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. Abstract

This Technical Note describes the instrument landing system (ILS) math
modeling performed by the Federal Aviation Administration (FAA) Technical

Center at the request of the Southwest Region.

Data are presented showing the

computed performance of a proposed glide slope for runway 22L at Little Rock

Municipal Airport, Arkansas.
modeled at two proposed glide slope sites.

As requested, a sideband reference system is
Modeled path structure and level

run plots are provided for the glide slope system installed at each proposed

location.

Results indicate that the sideband reference system modeled at both

proposed locations should meet Category I path structure, linearity, and

symmetry tolerances.
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ILS MATH MODELING PERFORMED.

Figure 1 shows the location of the proposed glide slope sites with respect to
runway 22L. The GTD-3D glide slope model was used to model the effects of
terrain on glide slope performance. Figures 2 and 3 show a composite of
terrain profiles for simulated aircraft positions in the distance interval
from 35,000 to 1,000 feet from runway RPI in increments of 1,000 feet. Figure
2 shows the terrain profile for site 1 and figure 3 shows the terrain profile
for site 2. As requested, a sideband reference system was modeled at the two
proposed glide slope sites. A summary of the model input data describing the
glide slope antenna system at the proposed sites is provided in table 1.

Glide slope level and path structure computer runs were made with this data.

DATA PRESENTATION.

Glide slope modeling results are presented in the form of course structure and
level run plots. The reference flightpath for a structure plot is the
hyperbolic path formed by the intersection of a cone originating at the base
of the antenna and a vertical plane located along runway centerline. In the
model, this path is determined by the location of the eyepiece of the
theodolite. For the data presented, the theodolite eyepiece is positioned at
the X and Y coordinates of the glide slope antenna mast, but at the elevation
(Z coordinate) of the RPI. Modeled results are given in figures 4 through 7.
Path structure run results are given in figures 4 and 5. Sideband reference
system performance modeled at site 1 is shown in figure 4 and system
performance modeled at site 2 in figure 5. Figures 6 and 7 are the modeled
level run results for the sideband reference system modeled at sites

l and 2, respectively.

DATA ANALYSIS.

Glide slope modeled path structure results for the sideband reference system
modeled at site 1 (figure 4) and modeled at site 2 (figure 5) both provide
similar results with a path structure within Category I tolerance limits. The
level run results for the sideband reference system (figures 6 and 7) show a
linear crossover and near symmetrical glidepath which meet Category 1
tolerances.

CONCLUSIONS

Modeled results indicate that satisfactory Category I path structure
performance should be obtained with the sideband reference system installed at
either of the proposed glide slope sites. Level run performance meets
Category I linearity and symmetry tolerances for the sideband reference system
modeled at both sites.




































