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. OBJECTIVES.

The Federal Aviation Administration (FAA) Technical Center Helicopter Project is
designed to provide actual flight test data to the FAA Office of Flight
Operations (AFO) to aid in the updating and streamlining of helicopter terminal
area procedures and criteria. The data gathered here will be used toward the
revision of chapter 11 of the Terminal Instrument Procedures (TERPS) Manual whi
deals with "helicopter only" terminal operations. This project will deal
primarily with the approach and missed approach phases of helicopter terminal
operations. The project will explore and provide data on precision and non-
precision instrument landing system (ILS) and omnidirectional radio range (VOR)
approaches. The project will document the actual operating characteristics of
representative Instrument Flight Rules (IFR) certificated helicopter types now in
civil and military use.

To aid in the determination of total system error in the terminal/approach phase
subject helicopter pilots of varying backgrounds and experience levels will
utilized. Among the approach variables to be evaluated are:

Final approach segment length
Final approach fix (FAF) altitude
Missed approach point (MAP) height and distance from landing area
Final approach angle
Final approach intercept angle
Final approach intercept distance
Height loss during missed approach
Missed approach guidance
Missed approach turn height

" Missed approach maneuvering area
Missed approach climb
Visual approach segment
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2. BACKGROUND.

Chapter 11 of the TERPS Manual deals with helicopter terminal procedures and
criteria. This chapter was issued prior to the advent of today's sophi: Lc.
helicopters and is now being questioned as to its currency and adequacy.

The questions are coming from the helicopter industry and reflect their demands
for lower instrument approach minimums for both precision and nonprecision
approaches. These demands are based on the rapid growth of the helicopter
industry and the advances in both avionics and airframes.

3. RELATED DOCUMENTATION/PROJECTS.

The AFO is also conducting a flight test program to collect TERPS data at the
Lafayette Regional Airport, Lafayette, Louisiana (La.). The program will be con-
ducted by the Standards Development Branch, AFO-560, Oklahoma City, Oklahoma






5.2.1 Subject Pilots.

The importance of getting a representative sampling of the pilot population c¢. 20t
be overstressed. The data resulting from these tests will be used to update
TERPS, chapter 11, so the data must be representative of a wide variety of pilot
experience levels. Through the offices of various pilot organizations such as the
Appalachian Helicopter Pilots Association, the New England Helicopter Pilots
Association, the Helicopter Association of America, etc., helicopter pilots of
various experience levels will be recruited for these tests. Travel expenses and
per diem will be paid to those selected. An estimated 2 days onsite time wil be
required for each pilot, with data flights limited to a 2-hour maximum. Subject
pilots will use an instrument hood to jysimulate instrument meteorological
conditions (IMC) conditions.

TABLE 1. TABLE OF VARIABLES AND AREAS OF ({TEREST FOR ILS APPROACH TEST

ILS Approach

Variables Fixed PARAMETERS Areas of Interest
Intercept (Dist., Alt G.S. Angle (3°) FTE
Angle, Segment Length)
Azimuth Angle (0°) ite of Descent Profile

Gross Weight

Heading
Airspeed

Roll
DH Decision Height

Pitch

Stability Augmentation
(On or Off) Airspeed Profile
X,Y,Z Position
Winds
:ight Loss on Missed
Raw Deviation
Approach
Flight Director
Missed Approach Airspace
Coupled Approach
yight-Dist. on Missed

Subject Pilots Approach

Land or Missed Approach mway Clearance (Ti1 -
Distance to Decelerate

Barometric or Radio Altimeter to Hover on Visual
Seg)

Height-Velocity Envelope






5.2.5 Airspeed.

At the present time, it is felt that each individual subject pilot will be
permitted to fly the approach airspeed he routinely uses for an ILS approach.
There is expected to be some variability in this selection, but it will allow the
collection of typical approach profile data.

The helicopter is unique in that it can achieve a zero airspeed. owever, under
IMC slow airspeed flight creates problems. Handling qualities can degrade be )w
present standards. Existing airspeed systems utilizing Pitot tube pressure are
inadequate and inaccurate for low speed IMC flight: lateral components of relative
motion are not measured; there is no provision for measuring the direction of
relative motion; only magnitude is measured and lags and inaccuracies are inherent
in the sgystem.

For these reasons, helicopters are certified = IMC flight at certain minimum
airspeeds. Table 2 is a listing of the various certified or recommended (C
airspeeds for the types of helicopters to be used in these tests.

The advantages of flying approaches at slow airspeeds are apparent in figure 6.
This chart depicts time-~to-ground impact for various approach speeds and descent

angles. Time-to-ground impact is time from a 200-foot decision height (T ,
assuming the DH goes unnoticed and descent continues from 200 feet. The slower
airspeeds allow a much greater time below the DH (during the visual segment) to
obtain visual cues and maneuver the aircraft. This implies that t : slower air-

speeds may allow lower DH's (provided the ground guidance system can support the
lower altitude operation).

TABLE 2. MINIMUM IFR AIRSPEEDS FOR HELICOPTERS TO BE USED IN TERPS ST

Minimum Indicated Recommended Indicated
Airspeed (Rnots) Approach Speed (Knots)
Bell 206L 50 80
Bell UH-1H 60 80
Sikorsky CH-53A 70 90
Sikorsky S-76 60 0 - 125






5.6 AIRBORNE DATA.

Airborne instrumentation systems will vary in complexity among the different
types of aircraft to be used for these tests. The systems on the CH-53A and the
5-76 will be the most sophisticated, while the B-206L and UH-1H syster will be
the least sophisticated.

5 6.1 CH-53A Airborne Data.

The following parameters will be collected on all CH753A. TERPS test flights:
Time
Pi R
Roll attitude
Magnetic heading
Airspeed
Barometric altitude
Barometric altitude rate
Cyclic position
Collective position
Yaw position
Inertial Navigation System
Groundspeed
Latitude
Longitude
True heading
Track angle
VOR/Localizer deviation
Flight director commands
VOR bearing
DME d%stance
Radar altitude

Flags and validities
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APPROACH TIME (SECONDS)

240
220
200
180
160
140
120
100
80
60
40

20

-

100

404 1.5°

APPROACH
SPEED
(KTS)

70 DESCENT

ANGLE

NOTE: TIMES ARE BASED ON A 200 FT DECISION HEIGHT. APPROACH
TIME (LEFT HAND SCALE) ASSUMES A CONSTANT DECELERATION FROM
THE PLOTTED APPROACH SPEED TO A HOVER, DECELERATING ALONG

THE DEFINED DESCENT ANGLE. TIME TO GROUND IMPACT ASSUMES
THAT THE DECISION HEIGHT IS UNNOTICED AND DESCENT CONTINUES

UNABATED FROM 200 FT UNTIL GROUND IMPACT ALONG THE DEFINED
DESCENT ANGLE.
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