, TEE227 62 
5 9.34IE 01, 1. 2CCE oc, 9.000E 01, 2.301E oc, TEE227 63 
6 -6;2~8E 01' 1. 2CCE oc, 4.500E 01, 3.806E oo, TEE227 64 
7 3.3.86E 01, 1.CCCE oo, c.o ' 4.107E oo, TEE227 65 
8 l.l37E 02, l.60CE oo, 3.COOE 01, z.ooot oo, fEEU7 6(; 

9 7.348E 01, l.6CCE oo, c.o • 3.806E oo, TH227 67 

* 1.110E 02., 1. 6COE oo, 4.500E 01, 2. 30 lE oo, TEE227 te 
* 7.931tE c 1. 1.20CE oo, 3.000E 01, 2.903E oo, TEE22 7 t;<; 

* 4.695E 01, 1. OCCE co, 3.000E 01, 3.806E oo, TEE227 7C 

* 8.988E 01' 2.00CE oc, c;.OOOE 01, 3.806E oo, TEE227 71 

• 8.140E Olt 1. CCCE oc, 4.500E 01, z.oooe oo, T EE22 7 72. 

* l.021E 02, 1.BOCE oc, c.o , 2.602E oo, TEE22 7 l3 

* 8.449E 01. 1.6CGE oo, 1.448E 01, 3.505E oo, TEE227 74 

* 1.186E 02, 2. CCCE oc, 1. 181E 00' 1. 699E oo., TE£227 75 

* 3.988E 01' 1.0CCE oo, o.o 3.806E 00/ TEE22 7 76 
DATA All I T E E227 77 

1 9.136E 01, 1. 8COE oc. 3.000E 01, 3.505E oo, TH227 7b 
2 9.270E 01, 1. SCOE oo, 4.500E 01. 3. 505(: oo, TH227 79 
3 1. 03 3E 02, 1. SCCE co, 3.000E 01, 2.903E oo, TEE227 8C 
4 <i.737E 01' 1. 800E oo, 3.COOE 01' 3.204E oo. TH227 81 
5 1.047E 02, 1. 8CCE oo, 4.500E Ol, 2.903E oo, TEE227 82 
6 9.943E 01' 1. 2CCE oc, c;.QOOE 01r 1.699E oo, TEE:227 83 
7 9. 8 71E 01, 1. ECCE cc, 4.500E 01., 3.204E oo, TfE227 84 
8 1.077E 02, 1. 4COE oo, 3.00GE 01, 1.699E oo, TEE 22 7 85 
9 1.0C3E 02, 1. 8CCE oo, <;.OOOE 01' 3.204E oc, TH227 86 

* 1.140E 02, 2.CCCE oc, 1.44 SE 01, 2.301E oo. TEE227 87 

* 9.859E 0 lr 1.4CCE oc, c.c ' l.OOOE oo, TEE227 86 

* 8.006E 01, 1. OCCE co. 3.000E 01, 2.000E oo, TEE22 7 89 

* 9.897E 01, 2. OCOE oc, 3.COOt 01, 3.204E oo. T EE22 7 'iC 

* l.OO.?E 02, 2.000(: oo, 4.500E 01, 3.204( oo, TI::E227 Sl 

* l.Ol9E 02, 2.CCOE oo, 9.COCE 01, 3.204E oo, TEE22 7 92 

* 1.056E 02, 1. SCOE oo, 7.181E oo, 2.602E oo, TEE:22 7 <;3 

• 8.003E 01, 1. CCOE oo, 1.448E Olr 1.699E oo, TEE22 7 94 

* 8.79CE 01, 1.6CCE oo. 4.500E 01, 3.505E CO/ T Ef2.i 7 9'> 
CATA A12 I TH22.7 Sc 

1 1.2CCf 02, 2.CCCE oo, 1.448E 01, 1.699E oo, TH:2£7 S7 
2 7.503E 01, I.CCCE oo, c.c t 1.699E oo, T Et22 7 98 
3 8.181E 01' 1. 8CCE cc, 7.181E oo, 3.806E oo, TEt227 <;<; 

4 7.857E 01, 1.CCCE oo, 1. ISlE oo, 1.699E oo, T EEU 7 iCC 
5 8.695t 01' 1.2CCE: cc., 7.181E oo, 2.301E oo. TEEU7 1C1 
6 7.990E 01' 1.4CCE oo, 4.500E 01, 3.505E oo, THli 7 1<..2 
1 9.190E 01, 2.00CE oc, c.c ' 3.204E oo, TH227 103 
8 8.328E 01, 1.8CCE oo, 1.448E 01, 3.806E oo, H:E227 104 
9 8.C68E 01' 1.2CCE oo, 4.500E 01, 2.903E oo, TEE:22 7 1C? 

* 9.430E 01, 1.4CCE oc, 1.448E 01, 2.t.02t: oo, TEE227 10(; 

* 8.299E 01, }.OCCE co, c;.oooE 01, 2.000E oo, TEE22 7 1C7 

• 8.930E 01, 1. 4CCE cc, c.c 2.602E oo, TEE22 7 1GB 

* 9.147E 01' 1.6CCE oo, c.o • 2.903E oo, TEE227 1(.<; 

* 9.501E 01.' 1.6CCE oo, 7.181t: oo, 2.903E oo, TE:EU7 110 

* 8.81CE 01' 1.2CGE oo, c;.oooe 01, 2.b02E oo, TEEZ£7 lll 

* 1.017E 02, 1.4CCE co. 3.000E 01, 2.30lf oo, TEE2i7 112 

* l.030E 02, l.4CCE oo, 4.500E 01' 2.301E oo, TEE2~ 7 113 

* 5.179E Gl. 1.2CCE oc, 7.181E oo, 4.107E 00/ T E E22 7 114 
DATA Al3 I TfE2L7 115 
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1 1.15CE oz, 2. CCCE oc, c .. l.b99E 01.), TH227 116 
2 1.170E 02, 1.8CCE oo, 7.181E oo, 1.699E oo. TH227 117 
3 5.533E 01, 1.2CCE oc. 3.000E 01, 4.101E oo, H:E227 118 
4 6.529E 01' l.ZCCE OCt 1.448E 01' 3.505t oo, T EE2L 7 11<; 
5 9.048E 01, 1.20CE oo, 3.00CE 01, 2.301f oo. TEE22 7 120 
6 9. 182E 01. 1. 200E oo, 4.500E 01 f 2.301E oo, TEE227 Ul 
7 1.063E 02' 1. SCCE oo. 9. (JOOE 01. 2.903E oo, TEE227 122 
8 9.030E 01, 1. 8CCE oo, c.o ' 3.204E oc, TEE227 1~ 3 
9 <;. 384E 01' 1. 8CCE oc, 7.181E oo, 3.204E oo. HEU7 124 

* l.008E 02, 1. eCCE co, 7.181E oo~ 2.602E oo. T E E22 7 12? 

* G.961E 0 1' 1.4CCE co, 1. 44flE 01, 2. 30 lE oo, TEE227 1.26 

* 7.746E 01' 1.6CCE oc, ~.CO:'E 01, 4.t01E oo, TEE£27 127 
:Q: 8.535E 01, 1. 80CE co, 3.COCE: 01. 3.80uE oc. T EE227 128 
Jl< 5.781E 01. 1. 2COE oc, 7 .. 181E oo, 3.806E oo, TEE227 12S 

" 1. C46E 02, 1. 4CCE oc, <J.G.->':t ':: 1. 2. 301 E oo. TEE227 130 

* 7. 70 H:: 0 lt 1. CiCCE oo, 7 .. 1:.' . ~ rJ!j "f 1. 806t oc, TtEZL7 131 

* 6.787E 0 lt 1.CCCE cc. «;.OOOE Ol, J. .. ~03E oo, T E E227 132 

* 1.149E oz. 1. 8CCE oc, 7.181E oc. 2.000E 00/ TE£22 7 133 
OATA A14 I TEE227 134 

1 7.848E 01, 1. 6CCE oo., l.448E 01" 3 .. 80of 00. TEE227 135 
2 5. 544E 01' 1.COOE oo, 7.1.31'= c t·. 3. 204E oo, TEt2.0 136 
3 1.023E oz, 1.6CCE oo, 1 .. : '< t ·~ I ' z.o02t:: oo, TH227 131 
4 1.0441: 02, l. 6CCE cc, J.COOt J i 1 2.oOlt OtJ, TEE 22 7 138 
5 6.723E 01. l.CCCE oc, 7.UHi::. '·.' ! ' ~ 2.60L£ oo~ TEE227 139 
6 l.061E 02, 1.60CE oo, 7·.t81E oo, ?.301E oo, TEE2L 7 l4C 
7 l.l34E 02, 1.8CCE (JC, c.-a J..699E oo. T EE22 7 141 
8 7.255E c 1' 1.4CCE oo, 3' ';J:": :· ·: I • 3. tWof oo. T Et227 142 
9 1.042E oz, t.4CCE oc, 1, idE 0 ., • l.o99t oo, T Ef22 7 143 
• 9. noc 01' 1. 6 C CE oc. c .. 

·- 2.602t: oo, TEEU7 144 

* <;.429E 01, l.SCCE oo, s,.' .. ,. (' I , 3.50Sf oo. Tl:: E2.i 7 145 

* 7.828E 01, 1.SOCE oo, C .. ( 1. s·J6t: oo. T EE22 7 146 

* 6.287E 0 1' 1. OOCE oo, 1.448E 01,. 2.903E oo. TEELL7 14 7 

* 6.4<i4E 01' l.OCC.E co, 3. en{';:. ;j> 
"-14" 2 .. 903£: oc. TH227 148 

* 6.44bE 01' 1.4CCE co, 1.ltft-; ~ i. \. 4.107E oo, HE227 149 

* 1.106E 02, 1.4CCE QG, <;,>'1 •,: .. ,-,I • 1.699 E oo, HE2£7 150 

* <;.283E 01' 1. 4CCE oc, 7 .. 1.·3' ''. l.~ Ll i' 2 .. 602E: oo. TEE227 151 

* 1.C57E 02, 1.6CCE oo, 4o 5·'t~r ' 1 .• 2. bOlt 00/ TEE227 152 
O.ATA Al5 I TEE:ZL7 153 

1 1.073E cz. 1.6CCE oo, c;.oooE 01, 2.602E oo, TEE227 154 
2 5. 666E 01' 1. 2CCE COt 4.500E 01. 4.107E O(l~ HE22 7 155 
3 5.94bE 01' 1. 4CCE co, c.c 4.107E 0 (;' TEE227 1,6 
4 7.726E 01' 1. 8 C CE cc, l.lt 1r w!: lJ j_ ' 4.l07E oo, HE2L7 151 
5 8.341E Olt 1. 2CCE oc, c.c t 2. 30 lE oo, Tf:£::227 1:>8 
6 4.4881: c 1. l.OOCE oo, le4.:'~1j~ n: • 3. SOoE oo, TEE227 15<; 
7 9.544E 01, 2.CCCE oc, 7 . ;.· 

• .., 1-~ '() . 3.204E oo, TEE22 7 160 
8 <;.o<;OE Olt 2. CCCE oo. }.44r.h :..,; I,. 3.204E oo, TEE22 7 1b 1 
9 9.841E 0 lt 1.2CCE oo, 1.448,'- 0!~ 2.301E oc. T EE:22 7 162 

* 1.230E 02, 2. CCCE co, «;. QCl()!: 0 l., 2.000f: oo, TEE227 163 

* l.CCJGE oz. 2.COCE oc, c. c ' 2. 30 lE oo. TEE22 7 1G4 

* 1.CH:E oz. 1.6CCE oo, le44Ct ~) l ' 2.301£ oo, TEEZ£7 165 

* l. 16 4E 02, 1.8CCE oo, 1 .. 44817 Cl. 2.000E oo, TH227 166 

* 7.933E 01' 1. ECCE oo, 3. NHH: ()1, 4.107£ oo, TE£227 1c 7 

* 6. 786E:: Olt 1. 40CE oo, 4.500f !)1' 4.107E oo, T EE22 7 166 

* 6.628E 0 l' l.OCCE cc, 4.50CE Oir 2.903E oo, T EE22 7 16«;1 

* 1.126E 02, l.tCCE oo, ~.OOOE 01, 2. 301E oo, TEE227 170 

* 8.429E 0 lt 1. acct: oo, (.0 • 3.505E 00/ TEE22 7 171 
DATA A16 I TEE227 172 
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l 1.124E 02, I.SCOE oo, l.448E 01, 2.301E oo, T EE22 7 173 
2 7.886E 01, 2.0COE oo. 1.448E 01, 4.107E oo, TEE227 174 
3 8.0<;3E 01, 2.0CCE oo, 3.COOE Olt (t.107E oo, TEE227 17~ 

It 1.056E 02, I. 4CGE oo, I.448E 01, 1.699E oo, TEE22 7 176 
5 9.443E 01, 1.2CCE oo. 1.448E 01. 1.699E oo. TEE22 7 177 
6 l.097E 02, 1.6CCE oo, 3.000(: 01, 2.301E oo, TEE227 178 
7 1.006E 02, 1. 4CCE oo, c.o ., 1.699£ oo., T EE227 uc; 
8 1.185E 02, 1.8CCE oo, l.OOOE 01, 2.000E oo. TEE227 ltJC 
9 6.29«;E 01' 1.4CCE oo, 1.181E oo, 4.107E oo, TEE22 7 181 

• 8.066E Olt 1.8COE cc. 4.500E Ob 4.107E oo, TH221 182 

• c;.650E 01. 1. 20Cf: oc, 3.oooe Olt 1.699E oo, H:E22 7 183 

• 9.784E 01, 1.200E oo, 4.500E 01, 1.699E oo, TEE2.::7 lS4 

• 8.783E 01, 1. 8CCE oo, 7.181E oo, 3.505E oo, TE£U7 J.85 

• 8.929E 01' 1. SCCE oo, 1.448E 01, 3. 50.5£ oo, TEE:U7 186 

• 1.066E 02, 1. 6CCE co, c.o 2.000E oo, Tf:E:U7 181 

• 9.787E 01' 2.0CCE oc, c.c ' 2.903E oo, TEE.:?27 188 

• 8.386E 01, 2.000E oo. c;.oooe 01, 4.107E oo, TEE2i 7 UiS 

• 5.6<;CE 01, 1. OOOE oo, I.44,8E 01, 3.204E 00/ TEE227 ISO 
CATA A17 I TH227 1 c; 1 

1 6.946E 01, 1.4CCE oc, c;.oooe 01, lt.107E oc, TEE227 192 
2 6.383E 01, 1. 2CCE oo~ 7.181E oo, 3.505E oo, TEE22 7 193 
J 6.f101E 01, 1.4CCE oo, 7.181E oo, 3.80oE oo, TH227 1~4 

It 7.048E 01. 1.400E oo, 1.448E 01, 3.806E oo, THU7 195 
5 5.8<;7E 01, 1.CCCE oo, 3.000E 01, 3.204E oo, HE227 196 
6 1.165E 02, 2.CCOE oo, 7·.181E oa. 2.000f oo, TEE227 197 
7 4.589E 01, 1.0COE oo, 0.·0 • 3.505E oo, T EE227 19f, 
8 7.810E 01, 1.2CCE co, c.o ' 2.602E oo, TEE227 199 
9 8.163E 01. 1. 20CE oc, 7.181E oo, z.o02E oo, TEt:22 7 200 

• 8.695E 0 1t 2.00CE oo, 3.000E 01. 3.806E oo, THa7 201 

• 7. 548E 01, 1. 4CCE oc, 9.0UOE 01, 3.806E oo, TEE22 7 2C2 

• 8.828E 01' z.ooce oo, 4.500E 01, 3.80oE oo, T EE22 7 ~C3 

• 6.901E 0 It 1.0CCE: co, c.o ' 2.301E oo, TH227 2C4 

• I.ZZ 1E oz, 2. CCOE oc, 3.ooot: 01, 1.699£ oo, TEE227 2C5 

• 8.656E 01, 1.6CCE oo. 3.000E 01, 3.505E oo, TEE2£ 1 ~Oc 

* 1.150E 02, 1.60CE oo, 4.500E 01, z.oooE oo, TEE22 7 2C7 

* 6.029E 01, l.2CCt: oc, c.o , 3.505E: oo, TEE227 2C£ 

• 1.234E 02, 2.COCE oc, 4.500E 01, 1.699E 001 TEE227 20<; 

DATA A 18 I TEE2.n 21r 
1 1 .2 50E 02, 2.0CCE oc, c;.COOE: 01, 1.o99E oo, TEE2£7 dl 

2 1.214E 02, 1. BOCE oo, 9.000E 01, z.oooe oo, TH227 d2 
3 l.C81E 02, 2.CCCE oo, 1.448£ 01, 2.602E oo, TEE227 213 
It 8.226E 01' 1. 8COE oo, 9.COOE 01, 4.107E oo, TEE227 214 
5 1.1C8E 02, 2. COCE oo, 3.000E 01, 2.6u2E oo, HE227 215 
6 6.6.3CE 01, 1.2CCE oc, c.c • 3.Z04E oo. TEE227 216 
7 6.984E 01, 1. 2CCE co, 7.181E 00, 3.204E oo, TEE22 7 217 
8 8.668E Olt 1. ecce cc, 4.500E 01. 3.806E oo, TEE221 218 
9 8.828E 01, 1. 8COE oc, t;.COOE 01, 3.806E oo, TEE227 219 

• 1.226E 01., 1.80CE oc, c.o , 4.107£ oo, Tt:E2~7 22C 

• 7.579E () l' l.SOCE oo. 7.181E oc, 4.107E oo, TE£22 7 221 

• 1.218E 02, 1.8COE oo, 4.500E 01, 1.699E oo, TEE227 222 

• 1.234E oz. 1. BOOE oo, c;.oooe 01, l.b99E oo, JEE22 7 223 

• l.l84E 0.2, 1. 8CCE oc, 1.448E 01, 1.699c oo. T EE22 7 224 

• 1.121E 02. 2. OOOE oc, 4.500E 01, 2.602E oo, TEE22 7 225 

• 1.13 7E 02, 2.000E oo, c;.ooce 01' 2.602E oo, TE£227 nt 
• 5.928E 01. 1. 2CCE oo, 1.448E 01, J.aooe oo, TEE227 227 

• 9. 770E 01, '1.4CCE cc. 4.SOOE 01, 2.602E 00/ TEE227 2.28 
DATA Al9 I T EE22 7 229 
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L 8.7C1E 0 1r 1. 40CE oo, 7 .181E oo. 2.903E oo, TEE22 7 23C. 
2 9.930E 01' 1.400E 00' ~.OOOE 01. 2.o02E oo, TEE227 231 
3 l.Ol9E G.2, 2. CCCE oo, c;.oooe Olr 2.903E oo, TEE227 232 
4 1.180E 02, 2.CCOE co, 1.448E 01, 2.000E oo. TEE227 233 
5 1.114E 02, 1.8CCE oo, c.o • 2.000E oo, TEEU7 234 
6 7.581E 0 l' 1. 2CCE oc, 7.181E oo, 2.903E oc. T EE227 235 
1 1.021E 02, 1. 40CE oo, 7.181E oo, 2.000E oo, TEE22 7 236 
8 7.38H 01. z.OOCE oc, c.o ' 4.107E oo, TEE227 237 
q 7 .739E 01, 2. OCCE oo. 1. 181E oo, 4.107E oo, T EE227 238 

* 1.036E 02, 1.4CCE oo, 1.448E 01, 2.000E oo, lEE227 23<; 

* l.L66E oz. 1.60CE oo. c;.OOOE Olr 2.000E oo, TE:t227 240 

* 5.190E 01' 1. OCCE co, c.c ' 3.204l: oa, T EE22 7 241 

* 4.341E 01' 1.00CE cc, 1.181E 00' 3.80oE oo, TEE227 242 

* l.086E 02, 1.4COE oc, CJ.OOOE 0 lt 2.000E oo, TEE227 243 

* 1. 0 15E 02, 1. 6CCE co, c;.ooot: 01, 2.903E oo, TEE.ZL 1 244 

* 8. 55CE c l' 1.60CE oo, c.o ' 3.204E oo, HE227 245 

* 1.205E 02, 1. BCCE oc, 3.000E 01, 1.699E oo, TEE227 246 

* 8.210E 0 lr 1. OCCE co, 3.000E 01, 1.699E 00/ T EE227 247 
CATA A20 I TEE227 248 

l B.l88E 0 1r 1. 6 C CE co, 4.500E 0 1t 3.806E oo, TEE2.27 249 
2 B.34BE 01, 1.60CE oo, S.OOOE 01' 3.80bE oo, H:E2i7 25C 
3 7.227E c 1. 1. 2COE oo. c.o , 2.903E oo, HE227 2?1 
4 1.174E 02, 1.BCCE oo, CJ.COOE. 01t 2. 30lE oo, T EE227 252 
5 7.337E 01, 1. 2CCE co, 3.000E 01, 3.l04E oo, HE227 2';)3 
6 7.471E 0 l, 1. 2 C CE co, 4;.500E 01, 3.204E oo, T EE227 2~4 

1 7.63CE 01' 1. 20CE co, S.OOOE 01, 3.204E oo, !EE227 255 
8 5.326E 01, 1.2COE oo. 1. 44SE 01, 4. 107E oo, HEU7 2::Jt.. 
9 4.826E 01, 1.2COE 00 t c.o ' 4.107E oo, TEE2L7 2':J1 

* B.344E 01, 1. OCCE oo, 4.500E 01r l.699E oo, TH227 258 

* 8.503E 01' 1· OCCE oo, 'i.OOOE 0 lt 1.o99E oo, TEE227 2':J9 

* 8.847E 01 f 1.4CCE oc, l.448E 01, 2.903E oo, TE E22 7 26C 

* l.057E 02, 1.400E oo, 3.00CE 0 1r 2.000E oo, TEE227 261 

* 7.255E 01' l.OOOE oo, 1.181E oo, 2.301E oo, TEE227 2.62 

* 1. 070E 02, 1.4CCE oc, 4.500E 01' 2.000E oo, TEE227 26] 

* 8.943E 01, 2.CCCE: co, 1. l81E oo, 3.505E oo, r EE22 1 264 

* 4.226E 01' 1. COCE oc, 4.500E Olr 4.107E au, T EE22 7 265 

* 4.38~E 01' 1. coer: oc, c;.OOOE 01, 4.101E: 00/ THZL7 26c 
DATA All I TEE227 267 

1 7.q8aE 01, 2.000E oo, c.c t 3. 806t oo, TEE22 7 268 
2 1.145E 02, l.BOOE oo, 3.000E 01, 2.30lt: oo, l EE2L 7 26'1 
3 7.40lE 01, 1. OOGE co, 1.448E 01, 2.301E oc, TEE22 7 27G 
4 7.750E 0 lt 1.4CCE cc, c.o ' 3.204E oo, TH227 211 
5 9.089E 01, 2.0CCE oo, l. 448E 01, 3.?05E oo, TEE22 7 212 
6 9.29H 01 f 2. OOOE oo, 3.000E 01' 3.505E oo, TEE227 213 
1 8.34LE 01' 2.CCOE oo, 7.1BlE oo. 3.806E oo, TEE227 274 
a 1.201E 02, 2.COCE oo, 3.000E 01, 2.000E oo, TEE22 7 215 
9 1.2HE Ol, z.cccE oo. 4.500E 01, 2.000E oo, TEE22 7 276 

* 6.74bE 0 lt 1.6CCE a c. c.o , 4.107E a c. T H2.27 211 

* 9.430E 01' 2.00CE oo, 4.500E 01, 3.~0!jE OCr T EE22 7 278 
• 'i.589E 0 lr 2. CCCE cc. <;.OOOE 01, 3.505E oo • TEE2Z7 27'7 

* 1.157E 02, 1.600E co, 3.00CE 01, 1.699E: oo, TEE227 ~SG 

* 1.1 74E 02, 2 .. OCOE oo, 4.SOOE 01, 2. 301E oo, TEE227 281 

* B.055E 01. 1. 6CCE oo, 3.000E 01, 3.806E oo. T EE227 282 

* t.736E 0 lr 1.200E oo, 3.000E 01. 3.50~E oo, TH221 283 

* 9.391E 01. 1. 6CCE oo, lt.SOOE 01, 3.204E oo. T EE22 7 284 

* 9.550E 01' 1. 6CCE oc, c;.COOE 01' 3.204E 00/ T E.E22 7 285 
DATA A22 I T EE227 28t: 
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1 9.054E 01, 1.4CCE oo, 3.000E 01, 2.903E oo, TEE227 287 
2 e.75CE 01' 1. 400E oo, c;.oooe 01, 3.204E oo, TH227 288 
3 9.647E 0 1t 1.60CE oo, 1.448E 01, 2.903E oo, TH227 289 
4 7.149E 01. 1. 4CCE oo, c.o ' 3.505E oo, T EE22 7 29C 
5 8.31CE 01 t 1.2CCE oo. 1.448E 01, 2.602E oo, TH227 291 
6 7.949E 01, 1.600E oo, c.o f 3.505E oo, TEE221 292 
7 7.13CE 01, 1. 2 OCE oo, 1.448E 0 1t 3.204t oo, TEE227 293 
8 l.092E 02, 1.800E oo, 3.000E 01, 2.602E oo, TEE221 294 
9 8.104E 0 lt 1. 4COE oo, 7.181E oo, 3.204E oo, TEE221 29.5 

* 6.870E 01, 1. CCCE oo, 1.448E 01, 2.602E oo, TEE22 7 296 

* 7.210E 01' 1. OOOE oc, 4.500E 01, 2.602E oo, TEE227 29 7 

• 7.370E 0 l' 1.000E oo, fi.OOOE 01, 2.602t oo, TEE22 7 2SS 

* 5.787E 01. 1. OOCE oo, c.o ' 2.903E oo, TEE227 2SS 

* 6.l't1E 01, l.OOOE oc, 7.181E oo, 2.903E oo, TEE227 3CC 

* 1.090E 02, 1.400E oo, 4.500E 01, l.699E oo, TEE227 30! 

* 1.158E 02, 1. BCCE: oc. 4.500E 01, 2.301E oo, TEE227 302 

* 6.135E 01' 1.200£: oc, 3.000E 01, 3.806E oo, TEE227 303 

* 8.517E 01. 1.200E oc, 3.COOE 01, 2.602E 001 TEE227 304 
OAfA A23 I TEE227 3G5 

1 1.1C5E 02, 1. 800E oo, 4.500E 01, 2.602E oo, TH227 3Ce 
2 1.121E 02, 1. SCCE oc, c;.oooe 01. 2.602E oo, TEE227 307 
3 9.854E 01' 1. 6CCE oc. 3.000E 01, 2.903E oo, TEE£.::7 3C8 
4 7.503E 01, 1.4CCf: cc, 7.1B1E oo, 3.505E oo, TE E22 7 309 
5 1.190E 02, 2. OOGE oo, c;.oooE 01, 2.301E oo. TH227 310 
6 5.296c 01' 1.000E oo, 3-.000E 01, 3. 50~ E oo, lEE227 311 
1 3. 7J9E 01' 1.0COE oo, 7.·181E oo, 4.107E oo, lEE227 312 
a q. 18 BE 01. 1.4CCE oo. 4.500E 01' 2.903E oo, TH227 313 
9 5.430t 01' 1. OCOE oo, 4.500E 01, 3.505E oo, TH2£7 314 

* 7 .077E 01. 1. OCCE co, 3.000E 01, 2.602E oo, T EE227 315 

* 9.461E c 1' 1.40CE oc, c. c ' 2.301E oo, TEE227 3lt 

* 9.815E 01, 1. 4CCE oo, 7.1S1E oo, 2.301E oo, HE£27 317 

* a.25CE'01r 1.4CCE oc, 1.448E 01, 3.204E oo, T EE227 318 

* 9. 34.7E 01, 1.4CCE cc, 9.COCE 01, 2.903E oc, TH227 31<; 

• a. 739E o 1, t.2GCE oo, o.o , 2.000E oo, TEE227 32C 

* 9.093E 01, 1.2CCE co, 7.1SlE oo, 2.000E oo, TfE227 321 

* 7.299E 01, l.OCCE oc, c.o 2.000E oo, TEE22 7 3:22 

* l.074E 02, 1.800E oo, c.c ' 2.301E 00/ TEE227 323 
OAfA A24 I T E£24:: 7 3£4 

1 8 .65CE c 1, 1.2CCE oo, 4.50CE 01, 2.602E oo, T I::E227 3~:.. 

2 7.653E c l' 1. OCOE oo. 7.18 lE oo, 2.000£ oo, l H22.7 32(; 

3 8.9C4E 01, 1.6CCE oo, 7.181E oo, 3.204E oo, T EE227 327 
4 6.870E 01, 1. 2COE co, 4.500[ 01, 3.505E oo, TEE22 7 328 
5 9.05CE 01' 1.6CCE oc, 1.448E 01. 3.204E oo, TEE2~7 32~ 

6 6.548E 01, 1.40CE oc, c. a ' 3.8061: oo, TEE227 33C 
1 l.C14E C2, 2.000E oo, 7.181E oc, 2.903E oo, TEE227 331 
8 1.086E 02, 1. 6CCE oc, c.o 1.699E oo, T EE227 332 
9 4.9431:: 01. 1. CCCE oc, 7 .18lE oo, 3.505E oo, T EE227 333 

* 7.586E Olt l.(;CCE cc, 4.500E 01, 4.107E oo, TEE227 334 

* 6.653E 01, l.4CCE oo, 3.000t: 01, 4.107E oo, TE:E221 335 

* 1.049E 02, 2.COOE oc, 3.COOE 01, 2. 903E oo, TEE 22 7 33t 

• 1.122E 02, 1.60CE oo. 7.HllE oo, 1.699E oo. TEE227 337 

* B.457E 01' 1. 4CCE oc, 3.000E 0 1t 3.204E oo, TEE227 33E 

* 1.06 3E 02, 2.CCCE co. 4.50CE 01, 2.903E oo, TEE227 3 39 

* 1.130E 02, 2. CCCE co, c.o ' 2.000E oo, TEE227 34C 

* 4.828E c lt t.COCE oo, 4.5CCE at, 3.806E oo, TEE227 341 

* 4.988E 01, l.OOOE oo, c;.oocE 01, 3.806E 001 TEE227 342 
DATA A25 I TEE227 343 
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l 1.029E 02, 2.oooE oo, 1.448E I) 1 ' 2.903E oo, TEE227 344 
2 1.170E 02, 1. 6COE oo. 4.500E 01, 1.699E oo, TEEU7 345 
3 q.988E 01' 1.60CE oo, 4.500E 0 lt 2.903E oo, TEE227 346 
4 c;.637E 01' 1. 4COE oo, 3.000E 01, 2. 602f oo, TH227 347 
5 1. C29E 01, 1.2CCE oo. '9.000E 01, 3.505E oo, TEE227 348 
6 8.949E 01, 1.6CCE oo, c;.oooE 01, 3.505t oo, TEE227 349 
7 1.18(;E 02, 1.60CE oo, <J.OOOE 01, 1.699E oo, TEE227 3~0 

8 5.428E 0 l' 1. 2 CCE oc, c.c ' 3.806E oo, TEI::227 .351 
9 1.037E 02, 2.COCE oc, c.o ' 2.6021:: oo, TH2..27 35.2 

* 1.072E 02, 2.COOE oo, 7.1BlE oo, 2.602E oo, HE227 3 ,.3 
• 3.886E 01, l.OCCE co, 1.448E Ol, 4.l07E oo, TEE227 354 

* l.l36E 02, 1. 6<JCE oo. 1.448E 0 l" 1. 699 E oo, Hl:227 355 

* 7.649E 0 l' 1.4CCE: co, l.448E Ol, 3 .. 'lO'JE oo, TEI:227 356 

* 1. 19 BE 02, 1. 8 0 Cl: cc, 4.SOOE 01, 2.000E oo, TEE22 7 357 

* 6.428E 0 l' l.ZCCE cc, c;.oooE 01, 3.806E oo, TEE22 7 358 

* 5. 826E 01' 1. 200E oo, c;.OOOE 01, 4. l 0 7E oo, TEE227 35<.l 

* 4. C93E 01, l.OOOE oo, 3.000E 01' 4.107E oo, TEE2L7 36C 

* <.l.257E 01, l.6CCE oc, 3.000E 01, 3.204E OC/ TEE227 3b 1 
DATA A2f;; I TEE227 362 

1 7.856E 0 l' l.4CCE oo, 3.000E Ol, 3 .. 50':>t: oo, HE22? 363 
2 8.149E u 1' 1.4CCE oo, S.OOOE 01, 3.505E oo. TEE227 364 
3 tJ_.q43f; '1.()1, 1.20Cf:: oo, c.o l. 6Qq t oo. THU7 365 
4 ~-.297E 01, l.20CE oc, 1.181E OCr ln6Q9£: oo, TEE227 366 
5 7.127E 01, l. 200E oo, 1.448E 0 lw 2.903E oo, TH227 36 7 
6 7.6C8E 01, 1.CCCE: oo, 3·. OOOE 0 it 2.301E oo, TEE227 .368 
1 1. 742E 01' 1. OCCE cc, 4 •. 500E 0 l ~ 2.301E oo, JH227 369 
8 9.627E 0 lt 1. ECCE oc, o.o ' 2.Q03E oo, TEE22 7 31(. 
q <:l.98lt c 1' 1.8CCE oo, 1.181E OOe 2.903E no. TEE227 37L 

* l.OHE 02, l.SCCE oc, 1.4481: ot, 2.b02c oo, TE£:227 372 

* l.Ol.3E 02, 1. 8CCE oc, 1.448E 01.. 2.903E oo, TH227 373 

* 5.589E 0 lt 1.0CCE cc, <;.OOOE Olr 3.~05E oo, TEE227 374 

* 7.90 lE 01, l.OCCE oc, <;.OOOE Ol, 2.301E oc, H:t:227 375 

* 6.370E 01, 1.0CCE cc, c. 0 2.b02E oo, lE E227 376 

* 8.488E 01 t 2.0COE cc. 1.4481:: 01, 3.806E oo, TEE22 7 317 

* 5.089E 01' l.OGCE oo, 1.448E 01, 3.':i05E oo, TEE227 31b 

* l.l09E 02, l.8CCE co, 7.181E oo, 2.301E 0 (j. T EE22 7 379 

* 8.347E c 1, l.4CCE cc, c.o 2.90JE O(J/ TEE227 38C 
CATA A27 I TEE227 381 

1 8.591E 0 l' 1.4CCE oc, 4.500E 01, 3.204(:: oo, TEE227 382 
2 8.226E 0 l' 2.0COE oo, 4.5CCE 01, 4.107E oo, T EE2L 1 383 
3 1. l6lE 02, 2.000[ cc, 3.COCE 01 ~ 2. 30 lE oo, TEE22 7 384 
4 8.227E c 1, l.2CCE oo, <.i.OOCE 01.' 2a903l oo, TEE227 385 
5 7.388E 01, l.4COE oc, 4.~00E 01. 3.806£: oo, TEE227 38t 
0 Cl.23SE 01' 1.2CCE oo. 1.4481:: 0 '"~ l.OOOE oo, TH227 387 
1 7.C99E 0 lt 1. 6CCE co, 7. 161£: oo~ 4. l07f 0(1, TE: E2L 1 388 
8 9.446£: 01, l.2CCE oc, 3.000E Olr 2.000E oo, TEE227 38'1 
9 9.580E () 1' 1.2CCE ca. 4.500E 01, 2 .. 0001: oo, TEE227 3SC 

* 7.246E 01' 1.6CCE oc, 1.44SE 01, 4.107E oo, TH227 391 

* 8.3C3E 01. l.oCCE oo, 1.l61E oo~ 3 • .505E oo, TEE227 3S2 

* 7.453E 01, 1. 60CE oc, 3.000£: Ol, 4.107E oo, T EE22 7 393 

* 7.799E 01' l.OCCE oc, 1.448E 0 l, z.oooE oo, TEE227 394 

* 6.031E 0 l' l.OCCE cc, 4.500E Cl, 3.204[ oo, T EEZL 7 39:, 

* CJ. 139E 01, 1. 20CE oo, <.i.OOO£: Clt 2.000£: oo, TEE227 3Sc 
• 1· 026E 02, l.6C<:E oc, c.c ' 2.30lE oo, TEE 22 7 397 

*' 6.190E 01, 1. OCOE oo, '-;.OOOE 01. 3.204E oo, TEE227 398 

* 8.589E 01, 2. CCCE oc, c.o ' 3.505E 001 TH227 3'19 
N=12<:lt: TEE227 400 

260 



N~=324 
CALL FTPRT(N,DATN,N4,0l,02,03,D4,I~OOE,~t~J 

RETURN 
END 
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TEE221 
TEE227 
TEE227 

4Cl 
402 
403 
4C4 



FL~CTION TERPl(l,~,YrNO,It TERPl 2 
c SCC940 TERPl· PS-412 LL, PAUl •ol013 7094 &lbOO TERPl 3 
c LAGRA~G lA I\ INTERPClAT J(N T ERP l 4 

CH~ENSION Xtll, Y{l) T ERP 1 5 
N = l + NO TEkPl t: 

c I"TERPOLATE FOR Y(l) TERPl 7 
TERPl = O. H:RP1 13 
DC 5C J = I, N T ERP 1 s 
PX = 1. TERPl lC 
DC 42 K = I' N TERP 1 ll 
lf(K .EQ. J) GO Hl 42 TERP1 12 
PX = (PXI(X{JI - X(KIIl*lZ - X(l()) TERP l l3 

42 CCNTINUE H:~Pl 14 
5C TERPl = TERPl + PX*YtJ) TERPl 15 
51 RETURN lERPl 16 

END TEI<P l 17 
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fUNCTION TERP2ClX,ZY,X,Y,F2,~),~''~X,MY,II,JJl TfRP2 ~ 

c S00941 TERPl PS-412 llt PAUL 661013 7094 o600 H:RPi 3 
c LAGRANGIA~ INTERPOlATICN -- 2 INCEPt~DENT VARIABlES TERP2 4 

0 !MENS ION X( 1), V(l), f2(MXwPIYJ TERP2 5 
N = II + NX T£RP2 (; 

M .:: JJ + NY TERP2 7 
TERP2 -= c. TERP2 e 
UG 3 J = II, N TERP2 <i 
P.X = l. TERP2 lC 
DC 1 K = II, N fEI<P2 11 
IF(K .EQ • II GO TG 1 TERP2 J.2 
PX = (PX/iXIIJ - X(KJ))*(ZX - )( (IC)) TERP~ J.3 

1 CCNTINUE JERP2 14 
DC 3 J = JJ, M TERP2 15 
py = 1. H:RP£ lt 
DC 2 K = JJ, M HRP2 17 
lf(K .EQ • J)GO TO 2 'fERP~ 18 
py .:: (PYI(Y(JJ - VfKJll•IZV- V(I<J) TERP2 19 

2 CCNTlNUE TERP2 20 
~ TERP2 = TERP2 + PY*P.X•F2(l,J) TERP2 2 1 

RETURN TE:RP2 22 
END T ERP2 23 
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c 
c 

c 

c 

c 

c 

c 

FUNCTION TERP3(Xl,Yl,ZlrXrYrlrF3,~XehY,~Z,MX,~Y,ML,I,J,K) 
500942 TERP3 PS-472 LL, PAUL 661013 7094 6600 

LAGRANGIAN I~lE:RPCtATICh -- 3 IJIIDEPENDENJ VARIABLES 
OIMENSION Xtllr Y(l), Z(l), F31~~.MY,Ml) 
CALCULATE LOOP ENOS 
Nl = I + NX 
1\J = J • NY 
NK = K + Nl 
TRIPLE SUMMA Tl ON 
TERP 3 = O. 
00 4 L I = I, N I 
P X = 1. 
X PRODLCT 
CO l L = I, N I 
lf(L .EQ. LljGG TC 1 
PX: lPX/(X(lil - X(L)))*(X1 - X(l)) 

1 CONTINUE 
OC 4 LJ = J, NJ 
py = 1. 
V PRODUCT 
DO 2 l = J, NJ 
lf(l .EQ. LJ)GO 10 2 
PY = (PY/IY(LJ)- Y(l)lt*(Yl- Y(l)) 

2 CCNTINUE 
DO 4 lK = K, NK 
PZ = 1. 
l PRODuCT 
CC 3 l = K, NK 
lf(L .EQ. LK)GC. TC 3 
PZ = (PZ/IZCLK)- ZILJ)J*(Z1- l(l}) 

3 CCNTINUE 
SLM 

4 TERP3 = TERP3 + PX*PY*PZ*f31LI,tJrlK) 
RETURN 
END 
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JERP3 
TERP3 
TERP3 
TERP3 
TE:RP3 
HRP3 
TERP3 
TERP3 
TERP3 
TERP3 
TERP3 
TERP3 
TERP3 
TERP3 
TERP3 
TERP3 
H:RP3 
TERP3 
TERP3 
TERP3 
TERP3 
TERPJ 
TERP3 
TERPJ 
TERP3 
TE:RP3 
TI:RP3 
TEttP3 
T E:RP 3 
TERP3 
TEKP3 
TI:RP3 
TI:RP3 
HRP3 
TEKP:; 

2 
3 
4 
5 
b 
1 
8 
c; 

10 
11 
12 
l3 
14 
15 
16 
l1 
18 
19 
2C 
21 
22 
23 
24 
25 
u 
27 
28 
2<1 
3(; 
31 
32 
33 
34 
35 
3o 



S~BROUTINE TONCORISPl,CC~R,F~E,,l~~) 

c----
c-----TONCOR GRABLE,E.l. CCTCSER 1969 
C----- ABSTRACT T 0 N C 0 R IS A CRIVER FCR ACOUSTICS SUBROUTINES 
C----- THAT CALCULATE A TC~E CCR~ECTIC~ FROM A SCUND LEVEL 
C----- SPECTRUM. THE SLCPE ~ElHCD lCEfl~EO IN REF. 1) IS USED 
C----- TO FINO TONAL IRREGLlARlTIES, THEN THESE ~RE APPLIED TG 
C----- THE ISO/FAA CURVES (AlSC IN ~Ef. 1) TO FINC TONE COR-
e----- RECTIONS. THE MAXI~u~ CF THESE IS RETURNEC AS THE TONE 
C----- CORRECTION SOLGHT. 
C--- REFERENCE 1. DEPARTMENT (F TRANSPCIUAT ICN, FEDERAl AVIATION 
C----- REGULATICNS, TITLE 14, CHAPTER 1, PART 36 ** 
C----- NOISE STANCARCS- AIRCRAFT TYPE CERTIFICATION ** 
C----- FEDERAL A~IATICN AO~INISTRATION, NOV. 3, 1969. 
c---
c---
c---
c---
c---
c----c----
c---
c---
c-----
c-----c---
c---
c----
c----c----
c----

INPUT 

OUTPlJJ 

SPL = 

CORR= 
FREQ= 

IRR = 

LOCAL VARIABLES 

AN ARRA) Cf SC~~O PRESSURE LEVELS CORRESPCNDING 
TO 24 1/3-CCTAVE 8ANCS ~IT~ CENTER FREQUENCY CF 
FIRST BANC AT 5C CPS. 

JHE TC~E CCRRECJIC~ FCR ThE SPECTRUM. 
CENTER FRE,~EI\C~ CF THE BANC CORRESPONDING TO 
THE TCNE CCRRECTICI\. 
THE BAND 1\L~EEP CCRRESPCNCJNG JG THE JCNE 
CORRECTIOI\. 

F = AN ARRAY CF TONAl IRREGLLARITIES 
FA = AN ARRAY OF CENlER F~E,LEI\CIES 

FC = AN ARRAY OF TGNAL CCRRECliCI\S 
N = NuMBER CF FRECUEI\C~ eA~CS (241 

DIMENSION SPL124,l71 ,FA(24l rfl24) rFC(24J ,CCRRl171 
DATA FA I 50.,63.,E0.,1C0.,125.,160.,200.,250.,315., 

1400.,5C0.,63C.,SCC.,1COO.,l250.,1600.,2000.,2500.,3150.,4000., 
25C00.,6~00.,800C.,lCCCC./,N/24/ 

30 

00 JO JJ = 1 ,17 
CALL TONES31SPl(l,JJ),F) 
CALL FAAISOIF,FA,N,FCJ 
IRR = 1 
CORR(JJI=O. 
DC 20 1=2,24 
IF lFC(I).LE.CORR(JJJI GC TO 20 
IRR = I 
CORR{JJI = FC(Il 

2C CCNTINUE 
FREQ-= FA(IRRJ 
CONTINUE 
RETURN 
EI\D 
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JCNCOH 
TONCOR 
TlNCOR 
TCNCOR 
TON COR 
TON COR 
fCNCOR 
TON CuR 
TCNCUR 
t CNCUR 
TON COR 
TGNCU R 
TCNCOR 
TGNCOk 
T ONCOH 
TONCOH 
TON COR 
TON COR 
TON COR 
JCN'CUR 
TON COR 
TCNCOR 
JCI'.ICUR 
TGNCOR 
TC"'CUR 
TCNCUR 
TCNCUR 
TONC.Lil< 
TONCU I< 
TCNCOR 
TON COR 
TONCUR 
TCNCUR 
TCNC.OR 
TUN CUR 
TCNCOR 
TCNCOR 
TlNC.uR 
TCNCUR 
TUNCOR 
TCNCUR 
JCNCOR 
TUNCUK 
TCNCOR 
TCNCOR 
TCNCOR 
TCNCOR 
TON COR 
TCI'iCuR 

2 

4 
5 
6 
7 
e 
c; 

lC 
11 
12 
13 
14 
15 
lt 
17 
l8 
l<i 
20 
;n 
22 
23 
~4 

25 
26 
27 
28 
2ti 
3C 
31 
32 
33 
34 

:n 
37 
38 
39 
4(. 

41 
42 
43 
44 
4~ 

46 
47 
48 
4S 
50 



SLBROUTINE TONES3lSPL,F} 
C----- GRABLE, E. L. TC~ES3 700108 
C----- AuSTRACT THE SLOPE ~ETHCO CF TO~E IOE~TiflCATION AS PRESENTEC 
C----- IN REFERENCE 1 IS lSED TO fi~D TONAL IRREGULARITIES 
C----- IN 24 O~E-JHIRO CClAVE BANCS. 
C----- REFERENCE 1. DEPARTMENT CF lRA~SPCRTATICN, fEDeRAL AVIATIO~ 
C---- REGULATICI\S, llllE 14, CH~PTER 1, PART 36 ** 
C----- NOISE STA~OARCS- AIRCRAFT TYPE CERTIFICATION** 
C----- FEDERAL A~IATICI\ AO~I~IST~ATiGN, NOV. 3, 19~9. 

c----
c---
c---
c---
c-----

INPUT* SPL ARRAY IS 24 ~LE~EI\1 ARRA~ CF SCUNO PRESSURE LEVELS 
IN 24 ONE~THIRO CClAVE 8ANCS {PREFERRED OCTAVES) 

OUTPUT* F ARRAY IS 24 ELE~EI\1 ARRAY CF lCNAl IRREGULARITIES. 

c-----tacAL VARIABLES l"E ~ 1\ I 1\G 

c----
c-----

s 
SPLP 

FIRSl CRCEP SlCPES 
~VERAGEO SCLNO PRE~SURE LEVELS 

c----
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

~EVISIEO ON MARCH 10, 1911 BY J. C. CRAIG 

THE STEP 4 CALCULATlCNS H~~E tEEI\ ~CDlfltC TO ALTER CALCULATlCN 
OF SPLPRIMEI23l. HERE-IC-FCRE IF SPL(23' HAO BEE~ CIRCL~D AS 
PER CONDITION B OF STEP 3, SPL~Rl~El23) ~AS NCT LALCULAJEC AS 
THE AVERAGE OF SPLl22) Al\0 SFU'24) AS FEP PARAGRAPI-1 8 OF STEP 
4. THIS PARAGRAPH IS "C~ SATISFIED. 

DIMENSION SPL(24),SI24),SPLfi24},FI24) 
C----- STEP ONE 

1)0 20 1=4,24 
S(ll = SPUI)- SPUI-U 

20 CONTINUE 
C----- STEPS TwO AND FOUR 

SPLP ( 3) :: SPL ( 3) 
SPlPI4) = SPL14l 
DG 50 1=5,24 
SPLP(l) = SPLll) 
If IABSlSIII-SII-Ul.LE.5.) G( TC 50 

C----- STEPS THREE Al\0 FCUR 
IF lSti).LE.O.J GO TC 40 
lfll.LT.23.ANO. 

* {S(l).GJ.SII-Un 
GL TO 50 

4C IF ISII-U.GT.O.l 
5C CONTINUE 

SPLPI24) = SPLl24) 

SPLP(I) = lSFUl-lhSPUI+U I*.~ 

SPLPII-l) = lSHll~?hSPLtlll*.5 

IFIABSISI24l-SI23)).Gl.5 •• AI\C.S(24l.GT.A~AXl(O.,Sl23lll 

* C---- STEPS 
SPLP(241 = Sfll23) * SI23) 

FivE, SIXt SEVE"' A~C EIGHT. 
FtU = O. 
f(2) = o. 
f(3) .:: c. 
DO 60 1=4,2.3 
Fill = SPLll) - tSPLPll-1) + SPLPlll + SPlPll+ll l/3. 

bC CONTINUE 
fl24) = SPlt24) - SPLPl24) 
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TONES3 L 
TONES3 3 
TONES3 4 
TONES3 5 
TONb3 6 
TCNE:S3 7 
TONES3 8 
lCNt:S3 s 
TONES3 10 
TONES3 ll 
TONES3 12 
TONb3 13 
JONES3 14 
TCNE~3 15 
TONES3 16 
TGNtS3 l7 
TUNES3 18 
TGNES3 1S 
WNES3 2C 
TONES3 n 
TONES3 22 
TONES3 23 
TOI\iE:S3 24 
TCNES3 ;,:s 
TONES3 26 
TONES.3 21 
TLNES3 28 
TONES3 2S 
TONE~>3 3C 
TUNt~3 3l 
TONI:~3 32 
TUNES3 33 
lGNESJ 34 
TCNES3 35 
TONES 3 36 
TONES3 37 
TONES3 38 
TIJN£:53 39 
TUNES 3 4(; 
TONES3 41 
TONES3 42 
TONES3 43 
TCN ES3 44 
TCNES3 45 
TON£:S3 46 
TlNES3 47 
TONES3 48 
TONtS3 49 
TONES3 5C 
TONES3 5l 
TONES3 52 
TCNf:S3 53 
TONE 53 54 
TUNES3 55 
TONES3 56 
TONES3 57 
TONES3 5S 



DC ao 1=4,24 TUNES3 5(j 
If CF(IJ.LT.O.I F (II = o. TONES3 6C 

80 CONTINUE TUNES3 61 
RETURN TONE 53 62 
ENC TONES3 b3 
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c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

c 

SLBROUTINE UNifLW(AF,U,~tWtA~AC~tPCP,lHOP,J~,EJA,PSltALPtDLft 
1 GAM,ROPP,THOFF,THP,ETAP,TLE,PSIO,PSIOPI 

TITLE 
UNIFORM FLOW EFFECTS 

PURPOSE 
THIS SUBROUTINE CCMPUTES UNIFC~~ fLGk EFFECTS dY THE FOLLOWING 

COORDINATE TRANSFORM FOR SC~~CE POSITION 
COORDINATE TRANSFORM FCR CBSE~~tR OIRECTICN ANGLES 
SPECIAL LEADING EDGE TER~ 
wAVE NUMBER TRANSFORM 
DIRECTIVITV ANGLE FCR RtFERE~CE PRESSURE CF DIFFRACTED 

INCIDENT AND IMAGE FIELCS 

INPUT 
AF 

- CALL SEQUENCE 

U,\1,1-i 
A MACH 
RUP,THOP 

TI--,ETA 
PSI 
ALP,OLT 

OUTPLT 
GAM 
RCPP 
TrOPP 
TrP,ETAP 
TLE 
p s 10 
PS lOP 

NCTE 

UNIT ~ECTCR IN OlRECTIC~ CF A~BIENT flOW 
UNIT ~ECTORS FOR COCROI~Alt S~STE~ FIXED TG ECGE 
AIRCRAFT ~ACH NLMBER 
PGLAR COORDINATES Cf APFARE~T SCURCE WITH JET flOW 
REMOVED 
OIRECTICN ANGLES RELATI\E TC ECGE 
OBSERVlR DIRECTI~IT' ANGLE 
ENGINE CENTERLINE ANGLE! RELATI~E TC HAlf PLA~E 

TRANSFOR~EO ~AVE ~L~BE~ 
MAGNITUDE OF T~ANSFCR~EC SCUACE PCSITIU~ 

PHASt CF TRANSFCR~EC SCLFCE PCSlTIC~ 

TRANSfORMED GBSER PCSITIC~ ~~GlES 

LEAOI~G EDGE TE~M 
DIRECTI~IT~ ANGLES FC~ ClfFR~CTEO I~CIOENT FIELD 
DIRECTI~ITY ANGLES FC~ CIFFR~CTEt I~AGE FIELD 

ALL INPUT AND OUTPLT ANGLES ARt I~ DEG~EES 

CATA DEGRAO,RADDEG,EPS /1.74532~251943E-2,57.295779513082,1.2E-4/ 

C INITlALlZATICN CO~PLTATICNS 
c 

TLE : C. 
HOPP - THOP 
li-'P = TH 
ETAP = ETA 
ALP = ALP 
RCPP .:: RCP 
GAM = 1. 
SINETA = SINIETA * OEG~AO) 
COSETA = S~RTil. - SINETA*Sl~ElA) 
IF lABStAMACHl .LE. EPS) GC TC SC 

C w~VE NUMBER TRANSFCRM 
c 

EMV=AMACH*DOTP(AfrVI 
GMA2=1./(l.-EMV*EMV) 
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UNifl" 2 
UNIFLW 3 
UNiflw 4 
LN I Flll ~ 
UN I Fl n 6 
UNIFLW 7 
UNlfLll 8 
UNlfUi <; 

UN lFLn lC 
Ul'. I Fl ~ ll 
UNIFL~r~ 12 
UN lfl w 13 
L:Nlfl~ 14 
UN 1FL ft 15 
UNlfLw lt 
UN I FL WI 17 
lJNIFLW 18 
Ul'.ilHw }<; 

UN lfl r. 2C 
UNIFLIN 21 
UNIFLw 22 
UNlfLft 23 
UNifLw 24 
UN I Fl ~ 2~ 

UN I Fl r.1 26 
ul\ I FU. 21 
UN IFLw 28 
UNIH'ft 29 
l.JNIF-Lw 3C 
UNlFll" 31 
UNIFLW 32 
UN I Flfl jj 

UN l ft.. \oj 34 
UN IFL WI 3~ 
I.JN IH ~ 3t 
I.JNIFLIII 37 
UNlfLw 3€ 
UNIFLW >C 

~ ' 
UN IFLW 40 
lJN lr-L WI 41 
UN I H. w 42 
UNlFL>~ 4.3 
UNIFLW 44 
UN lfl \Oil 45 
UNIFL\oi 4t 
Uf\ Ifl w 47 
UN I Fl W 48 
UNlflw 4~ 

UNiflw 5(. 
UNIF-Liroi 51 
UN lflw 52 
UN I FLw 53 
UtliiFLPi 54 
UNIFlw 55 
UN IFLw 56 
UN I fL W 57 
UN IFL W 58 



c 

GAM=SQRTIGMA2l 
GAMl=GAM-1. 

C SOURCE COORDINATE TRANSFORM{~RIGI~Al SCURCE vECTLRJ 
c 

c 

CT~OP=COS(THOP*OEGHAOJ 
STHOP=SINITHOP*DEGRAO) 
R(lf= ROP*CSIHCP*h(lJ-ClHOP*~(lJl 
Rl2l= ROP*ISTHOP*~(2J-CTHOP*~I2)) 
R(3)= ROP*ISTHOP*~(3)-CTHOP*v(3)) 
CCT=OOJPCR.AF) 
EU 1) = R I U-DOT*Af ( U 
ELI2)= RI2}-DOT*AF{2) 
tlf3)= R{3)-00T*Af(3) 
ELMAG= SQRTCElf1l*Elll)+Eli2)*Eli2)+Eli31*Eli3)J 
IFIELMAG.GT.G.)GO TO 2C 
EU 11= Ill( lJ 
EU2J= \lrl(2) 
t:l( 3 J = "' { 3) 
GO TO 40 

20 CALL VECN(EU 
40 R(l) = Rlli+GAMl*DCT*AFil) 

R(2t= R{2)+GAMl*DGT*AF(2J 
HI3J= R(3J+GAMl*DCl*Aff3J 
TMAG=SQRTfRI l)*R(1J+Rf2J~Rf21+~(3)~R(3JJ 
COSXI = -DOT I RCP 
CCSXIP=ICOSXI+AMACHJ/(l.+A~ACM*CCS)IJ 
SINXIP=SQRT(l.-COSXIP*CGSXIP) 

~ NE~ SOURCE V~CTOR 

c 

R(l) =TMAG*ISINXIP*ElllJ-CCS)Jf~~F(l)J 

R(2} = TMAG*CSINXIP*El,2J-CCSXIP*Af(2J) 
Rl3) =TMAG*CSINXIP*El(3J-CCS)If*~F(3)j 
OCT= DOTP(R,t..U 
R(l) = RllJ-DOT*LCU 
R(2) = R(2J-DOT*~(2) 
R(3l = R(3J-OOT*U(3J 
~CPP=SQRTCR(lJ*R(l)+R(2)*Rf2)+P(3J*RI3J) 
DCT::-OQJP(R,V) 
T~CPP=ACOSIOCT/ROPPI*RADCEG 

C OBSERVER TRA~SfOR~ ICRIGINAl CBSEP~EP VtCTCRJ 
c 

CCSTH = COS{TH*DEGRAO) 
SINT~ :: SINITH*DEGRAO) 
Rll)= SINETA*U(l)+COSETA*CCSlh*vfll-CCSET~*SI~TH*Wil) 
~{2)= SINETA*U(2J+COSETA*CCST~*vf2J-CCSETA*SI~TH*W(2J 
Rl31= SINETA*UI3l+CCSETA*CCSlh*\(3J-CCSETA*SI~TH*WI3) 
GGT=DOTP(R,AFJ 
El(l)= ~(1)-DOT*AF(l) 
El(2): Rl2t-OOT*AFC2J 
Ell3)= R(3l-DOT*Af(3) 
ELMAG=SQRTIEl411*Elfl)+El(2J*Ell2l+El(3)*El(3)J 
IFfELMAG.GJ.O.IGO TO tC 
EU 11 =-W { U 
ELI2)=-W(2J 
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UNIFU11 
UN IFLW 
UN lfl w 
UNIFLw 
UN IFl W 
LNIFU; 
UN lfl W 
UNiflW 
UNIFLw 
UN I FLW 
UN I FL W 
UN I Fl W 
UN IFlw 
Ut\i Il-l W 
LN l fl 1-1 
UN I FLW 
UN Ifl W 
IJJ\;If-lw 
UN I Fl h 
Uf>..IFLW 
Ul\ilfL'
UNIFlW 
Ul\ lflW 
Ul\lf-LW 
UN lt-lW 
Ul\i Ifl W 
UN I Fl ~ 
U~~ IFLW 
UNlFlw 
Uf\ I Fl w 
Ur-; IFL W 
UN l FUe 
UN l Fl W 
UN I fl w 
UNIFLW 
UN lflw 
UN Ifl"" 
Uf>.. I FL W 
UN I fl W 
UN I FL W 
UN I FLW 
UNIFLW 
UNIHIOi 
UN l Fl W 
ur-; I FL ~ 
UN I Flw 
LN IFUi 
UN I FL w 
UI\IFLw 
LN IFl h 
UN I Fl ~ 
UN lfl W 
UI\IFLW 
UN I Fl W 
UN H-LW 
UN I fl Vi 
UN IFUe 

5~ 
6C 
6! 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72.. 
73 
74 
75 
7c 
77 
113 
79 
ac 
81 
82 
83 
84 
85 
86 
87 
ee 
89 
SiC 
Sl 
<;2 
93 
94 
'1:> 
96 
97 
98 
qc; 

l G(. 
101 
102 
lC 3 
104 
lCS 
lCt 
107 
108 
109 
110 
U.l 
112 
113 
114 
115 



c 

Ell3J=-IN(3) 
GO TO 8C 

60 CAll VECN( EL J 
80 COSXI=DOT 

CCSXIP=lCOSXI-AMACH)/(1.-CCS)I•A~~CHJ 
SINXIP=SQRT(1.-COSXIP*CCSXIP) 

C NEw VECTOR TO O~SERVER 

c 

c 

~11) =SINXIP*ELllJ+COSXIP*Aftll 
Rl2) =SlNXIP*ELl2)+CCSXIP*Af(2) 
R(3) =SINXIP*EL(3)+COSXIP*Af(3) 
OCT= OUTP(R,l.d 
ETAP=ASIN(OOT)*RAODEG 
Tt-P=O.O 
ARGl= -DOTP!R,W) 
ARG2= DOTP(R,V) 
IF!IARGl.NE.O.).OR.tARG2.NE.C.)J1HP=ATAN2tARGl,ARG21*RADOEG 

C CALC. SPECIAL LEADING EDGE JER~ fAClCP A~O ~EFERE~Cf CIRECTIVITY 
C ANGLES GRAZING BARRIER EDGE FOR INCIOE~T ANC IMAGE SIGNALS 
c 

c 

lf!EM~.LT.O.)JLE=EMV/ll.+AMACh*C(S)JFl 

9C SINALP = U(2) 
CCSALP = SQRTCl.- SI~ALP*51~A~f) 
ARGL = COSALP*COSETA*COSllTHOP-Clfi*OEG~ADl- SlNALP*SlNETA 
lfiA8SIARGl).GT.l.tARGl=SIG~Il.,,RGl) 

PSIO=l80.-ACCStARGll*RAOOEG 
IF lTH .LE.-THOP) GO TC 100 
PSIOP=PSIO 
GC TO 200 

100 A~Gl = COSALP*COSETA*CGS(llh+Clli*CEGNAC)- SINALP*SINETA 
IFlABStARGl).GT.l.)ARG1=SIG~tl.,~RGll 

PSIOP~leC.-ACOS(ARGll*RACOEG 
200 IF {TH .LT. JHOP) PSIO = PSI 

~ETU~N 

END 
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UNIFUo 
UNIFLw 
UNIFLW 
IJN IFL ~ 
UN I fl w 
UNIFlw 
UN IFl" 
UNIFLW 
UN IFLW 
UN I FLk 
UNIFl w 
Ul'<lfLW 
u~~;IFLw 

UN IFLW 
UN IFL W 
UN l fl Vi 
UN I Fl ~ 
UN I Fl W 
UNifllot 
UNIFLW 
uN lfLw 
UN IH w 
lJI\;IflVi 
UN I FLW 
UI\:IFL~ 

UNIHw 
UNI FLw 
UNlHW 
UNIFLw 
UNIFLr. 
UNIFlw 
UNIFLw 
UNlfLW 
UNlflw 
UN 1 flW 
UN IFL w 
IJNIFLw 
UNIFLw 

llt: 
117 
118 
119 
12C 
121 
122 
123 
124 
125 
12b 
127 
128 
12'1 
13C 
131 
132 
133 
U4 
135 
136 
137 
138 
139 
140 
141 
142 
143 
14-. 
145 
140 
147 
146 
14«; 
150 
1'::.11 
1 '::.12 
153 



SUBROUTINE UNIT(OISTAT,~~HSE~,SPll 
C AUTHOR D. f. MELDRuM 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 

c 
c 

c 

c 
c 

c 

c 

c 

PuRPOSE 

MfTHOD 

INPUTS 

OUTPuTS 

FUI\C T ION SUBPRGM 

TO CONVERT DATA AT A~Y GIVE~ REFERENCO CISTANCE 
TO AN INDEXED SPECTRA AT 3.281 FEET {1 HETERJ 

ACCCuNT FOR SPHERICAL OIVERGE~CE A~O ATMOSHERIC 
ABSORPTIC~S A STANC~RO DAY CCNCITICNS OF 
70 PERCE~T RELATI~E ~U~IOITY A~C 59 DEGHEES F. 

DISJAT 

l'tvHSER 

SPl 

DISTA~CE GIVE~ FC~ T~E REFERENCED 
DATA tOISJANCD P~EDJCJEO All. 
NUMBER CF ANGLES CR SET Gf SPECTRA 
TC BE CC~VERTEO. 
SPECTRA TC BE CC~~ERTEO 

VIA LABLED CC~~C~ GFREC 

FREQ 1/3 CCTA\E CE~TER 8A~O FREQUENCIES 

SPL CONVERTEt TC I~CEXEO SPtCTRA 

ALGGlO 

CIMENSJON C0Ef(2~),SPL(24t~l~BER) 

CCMMON /GF~EQ/ FREQ(241 

OATA ClSTG0/3.281/tlS~TCH/CI 

IFliS~TCH.NE.O) GO TC lCC 
IShTCf-1=1 
CALL ABSORP(10.0,S~.C,3,24ef~EC,CCEFJ 

100 SPHER=20.C*ALOGlC(DJSTATIOISTGC) 

DC 200 1=1,24 
ATMOS=COEFflJ*(DISTAT-DlSTGC)IlOCC.O 

DO 2CC J:1,NLM8ER 

lf(SPLCl,JJ.NE.C.C) SPL(I,JJ=SPlfi.J) 
* +SP~ER+ATMGS 

2CC CCNfiNUE 
RETURN 
END 
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UNIT 
UNIT 
UNH 
UN IT 
UNIT 
UNIT 
UN IT 
UNIT 
UN IT 
UN IT 
UN IT 
UNIT 
UN IT 
UN IT 
UNIT 
UNIT 
UNIT 
ur-.; IT 
UNIT 
UN IT 
UN IT 
UN IT 
UNIT 
UI\If 
UNIT 
UN lT 
UN IT 
UNIT 
UNIT 
UN IT 
UNIT 
UNIT 
UN IT 
UN IT 
UNIT 
UN IT 
UNIT 
UNIT 
UN IT 
UN IT 
LNil 
UNIT 
UNIT 
UNIT 
UNIT 
UN IT 
UN l.f 
UNIT 
UNlT 
UNIT 

2 
3 
4 
5 
t 
7 
£ 
9 

10 
11 
12 
l3 
14 
15 
16 
17 
18 
19 
2C 
n 
a 
23 
24 
2' 
26 
27 
.!8 
2S 
3C 
3 l 
::;2 
33 
34 
3!:1 
36 
37 
3& 
39 
4L. 
41 
4£ 
43 
44 
4, 
46 
47 
46 
49 
~0 

51 



c 
c 

S~BROUTINE VALUESCIMOOE,~LS,~Lft)f,VftZtSCI,CErEPR,OS, 
* X1,X2rYl,Y2tSUM,SlNL ,IEC ) 
CGMMON/VALNl/NLST,~LFT 

COMMON/ASO/SOl3),~Sl 
OlMENSION SUM(l),IEC(l)eXlll),X2(1leV1l1j,Y211) 
DIMENSION DSC1) ,SLNL(3) 
CIMENSION X1Q(5),X2Q(5),YlQ(5),Y2,(5),SU~'(5),SLNLQ(3),1ECCt5} 
CCMMON/FLIGHT/IMOOEQ,XFQ,YFQ,ZCrSCl~,OECrEPR' 
COMMON/RESLLT/~1CrXZQ,Y1CtY2CtSl.,,Sl~l''IECC 

C IF IMOOE= -1 INIIIAlllATIC~ CF Cl~TCUR fRCGRAH 
C IMCDE= C HOLD ~0 ACTIC~ RETU~~ 
C !MODE= l REAL TIME CP 3t0/67 Sl~ULATICN 

IFCIMOOE) 1000tl030,1C3G 
100C CONTINUE 

JJK=O 
00 1001 1=1,3 
IF(OS{IJ.LT. l.ClGC TC 1001 
SD(II=OS(l) 
JJI<=JJK+1 

1001 CONTINUE 
NSL=JJK 

102C CONTINUE 
1\jLST=NLS 
NLFT=NLf 
CALL TEE227(1MOOE,NLN) 
RETURN 

103C CCNTINUE 
II'ICOEQ=IMODE 
XFQ=XF 
YFQ=YF 
ZQ=Z 
SCIQ=SCI 
OEQ=DE 
EPP(J=EPR 
CALL VALUE2 
DC 1028 I=NLS,NLF 
Xl{l)=XlQCil 
X2l I )=X2QC 1) 

Y 11 U-=VlQC U 
Y2(1J=Y2Q(ll 
SLMC I t=SUMQi U 
IECC I >=IECQt U 

1028 CONTINUE 
OG 1029 l=l,NSL 

1C2~ SLNL( I)=SLNL~(l) 
RETURN 
END 
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VALUeS 
VALUES 
VALUES 
VALUES 
VALUES 
VALUES 
VALUES 
VALUt:S 
VALUES 
VALUE:S 
VALUES 
VALUES 
VALUtS 
VALUES 
VALUES 
VALUE!:. 
VALUES 
VALuES 
VALUES 
'VALUtS 
VAlUES 
VALUE.S 
VALUES 
VALUtS 
VALUtS 
VALUES 
VALuES 
VALUES 
VALUES 
VALUtS 
VALUES 
VALUt S 
'wALUE.S 
VALUtS 
VALUES 
VALUeS 
VALUES 
VALUt:S 
VALUeS 
VALUES 
VALUES 
VALUES 
VALUES 
VALUtS 
VALUES 
VALUES 
VALUtS 
VALUt:S 
VALU£5 

' .3 
4 
5 
b 
7 
8 
9 

lC 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
:~-:. 
-'-' 

34 
.3:> 
3b 
37 
38 
3<; 
4C 
41 
42 
43 
44 
4? 
4t 
47 
48 
49 
50 



c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

T~IS ROUTINE ASSl~ES THAT T~E AIPCPAFT IS FLYI~G I~ THE (X,Y,Z 
COORDINATE SYSTEM. THE POSITIC~S (C~E TO ThE RIGHT AND ONE TC 
THE LEFT OF THE AIRCRAFT I~ THE L,V SYSTE~J CF T~E INTERSECTIO 
OF THE CONTOUR ARE CALCllATEC. THE CCCRDI~ATES CF THESE TWO PO 
RELATIVE TO THE AIRCRAFT ARE TRA~SfCR~ED I~TG THE (X,YrlJ SYST 

REVISED dY e.G. DUNN (17 Jl~ 1S74) 

I EC ERROR CODE 
I EC l T 0 
IEC EQ 0 
IEC GT 0 

ASSUMPTIONS 

FOR EAC~ PARTICLlAR CC~lCUR 

INDICATES ~C ERROR 
INDICATES CC~lCLR HAS ClCSED 
INDICATES SI~GllARITY CONCITIG~ 

-9C LT DE lT 90 I.E. CCSICEJ GT ZERO 

EXISTS 

0 LT SCI lJ 180 A~D CCS(DEJ DCES ~CT EQUAl SCI 
RPD ••• RADIANS PER DEGREE (1.74532~252E-2J 
OPR ••• DEGREES PER RADIAN (57.2957795 ) 
DIMENSION SUMI5J,lECI5J,UI5J,V(5J,Xl(5JwX2(5J,Y1(5J,Y2(5J 
DIMENSION U2(5), V2(5), SAX(5J 
CCMMON/ASC/S0(3J ,NSL 
CGMMCN/CONTNT/AEPRI6J,AlRCI9J,AAl~A(6) 

COMMON/FLIGHl/IMOOErXf,YFrlrSCirDfrEF~ 
COMMON/RESLLT/XlrX2,Yl,Y2rSL~,Sl~l,IEC 
DIMENSION AARRAY{~lRO,~AlFA,~EF~J,SAR~AYlNEPR,NAlFA,~LJ 
DIMENSION SLNlf3J,SUMX(5J 
DCUBlE PRECISIGN SuMX 

C DATA CONSTANTS 
DATA IO, Ilr 12 /C,lr2/ 
DATA INDXw MAXIT, EPS2, u, Vr SA) /lrlO,I.2E-~,10*0.,5*45.0/ 
DATA OPR,RPD,ONE 1 lER~,P5,EPS,Hl,h2rH3/57.2957795,0.01745329252, 
ll.C,C.0,0.5,1.E-4,~C.C,ISO.Cw3~C.C/ 

GC TO 1360 
ENTRY RESTRT 

101C INDX = 11 
DC 1020 I=lrNl 
SLMC I) = lEH.C 
SlMX( J J .:: ZERO 
IECfl) =-11 

102C CC~TINUE 
GC TO 1360 
ENTRY VAlUE2 

1030 CONTlNUE 
CO 1040 I=NlS,~lF 

1 04C IE(( I I = -II 
If liNOX .GT. IU GO TC 1C6C 
DC 1050 I=NlS,NLF 
SLMI I) = ZERO 
SLMX( I j = ZERO 
U2{11.:: ZERU 
V2CIJ = ZERO 

105C CCNTINUE 
XS::Xf 
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VDJM 2. 
VOIM 3 
VClM 4 
V01M 5 
VDIM t 
VDIM 7 
VOIM 8 
VDIM c; 
VDIM 10 
VOIM 11 
VDIM 12 
VOIM 13 
VOIM 14 
VD IM 15 
VOlM u. 
VDIM 17 
V01M 18 
VDIM 19 
VCIM 20 
VDIM .21 
VOIM 22 
VCIM 23 
V C IM 24 
VOIM 25 
VDIM 2c 
VCIM 27 
VDIM 28 
VO IM 29 
VCIM 30 
VDIM 31 
VDIM 32 
V01M 3.3 
VC IM 34 
VDIM 35 
VDIM 3c 
VOIM 37 
VOIM 38 
vou~ jS 

VD IM 4C 
VDIM 41 
VDIM 4~ 

VDIM 43 
VDIM 44 
VOIM 45 
VDIM 4t 
VDIM 47 
VOIM 48 
VDIM 49 
VDIM 50 
VLJIM ':ll 
VOIM 52 
VOI"1 53 
VOIM 54 
VDIM 55 
VDIM 56 
VCIM 57 
VOIM 58 



c 
1060 

c 

YS=YF 
lO=l 
ST = ZERO 
CT = ONE 
REDUCE ANGLES lDE.SCl) TC APFRCPPI~TE 
SCI=AMODtSCl,H3) 

SCI=ABSISCl-H3*flGATllFIXCSCI/H2))) 
OE=AM00(0E,H3) 
DE=DE-~3*flOATllFIXlDE/H2l) 
If lABSlDEl-Hl) 1C80e1C80,1C7C 

C RESTRICTION OF RA~GE TES1 ON DE 
1070 CE=DE-SIGNIH2eDE) 

c 
108C 

c 

SCI=h2-SCI 

A1=SCI*RPO 
A2=DE*I<PD 
A~ =A1-A2 

CUAtiU" TS 

c 

A3 REPRESENTS 
A3T=ABSlABSlA3)-1.57C79ol-EPS 
1.5707963267949 A REPRESENT~TIC~ 
If lA3l) 11C0,11CC,lCGC 
RESTRICTION OF RANGE 

CF P I/2 

c 
10c;O 

c 
1100 

c 

c 

c 

c 
c 

TA3=TANtA3) 
TANGENT Of SCI-DE 

SA2=SINlA2) 
SINE OF DE 

SAZS=SA2*SA2 
SINE SQuARED DE 

CA2S=CNE-SA2S 
COSINE SQUARED DE 

CA2=SQRHCA2S) 
CAl=CUS(Al) 
CA 1S=CA l*CA 1 

lS=l*l 
OX = XF - XS 
DY YF - YS 
Ol = l - ZO 
DL = OX*DX + DY*DY 
0~ = DL + Dl*DZ 
IF IDV .LE. ZERG) GC TC llC1 
CA4 = SQRllOL I 0~) 

GO TO 1102 
11C1 CA4 = ONE 
1102 ZE = Z * CA4 

ZES=ZE*IE 
c 
C OBTAIN THE NOISE LE~EL Al DISTA"CE SD A~C ~T ~LllTUtE Z 

c 

DC 1120 I=l,NSL 
ALPHAl=ATANllE/SDllll*DPR 
SLLRO. = P5 * AlOG1ClZES + SDliJ•SD(IJJ 
SLNL(I) = TBLU3(SLLRO. ALPHAlt ff~. AlRt, AALfAw AEPR• ~ARRAY, 

* 11. 11, Il, NLRG, NALFA, NEPP., H~G, t.iHf~, f\EPRJ 
112C CONTINUE 
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' 

VDIM 
VOIM 
VD IM 
VOIM 
VOIM 
VOIM 
VDIM 
VOlM 
VDIM 
VDIM 
VOlM 
VOIM 
VOIM 
VDIM 
\10 IM 
VDlM 
VDIM 
VDIM 
VUIM 
VOIM 
VOIM 
VCIM 
VOIM 
V 0 I M 
VDIM 
VDIM 
VDIM 
V D 1M 
VDIM 
VOIM 
VOIM 
VCIM 
VOl~ 
V C IM 
VIJlM 
VOlM 
VOl~ 

VD IM 
VOIM 
VO IM 
V C IM 
VOIM 
VOIM 
VOIM 
VDIM 
VDIM 
VDIM 
VOlM 
VDlM 
VOlM 
V 0 1M 
VOIM 
VOIM 
VO.IM 
VOIM 
VOIM 
VOIM 

59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
13 
74 
1? 
7(; 

17 
7f:, 
]<; 

80 
81 
82 
e3 
84 
85 
8(; 
87 
88 
ij<) 

90 
91 
92 
93 
<14 
95 
<;(; 
97 
98 
99 

100 
1C1 
102 
103 
104 
1C5 
106 
107 
1C8 
J.09 
110 
111 
112 
113 
114 
llS 



c 
c 
c 
c 

1130 
114C 

115C 

OBTAIN QUADRATIC EQUAIIC~ CUEFICIE~TS (A,aJ h~ICH DO 
NCT VARY FOR EACH NOISE CONTCLP{J) 
A=CA 2S-CA 1S 
B=2.*1l*SA2*CA2) 
CC=ZS*ISA2S-CA1S) 
IF (A) 1140,1130,1140 
IF (B) 115C,ll6C,l15C 
P1=BifA+A) 
PIS=Pl*P1 
IP = - Jl 
GO TO 1170 
IP = 10 
GO TO 1170 

1160 
c 

I P = 11 

c 
c 

c 
c 
c 

c 
c 
c 
c 
c 
c 
c 

c 

117C 

llBC 

DeTAIN SINE AND CCSINE CF fLIG~T ~ECTCR FOR TRANSFCRMATION 
C F C 0 ORDINATE I IJ , V J l G I X , Y ,l) 

OS = SQRTCOUJ 
IF (OS) ll~C,liSC,l180 

S T =- ( 0 X I D S J 
CT=DYIDS 

ITERATION FOR EACH CONTOLR(J) 

1190 co 1.340 J = NLS,I\lF 

ITEMA!ION INVOLVING THE ELE~All(~ ~~GlE fSA = AlPhA) WHICH IS A 
FUNCTION Of THE AIRPLANE AL111LDE A~O RANGE fCR A SPECIFIED NCISE 
CCNTOUR .. 
CCDE USES ~EGSIEINS SECAI\T ITERATI(~ SC~E~E EXTPACTEC FRGM SUBR. RTkl 
REF ••• IBM SYS/360 SCIENTIFIC SlBRClliNE PACKAGE, VER.III, 

ox 
r 
K 

H20-016b-5, 1<;68, PP. 21~-2H 
= SAX(JJ 

= -11 
;: 12 

C FIRST FLNCTION EVALLATICI\ 

c 

10 RO = 10•**TBLU2fEPR, OX, AEPR, AALFA, 8AkRAY(l,1,JJ,Il,Ilr NtPR, 
* ~ALFA, NEPR, NAlFA) 

IF (RO - ZE) 2C, 2C, 3C 
20 SA = (OX + H lJ * P 5 

G{J TO 40 
3C SA = OPR * AS11\flE I RCJ 
40 IF (I) 50, 60, 120 
50 DL : SA - OX 

IF fABSlDLJ - EPS2 * ABS(SA)J 140, 140, 55 
55 0\1 -OL 

OX = SA 
I : IO 

C SECOND FUNCTION tVALLATIC~ 
GC TO 10 

6C DY = OX - SA 
I = II 
IF (ABStOYI - EPS2 * ABS(SAJ) 14C, 140, 80 
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VC IM llo 
VOIM 117 
VOIM 118 
VDIM llS 
VOIM 120 
VOIM 121 
VC IM 122 
VOIM 123 
VOIM lLit 
VDIM 12!: 
VOIM 126 
VCIM 127 
VCIM 128 
VDIM us 
VDIM l3C 
VOIM 131 
VDIM lJ2 
VOIM 1B 
VDlM 134 
VCIM 135 
VOIM 136 
VDIM 137 
VOIM 138 
Vl.JIM 139 
VOIM 14C 
VOIM l'tl 
VOIM 14~ 
VDIM 143 
v 0 ~,~., 144 
vo 1."'1 14 5 
VDIM l4t 
VCIM 14 7 
VDIM 148 
VOIM 149 
VI.HM 15C 
VOIM 151 
VCIM 152 
VDIM 153 
VCIM b4 
\1 cIt>~ 155 
VDIM 15t. 
VOifJI 1~7 
VCIM !58 
VDIM l'J'i 
VOIM loO 
VCIM ltl 
VOIM 162 
VDIM ltd 
VOIM H4 
VCIM 16!: 
VOlM l6t, 
VOIM lt7 
VCIM lUi 
VDIM l.ilS 
VCIM 17C 
VOIM 171 
\IOIM 17 2 



c 

ac K 
If 

90 IF 
100 ov 

If 
110 Ol.. 

ox 
ov 

= K + 11 
lK - MAXITa ~c. ~0, 
(OYJ 100, l~C, lCC 
= OV I UY - ONE 
IDVJ 110, 140, llC 
= OU I D'll 
= ox + ou 
= OY 

14() 

C T~IRt TO MAXIT FUNCTILN EVAL~ATIC~S 
GO l'O 10 

c 

12C OY OX - SA 
CA = EPS2 * ABSCOX) 
If lABS1UUJ - DA) 130, 130, SO 

130 lf lAdS(DY) - 1C.*DAt 14C, 14C, 80 
140 SAX(J) = SA 

122C RGS = RC * RO 
l.S = ROS - ZES 
TEST FOR PROPER RANGE OF l.. S~l..A~EC. CIF CCNTGUR HAS CLOSEt) 
If ll..S) 1230, 1230, 1260 

1230 UlJl=ZERO 
V(Jl=IERO 
I EC! J l = 1 C 
If (ABSICA4*UZI .LE. EPS*RC 
OV = -DS * (1 - lRCICA4t J I 
If lABSlOVJ .tl. DSI V(J) = 
lflA3T) 1320,1320,1240 

G( TG 1320 
Dl · 
C\1 

C TEST TO SEE IF RADIATION OIRECll(~ IS ST~~IGHT OCWN 

c 
c 

c 

1240 VlJt = V(J) + ~C I (CA4 * 1A3) 
GO TO 1320 

1260 l.(Jl=SQRTIUS) 
C=-US*CA1S+CC 
If I IP) 1210, 1300, 1310 

1210 P2S=P1S-C/A 

12EC 

IF tP251 l2SOe12SC,1290 
T~ST FOR NOISE CGNE FCR~ING A~ ELLIPSE ~CT 

INTERSECTIN& THE SIDELI~E 
P2S=-P2S 
lfiP2S-EPS*P1Sll29Ctl2~0,128S 

1285 lEClJl = 11 
GO TO 1 BC 

1290 P·2=SIGNlSQRT(P2S),CAl) 
V(JJ=Pl+P2 
GO TO · 1320 

1300 \I(Jl=CIB 
GO TO 1320 

131C V(J)=ZERO 
132C LST=U!Jl*ST 

UCT=U(J)*CT 
OL=Xf-\J(J)*ST 
C\I=Yf+V( J )*CT 

C TRANSFORMATION GF COOROl~AlESll..,\t TC lX,Y) 
X 1l J l =OU+lJCT 
X21Jl=DU-UCT 
YlCJl=D\I+LSl 
Y 2 ( J ) = D V- US T 
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VCIM 
\/DIM 
VCIM 
\/DIM 
VCIM 
\10 IM 
\/DIM 
\/DIM 
VDIM 
VCIM 
VDIM 
\1 C I M 
\101M 
\/DIM 
\10 IM 
\/DIM 
\/DIM 
VOIM 
\/DIM 
\/DIM 
VDIM 
VOIM 
VUIM 
VOIM. 
\/DIM 
\/LIM 
VDIM 
VCIM 
\1 C lM 
VOIM 
VCIM 
VDIM 
VDIM 
VOIM 
VD IM 
VOl~ 

VOlM 
VDIM 
\/DIM 
\/DIM 
VOIM 
VC IM 
VOIM 
VO IM 
VCIM 
VOIM 
VDIM 
VOIM 
VOIM 
VO IM 
VCIM 
\/DIM 
VDIM 
VDIM 
VCIM 
VOIM 
VCIM 

113 
174 
175 
116 
177 
176 
179 
18() 
181 
182 
183 
l8't 
185 
l8t 
187 
l8t 
189 
1 g (; 
191 
19.2 
19 3 
l Sit 
19 5 
19o 
1 <; 7 
198 
1'1«? 
200 
<:Cl 
202 
203 
204 
20? 
2Cc 
207 
208 
20'J 
21C 
211 
212 
213 
214 
215 
21.0 
217 
21£ 
219 
22C 
221 
222 
223 
224. 
225 
226 
227 
228 
229 



UA = 'L( J) + U2 ( J I ) * (IJ(JJ - ~2(J) + CS) VDIM 23C 
SLMX(J)=SUMX(JJ+DA VDIM 231 
lf ( INOX .LE. 11) Sl.i~X(J) :: ZEPC VIJIM 232 
S Ul{ J ) =SUM X ( J) VOlM 23~ 

1330 L 2( J) - l;( J, VCIM 2.34 
v 2 ( J ) = V(J) VOIM 235 

1340 CUNTINUE VOIM 236 
I~OX = IN OX + 11 VOIM 237 
XS=XF VGIM 23e 
YS=YF vc lt-1 239 
lG=l VOIM 240 

1360 RETURN VCIM 241 
ENO VCIM 242 
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SLBROUTINE VECN(A) V£CTOI< 2 
c VECTUR 3 
c RCUTINE TO NORM ALl ZE A VECTCR VECTOR 4 
c VEC TO I< 5 

DIMENSION A(3) VECTOR 0 
AX = SQRTlA( ll*AUJ + A(2)*A(2) +. A(31*At3)) VECTOR 7 
IFlAX.EQ.O.)RETURN VECTOR 8 
,A' 1) = Alll/AX VECTOR 9 
A ( 2) = A(2)/AX VECTOR lC 
AU).= Al3)1AX VH. TuR ll 
RETURN V E:C TOR 12 
Et-.0 VECTOR 13 
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FLNC T ION OOTP(A,B) V EC TOt< 14 
c VECTOR 15 
c COMPUTES DOT PRODUCI CF TkO VEC lC~ S • (A.BJ VECTOR l6 
c VECTOR l1 

DIMENSION A(3Jt 6(3) VECTOR 18 
OCTP = A C U*tH 1J + A(2)*8(2J + At3J*Bl3J VECTOR 19 
RETURN VECTOR 20 
END VECTOR 21 
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SUBROUTINE CROSP(A,B,C) 
c 
C ROUTINE TO COMPLTE THE CRCSS PRCDLCl, A=S • C 
c 

DIMENSION A(3J, 8(31, C(3) 
Alll = Bl2l*Cl3l- Cl2l*BI3). 
A(2) =CI ll*Bl31- BIU*CI3) 
Al3) = BflJ*CC2J- Cll)*8(2l 
RETURN 
END 
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VECTOR 
VtCTOR 
VECTOR 
VECTuR 
VECTOR 
VECTOR 
VtCTUR 
VECTOR 
VECTOR 
VECTuR 
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24 
25 
26 
27 
28 
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30 
31 



SLBROLTINE WRPNLCN~rlrlrlCT,IPT) 
COMMON /GCONST/ IN,IOrlllrll2,FO,FlrF2rF3,F4,F5,F6,f7rf8,F9rflO, 

* IO,I1t12r13ti4,I5,16,17r18,l9,110rPlrP33rP5,POOlt 
* EPS,~NOEF,Bl,ICO,CP~,RPO,ETAil7),MlrfM1,I17rArPI 

C AIRCRAFT-OBSERVER GEC~ETRY CLTPLTS 
c 

c 

COMMON/SWI1CH/NTVPE,ITYPE,NE~G,IC(P,IP~l{7J,ICN,13),~LUPJ 
COMMON /GEOMOJ APYllOrl7),APZC10,17),P0(10,17J,OPN0(10r11), 

* Bll 10rl7),82(10rl1),l0Sll7,10),1fC(17rlOl,I~P(10,17) 
*rAPP,TP,RHP,APO,TO,RHOrCArCZtlSPil7r10J,CGV 

CCMMON/ClABEl/CHt2,8J 
COMMON /GPRAM/ALTP,AlTRrSlCPErA~ACH,N08S,SLOIST(10lr~TENG,IUNIT 

* ,ISPTRM,IAlMOSriAIR,LAIRA8C24lr~TE~P,TEMP(50),TAlTf50) 
* ,NPRES,PRES{50~rPALT(50),hHL~IDrRALTC50) ,~HUMIDI50),CTEMP 
* ,CPRESrCRHUHDrlEGAriGOR,OTE~~,OPRES,tHUMIC,XKN,NC,FlOl50), 
* ZNR(5Q),ZN1150),LINECT,~AXli~,IFAGErBC~,TCG,FLR,AAlTrEPF 
CC~MON/PNlO/PSPlll1,2C),EP~li5,1CJ,TEP~lt5,10J 

CCMMON/GCONvL/C(2,lO),SLOISX(l0) 
COMMON/CRSPLS/DOB(l7) rPSCRtl7),0F8t~08},~PSCR 
OIMENSlON PNL!3),TCPNL(3J,T(3J 
OATA PNL/4H PNL 1 4H (P,4HNOB)/,TCF~l/4H TCPr4~~l(Pr4~NOSJ/, 

* T/4H T ,4H tS,4HEC) I 
~RITE(Lrl00) 
LCT==LCT+l 

100 FORMAT(lH J 
WRITECL,90)(ETA(J),J=lrl1) 

90 FORMAT(2X,lO~XI IOEGJ,l7F7.1} 
DO 95 J==lrl1 
lFIPSPl{J,I).EQ.C.)PSPl(J,I•lC):::C. 

<.l5 CONTINUE 
wRITE(L,llO)PNlrCPSPL{J,I),J~l,l7) 

LCT=LCT+2 
IFINK.~E.3) GO TO 1C5 
'wRITE(L, llC)TCPNL, IPSPLIJ,I+IO) rJ=1,t7) 

-lCT::lCT+1 
105 WRITECL,ll0)1,11PO(J,I),J=1rl1) 

lCT=LCT+ 1 
WRITE(L,lOC) 
LCT::LCT+1 

110 FGRMAT(lH r3A4rf6.lrl6f7.1J 
WRITE(L,l20)(EPNL(J,l),J:1,5J 
lCT::LCT+l 

120 FORMATt20H EPNL*IEP~DS) :: rFc.l,1X,28~8ASEO ON MIN/MAX PNL 
*= rF6.1tlH,,f6.lr24H PNOB ANC ll~E LIMITS = 1 5X,Fo.l,l~,,Ft.1, 
*lX,3HSECJ 

IFCIPT.EQ.l)GO TO 121 
lf(IPRT(l).N~.8)GC TC 128 

121 CONTINUE 
IF(NLOPT .EQ. O)GG TO 12f 
IF lNLOPT-1) 122r 122r 124 

122 X~l=EPNLll,IJ 
GC TO 125 

124 XNL=EP~l(3.1) 
125 ELANG=B2ll.9) 

CPAR9=POII.9) 
IF ( luNIT .EQ. ClCPAR~=PDli.q1•C.3048 
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wRPNl 2 
WRPNL 3 
WRPNl 4 
~RPNl 5 
WRPNl b 
wRPNL 1 
WRPNL 8 
WRPNL 9 
wRPNl lC 
WRPNl 11 
WKPNL 12 
WRPNL 13 
kRPNL l't 
hKPNL 15 
wRPNL lt 
WRPNL 17 
wRPNL 18 
wRPf\IL lt; 
viRPNl 2C 
wkPNL 21 
WRPNL 22 
i><IH-'f\IL 23 
WRPNL 24 
hRPNl 25 
WRPNL 26 
wRPNL 27 
WRPNL 28 
WRPNL 2~ 
WRPNL 3C 
\oot<:PNL 31 
WRPNL 32 
WRPNL 33 
WI<PNl 34 
WkPNL 3~ 

wRPNl Jc 
WkPNL 37 
WRPNL 38 
wkPf~l 39 
WKPf\IL 4C 
WI<Pf\IL 41 
WI\PNL 42 
WRPNl 43 
WkPNL 44 
WRPNL 4~ 

loiRPNl 46 
WRPNL 47 
WI<PNL 48 
WRPNL 49 
WRPNL 5C 
WRPI\Jl 51 
wRPNl )2 
WRPt-.L ?3 
WkPr-.L 'j4 
i.r;RPNL 55 
WRPNL S6 
WRPNL 57 
WRPNL 58 



CPAR9=ALOGlO(CPARq) 
WRITEC20,110)XNl,EPf,ELANG,CFAR9 

11C FGRMATC1PE12.3,3El2.3) 
128 CONTINUE 

lflNK.NE.3lGO TO 140 
WRI!Ell,l30)tTEPNLCJ,I),J=l,5) 
LCT=LCT+l 

130 FORMATl20H EP~L CEPNOB) = ,F6.t,1Xt 
* 28HBASED ON MIN/MAX TCPNL = ,F6.lt1Ht 
*rf6.l,lX,23HPNOB AhO Tl"f li~ITS =,5X,F6.1,1H,,F6.1,1X,3HSEC 

140 WRITE{l,lOO) 
lCT=LC T+ 1 
PX=PDtl,9t 
I:)X=82(1,9) 
lfliUNIT .NE. Q)GC TO 145 
lf(IPT.EQ.ljGC TC 145 
lf(JPT.E0.8lGO TO 145 
PX=PX*Cl 2, 1) 

145 CCNTINLE 
WRITE(L,l50lEPF,PX,CHCILNI1+1,1) 1 8X 
LCT=LCT+l 

150 FORMATC20H ~NG.PERF.PAR~.= tlFE10.3,18H, R~NGE AT CPA = 
* El0.3,A3,15H, ELEV.ANGLE = ,ElC.3,5H OEG./ J 

RETURN 
END 
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WRPNL 
WRPNL 
WRPNL 
WRPNl 
WRPNL 
"RPNL 
wRPNL 
~RPNL 

WRPNL 
WRPNl 
M!RPNl 
WRPNL 
WKPNL 
WRPNL 
WRPNL 
WkPf\ll 
WttPNl 
WRPNL 
WRPNL 
WRPNl 
wRPNl 
WRPNL 
~RPf'IOL 

sc; 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
7l 
12 
73 
74 
75 
76 
17 
16 
7'i 
dO 
81 
82 
83 



c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

SuBROUTINE •SHOUT(IPR~T,ICLT,IT~FE,USPL,~LSPL,PSI,I~USPJ 

PURPCSE 
PRINTOUT THE kiNG SHIELDI~G ~A~I~BtES 

INPUT - CAlliNG SEQLENCE 
IPRNT 
lOUT 
ITYPE 
USPL 
NUSPl 
PSI 
INUSP 

- REPORT INDICATOR FCR SLERCUTI~t PHI~TH 

OUTPUT UNIT 
COMPONENT NOISE TYPE 
ARRAY OF INPUJ GR BLlll I~ L~SHIElDtD SPl fC BE UStD 
NUMBER OF LSPL 
DIRECTIVITY ANGLES AT ~~ICH PSI ARE I~PUT 
NON-ZtRO WHEN LSPL ARt TC BE PRI~TED, I.E. NOT PREDICTEL 

INPUT - COMMON 
REFRAC - All VARIABleS ARE PRl~TEO 

DIMENSION USPLI lJ ,PSI { U ,CCMTI (8 ,4) 
COMMON/TURBIN/ROT(~), I Sn3 

COMMON/REFRAC/EMJ,TSTSC,IWED(3),FASS(24) ,SETA(24J,CPSIC(24),NASRO, 
* ASF,IIoiSFE 

c 
DATA COMTI/4HCURE,4H NCI,4HSE t5*1H ' • 4HTLRB,4HI~E ,4HNCIS,4~~ t4*1H , 

• 4HCOMP,4HRESS,4HCR A,4H~O I r4H~LET ,4H FA~,4~ NOI,4HSE 

c 
c 
c 

c 

2 r4HEXIT,4H FA~r4H ~Cir4HSE 

PRINT STANDARD TITLE 

CALL PRINTH(IPRNl,lCT,IOLT) 

C PRINT COMPONENT NOISE T~PE TITLE 
c 

c 

lfflTYPE.NE.3)1TIT:JTYPE-1 
IF(lTYPE.EQ.3JlflT=IS~3-l 
WRITEifOLTrlOO) fCCMTIII,llllJ,I=1,8J 

100 FORMAT(1H0,43X,SA4) 

C PRINT INPUT TYPE 
c 

wRITEl 10ul,2CCJ 

,4H ,4H r4h 

200 FORMATI1H0,38X,39H~ I N G S 11 I E l 0 I ~ G I N PUT Sl 
c 
C PRINT INPUT FUR FA~, TuR81~E A~C CCRE ~CISE CASES 
c 

WHITE(lOIJTt3COJ lhEOfiJ,I=l,.3) 

r411 

300 FORMAT(////17X,46H1) EDGE SCLLTIC~S CCNSIDEREC 11 =YES, 0 = NUJ/ 
1 22X,13HTRAILING E. =ri3,1H,,lC~,12H!EAOI~G E. =r13,1H,, 
2 15X,SHTIP E. =,13) 

IFI INUSP.EQ.O J GC JC 6CO 
WRITEtiOUTr400J ( LSPlli),I=lr~lSPl~ 

400 FORHAl(lH0,16X,31H2) UNSHIElDED CIRECTIVIT~ CURVE/lh0rl9X, 
1 11HSPl (06) =r1CF7.1/(31Xr10F7.l)J 

wRITE(10UT,5COJ ( PSI(J),I=1,NlSFLJ 
500 FGRMAT(1H0,19XtllHPSI lOEGJ =r1Cf7.1/131Xrl0f7.1)) 
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wS...,OUT 2 
WSHOUT • "" 
WSHOUT 4 
WSHOUT 5 
WSHOUT c 
WSt-!OUT 7 
WSl1GUT 8 
WShOUT <:; 

WSHOuT 10 
~SHOUT ll 
hSHOUT 12 
WSHGUT 13 
wst-uu r 14 
WSI-!Ot.T l!:l 
WSHUUT lt 
WSHOul 17 
WSHOUT 18 
WSHUuT 1S 
wSHOuT 20 
wSHOU T 21 
wSI-!OuT 22 
WSHOUT 23 
wSHOUT 24 
wSHOUl 25 
WSHOUT 2l. 
WSl10UT 27 
wSHOUl 28 
WSHOUT zc; 
hSHOUT 30 
wSHUUT 31 
WShOUT 32 
hSI-'OuT 33 
WSHUU l 34 
WSt-OUT 35 
WShUUT 36 
wShOUT 37 
wS~OUT 38 
WSt-CUJ j<; 

wSh0 1 .'T .... 
..• i 

wSHUUT 41 
WSI-!CUT 4.2 
wSHGUT 43 
!riShOU T 44 
W S~OUT 45 
!riSI-'OUT 4c 
wSt-.OUT 47 
WSHOUT 48 
wSiiCUT 4S 
WS..,OUT 50 
WSI10UT 51 
wSiiOUT 52 
wSI-<OUT 53 
wSHJUT ~4 

WSHOUT 55 
WSHOUT St. 
wSt-'OUT 57 
WS~CUT 58 



c 
C PRINT FOR DISCHARGE FAN, CCRE A~C TU~BINE CASES BUT NOT INLET FAN 
c 

c 

tOC lfl ITVPE.EQ.4 l GO Hl 1000 
WRITE IIOUT,7CO) EMJ, TSTSC, lfASSll), I= lthASRCJ 

lOC FORMAJ(//117X,27H31 EXHALSJ ~LC~ ~AC~ NC. = ,F7.3,1H,, 
l 27HSTATIC TEMPERATURE RATIC = ,F7.3// 
2 17X,48H4J CORRECTION FACTOR FCR A~GULAR SHifT Gf SCURCE I 
3 lHO,l9X,llHALFA =,8F8.3/l31),8f8.3J) 

WRITE liOUT,qOOI (CPSIOIIJ, I = l,~ASRC) 
WRITE (10UT,75C) ASF 

75C FORMAT{lHO,l6X,36H5J ANGLE CFFSEf FOR ANGULAR S~IFT Of, 
1 16H SOURCE, GAMA # ,F8.3) 
WRITEliO~T,800) lBETA(l),l=l,~ASPC) 

8CG FORMATI 1HO,l6X,35H6) RADIAL CFFSfl OF APPARENT SCURCE I 
1 1HO,l9X,llHBtTA =,8F8.3/{31),6f8.3)) 

WRITEliOUT,9C0) (CPSIOlll,I=l,~ASRC) 
900 FORMATllHO,l9X,llHCOT4PSIOJ =,eFe.3/t31X,8F8.3)) 

lOOC ~ElURN 
El\40 
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WSt-OUT '::l<; 
WSHOUT 6C 
WSHOUT 61 
WSI-10Ul 62 
WSHOUT 63 
WSt10UT b4 
WSHOlll 65 
WSHOUT 61; 
wSHUUl o7 
WSHOUT oe 
WSHOUT 6'1 
wSI-'UUl 70 
WSHOUl 71 
wSHOUT 12 
I-I SHOUT 73 
Wo.St-OUT 74 
WSt-OUT 7'j 

~SHOUT 7tJ 
wSt"OUT 71 
WSI10U1 7e 
WSHOUT 79 



StBROUTJNE hSOSTOliTYPE,INAS~C,I5l,IS2,Sf6t 
• STl,ST2,ST3,514,ST5,ISOR) 

C PuRPOSE TO STORE INING SHJELCI~G CATA f(R CCMPCNENT 
DIMENSION l SH 3) ,I S2 (3) ,Sll C3J ,S 12 U) ,ST3UI ,ST4( U, Sl5t lhS J6U) 
CCMMON/REFRAC/EMJ,TSTSO,IWE0(3),FASSl24),BETA(24JrCPSICI24),NASRO, 

* ASF,hSFE 
COMMON/t.NSHLO/LSPl(19J,PSJ{l9J,~lSFl,INuSP 

IFIISCR.GT.lJGO TO ICC 
C STORE 

c 

ISH l):Nt.SPl 
ISH 2):JNLSP 
DO 20 1=1,.3 

20 IS211J-=IWE0(1) 

C TEST wHETHER OIRECll~IIY CUR~ES IC 8E READ IN. 
C IF NUT ASSUME DEFAULT CR PREDICTED VAlUES 
c 

IFIINUSP.LT.2)GO TO 4C 
c 
C STORE DIRECTIVITY CUR~fS I~PLT ~5 CATA 
c 

c 

CALL SNILSPL,S12rlrNLSPl,2) 
CALL 5N(PSI,ST3rlrN~SPl,2) 

C IF INLET FAN EXIT 
c 

4C lf(ITYPE.EQ.4lGO TC SC 
c 
C STORE SHIELDING DATA fCR AfT fA~rlLRBI~E A~C CCRE 
c 

c 

STU U=EMJ 
STU2J=TSJSO 
S T l ( 3 ) = A Sf-
ISH 3)-=INASRO 
lf(INASRO.EQ.O)GO TO SC 

C STORE EMPIRICAL CURVES FOR JET REFRACT!(~ ~CDtl 

c 

c 
c 
c 

c 
c 
c 
c 

c 
c 
c 

CALL SN{8ETA,ST4rlriNA5RC,21 
CALL SNfCPSIOrST5,lriNASRL,2J 
CAll SN(FASS,ST6rlri~ASRC,2J 

BC RETURN 

100 

12C 

RESTORE wiNG SHIELDING DATA 

~LSPL=ISliU 

INUSP=ISU2J 
DC 120 1-=lr3 
lkEOf IJ-=IS2{ I) 

TEST IF OIRECTI~IT~ CLR~E I~PLT AS OATA 
If NOT ASSUME OEFAt.lJ CR PREDICTED ~AlUES 

lfl INLSP.LT.2)GO TO 14C 

RESTORE DIRECTIVITY CLRVES 
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wSCSTC 2 
WSCSTO J 
INSDSTO 4 
WSOSTO ~ 

WSDSTC 6 
WSCSTO 7 
wSCSTO e 
WSOSTO 9 
WSOSTU 10 
WSOSTO ll 
wSOSTO 12 
~SDSTC 13 
lriSOSTO 14 
wSDSTU 15 
kSDSTO lb 
WSDSTO l7 
WSDSTL 18 
wSDSTO lS 
WSOSTC 20 
lo.SDSTC 21 
wsosro 22 
wsosro 23 
wSDSTG 24 
1\SDSTO 25 
wSCSTC i(. 

WSDSTO 21 
wSCSTG 28 
~o~SOSTO 29 
wscsro 3C 
WSOSTC 31 
wsosru 32 
wsosro :::Jj 
WSOSTU 34 
WSCSTO 35 
WSDSTO 3t 
wsosru 37 
wsosro 38 
wSOSTO :::s 
wscsro 4C 
wSOSTO 41 
WSCSTO 42 
wsDS TO 43 
wSDSTC 44 
wSOSTU 45 
wsosro 46 
VoiSDSTU 47 
wsosru 48 
WSDSfG 49 
wSCSTO ?(; 

wSDSTO !>l 
WSOSTG ~2 
hSCSTO 'J] 

wSDSTO ~4 

WSDSTI.J 55 
wsosro 5C. 
WSUSTO 'Jl 
WSDSTO '.:8 



CAll SNlUSPltSl2tltNUSPL,11 WSDS TO 5S 
CALL SNtPSI,ST3tltNUSPltll WSOSTO oc 

c WSDSTO 61 
c EXIT IF INLET FAN WSDSTC 62 
c WSDSTO t3 

l4C IF l ITYPE • EQ. It) GO rc eo WSOSTO 64 
c wSOSTO 65 
c RESTORE SHIELDING DATA FCR Afl F~~tTlRBI~E A~C CCRE WSCSTO 66 
c wsosro 67 

EMJ:STlt 1) wsosra 68 
TSii'SO=ST112l WSDSTC 6S 
ASF : 51113) WSDSTO 7C 
lNASRO=ISU3J WSOSTO 71 
IF(INASRO.EQ.O)GO 10 ac WSOSTO 72 

c wSOSTO 73 
c RESTORE EMPIRICAL CURVES FCR JET REFRACTIC~ MOOEl WSOSTO 74 
c WSDSTO 75 

CALl SNIBETA,Sllt,l,INASRC,ll WSOSTO 7t 
CAll SN(CPSIO,ST5tltlNASRCtll wSDSTO 77 
CALl SNlFASSrST6tltlNASRC,l) WSDSTO 7b 
GO TO 80 wsosro 79 
END WSOSTC 80 

• 
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HNCTION 
C PURPOSE 

XJNTEG(X,Y,NPTS) 
TO J~fEGRATE A TABLLATEC f~~CTICN 

VARIABLE BY TRAPE2CICAl RULE 
OF ONE INDEPENDENT 

c 
c 
c 
c 
c. 
c 
c 
c 
c 
c 
c 
c 
c.; 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 

AUTHOR R. M. ~ASTERS 
MOD IF ICAJIONS NONE 

METiiOC 

USAGE 

INPUTS 

OUTPUTS 

HROR RETURN 
STORAGE 
TIMING 
REFERENCES 
SlJBROLTINES 

THIS SLBRGUTINE lSES T~E TRAPEZCIDAt RULE TO 
INTEGRATE A JAELLATEC FUNCTICN ~HICH HAS EQUAL OR 
UNEQLAL STEP SIZES. 

A = XINTEG(X,Y,~PTS) 
DIMENSION ~(l),Y(l) 

X - ARRAY CF NPTS I~CEPENDENT ~ARIABLE VALUES FOR 
UNEQUAL SPACI~G CR CEllA X VALUE FOR E~UAL 
SPACII\G 

Y - ARRAY Cf ~PTS TAeUlATEC fU~CTIGN VALUES 
NPTS - NU~BER (f PCI~TS TC BE I~TEGRATEO (POSITIVE 

FOR LNE,LAL SPACING, ~EGATIVE FOR EQUAL 
SPACif\Gl 

A - THE INTEGRAL CF THE lAEUlATED FUNCTICN 

NONE 
112 BASE fIGHT 
NO TIMING RLNS 
NONE 

CAllED 
NONE 

DOCUMENTATION AMEP-S-162 
NPTS .GE. 2 = PCINTS LNE,LAllY SPACEC, 
NPTS .LE.-2 = PCINTS E'LALLY SPACEC, 
OTHERwiSE THE lf\TEGRAL IS SET TC ZERO. 

1J FOR UNEQUAL SPACING ThE X ARRAY CC~TAINS ThE 
I~DEPE~DENT ~AFIA~LE ~ALUES CORRESPO~OING TO 
THEY ARRAY CCEFE~OE~T VALUES). 

2) 

3) 

4) 

FOR EQLAL SPACI~G XCl) CC~TAINS THE INCREMENT 
BETkEE~ INCEPE~CE~T VARIABLE VALUES. 
NPTS IS THE ~l~BER Cf CEPEf\CENT VARIABLE PCINTS 
TO BE INTEGRATEC (+ FCR U~EQUAL SPACING, - FOR 
EQUAL SPACINGJ. 
ANYTIME THERE ARE lESS THA~ 2 DATA PCINTS 
THE INTEGRAL IS SET TC ZERC. 

DIMENSION X(2J, Y(21 
lf(NPTS.LE.-21 GO TC 2CG 
IF(NPTS.LE.2J GO TG 4CC 

*****UNEQUAL SPACI~G***** 
NPTS l=NP TS-1 
SLM=Y(1)*{X(2)-X(lJJ+YfNFTSJ*(X(~fTSJ-X(~PTSl)) 

lf(NPTS.EQ.2l GO TC 150 
DC 100 1=2rNPTS1 
SLM=SLM+Ytll*lXti+1J-X(J-1l) 

100 CONTINUE 
15C XINTEG=.5*SUM 

~ETURN 

200 CONTINUE 
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X INTEG 2 
X INTEG 3 
XINHG 4 
X INTEG , 
X INTEG 6 
X INTEG 7 
XINH:G e 
X INTEG 9 
.X INTEG 10 
X INTEG 11 
X INTEG 12 
X INTEG 13 
X INTEG 14 
X INTEG 1~ 

X INTEG 16 
X INTEG 17 
X INTEG 18 
X INTEG l~ 

X INTEG 2G 
X INTEG .n 
X INHG 2L 
X INTEG 23 
X INTEG 24 
X INTtG 25 
X INTEG 2t 
X INTEG 27 
XINHG 2£ 
X INTEG 29 
X INTEG 3C 
X INTEG J l 
X INTEG 32 
X INTEG 3 3 
XINTt:C 34 
X INTEG 3~ 

X INTEG j{; 

X INTeG 37 
X INTEG :.;e 
xtl\!•t:c 'C. 

X INTeG ,c 
X INTEG 41 
XINHG 42 
X INTEG 43 
X INTEG 44 
XINTtG 4:-
XINftG 46 
X INTEG 47 
X INTEG 48 
X INTEG 49 
XlNH:G 50 
X INTEG 51 
X INfu, :;2 
X IN T t( 53 
Xl!IJTEG ~4 

X INTEG 5~ 

X INTEG 5c 
XlNTI:G ':J7 
X INTEG 5E 



-----·---------- - ~---------~------

c *****E<JUAL SPACI"G***** X INTEG ?9 
NPTSA=IABS(NPTS) X INTEG 60 
NPTS l=NP TSA-1 X INTEG 61 
SUM=.5*tY(l)+Y(NPTSA)) X INTEG 62 
lftNPTSA.EQ.2) GO TO 35C X I NTH 63 
DO 3CO 1=2,NPTS1 X INTEG 64 
SLM=SLM+Ytl) X INTEG 65 

300 CONTINUE X INTEG 66 
35C X INTEG=X( 1 )*SUM X INTEG 67 

RETURN XlNTEG 68 
4CC CONTINUE X INTEG 6S 

c *****LESS THAN 2 DATA PGI,..TS***** XINHG 70 
XINTEG=O. X INTEG 7l 
RETURN X INTEG 12 
END X INTEG 73 
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FUNCTICN XPMlOXCY) XPM lUX 2 
c FUNCTION XPM1DX(Y) SU8-SECIIO~ FCR CC~PLTI~G tEXP lY) - 1) I y TO XPMlOX 3 
c MAXIMUM MACHINE ACCURACY AND TC A\CIC O~ERFLGWS. X PM lOX 4 

DGUBLE PRECISION s, p XPMliJX ~ 

EQUIVALENCE l S, SIO, (P,PJ<) XPMlDX 0 
DATA YL, ONE, EP /.34(:5736, 1.0, 1.2E-71 XPM11JX 7 

12 [f fASS(Y) - VL) 14t 13r 13 XPM lOX 8 
13 XPM10X .:: lEXP(V) - C~E) I 't XPM1DX c; 

GO TO 18 XPM lOX 10 
14 s = ONE XPM1UX 11 

p = ONE XPM10X 12 
F = ONE XPM LOX 13 

15 F = F + ONE XPM lUX 14 
p = p * y I F X PM lOX 15 

16 s .:: s + p XPM1uX 16 
IF CABS(PK) - EP * ABSISK)) 11, 11, 15 XPM1DX 17 

17 XPMlDX = s X PM lOX 18 
18 REJURN XPM11JX 19 

END XPM lOX 2C 
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SLBROlJT INE ZERO(OATA,~U~BER) ZERO 2 
c AUTHOR D. F. ~ELDRUM ZERO 3 
c ZERO 4 
c PURPOSE TG ZERO CUT AN ARRA'r ZERO 5 
c ZERO t; 

c INPUTS DATA ARRA'Y TC EE ZERCEC GUT Z ERG 7 
c NUMBER ~UMBER Cf ELEMENTS TC BE lERCED OUT ZERO 8 
c LERO 9 
c OUTPUTS DATA ARRA'Y lttiiCti IS ZERCEC CUT FOR ZERO lO 
c tNUMBERJ CF ELEMEHS. ZERO ll 
c ZERO 12 
c ZEkO 13 

DIMENSION DAlAlNUMBER) ZEPO 14 
oc 100 f:;:l,NLMBER ZERO 15 

lCC DATAliJ=O. ZERO 16 
c lERO 17 

RETURN ZERO 18 
END ZERO 19 
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