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1.0 INTRODUCTION

This volume presents a description of a Noise Exposure Forocast {NEF}
Computer Mode| develaped for the Depattment of Transportation. Brief descriptions
are given of the computations performed by the program and the routines that perform
them, a deseription is given of the Test Case used to verify the program correctness,

and a User's Guide is included.

The computer program described in the following sectlons was used to gen=
erate the Nolsa Exposure Forecast information utilized for the "Airport Noise Reduction
Forecast " Project for the Department of Trensportation, Controct Number DOT-O5~
20088. The program cperates on a Univac 1108 computer with an EXEC 2 operating
system. The program is machine dependent and the cading cotresponds to University
Computing Corporation's version of Fortron V. Several nonstandard subroutines are
used {see Section 2.3) and at least one of these Ts unique to the faclllty at which the

program was oparated (see Figure 2,3.1=1),

Section 2 includes a general description of the program function and
raquirad inputs with functional flow charts, followed by a dstailed description of
terms used and significant calculations performed. Next is a set of brief subroutine
dascriptions with subroutine llnkage diagrams. Also included is o dotailed explano=

tion of the aircraft performance and noise data stored in the Block Data Subprogram.

Section 3 contains a definition of the imaginary airport usad for program
verification. Included is & description of the calculations checked by sach part of
the test case. .

Section 4 is the NEF Program User's Guide. This section contains all the
details that would be required by a programmer er engineer desiring to set up en
execution of the program, such as input card formats, input restrictions, computer

hardware requirements, ete.

1=1



Section 5 contains a sample run of the program with both input and
output shown.

Saction 6 contains the source listing of the program,
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2,0 PROGRAM DESCRIPTION

2,1 General Description

Program NOQISE 1 is the executive routine of the DOT/MWyle Noise Exposure
Forecast Computer Program, Given a suitable definition of the airport system, it will
generate Noise Exposure Forecast {INEF) contours, defined by a sequence of points
around the airpart. The progrom will also, if desired, provide a graphic display of

the generated contours and wiil record the point data on magnetic tape.

Program GRID is an alternate executive program which uses the same noise
computation routines as NOISE 1, The purpose of GRID is to compute and display noise
exposure values at a set of discrete points, defined efther explicitly or in a rectangular
grid pattern.  Since this is intended for diagnostic purposes, the only available sutput

is printed, Figures 2,1,1 and 2,1.2 are functional flow diagrams for these programs,

The “afrpart system definition" must include the foflowing data, in terms of
a Cartesian coordinate system with the origin chosen {arbitrarily) somewhere near the

center of the airport:

o The endpoints of aach runway used

® The airport altitude chove sea level and mean temperature

o The ground tracks fellowed by all aircraft, both arriving and departing

& Altitude, thrust level, and velocity versus distance profile data for
each approach track

e Takeoff altitude restrictions and power cutbacks, if any

e The number of daily flights, divided into night and day operations,
for avery significant combinotion of aircraft type and ground track,
(Note that the same aircraft with a different weight will he considered

a distinet aircraft type,)
In addition, the following aircraft dependent dota are required:-

o Noise versus distance for several thrust levels

o Altitude, thrust, and velocity versus distance from brake release for

takeoffs
2-1
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Glven all the above data, the noise level af a point caused by a single
flight can be determined, First, the ground track is examined to determine the point
of closest approach, This defines the distance of the aireraft from touchdown or
[iftoff which then determines its altitude, thrust, and speed, Using the altitude, the
slant range is determined, and then the noise level in EPNdB can be found by inter-
pelating in a table. The noise level is then corrected for ground attenuation, shield-

ing, and velecity effects to determine the naise level due to this flight,

To determine the total NEF at the peint, the above procedure is repeated
for every flight and summed, By considering the noise exposure level at any point
in the plane of the airport to be a scalar function of that point's pesition vector, it

is possible to apply metheds of vector analysis to find points on the dasired contour,

2,2 Detailed Method
2.2,1 Deflnitions

e Altitude Restriction - At some airports it is necessary to set maximum

altitudes for tokeoffs along certain tracks. These cases con be included
in the program by specifying the maximum altitude and distance to the
end of tho restriction for each track involved, This is a speclal case

of a power cutback,

o Elevation Angle - The elevation ongle is the angle between the ground
plane and the line-of-sight from the cbserver to the nearest point of the

flight, as defined by the slant range (the angle B in Figure 2,2,1-1),

o Mix Data - The mix data specify the number of operations for all sig-
nificant combinations of ground track, profile, and nolse curve, To

define o flight, the following infermation must be provided:

= Track number,

- Profile number (this will distinguish between takeoffs ond landings).
- Noise curve number,

- Number of doy operations.

= Number of night operations,

2-4
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Qrigin of Coordinate System - The origin is chosen arbitrarily near

the center of the airport, suitable for convenient runway definitions.,

Power Cutback - Qceasionally, uvsually for npise abatement reasans,

it is desirable to modify the standard tokeoff procedures by o power

cutback. There are five types of cutbuck allowed by the program:

Altitude restriction.

Takeoff power.

1.

2;

3, Max climb power.
4, FAR 36.

5, Muintain specified elimb gradient,

Profile - A profile is o set of data that defines the aircroft altitude
{actually the height above the airport), velacity, and thrust as a
function of the distance along the track from brake release or thresheld.
Note that profiles are track dependent on approach and aircraft depend-
ent on takeoff, See Figures 2,2.1=2 and 2.2,1-3, Note also

that there is a standard form for tokeoff profiles that must be used if

ony type of power cutback is to be applied,

Runways ~ A runway is defined by the coordinates of its endpoints,

Furthermore, the endpoints are ordered so that an aircraft taking off
from that runway will go from the first endpoint to the second endpoint.
Thus, if a runway is used in both directions, it must be defined as twe

distinct runways, The coordinates of the runways are given in feat,

Slant Range ~ For computational reasons, it is much easier to use an

opproximation to the closest distance to @ given flight, rather than find
the actual closest distance. This approximation is calied the slant ronge

or slant distance, See Figure 2,2.1-1,

2-5



Flight Fath

Ground

(4]
Slant Renge = QA
O d Observer
Figure 2,2.1-1.  Slant Range Definition
]
/7
: — v
4 5 [
3
i | Runway
i 2 '
Paint 4 1 2 3 4 5 é 7
Distence (oml,
Rof. Thrashold ~1, |-0.157 3.12 7.83] 20.75] 22.3 30.3
Altituda () 0. |0 |t000. |2500. [2500. [2500. ésoo,
Volaclty Indicators (ten)® | 32, |«2, -2, <2, | 10, 140, 200,
Thrust Indicatan® 0. [=3. 4. -5, -7, -8,

*
Negative numbers are indicotors {See Table 2,4,3~1),

Figure 2,2,1-2.

Example of an Approoch Profile
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6
5
4
3
i 2 Runway
Point 1 2 3 4 5 & 7
Distonce (ft} 0 10,000 | 15,000 | 26,500 | 43,000 | 63,000 | 103,000
Altitude (ft) 0 0 500 1,500 3,000 4,000 6,000
Velocity (ktas) 80 160 160 160 160 250 250
Thrust {Ibs) 40,000 | 40,000 | 40,000 | 35,000 | 35,000 | 35,000

Figure 2,2,1-3,

Example of a Takeoff Profile (Standard Ferm)



—_—
It can be seen that the true closest distance is OB, but the slant
range, 5}«, is much simpler to compute. It can ba shown that the

; . . . 1
error incurred by using slant distance is small.

Standord Takeoff Profile - The standard profile describes a takeoff as

performed under normal ATA procedures. It must have seven segments,
each of which has a particulor meaning as shown in Figure 2,2.1-4,
There must also be additianal data stored in the end of the profile

{also shown in Figure 2.2,1-4),

Tracks - (Ground Tracks) - The ground track is the projection of the
aircraft flight path onte the plane of the runways and is defined for
the program by a sequence of straight and circular sagments, with
each segment specified by a length and radius, If the radius is zaro,
the segment Ts straight and the length is given in nautical miles, If
the radius is non-zero, it gives the radius in nautical miles and the
length is the angle of the turn in degrees. A negative radius implies
a left turn and a positive radius a right turn when tracking from the
runway outwerd, The track definition is completed by specifying the

associated runway, Figure 2,2.1-5 is a track dafinition example.

Track Group - Frequently, several different tracks will coincide in
regions near the airport, In order to simplify caleulations, these
common regions are defined by means of the track group. A group
is specified hy the numbers of all tracks belanging to the group, and
by the distance from the start of the runway that the tracks remain

common,

See References, Page R-1,
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Polnt* 3 4 5 P ac- 9.. . 10&-
Segment 1 2 ] 4 5 6 7
Maximum [Acceler- Climb
Deta Ground | Lift Tokeoft Climb ote ond Climb Climb  |Generol | Grodients| Thrusts
Meantng Roll Off to 3000' |Clean Up | Qut Out Infarmation] for for
Altitude |Flaps Cutback { Cutbecek
broke | Ly oft| S°UP\Climb to [Accelar- | Start Level
Distance o % e oot |3000°  [atere | Climb I i
Lift OFf Gear Up Altitude Altitude 1250 ktas Qut
1 Grodual
ote | SeorUr 1500 ichin | Climb Takeoff
Altitude 0 Gear Up 11%00‘ 500" from Out Takeaff | Power
3000
. ‘ 232to Vo + 10 Number
Velocly'fas) [V +10 | Vy+10[ vy+t0[v,+10 [ro2s0 | 250 B0 it Climp | Slimb
Englnes awer
. Ons Engil
Thrust Tokeoff | Tokeoff | Takeoff [Climb Climb Climb Gross FAR 36 oﬂ:.. 13,:.:
Weight | Gimulation Flight

*See Figure 2,2,1-3
**Thase ports of each standard form profile contain power cutback performance perameters

Figure 2,2,1-4. Meoning of Data in Standard Takeoff Profile




Runway

| Sepment ) {

|
r

2.0 nm

Segment 2

Segment 5

50.0nm

Figure 2.2,1-5,
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2,22

Calculations

Pelta Correction = The & correction is a correction to aireraft per-
formance to account for pressure-altitude variations. The use of

this correction is based on these assumptions:

1) Noise is a function of corrected net thrust.

2) Thrust level specifications are descriptions of throttle settings and
do not change with pilot or altitude changes; therefare, the per-
formance of the aircraft must change,

3) If the aircraft is required to maintain a fixed climb gradient, the
uncoerrected net thryst must be cons'tant, so the corrected net,thrust

must change,
This corraction is used for the following purpeses In the program:

1} Aireraft performance changes caused by airport altitude are simu-
lated by changing the climb gradients defined in the profiles.
{See the following sectlon on temperature correction.)

2) Approach thrusts as input are uncorrected and must be divided by g
to correct for airport altitude,

3) §is used to compute the corrected net thrust for a fixed gradient
cuthack,

4) After a cutback is inserted into a profile, the remaining profile

must be corrected for the altitude shift coused by the cutback seg-

ment.

The value of § is computed by:

5 = [1 - (6.9406 - 1078 4] 204

where H is the aircraft altitude, in fest above mean sea level.

2-11



@ Temperature Correction - A temperature correction can be epplied to

standard takeoff profiles to correct takeoff +otl distance and cllmb gradients.

The corrected ground roll distance is given by:

DI:D- 60 6r_2

where D is the original roll distance

T
6 =_T;2'_ . T2 is new temperature and

T] is old temperoture,

8y
6 =—, 6, Is old pressure~altitude correction and

52 Is new pressure~altitude correction.

The corrected climb gradient, ¥, is given by:

_ i
r y= V"*‘-w— (ér"]) P
where
w'is the old gradient

T is the total thrust
W is the afreraft weight

Gr' 6, are as defined obove,

Derivations of these corrections may be found in Reference 5,

2-12
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o Distance to track - In order to find the minimum distance to the
track, the minimum distance to each segment of the track is computed
and the smallest of these distances chosen as the minimum distance ta
the track. To find the minimum distance to each segment, tweo distinct
types of caleulation are required; one for straight segments and one for
circular segments, The parometers required for these calculations are
described in Table 2,2,2-1, '
Table 2,2,2-1

Parameters Avallable for Distance to Track Calculation

Straight Segment Clrcular Segment
Pr=x, ¥ coordinates of the P, —x, y coordinates of the center
beginning of the of the turn
segment .
r-radius of curvature

L—~segment length a—turn angle

# —x, y components of the
unit vector in the
direction of the
segment

7—angle between the line joining
the center with the start of the
turn and the positive x-direction

Referring to Figures 2,2,2-1 end 2,2,2-2, it can be shown that the center
segments cannot be the closest segments on the track te the point unless the point folls
in the unshaded area. Moreover, if the point does occur in this area, neither of the
two adjacent segments can be closer unless 1) one of them is o curved segment of over

180 degrees turn angle or 2) the segment itself is a curve of over 180 degrees. These

‘properties speed the computation of distance to an individual segment and reduce the

number of segments that have to be considered,

Distance to a Straight Segment

Define e
x = P]P -7 {vector dot product)

where PP is the vectar from P to P.

2-13
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Figure 2,2,2-1, Distance to a Straight Segment

X —axis

Figure 2.2,2-2, Distance to a Curved Segment
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FTER

Point P [ies within the unshaded region if ond only if
D<x <

If P falls within the allowable ragion, the perpendicular distance to the seg-

’—-2
d = IP]PI"Xz

Distance to a Circular Sogment

ment d, is calculated by

Compute 3, the angle batween PP and the positive x-direction, such that ¢
ts in the range ~n to n. The point P lies within the unshaded sector if and only if

one and only one of the following is true
0 <(gp-1)5 <@
or

(b= 7)8 +2n<a

where =1 < 757w, 0 <o <2nx and § = =1, + for tight and left tums respectively

when tracing the track from the runway outward,

If P isin the unshaded sactor, then the shortest distance to the segment, d,

ts given stmply as:

d = l?'_ﬂ;[-r

2215



o dB Corrections for Track Geometry ~ There ore two reasons for Ihe development

of 1he following algorithms, Before these were developed, the noise was com~
puted using only the closest track segment. Thus, if a track made a large furn
so that, in some regions, two segments of the same track ore close to the point
of computalion, severe discontinuities con appeear in the noise function,

These conrections remove {or reduce 1o insignificance) those discentinuities,
Also, the EPNL data stored In the program are for o single straight flyever,
Consequently, if the flight frack is curved, the actual noise exposure will be
grecter than that obicined from the stored tabies an the inside of the turn and

less an the oulside. These foctors will correct for the insidae of the turn only.

The following definitions are required:

MAX 1 = Segment number of the closest segment,
MAX 2 = Segment number of the nex!l to closest segment.
S 1 = Distance from the point to MAX 1,
S 2 = Disfonce from the point to MAX 2,
D=S2~51.
DM= Length of the shoriest segment of the track or
1/2 the smallest turn radivs, whichever is less,
DX = DM/3
GD) = (0/DM)?
Flo) = 3-MIN(3, 6 -:;), where e is ¢ turn angle

(See Figures 2,2,2-3 and 2.2, 2-4)

DA = o dB correction to be added arithmetically to the

noise computed from segment MAX T,

DB = o dB correction fo the nolse from segment MAX 2,
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4

The followring corrections ore opplied if and only if D < DM (See Figure 2.2,2-4)

Zone B: distance along MAX 2 to the point of
closest opproach mecsured from the end

of the segment nearer the MAX 1.

Zone C: distance olong shorter segment measured

from the far end of the segment fo the

point of ¢closest approech,

(1 I | MAX 1 - MAX 2 |52 or MAX 1 and MAX 2 are both curved and

are separcied by one segment, then

(2) ZoneA

Zone B

Zone C

DA =0

DB=-20- G (D)

DA = F (o) - [1 -G (0)]
DB=-F () =-20-. G(D)

DA=-F @) 5z - [1-60)]

DB = -20 + G(D) -F (o} ( ) 20 ( DXD-;((x)

DA = =F (a) - ['“GfD)] ( )

DB = =20 G (D) ~F (a) ("b%‘)
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Figure 2.2,2-4, dB Correction Zones
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Inside a lurn a correction 1o DA is given by

apa=wn (3,3-[2])- £ - min (1, 22)

r

where
o = turn angle

r = turn radius

d = distance to treck

&= the engle between lines joining the center of the
turn with the computotion point ond with the start

of the turn,

e Slant Distonce = After the closest distance to the track and the eltitude have

been computed, the slant distance can be found by the Pylhagorean Theorem,
where DT is the distance 1o track, H is the altifude, and SLR is the slant

distance, os shown in Figure 2,2,2-5,

Profile Modifications for Cuthack - The Standard ATA tokeoff procedures are

modified by inserting a profile segment where the thrust and elimb gradient

ore as specified by the cutback definition. The start ond end points of the
cutbaek segment must be specified by the user and may be given as either

on alfitude, in feet, or o distance aleng the track from broke release, in
nautical miles. The only exception to this s that if the cutbock climb gradient

is zero, the end point must be specified as o disfance from broke release.

There are five different types of cutback ollowed for in the program:
{1} Altitude Restriction (v =0)

(2) Maximum Pawer

{3) Climb Power

(4) FAR 35 ‘

(8 Maintgin o Specified Gradient (3)
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SI.R2 = D'i'T2 + H2

Figure 2,2.2~5, Slant Distance Calculation
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At S i i

where the FAR 36 cutback is defined by:
T = thrust required for level flight with one engine out

and

v = gradient af which speed will be constant with the cbove thrust

Cutback types 1 through 4 have the climb grodients and power settings stored
in the aircraft takeoff profile (See the Standard Profile definition). The
type 5 cutback requires some special computation, Since the gradient is
input and is the same for all aircraft types, the thrust required must be cam-
puted. This is done by:

y W+ T36 (N—l)

T N

vhere
« Is the climb gradient
W is the gross weight of the aircraft

T Is the Thrust for FAR 36 cutbock

36

N is the number of engines

The thrust T is that which would be required at sea level and must be corracted
by -:.,— . (See the § correction.) A check is mede to be sure that T does nat

exceed climb power for this aption,

Two methods are used to insert the cuthock segment into the standard profile,
If the eutback starts before the start of the fifth profile segment (Standard

Profile), then, after the cutback ends, the aircraft reenters the standard
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profile at the stort of 1he fourth cegment,  Nete that since 1his port of the
profile is delined bused on on oltitude of 1500 {ect of the start of the fourih

segment, performence for the remoinder of the profile must agein be corrected
by &.
If the cutback begins during or ofter the (ifth segment, then af the end of

the cutback segmeni the circraft returns to the slanderd profile ar the point

- where the cutback startad,

Alwo, it is possible to specify override modes for specilic circrait types,
These aves
0 - Accept eny cutback,
1 = No cuthack of eny type,
2 - FAR 36 cutback only.

3 - Tokeoff ond climb enly,

Altitude - Bosically, the oltitude is found by linear interpalation on the

distance along the frack in the profile tohles in @ manner shown schemotically
in Figure 2.2.2-6, However, there are some madifications that can be applied to
takeofls, First, if there is a wind, the aircraft performance relative to the
ground will chonge. This modification is performed by multiplying the distance
tlown along straight track segments by the factor

Va
Va -V
where Vo is the aircraft speed ond V is the component of the wind speed

along the track segment. MNote that if V > 0, then it is a tail wind.

AD =

-Alsa, if there is o power cutback oppliceble to the track in question, this

must be oceounted for,  For an explanction of this process, see the section

on profile modifications for cutback end on the pressure altitude correction.
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Thrust - Like the ulﬁfu‘de, the thrust is determined by interpolalion in the profile
tebles, {(see Figure 2.2,2-8), with thrust transitions smoothed over 1000 feet of ground
track distance. Since noisc is considered to be o function of corrected net

thrust, a correction for pressure altitude must be mode whenever uncorrected

net thrust is stored in or computed by the program, This is the case for thrusts

stored in the approach profiles and for the level {light and power cutback thrusts

stored in the standard tokeoff profiles.

An additional modificetion is mode to simulate thrust chonges for an approach

with o wind, This change is given by
N Fn _ W sy Vw

— - " R i

5 (V, Vwi 6+ N !

where:

W = aircraft weight

y = gradient (negative for descent)
Vw = wind speed (positive for a toilwind)
v = alreraft air speed

o

6 =prastura altitude correction
N =number of enginos

See the section on profile changes for power cutbock for details on the

computation of the thrust level for a fixed gradient pawer cutback.

Velocity - The velocity, like the thrust, s basically interpolated from the
profile tables, but with two possible corrections. A wind correction Is applied
to straight track segments by odding the aircreft speed and the component of
the wind speed in the direction of the track, To curved segments, it is opplied
by interpolating the velocity between the corrected velocities on the surround-
ing track segments, For cutbacks, the veloeity is assumed to be constant during
cutback and is set equal to the velocity af the start of the cutback. In order to
prevent an excessive corraction, the velacity is not permitted to be less than

32 knots, See Figure 2,2,2-6,
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e Ground Atienuation - A curve (in tabuler form, see Figure 2,2,2-7) of greund

attenuotion verws slent distance is stored in the progrem via block data for
0% elevation angle. A semilcg interpolation is performed in the table to

obtain o dB correction which is then medified for elevaiion angle by

A = 1 +cos {1B8)

where B is the elevation ongle.

If B > 10° then A is set o zero,

e Velocity Correction - The noise dota in the program ore given for an eireraft

speed of 160 knots; a correction is required for other speeds. The correciion

used is

AEPNL = -10 log (TZVIT) '

where V is the actual aircraft ground speed.,

e Engine Shielding Correction ~ Another correction for engine shielding is

computed by4
AEPNL = -3 (1 ~yF7 B )

where B is the elevation ongle,

e Noise from One Flight -  Figure 2,2,2-8 summarizes this process briefly, The

polnt of closest approach is found first. Then this point is used fo interpolate
in the profile for altitude, thrust, ond veloecity, and to compute the slont

range, The thrust corrected EPNL is then found by interpolation in « table,

os shown in Figure 2,2,2-9, This table will normally contain a nolse value far sach

of eight slant ranges ond up to six thrust settings, Interpolations are lineor on
thrust and the logerithm of the slant range, The final step Is to add corrections
for ground attenuation, velocity, shielding, and the number of operations

(wetghtecd for NEF),
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AEPNL (EPNGB)

Horizontal Distence (feet)

- Figure 2.2,2-7, Graund Attenuation at 0° Elevation Angle
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e NEF - To compute the total NEF at a point, the nolse due to each flight

is computed as above ond summed according to:
(EPNLi)

NEF = 10 log ZIU 0 | _gg

whero nofse lovels frem nighttime ovents are Increased by 12 dB, (This s

equivalent to multiplying the nighttime events by 15.7.)

Search for First Contour Point - The first guess at the first péinr is an input

to the progrem. This point is evaluated to see if it is on the desired contour.,
If not, the grodient is computed os for the contour search, and a new guess
is made in the direction of the gradient {or opposite). The distance moved
in that direction is determined by the magnitude of the gradient. (See

Figure 2,2.2-10). This process is repeated until a polnt on the contour Is found,

‘Search for Conlour Points = Assuming that ot lecst one point on the contour

is available, the first step is to determine the gradient of the nolse function
ot the last point known to be good. The initial guess is then made in a
direction perpendicular to the gradient and ot o distonce (the "stepsize")
which hos been specified os on input, (See Figure 2,2,2-11), IF this first guess
is not on the contour, subsequent guesses are made by rotating around the
last good point. This rotation is done in two steps of 15°, in o direction
that, aceording to the grodient, should cause the noise exposure to approach
the contour value. If this fails, the stepsize is halved, and the angle step
increased to 30°, ond the rotation is repeated, If the second rotation foils,
the stepsize is halved ogain, end the point rotated for four steps of 30°,

If the third rotation Fails, the stepsize is halved agoin, and the point roteted
In 12 steps, If the contour point hos still not been found, one more full -
rotaiion is made with both the stepsize and angle step halved cgoin, If this

fuils, the contour is deleted, While the above search is being performed,
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o check is madu for crossing the contour. 1 it is crossed, the coniour
polnt Is then found by repeoted linecr interpolation, After a poieniial
point has been found, checks are made to verify that this peint is not
geross o finger or intet of the contour frem the fast conlour point, If
it is, the stepsize is holved and the search procedure is repeated, This

insures a faithful iracking of 1he acival contaur.,

Conlour Loop Prevention - Under certain circumstonces, it is possible

for the contour search program to become caught in o loop in a distant

pert of the conteur ond never roturn to the starf point, (See Figure 2,2,2-12
for an exomple of such a situation,) A looping situation is detected
by comparing a potentigl new confour point with pairs of points olready
deiermined to be on the contour. If the new point is within one tenth of

the input-stepsize of o straight line joining o pair of consecutive contour

polnts,themnthe programiis-lovping. To-correct the situation, the progrem
refurns to the lost good cantour point and computes the noise exposure at

a full circle of 24 points. The radius of the circle is 1,5 tlmes the currently
updated stepsize, The search is begun with the point in the same direction
as the previous confour point, (Figure 2.2,2-12), After all points on the circle
have been computed, they are examined to determine all places where the
contour crosses the circle of points, All such contour erossings arc then
examined in reverse order to determing if they are on a previously found
portion of the contour.  The first new contour point found Is chosen as the
next contour peint. If no new point is found, and if the radius of the circle
is less than the input stepsize, the search is repeated with o radius equal

to the input stepsize. If @ new point still cannot be found, the run is

aborted.
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e Arca - Astraight line upproximoﬁon is used between consecutive points

)
on the contour, Lot Ry ond R be the vectors defined by ony two consecuhve
pomts on the contour, the area A 1 of the triangular sector defined by RO

ond RI

=—%—|R xR

._._"-._.hl
VR

where x denotes the vector cross product.

The areos Ai for all such seectors can then be summed to obtain the total

ared within the contour,
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2.3 Module Descriptions

2,8.1 Maln Program NOISE 1

NOISE 1 is the executive routine for the NEF contour search program.
It initializes some variables, the plot routines, and the contour data tape,
reads control cards, controls transitions between contour points and between
contours, checks for complotion of the current contour, and prints the com=~
~ puted contour points, See Flgure 2,3, 1-1 for subroutine linkages.

a_,:‘-

23,2 Main Program GRID

GRID Is the executive routine for the computation of naise exposure at
discrete points. It performs initialization, reads control cards, and directs
control to the proper computation routines. See Figure 2,3,2-1 for sub~

routina {inkages.

2,3.3 Subroutine Dascriptions

o Function ACNOIS - Glven the aircroft type, slant range, and thrust,
ACNOIS will return the EPNL, computed by interpolation in the tables
of nolse curves,

® Subroutine ALTRRD -~ ALTRRD inputs the definitions for altitude restric-

tions, power cuthack, and the cutback override modes. It also checks

for errors In the cutback definitions and sets up internal arrays describing
the cutbacks,
e Subroutine APPTRD - This routine inputs and stores olternate aircraft

approach parameters,

e Function ATTENG - ATTENG computes the ground attenuation, the
angine shielding correction, and the velocity correction, and returns the
sum of these corrections, Required Tnputs are the distance to track, alti-
tude, aireraft type, thiust setting, and velocity, - ‘

e Subroutine BLOCK DATA - Block data sets up the common blocks which

contain the noise curves, tokeoff profiles , the aircraft dependent data

for the approach profiles, and the ground attenvation curves, Refer to

Section 2.4 for a datalled explanation of the data stored,
2-35



NQISE 1

[ mn

2-35

Figure 2.3,1=1, Subroutine Linkages far NEF Contour Pregrem



L8~C

- Figure 2,3.2-1,

Subroutine Linkoges for NEF GRID Program

ocK
DATA
Gup EXIT
fL4
ZERO READIN MATRIX POINTS
l T J J ] ERRRIT
3
SGNR APPIRD GRPRD NOISKD EXPOSD
rﬂ E [ ] nKoN
rL,;ﬂ GENFNT bt | MACHID [ L 1
MIXRD ACNOIS ATTENG
NEWMIX
g | mengin
oot (2 PROFAD bl i
A SETRES GENFNZ HBT MER
== — 7 | | T
Mie=¥ cara ty ALTIND ! | |
XUNE e Fieli ] CONTG CONTF POSMUT FROFDA
— ——l | )
VUNT  fo WINDID
HELG  for] TPACF St curvE HOSET
y .
ri
vitn 3 = . .
)l )
h N N
VADD
J|
] ”
VMAG
L
£
VRN .
I
voat
VsCL




Function CONTF - This is a special purpose computation function used in

the continuous noise olgorithms in subroutine HBT,

Function CONTG - This is anather special purpase function used In continuous

nolse computations,

Subroutine CURVE - CURVE camputes the closest distance from a point to a
curved track segment and the distance along the segment to the point of

closgst approach. A nonstandard return is taken if the segment cannot be the

closest segment of the track or if the turn Ts greater than 180°, Inputs cro

the point of compulction and an array of parameters deseribing the track
segment.

Function DELTA -~ This function computes and returns the pressure-altitude
correction factor,

Function DGTRD ~ The purpose of DGTRD is to convert an angle from degraes
to radians, ’

Subroutine ERRRIT ~ When o diognostic dump is requested from GRID, the dump

is first written on o temporary drum file in order to obtain a suitable printout,

ERRRIT copies that temporary file to the printer.

Function EXPOSD = This function is used by GRID to perform the same com-

putations as EXPOSE, Differences are the optional output of noise curve con-

tributions and the use of all flights at all times.

Function EXPOSE ~ This function subprogram is the executive routine which

cc;mputes ond returns the total noise exposure ot a given point, There are
three opHons, controlled by the variable NTST, which Is passed as an argumont,
If NTST = 1, the exposure is computed using all flights; if NTST = 3, the com-

putation is done using only the most significant flights from a previous call;

2-38



il NTST = 2, the computotion is identical to the cuse whea NTST =3,
except thot the closest segment of each track is also used frem the previous
cell. EXPOSE cun also print debug date when the program is unable o find

the next contour point.

Subroutine FIRST - -This is a speciel purpose subroutine, used only to find the
first point on a contour, This is required bocause when the search is made for
the first paint, there is no point available which is known te be on the cantour,
so that the standord search process cannat ba used, T this routine, the gradient
is used repeatedly to predict the point to the desired accuracy. A required
input is a first guess for a contour point, outputs are the first good point, the

noise exposure at thatpoint, ond the number of iterations required to firtl it,

Function GENFN 1 ~ This function performs a one dimensienal linear inter~

polation, Inputs are o table of the dependent variable, & corresponding table
of the independent variable in ascending order, the value fo be interpolated,

and the size of the tables.

Function GENFN 2 - GENFN 2 does a two dimensional linear interpolation,

Inputs are a matrix of dato points, twe tobles of independent variables, the

dimensians of the lables, and the point to be interpolated.

Subroutine GRADIE - Subroutine GRADIE computes the approximate gradient

at the given point on the contour. This Is done by computing the neise exposure
ot a point 5 feet in the +X direction ond agoin ot a point 5 feet in the +Y

direction and comparing these two values to that at the original point.

Subroutine GRPRD - GRPRD inputs the track group date.

Subrouline HBT - Given a point and a track number, HBT will find the point
on the track closest to the given point end return the distance dlong the track
and distance to the track, It will also determine the closest point on the
next to closest irack segment and determine if any carrections to the noise
exposure are required due fo the next to closest segment or due to ¢ curved

segment, These corrections (in dB) are olso returned.
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Subroutine HELG - Subroutine HELG is used to set up the parameter array

to describe the circular segments of o treck Tn o form zuitable for later com=

“putation. This routine is called only by TRAKRD (RWYRD).

Subroutine MACHRD - This subroutine inputs Match Indicatars that correlate

noise curves with opproach parameters,

Subroutine MATRIX - MATRIX is o secondary executive routine vsed by GRID,

It inputs o definition of a rectenguler atray of points, obtains the noise expasure
of every paint in the array, and prints out the noise ot the array points. Op-

tionally, it will also obtain and print diognostic information.

Subroutine MIXRD -~ The purpose of MIYRD is to input the fleet mix data, sum

equivelent flights, and store in a suitchle format, There are four entry points

thot perform the following functions:

{1} MIXRD ~ Input the fleet mix datu in the basic format that describes each
flight speciﬂcc'lly.

{2} PCNTRD - Input track use percentages as a fractian of total departures
ond a fraction of tofal arrivals, then continue to the nexf section,

{3) NEWMIX ~ Input total airport fleet mix to be distributed ascording to
the percent traclk usages previously input.

{4) MERGRD - Input noise curve merging information.

Subrouting NEWPNT ~ NEWPNT performs all caleulations invelved in the

search for the next contour point, including the loop chack procedura,

Subroutine NQISRD - This routine inputs nofse curves not previously stored

in Block Data.

Subroutine POINTS ~ POINTS performs the same function as subroutine MATRIX

oxcept that the points to be computed must be individually defined in the input.
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e Subroutine POSIT ~ The purpose of POSIT is to position the contour data tape

before the last end-of-file, in order to receive more dato,

e Function POSMUT ~ When thrust changes are encountered in a profile, they

ore smaothad over the first 1600 feet of the new profile ségment. POSMUT

computes the smoothed thrust end returns the value. Inputs are the old power,
the new power, fhe new segment start point, the new segment end point, and

point at which the power is dasired.

e Subroutinc PPGRM - This routine controls the plot eutput data, It

is called every time 6 new contour point is found, se thot the point can ke
saved, When the contour has closed, an indicator s set and the contour will
then be scaled and plotied, Provision is made for either 12" or 30" drum

plotters. This routine also writes the contour date tape,

o Subroutine PREPR ~'The purpose of PREPR is fo determine if profile modifications
due to wind or power cuthock are required and, if so, to perform the necessary
caleulations. Inputs are the profile number, the distance along the track, the
aircroft type, the track number, and the closest track segment, Oultputs are
the aireraft height, velocity, end thrust. If no modificctions are required, the

computations are performad in PROFDA,

e Subroutine FROFDA ~ Given the distance along a flight track and the prafile

number, this rautine will return the height, thrust setting, ond velocity. These

are all computed by linear interpolation in the profile tables,

® Subroutine PROFRD ~ Subroutine PROFRD is used to input and stere approach

profilgs and any lakeoff prefiles not stored in Block Data,

o Subroutine PROSET - The purpose of this routine is to retrieve aircraft dependent

variables from the apprapriate tables and store them, where required, In the
approach profiles, This permits the use of the standerd intérpolation routines

in subroutine PROFDA. Thz updatad profile is always stored in profile 100,
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Subroutine READIN - READIN is the input executive routine,  Hsonly

purpose is to read data cade cards and transmit confrol o the proper input

" routine,

Subroutine PITCON ~ This routine copies the nofse curva contribution data

from the temporary file to the printer in tha same manner that ERRRIT copies
the diagnastic dump,

Subroutine RWYRD ~ RWYRD inputs the runway emd frack definitions and

the airport altitude and temperature,  When the track definitions are stered,

they are carefully checked for valid dafinilion. The alternata entry point

TRAKRD permits redefining the tracks without changing the runweays,

Subroutine SETRES - Whan new cutback definitions or profiles are read in,

it is necossary to calculate the start point, end point, and end heighl for

each cutback ~ profile combination, These calculations are done in SETRES,

Function SGNR ~  This function returns the value 1 {in fldating point) if the
argument is greater thon or equal to zero or =1 if the argument is less thaon
zeto,

Subroutine SIFT - SIFT is used to datermine the significant flights used far
the initial contour point search. Statistical methods ere used fo estimate a
minimum noise level for signiflicance and provisien is made for updating the
estimate based on results of the contour seerch, An arrey of significant flight

numbers is returned,

Subroutine SORT 2 - Given a table of integers, o corresponding table of real

numbars, and the size of the fable, SORT 2 will sort the hwo tables in « like

menner, o that the integer table is in descending order.
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Subroutine STRAIT = STRAIT determines the point of closest approach of a
straight track segment. An alternate return is taken if the segment cannot

be the closest sagment of the track.

Subroutine TOLRD - Ogccasionally, it is necessary to alter the standard
tolerances used in contour loop prevention and significant flight determination.

The new tolerances are input and stored by TOLRD,

Subroutine TPROF - The purpase of TPROF is to correct takeoff profiles for
the effects of airport altitude and temperature, Inputs are the old altitude,
the new altitude, the old temperature, the new temperature, and the profile

number. The profile must be in standard form to obtain full benefit of the

corrections.

NOTE: The next seven routines are general-purpose vector
handling routines. Subroutines have two or three
arguments with the vector result returned in the
first argument. Functions have one or two arguments
with the scalar result returned as the functional value,

° Subroutine VADD adds two vectors.

* Function VDOT forms the dot product of two vectors,

» Function VMAG returns the magnitude of the vector,

N " Subroutine VSCL multiplies a vector by a scalar (the second

argument is the scalar),

. Subroutine VSUB subtracts the third vector argument from the

second.
‘e Subroutine VTRN transfers one vector to another,
. Subroutine VUNT returns a unit vecter in the direction of the

vector second argument,

Subroutine WINDRD ~ WINDRD inputs wind definitions.

Subroutine XLINE performs the same function as HELG, but for stralght track

segments,

Subroutine ZERQ is used to initialize arrays to zero.,
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Systom Subsroulines

e Plaiting Sulbvoutines - The standurd Calcomp safiwore s used for most functions

(PLOT, SYMBOL, NUMDIR, cle.), In cddition, «special Colcomp routing,
FLIME, is usod, This routing performs the same function as LINE but will, in
addition, creaie o smoathed curve (using a spline technique} through the data

points,

» Math Subroutines - Only standard FORTRAN math routines are used, such as

SIN, COS, ATAN2, ALOG10, cic,

8 Miscollonsous Subrautines - SKFIL skips files on magnaiic tape
f 2] Ppe,

SKREC skips racords on megnetic tope, and
FIL4 defines FORTRAN logical units 3 and 4 us fcanporary drum files.

2-44




;J.'
B
y
i
ns
o
4
4

2.4 Stored Data Files {(Block Data)

While the NEF program can be run exclusively with user-supplied dota, there
Is a large amount of gircraft nolse and performance data alr;aady stored in the pregram,
These data correspond to aircraft as they operated in 1972, Data for retrofit is not stored
in the program and must be input in the form of punched cards at the time of program
execution. Data input in this monner will, in gen'erdl, replace data presently stored in

the program.

Toble 2,4~1 is o short guide to the various sections, tables and figures that

pertain to noise and performance deta,

Table 2,41

Gulde to Informatien for Afrcreft Noise and Parformance Data

Item Section Table
Noise Data
Dafinition 2,4.1 2.4.1-1
Retrofit 2.4.4 2.4.4-1 (SAM}
2.4.4~3 (Rafon)
Modification . 4,11 (Code Card)

4,1
4.3 (Format)
6.0

Program Listing (P.6=-4 to 6-4)

Talceoff Parformance Data

Dafinltion 2.2.1 2,2.1-3, 4
2.4,2 2.4.2-1, 2
Retrofit 2.4.4 2.4.,4~4, 5 (Refan)
Medification 4.1 4.1-1 (Code Card)
4.3 (Format)
Program Listing 6.0 {P. 6~6 to 6-15)

Approach Performance Data

Definition 2.2.1
2.4.3 2.4.3-1, 2, 3
Modification 4.1 4.1-1  (Code Card)
4.3 (Format)
Program Listing 4.0 (P, 6=15 to 6-16)
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2.4 Stored Noise Data

The NEF program is capable of storing up to 16 sets of noise curve definitions
in memory tables. Each set consists of up to six noise curve definitions corresponding to
up fo six different thrust values, Each of the up o six curves is approximated by defin-
ing the noise levels at eight slant ranges of 200, 400, 400, 1000, 2000, 4000, 6000
and 10,000 feet. Since there is a possibility of 16 of fhese sets, each set is assigned
a distinct number from 1to 16, Table 2.4,1~1 relates these numeric assignments to
the correspanding aircraft types for both the 1972 and future time periods, Also
included ate the numeric assignments for takeoff and approach performance definitions

which are described in Sections 2,4.2 and 2.4. 3,

Some of the noise data used for analyses in future time periods differ from
the data for the 1972 time period. Since the 1972 data are compiled in the program,
the definTtions for noise data applied in the analyses for future time periods will
replace some of the 1972 data, The replacemsant sracess, described in Section 4, is
o feature in the program which allows internal data to be modified or replaced with
data read in ot execution time. The neise curve numbers in Table 2.4.1=1 which are
followed by "=R" indicate which of the 1972 data were replaced for future time period

analyses and indicate the types of aircraft to which they correspond,

2.4.2 Takeoff Profiles

All takeoff profiles confained in the NEF program correspond to the standard
ATA tokeoff procedure. Briefly this procedure, shown schematically in Figure 2,4,2-1
consists of: tokeoff at full power and Vo + 10 knots; at a height of 1500 feet reduce
power to a level no less than climb power; at a helght of 3000 feet, pitch over, accel=-
erate and clean up falps; finally when a speed of 250 knots is reached, resume climb.
The rate of acceleration is not stated specifically in the procedure, so a rate of

1 kt/sec is assumed.
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Aircraft Noise Curve/Takeoff Profile/Approach Parameter Designations

Table 2.4.1-1

Approach .
Nolis Curve Parameter Tokeofl Profile Number***
Sar" Sar*" Stuge Length {1000 Noutical Miles)

Alrcrolt Type/Desctiption 1972 | Future 1972 | Futere | 0=0.5 | 0.5=] | 1=1.5 | 1,5=2,5 [2.5-3,5 {2.5«4.5 | 4.5+
70 1 NA ! NA 2 22 2 24 25 25 -
708 2 2 5 5 7 ] 39 40 42 [+ L -
7071207320 ] NA 5 NA 21 2 23 24 25 % -
707-1208 2 2 ] 5 kL <) 40 41 42 42 -
707-2200/C H 2 5 5 2 28 29 an u 3 '
727100 10 10 3 7 17 18 19 20 - - -
727.200 10 | [ [ ? 1] 20 20 20 - - -
737-100/200 12 12 ] B8 43 <4 45 A5 - - -
747100 13 13 g 9 1 2 3 4 5 5 H
DC=0-20 4 NA 1 NA 21 22 2 24 25 2 -
DC=0-55 & é 2 2 Hi 28 F1d a M % k]
DCaDat1/53 & & 2 2 30 3z 3 a5 ¥ ¥ 3%
DCs10=10 7 7 4 4 12 13 4 15 16 16 -
DCuf=15 5 H 10 3 L] 47 47 - - - -
DCefad2 5 5 10 3 48 49 49 - - - -
BACS1T1 1 1 10 1o 48 4% 492 - - - -
L=101t 8 B 4 4 2 13 4 15 16 |1 -
veeio 9 NA 5 NA 7 28 29 14} 3 32 kH
Cv, 000 9 A 5 NA 22 23 24 25 25 - -
Cv, 90 2 NA 5 NA 28 a0 k]| a 34 M -
Caravalls 3 NA 10 NA 40 49 49 - - - -
707 (Naw) NA J-R NA 5 7 28 29 31 3 k' 35
55T NA 3-R B 5 27 28 29 N u 3% k)
4 Eng.,M.R,, 74758 NA, 13 NA 9 é 7 8 9 H - -
Long Ronge 747/747D NA 13 A 9 [ 7 8 ? 10 1 1"
747 stratch NA 13 NA 9 79 79 80 a1 82 B3 k]
727 (QN) NA ?-R NA 7 7 10 184 20 - - -
727 Ady, NA 9-R NA 7 63 63 &4 -1 - . -
2Emg., 5.R,, W.0, 15 15 1 " 54 55 55 55 55 - -
2 Eng., M.R,, W.0. 15 15 1 " 54 55 55 55 55 - -
I Eng.s M.R., WD, NA 7 MNA 4 12 13 !} 15 16 - -
JEng., M.R., W,B., Stratch NA 7 WA 4 54 56 56 50 58 1B -
3 Eng., L.R.,W.D.,PC~10-30 NA 7 NA 4 56 54 57 58 59 1] &0
3 Eng., LR, W.B. NA 7 MNA 4 5 55 57 58 59 40 &0
JEng., L.R,,W,D0., Shetch NA 7 NA 4 5 57 58 59 B4 [ ]
2Eng., M.R,, Normow NA [ tRA18" [ NA * * . . . . . .
2 Enp., 5.R,, Nanow NA 4-R 12 12 61 62 - - - - -
sToL NA 4=R i2 12 &t 42 - - - - -
737 (SAM) Ratrofit NA =R MA 8 43 44 45 43 - - -
DC~ (SAM) Ratroltt NA 14 NA 3 48 49 49 - " - -
727 (SAM) Ratrolit NA ?-R NA 7 17 ] 9 20 - - -
737-(REN) Retrofitt NA HaR* NA 8 43-R 44=R | 45-R a5-R - - -
DC«? (RFN) Rutrofit MA 16-R* MNA 3 48-R 49-R | 49-R - - - -
727 {(RFN} Retroflt NA 9-R" NA ? 17-R 18- | 19-R 20-R - - -
707 (SAM) Ruteoflt NA R MNA ] 27 28 29 N k! 36 3
DCel (SAM) Ratrofi? NA 3k NA 5 an 2 n i1 % K] 3%

“Numbars followed by R Indicata roplacement curve definlHons for tha future, Tha VC-10 nolse Is comidered aquivalent to 207-120/320,
The 2 Eng., M.R., Narrow alrcraft are eontidered aquivalent to DCA737 (SAM) alreroft,
Tha RFN rtrafit replacemant definition curvas diffar from the SAM retrofi} replacoment dafinitions,

*Ses Sactlon 2,43,
".Sn Saction 2,2.1 and 2.4.2,

Numban followed by R aro replacement proflle defTnition.
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Climb Oyt

Accalarare —— 280 ki

000 feat Clagneup Flopt

Flgure 2.4.2-1. Typical Takeoff Profile

The NEF program:is capeble of stering up to 149 profile definitions. Each
profiie definition cﬁnnisra of altitudes, velocities and thrust lavels at various distances
fram brake raleass or landing threshold, Each proftle definition 1s assigned o number
from 1to 99 or 101 to 150. Profiie dofinitlon number 100 is reserved for use by the
program. Profiles numberad 1 to 95 are takeoff profilas while landing profiles are
numbered 95 to 99 or 101 to 150, In addition, profiles numbered 1 threugh 85 must
bo in 'standard form" as described In Soction 2.2.1 and Figure 2.2. 14,

A total of 68 takeoff profile definitions are storad in the pregram. These
deflnitlons represent the most common types of commercial jot aircraft for a range of
eperating weights. A list of the profile definition numbers and their cerrospending -
aircraft types, engine types and takeoff welghts is found in Table 2.4,2-1, Figure
2,4.2-2 corrclates the takeoff welghts of varlous aircraP with stage length (trip length),
Thus, the profile numbers can bo related to stage length. Table 2,4, 1-1 gives the
matrix of profile numbers corrospending to the alrcraft types Iistad for a common

grouping of stage langths.
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Toble 2,4,2-)
Takeoff Profile Listing

Profile Takeoff Flap Takeoff Weight
Number Aircraft Model Engine Setting in pounds
1 747-100 JTID-3A 10 555,000
2 580,000
3 620,000
4 680,000
5 712,000
6 747-200 JTSD=7 (W) 10 550,000
7 575,000
8 600,000
9 640,000
10 700,000
N 775,000
12 DC-10-10 CFé-50 15 360,000
13 375,000
14 400,000
15 1 420,000
16 8 430,000
17 727-200 J78D09 15 140,000
18 155,000
19 165,000
20 . 173,000
21 DC-8-33 JT4A=9/10 25 215,000
22 228,000
23 243,000
24 247,000
25 303,000
26 o 315,000
27 DC-8-61/707~3200/C | JT3D=-3B 15 215,000
28 .~ 225,000
29 240,000
30 250,000
31 240,000
32 270,000
33 280,000
34 250,000
35 305,000
36 : : 325,000
37 7208 JT3D=1 30 170,000
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Table 2.4.2-1 (Continued)

Takeoff Flap

Tokeoff Weight

Number Aircraft Model Engine Setting: in pounds
a8 707-1208 JT3D-3 30 195, 000
39 : 210,000
40 220, 000
41 240,000
42 255,000
43 737-200 JT8D-9 5 103, 000
44 108, 000
45 114,500
46 DC-9-15 J78D-7 20 83,000
47 | r o 90,000
48 DC~9-32 J18D~7 15 100,000
49 | 5 108,000
54 2 Eng W.B. - . 290,000
55 | | 300, 000
56 DC-10-30 - CP6-50A 15 420,000
57 ‘ 450,000
58 480, 000
59 10 520,000
60 _ 2 550,000
61 F-28-2000 Shey MK 555 o 50,000
42 | . " 65,000
63 727-200Adv. | JT8D-15 15 165,000
64 175,000
65 190,500
79 747 Stretch JT9D-XX 10 655,000
80 680, 000
81 720,000
82 775,000
83 850,000
84 DC~10 Stretch | CRé~50C * 570, 000
85 | [ 610,000

“Modified DC~10 data.
. .
" Modified DC=9 data.
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Tokeoff Gross Weight ~ 1006 Pounds
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2,4.3 Approach Data Files

In order to allow the user to construct approach profiles that correspond to
the air traffic contiol restrictions at the particular aimport of interest, o selection of
approach performance parameters are stored in the program. These facllitate simula-
tion of o lerge number of different approdach procedures, including the standard ATA
procedure. The ATA procedure calls simply for approach 1,3 ¥, + 10 kts and transl-
tion to landing flaps no higher than 1000 feet above the runway. A typlcal epproach
procedure is shown in Figure 2.4,3-1, The assortmen! of parameters available Tn the
program data bank for use in constructing these profiles is listed in Table 2,4,3-1,
When a proper indicator (a negative number whose absolute value corresponds to a
number in the 'Indicator” celumn in Table 2.4.3-1) is placed in the profile definition,
the program automatically assigns the parameter corresponding to the particular
aircraft type, Thus u'single profile definition may be used i:'or a large number of differ-
ent types of aircraft. Use of these parameters, however, precludes consideration of a
range of landing weights for each type of alrcraft. The mix of aireraft of a given type
must ba approximated by an aquivalent number of aircraft ot one typical welght. The
aircraft models for which approach parameters are stored, their associated weights and

assumed flap settings are [isted in Table 2,4.3-2,

Hand-OFf

500 feat/n.mi,
Gear Dawn Maneuver Flop
LAV, +10
1600 foet —. Approuch Flop
3®  Londing Flop

Approach Frofile

Figure 2,4.3«1. Typical Approach Profile
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Table 2.4.3-1
Approach Parametor Descriptions

: Indlicater - Stored Quantity
' ; 1 Stop distance (~ feet) .
2 Landing speed (~ knots)
‘ 3 Theust requllre,d for 3 glide slope, londing flop
4 Thrust required for 6 glide slope, landing flap
l 5 Thrust required for level flight, approach flop
J é Thrust required for 3 glide slope, approach flap
f 7 ‘Thrust required for loval flight, mancuver flap
8 Theust required for 500 ft/n.mi. sink,
: o maneuvar flep
’ 9 Idlo thrust
10 ~ Thrust for reversal
I n " Landing weight {~ pounds)
12 Alreraft label (6 charcé:tgrs)
‘13 : Alrcraft label (8 choracters)
14 Numbar of engines
NOTES:

1. Stop distance Is a nogative quantity,
2. Theusts are uncorracted net thrusts ~ |bs/ong.
Program corrects for pressure altitude before the noise calculation.
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Table 2.4,3-2

Stored Approach Data Sets

Sot Number Flaps* Landing Weight

1, DC-8-33 30~35-50 . 180,000 pounds
2, DC-B-4! 25-35-50 197,500 pounds
3, DC~9-32 15-20-50 75,000 pounds
4. DC~10-10 5=18-35 300,000 paunds
5. 707-3208/C 14-30-40 190,000 pounds
6. 727-200 5-25-40 138,200 pounds
7. 727-200 5-15-30 138,200 peunds
B, 737-200 §5~25-40 '88, 000 pounds
9, 747-100/-2008 10-25-30 . 500,000 pounds
10, DC-%9=15 15w20-50 50,000 pounds
. 11.. 2Eng.,W.D. (DC~10data) 5=18-35 225,000 pounds
12. F=28 2000 (DC-9 data) 15-20-50 55,000 pounds

" ' .
Maneuver, approach and londing.
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2.4,4 Data for Ratrofit
. R e

The following tables conlain aircroft neise and performance data that con be

used for evaluation of either JTBD/JTID nacelle retrofit or JTBD refan.*

Table 2,4.4~1, which conteins nolse information for nacelle retrafit, aiso shows
levels for the 747-200 with "B" nocelles and the F=28-2000, The 747 data stored in
the program correspend fo the 747-100 "A" nacelles, an eorlier, noisier version than
the 747-200 (B) which was certified to Appendix C levels of FAR 36 for production
after December 1971, The F~28 noise levels have been constructed to agree with

published FAR 36 certification levels.

The noise curve merging suggestions contained in Table 2,4,4-2 ore valid only
I ' .
for the noise curve usage shown in the previous table. The evaluation of retrofit
for a fleet in which a fraction of the aireraft are already quicizd is an ideal situation

for the use of noise curve merging.

The refon data shown in Tables 2,4,4-3 to 2,4.4-5 correspond to minimum

treatment configurations of JTBD refan engine instelfations.

* Most of these data are presented in o format suitable for direct input into the
NEF program .
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Moisa Dala Including Dutu for Nocelle Reirolii

Tahle

2.4,4-1

Noisa Levels ~ FPINd8

- '
F/8 | 200 I’doo'! 400 | 1000 § 2000° | 4000' | 6000° | 10000°
! ;
7A7-200 (8 35500.0117,5 [ 123.2 1 120,2 {106,7 ) 100.9 | 95,2 | 9 5
JT‘.’D--'/W( ) 31300+ [ 11516 .':1*.-.5 20900 | 10503 [ P990g |030n h 33':3
B fast 23700,(134,6 1330,11107,2 |102,0 | 6,4 i89.7 | 85,6 | 79 4
ocing test data 165004 | 112,0 1107:1 5 103,5 [ 99,01 91,5 | 82,9 | 7ni2 | 929
30250.(308,2 1 103.5 ; 100,8 | 95,2 | 87,5 [ 79,6 | 74,7 | o7'0
8a50, 1107,0 m:’:xi 26,8 | 93,6 €6.1177,9 | 72,5 | sul0
i
F=28.2000 Eﬂolh 11240 30%:2) 106,% | ap3.4( 9%p | 91,9 | oo z
9 ; ¢ . XK 0 S0
Cor BEE S7c0a | 11145 1 3070; 1050 97,41 89.2 | B2, 4 | ¥7.9 | 7
Spey 555-15 4200, [ 109,9 | 100,91 96,1 89,2] 00,5 | 70,6 C-4‘9 5%'6
Constructed o agree| Oy | ! ) !
w/cert. results by
(O [

N 11393p, (117, {213,6 ! 314,2 {107 4 [102,2 |96.2 | @ 8
707-3200/C 11030 (11,3 [310. ]:o?.z 103.4 150, |o1.4 af'ﬁ .
Quiet Nacelle gégg' ;gf'f %gsi" I 39'9 J5eq 180,7 1h1.2 | 76, ”:B
Bosing test data S ' ' j 14190, B 5.6 Vo4 | 62,4
727-200 12800+ 1210 1:6,7| 24,2 ] 120,8 ) 106
JT8D-0 11900 $18,2 | 134:2! 119.6 1Daf5 inq:g 18%:3 32;; Zf';‘

: 10000, 114,5 | 210,8, 108,4 | 105,35 | 100,5| 95.2] 92.0 | 63’6
Quiet Nacelle 6200, 1109,3 | 305,6+ 103,0 | 999 ( 95,3 90.0! 66'0 | 82's
Bocing testdata [ 57004 | 104.7 130115, 98,3 | 94,41 89,11 53.3] 80,2 | 75,9

‘ . 00y | 102,94 ‘975515 94:3 | %0,3| B84,¥ 78,91 75,3 | 7040

: i
737-200 13480, [118,7 11447 !112 i |1p8,5 J103 :
178D-0 12550, 11710 (13310 {130.5 106.9 (10108 | 955 | 9319 | 558
Quiet Nacelle 62?3' ;:Jl.g'é :tgif;g I:lg;.} gg'f 3#'7 doca | g0it | laed

R 2l S0 +0 ] ' & [8p.3 7

Bosing test data 5370, 1112,7 1106,5 ;102,0 | 95,2 | 08,7 |79.0 7:’,% 23:?
1130, 110848 (102:3 ¢ 97,9 | 91,7 | 83,3 |75,7 { 70,9 | e3.0

DC-9-30 120004 (118,9 [115,5 1112,7 [108,6 [1p2.2 {95.4 | 91,4 |06

ITED-7 30000, 114,8 1212.3 {108,3 14,0, | 9706 |a0.7 |vers lag.o

) X 1 [106.9 c104,0 79917 | 92,9 (a5, ;

Ouiet Nacelle 6000, [10¢.8 [104:5 [100.0 | 9870 810s |75.8 32:? Zjlg
from Baeing data 3?00. 105,5 {1po:d | 56+9 | 91,0 | 84,3 [76.5 | 2(,4 |s4,b
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Table 2.4.4-2
Suggested Noise Curve Merging for Retrofit”

09 L MEMGE DATA FOR 727 RETRUFIT

10 9 727 ~» 727 OGN
104 2 MERGE DATA FOR 737/DC% RETROFIT

12 31 737 =» 737 aN
5 16 DCY -+> DCY BN

104 2 MERGE DATA FOR JT3D RETROFIT
& 3 DC=t=b61 ~» 70G7-3208 ON
2 3 76773208=> 707-32u8 GON

.o
Seec Table 2.4, 1-] for retrofit nolse curve assignments.
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Table 2,4,4-3

JTED Refon Noise Levels

Noise Levels~ EPMAR

F, /6 | 2007 | 400" | 600* | 1C30'| 20007 | 4N00° | 6000° | 10500

126004[107.0 [ 10417 [26R,5 | 99,6 | 90544 0.4 | B8, ¥ | u2.6

727-200 otol, [Lus,d [1p1ed [ 99,3 | 95,90 21,4 | 85.4 | By,6 | ¥7,0

TED-109 G0, [LoX.2 | 99:5 {1 96,0 | 93,2 [ 68,0 | AR | 7RG | 73,9

Jrep-109 6310, [101,1 [ 96:5 | 93,3 | 89,2 | a3 | 77,1 | 72,9 | 67,7

Configuraiion 2 S3ub, | 97,7 | 9247 | B9y6 | Bu.5{ v%eb | 7242 | ¥, b ] 62,1

Bocing Estimates ty ’

ty

13280, [107,4 |1p1,3 [97,3 (92,3 [@&6,2 | he.5 | 76,0 [89,2

737-200 G300, 107,14 [L0140 [%6,0 {91.8 [B4.3 | 77.6 | 72,9 |66,2

JTEP109 5450, |106,7 |100.0 |¥5,3 18%7 | G155 73,0 | 68,0 | 61,3

1G1b ‘ 3720, 11057 | ¥Be7 93,8 [87.6 [78.9 | 6%.8 | 63,7 | V6,2

Configuration 2 0y '
Boeing Estimates U

DC=9- 13530, §109,0 1063 |103,4 [9B.% | 91,0 [ 82,4 | 7771 | 10,5

J'IC'HD ?37 5025, |107:4 | 104:0 |100,7 |95.3 |8é.8 | 77.1 | 7210 | 68,2

- Ash, . [104,0 [100+0 | 96,2 {90/6 |BL.8 | 71.9 | 86,7 | 60,6

Minimum Treatment] 2789, |103,3 | 94,9 | 95,0 {85.0 [79.0 | 70.0 | 65,0 | 5€,%
Douglus Estimates 04
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Table 2.4.4-4

Takeoff Performeiica for the 727 lefan ™

( 0174 4:_'2_/--2(.1(5;\)1&!3—1“9,F'[_.‘.,—'? S:5/L05% DEG (REFAM) TOGH=14350u7
0. 202y, ATTH, 3AMG, 2EZ6R, EbIRY, 65125, 0, 0 2920,
0. o, - 25m 18y, 3028, B4dG, 8663, o. V3676 12095,
A 63,5 1638 166,56 166,85  zbu, 250, 11360 1L4qp,
12595, 12V95, ARYYE, 114ud. 1l4up. 10825, D, 145504. 10446 6435,
0182 727 ~znw:JThUr1u9arl P Br§/LeR% DER (HEFAND TOGH=156500
U 4975 B2s0, 17220, 3033p. Shelg,  6RA3D, O 0, 32y,
e 0, 285, 1500, 320U, 5200, 6245, O, vi616  1291h,
32, i70 170, 173, 173, 250, 240, 3. (1344 11400,
12945, 2% 5| 1291, 11409, i140p. 1DU3B, D0, 158500, (p4sp 7130;
01v4 T2P w200 JVED-LU? FLAP 5,5/L:59 D56 (REFAN) TOGHE168500
i 573p, 9105,  19360. 34635, &UbS5, 70445, 0, 6, 3510,
0, o, 2610, 1500, 3000,  4ba5, 5935, 0, (1268 f2uen,
32 174,65 1745 177, 277 250, 250, S 3022 11400,
iz86p, 1284a, 12840, 11440, ai4ug. 10825, 0, 168500, ,045p  75U35,
g20l V272000 JTERCI0Y FLAP B 47005% DEG (REFAN) TOGHELTH0O0
a, 6293, Yobb, 21025, 37090, 6R775, 72775, 0, 0y 370t
04 v, 175, 15co, 300U, 4780, 5640, D v1108 2620,
324 7, 174, 17%.7 17947 250, 250, 3. V0739 11406,
12870, 212823, i1Rd2n, L1400, 11400 10825, O 476000, 0431 7930,
n631 72720040V JTONLLS, FLAR 557159 DEG TOGHEL64200
[i 8340, 020, 17135, 392i0.  5005p, 680504 O [ 3520,
e o, 200, 1500, 3000, 5ibb, 6660, O, 11426 13400,
32, 174,58 3745 177, 177 250 250, 3 11147 12145,
13000, 138gp, 343000, 12145, 12145, 11645, O, 168500, 0450 V585,
0644 727 -200ANV) JTEBU=145,FLAP 5/5/L.5% DEC TOGW=178500
0y 6049, Y370, 19665, 134200, 59950, 69%50s [ 0y 5705,
0, v, 475, 1500, 3000, 4775, 4170, O, 1287 13730,
s, 179, 179, 188.5 180.5 2504 250, 3 11032 12145,
15750. 33753, 43730, 12145, 12445, 11845, Oy 176500, (0451 B045,
0851 P27.200A0V,JTED-115,FLAP 5,5/L.,59 DEG TOGH'194000
0, Yiis, A0&4n, 23175, 40300, 64450, 74450, O 0. 384
04 0 125, 1508,  3Lon, 4453, 8025, O, 11097 1355%.
33, 1ds, 186,  186,3 186,35 250,' 250, 3. 10076 12185,
13655, 13655, 13655, 12145, 12145, 1%845, Q. 394000+ 10455 B755,

*Proﬁles are in 'Standard form" (See Table 2.2, 1=4).
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Table 2,4,4-5

Takeoll Parformance for 737/DC=9 Refan Configurations®

g431 375200, JTED-109,FLAP 1,5/L25% DES  {REFAN) TOCK=105500

i, A925, 7720, 1i7201 6249, 2L4%p, 60770, O, 0, 035,
0. a, 309, 150e,  3bop, 3545, 6015, o. 11754 13210,
324 149, 169, 169, 149, 250, 250, 01302 11480,
13230, 12250 32R10y 11900, 134000 10828, 0O, 1oa500. 10745 Tuog,
044% PE7-20UJTED-105,FLAP 116710 5% 26 [REFAN) ToGW=LLUSU0

O, bu7s, 80535, 15750, 28165, 37665, &3700. O 0 3205,
0. f 2754 1500, 3000. 3590, 6090, O 11592 13150,
LN 173, 173, 173, 173, 250, 250, 2 11208 11400,
13150, 13150, 13150+ 11409, 11d0¢gr 10825, U, 110500, (G746  Ba4n,
(483 737200y JTAD-1UNIFLAP 108/L05Y DES  (REFAM) TOGNF117000

0, L7315, 9295, 17Y00, 31650, 41550, 70750, O 0. 3425,
o 0, 230, ib00, 3000, 343D, 6030, o 11453 43100,
K 748, 170, 178, 176, 250, 250, 24 |1099 11400,
13100, 13igpo. 23100, 21480, 1u40py 10825, D, 117000, 20796 8730,
0461 uc 9P1JJJTUD'JU9;ELAP 2057099 0EG (REFANS TogHs 85500

0 U 8, 5445, 14710, 20685, EBbiZs, L93%0. 0, Oy 1Boo,
¢ 200, 1500, dpob, %50, 7850, Q. 12075 33500,
324 150. 4304 150, 150, 250, 250, e W1677 13400,
13500, 4i35gp, A3500, 12400, 41140n. 10UZ5, O, 65500, 11051 89%0,
pa71 DE-0riby JTRDRLODFLAP 20,8/L,59 DEG (REFAN) TOGWs 92500

[ qa4d8, 6500, 13340, 22375, 53875, 6423580, O 04 21404
0, 0. 20y 1500,. 3000, 694D, 7620, O 14910 123500,
32! 153, 155, 155, 155, 250 250, 2 11680 41400,
13500, 13505, 43500, 11400, 211400 10885, O, 925p0, 4074 9010,y
a1 DE=9r32, JTBO=109, FLAP 15,5/L359 pEG  AREFAN) FITCH LTp TOGWs102500
[tH “105. 6150. 16“10; zﬂ??.o. 6‘4?0. 79390. (L Q¢ 2545,
o 0, 280, 1500. xaan0,. Radg, 7840, 0, 11679 13500,
az, 145,5 145,  145,5 145,5  2BQ. 250 24 11218 11400,
13500, 13-’0.0| 11735. 11400, 131400, AUER5, 0. 102500, |0931 9545’
0494 PC=9a32,JTBDC10%,FLAP 15,5/L,59 DEG  (REFAN) PITCH LTD TOGH=130500

G 3025, 6650, 17400, 30675, 69235, 85300, 0. D¢ 2954,
0y 0. 229, 1508,  3gou, 4600, 6400, O 1558 13500,
35, 150,5 1505 130,5 15045 250 250, 24 13130 11400
13500, 33%pp, 10885, 11400, 11400 - 10825, O, 110500, (067 9575,

“Profiles are Tn 'standord form" (See Table 2,2, 1-4),
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TR e T

3.0 PROGRAM VERIFICATION

A series of 14 tests wos davised to verify the correctness of all mathematical
computations and algorithms in the NEF Program, For each test, the values of the
quantities in question were computed by hand and compared to the values computed by

the program.

For the purposes of this test series, a hypothetical airport was devised, o
ground track map of which is shown in Figure 3-1. Test cases 1 to 11 use only a por-
tlon of the airport traffic ot o-time, while test cases 12 to 14 consider the entire airport.

Each test case is described briefly below.
3.1 TEST CASE NUMBER 1
Test Casa number | consists of three parts.

Part 1

The first part of Test Case 1 tests the input and output of basic data, These

data consist of the parameters defining the foliowing:

- Runways and Ground Tracks
~ Noise Curves
Altitude Profiles

Approach Parameters

Landing Roll

Variety of Thrust Values
Landing Velocities
Aircraft Weight

Number of Engines

- Airport Altitude and Mean Temperature
- Power Cutback and Altitude Restriction Designations

- Track Grouping Information
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MNEF Test Ground Tracks

Figure 3-1,
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=~ Wind Direction and Velocity
~ Aircroft Operations Assignments (Mix)

This part of Test Cese 1 verifies that the chove input dala and their ossociated
indicator codes are properly interpreted ond that the card formats ore as

expected,
Part 2

The second port of Test Cose 1 verifies that the input data are properly stored
in their ossigned memory locations. Also, all necessary conditioning calou-
lations (such os ground track geometry and cuthack and altitude restriction

preparation) are verified,

Part

The third port of Test Case 1 verifies the basics involved in computing the
NEF velue ot o specific point under a variety of conditions, Runway 1 and
Track 1 are used for these onalyses, The basic computations verified ore os

follows (with reference to an arbitrary point)h:

- The distance to the track

= The distance along the track to the point of closest approach
- The ircraft altitude ot the point of closest approach

- The oircraft thrust setting af the point of closest opproach

= The aircraft ground velocity at the point of closest opproach
- The ground ottenuation ot the point of closest approach

- The shielding correction ot the point of closest opproach

- The velocity correction ot the point of closest approach

- The computation of EPNL for each flight



~ The computotion of NEF for each flight, modified by the weighted

number of operetions
The computotion of the composite NEF value

The above computations were verified ot several points, The following

tabie describes the ambient conditions for which the calculetions were

verified.
Table 3,1-1
The Conditions Under Which Test Case 1 Was Performed
Airport Mean
P 1 Ambient Wind Wind
Condition . Altitude Temperature Velocity Direction

1 5000" 15°C 0 -
2 ~1000° 0°C 0 -
3 o 15°C 40 kts 90°
4 0" 15°C 40 kts 180°

lThe airport altitude is the altitude above mean sea level,

2This indicates the direction from which the wind is blowing, measured clockwise
from the positive y=axis in the Cortesian coordinate system

Condition | represents o test where the alrcraft performonces relotive to
mean sea level must be modified because of the difference in air density at

ground level ot the airport,

Condition 2 represents a test where the aircroft performances must be modi-
fied because of @ non-sea level sirport altitude and @ nen-standard day

mean ombient temperature,



3.2

3.3

3.4

Condition 3 represents a tast where the performances of the aireroft are not
altered, since the wind is at a right angle fo the track (in this case), ond

stondard day conditiens, 0 allitude and 15° Centigrade, exist atherwise,

Condition 4 reprosents o test where the performonces oré niodified due to o

40 knot heodwind for departures {a tailvind for arrivals).

TEST CASE NUMBER 2

Test Case numher 2 demonstrates the function of the progrom to foree the
{ast scgment of o track to be a long straight one. In this case, the Jost
segment of Track 2 was input as a curved segment ond was rnodified to be a

long straight one by the progrom,

TEST CASE NUMBER 3

|est Cose number 3 illustrotes o three-segment track with o 270 degree turn
included (Track nUn:aber 3). The coanuity' ond summation algorithms inside
and outside of the turn are examined, Additionally, a point wos chosen
which computed o slont range to the oireraft of zero feet. This causes the
noise at that point to be sef to a very large number. Also, a type 2 cut-
back, a maximum power clim.faour, was applied to the uircraft following

the track,
TEST CASE NUMBER 4

Test Cose number 4 considers track numbers 4 through 9 ond track number 2.
These tracks are used to examine the track grouping algorithm. This
algorithm simplifies the computations in the area where tracks are coincident,

In addition, the continuity and summation algerithms are examined inside

‘several of the turns. Also, on Track 8, o type 4 cutback, o FAR-36 cutback

pracedure simulation, is applied,

3=5



3.5

3.6

(o]
~

3.8

3.9

TEST CASE NUMBER 5

Test Cose number 5 considers Trock number 10, The track hos 15 segments,
the maximum allowuble. The continuity algorithm is exemined in the area
of hwo consecutive turns in the seme direction, Also, the effects of angular

wind components are exomined.

TEST CASE NUMBER 6

Test Case number & Hllustrates o multitude of consecutive turns on Track 11,
The noise continuity algorithm is examined in the area of the "§n turns

and on the inside of the first turn, In addition, a type 1 eutback, on alfi~
tude restriction, is applied to the aircraft on the track.

TEST CASE NUMBER 7

Test Case number 7 illustrates the use of two consecutive turns in the some
direction on Track 12, The turns have different radii. The continuity
olgorithm is examined on the inside areo of the turns,

TEST CASE NUMBER 8

Test Case number 8 examines the effects of an angular wind companent to
the aircraft on Track 13, Also, a type 5 euthock, o fixed gradient elimb-
out, is applied to the aircreft on the track,

TEST CASE MUMBER

Test Cose number ¢ illustrates a track (Track 14) where three segments may

. be of equal importance. The continuity aigorithm is examined in this area,

Also, a type 3 cutbock, a climb power climbout, 1s opplied to the cireroft

following the track,
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3.10

3.12

3,13

TEST CASE NUMBER 10

Tast Case number 10 tosts the obility of the program to correctly handle on
input track segment length of less than zero feet for the first segment of
Track 15. This action is token if the aircraft on the track turn before the
end of rhe runway. Also, a type 3 cutback, o climb power climbout, is

applied to the aircraft following the track,

Nete that track 15 as shown in Figure 3.1 has two consecutive turns of more
than270° total in length and is therefore not permitted under the restrictions
dascribed in Section 4,5 of this volume, Trock 15 sheuld be rejected by the

program and must be redefined in order to run Test Case 10,

TEST CASE NUMBER 11

Tast Case number 11 considers Track number 16 to test the continuity

algerithm, The area within the overiapping turns is examined.

TEST CASE NUMBER 12

Tast Case number 12 uses the dato from Test Cases 1 through 11 as the input
data describing the activity of all aircraft operating in the vicinity of the
airpart, A coarse matrix of points around the airport is examined and
compared to similar matrices generated in each of the previous test cases,
The sum of the values at each point in the previous matrices is equal to the
value of the corresponding points for the matrix in this test, Also, alternate

mathods of inputting mix data are examined,
TEST CASE NUMBER 13

Test Casa number 13 tests the contour generating program. Test Cases |
through 12 tested the ability of the common subroutines to perform properly.
The data for Test Case 12 is also used for this test case, Specifically, this
test checks the ability of the progrem to:
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3.14

3.15

- Find a point within a specified tolerance of a given contour when the

guess at the first polnt is net within tolerance,

- Find successive points within a specified tolerance of the given contour

once the first point has been found,
- Determine when the contour has closed and coalcuiations should terminate,

- Provide o graphic output of the contour and other appropriate infarmation.

TEST CASE NUMBER 14

Test Case number 14 uses the diagnostic option of the contour generation
program to compute the composite NEF at several of the same points as in
Test Case 12, A comparison of the values indicates that the grid program

and the contour progrom produce identical results at identical points.

TEST CASE DATA DECKS
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103 5 #n ALY TUDE RESTR!CTIONS FOR THE TEST CAGEes
G oo 4 2, 15,
3 ooz 2 2000, 1ﬂ| 5
B oo3 3 24 3600, 12 14 15
i oo4 4 . 500, 30600, 4 5 &6 ? 8 ? 2
pps 5,08 1,465 10000, i3
0 0 0 o i 1 L i 1 i 0 2 3 2 3
1011048 »aPROFJLES FOR THE TEST CASEes
; s[i} B8 PROFILE IN STANDARD FORM (DEPARTURE)
-J Q. 10000, 15000, 26500, 43000, 43000, L03000. O, Q¢ 15780,
4 0, 0 500, 15004 3000, 4009, §000, O, 0,1045 40000,
i g, 80, 160, 180, 140, 320, 320, 3, 10209 35000,
B 45000, 45000, 40000, 35000, 35600, 235000, O, 570000, 0517 25000,
g goz2 PROFILE IN STANDARD FORM (DEPARTURE}) ..
: 0. 12800, 48000, 30000, 46000, 68000, 108000, O 0, L6200,
B On 01 400| 1500| BDOOI 3500| 5530' 0, |095B ‘ODOUI
4 16C, 1460, 160, 1460, 160, 1489, 140, 3, 10833 35000,
. 45000, 45000, 40000, 35000, 35000, 35000, 35000, 610000, (0492 30000,
i 0033 PROFILE WITH ABRUPT THRUST TRANSITION
i; 0 14750. 15280, 17000, 27qCo0, 42000, 87000, 0, - 0, X 12651,
I 200, ' 1500, 3000, 5000, 7500, G (1575 40000,
;4 32, 50. a9, 160, 160, 160, 160, 2 $133% 35000,
f; ggeg°| 40000, 40000, 35000, 35000, 25000, Q. , €90000, 11045 iz,
- 0 7000, 40000, 12000, 30000, 62000, 85000, 0, 0 135410,
. Q. D, 200, 800, 3000, 4508, 6500, 0, 11633 40000,
P 160, 149, 160, 140, 160, 160, 1580, 2) 112 35000,
= 450%01 15000, 40000, 235000, 35000, 35000, 0, 3000004 ¢! A0000,
ons
b agon, 12000, 24000, 44000, 70000, 90000 O, 0, 13000,
g, 0 3og, - 1500, 3000, 3700, 4000, 0 1l 30000,
160, 180, 160, 140, 160, 160, 160, 3 N779 250000,
ggUCU| 35920, 35000, 2%@00, 25000, 22000, 430000 L0779 25000
-]
9. 4000| 6000, 13cod, 28000, 62000, 75000, O. 0. 2600,
Do 300, 1500, 3000, 5200, 7000, 0y ) 1655 15000,
160, 1ﬁ0| 1469, 150, 160, 160, 320, 4 + 1l 12000,
il égggﬂo 15000 315000, 12000, 12000, 42000, 0, 215000, 10391 8400,
it
?d a, 4500, 7250, 15000, 32000, 65000, 62000, O, 0, 2700,
i 0. al 0 1500| 3000| 4HDU| 7DUO| °| |1545 15000'
; 140, 1sp, 180, 160, 1460, 1é0, 160, 44 10B7 12000,
ol 15000, 315020, 15000, 12000, 12p0Q00, 12000, O, 230000, 0373 4500,
e D&as THO SEGNENT TAKE=QFF PROFILE
04 1. 100000,
O O 10000,

160, 160, 160,
ie0o00. 10000,

0%0% TAKE~OFF PROFILE {NON=-STANDARD FORM)
0 10000, 123200, 32000, 36000, 136g00,
04 0y 1ao. 100, 50060, 16000,

o qaa, 180, 160, 140, 160, 160,
© 15000, 45000, 12000, 15000, 50C0,

101 TWO SEGMENT &PFHCdCH PROFILE
1, 0 10,

0 o] 6U76,41

~2. 'Zp “2.



'10. -J.

103 MAX SEGMENT APPROACH PROFILE
-, 5 0. 1, S, 6, 15, 15, 25, 27 30,
[« 0. 200, ?UO. 2000, 20400, 4000, 4000, 4000, 8000,
150, 160, léa0, 160, 160, 160, 140, 160, 140, 180,
20000, 4000, Bo00, 2000, 8000, 4000, 8000, 4000, " 2000,
104
=iy 0. 1, 2«
0 0, 400, 1200, 1200,
-, -2' .2,
=10, '3. '4. "5. 'a| 7,
108
nl, 0. 1. S by
0 0. 400, 400, 24900,
-, Fz‘ 2, L -4 »2,
il 3, =5, =%y
107
w1, 0. 1, 24 10, 11,
0, 8, 400, 800, 800, i1o00,
=2 2, - "2 "2, 2
»10, 3, 8, ~5, wd,
110 .
=1, = 465 1, 24
0. ' 400, 1200,
160, "2, -2, 160,
.10, '3| -
150 APBROACH PROFILE =~ NO INDIGATORS
=3,8 0 10,
' Qs 40764115
140, 169, 160,
15000, 5000, 100,
100 1 #oRUNWAYS FOR THE TEST CASEse
5000, 15,
o _ sRUNWAYS FOR THE TEST CASEs
1 =395040, 200900 =39900, 30000,
2 =39%00, 30009, =39900," 20000,
3 =5000. 10400, 5000, inipg,
4 000, 10100, =5000, lo100Q,
5 6000, 5100, ~6000, 5100,
6 =58000, 5100, 4000, 9100,
7 =3000, 2100, 4000, 7100,
g 1000, 9400, 3000, 2100,
100t 2 +#TRACKS FOR THE TEST CASEwe»
16, 5 #GROUND TRACKS FOR THE TEST CASE»
2 1 150,
3 2 5,0229132, ~4,652,4690, 5] -, 823150, ”1|5
4 3 32,469270,04.65 50,
3 4 5|5229132| ~-4,692,45690, 5, =, 82350,
3 5 4,8229132, «1,65134, ,823 50,
34 42]46952! ‘116555. 1:65 50I
3 7 42,469%2, =4,85107, 823 50,
3 B 42,46952, 1,65 50, =1,6550,
39 3,8229129, 1.65 6O, '
71015U| 180| 823145 D, 180, '|5231q65 0, 137, 1,45 1!51 a, 79|
710 C=,R2373, 623 31,4010, 90, 823 7,070, 130, 329224, 1,585 5ﬂ|
811 22,304200, »,8234,1520, 110, 823 180, =, 823160, 823 75, =»,82375,

514 €,823 .50,
612 40, 141,
713 10,

,023 109, 1,48 50,
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614 5,6503120, ,823 1,45 0. 120, 823 50,
515 6-,49490. ~-,8233,s210, 162, =4,65157, «»,82350,-
1161t0, 180, ,823 6,5830, 180, =~,8231,65 0, 180, H23 4,9370,

108

1
AIRCRAFT 1 200000, 4,
-4500, 127,0923750¢, , 5000, 9000, 6pag, 8300, 2500,

116 C,6823 2,7980, 187, =,B82350
M

)
##APFROACH PARAMETERS FOR THE TEST CASEe+

2
AIRCRAFT 2 160000, 3,
«3700, 127,09257500, 5000, 000, sp00, 8000, 2500,

3
AIRCRAFT 3 1600600, 2,
-3p00, 100,953215000. 10000, 31AQOO, 120p0, 16000, 5000,
4

AIRCRAFT 4 220000, A4,

-4500, 201,42815625, 3?50, 4750, 4500, 8600, 1875,
166
1 40, 90,
102

TR LG WO N R N MO T e e e

NNNNIO ST C RN MNDUIIND &b L

1
2
3
4
5
6
1
Z
3
4
5
-]
1
2
1
4
b
6
1
2
3
4
5
-]
i
?
3
4
5
]
1
2
3
4
5
&
1
2
3
4

1 #aWIND DATA = TRACK 1#»
95 #aN0OISE CURVES FOR THE TEST CASEwe

1000,

1000,

2000,

750,

40000,0134,000128,4001249,490120,06A114,068106,06A104,555400,137

20000,0130,000184,000120,470116,068110,0681G4,068100,559
1000C,0124,000L36,n00114,490110,068104,068 94,068 94,559
8000,0120,000114,300110,490100,060100,068 94,068 90,659
4CO0,NL57,000814,000407,490203,085 97,068 %4,n65 07,559
2000,0116,000810,000106,450102,068 96,068 99,065 6,559
30000,0133,000127,300423,45021%,060113,060107,0601n3,559
15000,0179,600123,000419,490145,06810%,066103,040 59,559
7520,0L22,000187.000143,490L0%,060103,068 97,040 93,559
&£300,6119,000113,000109,490105,068 99,0468 93,068 R9,559
W0 (000 (000,000 1000 000,000 1000
] 000 udD , 000 (000,000  ,nON 000
40000 0132,000126,,)00122,490118,06A312,068106, caaxﬂa.a59
20000,J126,000122,000418,490111,0681048,068102 .064 76,559
10090.0122.000116|000112.490105uD&ﬁan.Ubﬂ 94,N68 92,559
BYHON,0L18,000112,500108,490L04 ,068 98,068 92,068 nB, 559
4000,0115,00010%,00010%,4901G1,06856 65,068 69,064 R5,559
2000,0114,000106,700104, 49010C.068 94,068 Bh,neA 84:559
JULUD.Ul)l DUULE3 youulal 45117 00nLL, néuxﬂﬂ nos1GY 4 bs
15000,0127.000124,000217,490113,068107,068501,068 97, 559
7500,0421,000115,000211,490107,068101,068 5,068 91.559
S000,0447,0001L2000L07,490103,068 97,068 91,0860 67,559
00 000 oy +000 $000 000 000 .ooo
0 000 » 100 (00D 1000 2+ 000 600 000
40900.0130.000124.000120 490116 069110 953104.nan150 559
20000,0126,0001720,000118,990112,0606106,068100,n80 ?6.559
10000-0120.000114|ﬂ09110|49010b|063100.0&5 94,068 90,859
3000,00116.000110.000%G6,490L08,06T 96,068 90,068 B8, 5659
4000, 0113,000107000103,4%0 99,068 93,066 47,060 R3,55%
2000,0112,000L06,000102,490 96,060 92,068 8A,06N0 A2 559
30000,0029,000123,:000119,4%0115,06R10%,068103,668 99,559
15000,0t25,0G0147.000115, 490111.068105 048 99,060 95,559
7500.0L19.oualzsonouiu?.490105.nﬁﬂ 99,060 ?3,06R ¥97559
6000,0815,00010%,000202,470101,0638 55,0048 892,068 RDH,559
'O L000 4000 000 D] ,000  ,r00 1000
W3 4,000 4000 1000 yoon Q00 000 1000
40000,012R,0001L27: 00014 8,490124 , 06RL05,06H1072,065 98,559

2 20000,0124,000L48,500114,490010,06R104, 08 93,063 94,559

10000,0128,000112,000100,490104,060 96,066 92,269 88,559
4000,0114,00040A,000104,4%¢100,068 94,066 &4,n63 R4,559
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96,437
90,137

Y6, 137

83,137
82,137
99,137

95,137

89,137
85,137

10018

1000
9Bp137
24,137
ad, 137
BA 137
Bi, 137
B0,137
v 97,157
93,137
07,137
83,137

1030

[qsLi]r]
9é, 137
92,137
H6,437
2,437
79,437
78,137
95,137
91,137
8541137
81,137

200

1000
F4137
90,137
84,437
80,137

180,

10000,

10000,

20000,

7500,



7 5 4000,0111,000L05,500104.490 97,068 91,068 BS,088 A1 ,559 77,117
7 6 2000,0110,000104,000L00,4%0 96,068 y0,068 B84,n6R AD,559 76,137
8 1 3p0000,0127,000121,100117,490113,04A107,068101,068 97,559 93,137
8 2 15000,0123,000117,(00113,490109,066103,068 97,060 93,559 89,137
8 3 7500,0L47,000111,000107,490103,068 97,068 91 ,Nn48 A7 559 83,137
A 4 6000,0413,000107,000403,4%0 99,00A 93,068 87,C6A 83,559 79,137
45 +0 ,000 Q00 ,080 4,000 000 000 ,000 000
86 0  ,000 ,pbp L0000 ,000 ,000 000 000 ,000
9 1 40000,0126,000120,n00116,470112,06AR206,068100,68 96,559 92,437
9 2 20000,0122,000118,300112,490408,06RL02,068 95,068 92,559 88,1137
9 3 10000,0146,0001L0,000106,4%0202,068 96,748 91,068 R6,559 82,137
9 4 5000,0222,0001056,p00%02,4%90 96,060 92,568 BA,N06R AZ2,559 78,137
9 5 4000,010%,000103,000 99,490 95,04F 89,068 83,568 79,559 75,137
% 6 2000,5108,000L02,n00 98,490 94,068 08,068 62,068 78,559 74,137
10 1 36000,0125,000819,000815,450111,068105,068 99,060 95,559 91,157
10 2 15000,0121,000115,000141,490107,06A101,068 95,060 91,559 87,137
10 3 7500,90115,00010%,000L05,49010L,068 95,063 89,068 AL,559 81,137
40 4 6000,0141,000105,000101,490 97,068 91,066 85,060 Ry ,559 77,137
10 b +0 ,000 ' DO ,0DO  ,D90  ,000 000 000 y 000
10 6 0,000  ,udO 4000 4000 000 000 (000 4,000
11 1 4p000,0124,000118,000314,4R0110,068104,068 94,660 94,559 90,137
11 2 20000,0L420,000144,000110,4901L06,060100,068 94,060 90,53% 86,137
11 3 10090,0114,000108,000104,490000,066 94,068 Bl 063 P4,559 80,137
11 4 B0OO0,0110,900404,000100,490 954,068 90,064 84,068 (0,559 76,137
11 5 4000,0407,00010%,000 97,490 93,068 Aa7,068 B n6A 77,359 73,137
1% & 2000,0106,000100,060 96,490 $2,068 B4, D68 80,068 76,559 72,137
12 1 3p000,0123,000047,00113,49000% 068,033,568 97,0560 93,559 89,137
12 2 13030,0419,000113,100L0Y,4920105%,060 99,068 93,068 19,559 85,137
12 3 7500,0813,008107.0500103,490 99,06A 93,068 b7,56L 13,559 79,137
12 4 6060,0109,000103,4:00 99,470 95,060 89,068 83,068 79,559 75,137
12 6 ,¢  ,0DCc  ,000 ,DBO  ,000 L0000 ,000 ,QO0 000
12 6 ¢0 000 4000 000 000,000 000  ,000 4000
13 1 40000,0822,000116,000112,490100,0585102,068 94,0648 92,559 80,137
13 2 20000,0116,000132.:00108,490104,068 98,068 92,068 18,559 84,137
13 3 10000,0112,000106,;00102,490 92,068 92,068 BA,r68 82,559 /8,137
13 4 80n0,0104,000102,000 94,490 94,068 83,068 G7,06R 7R ,55% 74,137
13 § 4000,0105,000 99,4500 95,4%0 95,064 85,nAB 79,067 75,559 71,137
13 6 EZQI0,J104,0u0 FEyeUU $5,470 FU,u0d A4,008 Teynef 74,509 JU 137
14 1 30000,0421,000115,000121,490107,060L01,068 95,068 91,559 £7,137
14 2 15000,01L7,000141,000507,390103,06R8 97,0A8 99 ,n6R K7 ,559 43,137
14 3 7900,G131.000105,000101,490 97,060 91,068 8L, n6A R1,559 77,137
14 4 6000,0107,000L0L,000 97,450 93,068 57,060 61,068 77,559 73,137
14 5 0,000 cwOD 000 000 ,0D0 4000 ,0BO 4000
14 4 W0 +G00 ya0D 0,000 1000 ,000 (000 » 000 000
15 1 40000,0134°, 000120, 000124,490120,06A4114,068108,060104,559100,137
15 2 20000,6130,000124,000120,4901146,06011D,066104,068100,55% 96,137
15 % L0000,0124,000L16,0001149,490140,066204,068 9,060 94,559 90,157
15 4 L000,G120,000144,000210,490406,06E400,068 94,068 90,559 86,137
15 5 4000,0417,00011%,000107,490103,068 97,068 91,060 17,559 83,137
15 4 2000,0116,000110,q00106,490102,060 96,068 90,068 846,559 M2,137
16 1 3p000, 135,40 132, 129,0 24,0 114,0 103,0 95,0 2140
36 2 15000, 131,00 127, 123,0 115,00 102,0 95,0 91,0 88,0
16 3 7500, 123,0 1:17,n 112,0 107,00 97,0 90,0 85,0 8140
12 ; 4000, 115,0 10B,0 105,0 100.0 93,0 A3,0 80,0 75.0
i
16 6
105 1 TRACK GROUP DATA
11,0 1
107 #sNOISE CURVE APPROACH THRUST MATCHes
1 1 2 2 2 2 3 3 3 4
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100 3

1 88 13 18,
1 90 ¢ 100,
1 t 110,
1 5 810,
1 688 1)
PTS

NEF PROGRAM TEST
CHECK THRUST AND

2
~39900, 3000,
«39300, 0,
DTA
100 1
ﬂ10001 ﬂ|
PTs

NEF PROGRAM TEST
CHEC; THRUST AND

TEST 1 5000FT ATRPORT ALT
1 5 14 10, 4115 17, i 5 46'1,
1703 10 100, 1101 11 3100, 1 150 12 100,
1 "2 220, 03 3ag, 10, 4 4 41004
106 61, 1 7 714, 1 88 8 L0y

CASE =~ TRACK 1
NOISE CALCULATIONS r= AND NECESSAR? INTERPOLATIONS

i
i

#8CHAYGE A/P PRESSURE, AL TITUDE 4ND TEMPERATURE=+

CASE =~ TRACK =1 000FT
NOISE cALCULATl0“5 == AND NECESSARY INTERPOLATIONS

39900, 15000, 1
i 0-39900. 5000' 1
2 =33900, 0, 1
o QTa ’
3l 100 1 #oCHANGE A/P PRESSURE, ALTITUDE AND TEMPERATUREsw
4 Q. 15, .
W PTS
i NEF PROGRAH TEST CASE =~ TRACK 1
S Use gHEaE POINTS TO CHELK GRUUND ATTENUATION @ BETA 2 0
:i =3%500, 3coo0aq, i
;G =-3a900, Joo0o, 3
i =37200, 30000, i
£ =34900, Jo0oo, 1
it -20980, acgeo, 1
i PTS

NEF PROGRAM TEST
[VE:1- ;HESE POINTS

CASE =~ TRALK 1
TO' CHEGK GRUUND ATTENUATION @ RETA % 0

NEF PROGRAM TEST
cHECg THRUST AND

CASE ~a TRACK 1
NOISE CALCULATIONS we AND HECESSARY INTERPOLATIONS

;i =3950Q, D i
o -33900, 0, i
i =37600, /B 1
i ~36900, 0, 1
;; «29900, 0. i
o -19900. Qs i
B =2900, 0 i
o ©PTS

rj =197200, 15000| i
[ '39900l 3000. 3
i ~39300, ¢ 1
oA
106 b esHIND DATA = TRACK Loas
1 40, 100,
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S A ———a

MAT :
NEF PROGRAM TEST CASE No,t
COARSE GRID =~ TQ BE WSgD WITH ALL RUNS

;;gnuu. 40000, 10000, «10000, 10 11

NEF PROGRAM TEST CASE ~- TRACK 4 WITH WIND

CHEc; THRUST AND NO]JSE CALCULATIONS m= AND NECESSARY INTERPOLATIOQNS
=39900, 15000, 1

-3%900Q, 3000, 1

"39900| °| 1

OT4

100 3 » TEST CASE NOy 2 AND 4 # NO TRACK GROUPS &

2 4 1 40, 2 4 % 100, 2 412 10, 2 413 20,
4 4 1 40, 2 _ 4 5 100, 2 A 12 1n, 2 4113 20,
5 405 1 100, 5 105 2 60, & 6 12 10, 6 6 15 10,
7 107 1 100, 7 107 2 &0, 7 107 3 60, 7 107 16 100,
8 1058 3 14, 8 4 &30, & 412 10, 8 & 42 10,
] 6 15 4, B 4 13 1,

MAT ‘

NEF PROGRAM TEST CASE TEST 2 & 4 »= NG GROUPING

COARSE GRID == TO BE USED WITH ALL RUNS .

-;nuoa. 40000, 10000, =1p000, 10 1t

PTS

NEF PROGRAM TEST CASE =~ TRAGK 2 AND 4 W/0 TRACK GROUPING

TH]SSRUN {8 #o WITHOUT »# TRAGK GOUPING

0, . 40200, 1

2000, +40200, i

4060, 10200, 1

6090, 10200, 1

8130, $0200, 1

0TA .

105 3 #2TRACK GROUP DATA#e
11,64 1
2 146 16 13 :
3 2445 2 4 85 6 7 8 9

100 3 a TEST CASE NOy 2 AND 4 « TRACK GROUPS @
2 4 1 a0, 2 4 5 100, 2 412 10, 2 443 20,
i 4 L A0, 2 4 5 200, 2 412 19, 2 413 20,
5105 1 400, 5 {05 2 &0, 6 6 12 10, h 615 1C,
7 107 1 100, ‘7107 2 &0, 7 107 3 60, 7 107 46 1c0,
4 105 4 10, 8 4 6 10, B 412 19, B 6 12 iC,
B & 15 1, 8 413 4,

MAT

NEF PROGRAM TEST CASE WITH TRACK GROUPING

COARSE GRID =+ TO HE USED WITH ALL RUNS

~42u00,; 40000, 10000, ~10000, 10 14

PTG
NEF PROGRAM TEST CASE =~ TRACK 2 AND TRACK 4
THIS RUN 1S & WITH s¢ TRACK GROUPING

-]

0. 10100, i
2000, 10200, b
4000, i020p, i
6000, iozon, i

8000, 10200,
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0TA ‘
00 3 #TEST CASE NO, 3 ;TRACK 3a
3 5 4 a0, 3 88 10 200, .

MAT
NEF PROGRAM TEST CASE
CRARSE GRID =~ TO BE USED WITH ALL RUNS
-42000. 40000, 10040, =10000, 10- AL
PT
NEF PROGRAM TEST CaSE==a== TRACK 3
USE gHESE POINTS TO CHECK CONTINULTY

1
»20101,9 10110,
-20011,9 10110,
-20002,% 10140,
=20004,9 310110,
-20000,9 10110,
=19999,9 10110,
-19990,% 40110,
=19900,9 10110,
«19900,9 10090,
=-199%0,% 100%0,
«19999,% 10090,
«20000,9 10090,
~20001,9 40090,
~20081,9 10090,
=20101,9 10090,
DTA
60 3 #oMIX QATA FOR THE TEST CASEwe
10 48 4 2p, 10 2 12 10, 10 B 4 49,
106 4 - saWIND DATA = TRACKS 10 & Lise

2 20, 180,

AT

NEF PRQGRAM TEST CaSE

COARSE GRID == TQ BE.USED WITH ALL RUNS

~40000, 40000, 10040, =1000Q, 10 1t
PTS

HOF PRUGRAN TEST CASE mam=TRACK 10

USE THESE POINTS TO CHECK FOR CONTINULITY

Lok ol ol ol oy e N VTN

=4004, 17000, 1
=3500, 16500, 1
=3000, 16000, i
-106G0, 150040, i
=1000, 14000, 1
=1004, 15040, i
~1000, 120400, i
=1000, 1104¢0, i
a, 10000, 1
0y 2000, 1
' aogo, i
0. 7000, i
0. 6000, i
0. 5000, i
0, 4000, b
1000, Y000, 1
2000, 2000, i
3000, {000, i
4000, v i
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5000, »41000, 1

6000, n2000, 1

PTS

NEF PROGRAM TEST CASE =-== TRACK 10

UsSE IHESE POINTS TO CHEgK FOR CONTINUITY » CONSECUTIVE TURNS

N52000| ‘15000| 1

-320004 ~20000, i

~32000, »22000, 1

~32000, =24000, i

=32000, 26000, 1

=32000, ~28000, i

DTA _

100 3 » TEST CASE NO, & rm== TRALK 1) #
i1 8B 4 4p, 11 5 5 40, 1L 6 16 60,
MAT

NEF PROGRAM TEST CASE

COARSE GRID == TQ BE USED WITH ALL RUNS

=40000, 40000, 10000, «10000, 10 11

PTS .

NEF PROGRAM TEST CASE

USE THESE PQINTS TO CHECK FOR CONTIMUITY -= FIRST TURN
10

=20999,4 200,

~200%9,4 200,

=19998,4 200,

-39999,4 200,

=19989,4 200,

~19%99, @,

=19996,4 0,

-19%80,4 0,

'19“00; 0|

-19?0&. 0|

PTS .

NCF PROGRAM TEST CASE

USE THESE POINTS TO CHEcK FOR CONTIMUITY ===~ 15! TURNS
4

PR R s e e e

12900, »10322, 1
12900, =10327, - 1
12900, =10332, i
14397,50 ~10326,9 i
PTS

NEF PROGRAW TEST CASE
USE THIS PDINT TO CHECK CUTBACK CAPABILITY (TYPE 1)

1
22000, »20000; 1
DTA
100 3 MIX DATA FOR TEST CASE NO,7 === TRAGK 12
12 6 15 20, i2 5 5 )

MAT

NEF PROGRAM TEST CASE

COARSE GRID =~- TO BE USED WITH ALL RUNS

40000, 4000¢, 10000, ~10000, ig it

PTS
NEF PROGRAM TEST CASE
UsE ;HESE PRINTS TO CHECK GONTINUITY IN THE INSIDE AREA

5000, 0, i
3-16

+ TST &

TST &

TST &

T8T &




4500, 500, i
. &000, 500, 1
5500, 500, i
6000, «500, i
65004 »500, b
5500, =500, i
6500, 0. i
5500, .04 i
DT4 '
100 3 MIX DATA FOR TEST CASE WO, 8 ~-» TRACK 13
13 5 4 4p, 13 150 16 10, 13 150 1 10,
MAT

NEF PROGRAM TEST CASE

CDARSE GRID == TO BE USED WITH 4LL HUNS

~40000, 40000, 10000, ~10000, A0 11

PTS

NEF PROGRAM TEST CASE

USE THESE POINTS TO CHECK THE WIND CORREGTION AT ANGLE OF ATTACK
)

anoc, 13000, 4

15000, 20000, 1

25000, 30000, i

35000, 40090, i

55000, 60000, i

17590, 22600, 1

bTa

500 3 MiX DATA FOR TEST GCASE NO,9 ==~ TRACK 14
14 88 10 2004 14 . 5 15 30, 14 5 10 50,

MAT :

NEF PROGRAM TEST CASE
COARSE GRID ==~ TO BE USED WITH ALL RUNS ‘ i
=40000, 40000, 10000, 10000, 10 1L

PTS
NEF PROGRAM TEST CASE
USE THESE POINTS TO CHECK CONTINWOUS NOISE

18
600G, 3000, 1
6000 2000, 1
6000, 4000, 1
7000 «2000, .
2000+ +3000, 1
7000, ~4000, 1
50004 =2000, 1
5000 -2100, 1
5000, 2200, 1
5000, 2300, 1
5000, 2400, 1
5000, 2500, 1
50004 ~2600, 1
5000, ~2700, $
5000, -2800, 1
5000, 2900, i
5000, 3000, 1
Sggu. ~4000, Y
0
100 3 MIX DATA FOR TEST CASE NO, 4C ~== TRACK 15
15 4 12 10, 15 4 11 10, 15 4 12 10,




MAT

NEF PROGRAM TEST CASE

COARSE GR1D == TO BE USED WITH ALL RUNS

-42000. 40000, 10000, »10000, 10 41
T

P

NEF PROGRAM TEST CASE

THE FIRST POINT 1S AT THE END OF THE RUNWAY ~»USE OGTHER POINTS TO CHECK CUTBACK
6

-5000, 5100, 4

-8000, =400, X

=A000,  =8000, 1

~8000,  ~12000, i

-6000,  =16000, 1

-3000,  ~24000, i

4000, -24000, 1

8000, -24000, 1

OTA _

100 3 . MIX DATA FOH TEST CASE NO,11 ==~ TRACK 16
16 150 45 100, 16 101 15 100, 1% 101 1 20,

MAT :

NEF PROGRAM TEST CASE ST 14
COARSE GRID == TO BE USED WITH ALL RUNS

~40000, 40000, 1000,  ~10000, 10 4%

BTS

NEF PROGRAM TEST C4SE

USE THESE POINTS TO GAECK GCONTINUOUS NOISE
11

-26000, ~10000, i

‘26000; ’1°250'

26000, »10500,

'26000| “10750|

'26000. -11000.

=26000, =11250,

-26000, 11500,

'25000| -11?50.

26000, =12000,

324000, ~10000,

~24u00,7 =~12000,

END

e Y e
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START

PLOT30 10000,
100 1 #sRUNVAYS AND TRACKS FOR THE TEST CASEse
0 15
's ' SRUSWAYS FOR THE TEST CASEs
i =39%00, 2p000, -3990G, 30000;
2 =39900, 30000, =39900, 20000,
3 -5000, inio00, 5000, 10100,
4 5000, 10100, =5000, 10100,
5 5000| biUU. '6000| 51001
4 =-8000, 5100, 6000, 5109,
; 7 ‘3DU°| 2100. qDUOI 9100.
= 8 4000, 9100, . =3000, 2100,
B 16 aGROUND TRACKS FOR THE TEST CASEs
" 21 150, -
N 32 5,8229132, »1,652,46%0, 5, =, 323150, =1.5
il 4 3 32,460270,01.65 50,0
‘ 34 5,0229L32, -1,652,4690, %, ~,8235Q0,
35 4,8229132, -1,65131, ,n23 So,
36 42,46952, =1,6555, 41,65 50,
3 7 42,46952, «1,65107, ,823 50,
3 B 42,46052, 1,65 50, ~4,6550,
39 3,822012%, 1,65 50,

:‘ 710150| 180' ‘|8231|65 D. 1BD| "n3231.65 ﬂl 117| 165 1!31 0, 7U|
i 710 C=,R2373, ,823 1,4010, 9?0, 823 7,6470, 130, 3,29224, 1,65 50,
“ 511 92,304200, =,8231,1520, 110, 823 160, =,823160, P23 75, =, B2375,-
) 5i1 C,823 s0,

o 612 40, 181, ,823 109, 1,65 50,

i 713 10,

s 614 5,6507%120, ,823 4,85 0, 120, ,823 50,

i 815 6+~,49490, ~,8233,5210, 162, =-1,465157, ~,82350,

116110, 180, ,823 &,5830, 180, »,8232,85 0, 180, B23 4,9370, 130,
t16 C,623 2,7960, - 184, ~,82350,

183 5 reALTITUDE RESTRIGTIONS FOR THZ TEST CASEes
0oL & 2, 10, 11

i gn2 2 2000, 10y 23

L 003 3 2. 3000, 12 14 15

o 004 4 600, . 3000, q 5 & 7 8 9 2

o 005 5,05 1,65 10000, 13

s 0 ] ] 0 1 1 1 1 1 4 ] 2 3 2 3

A 101 014 a#PROFILES FOR THE TEST CASEss

i 0ast PROFILE IN STANDARD FORM (DEPARTURE)

v 04 10000, 15000, @6500, -430C0, 63406, 103000, 0, 0, 15703,

v 0. 0, 540, L1500, 2000, 4040, 6300. Q, 0,3n45 40003,

o 80, 8o, 160, 160, 160, 320, 320, 3, W99 3500,

" 45000, 45000, 49000, 35000, 435000, 35000, O, 570000, 40%17 25003,

g ooz2 PROFILE [N STAMDARD FORM (DEPARTURE)

vy 04 12500, 48000, Ju00D, 46000, é&800G, 108000, C, "0, 16203,

& 0o 0, 400, 1500, 3060, 3500, 5500, G, (0958 40003,
160, 160, 160, 1640, 160, 1410, 160, 3, (0533 350037,
45000, 45000, 40000, 35500, 35000, 35000, 39000, 610000, ,03%92  3G003,
0033 PROFILE WITH ABRUPT THRUST TRANSITION
0, 14750, 415250, 17000, 27080, 620n0, 67000, O, G, 12657,
0. o, 200, 1500, 3009, 5000, 7h00, O, V1575 400N,
32, ao, B0, 160, 160, 160, 160, 2, 11332 35009,
45330. 40000+ 40000, 35000, 35000, 35600, O, 290000, +104% 303219,
go )
0 7000y 10000, 12000, 30000, 62000, 05000, O, 0 135410,

319



140,
45000,
06055
ay

140,
asooa,
00&4
a,

160,
15000,
oov?
0!

140,
15000,
paas

a4

140,
10000,
o909
'

1460,
15000,
101
rl,

“?y
“10,
103
-5

i60,
20604,
104
=1,

-2,
*10.
108
-1,

-2,
w10,
107
w1,

2
1
110
1,
0
140,
=10,
150
'1.5

[}
160,
45000,
8000,
4]

150,
35800,

4000,
o]

)
149,
15000,

4500,
4]

]
160,
15000,

1,
o]

L}
160,
10300,

10000,
(o)

160,
15000,

300, 600,
150, 140,
40000, 35000,

12008, 24000,
oo, 1500y

- 160, 160,

5000, 25000,

6000, 13000,
300, 1500,
160, 160,
15000, 12000,

7250, 15000,
0- ) 1500|
160, 160,
15000, 12000,

3009,
160,
35000,

44000,
3000,
160,
25000,

26000,
3000,
160,
12000,

32000,
3000,
160,
12000,

4500,
150,
35000,

70000,
3700,
1560,
22000,

62000,
5200,
140,
12000,

65000,
4800,
160,
12000,

6500,
160,
O,

50000,
4100,
140,

75000,
7000,
220,
0,

§2p00,
7000,
160,
0,

TWO SEGMENT TAKEwOFF PROFILE

100000,
10000,
160,

Dy
2
200000,
0
0
3y
433000,

0,
04

4
215000,

1}
04

4y
230000,

TAKE=OFF PROFILE (NOH=STANDARD FORM)

12000, 32000,
100, 100,
160, 160,
12000, 15000,

MAK SEGHMENT APPRUMCH PROFILE

10, _
6076,115

—2.

1, 5,
200, 200,
160, 160,
8000, 2000,
1. 2y
400, 12004
-2f

A, LT
1, 5,
400, 4040,
=2, 21
'5| =09,
L, 24
400, 800,
=2t 2
“by U5'
i, 24
400, 1200,
-2, 160,
nd,

36000,
5000,
160,
15000,

6y
2000,
160,
800{,

T 4200,

8,

.
2400,
2,

10,
800,

APRRNACH PROFILE

104

136000,

1000,
160,

THO SEGHMENT APFHQACH PROFILE

i5,
2000,
160,
4000,

"7,

i1,
1000,
-2

14,
4000,
150,
8000,

=~ NO INDICATCRS

3-20

25,
4000,
160,
4000,

11533
142
11

0,
1
V0779
rQ77%

0,
y 1655
11
10391

0
y1548
4087
10373

27,
4000,
160,
2000,

40007,
35000,
30004,

13000,
20000,
25000,
250002,

2500,

15000, -

12003,
H400,

2700,
15009,
12007,
A500,

30,
5000,
160,



O
140

108

15000, 6000,
4

ul 6075|115
160, 160,

#s APPROACH PARAMETERS FOR THE TEST CASE®s

1
AIRCRAFT 4 200000, 4,
=4500, L27,092%7500, 5000, 9000, 6000, Booo, 2500,

2
AIRCRAFT 2 16000, 3,
-§7na. 127,0925?500, 5000, %000, &QO0O, 8000, 2500,

ALRCRAFT 3 160000, 2,
'3000. 100,953215000, 410000, 48000, %2000, 16000, 5000,

ATRCRAFT 4 220000, 4,

102

-

Gﬂﬂﬂqﬂﬂoomo@ommmmmmhahhthHUUhHMNNNNNFPPHP
P&WLUNﬂOWLUNPDWAUNPOWAUMFOWAUNHOW&UMPQW&UNM

-4500; 201 42315625. 3?5 6750| 4500. 600“, 1875j

saNOISE CURVES FOR THE TEST CASEus

1000,

1000,

2000,

750,

40000,0134,000128,000124,490120,068114,068100,06B10:4,4557400,4137

2D000.013D.000124.n00120.490116rDﬁBllD.06&104.063100.559
10000,0124,000140,000514,490410,068104,068 9% ,n&A 94,559
B000,0420,000414,000110,490106,068100,068 94,068 90,559
4000,0417,000114,n00107,490103,068 97,060 91,068 A?,559
2000,03416,000140,0n00106,4901D2,068 96,068 90,068 N6 ,559
3p000,0133,000427,00uU123,490119,068113,068107,04B103,55%
15000,0129,000123,300519, 490115.u631n9 n68103,068 97,559
7500, 0125.000117.n00113 490109,06B403.068 97,063 93.559
6000,0119,000443,000%09,490105,068 99,068 93,068 89,559
|0 000 000 000 1000 1000 |000 1300

N 300 000 000,000 1000 080,000
40000, 0132.000126.000122 490116,060112,066106,0608102,559
20000,0120,000122,000810,4%0114,068108, aaa1n2.nan $B,559
10900.0122.00011b.noui1z.49ainn.uﬁuznz.uaa 94,068 92.559
80C0,01L8,000112,n00L08,470104,068 98,068 92,08R RB,559
4000,0115,000109,00010%,490%01,068 95,068 B2,088 B5,55%
2000,0L114,00040B,n00104,490100,060 94,068 B3 ,06R 84,559
A0000,0134,600125,000421,470217,060111,06810%,0681n1,559
15000.0127.000121un00117.490113.06ﬁ107.nbﬂius,hﬁﬂ 97'559
7500, 0124,00011%:500111,490107,066101,068 95,068 91,559
6000,0447,0001L%,000107,4901C3,068 97,068 94,068 87,559
0 000 1000 900 000 , 000 00,000

0 ,000 +0M0 ,000 000 4000 000 4000
40000 0130,000124,000120,490126,06B110,060104,086R100,559
20000, 0426,000120,100216,490412,068106,068100,06B 96,559
10000.0120.000114.nUUl10.490106.nb81nD.068 94,nea 90.559
8000,0136,000110,000106,490102,048 96,068 90,068 06,559
4000,0113,000107.00103,490 99,068 93,068 B?,04B B3 559
2000,0142,000106,000202,490 90,060 92,068 B6,068 Ag,559
30000,0129,000423,600149,47011%,06R109,068103,068 79,559
15000,0125,00011% ,400115,490111,068105,068 99,068 95,559
7500,0L19,000113,000109,490105,06R 99,040 93,068 49,559
6000,0115,000109,000105,450101,068 95,068 HB9I,14R R5,55%
W0 , 000 v 00D 4000 000 GO0 +000 000

W0 000 000 Q00,000 1300 +000 D00
40000,0428,000122,000118,490424,068108,080102,068 58,559
20000,06124,0C0110,n0UL14,490180,068204,066 91,068 54,559
10000,0118,000412,000208,4%0109,060 90,068 92,048 A8,559
B000,NL14,000408,000304,490100,066 94,068 Bi,n6R R4 ,559
4000,4141,000105,000101,4%0 97,064 21,068 BS,Né4 81,559
2000, 0110,000104,n00100,490 96,068 00,9468 84,048 RD,559
3N000,0127,000121,000117,470L43,068137,060404,048 97,559
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96,437
90,437
86,157
83,137
62,137
99,137
95,137
09,137
85,137

1000

y Q00
98,137
94,137
08,137
84,137
Bl,137
80,137
97,137
93,137
87,137
83,137

1000

y000
96,137
92,137
86,137
42,137
79,137
78‘|137
95,137
91,137
85,137
81,137

000

000
F4,137
90,137
BAa, 137
H0,437
77,137
16,437
93,437

100,

19000,

10000,

20000,

7300,



8 2 15000,0423,000147.000813,490409,060103,068 97,068 93,559 89,137
B 3 7500,0117,000111,p000107,4%0103,068 97,068 91,268 07,559 83,137
8 4 6000,0113,000107,000103,470 69,06A 03,068 B7,76R A3,559 79,137
65 y0 000 000 L000 4000 000 ,C000  ,000 yhea
8 6 o0 ,000 +00u 00D 000 000 ,000 ,Dpod 000
¢ 1 4p000, 10126,000420, (00416 , 49011?.oan1ns osaznn.aﬁn 94,559 92,137
9 2 20000,0122,000146,000122,4901048, Déﬂxaz.caa 94,068 92,559 BH,137
? 3 10000.0116.0u01:0.u00106.490102.nba 96,068 9n,063 R&,559 82,1357
9 4 B000,0112,000106,000107,490 94,068 92,068 Br, 064 A2,559 74,137
9 5 4000,0109,000103,000 59,490 95,068 49,068 83,066 79,559 75,137
9 4 2000,0108,000102,n00 98,490 94,068 AG,068 82,068 78,559 74,437
10 1 20000,D125,000119,n0011%,49011L,040L05,068 97,088 95,559 91,137
10 2 15000,0121,000145,000111,490107,060101,068 95,068 71,559 B7,137
10 3 7500,0115,000109%,00010%,490101,058 95,060 89,088 85,559 AL,137
10 4 &000,0141,000105,000102%,4%0 97,068 91,060 85,080 8,559 77,137
10 5 0,000 ,.d00  ,000 ,000 ,000 y00a 000 00D
10 4 W ,000 ,nD0 000  ,000 000 oBD 000 1000
1 1 40000.0124,000118,000L24,490140,06H204,068 97, néR 94,559 90,137
11 2 23000,5120,000114,000110.,490406,060100,068 94,0648 90,559 066,137
11 3 10000,0114,00010R,0001049,490100,068 94,p68 88,068 N4, 559 80,137
11 4 8000,0:10.,000104.000100,4%90 96,068 90,068 84,060 80,559 76,137
11 5 4000,0107,00010%.A00 97,490 93,068 A7,068 81,068 77,859 73,1137
11 6 2000,0106,000100,000 96,490 92,060 86,068 80,068 78,559 72,137
12 &t 20000,0123,000117,000113,490107,068103,068 97,068 93,559 49,137
12 2 15000,0119.,000113,0040%,490205,068 99,068 93,060 A9,559 85,437
12 3 7500,0113.000107,:005103,4%0 97,068 93,068 B7,066 A3, 559 79,137
12 4 6000,0109.000103,000 99.490 95,060 89,068 835,068 76,559 75,137
12 5 W0 000 000 000 000 300 00 1000 1000
i2 6 o0 L] NR0 , 000 (000 000 000,000 1000
11 1 400C0,0422,000136,000112,490108,06801p2,068 96,06 92,559 88,137
13 2 20000,0148,000L42,000108,4%0104,068 95,068 92,048 A5,559 B4,137
13 3 310000,0142,000106,000L02,470 94,040 92,068 86,068 02,559 78,137
13 4 A000D,0108,000102,000 94,490 94,068 As,068 B2, 048R 78,559 74,137
13 5 4400,0305.000 97,000 95,490 94,068 55,068 77,080 75,559 71,137
13 & 2000,0104,000 96,000 99,490 99,048 84,p68 77,067 74,559 70,137
14 4 30000,012L,000115,000314,490207,08A101,068 95,068 94,559 87,137
14 2 15]00,0117,000141,000107,49Q103,06R 97,068 94,060 67,557 63,137
14 3 7500,0111,000105,000L01,490 97,060 91,068 85,068 Ay, 559 77,137
144 SUUU, UL07.UD0L0L 00U Y7570 vo,008 B7,068 8%,r6B 77,559 73,137
11 5 .a sG00 w000 000 000 (000,000 4,000 .uca
14 6 ,000, c00  ,CED 00D ,p0D Qoo ,eoo 0o
15 1 40000, 0134 DOD126,D0CLRS , 490120 060114, 06810'.060104 559100 137
15 2 20000,0130,0001244020120, 490116.06ﬂ110.065104.nﬁﬂ'uo.baq 96,137
15 3 10000.0124.00011ﬂ.aou114.49011a,uaﬂ1n4.n53 4,060 94,559 90,137
15 4 4000,0170,000114,000210,490206,06R100,066 94,269 20,559 08,137
15 5 4000,0117,000111,000507,490103,064 97,068 24,06A 7,559 03,137
1% 6 2000,0L16,000110.00040%,490102,068 94,060 90,068 B6,559 &2,137
16 1 300900, 135,0 132|I'] 122,0 124,00 Lt4,0 100,00 95,0 01,40
16 2 15000, 131.0 127, 123,0 1i5,0 4in2,0 95,0 91,0 88,0
16 3 7500, 123,0 17,0 112,00 L107,0 97,0 90,0 65,0 a1,0
16 4 6000, 115,0 108,0 105,00 1070 93,0 83,0 80,0 750
16 5
16 &
105 3 #aTRACK GROUP DATAwe
1 1,64 i
21,6 10 13
3 2,4% 2 4 5 &' 7 8 %
106 2 asWIND DATA ~ TRACKS &, 10; + 13#e

107

40, 31B0, 2 20,0 10¢,0

#aN0ISE CURVE APPROACH THRUST HATCHue
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T R R

100

2 0,0
4

1973 TEST CASE

105
107
105
[s]s].]
o)1)
pisé
cos
n8s
004

101

o1

i

1647
100,
10
10,
400,
100,
104
1,0
20040
40,0
30,0
20040
10,0

20,0

4 =20
0,50
t

1 40

2

i
a0 MIX DAT

R R

0n
19
11
13
14
15

_ 514
101 10

2 2

& b
105 2
107 2

4 &
no4 13
pd8 p4
pds b
005 04
pos 15
p04 12

s« M1X FOR

4 1,0

1973 #eTEST CASEwa

A8,
35,

=35,

END

03
il
043

0,50
1

“2035U|
20000,
~20000,

2 2 2 3
A FOR TEST CASE ee
10, 1 1
100, 1 104
20, 13
1 1 7
&0, ] ]
&0, 7 107
10, 8 4
1.0 01 0asd
20,0 in on?
42,0 11 006
40,0 1% 159
50,0 19 0nd
10,0 16 i50

TRACKS 2 & 4 se

3 100, 4

4000FT STEP 0,4
2300, 500,
17 4200,
20900, - 00D,

3-23

12

oB

K]

5 1n,

ino,
40,

10,
60,
in,

10,0
60,0
in,0
50,0
i00,0

10,

ToL

104

1,0

O~y O s b e

a3
10

13
15
15

150
48

107

cos
0gs
906
150
0n4
101

o1

13

1,
1CG.
1004
iny
104
109|
10,
60,0
4040
2C.0"
10,0
10,0
100,40

20y

NEF 35
159,
509,
304
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4.0 NEF PROGRAM USER'S GUIDE

This section contdins infarmation regarding the use of the NEF program.
All contral cards partaining to the execution of the program are discussed. Methods
for data entry, modification and replacement are presented elong with the correspond-
ing punched card formats. Brief explanations regarding input date are included as
well as input restrictions and data input ordering rules. Progrom error messages and
Informative messages are listed and explained. Also, to aid data entry, a set of

coding forms s provided,
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4,1  Input Coding - NEF Contour Program

Deck Setup

A sample deck setup for the WEF contour program is shown in Figure 4.1-1,
Additional data blocks not shown end their accompanying code cards may be inserfed,

without conflict, between the Noise Curve Definitions and Mix Code Cords shown in

the figure.

System Conirol Cards

In general, these ore necessary for setup of peripheral devices ond allocation
of core. The format of the system control cards varies depending on the type of

machine used, Consequently, they will not be discussed here.

START Card

The first progrom card must contain the word START in card columns 1 through 5
as shown below. The remaining columns'can be used for comments which will be

printed on the first line of output.

Lp2fslegspajrtajejragulazfistie] wiw iz |kl w]ze]n Je2 2] 24>

_smnlm|1|t41|t|!||||||1|4'.

PLOT Card

The second program card controls the plot output, if any. A sample is shawn
below. A blank card is used when no plots ore desired, After this card the program

proceeds eutomaticolly 1o the input dota readin routine,

¢

L e el sya LT npaqeagnar poafuadas (aelar el [raln (22 fzs]eafrsfrefar]anfeafialn |’

EJle-,laglolololnl P R N 00 N M T TN O I Y 2 O

Field 1 - The first field must centain the word PLOT for contour plot output.

Field 2 - The 12in this field Indicotes output onto 12 inch wide plotter paper.
30 inch paper can alse be specified,

Field 3 - Format FE.0. This ficld contains the scale factor in feat/inch, If no
scale is specified or if the contour is too large for the scale chosen,
the progrem will automatiéally scale the confour to the smallest

multiple of 2000 feet/inch that will fit the contour onto the plot paper.
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End Card

Contour Control Cards

Nois Curva Meige Colo
Naiig Cutve Marge Code Cord

Mix Coda Cord

Noise Curve Definitlans
Nojte Curve Code Card
Profile Definltiony

Profile Code Cord
Appinach Paromeler Match

A h Parameter Match Code Card

Trock Group Definitions

/ Blank Cards
|
JE
Mix Dala
/|
Pt
7 n

I
L/

|/

Figure 4.1-1

Somple Deck Setup

4-3

Tiock Group Code Card
Track Definitions
Number of Tracks
Rupway Dafinition

Numhar of Runwoys

Runwoys and Trocks Coda Card
Plol Control Card

Start Card

Syvlam Control Cards



READIN Conlro! Card

Alter the PLOT cé:rd, the program begins to read airport data,  The first card
is the READIN contro] cord, This card precedes each seporate block of input data,
A code conioined in the first fields transfars program control to the desired input
subroutine. This code and other clements of the READIN confro! card are listed in

Table 4.1~1. The sample cord below is for mix data input,

Virfordagapnd rysjofuopupajaalnefanfia]ir ] sofailaz [ey]aa)es|anl 2y len]ae,.
& . o -
’ ;E[a 1 1:‘4 ;11’651- ,fﬂfﬁﬁ IF‘-‘!"’lE_;‘G [¥ :ﬁi&“ﬁ

i Field 1 - Code for input date cotegory (ICODE). See Toble 4.1-1 for
| complote listing. A zero retumns control to main program.,

Field 2 - Input dump indicator (IDUMP), A blark or zero in this field
suppresses printout of infermediate celculations performed on input
i paramelars,
% . Field 3 - Format 13. This field contains @ count indicatar (ICNT) for the
e o block of data that fallows. Tcble 4.1 -1 lists specific definitions
¢ of this Indicator for the varfous input categories.,

Field 4 = Formot 15,0, This field is used exclusively for mix dota input.
It contoins a factor (FAC) thet Is dascribed in the paragraph on
mix data on page 4=15,

Field 5~ The remainder of the READIN conirol card is reserved for comments,
oo These comments are prinied cbove each set of input data as they
o are "echoed" in the printout. Use of this comment block is an easy
way of documenting the data used to make a particular run,
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Table 4,1-1
READIN Control ‘Card

ICODE ICNT Input Category Contents of Input Dump

000 - Returns to main program -
100 1 _Runway, track data Not used for runways

Parameters stored for cai-
100 2 Track dota {onlyd culation of distance to

each track segment

. Sorted, combined list of
100 3 Mix data (feng form) equivalent operaticns*
100 4 L:.‘::gul;:e percent, Same as above
100 5 Mix date {fixed Same as above
percent format)

101 # Profiles . Profile datn Not used
102 | # Noise Curves Noise dato Mot used

Restriction start and end

103 | # Takeoff Restrictions| Takeoff restriction data | altitudes and distances for
each takeoff profile

104 | # Merges Noise curve merge data Resulr?nf Ii“ of equivalent
operations

105 { # Track Group Track group date Naot used

106 | #Wind Conditions Wind data Not used

‘ _ Noise curve =~ approoch

107 parameter match Not used

108 # Approach Approach porameter Not used

parameter sets data
109 _ Tolerances for SIFT Not used

and Loop Check

*Equivulenr Operations ~ the tota) number of operations in a 24-hour period (with
night flights weighted by a factor of 16.7) for any given aircraft type on a

particular profile and track.




Runway Data

For the purposes of the NEF program runways are defined in one direction only,
The brake release point defermines ane end end the landing ihreshold (on the opposite

end) the other. Ground tracks are appended to the thrashold end. Ambient préssure

and temperature are also defined in'the set of runway input,

FUNWAY DEMINITION CODING FORM

Heusa do rat

B 2y @ (8)

WIYLD LADDIIATORICS

I
wor

seleiegiinie sy

(])""""‘-O. Py MENTREEE YRV e T E R R N EETE] NN NEEEEN IS RN N LI

(3)"'—'5"4" i DUNLIAYS TR mraun INTERSATI il wedtA® g s g s sa gy jase:

DA § I CTC I TG I N O TN R Ui I PR T e SO sz

(5)"'—“—"_:! e E-1y- RN RS F- N vl lsyen [ PRes oV e can  BIR pu e g ey s ey
Lloprsre [eraua g | laag s posps 1870, 0 RN EEAN RN TR RN RN
| M 2000, | rito, s azzens [ beavo o 3 Bt s s g
gz ksado, | |e. o et besen, Tleaeron | oy (JJBR i v a gy
{1 | (NS R ERTREEEE SR RN Il!\\lll %_‘_“. NN TSNS R R RRA N
BE R RN FLUERRNIRERENEES) '!!I\LL LAEEREERA PSRN AN E R AR AR RN NN RN ]
N A AT s b ey LYY A NN ERENE NN AT AN NN T NN NN RN
lal] fbddr iz LLh 2 1y bt ea |l g Lile )t ALl gdan g e v e 11 adl
FARNNEREENE AEIITRNRNE R RE N | FENER W yaae g bl g e el sa e gt b e b b1t ) bdd
41 PR Lad ety [N EREN) ERERE| st o bt g el
W i ETE S | ST | [PSITWNE § A EITEE | | N N IErey § TS Lttt Ll gk
R FERTEEN it i ey INEEEE NN NN NN RN NI CE RN R RN S|
| 1L, TET | TR EERUEE sty [ e g b g b byt by
_'_HJlllLl_l Akt IR IETRARSH R NN RE SN N [EENE RN SRR NN SIS NN NN
- RN edgaaa] fears gy (NBWEEE RN NS AN FE R NSNS RN
- Lttt 1l Lid t 11 LI I N Sl t) 4 L1 et i 020 T T T I T T T O A
NN EEw| SIRENEN NN KRR s | Ml p g b leseea g b e it ra s s
sped fosagnesianmarad bovapupmpoenmgel b Ln yrtmmysnr |l Josssgonne oo yosto] Buporpinponsagengon s Jonpmg s g oo g s g oo gy e

|

@) 7

(1) Airport pressure altitude in feot chove sea level, F formot,

(2)  Ambient airport temperature in degrees centigrade, F format,

(3)  Number of runway definition cards to be input. [ format,

(4) Comment.

(8)  Runway number. T format, These numbers must form a set of consecutive
integers starting from 1.

(6} %,y coordinates of the'broke release end of the runway. F format,

(7} %,y coordinales of end of the runway to which the ground tracks are
attached (threshold), F format,

{8}  Space for comments,
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Track Data

The reading of greund track dafa begins irnme_dicit:-ly after input of runway
definifions wiih'no READIN controf card reguired. Tracks consist of up to 15 sagmants
which are either straight lines or circulor segments.  Segments are defined by o length
or turn angle ond a radius of curvafure, Aadius of O designutes a straight segment.
I The first segment must be straight, therefore, the radius of curvature input is unneces-

i sary. Data for tracks with up to B segmenis may be inpul on one card, Additional

segments require fwo cords.  An example of such a Irack is lrack no, 12 below.

The direction of turns s denoted by the sign of the radius of curvature.,

Posifive is fo the right.

1RAC K DALA CQLING FORM

o 2) Flesee da vl
i Lerpndh (1)
¥ VIYLE LATORATORILS

4
Trech Lo R

P P T R TR L Tr S P UP YRR I T P ITt T TN 1T AL LRy st tets Syt et fun b fngordshgortats duaduaton ot fre i |t et el ortae

| —ed L TANCEA TR MLAME [HTTIAAT Il | wH L . ,
' (1) Iwu R otrcrmeri e e AR e T Y e ""-1.'.':\""'“?.-..: -r‘& | n:a' !buf?’ NS Jn.!u'a!
|'-l B fsie boanyiimi sl areay el s wogg laimagmadioinmen e e bom w et i e s D s Loy s g | g |epesu, mp sE g i ey s
(3) b2l f St S W2 g el s vy lam f-ﬂlfo.:: RN RN IEEEA SRR RN E SRR
A NP - [T T R oy - R ERETL PR P RN RN FRNEE FERTY WERL SRRl RSN Ry
ol
)

(4) ra f-.%,,:-‘,’ﬁ.ul-.fls‘p_J-_u_l-“--1'--‘---g-:l_u_l-r-!x NETI NN ENRNN L
(5)'——'5—""1,‘5‘0.1- FERNA NN FNNEL EEE P £ L] IR EEEERE NN IRl SEEA A AN
P 'l-"iﬂ----ln_a,_:"-f-.a"f:».-nI--bfnfo-- S PR Y TR P R T
o i
o ,_ﬂ_'LALt"-ﬁ.- LR LT WE LV 00 L A O~ OO - 1 - S AR V00 S O 2 SO [ -T2 R A A AT
.

11’3--./“3--2-050“41_1'1-4--~':!--1v~-~'--n|;||1||||||1 141
oo brghme o oo b et e b g e g
PR 2 W ST vlL1 & SO+ Y] 1-|50_._l__-_ LS h3ea 0 Ras e b isn .,y T
-':'J"- C:..'L_'_.L' ._{_-\‘.',‘._',:f_ﬂ LIR30 IR T T T O OO LN 1134

]
(6) e s eI A SRR |
5 |otliad elpe oy b,
;

I EER L N

(LN Ly AR FENEL TSR N FUNRARE SN KN SN RS U RN E R AR AU TSR AR REA AR RN
h

1.3

3

AR (B T USSP 3 ORI AN - T Y TN 3 - s I SRR+ DPPIP 1</ NI U201 - 1 PO PP TP
e -‘1‘!'.3150-!2.0: .-'Jllﬂ'_nlf‘f_\'--f"’:r:ﬂ.;' s s o ag e s gl e laa ey fatal
i
-

I f:! e ‘fﬂ'-?-.hl‘fn-'f.laLJ:ZQp_;_h_-[-S_:LE;;_;_ﬂwa*’ﬂu Fele S ot laaa 1 g

) L] TR TR WSS SRR E K e i) SIS TSN AN EEEN TR NN RN

(7) A FEETES FEEEE T N il e dae i dot e Ja e g g by ee sty g b kel i

B A TN A I N A L A N TR I TN TS AN AN RNl S
LTT0 LIS KT IFCYTIESTS KYTCICas) LY Ir PeTes PPeveyT wreim ) rwrm maba o I T g augmpsmpus s rtyaitero | emnn m g P v prepmgne for s e e

(1)  Number of track data cards to fellow. | format.
) (%)  Space for comment.
_ {3} Number of runway to which the irack is eppended. 1 format,
: (4}  Track number, T format.
(5)  Number of segments in the track. [ format,
&) . Length of the first segment in nostical miles, F format,
{7)  Length or turn angle and radive of curvature of swheequent segments,
v Length and radii are in noukice! mites ond fuin angles are in degrees,
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Track Groups

The combining of tracks into groups is an efficiency measure that con be utilized
whenever fracks coincide for a distence near the runway ond operational restrictions
along the common distance are identical for those Iracks, A somple of the inpul cading
is shown helow. Following the READIN code cord, one card must be inpul for each of
tha groups specified,

TRACK GROUP DATA COBING FORM

WIVLE LADANETORILS

TRALK ILIMLERS
o 1| comnen
DIYIANCE 1 2 3 4 § [ 7 a v " n ”n n [} 15 " COMRT11
TP ety T ITURITTL JRVR R PRI DGR ARty PUTVTUI IV PSS MR t) IRCTTATT] P I o TP T ITUIT e Tey
(]).__..-....,:! .‘.x_fn:f.a_n.....\_;..d_u.ﬁ e o g e w e g ey g |l g e o pa o sl "I_M._...
L2 L - . N T AT T ATV E RV PSRN A ENA AU SNTH ANER PN SRS ERRN ¢ I NN
ol oo e 8 aaal et s Voo Faee s fupade el e g oot iy S
N TS PR W SR 7 AT IERE S ENA RE TR SRR A AR AR XA FEE YRR SR SR TN L FTA L
Lo e o B T fae b g o Lo b e s fuag e ot LRI
AN R AW R VLU RRTL R RN ST SNWE FETE STl NS PERl FENE INTH FSTS FENE FEPA SWEN &) £ N0
AAr. . ea Lenadazalo ety ool oo | pn e dean fuaa o e oy boey fua sl J o KIZA 20
_..L_l __L‘J_A_LJ_‘_]_L TE PN REEY P TR BNVl pu. IMAEEETE SRR TR SN XN W) !‘_;_;_1_,
.J_}.._L,L.J_Lj.._l_l.. TR RSN SRR AR ISR RN NUER AR ST N NREE RN R N ] RN
.,I'- A bt L FEENAENEANEE NN Y] s b g Yot )y s Yo 1 by 2 il 1t Lt
b L Lyt il Lt e Faat '-|9- Jar )t ] IR NN I T O O T 0
W NN NN 1 (1l Ll g pa.e gt s Lt da s g a rr 1 i 11}t I U O I
bt o o Jeee | e ad e b g Joee p o Jaaa s e d e Lo s T L e Jae pd e Je o
[T Y dod—1 ol A LI I T 0 T O T Lol Ll 11 1 ll'l aad Aol L fedd, id b Lodli L.l
_‘-‘_I.IDQI Ll N ) dadol LXok o Lt r e et b g Lt 1A NI N O N 0 OO0 OO R O O
_H_;.L._J_;__g_._ INER TR PRI IR NEEE N T AT LEEN AT A SN EN FE SN NN NTEY FEEE SN
S T A N R IEE N EEN] Ll il LI T T S I Lolod Jdd) 1 i Ll |
e be (oot o oo e g togad ool e les g ool b lasede sy
JPH B IR FEWEE PR | FET1 SREE SR SUN FANETAEENE R RA TN SR AN TR E NS RS SN NN
ot [l ] B e daa Loy des g Vew 4, Lt bty Ly ) a e fae g 10yl
oo o T nervialaruge [ lasem alnmpmd ] EY oo cpaten o safujeepngat |
(@)
{3)
(4)

(1}  Track group number, Iformat.

{2  Common distance in nautical miles from the far end of the runway from'a
point on the track. F format,

(3)  Numbers of the tracks which arc members of the group. If there are more’
than 16 trocks in o particular group they may be entered on o second card
with elements (1) and (2) repeated, Format 1615,

(4)  Space for comment,
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Noise NData

Any noise level informotion stored in the program may be repluced or aliered,

Either an entire dala set mey be replaced or a curve for on individual power selting

may he changed. IF chonges are made af only a single power sclting, care must he

exercised to insure that proper ordering of thrust fevels is mointained. The individuol

curves must be numbered consecutively with decieosing fevels of power,

The indicator ICNT on the READIN eede cord contains the number of curves

to be read in. One card for each curve follows in the formal illustrated below.

They moy be input in any order,

UYL LADDART OIS

NOISE DATA CODING FORM
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Aircraft type number,

I format,

Power setting curve number for that aircroft type, [ format,
Corrected net thrust corresponding to the following noise levels, F format.
Effective perceived noise levels correspanding fo the input aircraft type

and power setling at the slont ranges specified in the heading, 'Format 8F7,

Space for comment,

4-9



Profile Dala

Performonce data for o large number of takeoff operations are stored in the

program, However, opproach profiles are not. The required profile data consists

of girereft height, thrust setling and speed at up lo 10 distances along the flight

track. Somple input are shown below.

See Sections 2,2,1 and 2.4.,2 for the standord takeoff profile format and

description. See Section 2.4.3 for use of indicators for approach profiles,

{3)

L¥Lh trpbraToiues

FRQIILE DEFINITICH CORING FORM
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1
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S GMINT
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Shenbanfe) st by

Grtnr

5
e sttt
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7
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1
ctagfied by Sedaat s

semenr | ttoanr

o e pednet g iegen] el ) Ve s
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3
(5)

6) .
7}

Profile number, [ format

.

T L I T T ]

A code which determines the interpretation of the input ground track distances.
A zero or blank implies that these distances will be input Tn noutical miles,
Otherwise, input is in feel,

Space for comment.
Ground track distances.

Format 10F8.x.
Aireraft speed in ktes.

Format 10F8,x.
Atrcraft helghts above the runway corresponding to the input track distances,

Corrected net thrust in pounds per engine,
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Approoch Paremeter Input

The porameters which are stored for use with appreach profiles may be reploced

or changed in a manner itlustrated below. The number of sets to be input is contained

in the ICNT indicutor on the READIN code card, 3 cards are input for each set,

Plewre da nat
bagporch [
AUVLE LARYNATERIRS

I PPROACH

ARAKETER CODING FOIM
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(6)

(7)

(8)

o) (a2 (3 (4

Parameter set number, I format.

Title information,

Aircraft landing weight in pounds. F format.

Number of engines., F farmat,

Landing roll distonce in feet from the threshald,

Landing speed in knots,

Net thrust required for approach on a 3° glide slope with landing flaps,
Thrust is given in pounds per engine,

Net thrust required for approach on o 6° glide slope with landing flaps.
Thrust required for level flight with upproach flaps.

Thrust required for approach on a 3° glide slope with approoch flops set,
Thrust required for level flight with maneuver flaps,

Thrust required for a 500 foot/nm descent with maneuver flaps.

Idle thrust,

Thrust for reversal,
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Takeoff Restriction Input

If the desired takeoff procedures do not correspond to the recommended ATA pro-
cedure, then segments may be cdded to the stored profiles so that they more closely
opproximate the desired operations. The 5 types of segments that may be added are listed
in Table 4,1-2, Their pesition and length in the profile may be specified either.by dis-
tances from brake release or airplane altitude, Far obvious reasons the end of a restriction
which places the aircraft in level flight must be specified by a distance fram brake release.

The input format is shown below.

After these cards an additional card Is input in format 1615 which allows the user to
override the cutback option for any of the 16 possible aircraft types, The possible override

modes are listed in Table 4.1-3.
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{I) Restriction number, This number is selected by the user, but must be less than
25, 1 format.

{2) Cade number for type of restriction. See Table 4.1-2, [ format,

{3) Gradient for type 5 cutbacks only. F format,

{4) Stort of restriction, If the input value is greater than 100, the program interprets
it as an altitude in feet, Otherwise, it is token to mean a distance from brake
release in noutical miles. F format,

(5) End of restriction. The input convention is the same as for the beginning of the
restriction,

(6) Track numbers, 4.12



]
;

Table 4.1-2
Takeolf Restriction Type Codes

.0 - No restriction

1 = Level flight {meximum altitude resisiction)
2 ~ Segment at tekeoff power

3 ~ Segment at moximum climb pover

4 = Cutback to fhrust specified by FAR Port 36

5 - Cuibock to a specified gradient

Table 4,13
Restrietion Override Codes

0 - Allow any type of restriction
1 = Do not allow eny restrictions
2 « Allow FAR 35 type cutbacks only

3 - Allow insertion of takeoff or climb power
segments only
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Wind Data

Separate wind conditions may be iﬁpur for each track group. This allows

compulation of perfermance corresponding fo average wind conditions on each

group of Iracks when they are inuse, Calm conditions are ossumed when no data

are given for a particular track group or when a track is not assigned to‘any group,

The required input is shown below.

VAIND DATA CODING FORM

LYVLE LAEDRATORILS
GAP | WulnD wing  fCie | wIND WIND Ic.ir VAND WiND | GRp | WIND Wkd  [CEr | VD VA
1 SHED piRicnon] ¢ LY &Rt T4 v by + seo [omciian] ¢ H mstenex| f ENED JOIICneH
FPTTY) FPTYAOUET [N RO (ST R tne MERLAT RO BT Py Lt o puis: ™ vired gengusteclagurts [odts ok ) sintyregnl
(])“".?—l"ls:a_;_n_a.iﬂ.u.;.u.;} A YL . [T of P At b Reala Sltaga ] r
ll“"llllz OJLA !|llll'l Ll .l Lol 1Ll L 1.0 L0 Ll {0 X Ll LI . ) 113 Ll
l_L‘ll.lLlﬂllll 1L PR o I S I S Ly | 1.1 JEENEENNNNN 1. IRENW] L1414
AT N N Y PRI S N i.]lll A ENEIEN P ABEN AR AN SN AN NS NN N J I 3% ]
1M IR T I FRIRNE SRR E SRS IR AN ANA NN N SEE EENARENSE RN N VUSRS S} [NENE|
@)———-

(3)

{n
(3
@)

Number of the group for which the wind conditions

Wind speed in knots, Format F6,0.
Direction from which wind is blowing in degrees from the positive
y~direction. Format F6.0,
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Mix Data Input

The aireraft fleet mix is o deseription of the type and mognitude of activity ot
an airport, The input consisls of tabulations of the numbers of day and night operations
for each flight into the virpert, For the purposes of the program, a flight is defined as
a combinoﬁon of aireroft type, profile and ground track, Dala for four flights are put
on each card Reading continues until the progrem hils a blank quarter of a cord,

If data for a certain flight appears again, the operations are added, '

The variable FAC on the READIN control card may be used to increase or decrease
the mix quentity by o mulfiple, The defeult velueis 1. A negolive varioble meons
that the present mix should be udded fo data already aveilable to the machine, If FAC

is positive, the previously read data will be replaced,

ALRCRAFT FLEET 221X DAGA CODING FORM
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(1)  Track number, I format,

(2)  Profile number. T format,

{3) Ailrcralt type (noise curve) number, I format,

{(4)  The number of daily daytime operations for the defined aireraft type on
thot particular profile and track, F format,

{5}  The number of nighttime operations.  F format,

{6)  The first blank field, This significs the end of the mix data,
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Track Percent Usoge

This type of input is used when the distribution of individual flights over all
tracks s not known, but where the lotal percent usage for all aircraft types is known.
In this case, the mix is inpuf without assignad tracks, The program then culomatically
allocates the traffic to the track, If the approach profile number is not-specified in
the mix data, a profile number is assigned equal o the track number plus 100.

When used, this input must precede the mix data,

TRACK USAGE COQING FORM

VIYLE LACORRTCRITS
g | PRACENT | RoscOnd | TRE | FEPCULNE | HRCINT | 320 | HECIND | pLACENT FIRCINT | FORCEM | IRK | FiRCENT ] MECLHT
P ARRVAIS [BeRsrTygies] ¢ AFSVALS [utpsarned 4 ARVALS [D{PARIUILY APLIVALS {OTPARTURLS  FAsuvALS [DIFARILGIS | Cormen
PPN TV ST APl SRV ST A (PR PRI RTINS Ipraremitply ICTETI PEVOPRORAS ST TINT O PR

~—a
n

OIS

(])—'f".f LIS N DTN 1 IR LA - N 11 1 W VA - A Lol R SR v A - NI 0} T
I : o Un2al T Lie ol ) Bou 1 lo I3 o a1 P RRTA .-190_.-_u._;.1.\$-_..o_-p.c.sum._-_
(2)—"::1.'.'" k33 .J.-.'?_jsh..l.-&‘.l.? ouats | JAaetnellng ] 0 ol 1 Jb‘éﬂ-..ﬂ_ff.‘i.a.u_l_n.,l“il’ﬂ..l.
.JI;t.]P....z,s‘.p.. O st L RAYE s Ay g on oSt | 500 1 ,.-9.1115._;?50..44_4_1. S, pall A
(3) _;j_;mg;tla,,{g;sb Aloa g sy et 1y Voo g Jen e g by (B g iy er sy dyrfonens el agig

T RN NN Lt a s e Pos gt Jaaa st v et oy oo o gl g i
IIEN SFEFE] Leid o by e lv e palg dedata t b g g el oy i p e a oy o s 0y Tpaypt d gt (v ¥ H o
Ittt ity NN I T N T T 6 T O I O 0 0 0 O O O 2 T O 0 O T O O O | Ll

EESERERENEFENENNERE N RN VO T ] JLi1d | e dtlafatr e [l bt Pl bt Ll 1t Lot do -

1i ! (AN NS I NN S AN R NI NENE IS NN AR NS S NS N ]

(O N NN . JLl 1 et a1 [ b2 T 2 P - T O O S N L O o I I B 112 ).

A NSRS N NSNS F I S N O N 60 0 0 NN N O

U -0 R T O I T N 0 00 T U 0 0 1 S O 2 O 60 0 I 00 I O SOy O I 9

ot e oo b g Lo Loty gttt aa o e g by a g aaa ) aa g pal e

FIU EETE S P S IR WU 0 A 6 1 N T I O OO I I O 0 O 0T U 0 I N 0 I T O O O P O R O R ¢

et b e b vt el Lted s ol ee i fo rpa fa el i b g

L] ded td 1 Lo e fra L e et Pyt gt s g et ledd o b ikl ex gt L) g

by bl

OT LI YL LT LTIy TR e pufuwiefarmatii; a]amer o s e dapg e e el oy LI

(1) Track number, I format,
(2)  Percent of total airport landings made on thot track,

(3) Percent takeoffs. F format,
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Motch Parameter Input

Some meons is necessary for the pragrom to cerrelate the stared approach paremeiors
with the aireraft typos that they deseribe, The maich parometer input consists of a single
card ofter the READIN code card, This card has 14 fields — one for etich pessible afr-
croft type, The number of the upprooch paremetey set that applies ta edch noise curve

is enlered into the corrésponding field., The cord formot is 1615, This is a necassary

input whon approach profile indicators are vied,

Noise Curve Merging

The merge option allows the user to change neise curve numbers defined in
fhe mix data, This allows increased efficiency vhen two curves aro defined identically
and can be combired,

After the READIN conirol card, the merge input requires ene card for cach noise
curve to be redefined, The card format is 213 with the fiest field containing the noise
curve number to be changed and the second containing its new value. The remainder

of the cord is left for comment,

Tolerance Input

Due to unusual airport data, it may be desirable to change the tolerances used in
the program for determining whether a Flight produces significant noise and for determining
whether the contour is caught in a leop. The loop tolerance and significance tolerances

are read on a single card, Format 2F10.0, in that order. See Table 4.1-4.
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Table 4,1-4

Tolerance Inputs

Variable | Card Columns| Default Value Meaning

TOLLOP 1-10 0.1 Fraction of stepsize; minimum dis~
tanee of contour from itself.

TOLSIG 11 - 20 2,0 Maximum numbel" of standard

deviations from the noise energy
average ollowed for significance.




Program Cenlro! Cord

After o blank READIN control cord has been read, the next input is o program

confrol card. The availoble options are s follows: The first letter of cach code word

must-he punched in cord column 1,

1 START ~ loops conlro! back lo the beginning of the pregram, Just as before, the
card that follews must be a PLOT card,
' :' END - terminafes the run, ]
| MOR - returns to the READIN routine for more input data,
: blank - procedes with the contour calculalion.

Contour Title Cards

After a blank progrem control card, the pregrom expects two litle cards, Card
columns 1 threugh é on the first are reserved for o user contour identification code,
The lost two digits of this code are assumed to designate the year for which the contour
prediction will be mode. 24 locations ofter the identification code are reserved for
I'h'c girport name, This is printed at the top of each puge of output, The remainder of
the card is left for guneral purpose fitle informalion, [t also is printed os o heading on
o cach output page, The second card is a plot title card.  However, it also is included

in ihe prinfout heading.

Contour Contrel Caord

Data to define an individual contour are contoined on o single cord, The formot |

is 8F10.x, F?.x,11. The parameters are described below.
\: . sivgefaleisduinyortogi] oo el ) pley L gl aniuslosterlantrelre o poe g dvel o] fckon ratond onluedon Lowtos e orlastanl e n oeloefuo [un Lol v der] oo Juston|selinbusgoe [en]ualerloefas]ss fong-agoe] s £ vqebeejapeets
Rt 4o, Lt I.u-i]'l bttt 3 15000, 1 [m8S00an o BSom e b e e Ly 12,5'0..1 12 'th

Field 1 - The target NEF contour level, A ncgotive value signified the last
contour desired belore returning fo tha program control cord,

Field 2 = Acceptable contour tolerance,

Field 3 - X-coordinate of the start point.

Field 4 = Y-coordinate of the start point.,

Field 5 - Stepsize in fect,

Fleld 6 - X-coordinale of the last contour point if the user desires the contour
to end at «a different point than the start point, When using this optien
it must be known thot the end point s on the contour, If fields é and 7
are blank, the end point is ignored.

Field 7 - - Y-ccordinate of the end point, :

Field 8 = Maximum number of eontour points you'll allow. Defoult is 250,

Fleld ¢ ~ IERROR - a dump indicator, See Table 4.1-5,
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Table 4,1-5
Conlour Dump Indicater — IERROR

Normal execulion, The printed culput consists only of
calculated confour points, This indicator will be switched
te 2, if the program for some rewson fails e find the conlour,

The output will list the coordinales and noise exposure at
every point considered in the centour iterniions,

The output will contain o tobuleticn of the noise from each
individual flight at every point considered in the contour
iteration. Exeeution will lermingte when o point on the
contour is found.

The eutput is identical fo r(2‘); howaver, execulion does not
aulomatically terminate when o peint is found.
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4.2" Input Coding - NEF Grid Program

Program Control Covd

The first input card encountered by the NEF grid program is a program control

card, The code options, which must be entered in cord columns 1-3, are:

DTA ~  sends program control to READIN for input dala,
END - terminates execution.

MAT - sends progrom control to a routine thot reads coordinates of o matrix
of points ever which naise exposure levels ore desired,

PTS -  colls @ routine that reads a set of descrete points for noise exposure
evoluation,

The first cord of the input deck must be o DTA card,

Data Input

Input routines are shared with the NEF coniour program, Therefare, input formats

and proecedures are identical, Note, however, that the tolerance Tnputs are meaningless.

Matrix Definition

This pregrom option allows caleulation of noise exposure aver a rectangular grid,
After two title cords the grid is defined on a singlé card as follows. The format is

AF1~.x,415.

alvbe vqagToping g o] idimfrdurdaedinfgariter ]oufan (o |40 eefinlode do for fontoaf ot nJaiusbortuntar esdeskus o0 0 Fa0]an]an]on] a8[arin |14 V0L T04T] 18 [R01STTA0080 D01 00 [2R 00

L1

LJ‘UOEOO- L 18080, 1 4 s o080, looa . a2y I

Feld 1 = Minimum x-coordinate of the grid.

Field 2 = Maximum y-coordinate.

FField 3 - Dislance between grid points in the x-direction in feet,

Field 4 - Distance betwecen grid points in the y-direction in feet, (A negative quentity.)}

Field 5 = Numiber of columns in the matrix, (x points)

Field & ~ Number of rows. {y points)

Field 7 - Dump indicator. [f this variahle is nonzero, informaticn will be printed for
each individual flight, .

Field 8 < Contribution indicatar, If this variable is nonzero, the component of the
total exposure due to each individual noise type will be output.
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Discrete Point Input

This is ncorly identical to the molrix input except thot the peinls are defined
individually. The first card after the two tille cards sets the number of poinl definition

cards to be read in,  The format for this card is 15, A separate card is required for

- ench point at which the noise exposure colculation is desired. The format of these

cords is 2F10,»,215, An example is shown below,

Adtdttejara i adngetv) qudilondupirpoafontpte Jergarfeafesgroprtfoafealvebagfoa Jpelua] on]eedanfee] aefeatarvifanjer
L.ﬁ“:?-‘;:_l i '}-IIL2'(LA_LI S ?1 L 1! 1 I'!JAJ lelr1>]1!!_1

Field 1 = x-coordinate of the point.
Field 2 -~ y-coordinate,

Field 3 « Dump indicalor,

Field 4 = Contribution indicator.

The indicotors have identical meanings with those used in matrix definitions,
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4.3 Coding Forms

The following 1s a set of coding forms which can be used for entering data
tnto the NEF programs. The titles indicate the data to which the forms apply. Each
form has been sectioned to indicate the fields where the program expects fo find data.
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AIRCRAFT FLEET MIX DATA CODING FORM
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APPROACH PARAMETER CODING FORM
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TAKEOQFRF RESTRICTION CODING FORM
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4.4 - Input Restrictions

Variagble Array Size end Ordering Limitelions

Runways ~ Progrom cccepls o maximum of 15 runway definitions. (The

Tracks -

Track Groups —

Moise Curves —

Profiles -

program requires a separate definition for each direction,) Numbering

must be sequential, starting from 1,

Program accepls up 1o 88 fracks of o moximum of 15 segments each,

The lost segnent is aulomotically set as o very long straight one, The
first is olso forced to be stroight, but It con have ony length —even
negative. (The negative lengths only make sense for tokeoffs where
tums are mode while the plane is still over the runway.} The program
does not allow more thon two consecutive curved sc:gmén ts that tum in
the some direction, nor dees it allow curve segments with turning angles
over 270° or curves of over 1B0® not bound on both sides by stralght seg~

menfs, Numbering of tracks is arbitrory but between 1 and 88,

Up to 25 track groups are allowed. They may contain any number of

tracks.

The progrom aceepts up to 16 different noise curve sets, The number-
ing of these sets is the choice of the user, (No.ise’ curve 16 does not
presently contain stored dota end, therefore, is a logical choice for
on additional curve.) Eoch set contoins spoce for EPNL's at eight
specific distances for up to six power sctlings. The power settings
must be numbered consecutively in descending arder. (The highest
power seiting is #1, the next highest #2, etc,) If six power setlings

are not used, the remainder of the crray raust be zeroed,

Up to 149 profiles can be input into the program, Profile #100 must
not be used, as it is used by the program to store intermediate calculo-

fions. Profiles numbered 1-85 are reserved for tokeoff profiles in
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stondard form (see Section 4.3 for formet). This numbering convention
must be observed when takeoff restrictions are used, Indicator«form
approach profiles (see Section 2,4,3) must be numbered between 96

and 9% or 101 and 150, Any profiles numbered in this range must

have metch indicators defined for each of the aircraft types that use

the particular profile, Numbers 85 through 99 are reserved for profiles
in literal form, If the fixed percentage mix data option is used, takeoff

profiles must be numbered 95 or below and approach profiles numbered

above that,
Approach - Space is reserved for up to 12 sets of the 14 approach parameters.
Parameters
Wind — A sef of wind conditions may be defined for each track group.
Cut=back  — Up to 25 tekeoff procedure restrictions moy be defined. A restriction
may contain any number of tracks. All tracks in o track group must be
covered by identical restrictions, If any, within the common distance.
Operations — The total number of flight operations, thot is distinct track~profile~

nofse curve combinations, must not exceed 2000,

NOTE: If any variable is read into the program twice, the second definition will
ovarride the first,
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Inpul Block Ordering fules

The ordering of input dato blocks is atbitrary, subjeet to the following

resirictions;

.

2,
3.
4,

5.

Track input dato must Tollew runwoy definition

Track group inpul must precede mis dota ond follow track input

Noise cuive — approach thrust mateh (if used) must precede mix data
Truck use percentoges must come before mix data when fixed proportion
format is used

Noise curve merging must follow mix data
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4.5 Error Messages

Several types of errors mﬁy be detected by program cheeks. Discovery of an
error nomally terminales execution. However, this may be efrcumvented in somo
instances, by use of the wor'd START on the program control card in front of a new
case or by use'of the 1IERROR indicator (sce séelion 4.1) in the lost column of the

contour control card, The possible error messages are listed below:

ERROR IN INPUT DATA - This message appears whenever any of several {ypes of
input errors ore defacted, A st of possible error situotions is con-
tained in Table 4.5-1. Aflier any eror encounter the program cearches
the input deek for o START cord {o resume exesution. If no START

cards follow the error, oxecution terminates,

ILLEGAL TRACK DEFINITION - This message occurs when an improper frack definition
is read in. (See Section 4.4 for aliovable track configurations.) The

input errar message follows,

CANNOT FIND THE FIRST POINT ~ After 26 iterations from the input start point,
the progrom has not been able to find a point within folerance of the
specified contour [evel. Depending on the IERROR indicator on the
confour cede card, the program repeaies the search ond dumps inter-
mediate caleulations. The progrem proceeds o seorch for the next

specified confour level, if any.
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Table 4,5-]

Input Errors Causing Message.—- "ERROR IN 1INPUT DATA"

Type of Dula Being Ruead

Possible Cause of Error Message

Noise Pafa

&

Improper erdering of noise
curves with respect to thrust

Takeoff Restrictions

Restriction number greater
than 25

Profile numbered in range
1-89 thot is not in standard
form

Track Group Daia

Not alf tracks in the group
originate from the same runway

Approach Parameter
Match Indicators

Indicator out of ronge

AFP roach Parometers

Indicator out of range

A-positive ground roll distence

Zero engines specified

Runway Data

Profile numbered in range 1-89
that is not in standard form

Mix Data

Over 2000 flights specified

Total specified track usage per-
cenlages are ‘not within 2 percent
of 100

Noise curve number out of range
Profile number out of range

Improper match indicator for
noise curve specified on a profile
numbered over 100

Treck number out of range
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THE DERIVATIVE 1§ ZERO ~ During the search for ihe first contour point the program
has reached a situation where the threa points used for gradient cal~
culation have identical nolsa levels. Since the gradient direciion is

then indelerminate, the pragram oboris the search for the present conlour

and goes on lo the next.

MAXPTS EXCEEDED, THIS CONTQUR IS BEING DELEYED - The number of points

compuied on the contour hos exceeded the maximum specified.

AFTER -~ FTERATIONS, THIS CONTOUR 15 BEING DELETED ~ An infernal check
is made on the number of ilerolicns nceded to computo each confour
point, If this number becomes excessive, the contour search is
terminoted. Depending on the IERROR indicater, the progrem repeals
{he unsuccessful search and dumps infemediate results before preceeding

with the next contour.
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4.6 Informative Messages

. There are three messages of an Informative nature that may occasionally appear
on the far right side of the contour point printout, These messages and their meanings
are;

SFT - If, of some time during the search for a contour point, a point is found that appears
to be on the contour using only the significant flights but is not
within tolerance using oll flights, the table of significant flights
is recomputed with a closer tolerance. When this occurs, this

message Is printed.

LOOP i ~ If a point Is found on the contaur in an area where points have already
been found, this message is printed, 1 may have the values

1, 2, or 3, depending on the action taken as follows:

T. A valid point cannot be found, the contour will be deleted,

2, A point has been found that is not quite within tolerance;
repeated interpalations will be performed until the point Is

within tolerance.

3, A point has been found within tolerance,

DISC - Points an each side of the contour have been found ond are a very small distance
apart (usually 25 times the contour tolerance in feet} but neithar
point is within tolerance of the contour. The stepsize will be increased
by o factor of 1.5 and the search repeated. This sitwation is common
when the contour comes very close to the runway and, if this is the case,

the problem can be solved by using a smaller stepsize and tolerance.
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5.0 SAMPLE PROGRAM EXECUTION

This section contains a sample of o program axecution., The inpuf data deck
and output listings are presented.

5.1 Input Data Deck

The input data listing which follows is @ |isting of the 80=column punched

cards that comprised the input data deck for this sample run,



§TARY
RLOTIE aood.

RUNWAYS AND TRACKS FOR SEATTLE # SEA @ -

5-2

18R
Jal,
16,
347
1,5
1.5

*1,5
1,5
1.5
1.5
1,5

1,5

vi,5

1,3
-1|5

109 1
428, 15, .
4 ‘ RUNWAYS o SEA @ ) .
1 9953, £100, 2650, -a324,
2 9955,' =4324. 9950- 5100,
3 10783, 51004 10753,  ~4800,
5 10735, 6300, . 1n753, 4680,
22 . YRACKS e5E& & . o, s e
1 i113,4 9, - 0, 4?. 15 4,4 0, 20,
1 ¢1.,5 Al O 9y 1.5 Sﬁu : .
3 5113,% 90, 1,5 4,4 0, 470 15 4,4 0, 20
% Cl.3 6.1 0 P4 1.5 5@, *
3 4 85,3 53; ~3.5 1,48 0, 29y =1.:5 50, e
33 35:3 58y ~1.5 B0, ' S o e
12 155, . L
2 8135,1 2y, =145 3,4 Q. Ja, ~1:5 }u? 0. 30
b €TV, 5 4,2 0y 57, -1.5 6.2 Q0 4. ~1,5 50,
2 7 %5,1 31, ~1+5 3,44 0, oy “1:% 1,7 n, 30,
7 C=7.5 B0 , . : -
2 0 %5.1 3y *1.5 3,4 o] 3 "‘1'5 4e1 0. : 53,
a8 CT;IS Bty .
2 % 65,1 o =15 34 0, Inr =310 41 0O 63,
2 ¢={.5 50, . ,
2uL115,1 3Ly =1s5 3,4 O, 32y #1483 441 0, 63,
£ €15 1,5 06, 38, 1,5 BAs
214 56,5 533, 1,3 245 0, 38, 1:5 50, e
2:7 96,5 53, 1.9 245 0. Any 148 1,3 0, 19,
1?2 LL,3 BN, R
413013,3 27, +1+5 334 145 31y <03 304 Dy 32
13 C-1.5 1,8 0. 81, -1.9 S5
315 155, . e S e
Jea 27,6 44, ~4,5 2,5 0, 48, ¢L.5 B3,
314 79,4 37, 1.8 1,2 0. 41, 148 2,4 0. 90,
117 583, .
21R 77.3 72l -1v5 LT 0. 754 1.5 1|3 0, 24
2.9 57,3 72¢ ~1.5 6,2 0, 58, 1.5 .5q.,
222117,3 12, ~1.5 6,2 0,. 58, 1.5 .4,9 0. 28,
225 c1,5% 6,4 o0, 21.. 1.5 57, . b et s
23{ 216,08 %0, 1.5 50,
4?21L'|j|5 37¢ ~1.5 37. 1.5 3.1 [sX] 72 '1|5 Ay
42z c¢n, 24y ~13 50, :
1ub 4 ® SEA ® TRACK GRaUp DATA FOR SEATTLE
1 35 3 4 - . ' .. SRR
2 541 6 7 8 ¢ 10 Ti 12
3 06 14 15 16
4 Y 18 19 20 2t

9424

9424

11960

11400 o
420, 16
4,2 0, 16,

-

148 0y 61,4
1:8 0, b1,
% : 0| 46|~
T 0, 12+
Ei3 0y 524
d:1 0, 24,
17 0 3D
50,
50,
4,5 0, 50,
75, 15 1Y

SEA
SEA



107
*i02
1361
1302
1303
1304¢
1308
1306
p409¢
asn2
0403
0404
0405
0404
0394

o3n2
0303
0304
g3ns
ETEY
0531
0992
09143
Q704
0905
0708
1101
1142
1103
1104
1105
1104
1401
i4g2 1
14073
1404
1435
1504

102
0701
o902
£9203
0994
0905
0904
101
0171
O
ga

36 NCISE
38540, 117.5 113,2 110.2 106.7 400.9 95,2 91,1 85,0 747-2008
317900 11506 131146 1090 1n%.3 $%.0 93.2  89,¢ 83,0 Jr90=7yw oBa
23730, 124,64 210,1 107,2 ip2,8 96,4 A9,7 85,6 79,8 BOEING -
16330, 11248 10741 10349 - 99,0 - 81.,3- 82,9 — 78.2-- 7240 ---(POST 12=~74)
19250, 108,2 103+5 1004 §5,2 B87.9 9.5 74,7 47,8 : ’ .
ﬁﬁsﬂl 10740 10241 980.8 9318 86,1 77,9 72,9 45,9 '
8509, 112.0 10%:2 106,92 1n3.4 98,0 91,9 88,0 82,0 Fr20-2000
5997, fi2.5 107w 1030 97,4 89,2  Ap.4 77,9 71,8 SPEY 555-¢5
4233, 1928, 100,79 96,1 89,2 80,4 70,6 44,% 57,7 CWRVES
0. . - P, g e e .. . CDNSTRUCTED
0 w TO AGREE W/
N } - . CEARYT RESULTS
13930, 137,77 - 113,86 11{,2 1p07,4 102.2 98,2 92,4 84,3  707-3203,/0
11330, 11443 110, 107.2 103,494 948, P14 &ﬂ|ﬂ Bo,2 GUIET NAGC,
8670, 112+2 1307, 103,5 99,4 92,8 85,6 8q,8 73,1 BOEINC
8130, ud. 2 103,4 99,9 95,4 88,7 - B1,2 - 76, 46,8 -FRESND TEST"
1495, 03,2 98,1 94,4 90, ali, 75,6 70,4 82,4 DATA
U' . SU”Q 1973
12433, 121,00 114,77 114,2 110,09 4q06,2 L0143 90,1 93,8  727-200
11930, 11642 14,2 13i.8 4p08,5 104,00 99,2 96,14 91,7 QUIET NAG,
17M02a, 14,5 110, 08,4 403,1 100,85 95,2 92,0 07,5 BOEING :
8233, 1U9:3 105,6 103.,0 99,9 §5.3  90.0 84,7 ‘82,4 . FRESNO TEST-
5934, 106,47 101,55 98.3 94,4 89,1 83.,3 B8p,2 75,9 DATA
3dap, 102,9  ?7,3 54,3 90,3 84,7 78,5 75,3  70.8 MAY £974
13430, 11,7 14,7 ir2,t 1045 103.0 98,9 93,0 g&,0 737-200
1253m 11745 1130 - 110,53 306,9 401.5 95.3 91,3 85,n  GQUIET N4C
arsa, 113,7 108.2 0444 90,5 91,7 AS5,3  8u,9 74,7 - BOEING -
4129, 1130 10740 1uz.4 95,6 87,6 fo.8 74,1 68,8  FHESNO TEST
€323, 12,7 1i£4,5 1102,0 95,2 84,7 79,0 74,7 67,1 CERY, DATa
41“’30 hYILEY ] 1!12.3 97.9 91.? 53.;‘ 75,7 7D|9 53|U
12350 118,% 115,5 112,7 108,48 02,2 95,4 91,4 B&,0 pe=9=30
480 114¢8  111.3  1068,3 od, 0 97,6 Yo7 86,2 Bp,yp  JTED?
auAn, 10,1 06,9 104,90 89,7 92,9 .A8.2 Ap,% 74,1 QUIET NAZ, -
suﬁa. 108,8 104:5 100,8 95,0 87,4 79.8 --74,6 A7.8 - {FROM BOEING
40349, 1U5:5 100,8 96,9 91,0 84,1 7645 71.4 648 ON DATA) -
Y] :

] NCISE DATA FOR ?27 RFFah {CONF 29 :

12650, 197.8 104 1025 2,8 95,4 9p,4 86,7 82,6 727-200
604, 105,73 101.8 99.3 95,9 i1 AByd4 81,8 77.0 JTOp=i09 - -
Eufp,  103,2 995 96,8 93.2 ai,p AR2,3 78,5 73,9 CONFIG, 2
6373, 101,31 96,5 ¢3,3 89,2 83,3 7.1 72,9 67,7 BOEING DATA
4350, 77 9247 89,6 85,5 7%5 72,2 67,8 &2.¢ FOR ggsn

Q4 : ip=-

7 PROFILLES FOR 727 REFAN . .
727200, TUNw10%,FLAP 5;8/L.5% ORE  (REFAN) TOGW= 143500
3950, 6775, 14235, 28265, 8%423, 465125 0 . 0 2920,

0 250, 1500, 3000, 8435, 6860, 04 11676 42995,

?A;»H EARAFETERS FoR POST—1°73 T;ME PER!DDS (NO TURBOJETS% 3
DATa FOR POST“197J Tl”E PERIQDS (RETRDFIT DaTa NOT INCLUDED!
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13210,

324 163,58 162,58 166,5 786.5 250, 250,
12995, 12995, 12995, 114046, 11400, 10825, 0.
0L81 727~200/JTHD@109,FLAP 5,5/L459 DEG {REFAN)
0, 4975, 8210, 17226, 130330, 56630, 6843p,
0 3, 225, 1500, 30G0. 5200, 6245,
12, 170, 170, 17311 173! 250 ¢ 250,
129{5, 12915, 312915, 11404, 11400, 10825, 9.
019 727%200tJTHD=10%,FLAP hiS/L+59 DEG (REFAN)
0, 5730, 9105, 19364, 34nd35, 60545, 70543,
0s bl 2u0, 1500, 300U, 4045, 5935,
32, 174,5 174, % 177, 177! 250, 250,
12840, 12/8K0,, 12860, 11403, 911400, 40825, 0.
0207 72722001JTY0-10%,FLAP 5y 5/L+5% DEG  (REFAN)
o, &2%0, - 9465, 21025, 370D &2775, 72775,
Qs 2, 175, . 15040, }0001 4750, . 5640,
32, 178, 178, 1797 1707 250, 250,
12820, 12820, 126820, 11400, 71400, 10825, O
Q3% 727-2u0ADv;dTuD—115.FLnP 5,5/L,59 DEG

0, . 5340, 8ui0,, 417438, 3021n, 54050, 68054,
04 & 200, 1590, ;000. 5165, 5460,
32t 174,5 174, 5 177, 177 250, 250,
138p00; 12800, "13B0Q, 12145, 72145, 41615, Q.
0644 72720040V JTUD~115,FLLP 5,5/L,59 DEG

0, 040, 9370, 194855, 34200, 57950, 49950,
0 0. 175, 1530, 3000, 4775, 6170,
32+ 179, 179, 180.5. 180.45 . 250 250¢ -
13750, 1‘150. 13750, 12145, y2{45. 11815, G,
0651 72720040V JTB0-215,FLAP 5,5/, 59 REG

a, 7418, . 10640, 23175, 40320, s4450, 74450,
0 Q. 12b| 1500, }0000 4450, G025,
32, 188, 106, 10643 108443 250, 280, -
136585, 13‘551 11655, ‘12145: 72145, 14615, 0y
2 12 NCISE DATA FOR 73?'Dc9 REF&N

1101 13240,.1407.4 101,3 97, 92,3 4,2 80,5’
1102 8340, 107v1  10t.4 94, u - 9148 51.3 17,86
1103 5458, 106, 100,00 95,3 89,7 4445 - 73,5
©1104 3723, 105,? 98,7 3,8 87,6 78,9 49,8
1105 3, : ‘

1484 4, ‘. :

1505 13830, 1690 108,3 103,94 98,7 $1,0 82,4
1&&2 95?51 1U7|4 10"‘.“ 100!1' g5!3 56 i 771
1403 5443, A04,0 100,0 94,2 90,6 8%,6 - 71.9 .
1604 2785, L1033 98,9 95,0 B89,0. 79,0 -..70,0
160S Q. . :

1604 0, o

0 7 FROFILES FOR 737,009 REFAN

0431 737-200,JTUD=109,FLAP 1,5¢4L,5% OEG  {REFAN)
g, 4925, 7720. 18725, 6240, 35490, 60990,
% 0 Jon,; 1500, oo, 3545, 4045,
.32|_ 169, 169, 1469, 769, 250, 250,
13214, 13210, 11424, 10825, 0

;1400:

5-4

3 11380 11400,
143500, 0448 6435,
. TOGWs158500
0, ©o0, 3adg,
0y 11415 12915,
3, w1144 11400,
158500, ,0450 71304 -
©O70GWL 68500 -
Og 0, 3510!
04 v1248 12840,
3, y1022 11400,
168500, 0450 7535,
TOSWxg 76000
0, - 0, 3700, -
0, y1148 12820,
1, y0939 11400,
176000, 0451 7930,
TOGW=148500
0, 0, 3520,
O 11424 13890, -
3 1147 12145,
160500, 0450 7545,
TQGw=17850n
0. Qy 3705!

0 y1287 13750,
3, (1032 12145, --
478500, 0458 8p4s5,

. TCGW=194700
D. Du 35 5!

0 +1097 13655,

3 +0B76 12145, -
194000, 10452 8755,--
76,0 69,3 737-200
72,9 66,2 Jran=109,
68,0 §14,3 - CONFIGy 2
63,9 - 56,2 BOSING DATA-
FOR NASA
' 10273
7.4 70,5 DC~9-30
72,0 - &5,2 JT8D=107
86,7 80,6  MIN. TREAT, -
65,0 - 58.9 DOUGLAS DATA
o 8~73 |
‘ TOGW¢105507
04 0y © 3035,
) 11714 13210, -
2y : 11302 14400,
1055004 40745 7840,



T

5-5

(REFAN)
v 63700 O
&40 bl
7250| 24
1 Qe 1405000
{REFAN)
. 70750, o0,
- 6030, - Oy
250, 2
v 0 117000,
{REFAN}
. 59390, o0,
7650, 04
250, 2 )
o 0 85500,
{REFAN})
. 64350, 0,
7620, D¢
?501 2!
v e 92500,
{REFAN) PITCH LTD
. 79390, 0,
7640, O
250, 2
v Oy 10250Qr
(REFANY PITCH L TO
, 853p0, o0,
46004 0
250, 2
o Dy 110500+«

19|ﬁ1
- 4400,
199,

15,40
4400,
180,
w0y

34,05
44060,
180,
=8,

17,47
4400,
180,
ufly

-l e

29,01
9400,
200,

19,40
$400.
200,

44,08
9400,
200,

21,47
9400, -
200,

A7=200+ JTUD=209,FLAP 1:8/L159 DEC
5375, 8355, 15753, 20145, 37665
fis 275, 1570, 3060, 3540,
173, 173, 1730 173, 250.
13150 12150, 11400, 11400s 10825
©7377200¢JTHD~109,FLAP 1/5/L259 DEG
6713, 9295, 1794p, 3155p, 41550
3o 250, 1504, 3000, 3430,
178, 174, 178, 178, 250,
13420y 13100, 11d6p. 11400, 10823
S 30=9=15,JT8N=109, FLAY 20,5/L,59 GEG
qu8E, 5443, 1171, 2naH5, 55155
O 200, 1500, 3000, 6950,
150, 1SQI 1301_ 150- ?500
13500, 1350L0y, 11400, 11400, 10825
IC=7=15,JTHD=109,FLAP 20,5/L,59 LEG
4643, 6560,  1334p, 22373, 53675
A 2ul, 1520, 1360, 804D,
155, 1553 1551_ i55| 250-
13500, 13200, 11404, 311400, 10825
IC~%=32,JTBO-10%,FLAR 15,5/L.59 DEG
4105, 8260, 1%541p, 28723, 64470
Y 2450, 15230, - 3000, 5640,
145,35 163,5 145,5 145,58 250,
13530, 11733, 11400, 7114dps 10825
JGr7=32,UT80%10%9,FLAP 15,5/L,59 pEG
5025, €650, 17400, 30873, 89213
T 229, 153, 2000- /600,
150,56 150,5 15,5 150|5 250,
13000, 10885, 1400, 11400« 10825
« SEA « APPROACH PRoFILES FOR SEATTLE 43 D
*0¢d57° 2,01 5164 2,25 12,08
4, 690,0 3000,  3Gp0, 4400,
L3 2. 1620 Tép. 193,
3y i =5, nb, et
r0157 2,01 5,684 8410 id+%0
3. 90,0 3000, 306D, 4400
®2, . L 140, 160, 180,
el 4 =5 8, =7
e0,157 2,01 5,64 10,09 i2.09
3. €90,0 3006, - 3060, 4400,
=2 24 160, 1804 1440,
=3 =il By nl, -7
e0,157 2,01 5,64 0,17 12,97
G, 890.0 3000, 3000, 4400,
22, " 160, 160, A80.
w3 b n5, 3, o+

TOGWE140500
0 3205

+1592 13450,
11218 11400,
10746 8240y
TOGWEL17000
o, . 3425, .
- 41453 -~ 13100,
21099 11400,
L0746 8730,
TOGW= 85579
O 1540,
L2075 135450,
1677 11400,
11054 899G,
TOGW® P2500
n, 2140,
+1918 13500,
11660 11400,
0974 Pui0, -
TOGW21 02500
0, £545,
v1479 13200,
1218 11400,
+ 0931 9545,
TOGWI1106500
0. T2960,
,1558 13500,
(1130 11400,
.0567 95?5|



T e e,

1060 4

04 2
6 3

2 3

104 1
10 9

00.157.

L
32|
23,

2,
LET

":'ﬂ|157
d4

ﬂ2|
el
04137
ta

=2
‘3,

»04157
2.

a2,
|‘3|

] gy

Lt
O R R DD O DI R LY 0
RS

e04157
- 0. e

2,01
490,
Ly
4.

2,01

LT
v

2,01
690,
L
LYY

2,01

&80,
N
cwie-

*2:01
650
LN

Y

2
7
12 .
15.17
22+93
1,
9,
N
5,
0y
1,
24
(1N
1,6
1,6
2,
o,
0,

MERGE DATA& FOR JT30 RETROFIY
DE=8-81 => J07-3200 OGN

5,9% 14,19 13,59 27,08
3200, 3200, 4400, 4430,
160, 160, 160, 180,
=5, wb, -7 8,
5,98 13,19 13,59 16,13
32100, 2200. - 4400,- 4400, -
1467, 140, 160, 180,
"5, =0, -7 B
5.95 11,19 3,59 20494
32490, 3200, 44004 4400,
160, 160, 1680, - 180, -
5, N -y w3y
5,95 50 Bk 1244
3200, 3200, 4400, 4400,
148U, 1480 160 180, -
5, w0, Y PR TR
5,95 12,43 14,82 28,32
2200, 3200, 4400+ 4400
140, 1080, 160, 100,
"5' -l "7. N 'al‘
® GEA » TRACK PERCENTAGES WITH 1961 MIX.
26 3 157 4
18 8 103 9
+009 13 102 20,10
’ 18,08 -~ ----..17,02
54 15 4. 1, 55 15 3,
15 7 & Q, 4 5,
7 35, 0, 56 7 8,
8 13 ¢y 8, 9 13 10,
43 1? ]‘l O. T 4‘ 12 41
- 10 1. &, = A7 10 16,
2u 19 2, 0, 10 31,38
19 1p €8 0. 20 19 1.8
18 9 1.0 0O, 19 9 2,2
63 9 7.8 1,6 - 64 9 2,2
27 2 &, 0, - 3 20,
614, 1, .30 604,
8 & v 11 13 4,

INOTSE

707=3208=> TO7~3200 QN

MERGE DATA FOR 727 RETROFIT . .

7

- 727

N

5~6

37,08
440,
200,
- 28,13
- 9400,
200,
30494
9400,
2004 -
t6.8 2345 -
4400, 6400+
180, 180y -
w?y —mlly e
38,32
74004
200,
112 5
105 10
21,08
e < A8 24 -
Qs ?
O 13 8
b 54 7
04 10 12
R
oo oeee 4B 10
4.8 17 13
0
0, 20 %
04 &5 9
2, - 34 2
0, --- 32 &
(I )

2946
9400+
200, - -
03 SEA
+07 SEA
SEA
- 5EA
. SEA
9 0
3!‘ OI
7 Qe
5. O
By, -4y~
Bo‘ 1.'
20|4 ‘|a
10,6 4.6
16 0y
14 04
2, Q-
7. 04—

CHARACTERISTICS ONLY)



R et TIL T T

i
o
i

2 MERGE BATA FOR 737/DE9 RETROFIT
11 737 > ?37 GH
16 pEd -» DCP N

1
1

WA B

186381 SEATTLF=-TAcOMA

188381 wwSEAas 19R3  6/3 GS SiM 3D REFAN 8D 30/40/45 NEF 6-7-7"m;56'v
L]

39,0 0.1 o62ub,0  o¢dbn,0  {800,0 090,60 0oog,00

40,0 0id © QBFuDLU pUnleed 100040 000,09 DURDs00  3un. 0

mdS,0 0,1 09400, 0 ¢onba.0 800.0 goo.00 poGU. a0 uo,0
5-7

e b e g



5.2 Printed Output

The following pages present the printed output generated by the NEF
program when the input deta deck, described in Section 5.1, was submitted for |
execution. Operating system messages such as tape assignments and accounting infor-

maotion have been deleted. Only the actual NEF program printed output Is shown,

5-8



STAR?
pLOT3S

tine

4
AUNYAY
ALNWAY
RUNJAY
RUNWAY

22
TaaeK
TRACK

TRECK
TRECK
YRACK
TRARK

T3a0K
THanK
TRAZK
tRAcK

TRLEK
TRk

TRALK

TALGK
TRALK
TAILK
TRACK
TAACK
TAArK
tHACK

TRACK
TRACK

105

TRACK
TAACK
TRACK
TRAGK
TascK

AUNWAYS IND TRACKS

ALRPART 4LTITUDES

59i,00
24,00
. 00
n, 00
*
9qua
A1
0,08
8,10
SAup
58,00
:oUU
3,00

TRACK GRQUP

apue,
i =000
RUNWAYS & SE4
1 #950,00 by
2 ?95y,00 41
3 10750,00 a1
4 1073p,00 w48
TRACKS egEp
DATs 1 11d 3,49
1 ¢ 1+5n
DATE 3 511 3,5y
56 1,50
DATA 3 4 5 5.3[‘)
DaTs 3 33 5,30
DATA 3 2 4 50.00
pATA 2 613 5.1y
5.8 #1,54
E&Td 279 5,3
7¢ ~L,5)
DATa 28 % 5,10
B g =151
DATA 299 5,1y
$C =1,50
DATA 21311 5,14
10 & 150
DATA 211 5 4,50
piTa 212 9 6.5p
12¢ 1,55
0874 41311 3.5,
13 ¢ »1,5)
0ats 35 31 Bp,au
T4 314 5 9,67
0874 J16 ¥ . éy
DATA $47 1 50,04
piTa 2i8 7 1.3
DATA 219 5 7.3n
DAT4 2201 13
220 ¢ 1,54
DATA 221 3 16,3,
DATa 42214  3.54
422 G 04
4 w000 4 554 »
GROUP DATA .
CHEUP NUMAER 1
GROUP NUMBER 2
CAYP NUMAER 3
GROGUP NUMDER 4

FOR SEATTLE

4 SEA #

428, FT ABOVE MslL

~n, 00

150
i}
150
10U
L1}

.y I'SD

=100

R 3 -11]

00
=450
00
LERE!
=tQU

ot X311

= 00
=150
0l
1450
189
=10
*1:50
ou

- QU

mi 20

by
00
n150
~11 5y
~ie5y
W 6D
1450
150
w1154

~:00
"~ 0U
~,00

469
.40
4,8y
U0
1,00
50,v0
=ul
3y4u
57.up
3i4n
=L
349
=10
3140
=0l
3140
38,40
250
2,5p
- up
33,00
81,10
=i}
2160
20
=, un
4.4
&1 20

$950,07
950,043
19753, 07
10750, up

C 629

21,00
Slaon
3700
5U,LU

3 4
7 [
15 18

s 00

Ou
.1y
1,50
:.00
1+590
D0

nfi -h
9 in
~0 -n

i* 2 21 -0

=4324,00 -
510000
~6803.UD
46049, 00
47,00  1.50
50,00 =. 00
47,00 1.5
50,00 =, 00
29,00 =1.50
~, a0 -,00
-~ U0 =, 20
32,40 -=£.50
6,20 00
32,00 =1,50
-, 00 =00
32,00 +1.%y
-, un ma0U
32,00 ~1.50
=00 =, 0u
2,00 ~1.%0
50,30 .00
35,00 1,50
38,00 1.:.50
-, 400 w, 0y
15,00 1,50
50,00 »~,00
=, 00 =, 0y
40,00 =31,50
43,00 1.5D
~,00 =,00
15,00 1,50
53,00 1.50
55,00 1.5
50,00 n, 00
=, u0 =, 00
3,10 - 00
=, Co =, 20

DATA FOR SEATTLE

=5
i2
~0
~C

~0
0
=0
-0

AMBIENT TEWP® 1%,0EC ¢

---- w00
=00
=, 00
-,00

B YL 1+
=100
14440
=00

50,00
«,0Q
=00
1,70

1400
170
-, 00
4010
=09
4,10
=00
4110
=00

50,00
130
~00
Jedn}
U0
=40

50¢00
2140 -
=,u0
1,30

SU.0D

190
=00
=00

72400
=120

-0 -0
=) =0
-0 %0
-0 =0

1070 =0 =,000 MATCH PiRAMETERS FOR PO3TA3973 TiME PERINDS (NO TURROJETS?

=150

-+00
=109

00
=y 00
=00
*,00
=00

+ 00

00
=00
+00
=+00
100
=00
00
00
=+ U
100
‘=00
QG
=00
=:00
=00
100
=,00
+ 00
=0
100
-, 00
=y 00
=150
-y 00

-94

94
11
11

24
24
myg
A00

i.50
00
1,30
00
0
=10
-y
~1,59
w20
1,59
-, b
1,50
= 0u
1.50
00
1,50
=y
=00
3v50
=, 00
«1,59

Tyl

=00
*+00
1.:50

- 00

-0

-0
=0

*1,54
=110
150

«,00 -

“ il
100
Q0

-0
=0
-0
=

100
w00

100
=, 00
=00
=, 00
=,00

= {0
=,00

13,00
16,30

31,30
0
61430
=y 30
46,30
w30
12,20
-0
52,90
"JG
=90
24,30
'gUD
30,020,
‘|;9
=30
=00
130
o0
" J0
=0
50,00

~, 00
1139
‘|JU



ol-c

.ATPH IHDICATORS
C T s [Legelld

;zc TfP‘ °' 707-322CR/C
AAC TYPE 33 707320n/7C
"A2C TYPE 42 Fw2§ MK200d
i2C TYPE G QCe9a32 .
A7C TYPE 63 pCapeaS5,=éy
*4/C TYPE 7% DCotu=i0:~30
AC TYPE 82 pCeto=104=30
A/C TYPE 98 227.220 {3y)
Afe TYRE 108 727.300Q (3a}
A7C TyPE 1ix 737,200

420 TYRE 128 137.200

AZC TYPE 1l 747.1090/20100
APC TYPS 14F DC-R-55,=61
A7C TYPE L3n ae3pp0d

A/C TYPE 161 Dc-9-32

in2s 38 #0800 NOISE DaTe FOR POST=1073 TIME PERIODS (RETROFIT DATA NOT INCLUDED)

355000p3 . 117,50 413.2p  I10.20 204,70 ipo.%0 9520 1,40 85,00 747-2008
3tiangl’ 113,80 d1i.60  Fu9.A0 105,30 9900 93,20 8910 a3,0c JT9D-74 ab2
2570000 114060 115030 Tu?.200 02,8 $6,40 8%.,70 85,80 - 77,89 BOZING
1650047 112,08 107,10 1u3.90 29,00 91.30 82,90 78,20 - 72,00 (POST 12-75)
L025u,00 wehs20 103,50 1Co.10 25,20 87,90 79,40 24,70 47,82

fabpyp0 107400 102410 980U 93,00 &, 10 77,90 72,¥%0 53,95

Bsousgt 112,90  10%9.20  Jus.9C 103,40 98,00 91,90 a8.ou 42,05 #-28-2u90
5909,04 111,50 107,00 103,40 97,40 89,20 42,40 77,50 71,60 SPEy 555-13
£200,00 106,90 100,90 98.10 89,20 £0.,10 70,60 84,70 57,70 CURVES

N2{SE CURVE 13
NOISE CUIVE 4
NOIGE CURVE 33
NRISE CVAVE 13
NOIGE GUIRVE 13
NapsE CORVE 13
' NO13E CURVE
NOISE CUAVE

NOIGE CHAVE

N21SE CURVE iyt *, 00 =100 ~4fi0 -, u0 - 00 =00 =400 - - =00 CONSTAUGTED

RA1RE CURVE il 00 e (0 -.00 =200 *00 40U =056 T0 J5RZE W/
\2 -, UG -, 00 - ofi0 =, 00 -,00 =, 00 -, 00 =80 CENT RESULTS

NOISE CURVE
NO1SE QUIVE

4

4

&

4

4

4

i 43930,0u 117,70 113,60 Iii.20 AQ7.40  f92.20 96,20 92410 86,30 707-3206/C
Nalse GQURVE 3

3

3

3

9

[

?

¢

9

]

L8300 314,30 110wu0  Zu7.20 131 40 98,00 91440 86,1 80,20 QUJET NaCo

NA1RE CURVE

Baly g 312420 17w 103450 2,10 92.8p - 85,40 40,89 73,40 BOEING
NOLSE CURVE 6{3p,00 108,20 103,40 93,90 95 L40 . BB,70 81,20 74,00 - 68 80 FASSNO TEST
NGTSE CURVE JeéFui0n 203,20 98,10 94,40 90,00 83,00 75,60 0.4 82,40 DATS
NI13E CURYE B! U =10 ~n0 -0 «.00 =00 - e0 =02 5UM, 1973

i20pAepd 12L0u0 11er?p 1t4ep0 110,30 fud 20 10130 98,14 93,8p 727-200
1199a,00 114,20 114,290 111,R0 104,50 104,00 99,20 34,40 FL,70 QUIET Nac.
1000000 214,50 110480 f0B.40 105,10 109,50 - 93,20 92,60 87,50 RIS (NG
Bane 00 109,20 10%,60 1300 9.%0 P5,30 - 90,00 - B&,V0 - - BZ,40 FHRESND TEST-
JGnH.un 146478 131.5n 98,30 94,49 89,19 93,30 8y, 20 75.93 DATA
380,09 102,90 7,50 94,30 90,30 84,70 70,%0 75,30 70,80  MaY 1974
11~§u.un 118,70 144,70 352.10 10%,50 313,00 96,50 93,00 86,80 737-30u
12550, 90 317,00 L1300 140,50 A06,P0 101,50 95.30 91,30 65,00 @UIEY NiC
BySnehe 113470 108.20 Jud.T0 98,50 21.7g S.39 82,% 74,79 BUEING
120,00 112,00 207,u0  1u2,40 95,60 87,60 80,80 76,30 .. 68,80 FRESND TEST -
5370000 112470 106,80  {e2.A0 95,20 88,70 79,00 74,70 67,10 CEAT, DATA
S1AC P 108,48 102430 97480 9L, 70 8339 75.70 70,90 e300
f2ugm gy 118,92 115,50 §12.70 100,40 102,20 99440 214y 44,00 BL-9-30
10umi, 00 144,80 111,30 108,30 104 00 97,60 90,70 a44,20 40,10 JYépn7
Brgurut 110,20 tpsf0 M.l 79,70 2. %0 85,20 89,50 74,18 QUIET NAC

N418E CYRYE
NSISE CYRYVE
NPLRE CURVE
NApSE CURVE
NEISE CURVE
NG5k CURVE
NOISE GUAVE L1
NO15E CURVE 1t
NOISE CURVE gt
NNISE CURVE 14
NOISE CURVE 14
NNI3E CHAVE 11
NMJSE CURVE 14
Nhi&E CURVE 16

&aluu:=.u.l:annu'nuuunntxnﬂnhuhnuaa&nhunh

AU EY L - Inhum#-hm:-ums—-o-u:;um-—-o-\.lauul--:nmo-l-ll\)l-

NatSE CURVE 18

No1sE CURVE 4 s0ngl  194,8U 104450 100480 95,00 87460 79,80 74,60 - 47,00 [(FAOM BQEING
NALSE CURVE 14 400a,00 305,50 10000 76.%0 FL,00 A4.10 74,50 71.:40 44,80 GN DATA)
NAISE CURVE 14 Ll n,00 =l mo il =00 =00 =, N0 - 0u -,00 R

iG2e 8 =, 000 NOISE DATA FOR 727 REFAN (CONP 2) ST
NOISE CURVE 9 # 1 32660,80 AD7480 104476  1c2.50 99,60 - 95.40 $0.40 86,%0 42,60 T27v200°

D e e e i



L-s

NOISE CURVE

T PROFILE

. PROFILE

" NOISE

NEISE CURVE
Nelde CURVE
\fySE CURVE
NCTSE CURVE

OO WD D O
n ook
[t JF Y

* Lp0  PROF

17 tFEETl
59,00
uo 00
32.00 183,50
12695400 12995,00
PROFILE 18 {FzeN)
VOu o 4975,00
QU
32400
12915:00
19
IE 1]
10l
32100
12860:00 1
PROFILE 20 ¢
109
10U
32,00
1482000
[ ]
1Qu
1Go
20U
13800400
PROFILE 64 {FEEY)
100 6044,00
100 D0
32:00 179,04
13730+0u_ 1375q,00
PROFILE 65 [FEET)
00 711%,00
400 oy
32,00 188,00
1346%5,00 13655, ¢c0

1b2a {2 =200 NOLIE

NOISE CURVE 11 )
NOISE CURVE 1t
NCOISE SURVE 44
NO|SE CURVE 11
N2ISE CUTVE t2
NA1SE CUAVE 11
NOISE CURVE
MAISE CURVE 14
NEIGE CURVE 24
NOISE CURVE 14
NALGE CURVE
CURYE L&

{ite 7
PROP!UE

10U
179,00
12915,00
[FEET)
573p,00

534p.00
L0
174,50
1380a,04

1

-
-3

AR ER S ER

(L TR AR R NPT ]

o
1

4Me 7 =000 PROF

JTAD"L09
CONFIG, 2
BOEING DuATA
FOR NAS4
L1073

737=-200

JTaD=109

CONFIG, 2

BOEING DATA
FCR HA5A
10-73

DC=9~30

JT8pri07

MiNe THEAT

DOUGLAS DATA
8-73

$00:3400 105,30 10,80 99+30 95,90 ¢1.10 85,40 01,60 77,00
8ubitQu i 99.5n 9680 93,20 86400 82,30 76,50 73,90
6311400 10%,40 96,50 3,30 89,20 43,30 77.+10 72,%0 62,70
4300,00 97,70 F2.70 8940 85,50 79,50 12,20 47,60 62,40
oo =10 - U -ho -, 00 ~, 00 », 00 =, 0U =00
{LES FO3 727 REFAN ‘
7272200,J780-109,FL4P 5,5/L57 D0 IREFAN) TOGW=143500
§775,80 14239,0u 25243,pp 55125,00 £65125,00 A0 «00oeo 2929,00
250,90  4530.00  Jou0.00 5435.,00  4440.QU 00 +18780  12995,0D
163,50 168,50 166,58 _ 250,00 250,00 --3.00 +13600 - 11400.C6
12995, 00 1144C.PU  11400.00 YUAZ5.0C o0 14350000 0448y 5435,0p
F2T~300,JTBE=L07,FLAP 5,870,059 NEGC  (REFANY TOGW= 153500
R2s0,80 17220, 01 3.33u.p0 SB&JR.00 4&A630.00 100 JU9000 320,00
225,00 100,00 3up0.pn 5200.00  6245.00 100 114150 12¥18,00
174,00 173,00 173,00 _ 250.00 250,00 3.:00 +11440 14400.,80
129:5,00 131400,00 114ud g0 10825.00 Q0 188500,00 V09500 7130,00
727-209,JT00~109 FLAP 5:5/L¢89 DEG  [AEFAN) TOGWa 168500 .
945,20 19360,00 3403b,00 #0545,32 T0545.00 (00 LUREDD 3510.00
Aut.an LS00, 3gnd.gu 4845,00 5935.00 100 +12660  12840,00
174,57 177,00 177,00 25000 250.04 3,60 £10220 13140C, 00
128467,p00 41400.0¢ 114uld.00 FOBP5.00 (UU 14050000 (Qa504  7584,00
727«2000JT80~109,FLAP 5/S/L16Y DG {REFAN) TOGWs 174000
9809, 60 21np25,0¢0 A7pyo.go s2775,00 T2775.00 160 ,00000  3700,00
175,00 1591400 Jgadegu 4730400 5640.90 00 +116By  12820,0C
174,00 175,71 179,70, _ 290400 250,00 3.00 + 09390 114u0.C8
12820,390 1140D.0U 1t4U9,.Q0° FUBES,00 200 178000400 (0481y  7%30,00
727=20080VeJTBE=315, FLAD 5,5/L.59 DEG TOGWs 168500
8020,50 37135,00 Ju2iC,pu 5005000 6BD5ES.J0 100 Joouea 3520,00
2g0, 00 159,00 3yud.on  5385.00  &66D.Q0 100 (14280 138up,00
174,35y 177,00 177,00 2490400 250,00 Y00 11470 t2ias,cp
1380500 12145,00 12145,00 7161500 +00 188500400 0A%a0 785,00
727-200A0Y, JTBO125, FLAP 5,5/L,5% OS¢ TOGH: 1768500
¢370,60 AVes5,Nu  34200,0u 59950.00 69950.90 100 Jucg0n 3795,00
17%,.90 15ur.nu 3pud.po 4775.00  8170,00 '] (12870 4375D,00
17?.3 180,54 02,54 250,40 250,00 J.00 10320 12145,00
13750,90  12145,00 12145,00 415,04 W00 178500,00 (04510 Bu45, Lo
721-*ucauv.druu 115, FLAP 5,5/L. 59 DEg TeAWa 194000
649,30 23475,0u0  4c3uld.ou 64450400 74450,00 100 00G00  3545,np
125,90 15ul,Lu 3pul,gp  4450.00  6025.00 100 , 10970 13658,00
136,00 186,30 186,30 _ 250,00 250,00 3:00 (0B760 12145,00
1365b,20 12145,00 12145,p0 11415,00 +00 194000401 , 04510  B755,50
£ DaATaA FIR 73T/0C9 REFAN
3240409 107,40 101,30 87.30 92,30 4,20 - 8p.5%0 76,00 69,30
43fep0 207,10 31D01,u0 26,80 91,50 84,30 77,60 72,90 -+ 66,20
545,09  106:79  1guno 9530 89,70 8145p 23,50 68,00 64430
372,39 105,70 98,70 93,80 87,40 78,90 69,00 63,90 58,25
-uu - 0u - - fit) =, U0 =00 ‘w00 = iU =00
QY ~y 00 -4l --nO .Uﬂ =03 =00 =, 0u - {8
IS 09 3109400 10443n J03.d0 0 9,70 91,30 82,49 77,40 70,59
9625,07 AD7,40 fp4,00 400,70 95, W30 Ag, B 77,10 72,00 65,20
5410000 104,70 100w 96420 #0560 A1.60 71,90 66,7y 60.40
2785400 103,30 88,94 95440 87,00 79,80 70,00 65,00 56,90
sl 40 - u0 1) =, 00 - 00 =, 010 -,00 -,00
T L et 1 [ R 1T EEREr Y1) R R T IR R ) IR [ B [T IR R PY I+ I

ILES FO& 737/0CY REFAN



Zi-S

PROFILE 43 {FECT)
134 4925, 00
Qn 00
12400 149, 00
13210000 13210.0Y
PROFILE 44 (FZET)
1 00 5375,n0
DU Do
32,04 173,09
131580.0d  L3i6n,00
PROFILE 45 (FEEY)
QU 6713,0n
LU 04
320v 178,0u
134u0,04  13100.00
PROFILE 46 (FEET)
10U 4008, 00
1Qu ae
32100 150,04
£3500.0U_ 23500,00
PROFILE 47 (FEET}
-DU 46&5100
lgu ‘UU
2,00 155,00
13500400 1350n,00
PAJFILE 4B {FEET),
103 430%.00
190 100
32:0Y 148,50
13500/0d  43509,04
PACTILE 49 {FEET)
QU 5025,09
QU 00
32404 15g,50
1350000 213500,00
i01s 9 e,000 -
PAOFILE 114 (N.H,)
o« QU !
-0 00
3d.uu 2.0
0100 ~J.DU
Pnochs 115 {NeM
LU . 15
104 .DU
32,00 n2,00
w1000 =3,00
PROFILE 118 (N(M,)
al0u -, 16
1 Qu el
32:%0 2,00
=10i0U =3,00
PROFILE 447 (IN,M,}
nds Qi -,;ﬁ
0 .DU
w0 32000 - w200
' *10s0J 3,00

PROFIUE 138 (N.M.)

737200, JdT00m N2, FLARP 1,8/L¢099 DEG
7720,30 14729,00 2624),00 3%493,00
Jynsee 1500, 00 300700 3545,00
189,00 169,00 16%.00 250,09
132§7,00 124J0,04 114un,00 JOBR3,Dd

T37m200,JTEQ~109.FLAP LsS/L25% DEG
acss,30  1575p,00  203145,00 37465,00
1500 3uut, ot J54p0,00
173,00 1730y _ 2F0.00
15350, 00 11400.,00  11400,00 7087500

i37.200,JT8D=109,FLLP 1,5/L¢5% DEG
e85, 83 17900,U0 M1550,00 415%0,04
28n,ay  156n,00  3gult,nu  3439.00
174,10 178,00 178,y9u 250.09
13lov, 00 1149004 114u0Q,00 TO0B2S5, QU
Peep=15,4780~109 FLAP. 20,570 5% 0EG
5445,30 11710,00 2u655,00 55155,00

Zcﬂ.cu 15ﬁ0.nu A0 8954401
180,04 154,00 150,00 200y
138e0, 5y 11400,00 114ud.00  T0825.00

De=0ri8 JTR-SUDFLAP 20,5/L5 50 DEG
68560,90 13340,0L 22375,00 K3N75.00
293,30 is00,0u 3pUd,0u  604p.00
185,30 155,00 155,00 250,0J
13550,50 11490, 80 114U9,3Y ;onfs 23

Dcu=32,) JTEG-109, FLAP 15, 5/L:59 DL
£360,00 16410.010 28720,00 s4¢70.00
283,80 150p.00  3p0u9,pJd S640,00
143,50 145,00 145,50 25005
11735,00 13400400 1143000 TO025:00

DE=9+32+JT0O=1UF, FLAW 15,58/1,59 HEG
£850,00 L174Jp.DU 3,675,89 6921500
223.:0 1500,00  3p0d.p0 449000
_167,50 150400 150,54 250U
13885,00 11400.00 114U%,p0 §0825400

GE4 o A3PROACH PROFILES FOR SEATTLE #/3

2,41 564 9ep8 12445
490,00 30J0,00 Jouv.uu 4400400
*2,00 16¢,00 180,00 180,00
~4,20 ~§,00 LI =00
2,14 5,64 8,10 1097
430,00 3000.0Nc . 3oud.00  4400,00
%2,30 16g,0u 167,00 130,00
=1,10 ~5,0y =800 =7.:00
2,31 5,84 10.p9 12,89
690,00 300,00 3ouv.on  A4Jp.00
@, 0 160,00 164.0U 180,00
w4, 30 «5,00 =5,00 =700
2,3 5,04 12,17 12,97
89n,0u  3NTO,00  Jnud.ou 4400,80
e em@ B0 e 180, 00 o 180,00 -0 2HRO0
»4,0p AT 8,00 =700

=8, 00

[REFANY TOGW®105330
40990.0Y ,00 00990 3n35,00
4045, 00 100 (17440 13210,00
250,00 2,00 (23020 11450,30
QU 105500,00 07450 7880,00
{REFANY TOGWa110500
§37u0,00 + 00 Joneno 3205.60
#340,00 100 1315%20 13150,00
250.0u 2,00 VL2080 11400400
00 110500400 J074860 8240,00
[REFANY - - TeGW2117000
70753,00 00 00000 3425,ca
4030, 00 100 145300 13100,¢60
250,00 2400 W179%0 0 131400, 00
20U 127000, 00 07460 8730,00
{REFAN) TOGWs 85500
5935¢C, 0 100 L0000 1800,00
7450, 00 1 QU 120750 13500,00
250. 00 200 16270 11400400
o 8550000 110510 8YS0, 00
{REFAN) fOGH= ¥2500
44355, 00 1 00 0000y 2140,00
7420, 00 00 (L5180 43500,
25C. 00 2103 .1éoou 114a0.00
pu_ 925C0.00 0774 040,00
IH:FA&) PchH LTD TOGHE 172500
79392.00 v00 Joungn  2345,CH
7440, 0u 1 Q0 J16799 13500,00
250.Qu 2140 12180 11130,80
+0U 10250000 JOP330 9945,09
(REFAN) PITCH LTD TOGWa1is300
§5303,00 100 oL0e 2Y60.00
860G, HU 100 V15540 13500,00
250,00 2:00 211300 11400400
WU 11059000 LYY ?575,00
o
1¥.81 298y - 100 =00
4400.00 9400400 e DD =00
180,00 200400 100 =00
=8,00 = 0n Ou -, 00
15,49 19,40 100 00
44p0,00  99u0,00 00 T
180,p0 . 200,00 00 —— »,00
=&,00 -, 00 =, 00 00
34,05 44,08 +00 100
4400,00  ?400,00 =00 -, 00
180,00 Zup,00Q =~ 00 -, 00
«3,p0 =00 =00 00
17.47 25447 100 100
4400,00  94uD, 00 =00 RS
©180,00 =~ 200,80 - ~,00 ~ ==, 00
- =00 ~ QU =400



gL-s

w100 ", 16 2,59 5,9k 11,9 13,57 ' 27.n8 37,08 =, 00
W Ou W00 690,00 200,00 3200.,00  4400.08  A4UD.0D 9500400 =00
32.00 =200 «2,00 163,00 140,00 140100 18C.00 20000 ~00
r£040U 3,00 =4,00 «5,0¢ =800 =700 =B, 00 =00 =00
PROFILE 119 (N,H,) o .
nli0 w1 2,01 .98 11,19 13,59 18,13 26,13 =,00
+0U 2 QU 495,00 320,00 3200,04  4400.00 4400.0u  $400,00 M
3200 “2,0) 2,30 16070t 160,00 160+ 00 180,00 200400 - =00
ni0ilu =3,00 4,31 s5,0¢ nB,0uU T =8.00 =00 ~.0u
PROFILE 120 (N4H,) . i
et 0 w16 2,3% 5,98 11,190 13,59 20,94 0404 =00
QU +00 490,00 - 3200.0C -32u0.00  A400,00  -44UD,00 - P400,00 -+ ™00 -
3200 n2,00 =2.20 160,00 165,00 16p:00 189,00 200:00 ~, 00
«10.0U 3,00 nd,00 "5, 0L =8,00 “7,01 ~8,00 -, 00 =y NG
PROFILE 121 (HN,M,y
wi10U IR 2,61 5,9¢ §v00 848 12.40 16180 23,48
10U + 00 690,00 3200,0C  3200.00 4490400 4403.p0  4400,00  4400,00
gzlﬂu 2,00 2,00 180,00 160,0U 160.:00 180,00 10p,00 180,00
a{01fu 30U w4,0U ~5.00 by 0u ~7:00 =k, 00 =7:00 =8,00
PROSILE 322 [NM,) .
=1y0U e 18 2,01 5, 12,43 14482 28,32 38,32 =00
10U ' 00 490,00 d200,M 320C.00  440p.00  A500.00 9400400 ~00
32¢CU =2,00 o2, (0 i8¢, 00 164,00 160,00 180,00 200420 =00
s1040U ~3,00 nd, 20 =5,00 =8,00 ~7:00 =8,00 - 00 %400
1608 4 =,u00 & EEa & TRACK PERCENTAGES WITH 19aL MIX
TRACK USE PERCENTAGES| .
1 4,00900 ,12000 2 «,00000 ,26p00 3 -e,0A0RC 07000 4 w,00000 12000 B
6 « 00000 sh4000 _7 +,00000 ,ifQue 8 w~,QR0DG 03000 9 =,00000 05000 10
T asfguor  spo5c0 12 #0000 LOLSDOC 13 e, 00000  «02000 20 100CO  w.0UD00 2%
f4 12006 -i0000§ 15 47000 «,0uD00 16 ,09000 =~.pODN00 A7 402000 +.00000 18
i9  ,15000 we,00000 2R 403000 ~,00U0 <=0 =,0A0N0 =iOCU0D =0 +,00000 #,0000C =~O0
mix DaTa
A8 yobhd T,A00 54015 4,500 1,000 55015 3,200 000 7
ilno? 5,000 1000 1%y07 4,000 , 000 & 5,000 1000 13006
14008 2,000 1 OUQ 7 15,009 + 0010 55007 8,000 (00g SBou?
o 19,000 S5.000 Anid 10U 5,0A0 S0L3  10.000 ooe ERTTINR ]
42 Tiboo  _4aD 43012 Jyuoo 000 44012 4,000 L 000 3
44905 a,o0n0 i,000 10 31,000 8,00 17010 14,000 - 3,000 --- 18010 -
19019 4,000 2,000 2ucin 3000 +0n t0 3,800 4,800 17010
14010 .o _s000 1%030 6,600 J0ft 20C19 1:800 00D 9
$7009 G,0pp 1,400 11009 1:000 +030 1veyy 2,220 0on 200u%
9 10600 1,800 s3i0¥ 7.800 1.630 44009 24200 100 LRI
2 8,000 2400y 27602 5,000 +0Q0 aLno2 +000 2.000 J4p02
38002 1,000 000 : 6 t4up0 1000 30008 1000 - 000 --- 32004
A3o04 3.000 (a0 I500s Juou 1,UAD 11013 44009 «000 -0,

832 TOTAL FLIGKT

5

- 400, TOTAL DalLY CPFRATIONS
T48100, TOTAL ANNUAL CPERAYIONS

=00
=00
=00
=00

=00
- 00
=00
gl

- 00
=y 00
*i 0D
=00

29,46
9400,00
200,00
~+00

-, 00
=00

o =00
© w00

«, 00000

-»yQC000

~a(3pac
24000

~wy QCOOY

g.c00
Jonn
7+0C0
5,U00
8,000
- 84000
20,430
10,620
830
1600
2,000

- 74000

=000

030090
07000
~00000
~+00C00
=,00000

1000
»000
1000
+ 000
1.000
1.000
4,800
14600
1030
+ 000
+000
Y]
000



- ¥I-5

-1645 2, =Uno KERGE DATa FOR JT30 RETROFIT

FLIAHT MERGING: tvpuT pATA
NERGE 4/C TYPE, 6 INTQ azg YveE 3, -
MERAE A7C TYPE 2 INTO a/C tyPE 3,
MADIFEED- FLIGHT CaTA 523 F IGWTS

104e 1 ~,000 HéRGE 0aT4 FOR 727 RETROFIT
FL1GHT HERGING INPUT O

MERSE A/C TYPE 10 INTO n/c TYPE 9,
MADIFLED FLIGHT DATAY 462 PLIGHYS

ibas 2 =~,000 MERGE DaTa FOR ?737/DL9 RETROFIT

FLIGHT BERGING INPUT DATA
MERSE A/C TYPE 12 INTQ a/¢ YTYPE 11. .

MERGE 4/C YYPE 8 INTO a/¢ TYPE 186,

MODIF{ED FLIGKT DATAL 462 FLJGHTS
iﬂﬂ ﬂor =, 000. ‘

DCelati > 707-3208 QN
70732003 7073208 ON

725 «» 727 4N

737 =»" 737 QN

pCo =» DCO QN -

(NDISE CHARACTERISTICS ONLY)
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_’0005 1100

686000

W00 2600,00

00

“+00 D50

- wf)

. ——— e



AIRPOAT = SEATTLE=YaCoMa

{04381 seSEaes

poIMT X

1 E285,24
2 Burds 9¢
3 7ar,79
4 7179,12
g - &724,52
& 748,41
7 6hg0, 40
3 G¥%4,59
[} 7592,80
13 2434,43
11 7799,22
12 8137,.0%
13 302,02
14 As5a,3p
1% JLe5, 51
14 $310.0y
17 439,38
1A 10n82,9%4
19 10682403
W 20 10779430
N 21 11324,7p
o 22 A14574,64
FE 11752, 0
24 L2021,
25 12:a7,%)
24 12h40,43
27 12%32,54
2A 13142, 8¢
29 13374, 13
3a 13682, M8
37 . 137a%,38
32 13738,72
33 12509, 53
34 12422435
33 12527,01
24 13133,8p
1?7 13372,45
3a 14372,58
3% L14268,488
43 14286 ,42
LEd 14104,38
42 141356,00
43 13775,98
4 13342,22
5 13:.:81,5]3
445 12652,34
47 12770, 658
48 1223%,37
49 12152,03

50 11490,54

1981 8/3 G3 SAM 3D HEFAN 8D 30/47/al NEF  6-7-74

T L T L L L L L T e Y LT TSI

iz2.83
1595,42
374y, 34
4437,99
6359,72
744,17
_9342,28
10931, 1t
12515,75
14568, 47
15424,53
17978.82
1h757, 59
207344,43
21837,98
FRERE IR L
TA{2A A2
24728, 74
Faat, 79
22462,¢3
2095251
9428, 71
17pr43,07
15278, 24
14473,75
13197,24
11401, 91
1003048
BaSg, 15
6088,18
5279.03
LLERYY ]
2331573
752493

'ﬁ3g.a?

n23235,%4
LT EY RN T
nb343,1%2
wh719,%8
eb511,94
«10102.:%3
~11689,70
v13p4p,13
{4780, 44
16354473
#17049,5)
*19534.33
21041421
2263718}
=24211443

T A LI e i ek Lk e <tk A et wrr

NE FLYS xToTL ITERATIONS ARE4
30.00 275 98,320 7 00 -
29.95 275 e, 324 7 23
29.99 ar 45,6810 7 =47
29.9) ‘242 98,524 7 =71
30401 R49 94,h22 7 - m 94
Su.ug 251 98,912 7 1,13
Jawuz 244 90,R14 5 1,31
Iy 245 98,594 7 1,48
20.98 242 90,493 7 L. 66
29.93 236 98,707 7., v1,78
2793 243 ¢0,898 5 -=1.90
29,93 252 39,077 7 ~2.02
29457 252 89,238 . 7 2,20
JuU3 2% 92,287 ] 2,37
30403 g45 9%,322 7 =239
29,94 261 99,486 A1 B -TY-1-)
2592 260 99,518 = B e w26
29.93 244 ¥, 539 9 2,44
2993 283 59.554 10 "2:14
3303 263 99,585 7 f1.72
Jurli L 265 99,520 7 r1.:21
2o.0y 258 99,390 B .79
Ju.0) 253 §%,285 7 ~y 40
Ju.0) . 298 9F,222 7 01
9.7 261 89,134 5 143
.00 256 90,940 7 W90
Joeul 244 ah, 74R ? 1,29
JuaQ 250 eb 7ah 7 1.7
30.41L 248 eh, 573 7 2,12
3901 249 54,724 5 2.54
2%+97 254 9h, 923 7 2193
g4 250 09,142 L] 3,22
Juby 259 $9,047 7 3,55
28,97 244 98,874 ? 3.70
29.9¢ 277 CQB 669 7 4,25
£9.%7 272 58,424 7 4,50
29.73 244 93,550 7 4,91
2003 23§ of,617 ? 5,24
20.9% w29 8,783 1 5,482
2%.97 229 99,199 ? 6,03
2%.%9 222 99,247 H 6445
29,99 220 59,354 7 6,85
29,97 210 99,377 H 7,33
29.948  2ud 69,330 5 7.2
29.979 137 7,342 7 8,28
Juent 133 87,940 5 n,67
20.%3 134 38,223 7 9.10
doeu? 129 08,370 ? 9,43
29,94 139 98,554 ? 16,02
Jua00 139 96,754 7 10,46

TIHE PERIGD 1981 PAGE.



£1-5

ATRPOHT o SE&TT

156:3; .qsrnga

dill...i.l.l.liia..ll.ll'.'IIOOI.DQICI!l.ol.a!l...au.b;ﬂllOI..loclll..l‘li!ho.i!bl..

ROINT X

51 1182005
82 11150,03
33 10051,57
54 10488,58
5% 10034,357
54 483,14
a7 $3I54,87
%R 9:20,38
£9 944,058
L] E364,95
[ 31 B252,27
&2 Bi2n,12
63 LETVEE
&4 7477,43
L5 947,78
b6 654755
e? 4338,60
64 4742 ,58
59 4h4% 27
74 - 7.11 24
Ti 76..?4
T2 81907,7a

- 73 0255 ,24

PREVIQUS CONTOUR

CEaTACOMA

1951 6/3 ts SaM 3p HEFAN ap 30!4n/45 NEF  4m7-74

-273ﬂ4.62
«28n46.24
#28181,484
e274804 32
p250414 49
v24144,9)
nd2R05,71
*2121484%3
'19217176
‘iB!?]l??
w{8524.28
-;4964.51
»13418.43
w110%4,45
10775, 34
w87C8,R5
e74iy,48
#5524,79
35073, 44
-2496.46
=962,5)
12,84

REQUIRED 148,73 SEG, TO COMPUTE

w25789,15

NE

29494
Jueu2
29-94
29.54
28475
0.2
207t
0.2y

2578

29.39
3g.00
30v 01

Juedn

29499
29.7¢
29,72
UL
30,10
Idey2
-
da)
§Q,Qé
29,78

FLTS

136
141
144
144
143
142
143
139
140
143
128
1235
138

40
307
213
z18
220
228
oR?
287
2589
273

XToT, !TeaaTxons AREA
98,794 5 10,94
CUET 7 11445
$%.030 ? 11,75
99,114 i 11,98
99,080 10 12,05
§9.044 7 11,95
o, 744 ] 11,88
98,040 7 11,47
0B. 814 L 11,48
98,741 7 114468
98,38% 5 11,26
¢8, 321 ? 11,07
e8,10? 7 10094
90,046 5 10:0p
$9,425 7 10,72
99.4n1 5 10,52
9,278 . - 7 10,35
991139 ) 10,16
29,068 7 9,96
92,260 12 « 9,73
§9,210 ? 9,50
90284 7 9,27
00,297 1 9,12

TIME PERIOD 1981

Pi

-
']

£

2



81§

. #48,00 1100 9400408°

100

800,00

luo

«CO 300

-0



61-5

A[R=ORY » SEATYLE~TaCOM: TIME PERIOD 1981 PAGE 3

1{!5:8{ seSEies 1981 673 G5 SaM 30 REFAN 8D 30/47/45 NEF  6-7-T4

T T L Y P N O T L L L T T T L T T L L I T  TT Y P R Ty paaey

POLNT % ¥ KE FLTS %TOTL ITERATIONS AHEA -
i 7425, 24 a7 §5,1:6  29Y 98,032 7 ,00 §FT
2 FL38,14 792,78 44,55 257 90, 095 7 - 14 SFY
3 914,97 1585,12 A4.53 245 o, fz29 7 =27 ' SFT
4 Fine, 77 2364,92 45.02 253 98,876 5 41 SFT
5 F4B0, 43 3162,7% - 44.%6 2482 49,002 T 2,535 eore e GFT
& 2492,05 3379.73 44.58 213 59.070 7 68 57T
7 459,87 4775,13 40,47 205 59,173 7 2 SFY
A 470,38 537940 44.58 292 g9, a4 10 -89 SFT
? 2694,49 5944, 3% 44.55% 291 LE TS 7 ~1,00 SFT
10 9650,18 £733,R8 44.89 34 97,325 ] 1,13 - 5FT
11 9754, 04 7531,%2 . A5 L4 277 97,208 - 1,26 - 5F
12 L3N, L2 832490 44419 298 §7.32¢ ] ~1,39 S5FT
13 9455,084 E524.42 a4.57- 241 99,349 8 1,12 SFT
14 9838,25 B7221.%7 44.52 241 99,437 B n1,45 SFT
18 10¢31,39 isbz. 74 45.cp 239 99,454 13 =440 SFY
16 10125,38 179314 45405 241 §9.4ub 7 =1,25 SFY
17 10196 ,54 659635 44:55 258 99,340 3 =1,0% SFY
14 1635,14 6210014 4%.01 243 99,232 7 93 SFT
9 10543, 88 5001.73 45.01 ' 332 99,354 10 -.65 SFT
201 . 10§z22,57 502,73 44.56 117 99,310 10 e 79 SFT
21 11742,22 5543492 44.58 288 99,581 ‘12 71 SFT
22 11397,43 5189.%4 44.67 240 99.4p3 10 =yb2 SFT
23 1110L,97 4395,¢3 45418 247 99,432 7 L ARSI 1ok |
4 11275.,33 1602031 44457 249 90,447 ? -~y 31 SFY
23 11159,54% 2995441 41.58 248 §9.3%0 7 =18 SFT
24 13103.23 218,15 LA ) 245 9%, 205 5 00 SFT
7 11054,09 1208.57 A4.59 FLEN 99.244 7 1) SFY
2 13739,37 4114019 < 44457 235 99,172 7 22 - - SFT
2? 13071, 483 *307,97 £4.64 224 9%.007 7 W48 5FT
34 iitn4, 83 s1381427 4442 a3y 03,957 7 164 SFT
31 14+72,04 »1377,%3 44464 321 90,245 7 V78 §FT
3z 11243,09 ~2774+15 44457 225 59,933 7 135 SFY
33 1133%.07 nI557,99 4457 230 89,138 7 1181 SFT
44 11223,64 wd385.53 - 44459 259 99.314 A L U T AR 1 |
35 111£62,38 ~By50.93 40486 211 99.4p9 7 S 144 SFT
34 11049,9e #»57587,57 45.05 274 59,442 5 1460 ’
37 11538,75 n&78g.02 44.95 173 e? 036 7 1,76
35 LN%42,77 1535, 47 44493 164 98,304 8 1:93
bL 19481 ,12 =~B1lz2,33 5.7 147 98,7103 5 2410
4y 10454, 5¢ 5731047 454111 144 98,731 7 2448 .
41 10332,%2 nB927.99 - 46,58 14¢ 99.006 8 2,22 B
42 10406,25 928,21 44,053 14l L) B 2,27 ’

4% t076%,72 ne026497 44490 118 ev,043 13 2,29
44 £0717,67 *¥1934%7 45..5 138 99,370 18 2,20
43 10403, 54 n8362.14 45eud 137 99.02h 7 2,15
4% 10532,15 =7565.14 454104 146 gl.9p9 5 2:0%
47 10167,94 nb782:02 44.98 164 oh, 73% 7 1,88 '
"0 10345,33 LTSS 4503 473 58,322 7 174 5FT
49 10267 ,95 “5430, 360 41,92 264 5.5 ,420 10 L 1.80 8°T
40 PR9S, 3 ~54008,84 dda%6 246 9%, 402 12 1,69 SFT



0z

A1RPGRT = SEATTLE=TACOMA

+

ko381 #55Zaes 1981 6/3 GS SAM 3D REFAN 8D  30/43/45 NEP Gmye74

SRR AR RS S BN AR SRR R R A AN AR E RN T AR AL AN AR e RN S r SO N QU NAR IO P R RS RN AR R ORtngS

POINT

57
52
ER ]
54
£g
54
57
54
59

PREVIOUS CONTOUR REGUIRED 153,94 SEC, TO GOMPUTE

$764,44
9494,74

' 9326,75

9411,8n
9471,%n
7524,78
$374,97
7615,14

. Begh,21

=5091 486
=404, 28
whqdn, 13
w3pd4, 05
2049, 49
'25%1:?7
w1253.03
436,62
3,47

NE

£5.02
44,58
44,97
45,07
44,97
" 44,99
44,95
44,98
44,98

FLTS
247

- 279

284
274
272
261
257
254
283

%707

99,228
$9,000
99,217
99,257
99,201
58,993
ob, 920
58,827
9,787

FTERATIONS AREA
11 1,83
10 1,61
11 1,34

7 1,42
7 1,28
5 1,14
5 1,04
7 Lar
1 79

TIME PERIOD 1762

SFT
SFT
SFT
SFT
SFT
SFT

SFT

SFT

PASE

2



3 6.0 PROGRAM LISTINGS

y ’ This last section presents a punched card listing of the NEF program. The

' order of the |isting conforms to the alphabetical order of the name of the function,
s ’, subroutine or main program. Both the contour program and the grid program are listed.

5-1




aOoOoonDoo

FUNETION AGNOIS(ITAC,SLRTHR)

coMrOy /NOISES SLRtha);GRNnnta:;pNRSte.ia:.ANDI€E<8a6 16)
DaTa 178700717

DaTA MZR/yHN/G/

c AC\OIS' RETURNS NOISE LEVEL OF A7C TYPE ITAC AT SLANT RANGE

c LA AND THURST SETTING THR: :

: SLeALOGLO(SLR)

c DISTANCES ARE STORED IN LOGS N SLRNG
ACNCISEGEMFNZ{ANOISE(L,1,1T4C), SLRNG, PhRS(i 1TAC), 5L, THR,M,N, T,
RETURN
END .

SUBRCUTINE ALTRRD( #,NR, 1DUMP) .

coMpuv /JRESALT, NAR(BR) ENDRL25,85), STR(25 853, lCFTfES),GCBN(ZS).
ICUJCOIlb}cFNDALT(25 851 oRcsTR(ZSJ.oRGEND(zsi

conOu /85cRacH/ ITR{3G)Y: " NRT,G.S5.,E

WRITE (6,1001)

1001 FORMATE J4H ALTITUDE RESTRICT!ION/CUTBACK DATA )

0D

RE4) RESTRICTION/CUTHACK DEFINITIONS

IFIKR 6T, 25) 60 TO 200
DO 100 [F11AR
REAQ €3,1002) hﬂKuNRT:GrS:El(ITR(J) L 1.10)

1002 FoRMaAY (213,)3FE.0,131%)

WRITE (4)10U3) HRX,NRT, G, S, (iTRIJD 1210100
1003 FoRMAT (12 RESTR]cTInN-2€1X;IJJ 3t1x.p11 5);10(1x;13!)
T tE W LE« 20u,)
1 102, [INRT (NEs 1 H
2 WAV, (INRT (NE, B | I ‘
3. ,0R, (G 6T By 323 GO TD S
WRITE (6,1009) HAX
10U9 FaoRwat 112H01ESTHICTIONnIJ 114 15 INVALLD )
GO TO 100
5 CONTINJE
1eBT(N3IX) & NRT
GeBN{NIX) B 6 .
ORGsfﬂtNhXI =5
ORGENAINRX) = E
DO 1t g=1410
1ROLTRIK) (EQs U) 60 TO 20
1T = 1YRIK)
_ NaR(IT) = NRx
1N CONTIVJE
20  CONTINJE
Do 90 L=21,85
CalL SETRES(L)1.ICUNP)
IFL10UYP +EG, w1 ) RETURN 1
90  CONTINJE )
130 GONTINJE

REXD CUTBACK HIDE OVERRIODE ARRAY
CUT3ACKS MUST CORRESPOND OVRER TRACK GROUP LENGTH

READ(S,1007 I CICANCOS Y, 151,16)

1007 FoRMAT(1615)

. WRITELS L008CICRNCOC] ), D=9 ,16)

L0UB FoRMaT(20H C/B OVERRIDE ARRAY(,1415)

‘ RETURY

200 WRITE (6,£004) _

1064 FORMAT (3AHOMORE . THAN 25 RESTRICTIONS SPECIFIED)
RETURY {
EnD




S
100

oDDoODDM

1 5H Ty3E, 2% BHATRCRAFT, 3%, GHLDG ROLL 1 dy s SHSPEED, 5%, SH3 DEG By

1

SUBRQUTINE APPTRD{®, ICNT?
CoMMON sPROFIL, PROF(10,4,150) APPTHR(14,12),MATCH(16)
RE 495 AFPROACH PARAHETEHS
A BASIC SET OF PARAMETERS 15 STORED IN BLOCK DATA
WRITEC8,1)
FORMATL 20H APPROACH PARAMETERS /150X 9HeTHRUSTS® /,

8H& DEG,5X;SHLEVEL,5X,5H3 DEG,5X,

2 5HLEU_L|3X 8HE UGFT/NH 5K|4HlDLE.4X07HREVERSE;4X-1DHHE!GHT NE)

O 100 Iel, ICNT

READ(B,2) K

FOHVAff!J)

IF{KLZU +CRy K.06T,12) RETURN_1

READIS,3) APPYRR(124K), APPTHRI{TIZ,K)» APPTHR(L11,K) + APPTHRI14,K}
FORMATL 246,2F10.0 )

READ(H,4) (APPTHR(J R),d=1,100

FORPATlquS 0}

IpiAPPTHHtinK} .GT. 0,) RETURN ¢

IF{APATHR{14,K3) JLE, .} RETURN 1

WelTE(8,5) K, AFPTHR(12 K),APPTHR(13 Ky, (APPTRR(J,K),J24,11),

1 APPTARliﬂ K)

FORMATL iWM 213, 2X0240:21F10,0+¢3,0 )
CONTINUE

RETURN

END

FUNETEION ATTENGIXi 2, ITAC)PUR, VY
COuPUTES GROUND ATTENUATION PER SAF AIR923 (SIMPLIFIED)
ALR0 COMPUTES ENGINE SHIELDING aAND VELOC!TY CORRECTICNS,
X n HCRIZONTAL pi1STanpe 10 FLIGHT GROUNpD TRACK:
2 » ATRCRAFT HEIGHT ABOVE RUNWAY
174aC » ALRGRAFT TYPE
PW3 » PCWER SETTING
vV = VELOCITY
COMMOUN /NRISE/Z  SLRNGUB)» GRNDALBY/PWRS(6,)26) 1 ANOISEL 846916}
EGVIVLLENCE (AIBETA)
paTa M/B/, 1717
IF‘V'L‘T.JEI) VR32,
LI%IT VELOGCITY cORRECTION To APPROX +4 pg
ATTENGamin, s ALAGLNT /14D, )
fP{X.LE,L,) RETURN
COMPUTE ELEVATION ANGLE,
BrTA3ATANZU LX)
SHIELDING CCRRECTION
ATTENGRATTENG = 3,01, ~SGRT(SIN(BETA) )
RETWRN IF BETA !S GREATER THAM Ln DEGREES
IF(BETS,GEy0,17453) RETURN
A=0.5l(1|*ccslia-'¥ETA))
£HI0SE GROUND ATTEMUATION CURyE,
OX3ALOGLO{X) )
GNDATY = GENFNLC(GRNDA) SLRNG,DX M. 1}
1FCENYATNLE. O ) RETURN
ATTENGRATTENGAGNDATN®A
ReTURY
END



BLOCK JATA . ‘
COMMON /PROF IL/ PROFCAD,4,150), APPTHR{L4,12) s MATCH{ 16
COMPON ATIACK/ [TRIAB), 1TSEGIRRY, MaSKI21) s PaARAM(5,15,88)
1 TTD(BH,14) ,pHINLAB)
COMMOY /CONST/ PIyNC
COMMON /NOISE/ SLANG(A)/GRNDA(BI/PWR&,18) ., ANOISE(Br&E16)
DaTa 21 /3.1415927/
DATA SLRNG/200, 900, 1AN04, 31000, 20000+ 4000, :6U00,+10000,/
c . PAS< CONTAINS BINARY MasKING CONSTANTS USED FOR GENERATING
c . 8 CHECKING ELEMENTS OF !TS5EG,!p
DATA {MASK{I)sI31,21)/ . )
€4/10000uC000y 02UOUDD 0000, D100000E00000,
C140000025000Y 02000000000, 0010000000000
CUN40000URUNOY00020007U000u, 0NA1000000000
€udod00003000r00G0200 LILDU,CN0GL0BL00000
03004000 2000:0000020000U00, 0200010000000,
€y004006G50U, 000JLN2200U0U, 0200000800017,
QLOCOGA0UT7 76U 0000UULT70000,0000076400000

02 10 AT & Lok ) b

/
THE FOLLOWING MOISE paTp ARE ESSENTIALLY &S TRANSMITTED

c

¢ BY THE HANUFACTURERS, paTA FROM BNEING HAS REEN ALTERED -

¢ 10 REFLECT A DEFINITION OF pPNL THAT [MCORPORATES & FULL

¢ TiMZ HISTORy INTEGRATION, EvERy ATTERPT HAS BEEM MADE 710

¢ KEZP THESE DATA SELF CONSISTENT, .

G ' ‘

£o0L BaCelil DOT CAN DATA 8/71

DaTa tAWRLLIL)I171,60/12200+0600041.4%0,7
DAVA CCLANDISEL]idy2) s 122060021460/ i
1125,1,125,9118,64115,8,112.4108,,105.7,102.6,
2103|7:104'6!102|2l99lll95|1|91.0|58v5185|7p
33280,/ .
CeQ2 707=329R/C  JT3D-38 . BOEING AND DATA 9/73
DATA (PWRIT 22,151,62/15280,,11990,+8050,, 5850, ,3630440,47/
‘0 DATA CLANDISECL) 121 12248),030,60/ -
112°|5012211011c|2r114-7!107|5'1Uﬂl0195-719000l
2129, 7,120, 401070 311120 7420449096,5,9103,84.8,
3124191119|60116'6l11106|103|41 94.9.,82,2)81.9
4120,2,115,60112,24107.9y 99,7, 9048:85,0177,4,
5247,8,143,5,210,1,105.3, 96,8 88,9180,8)72.1,

5880,/
ohsd gaBaviuie GOT CAN DATA
N DATA (PWR(L+3)117246)/712200,485000+8000430007
DaTa ¢LANOISECL],J,3),151,8) JT1:6)
U,.51n

]
' /
.112‘!.%122.5512!’1.5:117-1'11 51 2.!96-0&7|3l
2113, 3,11342811 1107¢1,99,2,89.6:83,275,,
318,710 30308, 10104, 74%4, 7,868,679 72,4,
424%),/ .
ceNd DgrA=3) JT4A DOUGLAS CAN DATA 371

DaTA t2yRE1+40,171,8)/14706,510000, 18000, 4000200/

DaTa t(ANDISENT,J,4),1=1,R),J31,84)/
1129,0125+432202)248,4,112,0010443:99.2,93,0,
2122,2,118,5,115,4,111,,104,,96,5,91:7485,2,
3116,0142024139,2:1054,97,86,89.2,84,,77,,
4313,0908,7,4195,8,100,8,92,,81.4173.5.:63,,

516%).,/ ‘
c*05 per9=32 JTBn~? DOUGLAS AND DATA(HODIFIED? §/73

CDATA (AYRIETIB), 152060722000+ L0002, 9 800U 160U+ 5000424000,/
DaTA ((ANDISE(!,J,5),121,8),J51,8)/ '

b4



TRl CTEITRETLS

clﬂﬁ

'ca07

LIl

cs09

cell.

ceil

criR

1149,2,115,6,/113,0,108,8,102,4,95, 8,91,5,86.1,
2116, 4.112 Toa0%,8,105, 10 98.2:90.8,8643480.:2»

3144,2,10744:106,0,101.2¢ 93.8,85.5,8008:74, 3+

4111.1.107.5.103.5. 97.9, 39.5,au.a.75.1.57.7-
6112,8,106491102¢7) 97.0s 86,6:79.7,74201664 b0
6111,9,106,2,102,0, 96430, 87,5:70,5,73.0.65,5/
ogm8=61 JTID=3p DOUGLAS AND DATA
DaTa (PyR(1:6)a151, 6)/15000..12000.;10000..EUGO.:buoo..donu./
DaTA t(ANGISE(],J,6),1=1,08y,J37,6)/
1126,2,122,2+ 119, 3.115 3.109.1a:uz 2,98, 0:92 4,
21?5.n 128,2/118,3,413,8:106,0+ 98.5:94,0,88,3,
3194,35,120.00217,0,112,14103,%+ 95.0.90.0c83.4.
4123,3,119,00115,74110,5:102,6193,6,87.9:80.7»
5121|4|116-91113|4l155|3!100|3! 91.,2,85,6,78,1,
Gl1b,4,114,6¢111,5,406.6, 98,6, 89.1,83,3,75.8/
Dc'lﬂniﬂ CFGm&D pOIGLAS AND DATA
QaTa ¢PURII 7). I=1,6)/3u8uo..2n600.-14600..11900-;920a.:0./
DaTa ((ANOISEfI Jip7¥,1z21,8),d%1,81/
1115, 0, 11001246, 7.1u1 9.94.8.85.5-80.ﬂ.75.1'
2114.4,108.3;104,], 98,9:90,4)8R14475.0,6%,0,
3111,6,105¢61100:2)95:1,86,0,75.6,70:0:63, 7
4109, 010280 98,3y 92.2,83,447344487.7,6142¢
5%03.:.100.1: 95,9 89.9:61,G6:70.9065.0,58,5,,
sla0,
L=1p31 Rgi2ll LOCKHEED CAN DATA
DaTA (PYR{TB), r=1.6>/3u600.;24000.-19&03..12200.;0.-0./
DaTa llaNOlSE(I J,8),1=1,8y,J° 1,6}/
1129, 5,115,00212, 0.107 G105/ 90.5,02:5¢77,0¢
2115, 3, 109 5pa0b.0020145, 95.0 85,5, 78.5;71;5:
3113.n.107.5:104 Dy 99485 93,5:84,5,77,0,70. 0
41u7,0,104. 50 98, 0, 93,7, 37.0';n.0.72.u.65.0.
514%0.7
7a7m323 JT4A=11/12 (9 TUBE SUP+) BOEING AN DATA
DATA (PHRIT9Y,1= 1;6)/14750.|12000.18D00|u350u.vD.|Do/
DaTA (CANOISEC],J,9),151,8,,J05{,4)/
1130, 11,124, 61121.2v116 7:110,3:10344499, 40944
2123, 0119, 50126400111.4,10540+ 9845:94,8,904¢
3L40,0,182,491084%5104. 4, 97.9r91.2o57|3u32|:

"4413,1,107,4,103,8, 98.8, 92,00 84,5480,1,74.s

SL6%0./
7278200 Jragne BOFING AND DATA
DaTA ¢PWR{LI L0 121,80 /13080,0 9800, ¢7600+¢5300, 143004235004/
DATA (CANQISECTI,J,20),131,8),d3L1,6)/

1122,2,148, 3;115.7.112 Je107460102.04:99,009444,

2116.7.112.6-119.0;106.4.101.4- 95.9:92,3:87. 9,

3112,6,206,2.105,4,101.6, 96,0r F0:2+86,8,82:0,
4141,2,106,20102.%) 98,6, 92,00 B5.4,01,7,75.6,
5110,08,105,8:302,5) 8.2, 91,40 B3.4+79,3,73.,5,

6109, 5,104 74101420 96,1, 88,40 Bno6:s76,4270.9/

730 JT3C=7 (9 TURE SUPPRESSORS)  BOR[NG CAN DATA
DATA (AYRET)L2)a)e1,6)/16700,98030,260G0 40001 0e1047
DATA (CANOISE(],J,11),151,8) 421,637

1127,0,121,90 118, 7.114.4,1un 2.101 8,97,8,92,8,

2121,6,116,9,113,%,10%.6,103,8+ 97,4:93,5,08,3,
311b|3|111|5l108|d|10415; 95,2 91.4!87;21ﬂ1q9p
4112,2,107,44104,0, 99,3, 92.6' 3513'80.5l74|7t

51690,/ . ‘
737240 JTAD"Y "BOEING ANn DATA
D4Ta erRtIaxaa;l=1;6:/134au.,1277u..nzzo..el?o.;5370.,4100./
DATa ¢(ANDISE(Y,d,12),1R4,0),J=1,6)/

5/73

8/73

10/71

/7y

9/73

271

9/73



COoOOOOOn OO O0O0OD000O00NNA 00000

calld

cald

crid

1148,6,114,8,112,3,138,7,103,4,97,0,92:9,86.7)
2117|1l113l2|11D16'1&7!1'101!7'°5|5I91l1l85|1'

3119.3.£L1-2c1u6.
4115,%,110.44105, 8,
5115,6,110.14405,5,
5112|9£107|4t102|al

747 n10i0

7!10010!

JTOD=34 (1A' NACELLE)

92,)0+85,5,80.%474,6,
89u9l51|5|7él3469l00
59|5lh0.5|75|0;67|5!
86,6+77,6,71.8:63,8/

99.“!
8.7,
95!&!

DaTa waR(l|13)|I 1,6)/33600, 02690040 24100,.1230C,,9990,46000./
OATA {(ANOISE(T,J,13),1=1,8),J=1,6)/

1124,4,120450 217, ﬁ.113.3.1c6.2 97.5,92:0186,7s
2123, 6,119 7r116¢5,212030105,:0096.0.9001484,7,

3122.61115131115|

4117 3,843, 0+ 209,8,105.,4,
5113,9,10Y44106,3,101. 9,

ﬁ112|d|107|3llu4|3l

ver1d

1,110.9,103,0.93.4,687,1,81.4,

F6.1+68,0.82.0075,8
94,6:85,2:79404724060

99rﬂr 92|3!63 4 ?7 4}70 9/

ooy CAN 0DATA

DATA tayRI1a14),121,6)/14400,,8000,149%n,/
Da¥e (eaMDISE(],d,14),1=1 a) Jel,4)/

11268,1, 1?4.711?3..120.5.115

:110-!105-711ﬂ3rt

2116,5,114,74212,5,108,8/,1u2,5:96,5,93.0.88,0

332“01/
An3nng

CF6-6D

BOEING AND DATA 9773
2771
FROM DROUGLAS AND. DATA 5773

DATA (AyRET»15), 021,80 /30800.920600+14600,+11900,4,9230440,4/
DaTa ((aMOISEC),J,15),151,8),d=1,6)/
1113,2,106,2,104,94200,1:93,0,84,0479.0,73.3,

2112,2, 10645110242
3107, 4, 1u3, 6 99|§l
4107 ,2,101,04 96,5,
hlyd,2, 96,3, 94,1,
4840,/

87.,1:88.,0,708:+173:2,67.2:
23:3:084,2,73:04608.2,64.9,
0.4s61,6:71+6165:9,589,4,
0B,3,79,2,65:1+63.2,56,7,

ﬂ.‘G'ﬂlll'b'l.lbﬂﬂﬂiﬂDﬁﬁﬂ“uﬂﬂﬂé“aﬂlﬂﬁ'Q!QDD!GD'O“D'D“'!"D'I.GI.

THZ FOLLOWING TAKE~OFF PROFILES ARE AASEN ON MaNUFACTURER

SUo2 | JED DATA.

IN HOST caSFs EXTRAPQLATIONS WERE MADE FOR

PEIFOAMANGE BrYOND THE 2ND SEGMENT, ALL THRUSTS ARE GIVEN
IN LBS/ENG, PRESSURE ALTITUDE CORRFLTIONS wiILlL BE MADE IN
ANDTHER SEGTION OF THE PROGRAM, PROFILE DaTA IS STORED IN
THE FOGLLOWING MANNER:

FRIF{ TP

A3 J GOES FRO4 13, FOR THE

121 TRACK DISTAME,HEIGHT,VELOCITY
TRACK DISTAMNCE HEIGAT, WELOC!ITY
TRACK DIsTaHel ,HELGHT , VELOCITY
TRACK DISTANGE HELGHT ) VELOCTTY

TRAGK DISTaMNgE HEIGHT, VELOCITY
TRACK DISTANGE (HEIGHT, VELOCITY

PROF ¢

1 MNPY A8 ]

[=2
1=3
1=4
}=5 TRACK DISTANGE HEIGHT VELOCITY
4]
1=7
1,4

GOES FROM 1-6 CANTAINS

inF=TH FRIFILE

tT BRAXE RELEASE

AT LIFTOFF

4T GFAR UP

AT 1500 FT

AT 3000 FT

AT END OF ACCELERATION
FURING CLIMBOUT

POYER SETTINGS

FNR THESE SIX SEGMENTS, pLL PPOFILES GcORRESPOND TO STaNpaRD
OTHER PARAMETERS ARE PROVIpDECD [N PRCF TO BE
WSE0 wHEN EIFFERENT PRUCEDukes ARE DESIRER, TKESE nDD!T!ONAL

ATa PROCEDURES,

PAIAMETERS ARE1
FROF¢ £,4

NP )Y~

AIRCRAFT WEIGHT

PROF{1N,1,NP}~ THRUST REQUIRED_FOR LEVEL

FROF( 6y2,NP) -

FROF (1G,2,NP )~ TAKE-OFF THRUST

PROF ( 9;5 NF1=

PROF(1D,3

PROF( @,9,NP)~
PROF (10,4 ,NP)~

66

GRADIENT @ TAKE-OFF FOyER,

FLIGHT (FLARS UP)
TAKE-CFF CONFIGURATION

GRADIENT @ clLIMp POWER: TAKE~OFF CONFIGURATION
sNPJ)= CLINA THRUST
GRADIENY FOR FARZG6 CUT~-BACK

THRUST REQtD FOR ENGINE-OUT LEVEL FLIGHT,



cs A s

[2XsNeXe

TAKE=QFF CONFIGURATION

Ta7=100,Jrone3A0DRYIIFLAP LDs 5/L+ 59 DEG:
DaTa (tPROF ey LYo 510100 021040/
{ Utlsaﬂull75JU|:162500|3u7DU-léUgsoulnﬁlﬂﬂni Qe
2 013 O¢e 375,, 15004, 3000 4525:¢ 89504 D4
332!!42163051 28250, PRy
434339853, 202083:0,,25180.¢r 040 - 551000

747=100,Jr9pn3A(DRY) 1FLAP L0, S/L» 59 DEG,
naTA CCPROFETrds 23415154000 J710d)/
1 i 95004 BUSU 277000433350, r 4210009775000 Q0

2 O1y Ore 3904, 15004, 300042 3950+ 715040 Qo1
332l|4:165|| 282504, 441
43a337004 2028308,,2516U, 1 Ous 5760001

T4T=100, JT7D=IAC0RYIIFLAP LU S/L+ 59 DEGY
onTa COPROF Ty 30,0188,20)002104)7
i 0117'3U|09qﬂ0|o?“2501r3au25ua65003rt101900l' Or?
2 01 Oer 2540y 1500+, 39004 387540 470041 0ot
332¢,4%4174, 202504 dus
43033530, 2e28390,925160,)  O.r 6160004+

747~100,J790~3ATDRY}+FLAP 10, 5/Ls 59 DEG»
DaTa (LPROFLTady 4)al20,30),d3114),
L 0030 110250124250, 459254, 714250 10527004000
2 0n Qe 2004r 150000 3000+, 35000 557544040
3321598183409 22300y 444
4383323040 20283704,25180s  04» 67600049

747=1040,J7190=34{DRY)}+FLAP 10, 5/L+ _59 DEG:
DATA CUPROFCI Jy B)sl21410)1dene 4/
1 0950000422504 127500, 05164154,75365.0 40707514049
2 tn oy 2004y 150uer 3030+, 332540 B0R54,040
33210940185, 282504 441
43¢33ﬂ50., . 2.28330112516ﬁ|| Qe 7950U00l

747=2007 U307 (WET) i FLAP 20+ S/t 59 DEG: 'B' NACELLES
DATA CIPRORCTady B [=2LedUlsd51e4)/
1 Dt 12500008000, e 1500344292204 0592001824751 Qs

O Oas A00ys 15004y Juguss 483040 700040 Quo
332Il4°1640l 29250+ 4
43“36000|! . 2028300, 125460, Qs S460004

TAT200,d190n 7 (VET) FLAP 210, $/L: 59 DEG: 'D' NACELLES
DATA CIPROFCTady 7)o lm1rd0dedsn0d)/
1 01a5A90008250,0 0187504311500 619004095325, Dt
2 N Ose 275,y 15004 3UQ0e+ 455D01» 74504r Q41
332,,406167 4 242501+ G
4343673041 2028300,12518U,¢ Qur 571000,

747200, JT90*7{WET ) FLAP 20y S/Ly 59 DEG, *'8' NACELLES
BATA CLPROFLTaJs BYel22010),0214407
i JﬁnJUrr5500|r17DUDo4337du-ab5?00-196550.a Qe

2 0 Gas A08¢y 15004, 30004 4400+ 880040 049
332,91816% 04 202501 44
¢3n3ébqn.| 2025300|l25160.f Dre 596000,

747200, Jr?D-?!“ET!:FLAP 10y S/L0 59 DEGy 'D! NACELLES

00y

0e13335
0:+103M,
00302

040

01237
0:1958,
D.0304,

D.02

011163,
000844l
0-02994

0-0'

0.092%,
0.,0692,
G.0298,

0«09

0.0852,
D.,n622,
0.02%8,

Gl

0.1571,
0+1055,
0,0303,

[P ]

0.15OD|
000974l
0.0301,

0,00

Dllqlzl
0.008948,
00301,

TOGW=555090Q
8030+

16665,/
TOGWa58000Q

87904
3370044
20300+
17335,/

TOoaWa5620000

10000+
23500+
28300 ¢
18400,/

TOGW=680000
11830|l

3320004
28300+ ¢

20135,/

TOGW=712000

12800+
33050
283004+
71065,/

TOGW=550000

A1601 4
368004
20300+
16535,/

TOGW=575000

A975 44
357004+
283004+
17200./

TOGW=2600000
97%4
345004+
28300+ »
17935,/

TOGKW=440000



o0

DATA_t(PROFCIs Ly 90,152, 00)sd=1s4)/

{ 0637530, 9%5004229250,,38330,,65800,9401900+¢ Our
2 D Oes 279, 15605 300U« 380C0vr 625000 Do
332, ,49174,5, 7292504 44
43238630041 en283u0,:25160,1 O GIS0UD

747w2005dY9D-7(WET ), FLAP 10, S/l 59 DEG) 'B' NACELLES
DATA L{PROF{ 1, Jyal) 12141000 J=124)/
1 QrsFA000i 115060, ¢23250,:464705,75675.1891500s Doy

2 ure Qo 2505 150uss 3000. 370040 490047 Ore
3320449018214 242504+ 40t
43‘36U50|l 2“2830U|l25166|a D¢ 69GbUle

7AT=200, JTSD~TIWET ) FLAP 100 SsLs 5% DEGr '8! NACELLES
paTa ifPﬁoF(1!dl11}|l=ll10)ld=114,/ .
1 u:,lnSUU.a13750-p29250.-590?U.p7°570a.104700.,Un

2 Una Qyr 200+ 150350 3000, 3225, 4125,:0+
332!:4!195|l 2025C,, 44t
43035600, 2e2K300,,2540,0 04y 7730004+

DGC+10-30sc=6~80 FLAP 15: S/L+ .59 DEGs
DaTa ((PROFEE A2 1224100 0d%1040/
1 u:|4530-:575014160G0-123750-161000-rqDUDO-' De?
2 Uss Qur 50U,y 3500, 30004+ 50030 725040 Qe
332y, 44185, 202500+ I
435300,,2931000, 28274304 258000+0,) 380000+

DGE*10-10+2F6 6N FLAP 15, S/L+ 5% DEG,
DaTe (IPKOFUT 130 151U d=1243/
1 Q058300170004 417250, 315000 ¢ 8300000900004 D
2 0 Qes 4504, 1300, 300000 480000 &E700+s G
3324940154, ' 70280+ Bt
43330.4,,28340004,222740049 25800,4¢0,s 37500041

DCei0-10r 2F6=8LrFLAP 15, S5/Ls+ 59 DEG,
DaTa i(PRGF(IIJ|14)»I=1f10)|J=;r4)/
L e G001 10500 1208001375000, 867504,9000Q0rr Q02

2 On Der A28, 15304 30000; 4150 28004+ D
3320990162,5) . 202504, LY
435300, 203000, 20274000, 506055100000,

DCr10-10rGF6=6DWFLAP L1y §/Ly 59 DEG,
0aTa tIPAROFITrdad5) s [=101000J3004 )/
L s 725000210004 122004,0 4200056925042 90000¢ 9 0o
2 Oy Ure 350Gys 1500, 3030 39000 5225,0 Q4o
332495017041 . 202504 Ju
435300, 4 2%3L000,2222740604s 25800,40,42000049

DCw10=-10+ £76=60FLAP 80 S5/L+ 59 DRG,
DaTa C(CPROFIY i LAY 12201000 d51040/
1 03,7750, 31250,,23250,,425000,69500.19080D++ 04
2 0 Dee 30040 2500, JDUU'L 36254y 477544 04
33244481764 ' 2a2504, Jus
435347 ,,2¢31000,,22274050, 25000.0009430000400

7a7=200,JdT70np=%FLAP 1B, S/, 59 DFEny
DaTa CAPROF(I, Uy 17 )e [31,10) 2 d7 1440/
1 088500, 06R50,,14250,,25000, 5750002748285 04
2 Uiy Os RNCys 1S5CGD., 3400,0 5%50rs 725049 Oee
3321, 481574 2825049 344

0.0

CrLl256,
00784,
c,0300,

B

0!106‘#
D.0646,
p.02948,

0.0

0.,0839,
0.05063,
00296,

D:10s

Ge1379,
Di11176,
0.0602,

D0

03273
0. 1053,
0,0604,

Qe

01132,
0,0857,
C,UEQ?p

0+

01045,
0.,0789,
0.,0588,

0.0y

0,13200:
00,0779,
0,0581,

D0y
01625,
0+1395,

111004+
3630040
2830044
19065,/

TOGW=700080
130504+
380504
283004,
20735,/

TOGWs?775000

155000

3560041
25300tl
22800+

TeGWa360030

11845,
310000
27400+
2146804/

TAGWs375000

123404
310004+
27‘00.]
22650,/

]

TAGW=400000

12780+
310004
27400+

23850,/
TOGW=420000

12995,
310004+
2740049
24555,/

TOGWa430000

131554,
31000+,
27400,
25000,/

TOGH=140000
2835rl

12300
1070042

g



436123504 2%10700+s 10250450, 140000,
¢
C 727-200,JT80°%,FLAPS 15, S/l.» 59 DEG,
DATA CCPROF(I Ja18),151,20)d5104)0/
4 015500007250, 07000.,30000,2615004s733504¢ 042
2 Ul} D1+ 150, 1500, 3000.» 53504+ 8655049 Oy
332!14:162|l 2“250Il I
4301233044 2%1070U, ¢ 10250+90.+¢ 15500040

c
¢ 727=200,Jr4p*9FLAPS 15, QILo 59 DEG
DATA ‘(Pﬁoptl'djlq’ll~1i10)lJ 1240/
i UlaﬁﬂUDliGUUU||1“75Q-|34000|064H00r330250ul Do
2 D 012 1504, 1500, 30006, 5000++ 85004+ Dot
332l|‘!165|l 242504 LY
4382230541 10250120, 16500049

727200, JT8p=9FLAFS 15, S/L+ 5% DEG,
DaTa CCPROFEI V20U 154,10 4B 1d)/
1 0107300029000, 205004937500,+652500+7904000 Q0
2 0y 012 1504, 15004y 300U.s 49004+ 80004 Dll
332Il4£1ﬁu|! a%258 s
4381230044 2410700, 10250440, 172500..

DEs8=33,JT44=9/10,FLAP 25, 5/L, 59 DEG,
DATA C(PROFIT 4210, 128,203,J5504)/
1 0014600006000 .13250..26300.a50550--7305a.a D¢
2 0w Oar 300|| 15004, 30004+ 520000 695040 Qos
3321440147 24250, 444
138182504 281210040 D 21500040

28107005 ,,

o0

00

c

C DGeB=33,JTdan3/10,FLAP 25, S/L, 57 DEG.
DATA C(PROFIT 4220 152, 4UdaJe114)/
i u:.454u..7?50..150uu-.29620.-eza?n.-79400.. Ore
2 01 Ovr 3PU,y 15004, 300U+ 485040 7090¢s Qs

33240, 4#1800) 2825000 449
¢3415200,) 301240049 O 228000,
[ R
¢ DC 3=33,JTdaa=2/104FLAP 25, §/L., 59 DEG,
DATA CCPROFLT 233, 128,100, d5104)/
i DliquU|JOJUU|JLUIDD||JJ=UU|lbD$UUOIDHUUU0r Qo
2' 01 Dot 275, 1500+, 3200, 4400+ 700D Do2
3324,42154,, 202504 Gas
430152304y Ae1210044 Dt 24300041
[+
E DEC~6~33,JTaa=9/10)FLAP 25, S/L, 59 _DEG)

DATA C(PROFI12J,24)¢ 131,130, J=1,4)/

1 ﬂinﬁ"ﬂﬂl!9U1U|11975“nu4U55U|071550|v99550c: Dt
2 0 Qe 225,, 1500., 3000, 39504, 700000 D
3320,4826800 -LEI Y 4
43015271049 38121004 01 2670un+s

¢
[ DC-8-33|JT4AP0/1”:FLAP 25, S/L. 59 Qg6
NaTa CEPROFU12Ja25), 151,300 ,05104)7
1 0127250021250, 255004,51000+, 800001+ 100300400 ¢
2 01y Qi 20040 150u,, 3000+, 325U 5000!!0:!
332,,48189,, 2825009 4y
4344523044 13075,,2%12100,0 00 303000..

DE=B=33,JT44A=9/10,FLAF 25, S/L, 59_0500
DATA CEPROFUL I JiREY, TR, 200, J3104)/

(a1

6-9

0.0505,

040

0,1385,
0:1154,
0.,04%8,

0404

0112568,
D.,0984,
D,0450,

0«00

0-11740
0.0938,
00,0479,

0+

D+1658,
011500
00,0328,

B0

D.1544,
0+40269
0.0328,

[{RNH]

0+1400,
0,0896,
0.0330,

0.0,

011868,
0.072%,
0|0332i

D10

0,0%912)
0.G6516,
0303320

6925,/
YOGKW=1535000

31934
1230049
107000+

7865./

TOGW=165000

X438,
12300+
107009

794047

TOGW3173000

361849
1230049
107000

815%0./

TOGW=215009

28934,
1520004
12400+

7040/

TOGW228000

2710409
15200,
124004

7480,/

10647243000

2%604»
152001]
1240040

foz20./

TOGW=2267000

329501
152004
1240040

8860,/

TOCW2303000Q
3745,
182004
121004
10065,/

TOGHW=315000



(g2 4)

(414 ]

i n-aﬁnao..1zuun..27uau..52750..Biano..103750..o.,
505010000

2 Urs Ors 20041 1500,, 30UDss 320000
3321 ,40174,5; 292500 44
430152300 13300, ,2612800.1 00 315000

CC=8-61, JY3Dr3BFLAP 15, S/l 59 DEG,
DATA CIPROFCI 270 22,0000 J7104) /7
i Ul;4?50||ﬁ5lJ|.13000o|24200.nSBdDOaa65750|r IR
2 My Qs 33040 15004, 300040 605010 70000 Qe
332!1‘214”1! 3'250:! 4
43415250, 20126004, 123004+ 0,4 2450004

DC~B=4l,Jdr30=35FLAP 150 S/L+ 59 DEG,
nATA {{PROFCT+Jy28) 11,101, J51104)/
i 0!-45"D|:7UHU||140d0|nZéﬁUD.lSESDOoJ7UGBD|J Ot
2 Ura Q1 3254, LBLO., 3000¢r 56500 70000+ Ull
3321440154, 2025004
4381528041 291258y0,. 12300040, 2250J0-r
DC=8=41,, JTID=3E)FLAP 15, S§/L) 59 DEG,
DATA COPHOF T U 2900 T =1, 1000 Jd= 0 )2
i uu.5nu0|.77ﬂ0..15500..23940..507Da-u7e700.a )
2 Uy Q1 3104, 1506,., 30004 52254+ 200044, O-'
332, ,40158,, 222504

438152034 281261304 12300-:0.: 240000-0

DC=8-61,JT3Dr3BIFLAP 18, S/L '59 DEG,
DaTA LLPROFLT+ 0,300 121010 ,0300 430/
{ UI152501n35U0||16950o.3157Dl'6257D.r53570nr Qe
2 01y Oy 3084y L5604, 3000.e 482590+ 7000+ U.p

3324 ,4016140 PPRR00
43al5230 4y 2812600, 12300++0,, ?500b0-n

DG=0=41,JT3D~3BsFLAP 15, S/l 5% DEG,
DATA COPROFS L iude 3000 1210 80) 0 JT10 4}/
i un.bnool.9ﬂ00..1ﬂnnﬁ.,337no.-53960..Baauu.. Qe
rRIT Bre 3004, 15004, 3UQU.+ 455Dsr 700040 Dy
332I|43153|| 2“250.! 44
4391523500 2ai261G,. 12330040, 25600004

DC=B8=561, JT3D~3HFLAP 15 S/L» 59 DEG,
DATA LAPROF (1o d 3200 1210 10) 0 d3 04D/
i UIrbuﬂﬂll953Uc|19500'.364Ju.u&bzuour94950.| Qs
2 U1y Ous 26U4y 31500, 300D, 4350+ 0004 Dl!
332144901654, 292504 4.
430352300 24426004, 1R300400,, 270000.:
DE=0-8L ,JT30r3B ) FLAP 15, S5/L+ 59 DEG,
DATA (IPROFE T2 3300 121U 0 d=1404) 7
1 01,4500 3L000, ,zoﬁou.,zaaun.,671so..1u2100.,n.p
2 Uis Oy 2804, 1500, 30004, 4125, 7000, Ull
332948168, © 2425040 .
A3elB209.4 20126004, 12300-:0.-?30000.-

DGC~8~41,JT3D"3E+FLAP 15+ S/L» 59 DEG,
DaTA CCPROFLEIJ,34) 1 121,10),050¢4)/
i un47:10;nlfSUD.'LZDDd.odls"ou.69750 1102500¢0002
2 01 D 225,10 15Q1n,, 3A00.% 337940 64504,040
3324 ,44L70,, 247250, 44

43815200, 2012600, 12300¢40,¢2900004 ¢

0.0

C.0887,
010455,
0.0333,

0+04
01800,
0,3342,
0.03

Q:0s

0.1678,
0:1240,
0,0344,

D0

0.,1528,
Gili1é,
0,0337,

0:0¢

00,1420,
0,10268,
0,0336,

Q0

01334,
0,0954,
0|03350

Dcﬂl

04250,
0.,0885,
0.0334,

0:0»

0.1181,
0,0830,
D.0330,

0104

0111090
00749,
00329,

43,

3855.|
132004+
12100+
105004/

TocW=215000

3190|l
152004
126004
4350,/

TOGW2225000

337U|l
152004
126004
47004/

TOGW=240000
383944
152004+
12600+
74004/

T06H=250000

37984
1520044

1260040

73004/
TOGKe240000

3995,
1520041
1260049

7650,/

TOGW=270000

41604+
152004
126004+
8000,/

TOGW=280000

4550.[
152004,
1260044

8300+/

TOGW=290000

45054
15200+
126004

8550,/



(¢ X ed

DCeB=81,JT30m2EFLAP 15, S/L+ 59 DEG,
DATA CLPRIF(Laid8) 121,100 ,0d7104)/
1 UI|6100||115d0|#2450U-1460000-73000ll103000lrnnﬁ 0.0
2 0n Ove 375,40 150u.s 3000+, 3600¢+ 5750+s0s¢ 041019,
33290174 242504 4v0 D.0898,
‘3.15260l| 221260044 123031!0.,305@U0cl 0,032%,
DGwB~41, JT30*3BFLAP 15, §/L: 59 DEG.
DATA {(PROFET 3615220000 020040/
1 00¢90001413000,228000,¢53225:,79075,0304L2544047 040
2 Uy Ovs 150,92 1504, 30U0+, 3400,¢ 4R754,0.¢ D.0%00,
33214401764, 262804y 4,9 00714,
438452504 123000y 03250000 DL D324,

7208, T3D-LFLAP 30y S/L: 59 DEGH
DaTa I(PHDFCI!J137)11 21,101 ,J=T04)/
1 0035000 6000,.11000. 20000, 580300605000 Ovr 0400
2 0ve ' 0u0 90Uy, 15004, 350Q.+ 6850400 750005 00 D+2200:
332124815040 202504 4.y 01647,
434132004 1062g4¢0,» 170000,y D.2302,

24126004

- 2810940,

70701208, JT30=3sFLAP 30, §/Ly 59 OEG, [ALSO 720B8,JT3D-18185K)

DATA (IPROFLE Q3D ) 122000000 0%104)7

1 ur|4nuu|;645u..125un-.2225u.n57750.-67500.. Q7 DN
i Oes 34044 1500, 30004+ 82504» 7500+ 0.4 00,1858,

332104015501 292500 4.y 00,1538,

- 43alaline 20117004 1140399040 195000, 0.0345,

7072208, JTID~3,FLAP 30y 571 89 DRG, (ALSO 7208,JT3D-18195K)

DATA H{PROF(L1 3D 15141GY 051040/

i u1:4530|l7ueﬂali4ﬂﬂuc|25uOUgl6UDGOlI7ﬂUDD|I Dee 0.0

2 01 Ds¢ 3254y £50040 330Usr S57500r 75801 O4s 011679,
3321,481634) 202500 40 DaA3EA,

4301400041 28116004 143101 00,0 2L0000.r 0.0329,

S 7071200 gTID=2 FLAP 3Ds S/Ls 59 DEGs  [ALSD 7208.JT3N"1@215K)

DATA ({PRAFLI a0 IR10 20 51442/

{ UIJ:UQDIJ75rD|115250l|2725J|!60500r|ﬁ30001l Qs 004

2 U1y Oes 3ules 25W0e 35004 315000 75U Dwa D134k,
33209816841 202500 441 041250,
432139034, © 24115004, 12250, ¢0,, 220000.s 010326,

70795208+ 47T3D~3 FLAP 30+ S/Ls 59 DEG,
DATA CCPROF(OI i1 ) 015202007144}/
1 u..5530..b7su..18000.-32?50.-64509-494050.. Q1 0409
2 0t Q1 275y 1500., 300U.r 4600+ 7500,0 Qs 01324,
3324417044 paabn,, 01053,

nd LY
43ﬂ13310.: 2811440, 1117000 0,0 24000040 0,0325,

70721208 JT30-3/FLAP 304 §/Ls 59 DEGs (ALSQ 720B,JTIDr10235K)

DATA (UPROF(LI 042341714100, J5004)/

ToGW=305000

462549
152004
1260041

9000./

TOGW=325000

5195
182004
126004

§600,/

TOGW=170000

24200+
1320041
109404,
5435,/

TOGW=19500Q

2825,
141004
11700+

6735,/

TOGK=210000

3143,
14000, s
116001

6915,/

TaGW=220000

3330+
137000
115001!
71004/

TOGW=240000
36854,
138104
1144049
18204/

TOGW=255000Q

i u:.ﬁanu.a9250..19750..34500..aénuoo»icuuou.» D 0400 3948y
2 (s Das &504s 1500:, 3000se 4400vr 750044 0'! 611190 1371540
332149475, 2025041 403 0010170 1135000
43a137{5,, 201135y ,, 1109610, 255020, 0.0320, 08170./
737200, 418079, FLAP 3, S/L, 59 DEG) TOGW=3L103000
DaTa LCPROFUL)Js93), 151,10} ,J5844)/
1 Ul|5500.l7ﬂﬂU|11g250l125750t'35000|151500l' Qvr 0:0 29304+



o0

BGe?e3E,JrspeT FLAF By Sl 59 DEG, NO OVERSPEED

2 Uey Ous 200, 15004, 3000,+ 3500r 00040 0+
3321801674y © 22500 201
43012550 20107504, 103004 0,4 1030004+

737a200,JT8D#%,FLAP 5y S/1, 59 DEG,
DaTa CIPROFUT U 44) 121,100 031040/
L 0 eb0200 08000, 4270004 ,297504 3925000880004 Des
2 O Our 175, 1500., 39004» 350000 60004 0o
332009887004 2#2504 2
4381250341 2#10750,,

737-200,J47180+% FLAP 5, S/, 59 DEG)
DaTa ((PROFULV D, 4DY IRe, 0000 d=10 407 .
1 07500409250 04F250.,34000,,449000+91 7400000 Des
2 D¢s Des 3594, 150044 30004 2400rr 60004 Qur
33200401764y 202500, 2ot
43512563.1 1030020, 0 1145004

10300++0,s 208000+

2’107501!

DC»9=13,J76D=7,FLAP 20, S/L, 59 DEGy
DATA CUPROFLL) Jy46) 0 122,100, J8104) /2
1 0er45900060:0,5130004,223034+5680000 8520000 Do

2 00 01 2004y L5004 30004+ 68000 7500ks - Qs
3321 41ty 2#250+» 20
43212230, 20106y0,, 106004+0,s 830004

DCm7=15,JP0pe? FLAR 20, S/.v 59 DEG:
DaTa ¢LPROF(L U 47)4 051,100 U21044)/ .
1 0012000027009, ,14600,,250004,5850000874000¢ Qe

2 O} Oy 2UD 4, 1500¢, 30004r 59200+ 75000 Qo
33201491834 2025040 241
4381223041 20408004 106004+0,¢ 900004

BC=9~32,J78Dn7,FLAP 15, 5/l 59 DEG)
DaTE C{PHOFLL s 4B) 152,10} JR10 Y/
1 U950 6750417060 30000 +657500 08150000 0
2 Lun 012 28U,y 15U0,, 3000+ 550D+ 750049
3320049143, 5, 26025041 20t
42012257.411450,,20108U06,+ 10600++0,, 2000004

DATA CPROFLLI, 49, 11,1000 JEd 4)/

L 03282304040200, 20800, ;34940 ,+66400++70%00+0 O
2 0y 014 2204y 1500+, 30004r 455000 72000+ Qor
3329 44w158,, ‘ 202500 2o
42812200,111250,42210800 4 10600++0,+ 108000+

BATA [CLPROF(T, 1KY 154,200, J%i 1 4)4K250,53)7
116097,/

A~300RCF8e50A, S/L, 59 DEG, .
DATA (4PROFLLI)S4) s T2, 100 310407
L 41559040 9520,,16800.,28000,,60500148500040 Qe
2 Gy Qor 350, 15004, 300040 495000 730000 G
3321498154y 2025001 241
4432505, , 2058000, 20336004 31600020,» 2900004

A~JUDRaCF&=B0As S/l 59 DEG, .
PaTa_t(PRAFUL)Ji55) s IR210),Jsisd )/
1 0078200 20000, #17500, 300004 6200042850002 O
2 Uy Dy 350, 1500, 3000, 45504+ 64704r Q4

ASDEG PITCH LIMIT,

g+09

01388,
041061,
0+0880,

09,

0:157%,
D.133%,
0.4045,

0:0»
04533,

1250044

015768,
0+1304, 107504+
0:0851: BYT?0./
ToGW=108000
0¢0s 31200
0+3472: 1250044
041178, 1075040
0.,0843, 9300,/
TOGW=114500
0:10 334044
0:1350s 225004
0:,1047» 107504+
00,0833, 93540,/
TOGWs 83000
O:0s 1680|!
0,1857, 122004
G:1643, 108004
0.1083, AP8S5./
TOGHS® 90000
0«0, 2020y
0,4710, 122004+
0+459%, 108004
0.1000, 9008,/
TaGH=400000
0:0¢ 24158,
Oer 001485, 122004
0,1154, 108004
0.,0954, 9540,/

PITCH LIRIVED TOGW=106000

283g04¢)
122004
10800,¢
2250,/

TOGW 2290000

126604
3800044
336000
30315,/

TOGWe3onooD

13540;!
300004+



332,,44187,,

443250, ,2438000,9234336U0,,

2825041
21600110,

DCi0-30/8F8m504,FL AP 15! 5/Ls 59 DEG
DaTa tLPROFLLIJeB6), 150,100 ,J05144)7

i Uvi4930,47250,424500,,25500, +58800:+75000, ¢
1500or 300040 51000 66504

2 Dy 014
33203441524

443204.:20350ﬂﬂ.;2“33600.,

400,

2%250,1
3160004040

Dc-10-30- ~8=80AsFLAP 15) §/L» 59 EG»
DaTa ((PﬂOF(Ian57)'I 1,10)0 058040/

1 u..ﬁano..Brso.,16800.,2925u.aaiooo.:95000.,
1500-! 300G

2 01,
332!!4'15710

443200..2olﬁunu..2«336ue..

Use 38040

2923001
316C0¢404,

DC=a D=3y 86508, FLAP 15, 5/L) 5% PEGy
DaTa (IPROF{L1+da5B) 171,190 0d2004)/
1 Ueab5300 9000, 48800,,320004, 6900044300000+ Ove 004

2 Uy
3321440181,

443207,,2%35000,,2033600,,

Ovs 300, 25004, 3000ss 425044

2%2504
316004¢0,4

DC=10~30+6764504,FLAP 10» S/L: 89 pEGe
DaTa LIPROF(L1IJB9), 123,100 0d5 1143/,
1 00478004 9205C0, 2226004+ 39p00+,65500,+1050900 1040 040

2 Oy Oy 2300+ 15004 300D+, 3A754
33204401724 20250,
443200..?'SBUﬁD]‘2°33600.a 31600410,

BCe10n30)ar6=504FLAP 2; 8/L, 59 nEG
DATA ({PROFELyJi80) 121,100, J%104) /7
1 000112004926500929000,,47000,45500,510000+40+40.0¢

250sy 1500y 3000, 33004,

2 0Dy U
33200401904

44320",,26308000,,293360U04s

.2“250!.

Fn28 HKZCJD;SPEY MK555=15, S/L. 59 DEG,
GaTa UPRAFLDIAIGL Y1 §=1000) 0 st d)7F '
1 030000450204, 202004027000, +550001493000e¢ 0ar 0400

2 D1

332¢,490186

43a8607,,

292504,
O

Fr28 MK20:i§)) SPEY HKS55<15, S/, 59 DEG,
DATA ((PROF(T)Ji62)0 15101000 d5144027

1 Nea458004 7000, ,21500,, 250000 +5850044675004»
2004+ 150044 30004

2 0u e
3320440153,
4368800,

202504
Qet

727=200A0y,JTAD=153,FLAP 183, S/L. b5¢ nEGn
DatTA CIPROF{10Ja05) e 121,100 ,J%5140/

L 0050000 s 30004187504, 3000000616500¢ 4750004
15ull 15U0||

2 Uve i)
332y ,%01854y
431327000

29114004

465001 745040

2.0 0.,1200.
300000« 0.1000y

D¢ 0.0y

Qer 01517,
300 01364,
4200000 D,0598,

Dis 0,0

le Ull345l
Je0 003210,
450000, 0.0594,

7000,y Dsr 041224,

Yy 0,207,
450000-1 0.0575;

6125400, 0.1033,
I 040915,
1520000+ 0.0579n

575604,04,0,1000,
' 3!10|U633l

31600!.0|;550000110-05353

Ges 300G,y 1500, 3000.r B5001¢4400D. Qs 0,2308,

2v0 D,2206,
50000 011322

Der 040

B900ss 5004 0.0 021730,

. 2-] 0-142QJ
65080+ 0.,0%913,

Dt D0y

JunCer 53500 730042 Oos 041429,

202504
31000+« 00,4

727«20040V,JTBDPL5, FLAP 15, S/t 39 pEG

6-13

3es 02132,
1850004 N.0486,

33600,
o000,/

TOGW=420000

122%0414
38000+
3380040
25140,/

TOGW=450000

136904
380004
3360044
26735,/

TOGW=480000

138101t
380004
336004
276104/

TOoGW=520000

14675,
380004
3360040
301401/ :

TOGWa550000

155254
REL IO
334800+«
295004/

TOGW= 50000

1645
B&d0 e
B25049
5660,/

TOGK= 85000

21400
Eb600 s
B82S0
5935,/

TOGW=1463000
3435,
132D0|l
1140044
B015./

YOGW= 175000



[gXg]

DaT4 (tPROF(1sdybd )]z 1'10)IJ =144}/

4 Dlnéa”ﬂ.|5250.;18500||3QUDU.063500|175000.| Qe D40y

2 Gt Ove 1404, 325004 JUDOWi 495001 85004 D 0.43274
332144018b,, 242501 I+ 0.0968,
4381320049 29114304 110004¢0y £75000, 0, 0, 044B,

727-23040v, JTRD=L5,FLAP. 15, 5/L) 59 NEG:
DaTa CCPROFUI v y8B ) 1310100 0d51e4Y/
1 017500, 41u2504922500,,400004,680000¢8250C0+¢ 00 D40
2 Dy Oese L30sr 150040 3000+ 455040 &75D4s Ooe 0.11148,
332004174, 262504, *  X.y 0.,0857,

43613200, 2411400, 110004 5.4190500,0 0,C480,

DaTa (L(PROFII JiKYIIR110),J2104),K264,78)/
1 520%f,/
747 STRETEAJTI-RK(500004 Se8T1YeFi 4P 10+ 5/L, 59 DEG

Data f(PRDF([!JJ?q);]-iolc)JJ 114,/

1 u||5250|nﬂﬂﬁdu116500-:33590-:62109-055ﬁ00u Qer 040
Y Ura 45Uy, 1500., 300Uy 445500 7050, Oee 0,1375,
3321148176y 242204 4¢0 0:0870,
4322000014 3030500 [ IT) 651030+ G.G299,

747 STRETEW, JTIO=XX(5UDQ04 SLST).FLAP 10s s/l 59 DEG,

DaTA {IPROF{ e uBR) 21710120, 021440/

1 0re58000092504027900,, 35650, 4525000 03250,0  pes 010
O 375|l 1500c| JUUU|| 4}00!' 4000 Oue 0013003

2 dun
332014018840 20250+ 4.0 0,0845,
4302800044 28305004, Ore 6746050r D,0298

747 BTRETEA.JTID= ?k{bvouoﬂ SLSTYsFLAP 10+ g§/L» 5% DEG.
DATA CL(PHOFI 1 o8l Y 1224400, 05144)/
1 ﬂc-7ﬂ00|110ﬁ00‘!20250|141100"66°UU-'101400-v0~l 00
D Cos 2750+ 1501, 3000¢, 30504r 45004r QO+0 Ds1195,
332|]4I135pl deiGl, 4ve D.0720:
43830000414 303050044 Qe 7160001 0.,0298,

7A7 SYRETAA,JTEN-XXIBL000¥ SLSTI.FLAP LDy s/L, 59 DEG,
DaATA t(PRnF([rJJHE)s] 211030710404 .
I o P o0 s L0 i B335 s 300550 o 7555040 415350 130 0134
2 0 Oer 2000t 1500, 3360 365000 6250040 01060,
3324240195, 282502 4,01 0,06811,
43a38700 s 38305004 Qs 771020.4 0,0296,

747 STRETEH,JTIO-XX1BUO0CK SLSTI«FI4p 10r §/L, 5% DEG.
DATA CUPROF( s JoB3 am1s20), )5 11417
1 n-.ttzuu.r15“uu--Scuuv-vﬁlaou.:79lno-.101inu-nor 010
2 Uep  2C000 1500¢r 3000, 31?5.. 4500 +0+4 0410915
33?|.4nzub.; 292504, 44y De0481,
43580304+ J“JUSUUlr 04y A460004» 0,0295,

DC~10 LcHe RAVGE STRETCHYCFA=50C, §/1, 59 DEG,

DaTa COPROFIE UMY, 151,20 31 d )/

1 0304000155000 926500193000, 0655004, £050004,0+40:10+

2 00 Do 3500 1500 JUOU.s 3700+, AO00.,04v¢0.1045,

33214481904, 26250,, 30 043909,
445005-l2‘39510|l 2834900,, . 329004.,04¢570un0+,0.0517
0Cwi0 LeNG RANGE STRETCH CF&~50C, S/L:+ 59 QEG,

DaTa (LPROF(ULIJaBB ), 121,400, J%50.4)/

6-14

36204
1320041
1140041

§190+/

TOGH=190500

37600
1320040
114004+

9150/

TOGW=655000

11585,
3BQ00 e
305004+
9465,/

TogwW=640000

1183040
3B000»
305004+
20135,/

TOGW:720000

137050
ABQ0G s
305000
21335,/

TOGW=775000

1S88Ga s
38000+
305004+
Z?BOU|/

TOGW=4850000

1795q4

3800040
30500.!
24935,/

TOGWS570000
157885,
39500|J
34900,
2%450,/

TOGW=610000Q



OoO0GOOD0OO0NDO00

OOoRDOODOODOOOOD0D

a0l

¢an2

co0s

ce04

c¢05

cent

cr0?

coob

1 0yy12500,+1800049300590,,40000,67000,,107500,,0,40,0 1620049
2 Dy Uer IS0 15004+ 3000,y 3300., 5500.404+0,0958, 3950049

33219402004
44500“1!2.395000l 26349090,.,

28250), 3¢,0,0833, 349004
32900'.p..biuuoo.-o.udoz. 200204/

I I L N N I R N N Y L N L IS Y R Y RS YY NI )

THE ARRAY APPTHR CONTAINS APPROACH PARAMETERS FOR 10 AIRCRAFT
TY228, YHESE PARAMETERS ARE HATCHED TO THE APPROPRIATE NOYSE
cYRVE (AZC TYPE) THROUGH INPUT ELEMEMTS OF ARRAY MATCH. ALL
PARAMETERS COHRRESPOND TO & TYPICAL LANDING WEIGHT, FUR THE
JTH A1RPLANE APPTHR({!,J) CONTAINS!

led LANDING FIELD LENGTH (FT)

jed LANDING SPEED (KTS!)

fad THRUST REQ'D FOR 3 DEG GLIDE SLOPE, LANDING FLAP
tud THRUST REG'D FOR & DEG GLIOE SLOPE, LANDING FLAP
1sB THRUSY REG!'D FOR LEVEL FLIGHT, - APFROACH FLAP
| =4 THRUSY ReG'D FOR 3 DEG GLIDE SLOPE/APPROACH FLAP
ie? THRIST REQ'D FOR LEVEL FLIGHT, MANEUVER FLAP
ind THRUST RegQ'D FOR S00FT/NM SINK , MANEUVER FLAP-
189 10LE THRUST

j=10 THRUST AT THRUST REVERSAL

Jeid LANDING WEIGHT (LBS)

18142,13 LAREL

Irsd . NUMHER OF ENGINES

all. POWER SETTINGS aRE GIVEM IN TERMS OF NET THRUSTeLBS/ENG,
NOTSE 1S CORRELATED TO CORRFGTED NET THRUST-THE PRESSURE
ALTITUNE CORRECTION BEING MADE IN ANOTHER PART OF THIS
RRACRAM, FLAP SETTINGS IN THE FOLLOWING GOMMENTS ARE.

GIVEN AS MANEUVERIAPPROACH: LANGING SETTINGS RESFECTIVELY,

De=n-33 'FLAPS 30,35,50 ‘ LpG w
DATA ¢4PPTHRIL,11,121,14)/

1 -4140|;14Dl14400|12045pl5150-12790nl4700-n1000ol500|l
2 N300, ,180000,,6HCC=8-3,6H3 14/

Dorh=s1 FLAPS 25,35,%p
DaTa (APPTHR({I,2)0121,14)/

1 -dynd,,140,,5459,,3120,,5750,,3200,,46060,,1000,,700,,
2 8500, 11975004 s AHDG=B25,8H5, =61 .4,/

peré~32 FLAFS 13, 20+30 (W]H
DATA tAPPTHRIL,3) 151,240/

i n264 0..122s,5000..4025..4230.,2230..3320..450.-450-:
2 ADEN, 4750001 8HLCP9~3, 6H2 12/
perins10 FLAPS 518,38 LpG WT=300000

DaTa (APPTHR(I,4) 131,14/

1 '3945.|135|p8535n53265|;11000.|5?60.19800|;1ﬂ00|'1500|]
2 20070300000, ,6HDC-10=1 6110, =30: 34/

7a7s3208/6 FLAPS 14,30s4p : LDG W
DATA (APPTHR{1,S),I=31,14}/

1 ~4100,,135,,3685,,1300,,4790.,2365,,3900,,707,,700,.
2 50", 2170000 s 6H707=32,8HOB/C o4,/

727250 FLAPS 525,40
DATa (APPTHR(T,8), 181,14/

i ~2873, 132.,6vuﬁ.,355u.,50u0.,2590..3130.,500.,500.,

LOG WT=L27500

WTs 75000

LOG WT=138200

2 0000, 138200, ,6R727=20,6Ho (4h1,3,/

727200

FLAPS 5:15:30

DaTa (aPPTHR{L,21,1=21,14)/

i -31”3.,139.,4140.,245u.,4400. 2000..3130.,500..500||

2 000", 2138200 s AH7272048HO l3n} 3/

137=200

FLAPS 5425440

LDt WTRL38200

LpG WTa 83000



DATA znPFTHqtr.n:,lsi 14)/
i w2757,,13%,,4825,,24 10104930..264&:‘020.f.1.22ﬂ. 15004
2 Bnﬂn.;Bﬂnﬂl.habH?]?-'EJ AHO 2./
ge09 747~1{in/28000 FLAPS 10.25-30 LDG WT=5000400
] DATA (APPTHR(!,9),181,14)/
i -4oun,,1d6.,11nuu,,5230.,1495n..8400.,Lisau.,2790..279u,,
2 20000, ,500000, #BH747 =40 EHO/20080 44/
gceil perois FLAPS 15.,20/50 Lps WT= §5000
Dafn CAPPTHRIL,10%, 82,140/
1 -291-;.,1?2.,4’100..2295.,3665.,1975.,2575.,450.,450.,
2 A0, 65000, ¢ SHUC=9~1, 6HS 1207 :
c*1l  Aelp04 FLAPS 5,18,35 luSg oc~io DATA? LpG WTR223000
: DaTa tAPPTHRUT, 140,021,124}/
i »3213,,144,,%800,,3675,,12375,,4480,,11025,,2025,,1800,,
2 200584225020, 1 5HA=3LDR 6K - 12/
ga12  Fe28+2000 t1SE SCALED DE=¥ DATA) LpG wT= 53000
DATA (APFTHR(I,12),131,14)/
i -2125..119..44UD.,2950.,3100..1675..2435..330..300.,
2 4009,,52000,6HF~2B M, 8HK2000 ¢12./

0aTa tsnnon(z).[=1.a) 4 2001205131561 008,5:9,8,10:0:20:0 /
gngn Nat2/
N

FUNCTION CONTF{A)
CoMrOy ZCONST/ PLING
CONTFa gMINLI3s ;68 4/P 1)
RETURN

END

FUNCTTON CONTGEDNT) -
CaMMON #TRACK/ ITR{88),1TSEG(BAI, MASK(zI)aPARAH(SaIBoRE!;
TTO(A88,14):0MIN{88)

nHrN CDNTAINS THE SHALLER OF t/2 THE MlNlMUﬂ TURN
faniUS 08 The SHORTEST SEGMENT LLUGMTH FOR EacH Thnun

ReD/OMININT) .

LOANTGaRAR

RETURN

END

(11 2]
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i
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1
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GODODOOOO

10

20

- 40

80

ODODOOD OO

SUBROJTINE CURVE{»,8,Hi, P50 TALLDA, |E}
Catlwdn 2COHST/ PLINC
DIMENSION PIS),RO(3))5(3}

£cOM3yTES Dl‘TAch TO a4 cURVED SEGMENT (D

)
£OWPUTES pISTANGE ALONG THAT SEGMENT TO POINT oF CLOSEST APPRDACH (TaU?

!EgD IF MAXSEG 15 KNOWN

2) ARE CENTER COORDIMATES

RADIUS OF CURVATURE (SIGNED)
JTAINS HUMBER OF RAD1ANS IN THE TURN
A

N

ANGES FRON =P| To PI

WabSGNR(4)

WIS NFGaTIVE FOR RIGHT~HAND TURNS
ALPHn-ATAUZIRUKZ)-PKE).RD(i)-Ptl)) '
TAUXE( ALFHARP(S) )y

REAJIRE TAUx TD BE IN THE R4NGE 0-2P!
IFgraux LT, 0,) TAUX = TAUX+PI+R!
THETA4xA(4)
tFPitE,NED) 6O TO 20
IptTadxX +6Te THETA) RETURN 2
CaLL y3yR(S&+PyRO)

A.Al"

TaladsTaUX .
DaVMAGIS)mA
1Elne6Es04) 6O 70 50

R 15 ON THE INSIDE OF TURM
Danp
DBE(D/AIRCONTFETHETA)

REAJIHE Dp*0, 0 BQUNDARIES oOF SECTOR

CIFUTAUX.GE THETA®,2) 6O TO 40
DBADBe5, 8 TAUX/ THETA \

Go 10 50

.TF‘TAJK-LEuTHETA‘sB’ 6o To 50
. DBAIDBe5, 0 (1 =TAUX/THETA?

IF{THETA,6Ts P! } RETURN 2
RETURY - :
END

FuNcTrON OELTALA)
NOPSE. 1S ASSUMED TO BE A FUNCTION NF CORRECTED NET THRUST,
GIveNT AIRPLANE HEIGHTtA IN FT), DFLTA RETURNS & PRESS ALT cORREcTION
FOR EFFICIENCY 4 SELONp ORpeR QIN01;AL APPROXIMATION IS5 MARE
FOR THE EXPRESS!1QN; ‘

CELTA=P/PU
x [1, = ‘6190‘065"5,"A|'“5|2044

COMMON #RUNWAY/APALT ) APTEMP ,,xA(2, 452, xD12,15) ,RLI15)
ZaAPALTaA

DELTA=L #{{e3841681E~5)+(5, 368805'10)'2?'2

ngg URN

EN

6-17
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FUNCTION DSTROCDG)
DaTa 2ONST/0,017453/
DGTROzIGHCONST .
RETURN

END

SUBROUTINE ERRRIT
DIMENSION STUFFL22)
ENOFILE 3

. REWINY 3

1001 FoR¥AT (2248)

10  READ 13,3000, ENB2100D) STUFF
WRITE (&+L00L) STUFF
64 10 10

100 REWINY 3
RE TURY
END

-6-18
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FUNETioN EXPOSD(RD)

REAL NOPS ,

COMMON /PROFIL/ PROFEL0, 441500, APPTHRE 14,120 4 MATCH{16)
COMMON ZRUNWAY/pPALT APTEMP,Xa12,15)» Xpt 2,157 ,RLI1S)
_COMMON ZTRACK/ 1TRIBE), ITSEGIOA), MaSKU21),PARAMIS, 15,88,
i TIN{BH,14),pHMIN(BS)

COMMON ZDENSTC/ THEY1,NYS) 1ERROR, CONTRE(L16 L, ICON
COMMOY /TRAFIK/ NFTTY ITT) ITPRAC(2000) ) NOPS(2000)
COMMON /TERSUP/ DCOMIZ5Y ) I TRGIRB)

DIMENSION 4NOIS(16,100),RO¢D)

DaTa NTST s0/

IFf1ERAOR +NEy U) WRITE (3,2047)

2047 FORMAT (B4 FLT/SX,2H1006X, SHERNL 143X, SHEPNL 2:2%y IHCORs EPNL,

10

35
40

44

49
80

L 3Xs THNEF SUM,2x,8HMAXSEG,2X,BH0 TO TRK, 2x,11HD ALONG TRK, 3%,
2 ?HfEND.),ZK,iﬂHGRND ATTEN, Lx, AHALTITUDE, 3X, 4HFN/a, 2X, BHVELOGITY

ASS1GY 72 TO g
Cali ZZRO(CONTRB»16)
1F(IEAN JNEd 1) GO TO 10
ASSIGY 71 TC 1pX
CONTINJE
AXEzD,
NTE3Q
IPRCFaf
NgT = 9
00 107 KXal:NFTT
NTRK & AND{ITPRACIKX} MASK(20)3/4096
NERE & ANJ{TTPRACCKX) »MASK(19)3/18
NTG B aNDUITPRAGIKX) rMaSKt21)) /524208
MPRF & NPAF
NONST 980 .
IFiNPRE 8T, 10V JAND, PROF(40%4,HPRF) NE,+ 0.} NONSTD » &
LANSING PROFILES MUST RE NUMBERED 6T, 100
IF{MPRF 6T, 1pu) MPRF = 3pp
TTAC2ANDOITRFRACLKK )  MASK(L8)) «1
IRINTRLEQWNTICO TO 4U
NTENT2¢
IFINTAEQ.NGTIGO TO 35
TAEL
NEWTEY
¢ N?wr € 0y IFF DCOM L,G6T. DaT & DST FOR 4 PREVIOUS FLIGHT IN THE GROUP
ONTINJE
Caki HBTIQO;NT.NTST;HAXS.HAXT;DTA;DATJDAnDTB.DSTaDB)
IFINTG.ER, 0} GO TO 80
IE{DAT LGTy pCOMINTG) ,OR, DST +6Ty DGOMINTG)) GO TO S0
IFINEWwT ,ER,1) 640 TO 49
IFINONSTDEG, L) GO TO %5
ZLYRANOISCITACMPRF )
IFIZLY JE3+ 20) GO TO 5D
GO TOU &8
Caki ?2ZROCANOIS,2600)
NEWTRR
falTRINT)
RubeRL(1)
RWl, WILL aE cHANGED IN PROFDA
MAHFeyaRF
Cabl PREFRIMPRF DATIRWLAHT s THV 1TACINT s MAXS)

v

.6-19
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DrapTy |
IF(RWL.CT 2 ULIGTRSARTIDT#DTHRWLARYL?
SLRaSAIT(IT2pT+HTaKT)
FELSLA JLE: &%) GO TO 200
&0 GA 2 ATTENGLDT HTITAC:THI V)
XLY 7 ACHOIS(ITAC,SLR,THY « GA + Da
IF{xwy 6T, 300,) GO TO 200
2LY = XLy .
[Flmvaxy yEQ,0)Y GO TO 63
. Rul =2 ALLN
Cabl =REPQ(MPRF,UST.RwL.aLT.PwR,vV.lTac;NT.MAer
Bs=EnTa
IFCRWL.GTy ULIDSESARTIDS*DS+RWIFRWL )
‘SLH=SQQT(DSﬂ054ALT¢ALTI
IF(5LY |LE, ) GO TO 200
YLV = AcNO[S(!TAC SLR,PYR) + ATTENG(DS,ALT, :TAC PWR,VYV} + DB
IFlyLy 6T, 300,! GO TU 200
LY L0y ¢ ALouiutio.u«(vafln-) ¢ L0, s0(¥YLV/10.}))
63 IF(NOYSTDEG,1) GO TO 45
CIFINTE NE, O, AN, DCOM(NTG ) ,GE ,DAT, AND  DCOM(NTG ), GE,OST)
. 1 ANNSUITAC:MPRFY = 2LY
45 LV = 2LV + NOPSIKX)
cn TO |cX¢!71|72’
71 CONTRz{1TAC) 3 CONTRRITaC) + 10, eel2lv/104)
72 CONTINJE
AXE T aAXE ¢ 10,80(2(V/10,) _
IF{ 1ZRRUR +ER, 0 } GO TQ 100

XLC =7 9, !

IFCCONTRBEITAC) «NEy 04} XLE = 10+ & ALOGLI(CONTRROITAC)?
XLL=13,04L0C10(AXE) 88,01

§TwiH

IF(NTG,EQ,0) GO TO 75

lrtocaH(NTc) LT pAT J0R. pcOMINTG) LTy DSTY 60 TO 75
ST & Ids

IF(NONSTD,ES,1) STadHN '

75  IF(MAXT +EQy U) YLV 8
BO  WRITE (3,2048) KX, NTG:NT-&PRFoITAc:XLV YLV ZLV) XLL) MAXS,
1 5T, ¥axt (DT DAT,DST G4 HT THyy
2048 FoRpat :zx,14.1x,212,13.12,1x.2so.4,2511,6,13,n1,12.512.6,2511.6,
1 ElA.4)REP «4,EB, )
IF{pa,EMm Dy +AND: DBIEG:D:) co To 100

R |u\.auu-‘-.‘.= ChilDL ALT PR Y

2046 FORMAT(62X,12H Da=| DA=) 2E11.6 10X,2E9,4,E8,3)
100 CONTINJE

104 XTNal{l,«ALOGLO{AXE)
TNEYL = XTN = B8.01
EXPESe » THEYL
IFC1EIROR (NEs 03 WRITE (3,2049) NYS,TNEYL,XTN,ROCL),RO(2)
2049 FuHrdr(/arso11x.2512.6 84X, 2EL2.4 60 /)
IF¢1CaY \NE, 1) RETURN
Do 150 154,16
IF‘CUVTRBII’ 1EGy 043 GO TD 15D
CONTRILE) ® 106, * ALOGLO(CONTRALT))
150 GONTINJE
RATURN
200 WRITE(3,2050) KX:ROL1),R0(2),5|.R
2050 FORMATL /i1X» 148X 3HR03:2E94 47X 1 4HSLRFIELL16)

ExPgSaeinoounong.
ReTURY
END
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0O o000 O

FUNCTION EXPOSE(RNLNTSTL)

REAL NOPS

COMMON /PROFIL/ PROF{10,4¢450)APPTHRI14,12},MATCHI14)
COMMON /RK/ TOL,TOL2,:VAL,RVAL)THEYL1,NYS, JERROR, TOLLOR,TOLS]G
COMMON ZRUNWAY/APALT APTEMPXA(2915),%D12,15),RL(15)
COMMON ZTRACK/ ITR(8H)YITSEG(FB) (MASK{21),PARAM(S,15,088)
1 TTR{AA,14)DMIN(AA)

COMMON /TRAFIK/ NETT,ITT,ITPRAC(2000),NOP5(2000)

COMMON /TGROUP/ DLOM(25),1TRG(88}

DATA NYST 73/

OIMENSION AND1S{1s,100}, TABLEI20DD)

DIMENS|ON RO(3) . IRRAY(2D00}

NT5T=1 USE ALL FLIGHTS TO COMPUTE NOISE EXPOSURE
NT5T=2 USE SIGNIFICANT FLIGHTS FROM LAST CALL TO-COMPUTE EXPOSURE

NYS2NYSey
{F{IERROR 6T, 1) WRITE{6.2047)

2047 FORMAT (2%, 3HFLTI5X,2H1D,6X) GHEPNL® ¢, 3%, 6HEPNL 2,2X4 9HCOR) EPNL,

10

35

‘40

1 3%, THNEF SUM.2xs6H1AXSEGs2X, BHD TO TRK,2x211HD ALONG TRK,3x:
2 BHIAND,),2X, LGHGRND ATTEN, X, BHALTITUDE, 3X, 4HFN/4,2X, BHVELQCITY

3 )
IF(NTSTL ,EQ, 1) GO TO 10

IF{NTSTNE, 4} GO TO 40

CHOOSE SIGNIFICANT FLIGHTS ON NEXT CALL AFTER CALL WiTH NTSTai

CaLL SIFT{TABLE, [RRAY,NFTTITT XTN,TNEYL, TOLZ)
XVALaVALAXTN+TNEY]

THEYL:THEYL-36,01

NTSTeNTSTY

AXE=Q,

NT & 0

{PROF#0O

NGT a O

NDEITT

IF(NTSTEQ, 1) NDSNFTT

DO 100 Kys= 1|ND

KXZKY

IF(NTSTWNE, L) KXaIRRAYIKY)

NTRK = AND{ ITPRAC({KX),MASK{20))/4096
NPRF = AND(ITPRAC{KX),MASK{19})/18
NTG & AND{]ITPRAG(KX) MASK(211}}/524248
MPRF = NPRF

NONSTORD
IF{NPRF ,6T, 100 ,AND, PROF{10,4,MPRF) ,NEy O,) NONSTD n 1

LANDING PROFILES MUST BE NUNAERED 6T, 400
IF(MPRF ,GT, 100) MPRF 2 100,
ITAGaAND (1 TPRAC(KX ) s MASK(1B}) +4
IF{NTRK .EG, NT) 60 TO 40
NT ®» NTRK
IF{NTG +&Q, N6T) cQ TQ 35
NGTaHTE

NEWTa1
NEWT = 0, IFF nCOM GT, DAT & DST FOR A4 PREVIOUS FLIGHT [N THE GRQUP

Cabll. HBTC(ROSNTINTST MAXS, MAXT,0TA,DAT,A,DTH,05T,08)

IF{NTG,EQ,0) GO To 50
IFLDAT GT, DCOMINTG) OR, DST 6Ty DCOM{NTR)) GO TO S0
IFENFWT.ER.4Y GD T0 4¢
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OO0

IF{NONSTD,EG,2) Go TO 50
41 ZLVYSANDIStITAC;MPRF)
1F{2LV 4EQ, 0,) Go TC 50
GO 1O 45
49 CALL ZERDCANCIS.2600)
NEWT=0
50 !=ITRINT}
RWLERLEL)
"RWl, WILL BE CHANGED IN PROFDA
MPREENPRF
g%LLTPREPRtHPRF;DaT.RNL.HT;TH;V.ITAC.NT.MAXS}
"OTA
IF(RWL,GT, . 01)0T=5RRT(DT#OT+RWL*RWL )
SLR=SGRT(DT-DT+HTnHT!
5T = LHA
IF{SLR LE, 0,) Go YO 200
60 GA % ATTENGI(DT HT.ITAG,THaV)
XLY 8 ACNOIS(ITAC,SLR,TH) « GA ¢ DA
ST a 4HB
IF{XLY 46T, 300,) GO TO 200
LY = XLV
IF{MAXT +EG, 0) GO TO 63
AWL & RLELY
CALL PREPR(MPAF,DST,RWLALTPWR, VY ITACNT HAXT?
D5aDTA .
[F{RWL,GY,,011D525QRT{0SsDS+RYL s RNL }
SLA # SQRT{D5*0D5 + ALT#ALT)
ST = L{HC
IF1SLR +LEy 0,) Go 10 200 .
YLV 1 ACNO!S{ TnC.SLR.PHR} + ATTENGIDS ;ALT, ITAC)PHR,VV) + DB
ST a 1HD
TFLYLY +GT, 300,2 G0 TO 200
ZLY s 40, # ALOGLO{10,90{XLV/10,) + 10,e8(YLV/10,))
63 TF(NQNSTN.EG,L) GO TO &5
lFtHTG,NE.D.AND.DCOM(MTG).GE.DAT.AND.DCOH(NTC).GE.DST3
3 ANOISCITAC, MPARE) 2 ZLY
65 ZLY 2 ILY « NOPS(KX)
TAHLF‘KK) e 7LV
n AYE & 10, “"’L?!lO.’

IF(IERROR LTy 2) GO TO 100
ERRQR DUMP FOR DIAGNOST]C EVALUATION

Xihr10, #ALQGLO{ANE)~B0,0L

STaiH

IF{NTGEG.0) GO T 75

IF(DCDN!NTG} LTy DAT ,0R. DCOM(NTG) LTy DST) GO TO 75

iH#
IF{NONSTD €0,1) ST=L1MN

¢
75 IFLHAXT ,E£Q, 0} YLV 2 O,

a0 WRITE(S8,2048) KN:QTGINTnVPRFflTﬂCleVlYLVIzLVOXLLJ
4 MAXSST,MAXT.OT,DAT.DST GAHT, TH, v
2040 FORHAT 11X114;1X0?12,13,12,1X|2E9.4|2E11,ﬂ0I3|A1;121E12.502511|61
i E10.4/2E%,4,E8,5) .
1F‘D“|Eu|0| |AND| DB]EGIUI, GD TO 100
WRITEL6:2046) DALDBALTPHR VYV
2046 FORMATI62%,12H Damp DB=) 2814,6,10X%:2E944,E8,3)

c 100 CONTINUE
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101 XTN=40,*4LOGLO(AXE)

2049
200

1
1

EXPOSESXTN=88,01 _
{F(1ERROR ,NE, O) WRITE(6,2049) NYS,EXPOSE:TNEY1, RO(1),RO(2)

FORMAT(/Z) 130010 2E22,6,84X,2E02,6,/)
RETURN
EXPOSEx300,
1F{ IERROR LT
WRITE (ﬁo204$

IF{IERROR ,L
WRITE (A,2048) KX,NTG,NT NPRF, ITAC XLV, YLV ZLVXLL,
MAXS ;ST MAXT DT DAT 05T GAHT  THY V

TF¢{ (DA (NE« 0.0)
«OR (DB (NE,» 0.0)) WRITE (6,20468) D4+DB)ALT(PWR, VY

RETURN
END

1) RETURN
MYs EXPOSE:TNEY1, RO(L),RO(2)

)
, 2) RETURN
)



SUBROJTINE FIRST(RD.NEY1)

REat NEYL

CAMMON LGRACNT/ GRADU(3),DERIY

COMMOY /ax/ TOL)TOL24 VAL XVALY THEYL/NYS) [ERROR
DIMENSTON RU(3)4RA(3)

c ) o

g INFTIALIZE ITERATIONS GOUNTER {NYS) aND START PT VECTOR (Ra)
CaLL VTRN(RA,RD)

10 NySan

€ RA 1S THE INPUT START POINMT
Call. VIRN{RO,RA)

c

¢ THE FOLLOWING !S & NORMAL LOJP POINT WHEN ITERATING TO FIND

c A PDINT CN THE CONTQUR, (NYS} CDUNTS THE NO, OF ITERATIONS,

e

c THE FOLLOWING CaALL OBTAINS THE NOISE EXPOSURE AT & PCINT {R0O)}:

[ THE MAGNITUDE OF THE GRADIENT (DERIVY AT THE POINT, sND 4

[+ UNTYT GRADIENT VECTGR (GraDUY

c .

80 NEY112XPUSE(RO,1)

c

c THE FOLLOWING CHECKS TO SEE IF THE NOJSE EXPOSURE (NEY1) IS

c Ch THE GCNTCUR (Val.},

[+
IFCABSUNEYLrVALY LE,TOLY RETURN

c

% IF 28 ITERATIONS Falls PRINT a MESSAGE AND DELETE THE CONTQUR,

[eX22%]

COOO00 OO0

1#{NYS 6T, 75) GO TO 86
Cakl 5RADIE(RD)

B SAME IF THE MAGNITUGE OF THE GRADIENT IS 2EPO,

IF(DERIVGT 04} GO TO 90
WRITELS,85)
B FoRMAT{23M THE PDERIVATIVE 1S 2gR0 /)
85 WRITELS,87) )
B7 FORMATL2129H CANNOT FIND THE FIRST POINT /)
IF{IERROR2) B3,82,81
81 IERRURR 2

a2 RETURN
83 |£RROR=2
Go 10 10
THE FOLLCWING 1S THE NORMaAL CONTINUATION WHEN ANOTHER
ITERATION 1S WEEDED TO FIND & POINT ON THE CONTOQUR;
?0 CONTINJE
¢ CALCULATE THE APPROX{MATE
NEGESSARY DISTANCE TO MOVE THE POLIT (4} FOR THE NEXT GUESS,
ANy ADJUST THE X= aNp Y=(GOORDTARTES (RO{L} AMD RO{(2)) ALONG
THE GRAD[ENT VECTOR IN THE aPPROPRIATE DIRECTION (SIGN QF H)«

Ha{VALeNEYL1}/DERIV
Rot11eR0LLI*HeGRADULL)
Raf2)a0(2)+HegRADULR)
ca 10 8g

END
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DOOOOOOOD

10

20
28

FUNETTON GENFHLLY Xy XX Ns 1)

GENFNL PERFORMS 4 LIHNEAR INTERPOLATION ON 4 TaplE Y
X CORTAINS TABLE VALUES oF IWDEPENDENT VARIABLE
XX 15 THE PUINT AT WHICH THE FUNCTIOM VALUE 1S DESIRED,
Y MUST PE STORER IN ASCENDING VALUES OF X,
! RETURNS THE INDEX OF THE LaST ELEMENT OF x NOT ,GT, XX
«  hD TWO NUMBERS OF X MAY BE EQUAL,
RANGES FROM 1 TO N-4
WSTON YINYXEN)
-GE: HY | & Ney
1’ LT«XX) 60 TO 10
123,30 GO TO 25
t
JileK
131.LEVXXY GO TO 25
| NJE
al

GO 1028
KK21+1
NNEN*
DO 23 JeKKiNN
;F(RSJ).GE-XKJ G0 TO 25

CONT.INJE

[=NN
GENFNIBYL I+t Y {Tetdmy o da =% 122700 e )X ))

RETURN
END

D
!
I
I
K
b
!
1
¢
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[sXoNelsRelaNels]

i0

20
30

1]

40

45
50Q

FUNETION GENENZLZ X Y XX YYaMiNs 0 Jd)

chrNE DCES 3 2+«p LINEAR INTERPOLATION ON MaTRiX 2
CGKTAINS VaLUES OF 157 tHpDEP, VAR, DIMENM H

Y CONTAINS VALUES OF 2Np tHpEP. VAR. DIMEN N
¥X+¥YY POINT AT wHICH FUNGTIONAL yALUE IS DES]RED,

2E30 VALUES OF Y ARE IGNOHED

! RANGES FROM 1 TO M»i

J AANGES FROM 1 TO Nei

NO THWD VALS OF X OR Y MaY BE £3UAL,

MENSTON ZfMaNinX(H!aY(Ni

(X011 LT XX) 6O TO 10

{1i23.1) GO TO 30

t
03Kk
LTS
IFix{1)LE%X) GO TQ 30
?O?TINJE
2

6a 10 30
KKsl+g

MMEM= T

Do 2N RRKK, MM
IFIXi),GE,XX) 60 TO 30
1 8 K

CONTINJE

1aMp

1rly(y) +LE) 0,) J 2 1
IFEYC) 46Ty YY) GO TO 49
tr{digdsd) GO TO 50

Ke =

DO 35 «#3.KK

v B oJded

IFCy(U),GE, YY) GO TO 50
CANTINUE

Jal

6o 10_50

KKBJ+d

NNBN={

JaJdald

DN 43 <akK NN
Ipty{K),EN, 04} GO TOQ 50

of
Ir
Irtt
KK #
?0 5

Jakel )
Irtyl4),LE, YY) GO TO SO

CONTINJE :

IFCYINI,NE,D,) JENN
XGHAD®{ XXXt 1) 70X I+1) X))
Zydu2t ] e lzi el di=20 1 J) YaxGRAD

ZvEaZ ] JH*L)4 (20141, JeL )20, 4L ))aXGRAD
YGRADE(YY=YIJN)Z LY {JeL)=Y{))
CENFHRa2YL+(2Y2«2YL)0YGRAD

RETURN

END
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oOoOoOOODDOOD

SUBROOTINE GRALIE{A)
COMMON ,GRADNT; GRADU(S),GRADMS

SURROUTINE GRADIE COMPUTES THE GRADIENT OF THE NOISE EXPOSURE
FUGNETION 4T POINT ta', 1T DOES THIS RY COMPUTING NOISE AT TWO
POINTS SFT FROM 'AY IN PUTUALLY PERPENDICVULAR DIRECTIONS, THE
COyTOUR 15 COMPUTERD SO THAT THE GRADIENT 15 ALwAYS ON THE RIGHWT
AS THE CCNTOUR !S5 TRAVERSED,
CUTRUTS)
GRADU »UNIT VEGTOR IN RIRECTION OF GRADIENT
GRADMGwGHADIENT MAGNITUDE

DIMENSTION 403D . ,
COMMOY /BR/ TOLITOLZiVaL s XVaL FNEYL/NYS) [ERROR
REAL NEY2,NEY3

DaTa va/2/

AlL)E (L)eB,

NEY2RexPOSE(A)H2)

AtL)eatq)nb,

At2)mat2)e5,

NEYZSERROSE{A, M2}

atRyak{2)n3,

GrADULL) m (NEY2+TNEY1)/5,

GRApUL2) a (NEY3I~TNEY11/5,

GRADME » yMAGC(GRADU}

1F{GRAIMG .EGQ, D0.) RETURN

GRADULL) » GRADULAL)/CRADMG

CRADYULZ) & GRALULIZ)/ZGRADMG

RETURY

EMD
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ODOoOO0W DO

-l

0

1003
198

100

{001

iou?
120

"130

110

Aty PROGRAM o GRID we

CoMPON /RUNWAYZAPALT, ARTEMP, XA(2,153 1 %pl 2,150, RLLLS)

COMMON ZTRACK/ 1TRIBBY, ITSEGINA) ,MASKE2L ), PARAMIS, 15,88),
1 TTOL88,44),nMINLES)

COMMON /DGNSTC/ TNEY1/NYS, 1ERROR, CONTRpt16),]CON

COMMOY ZTRAFIK/ NFTT,1TT:1TPRACL 22003 NOPS(200D)

_COMFOY /RESALT/ NAR(BA},ENpRL2RIAS)STRI25,85), ICATI25) ) GLaNL25)
i ICHNCOC1&) vrENDALTI25,85), 0RGSTRL25) » QRGENDL 25)
COMMONY /PROFIL/ PROF(Lu.4+1500, APPTHR¢14.12) HaTCH{L6) .
COHNMON 75CRACH/ BUF(31)

COMMON ZTITLEY ATITLEC23)),PT(at, 1001TP

COMPON /NOISES  SLRANGLB) »GRNDALB Y P”RstbllélrANO!SE(Bl&llb!
COMMPOUN ZCONST/ PTsNG

COMMON ZTGRCUP/ DCOMERSB) . ITRGLAB)

coMrOy sWIND/ VELI25)spIR(25)

INTEGER PLT +PTS:POP, CTABLANK, END'

DaTa PLT Z4HPLOT/ s MATZ4HMAT Z/kTS/4HPTE / POP/AHPOP /4
1 OTa/4HDTA 7 BLANK/4H /1 END/AHEND /

OaTa 1PLT /070 1CONZU/ ) ATITLEZ23%6H /

1ERROR 20

STHRE Locs OF SLANT RANGES N SLANG
DO 3 taiy8
SLRnG(|1ﬂaL0610(5LRNGt:)>

SET TRACK GROUP NUMRERS TO ZERO
SET WIND VELOGITY TO ZERO
SET ALTITUDE RESTRICTION NUMBERS TQ 2ERO

AMl';ITuLlZE AIRPORT ALTITUOR To ZERO AND TEMPERATURE TO 288 DEG K
Lia(,

ApTEMpa208,

Call. 7ZROENAR,B88)

Cabl T;ROIITR. 8a)

CablL 2ZRO([TRG,8H)

Cakl. 7ERO(VYEL,25)

READ (5,10} IST.IPSIZ.PSCALE(pUF(I1) 2 Taly12)

FORMAT{AY: 12)F6,M) 3148, 42)

WRITE (9112? 15Ty IPSIZ.PSCALErtBUF(I)-;ataizi

FORFETIX, A4,]2,F ,0:11A6.Aal

IF¢1ST ,NE, DTAY) GO TO 15

Call, FEADINCNRWY

IF{NRY JNE: 2) 60 TO 1

WRITE (46:1003)

FORpaT t15HOERROR tN INPUY

CablL EXIT .

[et1Srt FR, BLANKY £0 T4 L

IFC1ST JEQ. ENGY 6O TO 110

REAn 151000 IDITPCAPTOLY 13 0 d) W AT ITLECE Y, 121,23)

FORMAT A4, A2,1206,42,7.1306,42)

WRITE :6,10u1) 1O, 1TP, tAPT¢T), 121, 4, (aT]TLECLYy, 1:0,23)

FoRpaAY t1K¢A4vA2l12A6¢AE:/.iXaiSAéuAZ’

IFCIST JNE. MATY GO TO 120

CALL “ATRIX

WRITE (6,1002)

FORMAT fiMi)

Go 10 1

IFLtST (NE, PTS) GO TO 130

call POINTS

WRITE (4,1002)

GO T0 1

6o TO 1

-Cabl EXIT
END
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DOoOOD

A e L

SUBROUTINE GRPRD(a,}
CoMMON /TCRCUP/ DEOM
cnnr0u /TRACKZ 1TR(B

TTo(8
coHrou /SCRAGH/ 1GMT

READS TRACK GHOUP INFORMATION
TH15 DATA MUST PRECEDE ANY MIX DATA

T
5),1TRG(88) ,
ITSEG(BB) s MaSKI21) 1 PARAMEE 15,80,
4},

H

CN
(2
e 88)
+14) s DMINEBA
{30

WRITEC 4, 720)
780 FORMAT(I?W TRACK GROUP DATA !}
Do 725 Jsi,;08
728 1TRe(JY n D
00 750 %1, J0NT
ngnot5.727:Ncaou(tchtKa.K-1.1ai
727 FORMAT (12:2XsF7+0,:16%4)
NRITE!&.?E“’NGnD:tIcMTtKl:Kai:iéi
720 FORMAT(L9W TRACK GROUP NUMBER 3 14:F8.2,3X,16]4)
DeOviug) = Deabn76,445
Jelghrii)
1RIITAL)
DO 745 J®i,.1
IFEICMT L) |EG 9) 60 T0 750
JUMIENTL)
GHEZK TO pE SURE aLL TRACKS IN GROUP ARE ON SaME RUNW4Y
tPUITRIJS) INEs IR) RETURN, 1
740 [TRGE JJYANG
780 CoONTINUE
RETURN
END
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50

iog

30
400
450

600

850
460

800

SUBRQUTINE HBT{RO,NT,NTST,MaX1,MaX2,DT,DAT,DADS/DASD
CaMroN ATRALKY !THIBE).:ngctan) HAS&fail.PARA1!5;15
TTOIB8, 14) 2 pMINLES)

i
COMMON #CONST/ PIyNC

DaTa A16/03722777270072714
DIMENSIAON SA(3),R(3)
DIMENSION HaXS({8b),MaAXTLE8)
D4%04

Da%d:

DAB ® 0.
DaSs0,

Oredlc
psagle

DMERMININT)

lrthTﬂr yEG. 2) GO 7O 2000

Flvy-cLOSEST & NEXT 70 oLOSEST SEGMENTS

NqunaatHASKtiﬂ}.ITSEGKNT))
Maxaxj
Kel
Cabl STRATTLS50,ROPARAMEL . KINTY 04X 0)
TELRARaME 4 2, NT) e LEP]) Ke2
Max1Eg
Ga 10

lle.GT 0 ) 60 TO 800
IF(PAQAMtﬁuafNTI LE.P]) Ks2

Cabl VSUB{SA,PARAMIL,L,NT), RO}
DTRVHAGISAY

Go 10 800

KzKed

Mak . <
IF‘AND(HASK‘K?;lTSEG‘NT)) NE,0) GO TO 300

pap ®
Cakbl STRA!T!SBQOnRO,PARAM(1.K-NT)-DnK-o!
TFIPARAML 4, Kel NT) LE P} KlK*i

to T0 4590

Cakt CURVEl$800n54501RU PARﬂMlirK-VT)oa X+048,0)
KeK+l

IFtp.LT.DT) GO TO 600

:..ulu;.QS! 4o 10

PSEp

MaXasum

DaSex

0p » DAB

66 T0 800

IetraXL ,EQ,0) GO TO 650

ps*nT

0B = D&

MaX2amixl

04504

MaXiaM

OTED

Da v D4B

DaTaX

IF(R:LT.NS) GO TO 100

Ir(iax2,£0,0) 6O TO 9900

IF{DS»2T LTy DM} GO TO 3500
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Max22f
baS=z0),
Go TC 9900
c CLASEST SEGMENT 1S5 KHOWN
4 2000 MaX1 & MAXSINT)
& MaX2 o MAXTINT)
i IFEaNaCITSEGINT MaSKIMAX1YY EQ. Q) Go YO 2400
K ' CALL -JRV;!STUOD;!]dDJ HN L PARAMEL MAKLNT Y DT ipAT DALY
u 6o 1C 3p00
f 2400 Cabl STRAIT($30U0,R0,PARAM(L,MaX1,NT),DT,DaT,1)
N 3000 IFiPAY2.EG,0) GO TO 9900
& e NOYSE FREM A FARTHER SEQMENT 1S SIGNIFICANT
2 2004 [FUANSCITSEGINTY  MASKIMAXZ ) ER DY GO TO 3400
# CaLL ZJRVE(33500,¢3500,R2, PARAM{L,14X2 NT},08,045,08,1)

,. Go TO 3500
E 3400 CaLL &TRAIT{S3I500,R0,PARAMCL/MaX2,NT) i DS) D451}
= £ DEFINE [ AS THE DIFFERCNCE RETYERM THE NEXT TO gLOSEST
; ¢ 4Ny cLOSEST DISTANCES Ta THE TRaCK

3500 oans 37

X{70,
g USz 6 TO SMOOTH NOISE FUNgTION ¢T sOUNDARY OF
[ 70N WHERE NOISE FROM Ty0 SEGMENTS 1S GONSIDERED

G2CONTSLD,NT)
IF(AR?fHAXI MAX2},LE,2) GO YO 4000
ThHsRE ARE SEVERAL SEGMENTS RETWEEN THE TWO ¢LOSEST SEGMENTS

¢
¢ a0Y NOISE LEyELS FROM THESE Twl SECMENTS
; 3500 OR7PBr20,a0
. 6o TG 9aC0
o ¢ £a &ND DR ® ZERQ CHLY FoR STRAIGHT SEGMENTS 2 OUTSIDE TURNS
iy 4000 1FIN&,GTo0. AND. DB,GT.N.) 60 To 3600
kg ¢ cOvIUTE LEMGTH OF cLOSEST SEGMENT

o AL LEPAZAMCS I MAKINT)
L IFLANAHASKIMAXL) dITSEGINTIY «NE. O) XL L=ABSIXLLIAPARAMI4; MAXL,NT)

c COMPUTE THE LEGNTH OF EECONDARY SEGMENT

?: KL2=PARAMC I  MAY2/NT)
Fy IFANDIMASKIMNAKE) , ITSEGINTY ), RE, D) KL22ABS{XLR)ePARAM(A,MAXE,NT)

) ¢ INFLUENCE OF SECOND SEGMENT MUST DISAPPEAR NEAR
3 ¢ BOUNNARY OF CURVED aFFMENT
o DREDYe5,333
i Yuru ) -
IF(PAXIILTlrﬂXE’ Yy=xXL1~YY
XX3[AS

Irtuax2, LT MAXLY XX=X[2~0AS
Trlabs {MARA=MALR)  ERW Y GO TO 4500

2 [+ THE Tw0 CLOSEST SEGMENTS ARF aDJACENT, THEREFORE,
- c Thz CLOSEST SEGMENT 15 o4 TURN OF OVER 180 NEGREES
o IF{XX,6TyDX} GO TO 3600

X181,

F=0,

Ga TO 4800

¢ _ fHERE 1S EXACTLY 1 SCGMENT RETWEEN THE GLOSEST TWO
4500 HIDs(vAXLRHAXRY/Z
¥leg UNLESS cLOSEST SEGMENT IS 4 CURVE

1F404,6T:0,) X151,
FUUATION F DETERMINES MAGNITUDE OF NOJSE ALONG ANGLE 8iSECTOR

F:J.-CUNTF(PARAH(4 MIDsNT))
JFIXX,cE,0%} GO TO 8000

Faanw/ox
INFLUENGE OF SECOND SEGHENT MUST NOT DIGSAPPE4R AT BISECTOR,

C
4800 RY & avaXi{X[sp/7iDsyYY ) D/ {D+xXX))
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DARNB20, sRXA{DXnXXI /DX
o TC 8OO0
c SMB0TH NOISE FUNGCTION FOR coNrINUITv NEAR FIRST
e TUY TO EITRER SIDE OF CENTER
5000 tF{ANAIMASKIMID)) ITSEGINTY)EQ.O) GO To 3800
. IFIPARAMI 4 MIDINT Y (GEPI/2,) GO TOQ D600
IrixLi,6T,XL2) GO TO 5800
¢ LEGNTH OF THRE CLOSEST SEGMENT 1S SHORTER
IP(eAXY 6T MAX2) GO TO 3200
1F{pAT LT, DX} FRFapAT/DX
Go TO_8000
H200 XXBXL{«DAT
tRi{xX LTy DX} FRFeXX/DX
Ga T0 8000
c LESNTH OF THE FARTHER SgGMENT 1S SHORTER
B500 Jri{raxa 6Ty HAX1} 6O TO 5800
IPCxL2 LT DX} FAF#pDAS/DX
Ga 10 800D
5800 Xx®xL2epAS
1E0xX L T'DX) FEFaXX/DX
BO00 DAEpAnFa(lel)
DaEpSe20eGeF

CALCULATION OF DISTANCE aLONG TRACK FROM FAR END OF THE
RUNWAY TG POINT OF CLOSEST 4PPROACH

9800 IFiMAX2,ER,3) GO TO 9900
Da520a5+TTDINT  MAK2=1)

9900 IF{NTAT ,NE, 2) GO TO 9901
MAXSINTY & MAX1
MAXTINT) ® MAXZ

9903 Iriraxy EQ. 1) RETURN
DAT204TeTTDINT  MAXL=1)
RETUAN
ENP

000
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L D00

10
i

12
100

SUEROJTINE HELGIKXX NSXaXLX UNTT,XR4:4)
coHHOu FTRACK/ 1TR(aa>.:TSEctﬂnl.HASK(ZLJ.PARAM(s.isuaala
TTO{B8,14),0MINIBB}
DfHENsch Re{3 ) UNITI3)XRL (D)
i ® RADIUS OF GURVATURE
RC w CENTER cOORDINATES
XL¥® ARG LENGTH
aL2s RADIANS OF 4ARC
W & ~3SNREA)
YL
x-UNITlfIlH
YaUNItt2)au
DELT';TAN?(EKnY’
Refd)exRifdd=pey
Ret2)axXRLI(RI4AmX
ALPaXUX/
PAHAHCI|VSX0KK21‘RCl1’
PaNAME2iNSX)KXX ) SRet 2}
PaRaME3 NS IKXX )84 00
Pnﬂﬁﬂtd NEX) KXX)24LP
FsR F(5.N5X|KXX}FGELT
Gl'cﬂstﬂ' LPepgL T}
Gz!slntunaLP0DELT)
XRi(1Y=Ro(l)oamQL
xallainac{ZJOAoaz
XRi{3jng,
UNITCTdmoyma
UNIth:qunoz
RETUR
END

SUBROUTINE MACHRD (W)
CoMMaAy ZPAQFIL/ PROF( 40, 4:150) APPTHR{24,12)  MATCK{ 14}
RE43S INDICATORS INTO MaTCH
CO23ELATES NOISE CURVES WITH PARAMETERS IN APPTHR
WelTECo. bU)
FORMATILZH MaTEH [NDIC4TORS)
Reap(s }tNATcHtll.laz.zaa
FORMaTtL615)
RG 104 1136
KaMiTa ¥
£ Y 6
L c

T0
K
PP
yP

100
6Ti12) R
THR{12,K
EeldyqHz

o
!F‘Kl a
Irlk.LT
WRITECS
FoRMAT{
CONTINJE
RETURN
Enp

TAPPTHR{13/K)

i
1
{
f
¢
L}
)
[
9 1xe248)

7
i
[
M
!
¢) G0 .
Q Ry ETURN 1
12) 14 !

HAMCT '

2]
Y4
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1091
10304

[¢1vXe]

0obLO

10

15

20

i002
1095
30

40
1003
10046
100
150

200

SUBRO{ITINE MATRIX

COMMON /DSNETC/ TNEYL,NYS:)ERROR, CONTRBE16): JGON
DIMENSTION PTS{3,10),ES1ON(LWL)

READ €5,1001) X5)YS.STEPX)STEPYINX:NY: JERRQR) ICON
FORMAY {4F10.0,415)

WRITE {691004) XS5,YS)STEPX,STERY.NX)NY, [ERROR, J4ON
FARMAY (13H MATRIX DATA +ACLX+EL246)04(5Xs]5))

INITIALIZATION

X% X8

M 7 10

LINE 3 51

Kx = io .
IFCKX W GTe NX) MX ® MODINX,10)

$TARY COMPUTATIIN

Do 408 PYs3aNY
¥ & YS & STEPYiﬂlYUI’
0o 15 JmieMX
PTS‘EJJ’ Y
1p(LINZ oLTs 300 60 TO 0
LiNg & 4
DO 20 JaL)MX
PTS(1,J} & X + STEPXs(J- 1)
PTS(3;J) = 0,
CONTINUE
WATTE (6440020 (PTS{3, {0154, Mx)
WRITE (611005)
FORMAT !1H1:13X110(1X|F10.2’J/i
FARMAT (12X 310 4AN®) 229 12%)AHN)
CONTINUE
DG 40 Jzi,MX
ES]oNtJ) = EXPOSD!PTSCLoJ!)
[FilGOV (NEs 1) GO TO 40
EPNLS ® ESJON(J} + 88,01
WP!TE!ﬂ! PYS(L,; J)nPTS(RvJ)aEPle (eONTRE{T) T2t d8)
CONT INUE ,
WiITE (AILOG3) YiLESTONII ), I=1)Hx!
FoRMAT (AXiPa04203H # 210(2%: Fa.3.1x1!
WRITE l&nlﬂUG)
FﬂHNAT {12Xs1la )
LINE & LINE + 2
CANTINJE
CALL ERRRIT
CONT [NJE
IF{ICON WNE, 1) GO TQ 200
CalL AITCON
IF{Kx ,GE, NX) RETURN
K¥X o ¥x + L0
iKY 6T, NX) MX = MODINX,:10)
X = X o STEPX®10,

LiNE = 81
Ga Y0 10
£ND
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R A R R TPV

B AL

c
]

211

219

210
220 _
230

231

239
240
250
240
231

SUBROUTINE MIXRD(A,FAG, LOUNP)

RealL VOPS

_COMMON #TRACK/ lTR(aa>.ITsEc( 8),MASK{2L) «RARAMIS 19, 83),
i TIN{6B,44),pMINLES}

COMMON /TGROUP/ DCOM{25)+1TRG(AA)

CoMMON ZTRAF IR/ NFT?:ITT:!TPﬂAct?ﬂDD)-NoPS(ZUOB!

COMpPON ZPROFIL/ PROFLLD, 4,150, APPTHRI 14, 1234 MyTCH{16)
COMMOY JSCRACH/ZICHMT(R5), IVi4),0PS(A,NONT(28),NDONMT(28),
i DUFtS),BUF(S)

DIMENSION TPERIGB),PERL(8E)

READS RAW MIX DATA

WRITEi8,211)
FORMATLZ 2 9K MIX DAT4e/)
IFCFARIED, Dl’ FACH®L,
iFfF*b LTs0e? GO TO 1%

TnPs-ﬁ.
6o TO 229
KeNRTY

UNLOG NOPS TO ADD EXTR4 STUFF

Do 218 tei,K

NaPstéJ L] 10.*-!NOPst!l/10 }

FACa~

READLS,230) IVGi):OPStL)-OPS(?l:IVt
i OPS(&), IVed),0p5L7),0Ps
FORMAT(4{19,4%,2F3,0))
HRITEthnalii 1V‘1’JUPS(1)IOF§‘2}!IV

IVI31,0PS(8),0P5(6), [V
PORHATI%X;“1911K12F5u3|2Xll
1,4

IELIVLE),EGD) 60 TO 270
NTEIVEL/20000000

iracxvoDt IVII2,100} =y

NPEROS( VL), 10000000} /1000
IVEEIa{TACONPoLA+NTo 40944 [TRGINTI#524288
L-I-I-t

TOFESTERS+{SREILI+OPT( =L ) )aF AL

KaKed

;F(K fE014) GO TO QB0

] 240 JALs 1K

!F‘tODSILi*OPS(L*l))nLT-C 001} Go TO 239
feliven), VE ITPRAG(JY)Y GO TO 240
NOPS(J:-tOF (L)+18,790P3(Lel))aFAC+HOPSL)
K;Kll

Gn TO 280
CaNTINJE
|TPRAGIK)}SIV(]Y

NOPSL ul OFPS(L)+16,720P5(Lel) YeFal
1rlK8T,2000) GO TO 254

CONTIQUE

Ga TO 220

WalYE(6,255) [VI1),0PS5(4).0P5(2)

2)
(8)
(2}, 0P5(3}, (4)
(43,0P8(7), PS(O,

‘FoHMATtxHinlicxx.GUqunu FLIGHT cOMBINATIONS EXCEEDED AT MIX CARD

IBEGINVING WITH +/744% 190 0%02F81 10
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aon

270
2ep

1003
1092

#4000

sony
agn3

410
415
agnz

BzZU

agu4
a0as

221

a2z

RETURY t

NFTTEK

Do 2490 1*,K

NOPS({)210.# ALOGLULINOPS{] )}

YOPSITOPYe365,23

WRITE (6)10U3) NFTT

FORMAT (//71H0 [By14H TOTAL FLIGHTS }

WRITE(&,1002) TOPS,YOPS

FORMPATI//LHOFE,U23H TOTAL DAILY OPERATIONS:/,
1%sE6,U29H TOTAL ANUAL OPERATIONS://})

Ga TO 282

ENTRY PCNTREC ®,FAC, IDUMP)

WRITE{6,8000)
FORMAT(2IH TRACK USE PERCENTAGEST)
TPEUJI2X ToTal. DEPARTURES N TRACK J
PLILIJI&S TOTAL ARRIVALS ON TRACK
REL) LANDING, THEN TAXKEQFF PERCENTAGES
Cakl ZZRUITPER,BY)
Cabl ZERUIPERL ) BY)
SUMT 2 0,
SUML = 0,
On 8tg fai,18
REAL (5,4001} {ILHTtJ).BUF(JJ:DUF!J).J:l;B)
FORPAT (8{]312F6.51})
WRITE (880032 (ICHTC(J) BUFLJY, DUF(J?quioS)
FoRMatT (9liX,13,204X,F8,5)))
bo ain Jel,s
JU o= LIMTI)
IFCJJLGTA8) GO TO 815
f1rtJd JEH, U2 GO TO 820
TPER(UJY 8 DUF(J)
PERLEJJY 3 BUFCJ)
SUMT = SUMT+TPERLJJ)
SUAL = SUML + PERLIJI)
CONTINJE
ARITE (6,8002)
FORMAT (2FHUERROH [N PERCENT USAGE INPUT )
RETUNN 8
CONTIVJE
IFtalgisuMT=1.3 «GTy U,02) wRITE (5+8004) SUNT
tPtaBsisUMLAL) «GT, 0,02) WRITE (6:8005) SUML
FoRFaT (27H0SUN OF T/0 PERCENTAGES Is ,F5.2)
FORMAT (27HUSUM OF LDG PERCENTAGES 15 ,FS 2}

ENTRY NEWMIX(®,FAC, [DUMP)

IF{FAS B0 Dy ) FAC = 8,
IF{Faz LTi0)) GO TO 8624
TaPs=n,

Kel

WRITE (642128)

GO TO 82b

KaNgTY

UNLOU NCPS TU ADG EXTRA STUFF
Da 82z 131,k
NaPst ) & 1Uy*#tNOPS(]}710,)

FACe=FAC
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1)0PSL1)aPS2), LvIE2),0PS(3), 0PSL4), IVE3) 0PSB,
]

PS5(7),0P5(8)
1QPST10,0P5(2), [VI2),0PS(32,0PS{4},1VI3)},0P5(5),

H
PS(7),0PS(8)

i 825 READ ¢3%,230) ty(1
1 CPS(&Y V47,V
WRITEC S, 2380 Iv(l
1 CPS(4), ] Vi4N,0
Df Bon (81,4
NPEIVIL /4000
ITACTWADC VI, 100) =)
IFCIVETDY JEQ, 0) GO TO 270
L3 le]l=l
TOPS = TOPS + (OPS(LI+0OPS(L+1)YoFAC
AS51Gv B2A TO 1vX
IFULVI YY) LE(AUC) ASSIGH 829 TO [yX
IFLRP, 5T 95) ASSIGN B30 TO (VX
00 abj J=4,88
K 2 Kal
JFIK.GT,2000) GO TQ 25%
GO TO 1vX
c TAXEOFF TRACKS
p28  [TFRAGIR)Z|TAC*KPe16+Jad096+]TRG(J) *524280
NOPS(2)2lOPS(L}+16,790P5{L+1) )aFACSTPER(J)
4 GO T 34
5 c LANDING TRACKS
i 829 Npsg*100
i 03U JTPRASIKIS|TACENPR16+ Jadn084 [ TRGJI*524288
ki NOPSERYa{OPSILI+16, 7T20FS{L+1) ) eFACaPER (Y}
i AU CONTINUE .
i IFINOPSIK) JGE, 4,001} GO TO 845
K R Kni
: o TO B850
i 845 IFiK ,LE) 1) GO TO 85U
i Ik & Kwy
I

Er )

e AL PCID RS

ATk

VR

DG 847 JKmiylK
R TFCITRIACIRY (NEs JTPRACIUK)) GO To B47
] NOFS(JC) = NOPS(WJK) + NOPS(K)
p K8 lg
G0 T0 850
847  CONTIVJE
A50  CONTINUE
daUu CONTINJE
‘Go TO B25

c .

i ENTRY MERGRD{LIENT, 1DUMP)
b [of
5 WRITEL6,805)
Jx 6US FORMAT{/)26H FLIGHT MERGING INpUT DATA)
) Do 620 {RL)ICNT
. REACIS,610) JoK 4 ICHTILYL=1,13)
p 610 FORFAT{RI3+1246,42) ’
i WRITELE)615) JyKiCICMTILYILA1413)
M 615 FORPAT(LOH MERGE A/C TYPE)I13414H INTO 4/C TYPE,I3,3H,  41246.42)
X c 1Taz 15 RETAINED IN THE 1D a5 1 LESS THAN THE INPUT a/C TYPE
! Jadnl
o KuKal
Iy DO 640 ML NFTT
i ITACZANDCITPRACEHM) , HASK (L0 ))
- TPUITA BRI TTHPRACUIY=(ITPRACIM) /46 Y016+
: 830 CONTINJE

820 CONTINJE

621 K=O

Mz0
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540 KzKal
JeKel
1D81TRIAGLK)
IF{KEQNFTT) GO TO 86D
IF(ID,Eqs0) GO TO &40
o 850 18JyNFTT
IF{ID,NE ITPRACLLDY) GO TO 450
NOFSUK) 104 ALOGLOCLOD, aa (NOPSEK) /3Dy 1 #1008 INORPS( ) /004 )}
[TPRAZ{ 1) A0
650 CONTINJE
MaMel
1TERAC(M) =D
NOPS{M)2NOPS(K)
Go TO 840
d6n IFL10,E0,40) GO TO 670
alinl

ITPRAC{MI®ID
NOFS(M)aNDPSIK)

- &70 NETTRY
WRITEL 8,680} NFTT

480 FOHMAT{22H MODIFIED FLIGHT DATatbs 15484 FLIGHTS) °
Cakl SORT2LITPRAC, NOPS,WFTT)
IFttoJvP ,ER, D .OR, ICUMP ,EG, 2) RETURN
Do 890 :w1,NFTT
N ZANDUITPRAC(D) sHASK{L8)) +1
NP zaNpEITPRACI[Y,MASKI197)/16
JYRKEANDCTTPRACT] ) HASKE20) /4094
176 =aAND{ITPRAC(1),MASK(21})/524288

690 WRITE(6,1001) [,1TG,JTRKINPIN+NOPS(}
RETUKN

SORT aMD SUM EGUIVALENT FLIGHTS

DOMTEK) ® MUMHBER OF EQUIVALENT FLIGHTS ON DOM,¢ TRACK:» TRACK GROUP K
NDAYTEK) = TRAGK NUMBER OF pOMINANT TRACK IN GROUP K
282 Gall SORT2(ITPRAG,NOPS,K)
CakL ZERU(DOMT, 20}
ACCUMRD,
ITHK=AUD(ITPRAC(15.HASK(ZU}I/4096
no 1000 =) sNFTT
NTRK-ath!TPRAC(l:,HAGK(20::/4096
IF{NTRC, Gy [THKY GO TO 2
IFUITG,EW,0) GC TO 283
lrtaccdm LT, COMTLITE)) GO TO 203
DOMTCITEY) = ACCUM
NDOMT{ITG Y= [ TRK
283 IFLI0UMP (NE. O) WRITE(G6:2084) AGCUM ITRKSITG
281 FORMAT {1H pF10,4)20H EQUIVALENT FLIGHTS ON TRACK.[4»
1 1347 TRACK GRUUP,[4}
ITG = AND{JTPRAGCI I, MASK{21) /524280
I THK2NTRK
ACGUMA0,
255 AccUNlAccUH'lﬂa““NDPS(!3/10-
FLAGESH
IF{NOPS{]),CT420.) FLAGZGHsna
TFERURPS{TIINGTI254) FLAGSGHusevan
N RANDUITPRAGET Y A MASKILG)Y) +1
NP aaMDC]TPRACII), MASK(L19) /18
JTHK tANu(ITPHAC(lJ,HASK(ZD))/4U96
ITG  waANDUITPRACUI) yMASK(21))/524200
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IFUIDUMP (NE, O WRITE(6,1001) I, ITG:JTRK.NPN,NOPSLI)FLAG
. 1004 FORMATIBH FLIGHT #1446H 1D 12,2H 1 1243H 2 [301H 4 120
3 1 74 opPS  JE11,6946)
IFENIGT46 1 ORy NeLTe1) RETURN L

i IFINP,GT1150 +OR+ NPW[.T+1) RETURN &

i TRUCMATEHIND GT, 12 +OR, MATCHIN) LT 1) AND. NP,GT,100) RETURN 1
i IF{JTAL,GT,88 (0K, JTRK,LT,1) RETURN &

i 1000 CONTINUE

o IF(1TE,EU,0) GO TO 286

u IFtACaJ (LT DOMT(ITG)) GO TO 286
: DOMTLITE) = ACCUM
- NDﬂf'T(]TG) & JTRK

b 286 JFUIDUMP NE. 0) WRITE{8)261) ACCUMrITRKsITG
4 1F{10UMP (LT« 29 RETWRN

K ¢

i ¢ ASSIGN LOW DENSITY TRAFFIC TO DOMINANT TRACKS

& [+

il KKk ® 1

i Do 1114 KL yNFTT

i ¢ RE43516N FLIGHTS WHOSE EQUIVALENT ORERATIONS

i ¢ FRZIUENCY 1S LESS THAN &/10 PERCENT OF TOTal TRAFFIC
% EQIF=10,4 8 (NOPSIKI/10,)

i IF{Ea]F ,GE, TOPS5/100u,) GO TO 1111
loktnuntlTPRAr(KIaoatmnsxtiai.mnsxc19:3)
: NT =ANJUITPRACCK ), MASK(20)) /4096
o NG eaANDUITPRAG(KT s MaSK{21}) /524208
. IF{nG,2Q:0) GO TU 1111
g IFINT, 20, NDCMT(NGS) GO TO 1113
ITACRANDY DRI MASKELA) ) el
: NP =ANDCIDR,MASKILG)) /16
4 WRITE(S, 286 )KK EHIF NG, NT NP, ITACINTy NDOMT (NG
& 288 FONMATILM (144 7H ASSIGNIET, 20170 EGIV FLIGHTS, ID=.212, 13412y
£ 1 9H ON TRAGK s1349H TO TRACK,I13)
NKLUTZ = NDCHTING) & 100
158 (NP ,GT, 109}
1 JANDINKLUTZ «LE, 150)
2 ﬂ%a.lﬂhuFta. PHKELUTZ) (NE. 0,0 ) Hp 3 NXLUTZ
[TPRAZIKI ] TACE L*NP416+HDONT (NG ) #4096 +NGa524288
. KK 2 K<#d
i 1121 CONTINJE
i Go TV 821
' END
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OO0

(21 ¢¥e]

201

20%

SUBROYUTINE NEWPNT(# NPTS)
COMMON ZaK/ TOL2s TOL XVALI VAL, TNEYL) NYS) JERROR
COMMCN /LOOPS/ RUWRIN/RWR, yivAL L vah2+D

COMMON #SCRACH, X{700),Y(700%,NEYL

COMMON ZHLOTR/ |P5|ZnDELS.NPLOTuXAR!PZ-PSCAL
COMMOY /GRADNT/ GRADU{ZY.DERTY

DIMENGION RINU3Y»RWKLI)2RY(D)

DYMENS ] ON NCYS(24);RG(3’aR0(J) P2L3) . Xz22(3)

DIMENSION KRPTS(2125)

EQUIVALENCE (ROCLY XKD o CRO(2) /YY) a(RALLIIX2IILROE2) Y2
REAL wOYC)NCYS,NOYZ,NEYL

DIMENSTON RP!J).HR(B)rPR(JI:NSnCHiS)

DaTa NSRCW 12:2.4 12124/

DaTa 32(3) /047 PH!S)/O-/.RR!S)/D 2 RAU3I/04 2

D 3 DELS

Dok 3 AMIN1{25,9T0L2,90,)

NEYL s EXPOSE(RDI3)

1F{ABSTIVAL~NEYL}) JLE. TOL) 6O TO 750

FIRST GUESS WAS NOT ON cONTOUR, ITERATE FOR NEXT POINT,
WaSGNANEYLnVAL)
KK=1
OMEGA B D,26177994 o y
BEGIN ITERATION
Do 508 [JK=1,53
valizvzyl
Cakl VTRNERINJRD)
NaNERAAL ] JK) KK

Do 578 151N o
ANGLEsATANZ2IRINIZ)»PZ{2YRIN{LIwPI(L)) » OMEGA

- RWK{1yspZ {1}+DeCOS{ANGLE}

505

RWKi2yz FZ{2)+0*SIN(ANGLE?Y
VALZEEXPGSECRWK,:3)

ZaWalyal2~VaL)

IF(ABR(Z),LE TCL) GO TO 600

IFiZL7,9,) GO TO 700

IEtuegual 2=UALLY, 6T, 0,  AND, 1UK, LT 3Y 50 TO 5o
valisyaL2

Call VTRNIRINIRWK)

CONTIVYE

OMEGA = D0,52359848

bsDs2,

Roti) s PZIL) « QeGRADUL2}

Rutz) = P2(2) +« DeGRADY(YL)
NEYi-rxposa(Ru 3)

tp(auq:an*hsvli LE,TOLY GO TO 750
WzSGMIINEYL VALY

OMEGARDMEGARY

1Fl1vg JER, 4) OMEGA*OMEGAWD, 5
CoNTINJE

IF THE ARGVE FAILS DELETE THE CONTOUR
RETURY §
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¢
C

600

00D

700

720
735

LR

opa

730

oD o

730

T

tHECK IF THE VALUE ON THE CONTQUR IS IN THE CORRECT DIRECTfUNn

CakL VSUBCRY,RIN)RWK)
ANGLE .a. ATANZ RY(2):RY(1?3
DOEVMGERY /100,
Ry{1)s3WK[1)+4ppeCOS{ANGLE)
Rv(2)lRUK(Ei*DD'SINlANGLE)

GaEXPASE(RY, 3
Tatus aouatdl’ V6E, 043 6O TO 730

YOUVE JUMPED OVER A FINGER OR INLET OF THE cONTOUR
Cakl uTRNtRHK:Ryl
Vahas
IF‘H"G"V‘L’OLT!UI’ GG 10 7

RWx 15 STILL AgRoss THE FINGER OR INLET
[FINYS 6T+ 65) RETUAN 4

OMEGAaOMEGA/S,
KK=3
to t0 209

THE CONTCUR |5 BETWEEN POINTS 'RIN' aND 'RWK', FIND 1T,

Call VSUBLRY.RIN)RWK)

aNGLE ] ATQNEtRYteﬁnRYﬁli)

bo = vvaGt
DD‘DD'!lVALz'VAL’/(VaL2~VAL1”

RO{1) AWK L) +DD#CNSLANGLEY
Rut212AWK(R)+DpaS [N ANGLE)

NEY1 = gXPOSEC(ROD)

IF{ABS(NEYA=VALY JLT) TOL) 6O TO 750
IF{NYS LT, 75) RETURN 1
IFIWOEVEYLI=VAL) LTy C4) GO TO 720
Cakl vTAN{RIN:RO?

VabisNEYL

Go TO 728

Cabl. VTRN(RWKIRO)

VA Z'N;Yi

IrtnD JAT. DrHK! GO TO 700

INTE RPOLATION HAS FAILED

WRETE(6,808)

FOHNﬁftlﬂ* 110%,4HD!ISC)
DxDei, 5

Rata) & PZ{L) + 1,5e({RO{1)=p?
Rut2) = PZ{2) # 1,5¢(RO(2)~P2
Go TO 764

CabL VTRN{ROJRUK)
RO 18 WITHIN TOLERANCE = MakE ADDITIONAlL CHECKS

Cakl, V5URIX22Z:R0P2)
IF{D +LT/ DELSeu.%) 60 TO 740
CHECK HALF~WAY POINT FOR FROXTMITY TO CONTOUR
ANGLERATAMZ(X22(2),X27(1))
X2Z¢LyePZ{l) + U.5uDeCOS(ANGLE )
XZL(21apLi2) + p.50peSIN ANGLE)
NEYASEXPOSE(X2ZZ,3)
IFLABRINEYLoVAL) (LE+ B,#TOL2) GO TO 780
D & pep,S
Cabl VFANLRO,X22)

(1)
i2)

—
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GO TO 743
¢ CHEZK POINT TOLERANCE WITH alLL FLIGWTS
760 NEY4=ZxPOSE{RD,1?
IFVABSINEY2~XVaL) (LE, TOLZ) GO TO 100
¢ TIGHTEN TOLERANGCE AND RpDIREGT GRAQIENT
Tok = toLeo,a
764 NEYA®EZXPUSE(RO,3)
765  GRADULLIER0i2) » PZ(2)
GRaDU(2)RPZI1) = RD{1)
Call VINTIGRADY,GRADU}
1F{NYS GTy 80) RETURN 1

Ga TO 204
e
C ENTZR LOCP CHECK ROUTINE
¢ .
100 1FINPTS LTy &) RETURN
HMPTSRYATSe]

PLIM = DELS#AMINACTOL2,0,1)

CHEZZK NEW PQINT TO MAKE SURE 1T DOESH!'T FalL ON & LINE
CUNMNECTING TWO EXISTING ADJACENT POINTS
Da 1n [=2,MPTS
RP(1yzy([+1)=-Y(1
Pafidaxfleid=X(1
Ral1)=xx=x( 1)
RPI2Yext1)=X{]+1)
RRO2JIzyy=y({]}
PRI2Y=y(lelinY(])
PRMsGRyHAGIRP)
PRRVEATIR], PR)/PRMAG
IFIFDV LT 101 1 OR4PRGTPRMAG) GO To 10
PRFYDATIRPRR) /PRHAG
1F{ABS¢PDY LT CLIMY GO TQ 20
180 CONTINUE
RETURN
20 CONTINJE

LCOA FOUND

ATMS 3 BOTRDULS,)
XX 3 ¥{NFTS)
YY & Y(NPTS)
c RO®{X¥ YY)
Cakl. VIRNIPZ,RO}
Raf1) = X{HNPTS~1)
Rat2) = Y{NPTS~1)
ANGLE & ATANZIXINPTS~L)=XX,¥Y{NPTS~1)-YY)
ROS(XXa YY)
NaYe a EXPOSE(RDs1}

SEARCH FCR_NEW CONTOUR POINT IN A4 CIRCULAR PATTERN
ARNJUND LAST GOOR POINT (PZ)
D ® 0“1.5
22 Do 24 e1,24
X2 n ¥y ¢ DeCOSTANGLE)
Y2 = vy + OsSINCANGLE?
[+ Raz{X2,v2)
NaYStt) & EXPOSE(RG,3)
Call, VIRNIRPTS{1,1) RO}
ANGLE & ANGLE » AlNC

D00

)
H

oDooo

OO0 O
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: 24 CONTINJUE .
CibL VIRNIRPTS(1/25),RPTS(I)2))
NOYS(25)8 NOYS(1)

T e

J &N .
€
c CHE:KEFOQ CONTOUR CROSSING RETWEEN POINTS ON CIRCLE ARQUND RO
Do 3uv (=22 . .
IF{SGNICNOYS{I=L e XVALY +EQy SGNRINOYS(T)=XVAL)) GO TO 30
Q = {XVAL=MCYS({I~21)3/(NOYS(])~NOYS{]1-11)
X2 # (RPTS{1,[)~RPTS(L,1=1))efi + RPTS(q,1~1)

Y2 5 (APTS(2,1}1~RPTS(2,1-1))s8 + RPTS{2,]~-1)
DO 25 £x2,HPTS
Kik & MATSwK+2
K RP{1) a Y{KK+1) » Y(KK)
i PR{1) & XIKK+1) ~ X{KK)
; RR{L) & X2 = X(KK)
;; RP{a) 0 X(KK) » X{KK*L)
I 2
F ]

LA LT

; RAL2) ¥2 = Y{KK)
i PRI2) 2 Y{KK+l) » Y{KK)
o PRM4G ® YMAGL(PR})
i PD 2 YIOT(RR,PRI/PRMAG
- 1e(PD «L.Te O 4ORe PD +6T, PRMaG) 6O To 28
s Pm = va0T(RP,RRI/PRMAG
M IF{ABS(PDY, +GT, DLIM) GO To 28
E G0 T0 30
i 25 CONTINJE
! J il
Call VTRN(RO,RQ}
o CONTINJE
IF(Y 6T, 0} GO TQ 40
IFip «GE: CELS) GO TO 35
b ? DELS
Go 10 22
a5 WRITECS,1008)
1005 FORFAT (34HD] AM CAUGHT IN 4 LOOR: TH!S GONTOQUR IS BEING DELETED:?

¢ RETJRN T0 B

NI .
WRITE (8,1004) W
¢ RETURN 1
[ 4 POINT CN o NEW SECTION OF THE GONTOUR EXISTS ON THE ClRGLE
AD NQYZ = EXPOSE(ROIL}
IFCABSINOYZaXVaLY 6T, TOL)Y GO To 50
Jd = 3
WRITE (6,1001) W
Gn TO 754

RETURN TO FIRST SECTIOMN OF ROUTINE AND
” INTERPOLATE TO FIND CONTOUR POINT
i 50 W & SGNRINUYZ=XVAL)
] Calkl VTRHCRIN/RPTS(1,u))
) CakL YTRN{RWKIRPTS{L,Jed))
Valk2 = NOYS{J=1)
Vaki s NOYS(J)

oo

¢ RETURN TC 700
J o2 2
WRITE (4,1001) JJ
GO TO 700
1001 FORMAT({{H+,120%,4HLOOP, 12}
END
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REAL NEY1

L MAIN PROGRAM sreNDISELRan

ODODOODOOW 000000000000

INYEGER AP, AALT 0aLT,TPD
TOL2,Xval  REYAIN AS READIN
COMMON /HK/ TOL2,TOL:XVAL:VAL)TNEY1, NYS, ]ERROR, TOLLOP, TOLS]C
COMMON FRUNWAY/APALT APTENP XA 2,15),X0(2,15),RL{L5}
COMMON /TRACK/ ITR(BAY ) ITSEG{O8),MASK({21))PaRAM(S,15,88},
1 TDCOR LAY DMINGBS)
COMMON /TRAFIK/ NFTT,1TT,ITPRACI2000),NOPS(2000)
COMMON ZLOOPS, RD,RIN,RWK)WsvALL,)VALZ, D
COMMDN /RESALT/ NTAR(BY),ENDR{2S,65),STR(25,85),1CBTt25),6CBN{25),
1 1CBCO016 Y ENDALT(25,85), ORGSTRE25),QRGENDI 25)
COMMON /PROFIL/ PROF{10, 4,150} APPTHR{ 14,221 ATCH(16)
COMMON /SCRACH/ X(700),Y{700))NEY]
COMMONZTITLE/ZGTITLE ) AT]TLE, AP AALT, 0ALY, TPD
COMMON /PLOTR/ IPS1Z,DELS/NPLOT,XAR,PZ,PSCALE
COMMON /GRADNT/ GRADU(3),DERIV
COMMON /NOISE/ SLANG{B ), GRNDA{B) ,PWRS(6,16))ANOISE(8,06,16)
COMMON CONST/ PI,NC
COrIMON ZTGROUP/ Dg04{25), 1TRG{AR)
COMHOIN ZWIND/ VEL(25),D1R(25)
DIMEMSION JCMT(L4)ATITLEL14),6TITLEC(L4),APT(4)
OIMENSION [BUF({5UD)
DIMENSION ROUI)Ra(I),P2C3),P2003),X22())
DIMENSION RX{3),P2X(3)
EGUIVALERCE (RA(L1),ROML) ) H{P2X{2),RXL1))
DATA TSTRT/SHSTART/,ISTOP/SHEND  /¢MOR/SHMOR /7, 1PLT/4HPLOT/
DATA IPIND/Q/ )
DATA CATITLE(I),]aL,14)/1486H /
THE FIRST CARD OF EAGH DISTINCT RUN SHOULD HAVE THE
WORD START !N CARD COLUMMS £=5, IF AN ABHORMAL TERMINATION
OCCURS IN THE SUBROUTINE READIN) ALL DATA CARDS UP ToO THE
NEXT START CARD OR END CARD WILL BE !GNORED, THIS WAS DONE
S0 THAT SEVERAL J08S COULD BE RUN BACK=TO=-RACK AND 4N ERROR
11 THE BEGINWING WOULD NOT PREVENT THE REST OF THE RUNS
FROM BEING EMECUTED,
CARD COLUMNS 6-30 GAN BE COMMENTS AND WILL HE PRINTED,
READ THE NEXT cARD IN LINE, IF 4ST CRD, SHOULD BE ST4RT,

STURE LUGS OF SLANT RANGES ]N SLRNG
po 3 t1s1,n
SLANGE 1 )3ALOGLO¢SLRANG )

SET TRACK GROUP NUMBERS T0 ZERO
SET WIND VELOCITY TO ZERD
SET ALTITUDE RESTRICTION NUMBERS TO ZERO
INITIALIZE ALRPORT ALTITUDE TO ZERND AND TEMPERATURE TO 288 DEG K
APALT=0,
APTEMP#208,
DG 4 121,08
NTAR(!)2Q
ITR{I)RO
4 ITRG{1)=D
CALL ZERO(VEL,25)
CaLl POSITI2)
4 READ(5,5) IST,(ICHT{I}1al,13)
5 FORMAT{A5,1246/14A3)
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DoDoDOD DOOOOO QDN OO0 one 000 OO0

o000

OO0 ODOOOOODOO

10
12

20

25

IF 1T WAS AN END CARD (END IN CCi=3 AND BLANKS [N CC4=5),
TERMINATE THE PROGRAM AND EXIT GRACEFULLY,

IF{1ST4EG,ISTOP) GO TO 450
IF NOT 4 START OR END CARD, TRY THE NEXT ONE,

IF{ 1ST.NE, ISTRT) 60 TO 4
PRINT THE START CARD AND THE COMMENTS,

WRITECS:7) ISTLICHMTILN, 131,13)
FORMAT(LHL1,)4%,A5/1246,43)

THE NEXT CARD sHOULD BE A PLOT INDICATOR CARD, IF 4 pPLOTTED

OUTPUT IS DESTRED, THE WORD PLOT MUST APPEAR IN Cii~d, IF
AWYTHING ELSE A PLOT wWiLL MNOT GE PRODUCED, ADDITIONALLY,
IF PLOT 1S IN cCl=4; THE SIIE IMDICATOR MUST BE IN CcB-6,
THIS WwILL BE 30 IF A 30 INCH PLOT 1S DESIRED QR'12 IF A
12 INCH PLOT, THE PLOTTING PROGRAM WILL DEFAULT TG 12 INCH,
CC7=B0 CaN BE cOMMENTS AND WILL RE PRINTED,
READ(5,10) NPLOT,1PSIZ,PSCALE,(ICHTI),184412)
FORMAT(A4,12/F8,0,11A6142)
WRITE(8,12) NPLOT,IPSIZ,PSCALE, (ICHT(L ), 1=1,42)
FORMAT(AX A4, 12)F6,041006)42)

TRE FOLLOWING CHECK WILL DETERMINE WHETHFR OR NOT THE PLOTTING
SUBROUTINES MEED ITNITIALIZATION, IT MAY GE NOTED THAT IT 15
POSSIBLE TO HavE SOME RUNS PLOT WHILE OTHERS DON'T AND THESE
RUNS CAN BE INTERMIXED AS LONG AS START CARDS ARE USED,

IF{NPLOT NE, IPLTOR, IPINDWRE,0) GO TO 20

INITIALIZE THE PLOT SUBROUTINES, THIS MUST BE DONE ONLY ONCE
FGR EACH ENTIRE BATGH RUN, LOGICAL UNIT 8 15 USED,

[PINDEY ~
CaLL PLOTS(IBUF.500,8)
CONTINUE

NGW READ THE 1MPUT DATA (I,E, RUNWAY, FLIGHT TRAGK, AND MIx
DEFINITIONS, RZTROFITTING COMMAMDS, NOI1SE CURVES,; PROFILES ETC)
IF AN ABMORMAL TERMIMATION OCCURS, NRW WILL EGQUAL O ON RETURN,
IN THAT CASE DELETE THIS JOB AND SEARCH FOR THE NEXT ONE,

CALL READIN(MAW}
{FINRW,EG,0) 6O To 4
CONT INVE

THE NEXT CARD sHOULD BE & CONTRUL CARD WITH CONTROL
IMFORMATION IN CClwb AS FOLLOWS
1, CC1-3wMpR AHD CC4=5 BLANK ALLOWS 4 DATA BASE CHANGE
{!+E: DIFFERENT MIX, NEW WO!SE CWRVES, ETC,)
2, CCa-3=EyD ANU CCA=5 BLAMK TELRMIMNATES THE COMPUTER RUN,
3y CC1=5eSTART ALSTARTS THF PROGRAM AT THE BEGINMIMG,
4, ANYTHING ELSE ALLOWS THE PROGRAM TO PROCESS THE
PRESENTLY DEFINED JOB,

CComAQ CAN BE USED FOR COMMENTS AND WILL BE PRINTED,
READES.B) I8F.L109TEN N TR2.1T)
645
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QOO0 O0O0OO0 DO OO

OO OONODOOO0OOOO0NO000O0O o0

IFCIST,EQ, ISTRTY GO TN 6
WRITEC6,30) IST,{(ICMT{l),Ix1,13)

S0 FORMATUILHLILX»A5r1246043)

1IF{ ST, EG.CR) GO TQ 20
IeCIST,EU,IETOP) GO TO 150

REAY TWQ TITLE CaRDS, BOTH WILL FORM A4 HEADING FOR THE
PRINTOUT WHILE THE SECOND WiLL BE THE TITLE FOR TriE GRAPH,

READ(5,3b) AP, AALT, 0ALT, TPDLLARTLLY, I5204), (ATITLE(L ) 151,9),
1 (GTITLE(]Y, 152,14}

35 FORMAT(T1Z2,21L0 1213245142073 1346942)

INITIALIZE THE PLOT COUNTER, THIS IS ALSO A RESTART POINY
FCZ THE PROGRAM IF SOMETHING 15 WRONG WITH THE FIRST ¢ONTOUR
IN & SET OF CONTOyURS,

40 NPLT*

Trz FOLLOWING 1S THE NORMaAL LOOPING POINT WHEN THE PROGRAM
STERPS FROM ONE CONTOUR vALUE TO THE NEXT aND THE BASE DATA
1S THE SAME,

AS CONTINJE

UPAATE THE CONTOUR -CQUNTER» INITIALIZE THE POINT COUNTER
(IXPAT)y THE LAST POINT INDICATOR (PT): THE AFEA AGCUMULATOR
(X4 AND THE LaST CONTOUR INDICATOR (LPLT).

NPLTENRL T+1
1¥PGTap
LPTED
"XAREO,
LPLTAN

THE FOLLOWING CARD WILL GIVE THE PROGRAM THE FOLLOWING INFOQ,
{, ¢Ci=6 (VALY GIVES THE NUMERIC VALUE OF THE CONTCUR TOQ

BE CALCWLATED, IF ¢yALy IS POSITIyE, THE PROGRAM wWILL
EXPEGCT MORE CONTOURS To 8€ INGLUDED IN TH1S5 SET AND WILL
READ THoIa VALUD(S) FanM CaRCis) OF THE TYPE THAT
FOLLOW THIS ONgE, IF (ValL}) 15 "gGATIVE THE FROGRAM WILL
AGSUME THAT THIS Is THE LAST CoWTNUR IN THE SET AND THE
NEXT CARD IS A CONTROL CaRD (SEE COMMENTS FOLLOWING
STATEMENT 25), CAUTION #e# A DECIMAL POINT MUST FOLLOW
THE LAST NON-FRACTIONAL plIstiT,

2, LC7=13 (TOL) GIVES THE ToLERAALC ERROR FOR THE COMPU=
TATION OF POINYS ON THE cONTOUR, MUST HAVE A DECIMAL PT,

%, ccil4-22 (Ratl)) GIVES THE USER'S GUESS AT THE FIRST
K=COORL INATE, MUST HaVE 4 DECIMAL POINT.

4, CC23~31 {RA(2)) GIVES THF USEI+5 GUESS AT THE FIRST
Y~CCORCINATE, MUST HaVe a DECIMAL FOINT,

5,.¢c32-38 (DELS) GIVES THE STEP SIZE BETWEEN POINTS ON
THE CONTOUR, MUST HAVE 4 DECIaL FOINT,

READ(S,50) VAL, TOL RA{L),RA{2),0ELSRxt 1), Rx{2), &MAXPT, 1ERROR
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50

81
52

55

o000

OO0 OO0

60

64

65

75

FORMATI?FAD,04F9. 0y 11D

IERROR MAY HAVE THE FOLLOHING VaLUESIH
i &> ND DUMP ~ NORMAL ExEcUTION
1 => SHORT DUMP & CONTINUE
2 => FULL OUMP & EXIT
3 =» FULL BUMP & CONTINUE

MaXPTS a AHAXPT + 0.3

IF{Maxa?5 GTy 0) GO TO 54

MAXPTS = 250

Gn TO 52

IF(MaXATS GT. 698) MAXPTS = 598

CONT INJUE

WRITE(4,55) VAL»TOL:RAC1) RACZ)+DELSPRYLLY,RX(2 ) HAXPTS; JERROR
FORMAT L/ /7 1iXiF6+2)F5,3,6F11.2,218)

callL KLOGK

Rx(32(,

INITIALIZE THE PAGE COUNTER (1PAGE), THE Z-COMPONENT OF THE
FIaST GUESS (RAL3)Y, cHgeK 1F THIS 1S THE LAST FLOT (NEGATIVE
vALY AND IF IT 1S, SET (yaL) POSITIYE AND SET THE LAST
CONTOUR INDICATOR (LPLT), OTHERWISE CONTINUE,

IpAGE=D
Ral3)z0.
VA WILL gE ALTERED IN pXPOSE TO
CORRECT FOR ERROR INCURRED Y USING ONLY SIGNIFICANT FLIGHTu
XvAL=a35¢VAL)
IF(V&L.GE+Oy) GO TO 60
VALE=VAL
LPLT=]

UPNYATE PAGE AND LINE COUNTEKS AND PRINT THE PRINTOUT HEADERS:,
. THIS 18 A MQRMAL LOOP POINT AFTER 50 POINTS PRINTED PER PAGE.
LINCNTe{
1PAGEaIPAGE+]L
WRITELS,648) CAPT(])1=1,4),7PD, IPAGE
FORMATILNL) LX220H A]RPORT ~¢4n6157x;14HT1ME FERIOD 19+¢12,3%,
1 4HPABE 14.7)
WRITE(S,65) (ATITLECL),1=1,13) {GgTITLE(J) 21,2 4)
FoRMaT! IX11206, 024 6%
1 /0t X SHPOIAT X LHX 422X LY s 12X 2HNE» A ARFLTS 1 4% 6H KTOTL: 4%,

2 AORITERATICNSBX1AHAREA: /)
THE FOLLOWING 1S A NORMAL LoOP POINT BETWEEN CONTOUR POINTS,

CONTINUE

IF THIS 15 NOT THE FIRST POINT oN THE CONTOUR. GO ITERATE TQ
FINY THE NEXT ONE+ 4LSG, INITIALIZE VECTORS AND COUNTERS,

1F(1XP3TNE,0) GO TO 400
Tol2=T0L

ITTaNETT

Call. FIRSTIRN:NEYL)

IF{1ERJOR (EQy 2) GO TD 99
Pln GOVTAINS THE FIHST POINT FOUND ON THE CONTOUR
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100

130

o000

106

(s Xz o)

ODODOODD

oD n

io?

i1

1123

CaLL VTRN{PZO)RU)
CakL VIRN(PZ,RO)

GO 70 190 -
ToleToL2
SEARCH FOR NEXT POINT
Cakl. NEWPNT{38&,[XPaT)
THE FOLLOWIMG IS THE NORMaL CONTINUATION WHEN a CONTCUR
POINT IS FOUND: UPDATE POINT COUNTER AND SET STARTING PQINT
{F20) IF THIS IS THE FIRST POINT:
CONTINJE
IXPGTeIXPOT+]
IrCIXP3T 6T, MAXPTS) GO TO 90
CALSULATE AREA (XAR) aMp NO, OF FLIGHTS USEpD (1CB) THEN PRINT
CUT THE PERTINENT INFO. (legs PTe NOuor» Xoe Y, NE) NOy FLIGHTS:
NU, OF ITERATIONS ANp AREA IN SQ¢ MILES))
xARzxAR+(P2{2)#RO(1}~F2(1)#R012))/55754800,
PONT2T00. 010, 0 ((VAL-XVAL)/10.)
WRITErT8,406) IXPAT,RO(1},ROC2ILNEYLSITT, PCNTpNYSnxAR
FOﬂVﬂlexnI3olku3F12|2a2X0I4a4XJF7 Jadxa 131X FL242)
UPA4TE PLOT COMTROL VAR!ABLE (MORE) AND CALL PLOT PRCGRAM TO
NyS=D
MORE®S
IF(LPCT.NE«U) MOREENRW
CablL nPcHﬂlP“lil:RD!ZJ 1XPATILPT. MORE s NPLT/NRW)
IF THIS IS THE LAST CONTOUR AND THE LAST POINT GO GET NEw DATA,
IF THIS 18 THE LAST POINT On THIS CONTOUR gUT NOT THE LAST
CONTOUR THEN GO GET THE MEXT cONTGUR.
IF NEITHER OF THE ABOVE CALCULATE HﬂFRE THE NEXT POINT WILL BE.
IF(LPT ,NE, 1) GO TO 111
Calkl xu0CK(T)
WRITE{S,107) T
FnRVﬁT L//126H PREVIOUS CONTQUR REGUIRERsF8.2,18H SEC TO LOMPUTE:
1 ZeiHiY
IF{LPLT yNE. 0} GO YO 25
GO TG 45
CHELK FOR CLOSURE. PQINT MUST BE WITHIN A STEP OF THE
F135T POINT ANp, IN ADDITIONI THE POINT HALFWAY IN BE~
TWEEN MUST EE WITHIN 5 TOLERANCES OF THE CONTOUR LEVEL,
CakL UTRN(PZ,RO)
IFt1Xa3T LE, &) GO TO 115
call VSURIXZZ+FZIPZO)
xxaytaiixz2)
tFixX ,6T, DELS) 60 TO 112’
1¥ =
TFixX LT, DcL5e05) GO TO 114
Cakl, vADDLXZZIRZIPZO)
GO TO 143
CHEOK FOR CLOSURE AT END POINT (IF INPUT)
IFLABSIRX(L) }+ARS(RX(2)) LTy 1+) GO To 115

CALL VSWEIXZIZ/PZ:PIX}



- D0OD

ornoon
~

as
87

9¢

150

AxEYMAG(XZZ)

;F(xx +8T, DELS) GO TO 1158

¥ 39

1F{%X LT, DELS#f,5) GO TO {14
"CALL vADDIXZZ/PZ:PZO)

CakL vSCL{XZ2Z2:0.5,X21)

IF{485(EXPOS Etxzz 3)= vaL) ,GT, 5.eTOL2) GO TD 145
CaLL VTRN(ROD,PZ0)

1FeIX LEQ, 1} skl VTRN(RO,PZX)

LPT=L

Go 10 1
PN=PARE FOR CALCULATION OF NEW POINT BY COMPUTING GRADIENT
CONTINJE
CsLlL GRADIECRO)
Rof1) = RO{1) ~pELSeGRADUIZ)

Rut2) = RO{2) + LCLS'GRADU(zj
RQ(JJ s 0,

th¥flLIﬂcNT+1
IFCLINENT LE50) G0 To 75
6o T0 &0

IN GASE CF ERROR: REITERATE SEARCH FOR LAST POINT WiTH nUMP

WRITELG,E7) NYS

FO?“AT(bH AFTER) 13)43K ITERATIONS » TH1S cONTOUR 1S BEING DELETED
12/

IFtrsaaoR 'GTy 1) G0 YO 9%

IERROR22

CAhL VTRNIRO,P2)

Nybdsg

NEY192XPOSE(RO L)

6o T¢ 115

WRITE(6,97}

FORMAT( /) 4BH MAXPTS EXCEEDEMs THIS CONTOUR 1S REING DELETED: »/)
CONTINJE

IF THIS WAS THE LAST 'CONTOUR (LPLT21) GO GET & CONTRCL CARD,
IF THIS WaS THE FIRST CONTOUR (NPLT=24) CaLL THE MEXT ONE
THz FIRST CONTOURs QTHERWISE JUST fio GET THE NEXT cONTOUR,

MoRE &

IFt (LPLT I1NEe 0)
1 ao:\‘l(NPLT (G i MORE = NRW
LPT = 1

SalL PPGHH‘PZ(l’!PZfzﬂgIKPGTALPT MORENPLT: NRY)
CONT INJE

IRCLPLTEQ L) GO TO 23
lFtNPLT.Ea.ii 60 TO 4U

6o YO 45

IFLIPIND,EG, @) CALL EXIT

CALL PLOTIO, 20, 9%9)

Cakl ExtT

END
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401
402

410
420

400

. SUBROJTINE NOISROC#, ICNT)

COMMON /NQISE/ GSLANGIB))GRNDA(D Y PWR(S.18):ANQISEID, 6418)
COMMON /SCRACH/ BUF(3u),a

RE4S NOISE DATA

00 4271 Mai, 1CNT .
READIS401) KrdsAs(BUF{T),121,10)
FORMAT(212:1X09F74002,48)
WRITEL6,402) Ky iAy(BUFCT Y, 151,10) .
FORMATEa2H NOISE CURVE, 13,30 % 14,9F9.2,2x%, 246}
PUR(J, €84
Do 417} 81,8
ANQISEC L) Je BYTRUFL D)
CONTIVJE
CHELK TO INSURE THAT THRUSTS ARE ORpERED PROPERLY
Do 85U 1mg.d6
Do 87 Me2,8
IFCP%3{My 1) 46Ty PHR{Mr1, 1)) RETURN 4
CONTINJE
RETURY
END
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SUBRO‘ITINE POINTS
COMMOY ZDGNSTC/ TNEYL,NYS, [ERROR, CONTRB(16)) 1CON
DIMENSION FED)
0aTa P3G/
LINE & 88
READ t5.2001% NPTS

‘ 1001 FORMAT (1350

| DO 100 $a4NRTS )

‘ READ (544002) P{1},R(2), IERROR, [EON
1002 FoRM4T C2F2uUn0,218)
IFfLINE 1LEs 503 GO TO 10

;- LiNE = O

I WRITE (46,1003}

1003 FORMAT CAH1010X11HX:15Xs 1HY 145 s SHNEF /)

10 CONTINUE

'k ESION a EXPCSDIP)

= WRITE (4,;1004) PLL),P{2),E510N
] 1004 FORMAT (2(5X512.80,5%,F48,3)

N IF{1CAN 1NEs 1) GO TO %00

: 60 EPNLS & ESICN + 88,01 )

u WRITE (43 FCL),PE2), EPHLS, (GONTRRLJY ) JaL, 16}
i 100 CONTINJE

i CakL RITCON

¢ CaklL ERRRIT

i RETURY

b END

TR SUBRYTENE POSITILUNIT)

o e Ti?E POSITIONING SUBROUTINE

oy 1 Cabl SKFILELUNITILASTAT)

B READ(LJNITSL0END2200) X -

: 10 FoRMaT(a®)

s Go T0 1

oo 100 Cakl, SKFILILUNITI*1,LSTAT)
RETURN

v END

;
‘
;
f.
:
;
i
I
!
b
pr
2
f\

H
Kl

FUNCTION POSMUT(PWRL,PWR2,D15TSn1sTE,pISTA)

THIS FUNCTION SMOOTHS THRUST CHANGES OVER THE FRST
100 FEET OF THE NEW PROFILE SEGMENT

prge 1S THE OLD THRUST

PA%2 15 THE NEW THRUST

pDIgTs 15 THE START OF THE NFW SEGMENT

DIsTE IS THE EHD OF THE NEW SEGHENT

DIsTA I5 THE POINT AT WHICH THE THRUST [S NESIRED

AHAVE STATEMENTS APPLY T0O TAKEOFFS oHLY
FOR LANDINGS REVERSE INPUT START-ENp DINTANCES ANG PCWER SETTINGE

IF¢ABS(DISTS=DISTAY (GE, 100Q+) GO TO 21

POSMUT @ PWRL # (PWR2PWRL) & ADS{DIST,~DISTS)/
£ amiy{{100Q04,ABSIDISTE=DISTS))
RETULRY

THE POINT WHERE THE THRUST iS DESIRED 15 MORE THAN
3003 FT PaST THE START OF THE SEGMENT
i1 PoSMUT s PHR2
RETURN,
END

P
D DOoOoODDERRDOODOD

[¢1212]
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SUBROUTINE PPGRM{XX, YY) NPTS,LAST.MORE + NPLT 1 NRW )

PLOTTING SUBROUTINE, PROGRAMHER GCARROLL BARTEL
WYLE LARORATORIES
ORIGINAL SEPT, 20011972
REVISED  DEC, 18,1972
ARGUMENT  ODEFINITION

X XeCOORDINATE

Yy YeCOORDINATE

\RTS NUMBER OF POINTS cALCULATED THUS FAR,

LAST LAST POIMT INpICATOR =1 IMPLIES LAST POINT,

YORE INDICATES wHEN THE LaST PLOT OF A SET HAS BEEN DONE.
WPLT NUMBER OF PLOT PRESENTLY BEING PROCESSED,

THE SUBRCUTINE WILL ACCUMULATE AND PLOT UP TO 997 POINTS/PLOT.
THZ PLOT WILL RE SCALEp TC FIT elTHER A 12 INCH OR 30 [NgH
CALLONP DRyM PLOTTER, THE PLOTTER PEN MUST HE INITIALLY
PUSITIONED TO THE MOST WEGATIVE Y, TITLE AND SCALING MARKS ARE
ALSD PLOTTED, STANDARD cALCoMP SUBRQUTINES ARE USED,

INTEGER AP AALT,TQALT:TPD

COMMON ZRUNWAY/ZAPALT APTEMP:XA(2,15),X0t2,15),RL(15)
COMMON/TITLE/GTITLE  ATITLE, aPr 4AL T 0aLT, TPD

COMMON PLOTR/ IPS1Z+DELSHNPLOTXARIPZLPSCALE
coMMON ZB%/ TOL)TOL2»VaL 1 XVAL»THNEYL) NYS) IERROR
CoMMOy ZSCRACH/S XY '

DIMENGION ATITLECI4 1) GTITLECLS) P23 Xt700)Y (700}
DaTa 1PLT/4HPLOT/ 1 IDADZO/ I TERZO/

BEGIN PRCGRAM.
tFINPTS,NE L) 68 TO 1D
INITIALIZE REFERENCE VALUES WITH FIRST POINT.

XL G2 XX
XSM2Xx
VI.G=vy
YsMayy

. Go 70 20

i0

20
30

REZORD MAXIMUM AND MINIMUM VALUES OF X AND Y,

IFIXX,6T4XLG) XLGAXX
FRONX LT XS XSH2XX
TFEYY,GTeYLG) YLGBYY
IFLYY, LT TSI YSHaYY

ACAJHULATE SUCCESSIVE CONTOUR POINTS.
XINPTSE)aXX
YINPTS)aYY
IF(LASTNEDY GO TO 6D
RETURY

BEGIN PLOTTING SECTJON
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DO 000D O

oo0o0

DOoDOOOO [ E4T+]

aoDn

65

70
72

4]

IFENPLOT JNE. [PLT) GO TO 8D

1F NO PLOT REGUESTED, RETURN: IF PLOTTING: SCALING FACTOR WiLL
pE 3ASED OW VALUES OF FIRST CONTOUR, ‘

TFENPLT NEY1) GO TO By
SET UP FCR 12 INCH PLOT, IF 30 INCH REQUESTED: THEN MODIFY,

YMXz5,29

CENTER2G,5

H1%0.57

HaBkQ«1 4

TTLE"5,4

XLaxlo

XSEXGY

YLEYLS

YS*YSy

IF(IRS1Z WNEW30) GO TO 45

30 tNGH PARAMETERS,

YMXeld, 0
CENTERB14,46
HL®04 14
H2R0421
TThe~{4,4

SCiLE TO THE APPROPRIATE PLOT S12E,

FeTxPSoALE

IFIFCT (6T 04) GO TO 75

FeT=2300,

DO 70 tal,il

IFLABS CYLZFCT) s LT YUX gND, oBSLYS/FET) LT, YMX) 60 TO 75
FeTerateFeT

WRITELS,72) NPLTICTITLE

Fa¥uart//!,e7n CONTOUR EXCEEDS S12E LIMIT »/7701%:1346,42)
NPT533

RETURY

FCT 1S NOW THE SCALING FacToR. THE FOLLOWING DRAWS 4 VERTICAL
LI1uz AND A HORIZONTAL LINE cROSSING, IFf THESE PLOTS ARE TO gE
PHATO=3EPROCYCED, THEN THESE L INES caN BE _SED TO CALIBRATE
TrE CAMERA, WHEN THE LINES ARE EACH 6 INCHES LDNG, THE SCALE
1§ ¢ J8CK EGUALS 2000 FEET.

X288950,/FCY

X1RCENTER=XR

YiErX2

Yerxa

X2ECENTER+X2

Cabl SYMBOLLO, X2 HL 139D, 012
CALL SYMuOLL ) aX2iHL 013,90, =2}
CALL RyM3OL{y1,CENTER,H1:1%:0+)"1)
CabL SYMHOL{Y2,CENTER,HL,13,0,,"2)

NOWw MUVE TO NEW ORIGIN FOR THIS SET oF PLOTS.
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¥0

(e Rxlelely

8o
1000
io001
ico2

00

[y Ex 2yl o

[z X +13)

AABRSIXS/FCT )48,
Call PLAT(AICENTER)=3)

THE FOLLCWING SECTION PLOTS THE RUNWAYS

Do 9N [e1,hRW
ANGLE=aTAN2UIXAC2, [d~xpi2) 1 e (Xalar [ )=XDlA, 1)) )e57,2590
Ximrxal1,})/FCT,

X2sxDe1,[)/FCT

Yi3xA(2,[)/FCT |

Y2exDt2,1)/FCT .

Call SYMAOLIXI,Y1l,H1213,4NGLE L)

Cakbl SYMBOLIX2yY2,H1413, ANGLE »2)

CONTINJUE

THE FOLLOWING SECTION WRITES THE XY«VALUES gND JDENT, INFO ON
LCGrzalL UNIT 2 (PRESUMABLY A MAGNETIe TAPE). THIS WILL RE READ
LATER BY THE NOISE IMPACT PROGRAM FOR LAND USE AND PCP, ANAL,

IiN=NoTS
INI=11V/10+4 ,

WRITEL 2210000 4PraalTo0aLT TPD INT IINS WALt XLE 1 XSMaYLE s YSMIX AR
FORMaT(1246) —

WRITEC2,30CL) ATITLE/GTITLE

FORMaTC13 464,20

WRITEL2,4002) (X0I0D=1,111)

FORMAT{2046)

WRITEL2,2002) (YOD)s1=1,010)

ENDFILE 2

ENDFILE 2

CalL SKFIL{2) =1 L5TAT)

CalL SKREC{2,=1sL5TAT) ,

IF{MORE NEVUY CaLL SKFIL(2)1,L5TAT)

IF{NPLOT NE, [PLT) RETURN

THE FOLLCWING PLACES THE SCaLE FACTOR AND PLOTS THE CONTOUR,

X(NPTSe1)20,

Y(NPRTG+1 )20,
K(NPTS+2)sFCT
YI(NPTS+2)3FCT

Nzs»NPTS

Cabl FLIMECXsY:N#120,0)
CakL PLOT(Ows0am3)}

1#(M0AZ,EQ,0) RETURN
PLOT TITLES AND SCALE FACTOR,

X1xS/FCT
Cabl SYMBOLIXL,TTL)H2:6TITLEO, 180)
CALL SYMBOLI999,+99910H2,12H ScALE L To #0012}

A=FCTI12| R
Call NJHBER(999,,999,,H2,4,0,,~1)

ADVANCE TO INITIAL POINT FOR NEXT PLOT SET.

CALL WHERE(RX:RY)RF)
ARAMAXLIRX+6 s XL/FCT+4,)
cALL RPLOT{A~CENTER,~3)

RETURY
THAT!S IT FOLKS,
END
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SUBROUTINE PREFRINP,D,RL.H,PUR,V, [TAC:NTRK/MAXSEG)
COMPOY /RUNWLY/ APA.APTEMP,GARBAGivs

COMMON /TRACK/ TTR{BH), ITSEGCUA Y, MySK(21),PARAMI5,15,88),

1 TD!BB:ld).Dw!N(BB)

coMrOy /TGROUP/ DCOMIR5Y,ITRG(BA)

cOMMOY /ZWINR/ VELIZ25),pIR{25)

COMMON /PROFILY PROF(104,150%, APPTHR( 14,12, MaTCH{16)
COMMON /RESALT/ NaR{HE) ENDRI25,85),5TR(25,85), ICATIR5716CaNI25),
1 1cBNCOL16 ) 1ENDALTER5,85),0RGSTR{25), ORGEND{ 25}
COMMON /CONST/ PI

LoGICsL CBTYRL,CBTYPS

DAaTA xr2/

TH1S PORTION UF SURROUTINE PREPR HANDLES THE WINO CORRECTI{ON
BY ALTERING INPUT DISTAHCE D BY A FACTOR VA/(VAsY)

WHERE
¥V = CUMPONENT OF WIND VELOGITY [N DIRECTION CF TRACK SEGMENT
VA 5 AIRPLANE SPEED
Vs0,
pD=n

NRINAR(NTRK)
NGa1TREINTRK)
IF{RG ,E0, O DR« VELING) ,EQ. O,3 GO 7O S0
IFCANT{MASKEMAXSEG) , ITSEGUNTRKIINESD) GO TO 20
WIND DIRECTION IS MEASURED cLOCKWISE FROM THE POSITIVE XeAX]S
FIN) COMPONENT IN THE DIRECTION OF TRACK SEGMENT
XLZPARAHL 4, MAXEEG ) NTRK)
Y1 3PATAMIS ) KAXEEG ) NTRK)
ANG 5 ATANZ(Y1, X2}
V 2 »yZL {NG) ¢ CUS{ANG#DIR{NG))
Go Y0 25
FOR 4 CURVED SEGMENT [NTERPOLATE BETWEEN ENDS
SIGNISONRIPARAMIA s HAXSEG (NTRK))
SIaY NEGATIVE FOR RIGHT HAND™TURNS
ANG=P1 /2, +PARAMID  MAXSEG NTRK)
V1Z3=VYZ L (HE)ACOS(ANG+DIRING) JaS]GN
ANG= Aug+S[GN-PARAM!GrHAXSEGiNTRKI
WasSayel NG }DCQE( ARIGHDIRE nC} ,,Fxr'n
WEV1+{y2ey1 ) e (DaTD(NTRK , MAXSEGRL) Y /ABS(PARAM( 3, MAXSEG, NTRK)
1 a CARAM{4, MAXBEG . NTRK))
Fox TAKEOFFS. V POSITIVE IMPRLIES A TAIL WIND
sLTITUDE PROFILES ARE NOT ADJUSTED #0R APPROACHES
IF(PRAZ{L,1NP) «GE, L,)Y GO TO 20
VW 1§ THE WINU COMPONENT IN THE AJRPLANES DIRECYION CF TRAVEL
V=wy
VUEY
- GO TO 999
RE20MFPUTE GROUND TRACK D!ST Dp TO EFFECTIVELY COMPRESS (R
sranLH TAKE«UFF PROFILES TO ACCOUNT FOR WIND
VASPRARL, SiNP}
IF(¥AXEEG,EG, 1) GO TO 40
MY SeraxSEG=1
DD *NDTRENTRK  MXS)
IFCAND(MASKIMAXSEG) , ITSEGINTRKYY ,ETQ, G) DD=DDaVAZ{VA+Y)
Ng 35 {=1,MX%s
IFLANS(MASKE 1) ITSEGIMTRKI )4 NE, Q)Y GG Tg 34
STIAIGHT SEGHENTS
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34
35

50

40

X1FPARAM{ 4, 1, NTRR )
YLEPAR4MES LA NTRK)
ANGS ATAMZ (Y1, X1)
COMPUTE COMFONENT WIND VELDAITY ALGNG SEGMENT
VW 2 wVEL(NGIALNS{ANG+DIR(NG)}
PARAME3 Lo HTRKY IS THE SEGMENT LENGTH
DRPRO+RARANEZ A NTRKIOVAZ (V44+VW)
G TO 35
FO% A CURVE, PARAM{3.1,NTRK)#PARAM(4, ] ,NTRK) |5 THE SEGMENT ARC LENGTH .
DNFOD+4aS(PARAMI3,) [INTRK Y #p R 4 [ 1 NTRK))
CANT INJE
Gn TO 50
DOEDDevAZ [YA+Y)
tFUNR JLE. O 4ORs NP +GTy 85) 6O TO 999

TH1S PORTION OF SURRNUTINE FREPR COMPUTES THE ALTITUDE,
VELOEITY ANL THRUST FOR DEPsRTURES AFFECTED BY ALTITUDE
RESTRICTIONS AND/OR POWER CUTBACKS

To METHCDS &RE USED TO INSERT cUTAACK SEGMENTS' INTG 4 PROFILE
1, IF ¢/t STARTS DuURIMG OR BEFORE THE MaX CLIMB SEGMENT
(UP TO PROF(5.:X,NP)}s THE o/ MILL pE FOLLOWED BY THE
STahnaRp PROFILE SEGMEMTS DcQURRING AFTER THE ¢UTmacK
TO Max ¢LIMB POWER FROM MAX POUER,
2+ IF ¢/B STARTS AFTER THIS POINT, THE ¢/n SEGMENT WILL
BE FOLLOWED 8y THE REMAINIMG PORTION OF THE PROFILE

DATA REQUIRED FOR FPUR TYPES ofF CUTRACK ARE STORED [N THE
PROF ARRAY AS FOLLOWS
PROF(L0IXsNP) = THRUST
PROF{9,% NP) = cLIND GRADIENT
PFOF(x%:1)NP) 15 LEVEL FLIGHT (ALYITUDE RESTRICTION?
PROF (X,2,NP) 15 TakKE=-OFF
PROF{Xs;3/NP) 15 MaX CLIMD
) PROF(X 4o NPY 1S FaR 35 cUTRAGK
CTHZAR CUTBACKS May BE MADE Ry SPECIFYING & CLIMB GRADJENT as
INBJT AND SETTING THE C,s8 TYPE COQE 3 5
IF THE C/B TYPE CODE = 10, THERE [S NO C/B

C¢THER INPUTS ARE) (THESE ARE SETUP 1H SUBROUTINES ALTRRD 4 SETRES!
NaR - €/8 NUMBERS uy TRACK NUMgER
ENDR = /0 END POINTS BY C/G AND PROFILE
§TH = ¢/B START PDINTS BY ¢/8 2'0 PROFILE
1cut = ¢/D TYPE CODES HY C/B8 )
GCRN = CLIMB GRADIENTS FOR TYPE 5 CUTRACKS BY C/B
1CHNCO ~ €/8 OVERRIDE MONE AY NOTSE CURVE
E*DALT = ©/8 ENDING ALTITUDES BY G/8 AND PROFILE
DRGSTR = G/0 START POINTS 45 INPUT BY C/B
ORGSTR = G/8 END POINTS AS INPUT RY C/8
APA = AIRPORT ALTITUDRE

PASSED PARAMETERS -
NP =~ PROFILE NUMBER
D = DISTANCE FROM pRaAKE RELEASE ALONG TRACK
RL =~ RUNWAY LENGTH
H = ALTITUDE
PR = THRUST
V = VELOCITY .
ITat = AIRCRAFT INO!SE CURVE) TYPE CODE
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NTRK « TRACK NUMBER
MAXSEG » CLOSEST SEGMENT NUMBER OF TRACK

THE ¢/3 OVERRIDE MODE ARRAY ALLOWS CERTAIN AIRCRAFT TYPES
TO0 IGNORE CUTBACKS: THE CODES ARE

U0 » TAKE C/B 45 DEFINED

L = NO C/B OF 4NY TYPE

2 = FAR J& C/R ONLY

A = TAKE OFF AND ¢LIMB ONLY

EXTERNAL REFERENCES
- LELTA = FUNCTION TO COMPUTE THg PRESSURE-ALTITUDE CORRECTION

FOSMUT = FUNTION TO SHoOTH PO4ER OVER THE FIRST 400D FT OF
ANY THRUST CHaNGE
GEMNFNL o 1-BIMENSTONAL LINEAR INTERPOLATION ROUTINE
PROFDA = COMPUTES ALTITUDE,VELOCITY AND THRUST FOR
LUNRESTRICTED PROFILES
CUTAUTS =

V » 41RCRAFT VELOGITY
H = AIRCRAFT ALTITUDE
PWR = ALRCRAFT THRUST
PRINTED DIAGNOSTICS

INIT18LIZE RESTRICTION START aND ENp POINTS
H STRTESTR{NRINP)
i §TP seypRCNRANR)

DETZRMINE IF C/B MUST BE CONSIDERED

:
i IFt ‘LE+ STRT
|

DDOOODDOOOOOODOO0OO0DOOO00DO00

[¢ B2 ¥ 3]

)
i |0=I|‘5TP"STF|T ILT' 2000, 3) cO To 999

¢
¢ R INETIALIZE TEMPORARY VARIABLES
L. 2 0,
NRT 2 ICBT(NR)
¢ ‘
e CRECK C/8 OVERRIDE ARRAY

XCGFO' 2 ICONCCUITACY ¢ 3
IF{1CaM00 (LT, B) GO TO 110
4 WRITE (6)R001) 1TAC
A 1cBrOD 2 1

’ {19 Go T0 (i4u,999,120,130),1CRMOD
f

!

1

120 IFIKRT NE, 4) GO To 999
GO TO 14D
133 IRt (MRT LT, 2}
1 ,0R, (NRT T« 31} G0 To 999

0140 JNTR?

< GAMMA IS THE C/B CLIMB GRADIENT
g 179 IF(NRT (EB, 5) 60 TO
e GLNpA u PROFt9.NHT.NP:
CaTyP5 & ,FALSE,
, CRTYP{a ,FALSE,
g IF(NRT,E0s2 (OR4 NRT(EQ.4) CBTYP1Z ,TRUE,
B Go TU 190
L iBu GAMFA » GCEN(NR)
o ¢aTYPs » ,TRUE,

(s X 2]



190

T D00 Nn

209

o (¢ R414]

219

o0

2an
230

240
250

COoOODHOODO

ov

310
329

oo

350

ET4LT 1§ THE C/B START aLTITUDE

STALT & ENDALT{NRINP) = (STPaSTRT)eGAMMA
DETERNINE WHICH TYPE OF £/ INSERTION !S INVOLVED
IFtD0 ,LE. ETP) GO TO 200
THe TYPE OF INSERTION DOES NOT MATTER BEFORE THE END OF THE /B
IF{STaT \LE+ PROF(S5,1,NP)) GO TO 300
Go TO 400
IN THE C/B SEGMENT
V BV ¢ GENFNLIPROFIL)3:NPY PROFIL,44NP)STRTIUNT KD
V 15 ASSUMED GONSTANT DURING /B
IriK .67y 1) GO TO 21ivu
WRITE (8,8002) NR,;NP
H & STLT « (DR=STRTIagyMM,
PUOJER CHAGES ARE SMOOTHED FoR 1000 FT
IFt (op ~ 3000, 16T« BTRT
1 .oa. {STRT=FROF(K+1,NP)Y GT, 1000.)
2 193, (K 1LEY 3 y} 60 TO 220
Pwn; a POSHUTCPRUF(K~1; NP PROFUKI A INP ) PROFIKI LINP ),
PROFIK*1,1)NP)iDD)
co T0 230
PWR1 1 PROF({K:4:NP)
IFl Cq1YP3 ) Gp To 240
PWRZEDRAF¢ LU/ MRT+ NP}
IF(CBTYPL) PWRZ2PWR2/DELTALH)
Go TO 250
PWR2 & [GAMMAPPROF(B)4,HNP) + PROFIAD4,HNPI#(PROFIB, 3 NPY»L, 3}/

1 (PROF{B,3.HP)Y * DELTAIH)) ‘
*PwR 2 P0SMUTIPWRL,PWR2,STRT,STP.D0)
RETURY

AFPZR 4 G/B THAT STARTED DURING TAKE OFF AND CLIMB

THE DISTANCE ALONG THE TRACK BEYOND THE CUT=-BACK
20vz 1S CECREASED BY a FACToR OF DELTA a5 A GRUDE
CORRECTICN TO ACCOUNT FOR PERRORMANCE CHANGES WITH
ALTITUDE

DEL = JELTA!ENDALT(NR:NP)'1500.“APA1
D2 s AR0F{4,LiNP) + (ND=STP)eDE P
pIvIpE BY DEL TO PREVENT DlSCONT!ﬂUITIES Vo
1P (0D (GT. STP+LU00./DEL) GO To 350
H 2 ENIALTINRINR) + GENFNl(PRﬂF(1nZ-NP}aPROF(1:1!NPiaD2nJNT|K3
H & M a PROF{4,2/NP)
Ir{ CaTtyPs ) GO ToO 31y
PWR1=230F{ 10, NRT /NP
Irlgutypl) PHHl:FHRi/aELTA(H3 Co
GO T0 3z0 ‘
PwR1 a (GAMNMASFROF (B4, NP) + Pﬁﬂptiua4,hP)n(PROF(P'3aNPi 13 i
1 (PROFIBIIINPY # DELTALH)) !
PR 8 20840T{PWwR1\PROF{4,4,NP ), PROF{4,1,NP),PROF(S, 1/NP),D2}
g ; V. e GENFNL(PKOF(1,3, NP),PRQF(I 1,8P),08,JNT,K)
£ Uﬁv

REYQOND C/B AFFECTED aRE4
HINC & ENDALTINRINPY = PROF{4,2:NP)
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oDo

oD

oo

410
120

430
440

500

a0l
apo2

999

COMPUTE ALTITURE AND DISTANCE SHIFTS
CALL PROFDA{NP,D2,R4,H)PWR,V,ITAC,K)
H = H « HINC
RETURN

AFTER ¢/B STARTING AFTER TAKE OFF AND CL1i8
HINC & {StP=STRTIaGAMMA
DEL » DELTA(HINC~4PA)
DIVIDE BY DEL TO PREVENT DISCONTINUITIES
IF{DD ,6Y, STP+1000,/DEL) GO TO 500
D2 = STRT + (DDeSTP)eDEL
H 8 HINC + GENFNL1{PROF{1)2,NP};PROF(1,4,NP},D2;JNT,K}
IF¢ CBTYPS J GO To 410
PWR1=PROF(10,NRT,NP)
IF(CRTYPL) PWRi=PWR1/DELTA({H)

GO TO 420 _
PWRL & (GAMMA®PROE{B,4;NP} * PROF{A0,4,NP)e(PROF(A,3,NP)n1, 1)/

1 (PROF(8,3,NP} » DELTA{H))
CONTINUE

V B Y ¢ GENFNL{PROF(L, 3 NP PROFIL; L iNPY, D2, JNT,K)
IF(D2 LT, PROF(6,1,NP)=300,) 60 TO 430

PWR2 = PROF{A,4,NP)

QIGTE = STRT+1000e0

GO TH 440 .4

PHR2 & PROF({5,4,Hp)

OISTE = PROF(A)L, NP}

PWR 3 ROSMUT{PWR1,PWR2)STRT,DISTE,D2)

RETURN )

_ BEYOND /8 TH4T STARTED AFTER TAKE OFF AND CLIMB

D232 STRY « {DD-STP)#DEL

Call PROFDA{NP:D2,RL,HIPWR, Y, ITAC, K}
H & H +« HINC

RETUARN

FORMATS

FQRMAT (44HOINVALID C/B OVERRIDE MODE FOR AJRCRAFT TYPE,13)
FORMAT (20M0C/B OCCURS BEFORE LIFT OFF,, 4H C/B,13, OW PROFILE,!3)
NORMAL PROFILE CALCULATION

CALL PROFDA(NP, DD, RL s HiPWR, Y ITAC, K}

IF¢ (PROF{LILINPILWGE, D)

1 JORING (€2, 0}
2 1OR(VELING) 1Edy 0400 RETURN

COMPUTE THRUST [NCREASE FOR aPPROACH INTO A HEAQWIND
ASSUME CONSTANT AIRSPEED APPROACHES
GAMNAS (PROF{K 2 NR)=PRUF(K+1,2,NP) ) #
1{PROF(K*1, 1) NPI~PROFIK LsNPY) -

TaMATCHUITAL)
CORRECTION ACCOUNTS FOR ALTITUDE AND NUMUER OF ENGINES

APPTHR{31) & APPTHR{i4) CONTAIN WEJGHT AMD # ENGINES RESPECTIVELY
PHRZPWR*APPTHR(LL, [ }#CAMMARYR/ ((VaVH IUDELTAHI®APPTHR(140 1))
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o000
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31

12
14
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15
¢

25

40

c
80

SUBROTINE PROFBAINPID AL HaPHR Vo ITAC, 1)
GIVEN DISTANCE ALOMG FLIGHT TRACK, PROFDA CUMPUTES TRE
AIRCRAFT HEIGHT, THRUST SETTING aND VELACITY,
WP =~ PROFILE IND{CATOR
3 = DJSTANCE ALONG FLIGHT TRACK FROM CLOSEST FOINT TO
, THE FAR END OF THE RUNWAY,
3L = RUNWAY LENGTH
oty ZPROFIL/ PROF{10+4,150), APPTHR{14+12) s MATCH{L16)
oIMENSTON GTpii0?
EGUIV:LEVCE‘GTbtlSoPROFflu 1080
REGFL s aK)
PRAFELALIKY =
PROFE122)K) = ELEVATIONS ABavE RUNWAY
PROF([43,K) = VELOCITIES

e

PROZ (In4 K’ POWER SETT!NGS
IFI{NP (EG, 100) GO TO M1
JOIKT l 3
DO A L'z24,10
!F‘Pﬂorﬁkll NP)JLE ;D) 6C TO 10
JOINTeL
Do 4! L®=1, JCINT
GTYDILYaPROF(Ls1,NP)

gﬂlvr COKTAINS THE NUMBER OF SEGMEMNT DaTa POINTS,
KK e
1FtPRARLL 4 NP),GEYD, ) GO TO 31
L & MateMt 1Tag)
GTO{1Y a AFPTHR{1,L}
CaLL PROSET(NP,ITAC,JOINT)
5 NP 41kl BE SET TO 100 IN PROSET
T =25
TFEGTIL) LTy U} DT = DT=RL
i rfatl} PCSITIVE IMPLIES & TAKEOFF
L
H.GEvaicPRCFci 2,NP},CTD,CT, JOINT, l)
IFCHLT.04} H‘U.
cOHPUTE AIRCRAFT VELOGITY
1F(DT,GE,GTC(1)) GO TO 12
VaPROGF(L, 3, NPV
Go TO 15
IFIOT LT 6TCCJOINTY) GO TO 24
VaV+PR0FL JOINT, 3 HP)
GO TO 15
VaVePaap{ 1, 3, NP )+ (PROF{1+1, 3|NP) Paorig.J,NPJ:-
1 (pT~6Ipt 1) )7 {6TD 141)=6TD0 )
| ‘cgu?uTETT?RE?TGse¥;lug (INGLUDE SPOOLDOWN?
FiDT,0E,GTD(L 0
Tut aiSc WHLRE LISTENER IS RCYOND THE STOPPING POINT,
RLEGTI(1)~DT
PWRaFRIF (L, 4,NP)
IF{GTaL) LTy Us) PHR © PWR/DELTA(CS)
ReTURY
ACLOUNT FOR SP:NoouN (SPOOLuP)
edgTated WL Te 0 Q0 T0 50
!F(: B 1) GO ro 40
w¢ E POBMUT(PROF( =1, 4.NP),PRoFtlaq.NpincTntla.cruft+1!.oT)
RETURY
PWH = PRGF¢1.4 NP)
ReTuRy
A LaNDING
PuR & POSMUTIPROF(I+1,4:NP3, PRnFtr 4-NP’!GTD(I*l’lGTO‘I’lDT?
FOR LaNDINGS CORRECT THRUST FOR PRESS ALTITUDE
PWR & PUR/DELTALH)
RETURN
END
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SUBROUTINE PROFRDCICNT, TOUNP)

COMMON ,PROFIL, FROF(10,4,150), APPTHR({14,12) ,“4TCH{16)
COMMON ZRUNYAYZAPALT 1 APTEMPIXAL 2,150 XD(2,15),RL{15)
COMMON /SCRACH/ JCMTI2D).CH 1T, 4T

RE435 PROFILE DATA
IF PROFILE 15 ON 4 TRACK THaT IS5 IN 4 TRACK-GROUP . OR
[S SUBJECT TO TAKE-OFF ALTITURE RESTRICTIONS; IT MUST FOLLOW THE

CONVENTICN THAT LAMDINGS ARE NUMBERED OVER 100
PROFILE 100 15 RESERVED FOR GROUND RUNUP

DEMENSION IFMTI4)

DaTa IFNTZ6HUAXIBF,6H10:2) 11K 2 &HFLD, 2}/

i

301

Jpa

340
345

380

IFME/ZBHEL0, 20/, LFML/BHFE0O .5,/
DATA PT/6H(FEET)Z 1 DNM/EH{N M )/
D0 387 Mry, ICNT .
READIS,30L) K, 11,01CHMT{1),101,13)
FoRMAT(2]3,12A6,A2)
IFMY{3)alFML
1F(K 8T 85) IFMT{3)2tFM2
c[SD?“
Ir{1l JNEJ D) CITFT
wmre:s.zozi Kegli C1CMTEL), 172,230
FORMAT(AH PROFILEn!4 1X046,4%)5246,42)
DO 346 Jri,4
REAB‘S:I‘D) (PROF(I:JvKl-lai:ln?
FORMAT(LUFB,0)
HRITEC&.IFHT) tPROFC ) sk t3ie 1)
CONTINJE
IFCEONE, 0O} GO TO 360
Do 154 I'lliﬂ
IF{PROSLT 1K) VEGIO ANDY 16T 3) GO TO 360
PROFtlnLJK)=PR0FIIoloK)°6D76.115
CONTINJE
1FlKk 44T, 99) 6O YO 38D
PROSLLES ARE INPUT AT MsL coNplTIONS
A,ocoaaecr PROFILES FOR A4IRPORT ALTITUDE AND TEMPERATURE
i,
T:ZBﬂ.
Cihl TRPREFLAPALT 1 AV APTENMPITIRI

COMAUTES TAKEnOFF ALTITUDE RESTRICTIONS IF aNY
Do 370 11,25
CaLL SZTRES(K)1, IDUMP)
CONTINJE
RETURN
END
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SUBROUTINE PROSETINP) ITACKK?}

SUBSTITUTES FROFILE ‘PARAMETERS INTO APPROACH PROFILES
AS INDICATED BY NEGATIVE NUMRERS STORED IN PROF
PARAMETERS WILL BE PLACED INTO PROFILE 100

CoMMON /PROFIL/ PROF(10. 451500, APPTHR{14,12) +MATCH(16}
PROF{] s iKY 2 APCI+108 J=1)+400(K~4}}
ITYP=uaTCHLITAG)
00 175 181,KK
PROF(1:2,100) = PROF(1,2,)HpP)
_ PROF(1,3:200) = PROF(1.3/NP}
i00 PROF{(1,+4:100) = PROF(I.4sNP}
THRJIST SUySTITUTIONS ARE MADE IN aLL POSITIONS

Le] OO0 0

on

NPE1N{

00 213 fe1.KK
IF(FRO7(1434100) (GEy T4) GO To 205

¢ REPLACE VELOCITY INDICATOR WITH VELGCITY FROM APPTHR
PROFC|,3,400) ¢ nFPTHﬂ(Z:ITYPI

205 K = A35(PROF(I1,4,1800) + 0,
IFk .28y 0) GO To 206

¢ RE®LACE ANY THRUST INQIcATORS WITH THRLISTS FROM APRTHR
c TAISSTS MAY NOT BE GIVEN ExPLICITLY

PROF(],4,120) = APPTHR(K,I1TYP)

6o TO 210

206 PROF(]1.49100) = 0,0
210 CcONTINJE

RETURY

END
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i SUBROUTINE READTNC(NRW)
COMMON /SCRACH/ ICHT(30)

[+
1000 READ(S,5) 1COOE,IDUMP, [CNT,FAC, {1CMTL]Y 1=2.12)
5 FORMATII3, 112 13,F5,002046+4,2)

WRITE(S,8) 1cODE. IDURP, ICNTFARCIcHTI) 121y 12)

Y 6 FORMAT( /,1Xs 13,1013, F7¢3,2x 21A6,A2)/)
i CODE 000 RETURN™TO Nol8EL
CODE 100°1  KEAD RUNWAYS AND TRACKS
CODE 1002  READ THACKS ONLY (MUST FOLLOW RUNWAY DATA}

u CODE 100%3  READ MIX DATA
i CODE 100*4 HEAD TRACK PERCENTAGES {THEN MIX DATA)

; IFCICAIEVEQ) D) RETURN

W 1Fl1Co3E 1 EQV200Y GO TO BoOp

i 2000 leDpEalgCpE~100

i Go TO (L00,200,300,40:,500,800,700,800),[CODE

v cODE 10075 READ 111X DaTA = FIXED PROPORTION FORM4sT
o CODE 104 READ PROFILES
o ¢ODE 102 READ NOISE CURVES
3 CODE 103 READ TRACK ALTITUDE RESTHICTIONS
! CODE 104 READ NOISE CURVE MERGE DaTa  (MUST FOLLOW MIX DATA)
£ CODE 108 RELD TRACK GROUP D4T4 {MUST PRECEED MIX 0zT4)
R CODE 108 READ WIND DATa
y COPE 107 READ NQOISE CURVE=APP THWRUST MATCH'
. CODE 108 READ APPROACH PARAMETERS
&

; [
. ¢ RE4) PROFILE DATA
= 100  C4Li PROFRC( ICNT» IDUMP)
u 60 10 1000
! G
¢ RE4) NOISE DATA
200 CiLL NOISRD{SBAES, [CNT}
G0 TO 1000

c
€ READ T/9% ALTITUDE RESTRICTIONS

c
300 Cakl ALTRAG(SBE66, ICNT, IDUMP)
GO TO 1000

REA43 NOISE CUKVE MERGE DATA

K
¥
1
3
{]

400  Callh MERGREUJCNT.IDUMP)
Go TG 1000

REa2) TRACK GROUP DATA

500 Ccall GRPRD{EBA&6) ICNT)
Go TO Loow

oo

¢
- ¢ RE4Y WIND DATA
. ¢
;! 600  C4LL WINDRU(JGNT?
6o 70 1000 .
¢ .
¢ READ NOISE TYPE = APPTHR MATCH
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700

ono

aop

000D vn

1100

oD

1290

oO0

1300

[¢X31s]

1400

Do

isa0
LELT.
9091

CabL YACHRD(S$8066)
G 10.1000 &

RE4D APPROACH PARAMETERS

CakL 4PPTRDISAE846,1CNTY
Go TO 1000

60 TO ti100)21200,1300,1400,1508) . 1CNT
RELD ‘RUNWAY DATA

Cihl. 34YRD{SBAS&sNRWFAC)IDUMP Y
Go TO 1000

REad TRACK DATA

CALL TRAKRD(SPA&S, 1DUMP)
6o TO 1000

RE4) MIX DATA

Cabl MIXRI{EBAE6/FAL IDUMP)
GO TO tooo

READ TRACK USE PERCENTAGES

Cakl PINTRLCSBBES,FAC, [DUMP)
GO Td 1000 :

REAY MIX DATA » NEW FORMAT

Call vwEWMIX(3BE66,FAC, [HUMP)

Ga TO 1000

NRWaf]

WRITE(A,9001)

FORMATC /22UH ERROR IN INPUT DATA )
RETURY

Eng
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SUBROUTINE RITCON
BIMENSION CCNTRB{14)
LINE = 55
ENDFILE 4
REWING 4
110 READU4,ENDRIL50) PX)PY,EPNLS) (CONTRBIL ), 101,18)
YECLINE WLTy B0Y GO TO 105
LiINE a @
WRITE(S,4008) (1.1m1416) .
1008 FORMAT(LHL 55X, LOHCOMPONENTS /70 6X4 SHX, 122, 1HY, 86X,
1 7HEPNLSUM;14.2516)

105  CONTINJE .
WRITE(6,1007) PXsPYSEPNLS, (CONTRE(1)s [nlst6)

1007 FORMATI2UAXIELR46))F742,156F6,1)
‘ 6o TO 110
150 REWINS 4

RETURY

END
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SUBRD,ITINE RWYRD (s, NRY,FAC, 1DUMP}

COMPON JRUNWAY AP ALT  APTEMR XA (2,45 X0 (2:15),RL{15)

cnhrou JTRACKZ [TR{BB), 1TSEGLGA ), MaSKI21 ), PARAMIS,15,88),
TTDE8BB,14),pMINLEE)

eoMrov /PROFILY PROF{20+4:150). APPTHRI14,22 s MaTCHI16)

COMpCy #SCRACH/ BUFCIUIVI(3) V2RI UNITI3) W XRL(DI, ALT TEMP) MAW

BaTa ¥LOWG/CI?77777777277/

© REA4J5 RURWAY DATA

ALT.TEMP CONTAIN ORIGINAL AIRPORT ALTITUDE 4 TEMPERATURE
ALT & APALT
TEMP= 4R TEMP
REARtS,5) APALT)APTEMP
FORMATIRFLIO0.0)
WRITZ{&,6) APALTIAPTEMP
_FnRFATt//naerl?HAIRPORT ALTITUDE-.F7.0.13H FT ABDyE MSL, 10X,
1 T3PAv3IENT TEMP=,F4,0,5HDEG G, /2/)
COMVERT STORED TEHP TO 4BSOLUTE SCALE
APTEM22 AFTENMP + 273,

CORRELT TAKEOFF PROFILES FOR NEW AIRPORT ALTITUDE

+ Do B j={,99

CaLlL TPROFCAPALT+ALT 1 APTENPTEMP, 1)
DN & Jyzi,25

Call SETRES(1.dsI1DUMP)

IFCIRIYR (EB. 1) RETURN &

- CONTINUE

1o

25

30

REAG(S,10) VRW,(BUFITY, 121,13)
FORMATU1X, 12,12406.45)

IF{MRy ,EG, 0} RETURN
NitWarizw

WRITE(S,40) NRK{ BUFL1))131,13)
DO 39 1= NRY

READ{5.20) 1RWY LRUF{JY 1 J=1.10)
FDR?AT(lX!1?10‘1xJFalU’l3A6DA5)
WRITEIS,ELY IRWY{BUF(J)»d21,10}
FORMATOTH RUK wnv,lz.erxi.z sx,zAsfaﬂa
Do 25 24,2

xntxujawviquFtK)

$0UKs 1]WY ISRUF{K+3)
VII{KIzaUFLKS

ValRIz3UF(K+3)
CoNTINJE
Cal.L v3IB(VYL, V23V1I
RL([RMY)‘VHAG(VI)
CaMHTIvJIE
AUTOMATICALLY PROCECES TO READ TRAGK DATA

ENTRY TRAKRD{®, {DUMP}

READLS, 10} MR¥, (RUFE 1Y, 1=4,13)

IF{MRY LER, 0) RETURN

NTH=MAW _
WRITELS, L) NTR! BUFIDIsjstsid)

DO 246 [31,NTR

READ(S,40) NTREY'NTA NG {BUFEJY JeLe14)
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40 FoRMAT(312,44F5,0) .
WRITE(S, 41) NTRWY INTINS{RUF(JIsgRLs14)
41 FORPATLAAH TRACK DATA#134212,14F7.2)
IF(NS,LE4B) GO TO 45
READ(G,43) puUV 1(BUFEJY»JaLBa28)
43 FORPAT{AG,14F5,0) _
“ WRITE(6,44) DUM HIBUR LYY, J515,28)
i 44 FRARAT(12X,46014F7,2)
oS 45 IF(NS, 2G,1) GO TO 48
b KxdaNgal
. BUF (K 20,
g BUFik=1) @ XLONG
¢ FOI2E LAST SEGMENT TO BE 4 LONG STRRIGHT ONg
i IFCAUC¢3),ER.U:) GO TO S0O
i 48 ITR{NTYaNTRYY
: ITSEGINT) aNG
ro. KeNS+y5=2
[ KLERUS{1)#40768,115 + RLINTRWY?
P 1p{NS, 28,1} XL3XLONG
£ DMINTUT I RXL
@ BUF(Liay,
& po 50 J=i.2 _
w UNITOUI2XD(J NTRUY J=XA{ JINTRWY)
; X3l{J1axs (JINTRWY S
RS 50 CONTIVIE
i Call. VUNTIUNIT,UNLT) .
o Cakl YLINE(NT 1+ 8L UNITs XR1})
o trins,20,1) GO TO 200
. N L2l .
: Do 171 Jr24Ky2
Lal+l .
1FLRURLJ+1 0 NE O+ ) GO TO 60
XLEBpJr( Jiebu76,118 -
IFEXL LT DMINCNT )Y pHININTYRXL
CALL XL INEINT L XL UNITIXR1D
Go TN 100
LD AaBUF{J+1 )a8074,115
THETARIUF (LY
XLERGTIDI THETA Y@ ARSI A)
- TREXL Lo DINIRT 7 DILNCNT ) XL
P ITSEGINTISURCHASKILY ) ITSEGINT?)
. Calal, HELGINT Ly XL UNIT XRL,4)
RMEAL (4 ) 00,5
TRLBITINGNT) 6T RMY DMINCHT IZRM
¢ pISALLOY TURNS QVER 270 DEGREES
{FUTHETA JGT, 270,) GO TO Sap
i Ie¢L ,206, 2) GO TO 10u
% S1 = SGNARCBUF(J+3))
. CTHET e THETa+pUF {Je2)
IFLSIasUFCI L2 GTa0r +aNDy CTHRT4.GT 270,13 GO TO 500

o _ 1FCTHETALGT 1RO, WAND, (BUFLJ=11,NE 0. JOR, BUF(J+3)/NEB, 1)
! ! 1 GO T 500 <
- DISAULOK TURNS GT 180 DEGRERS MOT AOUNDED BY STRAIGHT SEGMENTS

; : IFCLLY.4) GO TO_100

i IFLSTegUIFCJ=1) 6Tl JAND S10pUF(J-3),6T.0,) O TO 500
L c nlsablOw 3 CONSECUTIVE TURNS I1H THE SAME DIRECT[ON

. I : 100 CONTINJE

L TTOENT, L PEPARAME AL 3HNT)

) NSENS»]

DO 118 KNK=22,:N§
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IF{ANILITEEG(NT ) : MASKIKNK Y} .NE, D, GO TO 102
TTOENT KUK IATTLANT  KNK~L ) +PARAMI SakNKINT)
68 TO 105
102 TTOINT KN ) 3TTLINT s KNKnL ) 4 4RS(PARAAII s KNKNT ) 0
1 PARAMU4,KNKNT )
105 CONTIVJE
200 CONTINJE
IFCI0UMP LEG, 0) RETURN
DO 303 1,80
IFCITS0Y JEGy O) GO 1O 300 .
WRITELS,304) 1, CEPARANIK, U, 1) J3148)
1 CCPARAMEM, ot ), ds9,15),Ke1,8),(TTDL
2 DMINELy, ITSEGEL)
301 FARPAT(EHUTRACK: 134/,
1 (X, BHPARAM)IXBELY 67} 71505X, SHPANAM I 3Xo 7TEL4 6/ )) 7 ,5%s
2 180 £ gMULATIVE LENGTH,5%s7E34,6,7,14X,7E14.67/15%,
3 6A DMINZ,E12,6,5%,8HITSEGR, 032}
300 CONTIVJUE
RETURY
500 WRITE!tA.688) .
688  FORMAT(LX)24HILLEGAL TRiCK DEFINITION )
RETURY 1
END

1K5L05)
Taddedatitdds
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SUBROUTINE EETRES(NPINR, TOUMP)Y
COMMON ZRZSALT/ WAR(BA),ENDRIZG.B5))STRI25)85), IGATE25) ) GCANC25)
1CBNEOlL8 ), EHDALT (25,85, ORGSTR25), ORGENG (25}

1
CoMMON ZRUNWAY/Z APALT) ARTEMP,Xa(2215).%xD(2,25),RLLLS)

[ |

i001

10

20

50

60

100
144
210

201

co¥~0v ZPROUFIL/ PROFULN,4,150), APPTHRIL4, 32 M4 TCHI16)
DaTa 1173/
cUT3aCK RESTRICTIONS May ONLY APPLY TO PROFILES NUMBERED 183
1FINP 6T, 85) HETURN
gHzoK TO INSURE YHAT PROFILF €X1STS
IFLFANA (L, 4,NP) GE,PROF (2,1 NP} ) RETURN
STHT = ORGSTR{NR}
END 2 JRGEND{NR)
1F(ENYy +LEs U+ RETURN
NRT = {¢BTINRI
1r(KRT +EQy 5) GO TO 8
GepNiNRY & PROF{Y)NRTANP)

CONTIVJE
GCRNINR) CONTAINS THE GRADIENT MAIMTAINED DURING CUT-BACK

gHEcKk TO BE SURE PROFILE IS IN STAMDARD FORM
Do 7 1=4,10
IFPROFE 1o deNP) 46Ty Uy) GO TO 7
JNTZ jorl .
GO T0 8
CONTINJE
“—"JNT _-EG. 7) 60 TO ¥
1nUMPe i
WRITEL6,4001) NP/ {(PROFCI,1,NP),12L,10)
FORMAT(BR PROFILEs 133X, 11HGRN DISTS=,10F10.:2)
RETudy
1F{5T2T 4LE, 100.) GO T0 10
1E(STRT +LTs 70003 STRT ® 700,
STaLT ¢ STRT . :
STR(3Q|NPI 3 GENFMA{PROE(L,1/NP)PROFUL.2,NP 1 STRTINT, 1T
Go TV 20
STR{N2,NP} & STRT#4076,115
STALT = GEMFNI(PROF( 2, 2/ NP PRAF(L 4 NP STRINARVNPYIJNT I T
IF{ST4LT ,GE, 70n,) GO TO 20
STALT = 700,
STRI{NR,NP) = GENFNL!FPDF(l.l;NP).PROF(i-Z;NP):STALTaJNT;II)
1rfENy LLE: 200,) GO TO BD
ENDALT(NRsNF) = END
EMDRENZ,NP) 2 STRENRyNP) + (ENP=-STALTI/GCBNCNR)

GO 70 &0
ENDREURNP) & ENDOEGTS,145
ENDALTINELMPY = STALT + (ENDRINALNPY-STRIMR, NP3 IRGCaNINRY

CONTINUE

IF{1C3T¢(NR) LT, 4) GO TO 100

PWR 2 (GCAN(NR)APROF (B 4)NP) + PROF(10,4/NP)={PROF{Bs3/NPI=143)/
i PRAFLU)IINP)

DELT = PWA/PROF{L12,3.NP) _

2 {5 THE ALTITUDE AT WHICH FN/a EXCEEDS ¢cL!MB POYER
2 % D, 144031E+& # ({,~DELT##0,192145)
COMVERT 2 TO A HT, AROVE RUNWAY LEVEL

Zalmhnall .

IF(ENSALTINR)NFY vLEs 23 GO T0 100

IF{STALT (GTy 2) GO TO 110

ENDALT{NR,NP) = 2 :

ENDRIVR,NP) & STRINR HP)Y + (Z2-8TaLTIZGCBNINR)

IF{ENYR(NR NPY ,GE, STR{NR,NP)y GO TO 200

ENDR{VR,MP) & STRINRsHP)

ENDALTINRINE) = STaLT

TFLIDUMP 4ENe ) RETURN

WRITE(6,201) NR NP, STR{NRyNPIIENDRINRI NP, STALTENDALTINR NP}
FARMAT(12H RESTRIGCTION, 13, 0H PROFILE, 13:3%, BHSTARYS 8,E14,6,3%,
1 AHENNS @ E14,6,3X,12HSTRT HEIGHT?,E14,6,3X,12H END HELIGHTS,
2 Elaty :

RETURY

END
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FUNETION SGNI(T)
SoN1=1,

IFE1LT 00 SGNIam1,
RETURN

END

FUNCTiON SGNRIR)
SeNR=1,

[F(RDL.TpUl, SGNREwY,
RETURY

END

SUBROUTINE SIFT(TABN) IRRAY,NFaNSF TN SN TOL?
Tie TQTAL NOISE
M2 NOISE FKOM SIGNIFICANT FLIGHTS oNLY
NFz TOTaL & OF FLIGHTS )
NSF2 # OF SIGNIFICANT FLIGHYS
T4y CONTAINS NOISE DATA )
1H34Y RETURNS FLIGHT NUMBERS OF SIGNIFICANT FLIGHTS
DIMENGTIOW TABN{L) ) IRRAY(L)
cOvPUTE MEAN OF DB LEVELS
FH=5$“$'
SuM«THsNIL)
DO 1 J32sNF
i SUMeS IM+TABNTJ)
OpAYESJM/FN
c cUwaUTE STaNDARD DEVIATION 0F 0 LEVELS
SUMa(93AV=TABN{1} )@ {DRAV~TABNI1))
On 1l JaZ,HF
10 SUMzS e {NbAVTAHNC ) Ya (DR AVSTABNT ) )
S1GMERIRTISUN/FNY
. CUWEUTE ENERGY AVE OF TadN
EaVaTu~10,44L0GLO(FN)
c. L oUMPUTE LEVEL OF SIGHIF1CANCE (ENPIRICALY
i5 XLIR2EAy=2, 053] GM*,025745/TOL
NgFel
SyM=a0,
0o 20 f3dsNF
[riTaaN( LY, LT XLIN) GO TO 20
NSFaNgGrel
IRRAYINSF)&!
SUMISUM+L0 pa(TARN{T)/10,)
20 GONTINJE
SN3L0,0aL0GIGISUM)
JF{ThNSN, LEsTOLY RETURN
S1Gr22, a5 GM
WRITE(s, 400!
107 FORM&T{AH+, 90X, 3HSFT}
GO TO 15
EnD

o oDOOOD

[ 4]
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SUBROUTINE SORT2(1IT,2,1K)
DIMENSION I1TElY,2t8)
IFCIR.LT3) RETURN
JK¥IKey

DO 10 =i, JK

K& p+{

DO 10 JeKK, 1K
IFUITED W GESITL)) GO TO 10
IXTLTLL)

RATRLIVIEH

AL

Xx*Zi1)

eyl )

ZeJyeny

CONT INJE

RETURY

END

SUBROUTINE STRAITC(#,RU,PID, X%, IE)

DIMENSION Fi5)sRO(3))5(3)/R(3).
GOMAUTEZS DISTANGE FROM 4 POINT (RO) TO & ALONG 4 STRAIGHT TRACK SEG,
1E40 IF MAXSEG IS KHOMWN
P{1),P(2) ARE COORDINATES OF THE SEGMENT START
P(3) 15 THE SEGMENT LENGTH
PU4I,P(5) 15 4 UNIT VECTOR 4LOMG THE SEGMENT

Cakl VSUBLS,PsRC)

XsrVOATIS,Pl4))

Ir{1E.VE,0) GO TO 20

1P{xeL24s0s 210Ry XiGE«P({3)) RETURN 1

IFLT,0,) X320,

GARL vSeLURiXePCA))

Call yaDRIRISRY

Da¥EAGIR)

RETURN

END
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SUBROUTINE TPROF(AZ,A1,T2,T1NP)
COMMON PROFIL, PROF(L1,4,150) ,APPTHR(14,12),MATCH(16)
Cotrow /SLRACH/ DELTITHETALRUL.HD2,DIF, WT/EN/GAMMA,DH,/DS

TPRoF CORRECTS TAKE~OFF PROFILES FOR EFFECTS
CF PRESS ALTITUDE aND #nBIENT TEMPERATURE
T JR1GINAL TEMP
T2 NeWw AMBIENT TEMPERATURE
A1 = ORIGINAL PRESSURE ALTITUDE
: L2 = NEW AIRPORT PRESS ALT .
" PRAFILES MUST DBE IN STANDARD FORM To CORRECT
ANYTHING EXCEPT TAKE~OFF ROLL DISTANCE

non

IF(NP ,GTs 59) RETURN .
IFIPRAZLLI2aNPY LTy 0,) RETURN

pELTA FUNCTION ALREADY actOUNTS FOR PRESENT AIRPORT ALTITUDE
DELT=9ELTA(D, ) /DELTALAL-AR)
THETART2/T1

CO2SECT TAKE~OFF RALL DISTANCE
AplzP=0F{2) 1 NPI=PROFI1, 1/ KP)
Rp2z3ntwTHET 4/ (DELT#DELT)
DIFeRn2-RDL
Do 17 1=2,80
JNT2lel
IFLPRAFILaLaNPY JEQ@. U, ) GO TO 11
PROF(I41sNFIsPROFCT 1 NPY*DIF

RETJRN IF PROFILE ISN'T IN 5TANDARD FORM
tFOUhT +MEs 73 RETURN

CORIECT ACCELERATION SEGMEMT gY SAME FAGTOR
Apls 9ROF{6: Lo MNPI~PROF{S5:+1.NP)
An2s A)L4THETA/Z(DELTADELT)
O1Fs ajze301
PROF{g)LsNF) = FROFLG) L NPY)&DIF
PROFI7,1p8P)= FROF(7s1iNPI+DIF

CURIECT CLIMB GRADIENTS BY FORMULAY
GAMMA' = GAMMA & (THRUST/WT)®{pELTA~L)

EnEPAGT{R JINP)
WTSPRNF{E)41NP)
ENSEN/NT

1GVORE CCRRECTION TO LIFTOFF-GEARUP SEGMENT(UNREL[ABLE GRADIENT}
o zs f:4o7
IF(} .28, 6) GO TO 25
DHEPANF (T, 24 0P ) =PROF( -1, 2,NP}
IF(GH RS, U.) GO TO 26
DSIPRAFLL LINPI=PROFCT~1)1,NP)

GAMMARIH/CSH+ENSPROF( I =1, 4, NP &(DELT1, 1oDELTACAL~AZ)

IFiGAUYA 6T, 0,2 GO TO 19 ‘
WRITE(6,10C1) KNPy (PROF(K/1.NPI,K=1,10),{PROFIK,)2:MF}aK31,10)

FORMAT(28H REGATIVE GRADIENT PROFILE 13/, 1UF10.1,/)10F10:1+ /)
Go 710 25

DIFELM/GANMA » DS

00 2n u=hs7

PROFL), 42 4PYsPROF LU, LaNPIOIF

CONTINUE

CONTIVJE

COTRECT TAKE=OFF AMD CLIMB GRARIENTS
0o 30 1:2,3 .

PROFUG, 1iNFISPROF(9, [ /NPI+ENSPROF(L1D I, NP )R IDELT=1 Y eDELTAL AL AR)
CONT IVJE

RETUHN
END 6-72



SUBROUTINE VADDIC,4,B)
i COMMON ZCONST/ PLiNG
: DiHERSION AfL)B01),00L)
H DO 10 I=i,Ne
: 10 colysaiplegtly)
RETURN
END

FUNCTION VLOT(A,B)
COMMOY ZEANST/ PlaNe
DEMENSION ACL2,B11)
vooT=g,
00 10 131,NC

10 voOr=yaoT+a{l}enll)
ReTURY
END

i

= ELEn

.3t dowan,

FUNCTION VYMAGLA)
, COMMON ZCONST/ PLiNg
i DIMENRTON 4(1)
5 VHAG sSQRTIVDOT(ArA)}
i RETURY
END

|
1 SUBROUTINE YECLIG,F,4)
COMMON /CONSTZ PlaNC
£ DIMENSION (4 ,401)
£ DO 11 121,NG
" 10 Ctlysrapll)

RETURN

EnD

SUBROUTINE VYSUELC,4:8)
CaMMOy ZCONST/ PlLiNe
DIMENSTAON A¢1):B12),CE1}
DO 10 12liNE
ctlhyegtpi=ntld

10 CoNTIVUE
RETURY
END

SUBROUTINE VTRNICG,A)
. CoMeay /CANET/ PliNE
i RIMENSION CL1),A02)
3 00 18 lad,NG

10 celamatnd

. RETURN

B ENnD
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io

20
20

i9

15
16

a0

SUBROYTINE VUNTIC,A)
corirOy JCONST/ PlLiNg
DIMENSION Cl1d,all}
YMSYM, 5L )
IFtvit,z0,04) GO TO 20
DO 15 J=laNC ’
cllysaltizvM

CONTINJE

RETURY

Da 3t [alsNC
celamal gl

RETURY

END

SUBHOUTINE WINCRD{ICNT)

coMpiy ZWEND/S VELL253,pIR(25)

COMMOY /SCRAGH/ TGI25),TVI25), TDIRI25) NG JiK
REad WIND SFEED aANR DIRECTION FOR EaCH TRACK GROUP
Skeip aARAAY 1S ZERDED IN NOISEL

READIR D) (1G(K)aTVIK) s TDIR(KYsk=1s ICNT

FORMLTISII342F6,5))

DO 29 £a)s [CNT

NGE16i <) '

VELtNgYaTV{K)

pIRINZ)IeTDIRIK)

WRITELA, 160 NG,VELING),0IR{NG)

FORMATIZ24R T3 GROUPYWIND VEL,ODIRE ,2X:1412F841)
Wiyl DIRECTIoN 1S INPUT Iy NEGREES (0-360) FROM POS Y~AX1S
wWlu) 15 waFROrlea THAT DIRECTION

DIR(NAI3CGTADILCIRING )~90,)

cONTINJE

RETURY

END

SUBRUUTINE XLINE CKXX G NSX2a XX UNITXRL)
coMPoy ZTRAGK/ ITR{A8),ITSESGLB4)  MASKI21) ,PARAMIS,15:88 )
1 TTD{8G,14)0MIN(ES)
DIMENSTON UNIT(3 2, XR1(3)V(3)

Cakl VTRNIVIUNIT)

veaysg,

CabL VINTIViY)

PARAMEL NTR RN =WRL0L)

ParA{ 2, NIX KXX)ZXR1(2)
PAHANT I NSX KX ZXLY

PAKARLd NSXIKXRISY(L}
PAHATHL S NSX 1 KXX) 2VL2)

Cabl vSCliVIXLX,) V)

Call vaDDUXRLIXR14Y)

¢ RETURY

END

SUBROUTINE ZERQ{AN)
DIMENSION ALND

po i =i

A1) 2 0,

RETURY

END
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