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1.O INTRODUCTION

!. Thisvolumepresentsa descriptionof a Noise ExposureForecast(NEF)

ComputerModel developedfor the Departmentof Transportation. Briefdescriptions
],

'_ are given of the computationsperformedby the programand the routinesthat perform

_ them, a description is given of the Test Caseusedto verlfy the programcorrectness,
and a User'sGulde is included.

The computerprogramdescribedin the following sectionswasusedto gen'-
3

orate the Noise ExposureForecastInformationutilized forthe "Airport Noise Reduction

_ Forecast"Project forthe Departmentof Transportation,ContractNumberDOT-aS-

20088. The programoperatesan a Univac 1108computerwith an EXEC2 operating

system. The programis maehtnedependentand the ebdlng correspondsto University

_ ComputingCorporation'sversionof FortranV. Severalnonstandardsubroutinesare

'_ used(seeSection 2.3) andat leastone of thesels uniqueto the faclllty at whh;hthe

programwasoperated (seeFigure2.3.1-1).

!:: Section2 includesa general descriptionof the programfunctionand

:! required Inputswith functionalflow charts, followedby a detailed descrlptlonof

':i terms usedand significant calculationsperformed. Next is a setof brief subroutine
:I descriptionswlth subroutinelinkage dia_rams. Also includedis o detailedexplano-

_ tlon of the alrcraff performanceand noisedata stored in the Black DataSubprogram.
;i I

Section 3 containsa definition of the imog'naryairport usedfor program
,

' veri ficatton. Included is a descriptionof the calculationscheckedbyeach partof
i

the test case..

,_ Section 4 is the NEFProgramUser'sGuide. Thissectioncontainsall the

details that wouldbe requiredby a programmeror engineerdaslrlngto set up an

:_ executionof the program,suchas input card formats, input restrictions, computer

hardwarerequirements,eta.
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Section5 con_'alnsa samplerunof'the programwith bath input and

output shown.

• Section6 containsthe sourcelisting of"the program.
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2.0 PROGRAM DESCRIPTION

2.1 General Description

;i Program NOISE 1 is the executive routlne of the DoT/Wyle Noise Exposure

_; Forecast Computer Program. Given a suitable definition of the airport system, it will

generate Noise Exposure Forecast (NEF) contours, defined by a sequence of points

around the airport. The program will also, if desired, provlde a graphic display of

the generated contours and wlll 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 either explicitly or in a rectangular

grld pattern. Since this is intended for diagnostic purposes, the only available output

is printed. Figures 2.1.1 and 2.1.2 are functional flow diagrams for these programs.

The "airport system definition" must include the following data_ in terms of

,ii:i a Cartesian coordinate system with the origin chosen (arbitrarily) somewhere near the

:! center of the airport:

! i

:,_ • The endpo/nts of each runway used
J

;i:, • The airport altitude above sea level and mean temperature

• The ground tracks followed by all aircraft, both arriving and departing

:t • Altltude, thrust level, and velocity versus dlstance profile data for
;)

: each approach track
!

: • Takeoff altitude restrictions and power cutbacks, if any

_ • The number of dally flights, divided into nlght and day operations,

for every signlfieant combinatlon of aircraft type and ground track.

(Note that the same aircraft with a different weight will be considered

a distinct aircraft type.)

in addltion_ the following aircraft dependent data are required:-

• Noise versus distance for several thrust levels

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

takeoffs

2-1
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Given oil the abovedata, the noiselevel at o point causedby a slngle

flight can be determined. Pirsi',the groundtrack isexaminedto determinethe poinl"

of closestapproach. This defines the distanceof the aircraft from touchdownor

Iiftoff which thendeterminesits altitude, thrust, andspeed. Usingthe altltude, the

s/ant range isdetermined, andthen the noise /eve[ in EPNdBcan be foundby inter-

polating in atabie. Thenoise level is then correctedfor groundattenuation, shield-

rng, and velocity effectsto determinethe noiselevel due to this flight.

Todeterminethe total NEFat the point, the aboveprocedureis repeated

for every flight andsummed. Byconsideringthe noiseexposiJrelevel at any point

in the plane of the airport to be a scalar function of that point's positionvector, it

is possibleto apply methodsof vectoranalysisto flnd points on the desiredcontour.

2.2 Detailed Method

2.2. ] Definitions

• Air|rude Restriction- At someairports!t is necessaryto set maximum

altitudes for takeoffs along certain tracks. Thesecasescan be included

in the programby specifying the maximumattitude anddistanceto the

endof tho restrictionfor each track involved. Thisis a specialcase

of a powercutback.

• ElevationAngle - Theelevation angle is the angle betweenthe ground

plane and the line-of-sight fromtheobserverto the nearestpoint of the

flight, asdefined by the slant range(the angle _ in Figure2.2.1-1).

• Mix Data - The mix data specify thenumberof operationsfor all slg-

nificant combinationsof groundtrack, profile, andnolse curve. To

define a flight, the following informationmustbe provided:

- Track number.

- Profile number(this wilt distinguishbehveentakeoffs and landings).

- Noise curve number.

- Numberof day operations.

- Numberof night operations.
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• Origin of CoordinateSystem- Theorigin is chosenarb_trarily near

the center of theairport, sultable Forconvenient runwaydefinitions.

PowerCutback- Occasionally, usuallyFornplse abatementreasons,

it is desirable tomodify the standardtakeoff proceduresby a power

cutback. Thereare flve typesof cutbackallowed by the program:

1. Altitude restriction.

2; Takeoff power.

3. Max climb power.

4. FAR36.

5. Maintain specified climb gradient.

m Profile - A profile is a sotof data that defines the aircraft altitude

(actually the heightabove the alr'port), velocity, and thrustasa

function of the distancealong the track frombrake releaseor threshold.

Note that profilesare track dependenton approachanda_rcrafl'depend-

ent on takeoff. See Figures2.2.1-2 and 2.2.1,-3. Note also

that there is a standardFormfor takeoff profilesthat mustbe usedif

any type of powercutback i_ to be app/ied.

• Runways- A runwayis defined by the coordinatesof its endpoints.

Furthermore,the endpointsare orderedso that an aircraft taking off

fromthat runwaywill go Fromthe first endpointto the secondendpoint.

Thust if a runwayis Usedin bothdffecfions, it mustbe defined astwo

distinct runways. The coordinatesof the runwaysare given in feet.

• SlantRange- For computational reasons,it is mucheasier to usean

appraximaHonto the closestdistanceto a glven flight, rather than find

the actual closestdistance. Thisapproximationis called the slant range

or slant distance. See Figure 2.2.1-|.
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Fllghl Palh

.... ground

0 _ Observer

Figure2.2.1-1. Slant RangeDefinHlon

f
J 3

i - Runway

Point # I 2 3 4 5 _ 7

DIItanao(n.mt. -l. -0.1.57 3,12 7,83 20.75 22.3 30.3ffof. throlhord

Altitu<lo (_') O. O. ]OOO, 2500. 2.500. 2500. 65(]0.

Vola©ltylndl_ato_ (1(tin)_ 32. I-2. -2. -2, 760. r60. 200.

ThrustIndlc_an* - 10. -3, -6. -5. -7. -8.

, ,, , ,,

Negative numbersarelndlcal'ars(SeeTable 2,4.3-1),

Figure2,2.1-2. Exampleof an ApproachProfile
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1 2 Runway

i', Paint 1 2 3 4 5 6 7
r_

!,i Distance (ft) 0 10,000 15,000 26,500 43t000 63,000 103,000

_i Altitude (if) 0 0 500 1,500 3,000 4,000 6,000
t

ii Velocity (ktas) 80 160 160 160 160 250 250
,]

.I

_; Thrust (Ibs) 40tO00 40,000 40,000 35,000 35,000 35,000

q

Figure2.2. I-3. Exampleof a Takeoff ProFile (StandardForm)

:J
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]1"can beseenthat the true closestdistance is OBs hut the slant

ranger _"_t is muchsimplerto compute. It canbe shownthat the

error incurredby usingslant distanceis small. I

• StandardTakeoffProfile - The standardprofile describesa takeoff as

+ performedundernormalATA procedures. It musthave sevensegmentst

: each of"which hasa particular meaningas shownin Figure2.2.1-4.

There mustalso be additlona[ data storedin the end of the profile

(a/soshownin Figure2.2.1-4).

• Tracks - (GroundTracks) - The groundtrack ts the projectionof the

aircraft f,ltght path ontothe plane of: the runwaysand is defined for

the programbya sequenceof straightand circular sogments_with

each segmentspecifiedby a lengthandradius. If, the radius _szero_

the segmentis straight and the length is given in nautical miles. If

the radius_snon-zeror it gives the radius in nautical miles and the

length is the angleof the turn in degrees. A negativeradius implies

a left turn anda posttlve radiusa Hght turn when tracking from the

runwayoutward. The track def,lniHonis completedby specifying the

associatedrunway. Figure2.2.1-5 is a track deftnttlon example.

• Track Group- Frequentlyt severaldlff,erenttrackswill coincide in

regionsnear the airport. In order to simplify calculatlonst these

commonregionsare defined by meansof the track group. A group

isspecified by the numbersof all tracksbelongingto the groupt and

by the d_stancef,romthe start of' the runway that the tracks remain

common.

1SeeRef,erencestPageR-1.
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I, 213 4 0 7[X 9 ,0
Segment I 2 3 4 5 6 7

Maximum Acaeler- Climb

Data Ground Lift Takeoff Climb ate and CJimb Climb General Gradients Thrusts
Meaning Roll Off to 3000' Clean Up Gut Out lfarrnatI0nfor far

Altitude Flaps Culback Cutback

Brake GearUp Climb to Acceler- Start
Release Lift Off to ' Level

to 15001 3000' ate to Cllmb 0
Diltance to Gear Up Altitude 250k_'as Out FlightLift Off Altitude

Gradual
Oto GearUp 1500' Climb Climb Takeoffto to Takeoff Power

Altitude 0 Gear Up 1500' 3000' from Out•.o 3000'

;¢32to V2 + 10 , 250 250 Number Climb
Vel0cityl(ktas) V2 + 10 V2+10 V2+10 V2+10 to250 of Climb Power

Engines

_ne_gir]
Grass FAR36 _ut - Love

Thrust Takeoff Takeoff Takeoff Climb Climb Climb Weight $1mutatton:ll0ht

*See Figure 2.2.1-3

**These parts of each standard form profile contain power cutback performance parameters

Figure 2.2.1-4. Meaning of Data in Standard Takeoff Profile



_;:_, i_

.Runwc_y I Seoment1 I

i 2.o°,,, ,, ,,=l

;b"_

I SO,Onto [' "1

F_gure2.2.1-5. Example oF a Track Deflnifron
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2.2.2 Calculations

Delta Correction - The 6 correction is a correction to aircraft per-

Formanceto account for pressure-altitude variations. The use of

this ' " " these assumptions:correction Is based on

1) Noise is a function of c_rrected net thrust.

., 2) Thrust level specifications are descriptions of throttle settings and

do not change with pilot or altitude changesl thereforet the per-
i:

i_ farmance of the aircraft must change.

! 3) If the aircraft is required to maintain a fixed climb gradlenb the

uncorrected net thrust must be eonstant_ so the corrected net,thrust

:_: must change.

;' Thls correction is used for the following purposes in the program:

1) Aircraft performance changes caused by airport altitude are slmu-

".i lated by changing the climb gradients defined in the profiles.

+:! (See the following section on temperature correction.)
T¢
_J

!ii 2) Approach thrusts as input are uncorrected and must be divided by 8
a to correct for airport altitude.

, 3) 81s used to compute the corrected net thrust for a fixed gradient

cutback.

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

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

ment.

The value of 8 is computed by:

= [1-  6.9406.10"6>HI5"2°44

where H is the aircraft altitude t in feet above mean sea level.
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• -TemperatureCorrection - A temperaturecorrection can be appl!ed to

standardtakeoff profiles to corred"takeoff rolJdistance and cflmbgr.',dients.

The correctedgroundroll distance|s given by:

i D'=D. e' 6r "2

where D _sthe orTg_nalroll distance

e =Tlj,_- , T2 |s new temperatureand

T1 is old temperature.

6r =._1 , 61 Tsold pressure-altTtudecorrectionand

62 _snew pressure-altffude correction.

The corrected cllmb gradient, y, is g_venby:

, T
_'= Y +"_" (6r " ]) " _2

where

'y' is the old grad;ant

T h the total thrust

W _sthe o|rcraff we|ght

6rl 62 are asdefined above.

Derivationsof thesecorrectionsmaybe foundin Reference5.
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• Distanceto track - In orderto find the minimumdistanceto the

track, the minimumdistanceto each segmentof the track'is computed

andthe smallestof thesedlstanceschosenas the minimumdistanceto

the track. To find the minimumdistanceto eachsegment, two distinct

typesof"calcufaHonare required;one f'orstraight segmentsand one for

circular segments.The parametersrequired for thesecalculaHonsare

described in Table 2.2.2-1.

Table 2.2.2-1

ParametersAvailable forDistance to Track Calculation

Straight Segment Circular Segment

PT-x, y coordinatesof'the P1-x, y coordinatesof.the center
beginning of the of the turn

segment r - radiusof curvature
_,- segmentlength

c_- turn angle
"_-x, y componentsof'the

unit vector in the T-angle betweenthe line joining
d_recfionof the the center with the start oFthe
segment turn andthe positive x-dlrection

Referringto Figures2.2.2-1 and2.2.2-2 t it can be shownthat the center

segmentscannotbe the closestsegmentsonthe track to the point unlessthe point falls

in the unshadedarea. Moreovert tf the pointdoesoccur in thls area, neither of the

two adjacent segmentscan be closerunless1)one of them is a curvedsegmentof over

180degreesturn angle or 2) the segmentitself is a curveof over 180degrees. These

propertiesspeedthe computationof"distanceto an individual segmentand reduce the

numberof segmentsthat have to be consTdered.

Distance to a Straight Segment

Define

x = P1P" _ (vector dot product')

where P1_ is the vector fromP1 to P.

2-13
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i /
.... £ >

I j/

#s'#"

• f/ I-I

P

Figure 2.2.2-1, Distance to a Stralghf Segment

I

. ,,<7......./,,'/_
' \ j!

_....Y" ",, _'-,d "¢..P

.. "_

\
- X

Figure 2.2,2-2, Distance to a Curved Segmenf
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Polnt Plies within the unshaded region if" and only if

0<x<),

: If P "falls wffhln the allowable region, the perpendicular distance to the sag-

. • ment d, is calculated by

d=

Distance to a Circular S.o_ment

Compute _, the angle between P1P and the positive x-dlrection, such that _j

is in the range -'_ to "_. The point P lles within the uoshadedsector If and only If

one and only one of the following is true

ii 0 <(_-_)s <_,
i

_i or
f,!

,.: (_" r) S + 2_ <:_

i:i
!_ where -_ _ Ts; _, 0 "<at < 2_ and S = -1, +1 for right and left turns respectively
'I

,_ when tracing the track from the runway outward.

. If" P is In the unshaded sector, then the shortest di_ance to the segment, d,

_. ls glve.n simply as:

d= tT_lPf-r

2-15
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• dB Correcllonsfor Track Geometry - There are Iwo reasons for Ihe development

of Ihe following elgodlhms. Before these were developedt the noise was com-

puted using only the closest track segment. Thus_if a frock modea large turn

. so thet_ in somereglons_ two segmentsof the sametrack ore closeto the point

• -' of computalionr severe dlscont[nuifies con appear in the noise function.

Theseconeclians remove (or reduce la ins[gnlficance) Ihose dlscontlnuiHes.

Also, Ihe EPNLdala stored [n tbe programare for a single stralght flyover.

Consequently1 if the flight Irack is curved_ the actual noise exposurewill be

greater lh,_nthat oblained from lhe stored tables on the inside of the turn and

lesson the oulside. Thesefactors will correct for the ;nslde of the torn only.

The following defin_tlons are required:

MAX ] = Segmentnumber of the closest segment.

MAX 2 = Segmentnumberof the nexl to closest segment.

S 1 = Distance from the point to MAX 1.

S 2 -- Dislanee from the point to MAX 2.

D=S2-S 1.

DM= Length of lhe shortest segmentof the track or

1/2 the smallest turn rad;us_ whichever is less.

DX= DM/3
G(D) = (D/DM) 2

Qt

F (c,) = 3 - MrN (3_ 6 _- )t where _,is a turn angle

(SeeFigures 2.2.2-3and2.2.2-4)

DA = a dB correctlon to be addedarithmetically to the

no/se computed from segmentMAX I,

DB= a dBcorrection to the noise from segmentMAX 2.
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,,"_ Zone B: dlsfance along MAX 2 to the poh_t of

' closest approachmeasuredfrom the end

' i. of the segmentnearer lhe MAX 1.
C! XX=

_i Zone C: distance along shorter segmentmeasured• ¢'I

: From the far end oF the segmentto the

point of closesi"approach,

The following correctlons are appl;ed if and only if D < DM (SeeF_gure 2_2.2-4)

(1) IfIMAXI-ivtAX2 1>ZorMAXlandMAXZarebothcurvedand

are separaled by one segmenb lhen

_¢ DA = 0

DB=-20" G (D)

.,,,, (2) ZoneA DA = -F (o_)' -G (D

-: DB=-F (c,) -20 • G(D)

_" ZoneB DA---F • I*G(D
;!
C_

,_ OB=-20•G(D)-F(c,) -20
CI

:' F(_,): Zone C DA = - • -G (D •
C_

o,=- 0o(OI-F o,
V.
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F(_)

I -'J

• ! i 0 , |11_- Q

• " ' O rr Turn Angle (Radlans)2

Figure 2.2.2-3. Graph of Function F(_')

i,w.

-/I I

f_N_.',_\. 2i-_, '-r-
_l ',; \ , I

Io×i MA×2¢olI°×

(b)

Figure 2,2,2-4. dB Correction Zones
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inside a turn a correcl]on lo DA is given by

: (3,s dr"M,N(1,

i} who_e
r _i _'_ turn angle

r = turn radius

d : distance to track

:: @= the angle between rlnes joining the center of the

turn with the Computationpohlt and wilh the start

oF the turn.

_1 • Slant Distance - After the closestdistance to the track and the olHtude have

i_ been computed, the slant d_stonoecan be found by the Pythagorean Theorem,

;. where DT'r is the distance totrackr It is the a]Htuda_ and SLR_sthe slant

"_ distance, as shownin Figure 2.2.2-5.

• Prof'le ModffloaHons for Cutbacl_- The StandardATA takeoff proceduresare

modlf_edby _nsertlnga profile segmentwhere the thrust and climb gradient

ore asspecified by th6 cutback definition. The start and end points oFthe

cutback segmentmust be specified by the userand may be given as either

on altitude r in feet, or a distance along the track tram brake releaser in

nautical m_les. The only exception to this is that if the cutback climb gradient
?L

_szero, the end point mustbe specified as a distance f'rornbroke release.

There are five different types of cutback allowed f'ar rn the program:

(I) Altitude RestdcHon ( y = 0)

(2) Maximum Power

(3) Climb Power

(4) FAR36

(5) Ma_nlaln a Specified Oradlent (y)
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F'gure :_.2.2-5. Slant"Distance Calculal';on
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where _{e FAR35 cutback s deFned by
i.

; k

T = thrust required For level FJiphtwith one eng|ne out

and

;. ' y= gradient at which speedwill be constant with the above thrust

Cutback types ] through 4 have the cHrnb _radlents and power settings stored

in the a;rcraft takeoff profile (See the S,'andardProFile definitlon). The

type 5 cutback requ;res somespecial computation. Since the gradient is

input and is the sameFor all a_rcraFttypes, the thrust _equlred must be com-

puted. This is done by:

y W + T36 (N-l)
T=

N

where

!_: ,;,, is the climb gradient
) W is the grossweight oF the aTrcraFt

_: T36 is the Ihrust ForFAR36 outback

,.*! N is the number oFengines
,s

The thrust T Tsthat whTchwould be requFredat sealeve_ and must be corrected

i" by -_-! . (See the 8 correctlono) A check is nmdeto be sure that T does nat

exceed climb power for th_soption.

:i

'i Two methods are used to insert the cutback segmentinto the standard proFHe.
_ _f the cutback starts before the start oFthe fi_"thproFHesegment (Standard

Profile1, then, after the cutback endsr the aircraft reenters the standard
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profile atthestart of file fourtil£egment. Nolo that slncelhisportoflhe

profile is defined bossedan an altltude of 1500 feet at the start of tile fourth

segmentr performance for the remalnd_rof the profile must agaln be corrected

by 6.

if the cutback begins during or after the fifth segment, Ihen at the end of

lhe cutback segmenl the _ircraft returns to the slandard profile _t the point

whole lhe cutback :tarred.

Also, il is possible to specify override madesfor specific oircral't types.

Theseare:

0 - Accept any cutback.

] - No cutback of any type,

2 - FAR36 cutback only.

3 - Takeoff and cllmb only.

• A]tltuda - Baslcally_ the altitude is founk:lby Hnear interpolation on the

distance along the track in the profile tables in a manner shown schematically

in Figure 2.2.2-6. However_there nre somemodifications that can beapplied to

takeaffs. Firstt if there is a windt the aircraft performance relative to Ihe

ground will change. This modification is performed by multiplying the distance

flown along straight track segmentsBy the factor

va
AD=

Va -V

where Vo is the aircraft speedand V is the component of the wlnd speed

along the track segment. Nolo that if V > 0t then it is a tail w_nd.

•Also,. if there is a power cutback appHcc_bleto the track in question_ this

mustbe accounted far. For an explanation of this p[acess_ seethe section

on profile modification,, for cutback and on the pressurealtitude correction.
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• Thrust - Like the altitude, the thrust is determlned by ;nterpolal_on in the profile

tables, (see Figure 2.2.2-6), with thrust transltlonssmoothedover 1000feet at"ground

track d_stance. S_ncenolso is considered to be a function of corrected net

thrust, a correction for pressurealtltude must be madewhenever uncorrected

net thrust _sstored in or compuled by the program. This is the case for Ihrusts

stored _n the approach profiles and Forlhe level flFght and power cutback thrusts

stored in the standard takeoff profiles.

An addiHonalmodification _smade Io simulate thrust changesfor an approach

with e w_nd. Thischange is given by

F W._,. V
n w

A -_- _-(va'Vw). _. N

_ff'flafe:

W = a_rcraft weight

y = gradient (negative for descent)

V w = wind speed (posf!_vefor a ta_lw_nd)

V = aircraft air speed
e

6 = prouura_ltltuda correction

N = numberof engines

See the seetlonon profile changesfor powercutback for details on the

• computationof the thrust level for a fixed gradient power cutback.

• .V.eloaity- The velocHy, llke the thrust, is basically interpolated fromthe

profile tobiesI but wlth two possiblecorrections. A w_ndcorrection rs appffed

to strolght track segmentsby oddlng the alrcraff speedand the componentof

the wlnd speedin the direction of the track. To curved segments_it is applied

by rnterpolaffng the velocity between the corrected velocities on the surround-

Tngtrack segments. For cutbacks, the velocity _sassumedto be constant during

cutback and is setequal to the velocity at the startof the cutback. In orderto

preventanexcessivecorrection, the valaclty ls not permitted to be lessthan

32 knots. SeeFigure2.2.2-6.
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I G_ven d , the Alfituder
O

I I I ] Thrust, end Velocity are
dl d2 d3 d d4 Ootermlneclby Inter-
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I

r I _ I I

d l d2 d3 dI d4Distance o

I' I t I [

dl d2 Distance d3 do d4

Figure2!2.2-6. Calculation of Alfftude, Thrust,andVelocity



• Ground Atlenual_on - A curve (in tabuler form, see Figure 2.2.2-7) of ground

attenuation versusslcnt distance _sstored _n the programvia block dala for

0° elevation anglo. A sere[leginterpofatlon _sperformed in the table to

r obtain a rJI]correction which _sthen modified far e[evallon angle by
s

": A= 1+cos 'flS_)2
" '" i_

_; where B is the elevation angle.

', If # > I0 °then A is set to zero.

• Velocity Correction - The noisedata _n tile programaregiven for an aircraft

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

whereV is the actual a_rcraft groundspeed.

• .E_ng|ne..SMeld[ngCorrect!on - Another correction for engine shielding is

aornputedby4

 EPNL
where B is the elevation angle.

• Noise fromOne Fffght - Figure 2.2.2-8 suh_marizesthis processbriefly. The

point of closestapproach_sfoundfirst. Thenthis poTni"is used to interpolate

in the profile for a[tltude_ thrust, and velocHy, and to compute the slant

range. The thrust corrected EPNL is then foundby interpolation in a tablet

asshownin Figure 2.2.2-9. Thistable will normallycontain a noise value for each

of eight slant rangesandup to sTxthrustsittings. Interpolationsare linear on

thrust and the logarithm of the slant range. The final step is to add corrections

for ground attenuot[on_veloelty, shTeldtngtandthe numberof operations

(weighted for NEF).
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Hortzontal Distance (Feet)

. Figure 2.2.2-7. Ground Attenuation at 0 ° Elevation Angle
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Fllght Table

2

- . J-M Thrust,and I-P-I dndEPNLI.._..iVelocityCorr.l-_lofWalghted Ronnln_

_na t I 1 J (thrust Jl J J4 Distance Out Speed Corrected) Shielding OperaHons Sum

5

f

F|gure2.2.2-8. NolseCalculation
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D;stance of Closest"Approach(feet")

Figure 2.2.2-9. Noise Data



e' NEF- Tocompute the total NEF at a polntl the noise due to each flight

is computedas above and summedaccording to:

[
,.!

where noiselevels fromnighttfmeeventsare Increasedby 12 dB. ('rh;sis

equivalentto multiplying the nighttime eventsby 16.7.)

/ • Searchfor First Conlour Point - The first guessat the first paint is an input

to the program. Th_spoint;s evaluated to see if ;t is on the des;redcontour.

if nott the gradient is computedas for the contour search, and a new guess

is madein the d[rection of the gradient (or oppos_te). Thed_stancemoved

: in that direction is determTnedby the magnitude of the grad;ant. (See

Figure 2.2.2-10). This processis repeateduntil a point on the contour Is found.

J • 'Searchfor Contour Polnts- Assumlng'that at least one point on the contour

is available t the first step s to determine the gradient of the noise fu'ncHon

at the last polnt"knownto be goo'd. The initial guessls then made in a

direction perpendleular to the gradient and at a dlstance (the "steps_ze")

which hasbeen specH'iedasan input. (SeeFigure 2.2.2-11). If this first guess

_snot on the contour, subsequentguessesare made by rotating around the

last goodpo|nt. This rotation is done in two stepsof: 15°, in a direction

thatt according to the gradrenb shouldcausethe noise exposureto approach

the contourvalue, if"th_sfo_lsI the stepslze is flalved, and the angle step

increasedto 30°, and the rotation is repeated, if the secondrotarian falls,
O

the stepslze is halved again, and the point rotated for four stepsof ._0 .

If the thkd rotation fa_Is, the stepslzeis halved again, and the point rotated

In 12 steps. If the contourpoTnthasstill not been foundsone more full

rotarian is made with bath the steps_ze'andangle step halved again, if thTs

fails, the contour is deleted. While the above search is being performed,
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a check is madu Far c,'assh!glhe contour. IF it _scrossed, the conlour

point is Ihen found by repeated linear interpoJatlon. Afte_ a polenllal

: po_nt hasbeen found, checks ore n_cdeto verily filet th_spo_nt is not

• : acrosso [_ngeror hllet of the contour from the last contour point. ]F

it _sl Ihe sfepslze is halved and the search procedure is repeated. This

i insures a Feifl_fl..IIracklng of: Ihe actual contour.
r

,= Contour LoopPrevention - Under certain clrcumstancesr ft._sposslblo

for |he contour search program to become caught in a _oopin a d}stant

J part af the contour and never return to the start point. (See F_gure2.2.2-12

f:eran exampleof:such a situetion.) A looping situation _sdetected

by comparing a potenfiql new contour po_nt wffh paks of points already

determined to be on the contour. E the new po_nt is wlth_n one tenth of

the input sfeps_zeof e straight I_nejoining a po_rof consecutNe contour

-po_nls,-.then'the .program:is.looping. "To'correct 'the sltuafiont the program

returns fo the last good contour pol.ntand compuies the noise exposureat

a full circle of 24 polnts. "[heradiusof: the circle is 1.5 times the curren_'}y

updated stepsTze. T_e search is begun with the point in the samedlrecffon

as the previous contour point. (Figure 2.2.2-12). AFterall pointson the circle

have been computed, they are exomlned to determine al/places where Ihe

contour crossesthe circle of:points. All such contour erosdngsare then

examined tn reverseorder to determine if they are on a previously Found

pertlon of: the contour. The first new contour point found is chosenas the

next contour point. If: no new point is found, and if the radius of the circle

is lessthan the input steps}ze, the search is repeated with a radlus equal

to the input stepsize, f:f:a new point stilt cannot be foundt the run is

aborted.
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• ' "(a)" Tr_eContour

i
i

I

_! e ..... 2
e.

> 3 5 _e ........ O.

:_ ........... 10
,1

(b) Contour PointsFoundby Program

TL: ._ ,_ 74 75 16 17 F_rs_Guessfor
rllrC_ _UOSS Io x J_ _ " "

_ Rejected _ 12 x ;_ IB _/" Point J4-Re]ected

'_!" .. \, 11x __m_,X_x}x1..9__,_r__.Second_ RebectedX'A _ \ X

New Contour

7x x 24
6x

5 _ x x x2x
I, 25

4 3

(c) Altered Seorcfi Pattern; After Finding end Re]ecting Point ]4

Figure 2,2.2-12. SearchPattern for Loop Prevention
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• Area - A straight llne approxlmaHon_susedbet,,veenconsecutivepo|nts

on the contour. Let I_0 ond be the vectorsdefined by ony two consecutive

•' pointson the contour_ the area AI_ oFthe trlangular sectordefined by R-_

and_11is

where x denotesthe vector crossproduct.

The ar_as A. for all suchsectorscan then be summedto obtain the tolalt
area wTthln the contour.
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2.3 Module Descriptions

2.3.1 Main ProgramNOISE ]

NOISE | _sthe executive routine for the NEF contoursearchprogram.

It initializes somevar|ables, the prot routines, and the contourdata tape,

readscontrolcards,controlstransitionsbetween contourpointsand between

contours, chocksfor completionof the currentcontour, and prints the com-

putedcontourpoiots. SeeFlgure2.3.I-I Forsubroutlnelinkages.

2.3.2 Main ProgramGRiD

GRID is theexecutiveroutine for the computationof noiseexposureat

drscrote points. It performsinitialization, readscontrol cords, and directs

control to the propercomputationroutines. SeeFigure2.3.2-! for sub-

routine linkages.

2.3.3 Subrout|neDescriptions

• Funct|onACNO|S - Given the clreraft type, slant range, and thrust,

ACNOIS will return the EPNL, computedby interpolation in the tables
of noise curves,

• Subroutine ALTRRD- ALTRRDinputs the definitions for altitude restric-

tions, powercutback, andthe cutbackoverridemodes. It alsochecks

for errors in the cutback definitionsand setsup internal arraysdescribing
the cutbacks.

• SubroutineAPPTRD- Thisroutine inputsand storesalternate aircraft

approachparameters.

• FunctionATTENG - ATTENG computesthe groundattenuation, the

engine shieldingcorrection, and the velocity correction, andreturnsthe

sumof thesecorrections. Requiredinputsare the d_stanceto track, alti-

tude, a_rcraFttype, thrustsetting,and voloclty.

• SubroutineBLOCKDATA - Blockdata setsup the commonblockswhich

containthe noisecurves, takeoff profiles, the aircraft dependentdata

for the approachprofiles, and thegroundattenuationcurves. Refer to

Section2.4 for a detailed explanationof the data stored.
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Figure2,3.1-1. SubroutineLinkagesfor NEF ContourProgram



- Figure 2.3.2-1. SubroutineLinkagesfor NEF GRID Program



(
I e Function CONTF - Th_sis a special purpose computation Functionused |n

: the conHnuousnoise algorithms in subrouHneHBT.
+
i

i • Function CONTG - This is _nother special purpose function usedIn continuous
t
I noisecomputations.
I

/ • Suhreul_neCURVE - CURVE computesthe closest dlstance from a point to a

r curved track segmentand the distance along the segmentto the point ofI
I closes!"approach. A nonstandard return is taken ff the segment.cannotbe the

closestsegmentoPthe track or if the turn [s greater than 180°. Inputs ore

the point of computation and an array oPparametersdescHbing the track

segment.

• Function DELTA - Thls Functioncomputesand returns the pressure-altitude

correct}on factor.

• FunctionDGTRD - The purposeof DGTRD is to convert an angle Fromdegrees
to rad_ans.

• SubroutineERRRIT- When a diagnostic dump is requestedFromGRID, the dump

is first written on a temporarydrumPile in orderto obtain a su|tuble printout.

ERRRITcopies that temporaryfile to the printer.

• FunaffonEXPOSD - Thls function is usedby GRTDto performthe same com-

putationsas EXPOSE. Differences are the optional output of nohe curve con-

trlbutions and the useof all flights at all times.

• FunctionEXPOSE - This funetlon subprogramis the executive routine which

computesend returns the total noise exposureat a given point. There ore

three opHonstcontrolled by the voidable NTST, which rspassedas an argument.

If NTST= ] • the exposure_scomputedusing all flights.: SFNTST = 31 the ¢am-

putuHon ts done using only the most srgn|ficant flights froma previouscall;
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il NTST _ -,."j Ihc computation _sidenHoal to the e_sa v.'hen HTST = 3,.

except that the closest segmentof each tr_.:ckis al:o u_edfrom Ihe pre.,,dous

call. EXPOSI-can also print debug data when the pro,3ramis uneble Io final

file next contour point.

. _ • SubroutineFIRST- Thls [s a special purpose subroutlne, usedonly to find tile

.' '_ flrs;"point on a contour. This _srequired becausewhen rile search is made For_j
the first polar, there is no pe_nt avaMable which is known to be on the contour,

so that the standardsearch processcannot be used. In this routlne, the gradient

is used repeatedly to predict the point to lhe desired accuracy. A _equlred

input is e [irst guessFor o contour point, outpu!s are the flrst goad point r the

,I noise exposureat thatpoinb and the numberof iterations roquSredto flr_Iit.

,_i • FuncHonGENFN l - This Function performsa one dimensional linear inter-
I

i', po orion. Inputs are a table of the dependentvarlable, a correspondingtable

! oF the independent varlable in ascending order,,the value to be interpolated,

and the slze of the tables.

• Function GENFN 2 - GENFN 2 doesa two dimensional linear rnterpolaHOno

Inputs are a matrlx,of data points t tw0 tables of independent variables, the

dimensionsof the tables, and the polar to be interpolated.

• Subroutine GRADIE - Subrout;ne GP,,AD]Ecomputes the cpproximate gradient

at the given point on the contour. This is done by computlng the noise exposure

at a paint 5 feet in the +X direction and agaTnat a point 5 Feet in the +Y

direct_on and comparing these two values to that at the orlglnal point.

• Subroutine GRPRD- GRPRDinputs the track group data.

• SubrouHne HBT - Given a point and a track number, HBTwMI find the paler

on the track closest to the given point and return the distance along the track

and distance to the track o It will also determine the closest po;nt on the

next to closest track segment and determine if any corrections to the noise

exposure are required due to the next to closestsegment or due to a curved

segment. Thesecorrections (in dB) are also returned.
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•SubroutTne I-_ELG- Subroutlne HELG is used to set up the parameter array

to describe Ihe 'circular segmentsof a trc_ckin a Formsuitob]e Forlater com-

i pu_at_on. Thls routlne Tscalled only by i"RAKRD (,_WYRD).

• SuhroLJtlneMACHF(D- This subroutlne inputs Match Indicators that correlate

nolse curves w_th approach parameters.

• i Subroutine MATRIX - MATRIX [s a secondary executive routine used by GP,1Do

]t _nputsa definition of a rectangular array of polnls r obtains the noise exposure

of every point in the array, and prlnts out the noise at the array points. Op-

tionalry, _t will also obtaln and print dlagnostlc _nFormat_on.

• Subroutine MIXRD - The purpose of MIXRD is to _nput the fleet mix data, sum

equivalent fllghts, and store in a suitable Format. There ere"four entry points

that perform the 6ellowlng l"unctlons:

(1) MIXRD - Input the fleet mix data _nthe basic Formatthat describes each

flight speci flca'lly.

(2) PCNTRD- Input track use percentages as a fraction of total departures

and a Fraction of total arrlvols, then continue to the next section.

{3) NEWMIX - Input total airport fleet mlx to be dlstr_buted according to

the percent track usagesprevlously input.

(4) MERGRD- Input noise curve merging information.

o Subroutine NEWPNT - NE_.VPNTperforms all calculatlons _nvolved in the

searchfor t/_enext contour point, including the loop check procedure.

tJ Subroutine NOISRD - Th_sroutine inputs noise curves not previously stored

_nBIo_:kData.

g Subroutine POINTS - POINTS performs the sameFunction as subroutine MATRIX

except that the points to be computed mustbe _ndivldually defined in th'e_nput.
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• Subroutin_ pOSiT -. The purposeof"POSIT is to position tile contour data tope

before tile last end-of-files _norder to receive more data.

o Function POSMUT - When thrust chan_esare encountered in a prdFilet they

• _;_ are smoothedover lho rlrsl 1000 Feel of the new profile segment. POSMUT

:. computesthe smoothedthrus._and returns Ihe value. Inputs are.the old powrtr,

:: the nevl power, the new segmentstar;"point, the new segment end polnt., and

point at which the power is daslred.

• Subrdutlne PPGRM- This routine controls the plot output do_a. It

is called every time a new contour point '_ foundr so that the point can be '

,:! saved. When the L.ontourhasclosed_an indicator is set and the contour w_ll
.ii

then be sealed and pJotled. Provision is made for elther 12" or 30" drum

_' plotters. Th_sroutine a/sowriles tile contour data tape.

:: o Subroutine PREPR-'The purposeof PREPRTsto determine it"profile modlficaHons

damto w_nd or power cutback cJrerequired aedt iFso, to perform the necessary

calculations. Inputs are the profile nurnber, the dlslance along file track I Ihe
i

oh'craft type_ the track nu_nber,,and the closest track segment. Outputs are

the a_rerat'thelghb veloclty_ and thrust. IFno modiflccHons arc requiredt the

computations ere pert'armed_nPROFDA.
_,
-' • Subroutine I:'ROFDA- G_ven the d_stancoalong a flight trr_e.kcmdthe profile

numbert Ih_sroutine will return the halght I thrust sailings and velocity. These

are all computed by linear interpolation in the profile tables.

• Subroutine PROFRD- Subroutine PROFRDis used'to input and store approach

proflfr;s and any takeofTprofiles not stored in Black Data.

• Subroutine PROSET- The purposeof this routine _sto retrleve alrcraFt dependent

variables Fromthe appropriate tables and sterethem, where required, 7n the

approach profiles. Thispermits [he use of the standard interpolotlon routlnes

In subroutine PROFDA. Th_ updated profile is always stored in profile log.
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• Subroutine I_EADIFJ- READIN _sthe h/put executive routine. IIs only

purposeis to read data code cards end transmitconlro[ Io lhe proper input

routine,

• Subroutine RITCON - Th_sroutine copies fhc_nor._ecurve contribul;on dat¢_

from Ihe temporary file to the printer in the samemanner Ihat ERRRXTcopies

the diagnostic dur,p.

e Subroutine RWYt_D- RWYRDinputs Ibe runw:_yan'J track del'iMtlons and

the airport altitude and temperature, V/hen the track deFinlt_onsare stored,

they are carefully checked For valid dofinH_on. The alternate entry point

TRAKRDpermits redefining the tracks without changing the runways.

• SubroutineSETRES- When new cutback dellnTtlons or profiles are read in,J
I it [s necessary to calculate the start polnt_ end point, and end heTghl for

I each cutback - profile comblncltlon. Thoseca]culalTons are done in Sk'TRES.

I • Function SGNR - Tills function returns tile valu_ ] (in fldatlng p_int) if the

argument is greater than or equal to zero or -i IF the argument is lessthan

zeroo

• Subroutine SIFT - SIFT is used to determine the sloniC.laantflights used for

the initial contour point search. Statistical methodsare used to estimate a

mhllmum noise level for slg_drlcance and prov_slonis mode _"orupdating the

estimate based on results of lhe contour search. An array of s_gnlricant flight

numbers is returned.

• Subroutine SORT2 - G_ven a table of integers, a corresponding table o_:real

numbers_and the size of the table_ SORT2 will sort the two tables in a like

manner, so 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 th'e segment cannot

be the closest segment of the track.

• Subroutine TOLRD - Occasionally, _t is necessary to alter the standard

il tolerances usedin contour loop prevention and significant flight determination.

• :2 The new tolerances ore input and stored by TOLRD.

• Subroutine TPROF - The purpose of TPROF is to correct takeoff profiles for

the effects of airport altitude and temperature. Inputs are the old altltude r

the new alfitude_ the old temperature, the new temperature, and the profile

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

i corrections.
'1

!. NOTE: The next seven routines are general-purpose vector

,_ handling routines. Subroutines have two or three

arguments wlth the vector result returned in the

first argument. Functions have one or two arguments

_;_ wlth the scalar result returned as the functional value.

• Subroutine VADD adds two vectors.

11 • Function VDOT forms the dot product of two vectors.

:_ • Function VMAG returns the magnitude of the vector.
;_

i! • Subroutine VSCL multiplies a vector by a scalar (the second
_'; argument is the scalar).

• Subroutine VSUB subtracts the third vector argument from tho

second.

' • Subroutine VTRN transfers one vector to another.
i.

• Subroutine VUNT returns a unlt vector _n the dlrection of the

vector second argument.

• Subroutine WINDRD - WINDRD inputs wind definitions.

• Subroutine XL]NE performs the same function as HELG, but for straight track

segments.

• Subroutine ZERO is used to initialize arrays to zero.
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: Sy'.lemSubrouHn_s

: '. e. Plcdtln.qSub_'oul[nes- The _landard Calcomp soflware is used for rno_.tfuncllons
• (PLOT, SYMBOL, NUMBER, etc.), In aad't'onl a :pec[al ColcomF, routlnol

FLINE, is u_.-.d, Thisroutine por[orms the sam::function as LINE hu! will, in

cldd[Hon, cre¢_e o smoathedcurve (ush_ a spllne technlgu_) through lho da['¢l

points.

• Math SubrouHn_s- Only stand=rd FORTRANmath routines are used, such as

SiNI COS, AI"AIg2, ALOGI0, etc,

• Miscellaneous Subr_uHnes- S].IF[Lskips files on magn.'_Ji¢tape1

SKRECskips re:cordson inegnoHc tape_ and

FIL4 defines FORTRAN logical unlts 3 and 4 cJslemporary drum files.
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i 2.4 StoredData Files (BIoGk Data)

While the NEFprogramcan be runexclusivelywith user-supplieddata, there

_ is a large amountof aircraft"nolseandperformancedata already stored in the program.

Thesedata correspondto alrcraff asthey operatedin 1972. Data'for retrofit is not storedr

• • _ in the programand mustbe input in the formo_punchedcardsat the time of program

, exacul'ion. Data input In thls mannerwill_ in general, replacedata presentlystored in

the program.
:

Table 2.4-1 is a short guide to the varloussections,tables andfiguresthat

pertain to noiseand performancedata,

_i Table 2.4-I
J !

_ii Gulde to Information ForAircraft NoiseandPerformanceData

Item Section Table
I I | Igl I

_ Nolse Data
_! Dafinltlon 2.4.1 2.4.1-1

Retrofit 2.4.4 2.4.4-1 (SAM)
2.4.4-3 (Reran)

Modlfication 4.1 4.1-1 (CodeCard)
4.3 (Format)

'_i ProgramLisflng 6 =0 (.°.6-4 to 6-6)

Takeoff PerformanceData

Definition 2.2,1 2.2.1-3, 4
:l' 2.4.2 2.4.2-1, 2

Retrofit 2.4.4 2.4.4-4, 5 (Reran)
Modification 4.1 4. I-1 (CodeCard)

4.3 (Format)
ProgramLisflng 6.0 (P. 6-6 to 6-15)

Approaoh PerformanceData

i Definition 2.2.1
2.4.3 2.4.3-1, 2,. 3

Modification 4. I 4.1-1 (CodeCard)
4.3 (Format)

ProgramLlstlng 6.0 (P. 6-15 to 6-16)
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2.4. I StoredNoise Data

The NEF programis capableof storingup to 16setsof noise curve definitions

in memorytables. Each setconsistsof upto six noisecurvedefinitions correspondingto
: up to six different thrust values. Eachof the up to six curvesis approximatedby defin-

" ing the noise levelsat eight slant rangesof 2001 400, 600, 1000, 2000t 4000, 6000

and 10,000 feet. Sincethere is a pacslbilltyof 16of thesesetst each set is assigned

a distinct numberfrom 1to 16. Table 2.4.1-1 relates thesenumericassignmentsto

the correspondingaircraft typesfor both the 1972and futuretime periods. Also

includedare the numericassignmentsfor takeoff andapproachperformancedefinitions

which are described in Sections2.4.2 and2.4.3.

Someof the noisedata usedfor analysesin futuretime periodsdiffer from

the data for the 1972 time period. Sincethe 1972data are compiledin the program,

the definitions for r)oisedata applied in the analysesfor Futuretlme periodswill

replace someof the 1972data. The replace.rn_ntprocessrdescribed in Section4_ is

a feature in the programwhich allows internal data to be modifiedor replaced wlth

data read in at execution time. The noisecurve numbersinTable 2.4.1-1 which are

followed by "-R" indicate which of the 1972data were replacedfor future tlme period

analysesand indicate the typesof aircraft to which they correspond.

2.4.2 Takeoff Profiles

All takeoff profiles contained in the NEF programcorrespondto the standard

ATA tokeoffprocedure. Briefly,his procedurer shownschemaHcallyin Figure2.4.2-I

consistsof: takeoff at full powerand V2 + 10knots;at a height of 1500 feet reduce

powerto a level no lessthanellmb power;at a height of 3000Feet, pitch over, accel-

erate and clean up Falps;finally whena speedof 250 knots is reachedI resumeclimb.

The rata of acceleration is nat statedspecifically in the procedures so a rate of

1 kt/sec is assumed.
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Table 2.4.1-1

Aircraft No;se Curve/Takeoff ProfileApproach Parameter Designations

AF_roo_ Takeaff Profill Number**l
_' NoT_ Curve parameter

' _i Set* Sot*° Stage Length(1000Nout/_al Miles)

i_ AlrcmffType/Desctlptlan 1972 J F_ture 1972 Furze 0-0.5 0.5-1 I-1.5 1.5-2.5 2.5-3.5 3.5-4.5 4.5+

i _0 fl NA T NA 21 22 23 24 25 25 .
720B 2 2 5 5 37 38 39 40 42 42

_: 707.120/_20 9 NA 5 NA 21 22 23 24 25 26 .
707-1200 2 2 5 5 38 39 40 41 42 42
707-320fi/C 2 2 5 5 27 28 29 31 _4 _6 36

i 727.100 10 I0 6 7 17 18 t9 20
;_ 727,_00 10 10 6 7 18 20 20 20

737. t 00/200 12 12 8 8 43 44 45 45
747-100 13 13 9 9 1 2 3 4 _ ; 5
DC-B-30 4 NA I NA 2T 22 23 24 25 26
DC-_-55 6 6 2 2 27 28 29 21 34 36
DC-8-61/63 6 6 2 2 30 32 33 35 36 36 36
DC-IO-IO 7 7 4 4 12 13 14 15 16 16
DC.9-15 5 $ 10 3 46 47 47
DC-9 "q'_ 5 5 I0 3 48 49 49 -
BA¢*I II I I 10 T0 48 49 49 -

L-1011 B. 8 4 4 t2 13 14 1; 16 ,;VC.10 _, NA 5 NA 27 28 29 30 31 32
Cv. 800 9 NA 5 NA 22 23 24 25 25
Cv. _ 2 NA 5 NA 28 20 31 _2 34
Ca_eltll 3 NA 10 NA 40 49 49
707_.w) N^ 3-_ NA S 27 28 2, _ _ _

;_ $ST NA 3-8 HA 5 27 28 2P 31 24 _6 36
4 Enu.,M.R., 747SR NA 13 NA 9 6 7 8 9 I0

_i LmOI_nge 747/747B NA t3 NA 9 6 7 8 9 fO I_ I'1
_" 747 Str_t_ NA 13 NA 9 79 79 BO B1 82 B3 83

_7 (QN) NA 9-R NA 7 17 ]8 ;9 20
727 Adv. HA 9-R NA 7 63 63 64 65 - - -
2 Er_., 5.8., W.8. 15 15 11 II 54 55 58 55 55

:: 2 En9._ M.R.I W.8. 15 t8 II 11 54 55 55 55 55 -
3 Eng.e M.R.t W.8. NA 7 NA 4 12 13 14 15 t6 -
3 EnQ,, M.R. t W,8.eStrltch NA 7 NA 4 56 56 56 58 38 5D
3 Eeg., L.R.,W.8._DC-T0-30 NA 7 NA 4 56 56 57 58 59 60 60

! 3 Eno., L._.,W.8. HA 7 NA 4 56 56 57 58 59 68 60
3 Eng., L.R.,W,0., Sttet_ NA 7 NA 4 _ 57 58 59 84 85 g5
2 Eng._M.R._ Na_ NA Tt-R/16° NA
2 END,, 5.R._ Nanow NA 4-R 12 f2 61 62 -
5TOL NA 4-8 12 12 61 62 *

737 (SAM)Retrofit NA 'IllI-R NA 8 43 44 45 48
DC-9 (SAM)hft_f NA 16 NA 3 4B 49 49 - -
727 (SAM)htrollt NA 9-R NA 7 17 18 19 20

237.(RFN)htmllt NA 11-8" NA 8 43-8 44-R 45-R 45*R - - -
DC*9 (_FN)Ritrafft NA 16-R* NA 3 48-R 49-R 49-R -
227 (RFN)P_ttot_t HA 9-R° NA 7 f7-R 18-R 19-R _,R

707 (SAM)RiItoflt NA 3-R NA I 5 27 28 29 31 34 36 36

0C-8 (SAM)F_trotlt NA 8-8 NA J 5 30 32 33 35 36 36

• Numbersrallied by R tnd_at_ replacementcurve 4eflnltIom for the future, The VC=fO nnTse;I conlideredequivalentto 707-120/320,
The2 Eng,_ M._,_ N_rtow ¢=lrcr_ftam cmdd_n_dequTvalentto DC9/737 {SAM) alrcraff,
The RFNr_trofft replacementdefln[ll_ cu_vl_differ1ramthe SAMretrofi_replacementd_tfln]tfom.

• *See5edfon 2.4.3.

• **See Sectio_2,2. I and 2,4,2,
Numbenfoll_v_dby R are replacementprofile deflnItTam.
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i Climb_t

i

3000 feel _ Clean-up FIopI

S"

• V2+10

Figure 2.4.2-I. Typical Takeoff Profile

The N£F programls capableof storingup to 149profile defnit/ons. Each

profile definition consistsof alfitudas, velocities and thrust levels at variousdistances

frombrokerelease or lendingthreshold. Each profile definition is assigneda number

from Tto 99or 101 to 150. Profile dat'init/on number100 ls reservedfor useby the

program. Profilesnumbered] to 95 are takeoff' profileswhll= landingprofiles are

numbered95 to 99 or 101 to 150. in addft/on_ profiles numbered1 through85 mu_t

be In '_tandardform" a=described In Section 2.2. I and Figure2.2.1-4.

A total of 68 takooffproflo definitions are stored In the program. Those

definitions representthe mint commontypos of aommarclaljot aircraft for a rangeof

oporatlngwalghts. A list of the profile dafnltion number=and their oorraspondlng

i aircraft typos, enginetypes andtakeoff weights _sfound in Table 2.4.2-1. Figure

i 2.4.2-2 oorrelata_the takeoff weightsof variousaircraft with stage length (trip length).

Thus,the profile number=can be related to stage length. Table 2.4.1-1 givesthe

matrix of profile number=correspondingto the aircraft typos fstod for a common

groupingof stagelengths.
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Table 2.4.2-1 (Continued)

TakeoFfFlap Takeoff Welght
Number Aircraft Model Engine ,Setting in pounds

38 707- ]20B J T3D-3 30 195,000
39 210,000
40 220,000

41 240,000
42 255,000
43 737-200 dT8D-9 5 103,000
44
45 J J J 108,000114,500
46 DC-9-15 JTSD-7 20 83t 000
47 I r l 90,000
48 DC-9-32 JT8D-7 15 100tbO0
49 J J 5 .= lo8,ooo
54 2 Eflg.W. ft. "_ * 290, 000
55 I F 300,000
56 DC-10-30 C_-50A 15 420,000
57 450,000
58 480,000
59 10 520,000
60 2 550,000
61 F-28-2000 Sbey MK555 '_'_- 50,000
62 J . "J 65,000
63 727-200Adv. JTSD-15 15 165,000
64 I 175,000
65 J 190,500
79 747 Stretch JT9D-XX 10 655,000.
80 680,000
81 , 720,000
82 775,000
83 J 850,000
84 DC-|0 Stretch CF6-50C * 570,000
85 J I 610,000

Modified DC-10 data.

ModiFiedDC-9 data.
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2.4.3 ApproachData F.|esi

i
: In orderto allow the userto constructapproachprofiles that correspondto
!
i the air traffic contiof restrictionsat the partfcularairport of interest, a selectionofI

! approachperformanceparametersare stored in the program. Thesefacilitate slmula-

i . lion of a large numberof differenl"approachprocedures,includingthe standardATAI
q

I procedure. The ATA procedurecalls simplyforapproach1.3 Vs + 10 kts andtransl-r
_ lion to landing flopsno higher than 1000feet abovethe runway. A typical approach

procedurels shownin Figure2.4.3-1. Theassortmenlof parametersavailable In the

programdata bankfor use In constructingtheseprofiles is listed in Table 2.4.3-1.

When a properindicator (a negative numberwhoseabsolutevalue correspondsto a

numberin the 'Indlcotor" columnin Table 2.4.3-1) is placed in the profile definltion,

the programautomatically osdgnsthe parameter correspondingto the particular

aircraft type, Thu_a slngle profile definition maybe usedfor a large numberof differ-

ent types of aircraft. Useof these parameters,however, precludesconsiderationof a

range of landing weightsfor each type of aircraft. The mix of aircraft'of a given type

mustbe approxlmotedby an equivalent numberof alrcraff at one typical welghh The

aircraft modelsfor which approachparametersare stored, their associatedweightsand

assumedflap settingsere listed in Table 2.4.3-2.

Gear D=_al 500/eat/n.ml./
j / h4_rnuver Flap

1.3V_ • I0

I_0 Feet_nP_ Fj" Aporoach_Flop

_p_ch Profile

Figure2.4.3-]. Typical ApproachProfile
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Table2.4.3-1

• ApproachParameterDescriptions

i

_ Indicator StoredQuantify

.... 1 Stop dlstance (~ feet)

2 Landingspeed(_ knots)

:i 3 Thrustrequiredfor 3 glide slope, landlng flap

: 4 Thrustraqulredfor 6 gl;de slope, landing flap

: _ 5 Thru=trcquffed for level fllghtt approach flap

6 Thrustrequired for 3 glide slope, approachflap

:_:f 7 Thrust requiredfor level fffght, maneuverflap

8 Thrustrequiredfor S00 ft/n.ml, sink,
: maneuverflapJ

!l 9 Idle thrust
:!

!;:' 10 Thrust for reversal
!

JI 11 L_ndlngwelght (N pounds)

12 Aircraft I,_bel(6 characters)

• 13 Alrcmft lab0l (6 characters)
i
: 14 Numbarof englnes

NOTES:

1. Stop distance ls a negative guantlty.
2. Thrustsare uncorrectednat thrusts,',,Ibs/ang.

Prosmmcorrects for pressurealtitude before the noisecalculaffan.
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Table 2.4.3-2
I

StoredApproachData Sets

Set Number Flaps* LandrngWeight

_ I. DC-8-33 30-35-50 180,000 pounds

2. DC-8-61 25-35-50 197t500 pounds

3. DC-9-32 I_,-20-50 75,000pounds'

4. DC-10-I0 5-18-35 300,000 pounds

5. 707=320B/C 14-30-40 190s000pounds

6. 727-200 5=25-40 138t200 pounds

7. 727-200 5-15'=30 138,200 pounds

8. 737-200 5-25-40 :88, OQOpounds

9. 747-100/-200B 10-2S-30. 500t000'pounds

10. DC-9-15 15-20-50 50,000 pounds

• 11. 2Eng.tW.8. (DC-.10:data) 5-18-35 225t000pounds

12. F=282000 (DC-9 data) 15-20-50 55,000 pounds

Maneuver, approachand landing.
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2.4.4 Data for Retrofit

_: The following tables contain affcraft noFseand performancedata"Ihat con be

'!_ usedfor evaluaHon of either JT8D/JT3D nacelle retrofi,t or JTSD r_fan.*

_¢ Table 2.4.4-|, which containsnoise _nformationfar nacelle retrofit, alsoshows
,j

"_ levels for the 747-200 with "B" nacelles and the F-28-2000. The7&7 data stored in

! the program correspondto the 747-100 "A" nacelles, an earller, noisier version than

111o747-200 (B)which was'cerHfied to Appendix C #ovalsofFAR36 for production

after December 1971. The F-28 noise levels have been constructedto agree wilh

_. published FAR 36 cert.lficaHon levels.

no_se e *,, .n,. curve mergl _gsugg .a,..e _re onlystlons contained in T kl 2.4.4-2 valld

_ for the nolse curve usageshown_n the previous table. Theevaluation of retrofit

": far a fleet in which a fraction of the aircraft are already qu_ctad _san ideal situation
;,?

_,_ for the useof noise curve merging.

The reran data shownin Tobies 2.4.4-3 to 2.4.4-5 correspondto minimum
:,!

i! treatment configurationsof JTBD reran engine Tnstallat|ans.

ii
;!

!
J

• Most of these data are presentedin a format suitable for direct input into the
• _ NEFprogram.
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Table 2.4.4-2

SuggastedNoise Curve Mer_|ng for Rutrafit*
;i
}

C

:_.0¢i _. P{F.i,'Sr- 17J,,'TAFOR 72.7 RETR_F'IT
_0 _" 7_7 -:,. 727 (_N

1_4 2 MER_E DAT_ FOR 737/Dc9 RETROFtT
1_ X_ 7_7 -> 737 QN

&6 DC9 -> DC9 QN

lOq 2 NEHG5 D_TA FOR JT3D rIET_OFIT
6 _ DC-_-6_ -> 707-320B _N

_; .2 3 707"3205-> 707-3_UB ON

SeaTable 2.4. I-1 for retrofit noisecurve aSSignments.
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Table 2.4.4-3

JTPZ)_efonNoise Levol._

Noise Levels"_(!PhidB

Fn/5 200' 400' 600' 10,'}0'2000' 4(I00' 6000' 10Sgg'

£2660 * _f;718 104,7 lOP,*5 99,6 9_5,4 90,4 l_6_9 _J216

727-2(]0 9@Oil, ILI_,3 I[11_Li 99,_ 9b,9, 91,_. (15,4 _lr6 77,0
_,0B01 1TJ}, _ 99_5 96,8 9_.2 511,0 /_;_, _ 7BI5 7} 9

JTSD-I09 6310, tO,L,I 96_5 93,5 B9,}_ _i,3 ?7,I 72t9 67,7

Cor_(iOUlaiion 2 _3uU, 9717 92t7 B9j5 Bb,b 79,_ 72,_ 07t._ _2,1

Booing Estimates [I
It

132_0,j10_,4 IOl_) 97.3 92,3 _6,2 Bg.b 76,0 _9._

'737-200 _0, 10_,_ 101!0 _6,_ 91,5 _4,3 77,6 72,9 _6,2
_SU, 10b,7 100_0 _,_ _9.7 _,5 7_ 68.0 61,3

J'I'SD-109 _7_U, !10_,7 9B_7 93,0 B7,6 7_,9 69,_ 6_,9 _6,2
Confiouration 2 O,
Boeing E_timatos {h

I
DC-9-30 13530 109,0 106!_ 103,4 tgB,9 91,0 B3,4 77_i _0,5

952bt 107,_ 104.0 IO0*? 95,3 86,_ 77,_ 72_0 6_,2
JI'_D-107 541_, 104.0 _00_0 g6,2 90,5 _i.6 71.9 66_7 60_6

Minimum Treatmenl 27Bb, 10_.3 9B_9 95,_ 89,0 7_.0 70,0 65,0 5C,9

Douglas Estimates O,

L
b

• _. 2-58
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Table 2.4.4-4

Tal<uoff Perforrno:,ce for Ibe 727 IWfan*

" "_ 0171 _27,'200,Jl&!)-iUgeFl.Lp 5,S/L,59 PEG (REFAN) TOG_/=I4)PO0
L" 01 _9_C] i 677_1 J 4_:$_, 25_60_ _0125, 65}25, 01 OI 292(1,

O, Ot " _501 15UC, 3()30, 5435, 666_, O, ,3676 _2_90,
3Z 16J,0 _6;_,5 16_,5 166,5 2_0. 250, 3. iZ_60 kl4OU,
12_YSt I_V95, _2UY_t II_00_ %%4U0, Jt_25, 0, _4}503; i044a 64}51

0181 ?27"2[IUtJTIiD'IU�IFL.AP 01S/L,59 DE_ (F{EFAN) TOOW=J_B500
01 _9751 B2101 17_fi, _O}}O, 506_0_ 686_0, O, Ol )200 t

_, Of 2251 1500, _00U, 5200, 62_5, O* ,1415 1_91_.
_2, _?D, l?Oi %7_, 17), _50, 28U, 3, 15144 I%400_

0191 ?27.200_JTL;D.IO9_Ft._p 5_/L,5_ D£G (R_FAN) TOGW=16_500
{h 57}01 91(_5, 19_60, _4035, 60545, 70!}45, O, b, _51Ol
Ch O_ _GUI 1500_ .3000, 40,;5, 59}5t O* _268 _2_60,
02, 174,5 _74,5 177, 177, 250, 250, • }. _1022 ll_DII,
1206D, 12860, _2860, 114;J0_ 114_0, _0825_ O, 16850U_ 10450 7_5_

0201 727_200_JTOI}'_U�_FLAp 5_S/[ 59 DE0 (REFAN) TOOWF176000
_, O_ 0290, 9685; 21025* )70OO, 62775, 72775, O_ Oi }70Or
I,i 01 U* 175i %500, 300U, 47_0, 564_ 0. 1_168 _2828_

}2, _7_ _7_, 179,? 179,7 250, _50, }, 109_9 ll40Pl
i' 12020, _2820, _28201 11400p 11400, 1_825, O, %76000, !0451 79_0_

;I
F I 0631 727-200ADVpJTOD-llS,FLA_ 5,51L,59 DE0 TOGWF16_00
i: 0. 5540, 6020t 17135, 50210, 58050. 68050, O, O; 35201
i_ O_ O; 200, 1500, 3000, 51_5, 6600= 0. 11426 _3800e
_:: _2t _74,5 _74.5 177, 177, 250* 250, _ ti147 _2145,

13800, 15800, 13800_ I_145, 12145, I_615_ O, 16_500, ;0450 7565_

0641 727.20040V,JTBD-C15_FLAP 5_3/L,59 DEC' TOGW=178500
Ol 60_01 9_70 t 19665, _4200, 59950, 69950_ O_ O, }705,
O, Ua _75, _500, 3000, 4770 . 6170_ O. t1267 I_750_
_2_ 179_ _79_ _00,5 180,5 250, 250. _, l_0_2 12645;
_5750_ _3750, _37001 12145, 12145_ 11615* O_ _7_500_ _045_ _045_

0651 727_200_OVeJTSD-I15_FL_P 5_S/L_59 0E0 TO_W#'194000
;' Ol 7115_ _06401 2_175, 40300, 64450t 74450. 0_ Om 3845.

O, _ Z25_ 1500, 3G00, 4453, 60251 0, 1109_ 13055,; _2, _6, Z_61 _86,_ 188,5 250_ 250, _. t0076 12145_
13665_ 13655_ I_665_ 1214_* 121451 I_815, O, _94000_ 1045_ 07551

ii
• Profflos ore In '_tandord form" (See Table 2.2.1-4).
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Table 2.4.4-5

Tal_eo[r Parformunco _r 737/0C-9 _e_n Con_glJratjons*

0431 737.200sJTSO.lO9eFL_P ltS/L*59 DEG (REF_t_) TOG_IOSbUO
O, 49_5j 77201 147101 25240, 3_490, 60970, D, O, _D35,
O, O, JOOi ZSOC, JOOO, _qS, 6015* Oe d714 1321g*
_2, 1&rio _69, 169, 1_9, 250, 250, 2, d302 J l_OO*
J_lO= 1_2|.D1 _ZOI _14001 1_00, Z08_* O* _O_Oaa =07_ 7U60 I

044_ F37-20uh)T_D.ZU;tFI._p 1,_/[.j59 I_£C (REFM_) TDG_/=I1US00
01 b_75, 805b_ 157_0, 2216_= _76651 63700, O, O* _205j
O_ O* 175t 1_00= 3000, _540L 60qO, O, 11992 13150*
_p _73, _73, 17_* 173, 25g, 250, , 2, *I_OR 11400*
_.31_0* _$.50t 1_1_01 11400_ _1400t 10B25¢ O* 110_00* =0746 82401

_,4_1 ?J?'2DOIJTI_D'1U_tFL_P 1_$/L,59 _; (_E_MI) TOG1tFt17090
O_ _715,' 9295, 17VO0= 3_5D_ 4_550, 70750_ O* O* ]425l
(,, O, 250, 1500, 3OdO, _4_0, 6030, O, aH53, 13100,
_2, 17_, _7_, _78, 176, 2_0, 25U* 2, Ilg99 _1_00,
13_00, 1_1(10, _¢UO, J,1_80_ 21400_ 10825, O, 1_7000, ,0746 _7_0,

04_1 OC-9PI_T_D-_Og*FLAP 2_,S/L_59 OEG (REFAPI) TOG_= 05_00
_ 40_5 , 544_ 1171_* 20655* _5. _9J90, g* O_ _SDO,
(_, 0,' 200* 1500_ 3000, 6Y_O, 7650, O. _2075 1_500_
;$2, _50, ¢50= 150, 150, 250, 250. _. ,1677 11400_
J3500, 135_0_ 13500, 11400, 1140_, 10_25, O_ 65500( _10_1 _990"1

[_,_71 _C'O_lb JT_l)-lO9 FL_P 20_S/L,59 DEG IREFAN) TOG_= 92_00
O* 46_5, 5500_ 13340_ 22375_ 53375, 64350, D* O* 2140l
O_ O* 2001 15001. _000, 6(]40, 76_0* O* 1¢910 [_50_1
32* _5_, 155_ 155, 155_ 250, 250_ 2* ,1660 _1400*
&3500, _JFO0_ _35D0* 114gO* Z1400, 10_R5* O* £2500 ! 10974 9010l

0481 DC';*32_JTSO'lOg*FL_P _5=5/L_59 OE; .{REF_N) P|TCH L,TD TOCW=I02500
O* _105_ 6160_ 16_I0, 20720* 64470, 79390, O* O_ 2545=
O_ Of 2_0* 1500, 5000* 5640, 7_dOi O* 11679 _50Ol
32* _45,5 145,5 145,5 145.5 2PO* 290"* 2, ,121_ _1400,
13500, _OD_ 1¢7J5, 1t4D0_ 11400_ 10525* O, 102500, ,093_ 9945 I

0491 OC'9n3_JTSD-IO9*Fi.AP 15_5/L_59 DEG IREFAN_ PITCH LTD TOGW=llO_O0
O, _025, 6650, 17_00, 30675, 6v_15, aS_oO, O, O, 296U_
O* O* 223* 15D0, 3000, 4600, 6600_ O* ,1558 _3500,
32, 150,5 %50*5 150,5 150,5 250, 250, 2* *_130 11400*
13500, 13500 , 10_U5_ 11_00, 11400, "10_25, O, _10500| 10_67 _575i

*Profllo= ora In '_standard form" (See Table 2.2. )-4).
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3.0 PROGRAMVERIFICATION

A seriesof I4 testswasdevisedto varify the correctnessof all mathematical

computationsand algorithmsin the NEF Program. Foreach test, the valuesof:the

: quantitiesin questionwere computedby handandcomparedto the valuescomputedby
the program.

For the purposesof this test series,a hypotheticalairportwasdevised,a

groundtrack mapof:which is shownin Figure3-1. Testcases1 to 11 useonly a por-

tlon of the airport traf,fic at a time, while test cases12 to 14considerthe entire airport.

_i Eachtestcaseis describedbriefly below.

_r

3.1 TESTCASENUMBER1

ii TestCasenumber I consistsof"three ports.
f,,
_! Port I
'!

:'i The first part of TestCase 1 teststhe input andoutput of basic data. These
;.!

data consistof the parametersdefining the f,ol;owlng:
r '

i: - Runwaysand GroundTracks
i!
' Noise Curves

J

- Altitude Profiles
/,

',, - ApproachParameters

_ LandingRoll

Variety of ThrustValues

!4 LandingVelocities

Aircraf,t Weight

Numberof Engines

- Airport Altitude and Mean Temperature

PowerCutbackandAltitude Restr'chonDesignations

' Track Grouping Information
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Wind Direction and Velocily

Aircraft Operations Assignments(Mix)

This part of TestCase 1 verifies that the above input data and their associated

indicator codesare properly interpretedand that the card formatsare as

• .- . ,_ expected.

Part 2

The secondpart of TestCase 1 verifies that the input data are properly store8

:; in thelr assignedmemorylocations. Alsot all necessaryconditioning calou-
;i
: Iot|ons (suchas groundtrack geometryand cutback end altitude restriction

" preparation) are verified.

Pert 3

The thffd part of TestCase 1 verifies the basics involved in computingthe

NEF value at a specific paint undera variety of conditions. Runway1 and

Track 1 are usedfor theseanalyses. The basic computationsverifiecl are as

i. follows (wlth reference to an arbitrary point):

The distance to the track

ii
- The distance along the track to the point of closest approach

I - The aircraft altitude at the polnt of closestapproach

- The alrcroft thrustsetting at the point of closestapproach

, : - The aircraft ground velocity at the pointof closestapproach

:;! - The groundattenuation at the po_ntof closestapproach

:: - The shielding correction at the point of closestapproach

- The velocity correction at thepoint of closestapproach

- The computationof EPNLForeach flight

3-3



The computation of N_F for each flight1 modified by the weighted

number of operations

- The computaHonof the composile NEF value

The above computatlonswere verified at several points. The following

table describes the ambient conditions for whTchIhe calculatlons wore

verified.

Table 3.1-I

The Cooditions Under Which Test Case 1 Was Performed

Mean
Airport Amblent Wind Wind ^

Cond_tlan , Altltude 1 Temperature Velocity Direction z

1 5000t 15°C 0 -

2 -1000' OoC 0

3 0' 15°C 40 kts 90°

r 4 O' 15°C' 40 kts 180°
I

i

1Thealrport altitude is the altitude above meansea level,

2Thls indicates the direction Fromwhich the wind is blowlngt measuredclockwise
from the positive y-axis _nth-e'_artes|an coordinatesystem

Condition ] representsa test where the aircraft performances relative to

meansea level mustbe modified becauseof the difference in air density at

ground level at the airport.

Condition 2 representsa test where the a_rcraft performancesmustbe modl-

fled because of'a non-sea level airport altitude and a non-standard day

mean ambient temperature.
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CondiHon 3 representsa test _lere the perf,ormancesof, lhe aTraraftare not

allered, since the vHnd Tsat a Hght angle Io tile lracl_ (in this case), and

sfand:,rd day candHions, Orahltude and 15_ Centlgrade, exist olher.w_se.

_.; Condition 4 represent_a test where the perf,ormancesare mad]fled due to a

h 40 knot headwmd for departures (a tall_ isd for arrivals).

:.; 3.'2 TESTCASENUMBER2

.i Test Cc_senumber 2 demonstratesIhe f,unctlon of"the program to force the

last segmentof"a track to be a long straight one. In thls case, th_ last

segmento[ Track 2 wasinput as a curved segmentand was modified to be a

long straight one by the program.

3.3 TESTCASE NUMBER3

lest Casenumber 3 illustrates a three-segment tra_k wilh a 270 degree turn
i

::; _neluded(Track number3). ThoconHnuhyandsummatlonalgoHthmslnslde

: and outs;d_ of the turn are examined. Additionally, a point was chosen
!,'i

which computed a slant range to the aircraft of zero feet. This causesthe

noise at that paint to be set' to a very large number. Also.. a type 2 cut-

,r back, a maximumpowerclimboub wasapplied to the alrcraf,t fallowing

::_ the track.

!ii 3.4 TESTCASE NUMBER4

_:: Test Case numher 4 considers track numbers4 through 9 and track number 2.

=,, These tracksare usedto examine the track grouping algorithm. This

algorithm simplifies the computaHons in the area where tracks are colncldeni-.

In addition., the continuity and summatlonalgorithms are examined inside

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

oroceduresimulation, is applied.i

i'
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3.5 TESTCASE NUMBER5

Test Case number 5 con_idersTrack number'10. Tile track has 15 segmentst

the maximumallowable. :[he conlTnulty elgorlthrn is examined _n the area

of two consecutive turns ;n the so:medlrecllono AFso, the effects of angular

:: w_ndcomponentsare examined.

:' 3,b TESTCASE NUMBER6

Test Case number 6 illustrates a mult_ludeof consecutive turnson Track 11.

The noise continuity algorithm is examinedin the area oF Ihe "S" turns

and on the inside oF the f_rs'tturn. In addition, a type 1 autbackt 'on alti_

tude restriction, is applied to the aircra[t on the track.

3.7 TESTCASE NUMBER7

TestCase number.7 illustrates the useof two consecutive turns in the same

direction on Track 12. The turns have d_fFerentradii. The continuity

algorlthm is examinedon the inside areaoF the turns.

3.8 TESTCASE NUMBER8

TestCase numberE examinesthe effects oF an angular wind component to

the aircraft on Track'13. Also_ a type S cutback1 e Fixed gradient ellmb-

oub is applied to the elrcraft on the track.

3.9 TESTCASE NUMBER9

Test Case number9 illustrates a track (Track 1¢)where three segmentsmay

be oFequal importance. The continuity algorithm is examined in this area.

Also, a type 3 cutback, a climb powercl_rnbout, is applied to the alrcraft

: followlno the track.
I

J
I
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3.10 TEST CASE NUMBER tO
+

Test Case number 10 tests the ability of the program to correctly handle an

input track segment length of less than zero feet for the first segment of

Track 15. This action is taken if the aircraft on the t.'aok turn before the

• end of the runway. AIsor a type 3 cutback, a climb power climbout, ts

applied to the aircraft following the track.

Note that track 15 as shown in Figure 3.] ha!;two consecutive turns of more

!! than'270 ° total in length and is therefore not permitted under the restrictions

:: described in Section 4.5 of this volume. Track 15 should be rejected by the

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

J!

_i 3.11 TEST CASE NUMBER 11

: Test Case number 11 considersTrack number 16 to test the contlnutty

algorithm. The area within the overlapping turns is examined.

,i

_ 3.12 TEST CASE NUMBER 12
i

: Test Case number 12 usesthe data from Test Cases I through II as the input

_':,_ data describing the activlty of all aircraft operaHng in the vicinity of the

_i airport. A coarse matrix of points around the airport is examined and

compared to similar matricesgenerated in each of the previous test cases.

!:i The sum of the vatues at each point in the previous matrices is equal to the

_i value of the corresponding points for the matrix rn this test. Alsor alternate

methodsof inputting mix data are examined.
i

3.13 TEST CASE NUMBER |3

!

': Test Case number 13 tests the contour generating program. Test Cases ]

through 12 tested the ability of the common subroutinesto perform properly.

The data for Test Case 12 is also used for this test case, Specificallyt this

test checks the abillty of the program to:

3-7
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- Find a point with|n o speclfled toleranceof a given contourwhen the

guessat the first point is notw_thlntolerance.

Find success;vepointsw_thina specifiedtolerance of the given contour

once the Firstpoint hasbeenfound.

Determinewhenthe contourhas closedand calculationsshould terminate.

Providea graphic outputof the contourandother appropriate information.

3.14 TESTCASE NUMBER14

Test Casenumber 14 usesthe diagnosffcoption of the contourgeneration

programto computethe compositeNEF at severalof the samepolntsas in

TestCase 12. A cemparlsonof the valuesindicatesthat the grid program

and the contourprogramproduce identical results at identical points.

3.15 TESTCASEDATA DECKS
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-10, -3,
103 HAX SEGHENTAPPROACHPROFILE
-,5 O, 1, 5, 6, 15, 16, 251 27, 30,
O, O, 2OO. 200 2000, 2000, 4800, 4000o 4000o 0000,
160* 160, 160_ 160, 160, 160, 160, 160, 160, _60a
20000, 4000, 8000* 2000* 8000a 4000, 8000, 4000* '20001

• 104
.... ii -1, Oo 1o 2,
• I O, O, 400, 1200, 1200,

I -2, -2, "2,

! -10, -3, -4, -5o =8, e7,' 105

I -1, O, 1, 5, 6,
I Oo Oo 400, 400, 2400,
! -2, -2, -0, -2, .2,

-10, -3, -5, -9,*
107
_1, O, 1, 2, 10, 11,
O, O, 400, 800, 800, 1_00,
-2, -2, "2, -2, .2, -2,
-10, -3, -8, -5, ,6,
110,
-1, -,165 1, 2,
O, O, 400, 12001
100, -2, -2, 160,
-_0, -3, -4,
t50 APmROACHPROF|LE-- NO [NOICATORS
-1_5 O, I0,
O, O, 6076,115
100, 160, 180,
15000, 80001 i00,
100 1 *,RUNWAY5 FOR THE TEST CASE*e
5000, 15j

8 "RUNWAYSFOR THE TEST CASE,
I "39900, 20000* "39900, _O00O,
2 "39900, 30000, "39900,' 20000,
3 -5000. 10100, 5000, 10100.
4 _000; 10100, -_006, I0100,
5 6000o _100, "6000, _100,
6 -6000, 5100, 0000, _I00.
7 "3000, 2100, 4000, 9100,
8 4000, 9100, "_000, 2100,

1001 2 J,TRACKS FOR THE TEST CASE_*
16 tGRoU_O TRACKS P'O_ THE TEST CASEe

3 2 5,8229_32, -I,652,4690, 5, '-,623150, -I,5
4 3 31,469270,01,65 50,
5 4 5,8229132, -1,6_2,4690, 5, _,62350,
3 5 4,{{229132¢ -_,6_13i* ,823 50,

6 42,46952, -1,6555, 1,65 50,
3 7 42,46952o -_,55107, ,823 50,
3 _ 42,46952, 1,65 80, "1_6550,

9 3,8229129, 1,65 50,
710150, 180, -,8231,65 O, 180, -,8231,65 O, 117, 1,_5 i,61 0, 791
710 0-,82373, ,023 1,4810, 90. ,823 7,n170, 130, 3,29224. 1,55 bOi
811 92,304200, -,8231,t520, .I0 ,823 160, .,8_3150, ,8_ 7P, -,82375,
511 C,823.50,
612 40, _81, ,823 i09_ 1,68 50,
713 10,
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6_4 5,6503120, ,823 1,65 O, 120, ,823 50,
5_5 6-149490, -,82_,6250t 162, -lu65157, _m823501
116110, 180, ,823 6,5830, 180, -,823_,65 Oi 180, _823 419370, _801
1_6 C,823 2,79_0, 16Nt °,82350,

108 4 _APFROACH PARAMETERS FOR THE TES_ COSEc*
1

AIRCRAFT 1 200000t 4.
"4500= 127,09257500, . 5000= 90001 6000, BOOOl 25001 lO00t lO00Ol

, ,._ 2

AIRCRAFT 2 160000e 5,
.' -3700, 127,092575001 5000= 9000= 6000, 8000, 2500, 1000l tO000a

5
AIRCRAFT 3 16_0001 2,

' -3000_ 100,953215000, _0000, _O000, 12ODOi 16000, 5000_ 2000e 20OOn_

; AIRCRAFT 4 220000, 4.
-45001 201,428156251 3750= 6750m 4500, 6000= 1625= 250, 7500_

_05 1 *=WIND OATA= TRACK l*e
i 40m 90,

::i Z02 96 *=NOISE CURVES FOR THE TEST COSEc=
, I I 40000,_3410001281000124,490120106_l_4106810_I06AlP4_559_O01137
! I 2 20000,0130,000124,(]00120,490116,068110=086104,0601001559 96,137
; I _ lO000,0Z_4aOO01_8_300114_490110t06_lO41060 9_t06q 941559 901_37
:;', _ 4 8000,0120,000#14,000110_49010b,05B100,068 941568 901559 '86m137
_ $ 5 4COO,0117,DO0111*oOO_O7,4_010_,06_ 97_068 9_1068 n7,559 83m137

6 2000,0116,0001%0,000106,490_021058 96,0_8 9!]1_69 n61559 821137
2 I 30000,OZ53,OOOI27,000IZ3,4901IDeOb_IIS=D6OlO7=p6(tI_31559 991_37
R 2 1500.,,nl..9,_OO123,O.O_19,490iI51008109=06510-t_68 991559 96_137

3 7_00,OZ2_,OOOlIT,OOOI_,4_OLO%O68ZOS,06_ 97,060 931559 89#137
' 2 4 6000,0119,000113,000109,_90105,06O 99,065 93_068 _9,559 85,137
': 2 5 ,0 ,OOO ,000 ',000 ,DO0 ,000 _OOO ,000 mOO0

2 6 ,0 ,OOD =D00 ,DO0 1000 ,O00 _000 _000 ,000
5 i 40000,_I_2,0001261d0012_,490110106OI12.068106_681_21_59 901137
3 2 20000_125*000122,(J0011_,490114,06_10_,068100106_ 96_559 941137

3 _0050,0122,000116,00011Z,49010_0_8102.06_ 9_69 92,559 6_11_7
;'_i 3 4 8000,0118_000112,_0010_,49010_*058 98m068 92_068 _61559 84_1J_
:,:_ 3 5 4000_0115,000109_0010_4901011066 _5;068 _%06R _51559 B_137
!; 3 6 2000_0114,00010_1300104_490500_068 94_068 B%06q 84,559 80_137
;; '! i 30uOO,uISI,ODUI25_OOUI_i,49LIII7106_IZI_06_O_lOO_IOI_ _ 9711_7

4 _ i5000,0l_7*0001_11000117,490J. 1_06_107,066101_068 971559 93_137
4 3 7500_0121,000115,U0_111,490107,068101,068 9%_88 _l*559 97#137
4 4 6000,0117,000111,()0010_,4901061068 97,060 911O6_ 67*559 851137
4 5 ,0 ,000 _000 t000 _000 ,O00 1000 _OOO IOO0
4 6 ,0 ,000 ,_00 _OOO ,000 ,OOO ,COO i000 _OOO
5 I 40000,01_0*000124,000120,490i16*068110a068104_06_I00_559 96_137

2 20000,0126,000120,00C'116,490112,066_06,06_ID0e06_ 96_559 92_t37
5 3 10000,0_20,00011_,_00110,490_06,06fiI00,_68 94_06_ 00_559 66_37
5 4 8000,0116.000110,000_06,49010_i069 96,068 90,068 1'6_559 _2_137
5 5 4000,0113,000_07,C_0010_,490 99,068 95,066 87,06A A3_559 791137
5 6 2000,91.12,000106,000102,490 98e068 92,068 _C68 _2_559 781£J7
6 I 30000 01_9,0001_3*000119,490_15 068109*06810_,G60 991559 95_137
6 2 15000_0t25,000119,000115,490111105_l_5,060 9%06A ,95_559 911137
6 3 7500,0119,000113,00U109,490105_066 99,068 95_060 ?9i559 85_I57
6 4 6000,0115,000109,00010_,490101m06_ 95_068 8%C6A _51559 81_137
6 5 ,0 *000 _000 _000 mOOD ,000 ,OOO IOO0 iDO0
6 6 ,0 ,000 ,rl00 ,000 _00_ mOO0 i_00 iO00 #DO0
7 t 4_000_012R,00012_:13001_8_490_14106_I(16106ffI0_I_6_ 9_55_ 9411_7
Y 2 20000,0124,000_,_,_00114,490110_0681_4,0_ 9_,06_ 941559 901_37
7 3 10000,0118,000112,t_00100,490104_60 9&,068 92_36_ 80_5_9 84_$37
7 4 8000_0114,00010A_uOOIO4_gOXOOfO6A 94,06_ _Bi_6_ R41559 801137
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i.i ¢OO 3 TEST 1 500OFT ^|RRORT ALT
1 88 15 16,? 1 5 ¢4 10, ¢ I 15 101 i E 16'1,

i! 1 90 9 I00, I _Oi iO lOOl i I01 I_ l_Oo i 150 12 ZOOo
._, i i I lOG 1 " 2 2 20, i 3 3 40r ion i 4 _ 1DOG
:. 1 5 5 IO0 1 6 6 it 1 7 7 Io i 88 0 lOG

"_i 1 88 13 Io

_i pTS
NEF PROGRAHTEST CASE -- TRACKi 5DOOFT

L_t CHECK TH_UET AND NOISE cALCULATIONS r- AND NECESSARYINTERPOLATIONS
L _:! 2

:, -599001 30001 ¢
_' "3990Di OI 1

OTA
_ 100 1 HCHA'JGE A/P PRESSUREJALTITUOEANn TEHpERATURE**
:_ _10001 O,
i.;
_ PTS
_: _EF PROGRAHTEST CASE -- TRACK 1 -IO00FT
:: CHECKTHRUST AND NOISE cALCULATIONS -q AND NECESS^RY ZNTERPOLATIONS

_i!_ .59900, 15000, i
_ .59900, 3GOD, 1
_:, -39900| Oi

OTA
100 _ **CHANGE A/P PRESSUREaALTXTUOEANO TEHPERATUEE*a

:i 0, _S,

" pTS
NE= PROGRAMTEST CASE -- TRACK 1
USE THESE POP_TS TO CHECKGROUNDATTENUATXON_ BETA = 0

5
=395001 30000o 1

_! -3_900, 50000, i, -379001 _0000o
!ii -3_900, 30000, 1
'" _09_Oo _CO00, Iii
,! NEF PROGR^NTEST CASE -- TRACK1
:_ USE THESE POINTS TO'CHECKGRUUNOATTENUATION¢ RETA ¢ 0

,, -_9SOO, O,
!Ti .38900o O, I
_, -37900_ O, 1
_: -369001 O, 1
i i oE_900, O,-19900! O, I
:'! -9900, O* 1

pTS
: NEF PRO_RAHTEST C^SE -= TRACK 1
:,. CHECKTHHUST AND NO_GEcAlCULATIONS -- AND tJECESS^RYINTERPOLkTIONS

-39900_ 150COo 1
-39900, 3000, 1
-D9900t Oi 1
_T_
106 1 m*_INO DATA " T_ACK 1_*

40_ lOOa
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MAT
NEF PROGRAH TEST CASE NOI¢
COARSE GRID -- TO BE USED WITH ALL RUNS
-AGOG0, 40000, .10000, "%CO001 10 11

' PTS
HER PROGRAM TEST CASE -. TRACK ¢ WITH WIND
CHECK THRUST AND NO|SE CALCU6ATIONS -- AND NECESSARY INTERPOLATIONS

3
; -30900, _5000, %

"399001 3000, %
-39900, Oe
DTA
%00 3 * TEsT CASE NOI 2 AND 4 _ NO T_ACK GPOUPS •

2 4 % 40= 2 4 _ %00= 2 4 12 10m 2 4 13 20$

4 4 % 4Ore 2 4 G %00, 2 A 12 %Of 2 4 13 201
5 _05 _ t00= 5 _OS 2 6Ol 6 6 12 _l 6 6 15 %Oj
7 107 % %00_ ? tO7 2 601 ? 107 3 6Oj 7 %07 16 %001
8 %05 % lOl 0 4 S %Om S 4 12 %0# 9 6 t2 %0,
S 6 1_ _, 6 4 [3 %,

MAT
NER PROGRAM TEST CASE TEST 2 _ 4 .- NO GROUPING
COARSE GR[O -- TO BE USED WITH ALL RUNS
=49_0G= .4OOOG= _OOQO, -_OGO0= 10 11
?TS
NEP PROGRAI_ TEST CASE -. TRACK 2 AND 4 W/O TRACK GROUPING
THIS RUN |S *n W|THOUT =# TRACK GOUP|NG

5
O, • %0200, %
2000! 't0200, %
4000, %0200, %
6000| I0200, %
GO00| 10200,
OTA
105 3 *oTRAcK GROUP DATA**

t 1t64 1
E i16 I0 %3
3 2t45 2 4 P 6 7 O 9

¢00 3 n TEST CASE NO, 2 AND 4 • TRACK GROUPS a
2 4 % 401 2 4 5 ZOO= 2 4 12 lOi 2 4 13 201
4 4 % 40, 2 4 5 _OO, 2 4 12 lOi 2 4 13 201
5 105 _ I001 5 tO5 2 60, 6 6 12 10, 6 6 15 %C!
7 107 1%GO% '7 lOT 2 60, 7 107 3 GOt 7 107 16 ISOt
8 105 % 10| 8 4 6 %0| R 4 12 lOj 8 6 12 %C;
O 6 15 1, O 4 13 %,

HAT
NEE PROGRAM TEST CASE WITH TRACK GROUPING
COARSE GR|D -- TO BE USEO WITH ALL RUNS

-40_OO, 40000, IOO_O, -IOOOO_ 10 I_
PTS

I NEF PROGRA_ TEST CASE "- TRACK 2 ANO TRACK 4
! THIS RUN IS "* WItH '* TRACK GROUPING

O, IGlOo, %
2000, %0200, %
4000, 10200, %

i 6000, 10200, %
aOOO, %0200, I
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' OTA
r

_: 100 3 .TEST CASE Noa 3 gTRACK 3a
_;_ 3 5 _ 6Ol 3 8B 10 200+

_" MAT
HER PROGRAM TEST CASE TST 3
COARSEGRtO-- TO BE USEDW%THAL_RUNS

: _:_ -40o00o ,4BOOS, 10000, ,lOOOOm t0" 11

.i+- _i(i PTSi NEF PROGRAM TEST CASE..... TRACK 3
USE THESE POINTS TO CHECK CONT|NUITY

15
-20101,9 10110

- 10110 1
-20001o9 10110 1
-20000o9 10110 1

;+_ -19999t9 10110 1
• -1999019 10110 1
_ -1990S_9 10110 1
"'_ -1990019 10090 t
!_i -19990t9 10090 1

_] "1999919 10090
_:_ "2000019 10090
+_ -20001=9 10090 1

-B001119 10090 1
i'i! -20101,9 10090 1

OTA
_; 100 3 etMIX DATA FOR THE TEST CASEee TEST S
!! 10 SB 4 20= 10 2 12 101 10 B 4 40=

.... 106 I o.WIND DATA - TRACKS 10 _ 13e_
_; 2 20 t 180m
• ;

_* I'IAT
_ NEF PROGRAM TEST CASE TET 5

COARSE GRID -- TO BE.USED WlTil ALL RUNSZ;
;, -40000p 40000, lO00S, -1BOOBs %0 %1;i

PTS
i!'! +';_RPRG;RA_ TEST C_SE .... T_^CK 10

USE THESE POINTS TO CHECK FOR CONTINUITY
21

-40o01 _7000,
-35Go= 16500+ 1
-30001 t6000, I
-1000+ 15000+ 1
-_000_ 14000,
-_000, l_OOO 1
-10_0+ 12000 1
-1000, 11000 1
0, 10000
O, 9000 1
0, 8000 1

, O, 7000 1
O, 6000
O, 5000

::, O, 4000 1
10001 3000 1

i' 2fl00_ 2000
_000: 1000 1
40001 O, I
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5000, -1000,
t 600Ol -2000, 1

I PTS
NEF PROGRA_t TEST CASE .... TRACK 10]

m

I USE THESE pOINTS TO CHECK FOR CONTINUITY . OONSECUTIV.E TURNS

,ii I _320Q01 -_8000e 1
-32000, -200001 1
-32000, -22000= 1
-32000= =240001 1
-32000t -26000= 1
-32000, -28000, I
DTA

100 3 * TEST CASE NO= 6 .... TR&CK 11 *
11 86 4 401 11 5 5 4Ol 1_ 6 _6 60=

MAT
NEF PROGRAH TEST cAsE - TST 6
COARSE GRID -- TO BE USED WITH ALL RUNS
-400OOi 4000Ol I0000, _O00Of 10 11
PTS
NEF PROGRAM'TEST CASE TST 6
USE THESE POINTS TO CHECK FOR CONTZHUITY -- FIRST TURN

10
-2099914 2COl 1
"20099_4 200_ I
-_9990,4 200B I
-_9999_4 2001 1
"19989o4 200_ 1
-_99991 ' Oi 1
-_9998,4 Om I
"199B014 Oi I
-19_001 Ot 1
-19700t Ol I
pT5
NEF PROCRM4 TEST CASE TST 6
USE THESE POINTs TO CHECK FOR CONTINUITY .-. es_ TURNS

4
12900, -_0322, 1
12900, -10327,
_2900t -i0332_ I
14397150 -¢032619 I
PTS
NEF PROGRAM TEST CASE TST 6
USE THIS POINT TO CHECK CUTBACK CAPABILITY {TYPE 1)

1
22000, -2OO00t I
DTA
lo0 ] HIX DATA FOR TEST .CASE NO,7 --- TRACK 12
%2 6 _5 20_ i2 5 5 _Oj

NAT
NEF PROGRAM TEST CASE
COAREE GRID -- TO BE USED WITH ALL RUNS
_4CO001 40000, I0000, -10000t _0 IL
PTS
NEF PROORM4 TEST CASE
USE THESE POINTS TO CHECK CONTINUITY IN THE INSIDE AREA

9
60COo O= 1
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'_ 6500, 500, I

5500, 500,

r,

' _"i 650Or -500_ I
5300, -SOOa I
6500= O, 1

. !:i_ 5500, .0, I
i_ DTA
:: 100 3 MIX DATA FOR TEST CASE HD= 8 _-- TRACK 13

13 3 4 401 13 _30 16 lOl 13 150 1 lOi

HAT
NEF PROGRAH TEST CASE

ii COARSE GHZD -- TO BE USED WITH ALL RUNS
-AOOOO, 40DOG, 10000, -lO00Ol 10 I¢

;_' PTS

!_ NEF PROGRAH TEET DASE
;i

_i USE 6THESE POINTS TO CHECK THE WIND CORRECTION AT ANGLE OF ATTACK
_' 8OOCt 13000, I
!,_i 15000, 20000, I
_. 25000o _OOOO, I
I:; 35000, 40000, I
':'i 55000, 60000, I
:-" 17500j 22600, 1
_r
:: DTA
::1 100 ] HIX DATA FOR TEST CASE NO_9 --- TRACK 14
;_: ¢4 08 ¢0 2GOt 14 . 5 _5 SOj 14 E _O 50=
iil
i':! HAT ', NEF PROCRAH TEST CASE
,r COARSE GRID "" TO BE USED WITH ALL RUNS

?iC'i -4coco, Aoooo, _ooco, .Ioooo, 10 11
_1 PTS
!;! NEF PROGRAH TEST CASE
_,_ USE THESE PO|NTE TO CHECK CONT NU_US NOISE

_8
6GOut -3000,
6000, -2000 1
6000, -4DOG I
7SOl;, -2000 1
?OOOo °300( 1
7000, °4000 1
5000 -2000 1"
5000 o2100 1
5000 -E200 I

: 3000 -2300 I
5000 -2400 I
5000 -250O I

:: 5000 -2500 1
;: 5000 -2700, 1

5000 .2SOOt 1
_ 5000 =2900, 1
:I 5000, -3000, 1
i 5000, -4000, I
:I OTA
: 100 3 HIX DATA FOR TEST CASE NO, 10 --- TRACK 15

15 4 t2 I01 13 4 11 10| A3 4 12 10_
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MAT
NEF PROGRAMTEST CASE
COARSEGRID -- TO BE USED W'|TH AL6 RUNS
-40000o 40000, 10000, -20000, 20 2¢
pTS
NEF PROGRAHTEST CASE
THE FIRST POINT |S AT THE E_]O OF THE RUNWAy.rUSE OTHERpOINTS TO CHECYCUTSAOK

0
-6000, 5100, 1
-80UO= -4000, 1
-8000, -8000, 2
-8000= -12000, 2
-_OOOi -1600So 2
-_O001 -24000, 2
40OUt =24000a ' 2

8000o -24000t 2
OTA
100 _ MIX DATA FOR TEST CASE N0,1¢ --- TRACK 16
26 _50 15 200, 1& _02 15 2002 2_ 101 I 2Ci

MAT
N_F PROGRAMTEST CASE TST 22
COARSEGRID -- TO BE USED _ITH ALL RUNS
"4OOOOo 40000* 200hO_ "_O000o 10 22
pTS
NEF PROGRAMTEST CASE
USE THESE PUINTS TO CHEC_ CONTINUOUSNOISE

11
-26000 -20000 2
-_6000 -10250 1
-_bOOO -10500 2
-26000 -20750 2
-26000 -11000 1
-26000 -t1250 1
-26GO0 -11500 1
-26000 -11750 1
-26000 -22000 1
-24D00 "iOOOO 1
-24U00 -12000 2
END.
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i. START
'I PLOTSO LO000o

'._ _00 1 **RUN,rAyS ANC TRACKS FOR THE TEST CASE*_
_r Ot 15=

! 8 *RUNWAYS FOR THE TEST CASE*
-}9900t 200001 -_9900, 30000_

;,; 2 -39900, 30000, -39900, 20000,
.:: 3 -5000, 10100, 5000= 10100,

4 5000, t0100, -5000, 10100a
:. 5 60SOs 5100, -6000, 5100,

6 -6000, 5100. 6000, _i00,
7 -3000, 2100. 4000, 9100,

• :_ 8 4000, 9_001 -3000, 2100.

! 16 =GRoUNO TRACKS FOR THE TEST CASE*
ii 2 1 _50,
_': S 2 5t0229132, -1,65Et4690, S, _,023150o _1,5

4 3 32,469270,01.65 50,0
5 4 5,0229132, -¢1652,4690, 51 -,82350,

:i_; 3 5 4,0229152, "2,6515_w ,_25 50,
_': 5 6 42,46952t -1,6555, 1,65 50,
;_' _ 7 42=46952, -2,65107, t823 50_

3 8 42,46952, 1,65 50, "116550l$
J::!

3 9 310229_29 , 1,65 50,
710150, ¢00o ".82_Io65 O, IBO, ",82_I165 0, 117, I.65 Io81 O, 791
7!0 C',_2373, ,823 1,4010, 90, ,823 7,_1701 _30, 3,29224, 1,65 501

? 51_ 92,504200, -,8231,%520, 110, ,825 160, "1823160, ,R23 75t _,62375,-
':;,: 511 C,823 50,

612 40o' $61, ,023 109! 1,05 501
'_ 713 10.
': 614 5t650_120, ,823 I+65 O, 120, _823 50+

515 6=,49490, ",8233,G210, 162, "I,65157, ",82350,
1 115110, 180, _823 6,58_0, 180, ".8231_65 Ot 180, .823 4t9370_ II_0,

116 G,823 2,7900, -180, -,82550,
103 5 .*ALTITUDE RESTRICT|ON$ FOR THE TEST CASE*=

!! 002 2 2000, l_ 3
005 3 2, 3000_ 12 14 $5

_i 004 4 600, . _00, 4 5 6 7 8 9 2
005 5,05 $.65 I0000, 13

0 0 0 0 1 I I _ % I 0 2 3 2 3 0
I01 016 _*PRO_ILEO FOR THE TEST CASE_

,: 0011 PROFILE IN 5TANCAR_ FORH (DEPARTURE|
O. 10000, 15000, 26500, 43D_0, 63000t iI)3_00, O, O, 1570_ I

, 0. O, 500, 15001 30001 _000, 6_001 O, 0,i_45 4000,)_
60, 80, 160, 160, 160, 320, 320, 5, ,0_H59 3500)u
40000, 45000u 40000o 55000, 35000, 35000, 0, 570000, ,05%7 25000,

:. 0022 PROFILE IN STANDARD FORH (DEPARTURE)
0, 12500_ 18000, 3U000, 4600'0, 6_0001 130_00, O_ ' O, 1620l),

:::: O, Oo 400, 15001 3000= 35_0a 5500, 0_ ,095U 40003m
160, 160, 160. 160_ IAO, $60, 160, 3, ,0033 35003t
45000, 45000, 40000, 35000, 35000, 350_0, 350_0, 610000_ ,04_2 _000'3_
0035 PROFILE WITH ABRUPT THRLIST TRANSITION

:'_ O. 14750t 15250, 17000, 270_0, 6201)0, 670DOa O, O, 12650_
O, O, 200. 15001 30001 b000, 7501 Oi ,1575 4000,),
_2, BO, 001 160, 160, 160, _,60, 2m o1339 3500)_
45000o 400001 40000_ 35000, 35000, 55000i S: 290000u t1045 30520_
0044

O, 7000, 10000, 12000. _00001 62000. 05000, O, 0, 15540_

3-19



O, O, 300, 600, )000, 4500, 6500, O, ,1533 40000,
160, 160, 160, 160, 160, 160, 160, 2, i12 35000,
45000, 40000, 40000, )5000, 35000, _5000, O, 300000, i$ )000,3,
0055
O_ 8000, 12000, 24000, 44000, 70000, 90000, O, O, 13000,
O, O, 300, 1500t )000, 3700, 41_00, O, ,I 300001
160, 160, " 160t 150. 160, 180, 160p 3, t0779 250001
38000, 35000, 35000, 25000. ESO00, 22000, 4300001 ,0779 250001

i- 0066
O, 4000, 6000, 13000, 20000, 62000, 75000, Oi D, 2600,
O, O, 300, 1500. 3000, 5200, 7000, Ol ,1605 15000,,
160, 160. 160, 160, 160, 160, 320, 41 ,I 1200_,
15000, 10000, 15000. 12000, 12000, 12000, O, 215000. ,0391 _4001
0077
O, 4500, 7250, 15000, 32000, 65000, 82000, Oi O, 27001
O, O, O, 15001 3000, 4000. 7000, Ol 8154U 15000,
160, 160, 160, 160. 160, 160, 160, 4, t087 120001
10000, 15000o 15000, 12000. 12000, 12000. 0, 2JO000_ 10373 _SO01
0888 TWO SEGMENT TAKE.OFF PROFILE
O, _, 100000t
O, O, $0000,
160. _60, 160,
I00001 10000,
0909 TAKE-OFF PROFILE (NON.STANOARO FORMI
O, I00001 12000, )2000, 36000, 1360001
O, O, I00. I00, 5000, 10000,
160, 160, 160, 160, 160, 160,
15000. 15000, 12000. 15000, 15000,
10_ T_IO SEGMENT APFI(OACH pROFILE
_1, O, I0.
O, O, 60761115
-2, -2, -2,
-I0, _3,
103 MAX sEGMENT APPROACH PROFILE
-,5 0, I, 5, 6, %5, 16. 25, 27, 30,
O, O. 200, 200, 2000, _000, 4DOOi 4000= 40001 O000_
160, 160, 160. 160, 160, _60, 160. 160. 160. 160,
20000, 4000, 0000, 2000m 8000, 4000, 8000, 4000 t 2000p
104
-I, O, I. 2,
O, O, 400, 1200m 1200,
-2, _2, -2,
-lO, _3, -4, =51 PSI =?,

-I, O. I, 5, 6,
O, O, 400, 400, 2400_
-2, -2, -2, -2, -2,
-lO. -3, -5, =9,
I07
-I. O, I, 2, I0, I_.
O, O. 400, 800. BOO, 1000,
-2, -2, -2, "2, -2_ -2,
-10, -3, -6, _Sf -8t
110
-l, -.165 1, 2,
O. O. 400, 12001
160, -2,' -2, 160,
-I0, -3, -4,
i50 APPROACH PROFILE -_ NO INDICATOR5
._,5 O. I0,
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8 2 £500010523,0001_7o_00113_49010%06NI031068 97106_ 931_59 89t_37
A _ 750010_7o000_11100D_O?I490_O3j06_ gTt_8 911_68 _71559 831137

4 6000,O_131000107tOOOiU39490 99tO6R 031068 871_6R _315_g 7g1137
B 5 _D 1000 i000 . t000 iO00 1000 t000 1000 iO00J
8 6 iO 1000 i000 I000 t000 1000 i000 _00 i000
9 I 40000mO126jOOO_OifiO_16j490_12_06_6_0681001_6_ 961559 921137
9 2 20000105221000156_O00_2t490_O_fO6PZ_1068 _i_ _lS_g _811_7
9 3 I_O00jO_I610UO_OBuOO_O6149010_O6R 961_68 9_I_06_ _6_g 821137

9 5 400010_0910U01_3o_00 O_i_?O 95t06_ _9_6_ _3_6_ ??i_ 7_i$37
g 6 2UOOIO_O_OU01_00 9_p_0 g4106_ _8j06_ 8_6_ 78_55_ 741_37

10 2 15_00101_*000115100011_i_90_07fO_10_j068 951_6_ _I_9 a71137

_0 _ 6000*UIlIIOOOlO_tOOU_U_490 _7106_ 911068 _51_6_ _59 7711_7
_0 5 IO _000 .I00U j000 iO00 iO00 iOO0 1000 _000
_0 6 _0 ,000 onOU _000 _000 i000 _C00 10_0 _000

1_ 3 100_010_4100010_I000_0_*_01001068 _4106_ 8_06_ _I_9 _01137
I_ 4 800010110100010_t_0010014_0 g61068 901_68 _41_6_ _01_9 761_7
I_ _ _0001_0710_010_I_00 _7t_0 g3B068 _7_068 8_6_ 771_59 731_37
I_ 6 _100_01061000100_000 g6_90 9_06_ _610_8 _lO_ 76_59 721_37
_2 _ _O_001012310001Z710001_490_OO_O6_Zn_068 97_6_ 931_ _91_37
12 2 _0001011910001L310001_?,49010510_ 9gI_8 93106_ A%_9 8_37
I_ 3 760010_3,0_O_071_JOOIU_*4_O'9?B06_ 931068 _7t06_ _3_59 791137
I_ 4 6000_09,000_03_0_ 991_90 9_060 _910_ 8_1068 7915_9 7_I_37
_ _ IO ,DO0 I_00 IO00 I000 1000 I00_ J000 tO00

13 _ 400_0pU122_0_i_61000_12_490_0_I0_I_02_068 g_I_68 q2_5_9 _01_37
I_ 2 _Q_O_OI_SIO_OI_I_IOOIU_490104_06_ _106_ 92106B _59 84_$37

13 _ _000_0_000_0_f_00 9_490 g4_068 _106_ 82106_ 781_59 741_7
_3 S _00010_0_,000 g_nO0 _90 gi106_ _*068 7_6_ 7_I_59 71_$37
_3 6 _0_0,0_04,000 _tO00 9_g_90 gUi_68 _4_068 7_06_ 7415_9 701_37

1_ 3 7_00101_,0001_5_000_011490 9710_ 91o068 _!_i06_ _i_59 771_7

i_ 5 i0 JO0_ 1000 _000 I000 i0_0 i000 1000 _000
I_ 6 _0 1000. _CO0 _0_0 tO00 _000 _000 1000 uO00
i_ I 400_O_01341000_2_0001_90120_6_Z_410_1U_O6_._4J559_001137
15 2 2_OOiO_30*O00_24_0120j4901_6_O6_1_0IO6_O41n6_OJ_ 961137
_ 3 _00001012_,OOO_OOU_141490110_U_I04106_ 9_I_6_ 9_5_9 901137
I_ 4 _00010_Oi000_O_10,490106_06n1_O_O6G 94_36_ 901_9 _137
1_ 5 40001_117,000111_000_07_4901051_6_ _7j_6_ 9_i_6_ _71_59 _1137

16 2 _OOOI 131.0 _271LJ 1_j0 _I_I0 i_0 _lO 9_0 8_JO
16 3 7_00_ _23,0 i_?I0 _i_I0 _07_0 97_0 90_0 6_I() _II0
16 4 60001 11_0 _0610 _0_i0 _0_ _I_ 8310 80g0 7_0
16 5
_6 6
_05 3 _T_cK GROUP DAT_

I _t64

3 _4_ 2 _ 5 6 ¸ ? 8
106 Z _W_N_ o_TA _ TRACK_ _j _0_ ÷ 13_b

401 I_0_ 2 _OiO I00_0
107 _NOXS_ CLJRVE ^pPRoACH THRUST hI^TCH_

3-22



_
o

0
o
_
o
_
o
o
o

0
_

-
-
o
o
o
o

W



4.0 NEF PROGRAM USER'S GUIDE / _!'

' j

_': This section conta|ns information regarding the use of the NEF program, i:

I i All control cards pertaining to the execution of the program are discussed. Methods

• ;,I tar data entry_ modification and replacement are presented along with the correspond-

i_! ing punched cord formats. Brief explanahons ragard'ng inp_ data are included as :
i l well as input restrictions and data input ordering rules. Program error massagesand

Informative messagesare listed and explained. AI.so, to aid data entry, a set of

_ aodTng farms Tsprovldad. / 'j: i'
.i-L

i?,

ZI
"_li

/:i

,.t
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4. ] _ut Codlng- NEF Contour Program

Deck Setup

A sampledeck selup for Ihe NEF contour programis shown in Figure 4.1-I.

Additional data blocks not sfiown end thelr accomponylng code cords may be insertedt

without confllct, betweenthe Noise Curve Definitions and Mix Code Cords shown in

the figure.

SystemConlrol Cords

in general, theseare necessaryfor setup of peripheral devices onklallocatlon

of core. The format of the systemcontrol cords varies depending on the type of

machine used. Consequently, they will not be discussedhere.

STARTCard

The first progrorncord mustcontaln the word STARTin card columns 1 through 5

asshownbelow. The remolnlng columnscan be usedfor commentswhich will be

printed on the first I_neof output.

"I _ Iz I _14'I',It'I"lt ,_I'_II_I"I _zI_H'I_q"-H'q_,,H.qsor,_l.,zl_12q.,.

PLOTCord

The secondprogramcard controls the plot output, if any. A sample is shown

below. A blank card isused wheh no plots are desired. After this cord the program

proceedsautomotlcally to the input data read_nroutine.

Field I - The first fi_ld mustcontain the word PLOT for contour plot output.

Field 2 - The 12 in thls Field indicates output o.nto 12 inch wide plotter" paper.
30 inch paper can also be speclf_ed.

Field 3 - EorrnatF_..O.This f_eld contai'ns the scale l'actor in feet/inch. If no
scale is specified or if the contour is too large for the scale ohosen_
the programwill outema:tlcally scale the conlour to the smallest
mu)tlple of 2500 _eet/_nch that vdll flt the contour onto the plot p_flor.
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i

U

:;:" (

.'_ End Cald
"i
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READIN Conlral Card

!
After the PLOT card_ Ihe program beglns Io randa_rport data. Th_ first nard

i" _sthe READ]N control nard. Th|s nard prenedes each separate block eF_nput data.

' " A node conlalned _n the first fields Iransfers program control to Ihe desired 7nput

_ I • subroutine. This code and olher elements ef the READ_Ncontrol card dre listed in
I Table 4.1-1. The sample card below 7s for mlx data input.

,, Field 1 - Code for input dala nategory (ICODE). See Table 4. I-1 for e
complete I[sting. A zero returns control to maln program.

F_eld 2 - Input dump _ndlcator (IDUMP), A blank or zero in this field
suppressesprintout of"Fntermediate calculations performed an input
paramelers.

i_i Field 3 Format 13. Thls field contains nount _nd[aatar for the(ICNT)O

I: block of data that follows. Table 4.] -| ITstsspecific definHTons
I, of this indicator f.or the various input categorles.

, Field 4 - Format F5.0. Th_sfield _susedexclusively for m_xdata 7nput.
It contoTnsa factor (FAC) that Is described Tnthe paragraph on
mTx data on page 4-15.

F_eld 5 - The remaTnderof the READIN control card is reserved far comments.
:, _,: Thesecommentsare prlnled above each set of input data as they

J ,' are "ecl_ond" _n the prlntout. Useof this commentblock is an easy
: way of documenting the data usedto make a parficular run.

I

i'i
J

J
I !
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Table 4.1-I

READIN Control'Card

ICODE ICNT Input Category Contentsof" Input Dump
..... ,=

-. O00 - Returnsto main program -

.... 100 1 .Runway, track data Not used for runways

i : Paramete'rsstored for cal-
, . .... ]00 2 Track data (only,) culatlon of distance to

ii: each track segment

_. 100 3 MIx data (10ngform) Sartec[t combined list ofequivalent operatlons*

: Track usepercent,100 4 Sameas above
:: mix data

":J 100 5 Mix date (fixed Sameas above
percent format)

,., 101 #Profiles Profile date Not used
}i

102 tl Noise Curves Noise data Not used

; Restrlction start and end
'i 103 #Takeoff Restrictions Takeoff restriction data altitudes and distances for
..... each takeoff profile

Resultant list of equivalent104 #Merges Noise curvemerge data , ,/ operehons
i

:!: 105 # Track Group Track groupdata Not used

106 #VVindCondltlons Wind data Not used

; I Noise curve- approach
!:i ]07 - parametermatch Not used

,,_
108 Approach Approach parameter Not used

: parametersets data

109 - ToMrancesforSIFT
and LoopCheck Not used

, ,,.

Equivalent Operations - the total numberofoperations in a 24-hour period (with
night flights weighted by a factor of 16.7) for any given aircraft type on a
partieular profile and track.
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Runway Data

For Ihe purposesaf the NEF programrunways are defined in one direction only.

The brake release point determines one end and Ihe landblg Ihreshold (on the opposite

end) the other. Ground tracks are appendedto the thrgsholdend. Ambient pressure

and temperature are alsodefined in,the set of runwayinp_.

F_UNWAY DE/1NJTION CC)DING FORM
pleuledo,,_t

(1) ..... , _ _2_4" r'" ',', I ................................................

(3) _ h','s:"_'4-,'lI-","-"," '""""'"_"Ik"".........[ _',',",.I J':'.',............'I_'_"_'.'''"'',"'''_''',','''_-

• _._ :'-'_',,, i I,,,, ,-,-a _'_J K-_",,, I I',,,,,, I''b .......... ,,', ,-,.-_.,-
I-.:___e_, :._._Lo_.] / .... r,, l -L_J_._,-J I:,._:_.¢,.._.lI ....... h_'_............. ........
L,.J_k.._.,J'-'l'''' ,l ....... / I,,,, ,,, 1_,7,,,, .11,,,,,, ,I,......................I,,,5_J ....... I,,,,\.,.av,,........H,,.,.,'I, ....... :..........,.I ..... _,.J,__/,,,,.i L___J I..... ',,}1..... ,Jh,,, ............ ,,,,,,.,,,-J

.,_k,=,, ,: Xr ,/,,,,,,11 ....... fl,,,,,,YII / , .I
__1,, ,,':,_,,l_ ,J_ ...... AI ...... II_....... II ....... I ............... _J

.,.I;;,,;,,1_,., ,:1_,-1 .., I ....... I, ..I ............ , .,:,_,._

l_. I....... II ...... .I ...... UI ....... I .i ....... '............. ,.d

_. I ....... II ....... i] ....... I Jl ....... It ....... I ..................
__ I ....... II ....... II .... ;,,II,,,,,,IH ....... II ....... I ..................... _,_1

I ....... IU__.,__Jl,,, ,__.:,J/ ....... IJl ....... II ....... I ...................... I
_1 ....... i LI__. __J I ....... il ...... Ill ....... II ........ I ....................... I

• ,_ , ,, rl ...... I .,,, f, +, J _ ,,, , ,,,.I ...................... I
_1 ....... I I ....... II ...... f/I ....... II ....... I ...................... I
ilk ,!lll,tloi.l.l_ .!_pl_#l,.,li_ll tll+l,l_!l :d _r I _+,lillpll .......... i*,_jIpll+l_,+ :**e_iHl:.lnJl.i , ,,I.I.II,t,+IIH_F_I.I,_,_,,I_I_I,nI:+I_I_I_IHI:*I_j.

I I
@) (7)

(l) Airport pressurealtitude in feat abovesea level. P format.
(2) Ambient airport temperature in degrees cenffgrade. F format.
{3) Number el_runway definition cards to be Input. i Brmat.
(4) Comment.
(5) Runway number. 1 Format. Thesenumbersmust form a set of censeautNe

integers starting from ].
(6) x,y coordinates of the'brake release end of the runway. F fornlat.
(7) x, y coordinates of end of"the runway to which the ground tracks are

attached (threshold). F format.
(8) Space for comments.
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Track D_._I a

The re_d;ng ofground h'ack d_ta be£1nsirnm£diafely after input of runway

del]nHions wlth no READ1Ncontrol card recuired, Tracks co.shl of up to 15 segments

which are aHher stralghl lines or circular se_rnenls, Segmentsare defined by o lenglh

or turn angle and a radlus of" curvature. A _adluso[ 0 designatesa stralght segn ont.

:: The first segment mustbe straight, therefore, theradius of curvature input is unneces-

sary. Data [or tracks wHh up to 8 segmentsmaXbe _npul on one card. AddiHonat-j

. .- :¢_ segmentsrequire Iwo cards. An example of such a h'ack is hack no. 12 below.

The direction or turns is denoted by h% slgn of the radius of curvature.i
Positive is to the right.

(2) .,..__._ \ Z_C_D_IACO:Z:ZGFO_
It_u.._ It) \

(I) 0_-_,._._......_ne_s _¢_._L_,..'r_.-'_c_¢_J._,_k._._._r_,...............
_."-.l,.-..:',_;:_i.._'.,,4-..,.,,,,..,,..,,...l•,,,:.-_,.I......t.....................,,.,I,.,..-.,............,-J.,,.,.,,..,._.,,,.-d,,,,,.,-,,I......

(3)--"J_I-4_'_-_J'_-'-,-'.k,'' _ '"' " !°""_'-4'._' _-_-_,-!....!........ !....... ,I,,,, k,,-",-
. _.,z4._ &._._]/,__,_I-z. ¢" re.,, / .... ! .... I,., _I.._._.,,,.I,_,_._,I ....... I ........ I .... _,.,.._

(4_ "--_.'_!_:: :_ . ._b':_._,b.._, r_, ,, I ........ I .... I_, :, L._,, I.,....... I ........ I .... t,..r.,t..

:,:!'i (5i--_.,_.4._!_ k,"' ','_._ ....I:'"_ ;'"I'_ ' ............. " ' ""_

I_.1,1._ __l__l, _ ........... I, ..I .... ! .......... I ...... I ...........
• LJ._L.J___I \j, .......... I, :1,,, ! ........... .... I,i .........

i 1"7", I I I I _' I I I i I
_'_ " I: I............,....I....................I...........

i:
(1) Number of track data cardsto fallow. I format.
(2) Space Forcomment.
(3) Number of runway to which the :'rock is appended. I _ormat.
(4) Track number. ! format.
(5) Number o1"se_menlsin the troc_:. I ,Zormat.

(6) . Length o[ the first segment in nc_tlcal miles, f torm,._t.
(7) Length or turn angle and racfi_._rF curvature of" subsequentsegments.

Lenglh and radii are in nautic_f miles and turn ancJlesare in degrees,
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Track Groups

The combln?ngoFtracks inlo groups is an e/ficlency measurethat can be uIHized

whenever Iracks coincide for a d_stencenear the runway and operational restrictlons

along the common distance are identical Forthose h'acks. A sample oF lhe input codin_

_sshown below. Following the IIEADIN code card, one card must be inpul for each of

the groupsspecified.

1RAC)¢ GROUP DATA CODING fORM

L
(1)-

(2)
{3)

(I) Track group number. ! format.
(2) Commondistance in nautical miles from the far end of the runway f'rom'a

po_nton the track. F format.
(3) Numbers of" the tracks which are membersof the group. !f there are more'

than 16 tracks in a particular group they may be entered on a second card
vclth elemenls (1) and (2) repeated. Format 1615.

(4) Spacetar comment.
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Noise Data

Any noise level hlformatlon slored in the program may be repk_cod or cfllered,

_, Either on enth'e dare set may be replaced or a curve far an indNidual power selling

i,, may be chan_ed. IFchanqes are madeat only a slngle power sellhlgr care must be

ii exercised 1o nsure thai proper ordering of thrust I_vels is mahllah_ed. The ind|vlduol

' :.!_ curves musl b_ numbered consecuflvely wifll decreasing leveFsof power.
!

The indicator _CNT on the READIN code card contains the number of curves
T

to be read in. One card ror each curve follows in the format illustrated below.

They may bu input in any order,

mr, i _,,,.I ...... I ...... I ...... I,,
.... I _..,rt.__, _, ,I _1...... I ...... I_,,

(I) Aircraft type number, ! format°
(2) Power setth_gcurve numberfor thcl aircraft type. ! format,
(3) Corrected net thrust correspondingto lhe follow_ng nobe levels. F formal.
(4) Effective perceived noiselevels corresponding to the input aircraft type

and power setllng at the slant ronges spe_i_Tedin the heading. "Format 8F7.
_5) Spa=e for comment.
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ProFile Dale

Performance dala for a Iorcje numberof takeoff aperalions are storedin the

pro91am. However, approach profiles are not. The required profile data consists

of aircraft height, thrust setling and speedat up Io ]0 di'stancesalong tile fllgi_t

track. Sample input are shown below.

SeeSections 2.2.1 and 2.4.2 for the standard takeoff profile formatand

#escripHon. See Section 2.4.3 for use of indicators for approachprofiles.

(3)

(1) Profile number, l format.
(2) A code wblch determines the interpretation of the input 9round track dlslances.

A zero or blank implies that these distances will be input in nautical miles.
Otberwise_inputisinfeel.

(3) SpaceForcomment.
(4) Ground track distances. Format IOFS.x.
(5) Aircraft heights abovq the runway correspondingto the input track distances.

Format 10F_l.x.
(6) . Aircrc_ft speed in ktas.
(7) Corrected not _hrustin poundsper r.-ng[ne.
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Approach Parameter input

The pararnelers which o_e :_toredfor u_ev;ith dpploach profiles may be replaced

or changed _n a manner illustrated below. The number of sets Io he input is contained

in the ICNT indlcater on the READIN code card, 3 ea.rdsare input rot each set,

I ri'_eACli F/,b',M_ T[R COIJ]NO FO:_M
.' pit h,i J_ All

h_Lh ['J

: !

_.'JL_;.T_.,_ffZ..T..S't_eoc.,,_j z __.._._...__ .. , .

• ,,I,.,...,I .......... ,,I..., ,I ..... I ..... I ..... I ...... I ......

' "'"',:..',._,',:li'i: ;',if; :;;;:...... t.... _ ...._, ...._......._,,T,,,--_,

(6) (7) (8) (_) ( i) (]2) (13) I)

_:', (1). Parameterset number. I format.
: ' (2) Title information.

(3) Aircraft landing weight in pounds. P format.
(4) Number of engines, F format,
(5) Landing roll distance in feet from the threshold,
(6) Landingspeed in knots,
('7) Net thrust required for approach on a 3° glide slope wilh landing flaps,

Thrust is given in poundsper engine,
O .

(8) Net thrust required for approach on a 6 ghdo slope with landing flaps,
(9) Thrusi:required far level flight with approach flaps,
(10) " o . .Thrust required for approach on a 3 ghde slopew_th approach flapsset.
(]1) Thrust required for level flight with maneuverflaps.
(]2) Thrust required for a 500 foot/nm descentwith maneuver flaps.
(]3) Zdle thrust.
(14) Thrust for reversal.
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Takeoff RestrictlonInput

If the desiredtakeoff proceduresdonot correspondto the recommendedATA pro-

ceduret then segmentsmay be addedto the stored profiles so that they more closely

approximate thedeslred operations. The 5 typesof segmentsthat maybe addedare listed

in Table 4.1-2, "Fhelrposition and length in the profile may be specified either.by dis-

. _ tances frombroke releaseor alrplane altltude. Perobvious reasonsthe endof a restrictiont

! which places the aircraft in level flight mustbe specified by a dlstance from brake release.
i

The input format is shownbelow.
!

After'these cards an addltional card is input in format 1615which allows the user to

averrlde the cutback optlon Forany of the 16possible alrcraft types. The posslbleoverride

modesare listed in Table 4.1-3.

T/.Kcor_ _LSI_JCTION CO[_]NO }'O_M

(6)

I .... I .... I .... I,,, ,/.Ll-_.JJ__._.J

jt is llll

I I I f ,.J_14.

I _ _ I I I I II I I J.J- i_J-.

J_J.J_l_ .J._

._,J_l.. I I I i

j ,.L,_--L,=J.J .J_

(I) Restriction number. This number is selected by the user, but mustbe lessthan
25. 1 format.

(2) Code numberfor type of restrictlon. SeeTable 4.1-2. I format.
(3) Gradlent for type 5 cutbacksonly. F format.
(4) Start of restriction. If the input value is greater than ]gOt the programinterprets

it asan altitude in feet. Otherwlset it is taken to meana distance from brake
releasein nautical miles. F format.

(5) Endof restrlctlon. Theinput convention is the sameas Forthe beginningof the
restriction.

(6) Track numbers. 4-12



,j

!: Table 4. I-2

. _:i TcskeoffRestriction TypeCodes

: '0 - No restriction

:i ] - Level flight (_r.:xTmumaltitude resldcfion)

2 - Segmentat takeoff power

3 -, Socjmentat maximumcllmb'power

4 - Culback to thrusi"spec_fTedby FARPart 36

5 - Cutback to a speclf"ed grao'en_"

_' Table 4.1-3

= Restrlct_onOverride Codes

', 0- Alloy any type of restncl on

] - Do not arlow any resfdctiens

!t 2 - Allow FAR_ type cutbacks only

' 3 - AHow _nsertion oF takeoff or climb power
;; segmentsonly
il

i:
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Wind Da_a

Separate wind co_:Ld;JTonsm_y be JnpuJ",rot each lracE group, This a}Jows

compulallon oF perFormanco corresponding to averaoe wind conditions on each

group of Irochs when they are in use. Calm conditions are assumed when no data

are given for a part'lcu|_r track group or when a track ls not assigned to'any grc_up,

Th_ required input _sshown below.

VIIN[} DATA CODING FOPJ_

t_JyLZ_L:t£0_p.$0_'1f_S

,?_,*.!1_. ,_.lr,nr., ,...... tr.,_n.*n,r,._,.!_,[,,,, _,.i, _ _IL0 n.,n. _PII_ _I_ICI_O_; ,n,,'._ ,!._,$PI_ I _:IICIIO_¢,_

(3)--

(I) Number oF"the group for which the wind conditions apply. ! I'ormot.
(2) Wind speed in knots. Format F6.0.

(3) D_recfion from which wind is blowTng _n degrees from the poslt|ve
y-d_rect_on. Former F_;.0.
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MIx Data Input

The aircraft fleel mTxh a deserlplron of the lypo and mognltude of activity at

an airport. The input conslsls o[ tabulnHonsof the numbersof day and night operations

for each flight into lhe airport. For lho purposesof the program, a rlfght "sdefined as

a combinalion of aircraft lype, profile and ground Irack. Data for four flights are put

on each cord. Reading conllnues unlll the progrcm hils a blank quarter of a card.

If data [or a certain flight appears again, lh_ operations ore added.

The varioble FAC on the READ]N control card maybe used to increase or deerea'se

the mix qu_nffty by o multiple. The del'ault value is I. A negal;w variable means

that the present mix should be added to data cflready _vailable Io tile machine, If FAC

is positive, the previously read data will be replaced,

(]) Track number, I _"ormat,
(2) Profile number. I fore,at.
(3) Aircraft typ_ (noise curve) number. ! format.
(4) The number of daily dayllme operations for tile defined aircraft type on

that particular profile and track, F Brmat.
(5) The numbero_ nighttime operations. F _'ormat.

(6) The first blank field. This s[gnifias the and o_ the mlx data.
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Track Percenl Usage

Thls type of input is used when the dlstributlan of indlvldual .fllghts aver all

tracks is not known, but where Ihe Iotal percanl usaDefor all alrcrafl types is kno_V'no

In thls case, Ihe mi× is input wlthaul asslgned tracks. The program then aulomatically

allocates the h'affic to the track. Tf Ihe approach profile number is not.specified in

the mix data t a profile number is assignedequal Io the track number plus 100.

.... When used, thls input mustprecede the mlx dnta.

tRACK USAG[ COOING rORM

(i),

J ' _ ..L..I. _ i

, ._.
.J. _.J. J_.J.J--

(1) Track number. I Format.
(2) Percent oF lafaJ alrpart landingsm_e on that track,
(3) Percenttokeoff's. F format.
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Match ParameterInput

Somemoans_snecessaryForIhe program to cc_re[ate the slorod approach paramelm's

wlth the aircraft t_Jes that Ihey dascfibe. The rn,._Ichparameler h_put con:isis of a s_ngle

card after the READIN code cord'. This card has 16 fields - one Fareach possible air-

craft type. The numbar of the approach paramatc.;so! that applies to edch noise curve

h enlered into Ihe corresponding field. The card f'ormai is 1615. Thls is a necessary

input when c_pproachprofile indicators are u:ed.

)
i

i,! Noise Curve Merglr_g

:_i The merge option allows Ihe user to change noise curve numbersdefined in

'!"i the mix data. Thls allows increased efficiency when two curvesare defined idenlically
_; and can be combir_dot_

[!:; After the I_EADIN control card, the merge input requires one card Foreach noise
curve to be redefined. The card rormc_tis 213wlth the Firstfleld containing the noise

,_ curve number to be changed and the second cont_Tning ils new value. The remainder

of the card is loft for comment.

Tolerancel,nput
I.

Due to unusualairport data, it maybe desirable to change the tolerances usedin
".i

the programfor determiningwhether a Flight producessignificant naise and Fordetermining

whether the contouri_ caught in a loop. The loop tolerance andsignificance tolerances

are read on o single cardl Format2FI0.0 in that order. See Table4.1-4.

ii

i
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Table 4.1-4

Tolerance Inputs

Variable Card Columns Default Value Meaning

TOLLOP 1 - 10 O. I Fraction of stepsizelminimumdis-
tanceof contourFromitself.

i TOLSIG 11- 20 2.0 MaximumnumberoFstandard
devlations from the noiseenergy
average allowed for slgnlficance.
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ProgramConh'ol Card

After e blank READTNcontrol cord hasbeen read, the next input is csprogram

conh'ol card. The avaU_ble opllons are as follows: The fkst letter of each code word

musH_opunched in card column 1.

i START- loopsconh'ol back Io tile beg in n,qof the program. .Justasbefore, IIl_
:: card thai follows mustbe o PLOT card.

_i END - terminates the run.

MaR - returns to the READIN routine for more input data.i'!
:', blank - precedeswilh the contour oalculalion.

Contour Title Cards

: AFter o blank program control card, the programexpecls hvo lltle cards. Card

columns I through 6 on the first are reserved for a usercontour identification code.
!

The last bye d_glfs of this codeare assumedto designate the year for which Ihe contour
: predlcHon will be made. 24 locations after the _dentlflcatTon code are reserved for

_ Iho airport name. Th_s_sprinted at the top of each page of output. The remainder of

: the card _sloft for gc_noralpurposetitle informallon, it also is printed as o beading on
i

i each output page. The secondcclrd isa plot title card. However, ft also is _ncluded

i _ in lhe pr'nlout headmg.

ii.I ContourControl Card

,_ Dela to define an h_d_vldualcontourare contained on a single card. The format

'.:_ is 8F]0.x, Fg.x, li. The parametersare described below.
i' --

• Field'l - Thetarget NEF contour level. A negoHvn value s_gn_fiedthe lost
contour desired before returning to the program control card.

Field 2 - Acceptable contour tolerance.
Field 3 - X-coordinate of the start point.

: Field 4 - Y-coordinate of the start point.
Field 5 - Stepslze in Feet.
Field 6 - X-coordinate of Ihe last contour pornt _f the user desires the _:ontour

: to end at a different point titan the start point. When using this option
it mustbe known that the end point is on the contour. If flelds 6 and 7
ore blank, the end po_nt is ignored.

Field 7 - . Y-coordlnate of the end pabst.
Field'8 - Maximum number of contour points you'll allow. Default is 250.
Field9- TERROR-adumpindleator. SeeToble 4. t-5.
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TcblJ 4.1-5

Conlour Dump )ndlcalor - IERROR

0 - Normal oxecul[on. The prlnled _u_put consisls only of
..... I calculated con(our polnls. This ,nd_calor v/ll be switched

to 2, if the program Forsomereason Falls lo Find Ihe eonlour.

1 - The output will list lhe coordinales and noise exposureat
over), po_nt consldered in the contour ilorfillons.

2 - The output wUI contoln o labulali_n of" the noise I'romeach
eoindivlduol fllghf at every point conolaered i _ Ihe contour

iteration. ExecuHonwill lerminc_ewhen a point on the
contour is found.

3 - The output is _dentical to (2)y however, execullon does not
Ira,1Mate when _ pont is found.aulomaticaily "
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4.2 ' input Codlng- NEF Grid Program

Program Control Card

i

The fir._t input card encountered hy the NEF grid program is a program control

>! card. The code optlons,whlch mustbe entered in card columns 1-3, are:

.!
_'_ DTA - sendsprogram conlro_ to READIN for input dala.

." t i
.'_ END - terminatesexecution.

: MAT - sandsprogram control to a routine Ihot reads coordinates of a mah'_x
oFpoinls over which noiseexposure levels are desired.

, PTS - calls a routine that readsa set of descrete po_ntsI'or no_seexposure
I evaluallon.
r :

' : 1lie first cardof the _nputdeck m_-,slbe a DTA card.
4

• !

_r_
_:, Dalo Input

Input routines are sharedwith tha NEF conlour program. Thererore, input formats

' and procedures are identical. Note, however, theft the tolerance inputs are meaningless.

:_: Matrix De_initlon

This programoption allows calculaHon oF noiseexposure over a _:ectangulargrid.

:'_:: After two tillo cordsIhe grid isdefined on a slngle card os follows. Th_ f'ormotis

: _ 4Fl-.x,415.

,._l*t I I I .q [" t!, _,_J*IH I_t I._._ I.'_ .l_ _f.I. I I'1 l"['!'!""l I**t"l'_l'l_ l'l*'l**_r tl'Dl_*l _ _t1_1 m_' q*_*l I"1 ',   ',OOrOO..... ,l'o o..... ,,.J....I....,I,,,
Field 1 - Mhfimum x-coordinata o_ the grid.
Field 2 - h_ax_mumy-coordlnate.
F_eldg - Dis!anee between grid points in the x-dlreclion in feet.

. Field 4- - Dislance between grid points in the y-direction in feet. (A negatlve quahHty.)
Field 5 - Nun:L_eroI columnsin the matrix. /x polnts)
Field 6 - Number of rows. (y polnts)
F;eld 7- Dump indicator. I_ th_svadohle is nonzeroe inf'ormaHan will be prlnted for

each individual flight.
: Field 8 " Conh';bution indlcotor. [fthls variable is nonkero, the componentof the

total exposuredue to each indlvldual noise typa w_[[ be output.
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D_screto Point Input

Thrs is nearly idenHcal fo lhe mah'ix _npul except Ihat the polnls are defindd .

individually." The first card aher the twa tilfe cards sets the number of po_nt definition

cards to be read in. The format for this cord _s 15. A separate card is required for

• each point at _vh[ch the noise exposure calculation is desired. The format oF these

• : cards is 2F10.x,2[5. An example is shown below.

i

iJTIT-.I;:ZZ2I;"t'
Field ] - x-coordlnate of the point.
Field 2- y-coordlnato.
Field 3 - Dump indicalol'.
Field 4 - Cantrlbufion indlcoior.

The indt_:ators have _denttc:a] meanhlgs ',vilh' those used in matrix de_"_nittens,
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4.3 CodingForms

• i The following |s a set of coding Formswhich can be usedfor enteringdata

into the NEF programs. The titles indicate the data to which the formsapply. E'ech

formhasbeensectionedto indicate the fields wherethe programexpectsto find data.

•q

LLL

rr_
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TP_,CK DATA CODING FORM

Pleasedonot
koypunch(*)



TRACK GROUP DATA CODING FORM

TRACKNUMBERS

f Cgh_h;ON , 9 10DISTANCE I J 2 3 4 5 6 7 B II 12 13 14 15 16 C Oh;,v.F. N T
I

+ l + i , i s lq r it I 'I I II I I I P II ? i f I Illt I ! t II I _l TIT III I [ f t I 't I
I

r _ *, _ , I II I II T tl I II III l_r tt il I ill :I t 11 ill _Jl Ill It t P _II r

I....L.- _ I I ! 1 I t t f t I I I I I I t I I I I + I I I I ! I I f _ I _ i t _ I I I I , I ? I I I t 1 i t I t ' I _

_ _ 1 _ 1 111 i 1 1 l I 1 1 l _ I I I I I ! l * _ l 1 l 1 I I I I 0 1 l ] 1 i l I ? I i _ J I 1 l I ! ! I ! _

f t J I 1 1 If _
I

I I ? I I I It II I I i I _ p r I I i I _ I I I I I I f l I I I T I I I! * i ? [I ! I I _ I I I ) I I I _ * I 1 1
I

,__t+. I I r J i _ + I I I I I t II _ t I I I I I I I _ i [ I I I I F I I I t Ji_ I I _ l I ! _ I _ _ I .I I _ i I l ' : * I _

I l _ I 11 l ![ II I ? II I I I 111 I 11 Ill I F I ', I I t _ I +11 T II I _ P_ I ' I _ t ' _t ' I

I I I t li t_l II I ? II I II + _1 fit I t i I I I I I I I I t I I! i_ I I I I , I I ! t I _ I I t _ i r I

11 ! l _ I I I I I l l ¢ I I J I t [ _ i i I I ! i 111 i I I r I t _ II I I I I _ I r I t l ! I I ? * I l _

I 11 _ l I t I I _ _ I _ I l l T ? I _ t _ I l ? I I I I I I I I _ I I _ _ F ) I i _ + I I I I . I i 11 I t

? _ I I I I I ? I I I I _ I t I I t l I l I t I I I I l lip I i I i !I 111 _ _ ll' If _ ' I +I+T '

[11111 I I tlt I I I _ I [ lit I I I I _ I I I I _ I I I I_ I I _ I _ J I I l J I I I I T I 1 ! t

1I I I I I I _ I * I I I I l I _ I I I i l [ I i 1 1 l I I I r _ i i II * I _ I T I l I 1 _ I I _ _ 1 _ i t
I

, I I I i 91 I I I lit t + I I + I I I I I t l rll I'I _hl '11 f*Jll_ I ! "J _ I . + . i

+ _! *_ II Ill 111 I If 111 II _I I _ II I 11 I 'II I II It Ill I I I ' I I 'It l
f

I I I I _ I I I I I I I I I I I I I ] _ I I I I I I I I I _ I I I I + I I I l I P _ I I I I I ?

',_ l''+l+''l'++::_l,q_q'+'" ++_,,1++p,. _+_+p_. ,,r.l+,?_ _h,*l+,im _+_,+r_q_+ ,_,l_.,*J,,l.._+n*_ ._:+*_.+T.+]._+._._I_ +U*,l+_!_, ++_,*!_,l,+ ,,l+.,,+l*_l,q,.++!_, l.n.:,,,. ,,+,.,#.,+t,l I, l



NOISE DATA CODING FORM



PROFILE DERN_ON CODING FORM

5EO_NT SEGMENT _G/_Nr SEGMENT SEG,_ENT _EGM_NT sEGMeNT SEG_,ENT SEGMENT 5_O_ENT
, _ _ ..,,., + 5 + ..,,.,,.,.,,.,,..,,,,..r..,..,,.,..,..,.,,..,,.f.........,..,..,.,,.,,,,I.,,,...,,....._....,..

,,J,,J .... ,,, ....... ,_ ,,,,,,, ,,,,,, ,ttr,,_ _,,,.,,Jl, p,,,,, _i,,,I,,,I,, ,.• I_ ! I + I I ! 1 _ , _ t _ I _ r 1 r i i r [ I i _ I i _ l i p i i _ r I i,I I [ r P I I I + _ _ I r i i i f t i _ r I I [ r i p l i I r

llfplpl _l_II ll_Idl' lllIlll ll_ffll f!_!l, ll tl_l!!! IP_+_PI IIII_I il, t_+'!

l!fl_ll III*I_II _lJllIt llrlrl_ IIll_ll !_]lr[l IIIIII ll_?f[ I _l_llll r_Irl_l

I_ _ I I r I i i" p i f i _ i" ,[ p i _ i i ! _ I I r I i I p i i , i i f + ! i I i i i i ! ? + t i _ i i i i i i i [ r r p p l _ i i i _ r ,

I
_trlll _l,1_Ir _+I?+pf 11ft[l_ fll+irp Jlir'P! [ lll_ip _ipll_l llltlll llipIi I

_l_ll_ tll_rll Itl, rlI_ _Iltllt lllflll prtlplr p!ll[l ll*ll*_ _tllfPi pIpi_p+

rl_,,llJll I+111+I +Illtrl lllll_l rt,lpl l_trllr Ii[+Ii _

I ]_ I I [ i l+l i ( i i p

rr!lI]l l_llllIrll[lll III_IIp rrltll_ Ill'Ill I[IJff till!P+ Ilrltll lfl+,tl
I I !+IIIIPJ I+9++1 lltlll[ Jt/+ttl [t+l+l tlPlllP l+tl+/l +l+lir+ 'IPlllP +III _'i •lllf*tf +11111 jfljl!l Irlfflr plflll I*llljl Iplt_l I I]'Illll IIIlI*P Ir_l_t

"Jlltl+ 11+111 _llIllt l!llll rll+Pl Itllfll PPIIIIq III1111 IIP[PII ll(_If_ l

_rllll4 I1_111 ii*l]lp ftll*pp Jpp_II I!lIlll tll_f_frlllll_l IpplItl Iltf*_

II _I Jll+l_ll lPlfll_PlIlllll _rllPll llfll_ IfJl$Jt?_l,__l_Jl _rtll_f Jli_ i_
1

llt_ltl I'IIIII _t!Jlll IIl!{ll llf_ll _ PPIIII [lJrtfl TiIi:t_P iil_lllIlftl!t;

t'l_/'_i _''_llrl (Ifff_ Illllll i_!lJll f_llll II1++11 flltlf? PIII_I_ lltl+!*

,,,i,,, i,,,,,, ,,,,,,, ,,,,,,, ,,,,,** ,,,,,,. ,,+,,+!,,.+,+1+,,+.,i,+
_lilJl l+lllJ_ ll[Irl ]r[I!lr IIPIIll 11_'ff I [ll!!]f Ii!Ill ,]_!f_p*l_ [I;I*II*



AIRCRAFT FLEETMIX DATA CODIIxIG FORM



TRACK USAGE CODING FORM

# ARR;VA_ D,EPARTU_ES _RIVAL5 OEPARTU_ES_ A_t_IVAL5)_PARTURES'_ A_RIVALSDEPArTUre!_ A_VALS D_pARTU_5Com_,¢_l

I Ii

,I II , lll  1,1 ,I  1,1 ,Ili= ,,,1, ,l=,
I

i _ t i * _ _ ! _ I t I : l. I I I I ' I I I t I I [,f I I I t ' _ I I * _ I 1 1 _ I 11 ! I _ I I ! I * _ _ I _ I *

I! lllll lllll II tlllt !II* I'l [IrI_ ll!!l I_ _'l_! IIT_ i! llliI _,!i! ,i_i

II I ' l'f _ I I II I I _ I I I I t II I I I I I lq * I I I I t I ' Ii !_ ! I _I I I 1 1 !l_i! l I ! _ T _ _I _

I I..II _ I I ! t I = ! I * I I t ' I I I I I I I I I I T * I _ I _ I T I I I I i _ _ _ I _ _ ' I I _ ' I l = _ I I i _ t I

0 11 Itt ' r till 'I I 'It f rl_ll r ! I ,Ill !t!ll ,t Ii_,f i_ f_ Ii ttl_! _T' r?l!

_ i i i i i ! I _ i i i i t I T I i I I I _ _ I I * I _ _ f "I ' I * _ r ' i I * i i i I _ ..J_.L-_ I _ t I I I _ ' ,

!I lll_ tll_l _I _Illl I_ll! I_ I1!11 flirt II IIIII lltt [l qll=[ !fill it'*

I[ ' Ill t I _I I II I Ill _ !l!II II Itl _ _ _llT I _ I Ifll _ II _I ' I _IIII T II II i'll
I 1

II ill! IITTI II Tn*_ I ql!t'IIll 'p,t*Jl!!l_ _I II''* till '1 IIIll IT'll '_'t

II Jilt ll_l_ II IIlll ttlll 1 _I l!l_l llIl_ fl II!!r fill _ _llt _llt_'J_It=l

tl IIIi *IIII It, llllf II?[I I* [_II! IIlll It IIII_ rill .ii I_I_ ,t,_l ptlt
I

_ _ I _ _ _ I II I [ I J I Ill r J I I I It I _l _ _ 'I I I I I I ll_ I * II l[ ' i TIll I III I I 'Ill

II 1 I I r I I_I _ II I llr i II * I II Irl _ fill I I I II_ I i I_ I* _ I I'll _ Ill I I I I _ _
I I I I



APPROACH PARAMETrR CODING FO_M

Plecse_onot
kay'punch (*)

I
• i .l+ *l_.ltla isl tt t * ,i 14 ._ .i .I e *l I_ hlpql _ :+ly_ ;q .* i_ qlhth 14tq_ uht iqhlll. ,) 411,* 4%J..I+T * i*h_l. _ Is_*_ *_1 _*.l,41_!+_P h .+p.al._ +.1 .le _..! .l _:. !.....!._..*1_ i. I.I h, , I ...... I I .... I, 11 , , , I , .....

P I ,i . iI _+ qa_n_+l I PPP t_lll illlr t T t t II I J! Ill 11 tq I?Pl **_ [ I! ! _ 'I ,

j_LOG _OLL,.... I,, _P_t, I , 3,D,E_aEF",s, ,_O,Eg_,=_S..." , I I I_'yE,L I I _ qEO_E.%?., ' , _Ev_EL' I ' 5'O0'F'[/_;'_' , +ZOL_, t I.' .R_V_F..._=.,,

__ ! I ! t ! I I _ I + ' t I I t I ! I I I ' 9 f I ! I I ? I I + ! I I I 1 I I I I _ I q I t 1 T I _ I _ q I I I } [ _ J *._J,..JJ_.__ _ ! I I [ ' ! ! ! I _

I II P ' ' _ I _ ' + I ! i I.T I q ' _ ' ! t ! I I I t I I ' + T I I I _ ' I q "' I _ I ' I I t q ' P I t I + t ' _ I T I ' ' ' i
|

I ' I ' _ + ' ! I I t I _ t q r _ I I I I I I I I T ' I. I l.J + + ' I I ' I ' I I I ' T I L.J..I,' I I [ t q I + I I * I I ? ¢ I t I _ I i _ + ' !

," '"'*"'1"*"'i 'i"'*'"l I I I I I
[I I t I t I I' ' ' II If IIl_l II lf? I[_11 IIt_l lilt I I I II_l t I?'III II 'I tII_ ' _ 1 ' i T '1 '

•::'*:']"* "'i""' 'l'r''''* I I + n

:::, ! , ! •
• I _t IIt _ _ IITIl_l _ III I'f[I q Illllll I P I Illl I If! tl I' Pt rrlll/I '' I II *PIP _

' ' t II ' ' I' It'll'' rill 'l'l '' ! I I I I_ t ! ' _ * ) " ' + + ' ' ¢ • ' u P P t + q 9 1 1 + I + t Ilh_r .I ' r T *T , I I I 'I ' I' ' ' :I '1 ' ' [ t ' '
l

I _ } 1 T t ; P _ _ I ! I , t f I'I p _ I P _ I q t I I f q F T I I lot +Ill I I I _ I I 1 I I * ) I ) t I _ I _ !hit I 9 _ I I I I I T I I I I I _ 1

I I P r 1 r I I I i I I I I I liP+If + I I T I t I r +I

¢ _ t P I I t I ) I t q * I I I I ] I r _ I f q I f I I I _ ! I l # [ I _ P T _ I ; J J I I T t _ I l + I I l I I ? t 1 : _ II [ I I t ! l ! I I ' _ !
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TAKEOFF RESTRiC_ON CODING FORM

' 3 4 _ 6 7 8 9 10

I l I

.... I .............. t?,,'I, ,I, ,t'I Ii'I Ill' '', If[ ]_ ''11 IIF, I'._11'I,,
I

II [,_lil_i*[f tlP_ll! 11_ IIII Irf_ Itl I I,.!,!I ill ,Jl! I Jrll qlll llJ'I Jl;l Ill;
l

II IfJltllf_l gll_rl[ ,l,,JlfIl,t tff[ Iqfl Iltf ill Jill r[. II iiii rill ill! 'rt I
I

I[ I [ I t i i J fl 11 I I I II I I]1 I_! _ [ t I f ' t f I I I I 111 I ! !! II _ : I I ! _ 11! E _ I _ I J !l i

I1 i IIJl**l _;t_111 !l_lf_r llll IIII Iill flrl l_;_i[(Ii i!i I _,!,!i ii_l Jill

II I IIl_lr_ _rrll _lrll rill lilt IJfl [_[I [_PliII_ _lll flfl Ill! )liI
J

lJ ! Ill'lit _l_lJJ l_rlftl lill I?11 I_II !I!! If_IIIII1 11II lJlIJII_l I_l _

rl + i l,;trl 1,1l_ll _irltr_ I llI I, Pt Tit I I irl 11 P! i? I, I ,if Ill _ :P ii ! ,i _

rf t *!+:_rl r;+iill l,IlfIl? 1117 ?_I_ ?lip illl t+If elll !_+: fill llI_ iqff
|

t[ J l_tlltl II/ll_! llt[lll 111_ I_I_ _l/I Ill? Iflf Ip1 l

If I? tl_+tt_ fllll!l Ill_fl_ _III ??il ;lip fill Itll IIJr _IIl Ill? 7111 "!t*?

_I II I1!1r11 rr1_llI fll?_I_ _lll 11I_ :Ill Illl _IIP I_.Jl Ir!i _III It!l Itta

!l _l J1111fl !IflrI, I ill?lit 1111 I!I? IPI I iIE_ P_ll ll,(l if:, _i_r l+rt r!l'
I

ra Ir il!rt, II IIlllIJ llll??l 1111 I+:_ tlI! Dill IIII Irll I+_I llJr lqll[i'f_I
[

t, 11 _141f_I I_Illll lllIl1! 11_I _!ll _I_ I_!I Illr ll_i Ilrr l_ll 1111 !!_!
i

,[_ II ll_llrl a_rll_r lltlJl I l_II r?lJ _llr till hil t lipe llrl lJll I)]ttII!i

_1 I II.1_I11 llltfrl Irlr_'_ ll_l rSIP III_ _lll rllr I?Ii lilt, lilt iii+ li+:

*_ I altrll_ el_lrrl ilrlll? Ir_l 1111 illl III[ Ilrl tlrr llrl tl_l tll_ i!_

TI I rttllJ! l'lJlr_t !111Ill IfJl flit Pill Jl_I lltl Irlf l+!* rill Irll aill

.... i,,,t P lllllil III!III II_IIII Ill fill _rll It11 llfl ti!l Ir[_ Itll r+_l i_1 ,
I : I



WIND DATA CODING FORM

or,_ _,,ZND w._o GRP WIND ',V_,DIGRPIW_ND WIND GR_.IV/IND VnND G_P WiND V;INDDIRECTION # STEED J , I SPEED DIRECTION
'f SPEED DIRECTION,,/_,. SPEED h,,,,,,,I,,,,,,,,,,,,,,,,,i ,_h,h,T,,_,,I,,DI_SCTION ,,k,h,I SPEED DIRSCTION

I,_ '1'1 I

i I * I I I I I I * I I _ I ! 11 I f _ 1 I 1 t I I I I I I I I I I I I I T I _ I I _ I I I I I I I I _ I * I I I I t I

I I _..i,, , ' i 11 I I t t I I I I I I I I ! ,I I I III I I I I ? I * I I_ q T ! P IIt' _1 I II!1 I I 1 I I

I t * I I'_ _ I I I q _ I I I I I I I t I I I J I" I _ 1 _ 1 I t _ t I I II I ! f I I I I I I I I $ I I I t I 1 I I I I
I

_ I 11111 I I I I _ It _ I I ! I ( t I I I _ _ I 1 .I I I _ II111 I I I } I I _ 1 I _ _ _ 1 _,, I 1 III F I I I _
I i

I r I _ ) I I I / I I I I I I I ! 1 t I _ t I I I I I t I I I I ? I I I I [ I I I I _ _ _ Ii I I I i I t!1!11 I I1 _f ,



4.4 Input Restrictions

Variable AIray Size and Ordering Limilolions

Runways - ProgramoccepIs a maxlmunrof 15 runway dellnillons. (The

program requrresa sepc_ratedefinition for each direction.) Numbering

must be se£uenlial , slartlng frbm 1o

Tracks - Programaccepis up Io 88 tracksof a moxlmumoF 15 segments_ach.

The los1segment is aulomafically set as a very long straight one. Tile

tirol is also forced to'be strolght_ but It can have any length -oven

negatlvo. (The negative lengths only make sensefor takeoffs whore

turns are madewhile the plane is stlll over tl_e runway.) The programi
doesnot allo'.v more lhon two conseculiva curved segmenls that turn in

the samed_rectlon, nor does it allow curve segmentswith turning angles

over 270° or curves of over 180° not bound on bath sidesby straight seg-

ments. Numb-_ringat'lracks is orbitrory but between 1 and 88.

Track Groups- Up fo 25 track groupsare allowed. They may contain any number of"

tracks.

Noise Curves- The programaccepts up to 16different noise curve sots. The number-

ing of these sets is the choice of th_ user. (Noise"curve 16 doesnot

presently contaln storeddata and, therefore, is a logical choice for

an addhlonal curve.) Each set contolns spacefor EPN/'s at eight

speclfie distcmeosfor up to slx power sotllngs. The power seltln£s

mustbe numberedconsecutively in descendingorder. (The hTghest

power selling is #]_ the next highest 6'2, etc.) If six power setllngs

are not used, |he remalnder of tbe array r._ustbe zeroed.

Profiles - Up to 149 profiles can be hlput _nto the program. Profile #100 must

not be used, as it is usedby the program to store intermediate- calculo-

tlons. Profiles numbered1-85 are reserved for takeoff profiles in
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standard_"orm(seeSection 4.3 for Format). Thlsnumberingconvention

mustbe observedwhentakeoff restrictionsare used. Indicator-forrni

: approachprofiles (seeSection2.4.3) mustbe numberedbetween96

;i and 99 or 101and 150. Any profiles numberedin this rangemust

:_: have matchindicatorsdefinedfor each of"the aircraft typesthat use

• !i' the particular profile. Numbers86 through99 are reservedfor profiles

in literal form. If the fixed pe_'centagemlx data option is used,takeoff

•._J profiles mustbe numbered95 or belowand approach profilesnumberedr
above that.

Approach - Space is reservedfor upto 12setsof the 14approachparameters.
. Parameter=

W_nd - A set of wind conditionsmaybe defined for each track group.
q

_: Cut-back - Up to 25 takeoff procedurerestrictionsmoy be defined. A rostr_cHon

: may containany numberof'tracks. All traces in a track groupmustbe

_:, coveredby identical restrictions, If any, within the commond/stance.

_ C)peratlons - 1"hetotal numberof flight operations, that is distinct track-profile-

;_ noisecurve comblnafionstmustnotexceed 2000.iI

r !

I

NOTE." If ar_yvariable is read into the programtwice, the seconddefinition will
ovorr|dethe ffrst.

i:
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r

'. • ,i - I InpulBlock .Ordering Itu!e._s
i'" L '

I The ordmlng of inpul dQla bIoct:s is arbilrar,/, sub]eel 1o Ihe Following

I resh'icllons:

1." Track input dala musl 1"allow runway definition

, 2. TCack group _npul must precede mlx data _nd follow track input

3. Noise curve -approach Ihrusl malch (if used) must precede mix dala

4. Track u.,e percentaDes must come before mix data when fixed proportion

For!liar is used

5. Noise curve merging musl follow m_x data

L_
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i: 4.5 ErrorMessages

i, Several lypes oF errors may be delected by program .checks. Discovery of oil

;:, error nonnall), Jermhlof_,soxecullon. However_ Ibis may ba ckcumvenled in same

!_ instances, by useof"|he word STARTon the program conlrbl card in front of a new

• .. ir! _:aseor by use'o_ Ihe 1ERRORindlcator (sees_cHon 4. i) i_ Ihe last column of the
• :!3 contour control card° Thepossible error message:are listed below:

' ERRORIN INPUT DATA - This messc_geoppecJrswhenever any nf several lypes of

input errors are detected. A list of possible error sltuntions is con-

,.i tained'in fable 4.5-1. Ariel any error eY,counl_-rthe pre:_re.n_s_areh_s

•: lhe input deck for a STARTcard 1o resumeexecul_on. H"no START
I

: cards follow lhe error, execution terminates.

L

'! ILLEGAL TRACK DEFINITION - Thismessageoccurswhen on improper Iraek definition

: _srend in. (See Section 4.4 for allowable track eonflgeraHons.) The

:;; input error messagefollows,

"! CANNOT FIND THEFIRSTPOINT - After 26 iterntions from the input start polnb

: the program has not been able to find a point wilhln t01eronce of [her'

;ii specified contour leve'l. Depending nn tile IERRORindicator on the_.,,
;. contour code cord, the program repeales/he searchend dumpsinler-

mediate calqulat;ons. The program proceedsto search for the next

specified cnnlour level_ if any.

T

i
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Table 4.5-I

i Input Errors.Causing Message- "ERRORIN INPUT DATA"

J
I

I Type of.Dcsla Being Read Possible Causeof Error Message

Improper ordering of noiseNoise Dale
. , curves wilh re_,pectto thrust

. .' (, Restrlctlon number greater
than 25

Takeoff _estrlctions o Profile numberedinrange
1-89 fllat is not in standard
form

Not ell tracks in the group
Track Group Data e, originate from the samerunway

Approach Parameter o Indicator out of rangeMatch Indicators

• Indicator out of range

ApproczchParamelers c A-positive ground roll distance

o Zero enginesspecified

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

o Over 2000 flights specified

Total specified track usageper-
centages are 'not within 2 percent
of 100

Mix Data e Noise curve numberout of range

© Profile number out of range

• Improper match indicator for
• noise curve specified on a profile

numbered over 100

o Track number out of range
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THE DER|\/ATIVE IS ZERO - Durle 9 Ihe search for Ihc flrsl contour point Ihe prograrl_

ha_reached a situation where the thre_ polnl_ used l'or gradient col-

culallon have identical noise levels. Since lho gradlenl dlrecli0n is

then indelerminalel file program aborls Ihe searr.h for Ihe present conlour

" • and goes on Io the next.

" "" :: h4AXPTSEXCEEDED. THiS CONTOUR 1SBEING DELEI'ED- Thenumber of poh_ts

iL _::omputodon the contour hasexceeded |he maximumspecified.i

AFTER -- II"ERA'I'IONSt THIS CONTOUR IS BEING DELETED- An inlernal check

d is m_de on Ih_ number of _lel'ol_c_l._ I',cedcd Jc, compulo each conlour
_j

polntI, 1t'this nurnber becomesexces_ivu_ the contour search is

,": lenmlnoted. D_f_nding on Ihe ]ERROR]ndlcator, Ille programrepeals

i_i the unsuccessful search and dumpsinlemledlale resuhsbefore proceeding
_\i with lhe next contour.

J

;J

Z I
!,

: i

i

ir

,d
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i 4.6 InformativeMessages

. There are three messagesof an informative nature that may occasionally appear

1 on the far right side of the contourpoint printout. Thesemessagesand their meanings

I are_
[

[ SFT- If, at sometime duringthe searchFora contourpointra point is found that appears

to be on the contour usingonly the significant frights but is nat

withln tolerance using all flights, the tabJe of significant flights

is recomputed,X,ith a closer tolerance. When this occurs, this

messageis printed.

LOOP i - If a point is found on the contour in an area where points have already

been found1 this messageis printed, i may have the values

1, 2, or 3t dependingon the action taken as follows:

I. A valid point cannot be foundt the contour will be deleted.

2. A point has been found that is not quJte w'thln tolerance;

repeated interpotatlons will be performeduntil the point Is

withln tolerance.

3. A point has been found within tolerance.

DISC - Pointson each side of the contour have been found and are a very small distance

apart (usually2,5times the contour tolerance in feet) but neither

point is within tolerance of the contour. The stepslzewill be increased

by a factor of 1.5 and the search repeated. Thlssltuatlon ls common

when the contour comesvery close to the runway and, if thls is the case,

the problemcon be solvedby using a smaller stepslzeand tolerance.

4-40

i



4

!: 5.0 SAMPLEPROGRAMEXECUTION

:) Thlssection containsa sampleof a programexec_ion. The input data deck

i! and output )|stlngs are presented.

_, ,:, 5.1 Input Data Deck

• i_i The input data listing which follows is a listing of the 80-column punched_J

il cardsthat comprisedthe inpul"data deck for this samplerun.
_r

;i

T
!
"1

\.',
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r

i
I

START"

PLOT_O _000,

, 100 1 RUNWAys ArID TRA';KS FOR SEATTLE = _E_ ._ l
42B, ZS, ............... •..........................

4 RUNWAy5 6 SEA e "
I 995_, 5100, 995_, -4324, ' 16R 9424
2 995h, .43_4 9_5_. 5_OO, 34L 9424
3 10753. 51DO, 1_753, -6800, 166 11900

: 4 i075_, _6850. I_753, 4605, 34R 11400 - •
22 T_ACKS =SEA _ .....................

{1i3,4 _0, 1,5 4,8 O, 4}, _,5 {,4 O, 20, 1,5 4,2. o, 16,
CI,5 _,I O, g, 1,5 5_,

3 5113.5 gO, I15 4,6 ,). 471 _,5 li4 O, 20, 1,5 412 Oi 16,
Ci,5 8,1 O, " 9, 1,5 5_,

3 4 55,3 5B, -1.5 1,8 O, 29, -I,5 50. '....... * -
3 3 35,3 58m -1.5 50, .' ....................................

2 8135,% _, ' -1.5 3,4 O, 3_, -i,5 _,7 O, 30, -1,5 1,6 Oo 81,

6 C-_,5 _,2 ,_, 57, -1,5 6.2 O, _4. -i,5 SO,

2 7 95,1 3!, -1.5 3,4 O, 32_ -1,5 1,7 O, 30, -1,5 1=8 Oi 81,
7 CS_,S 50,

A C-_,5 50=
I 2 9 _5,_ 3_, .$,5 _,4 U, _, "-1,5 4,1 O, 63, ll5 717 O, 12,

9 C-_.5 50,
216%15,L 3A. "1.5 _.4 0, 3_, "I,5 411 O, 63, 1,5 5,5 Oi 52!
_ Ci,5 1,5 O, 38, 1,5 5_, ....................... '

2!I 56,5 53_ 1,5 2,5 O, )Bi 1,5 50. ........
217 _b,5 5_1 1,5 2_5 Ot )_, 1.5 _,_ O, _9, ii 5 4_I Oi, 241

IP C1,5 59,
413113.5 29# -i.5 33, 1,5 3_, -I,5 3,4 O. 52, "I,5 I17 O* 30,

• 13 C'T,5 1,8 O, 81, "1.5 5_,
3_5 15_, ..................................

315 79,6 37, 1,5 1,2 O, 43, $_5 2_4 O, 90, 115 50_
117 i5_,
21_ 77,3 721 -1.5 4,4 O, 75, -1,5 _3 O, EA, -1_5 50,
21_ 57,) 72_ -1.5 6,2 O, 5g, i,5 .50,
2231i7,3 72, -1.5 6,2 O, 55, 1,5 • 0_9 O, 3_, 1_5 4e5 Oi 50,,
22;) C!,5 6,4 0, 21,. l,S 5i_,. • --_ ...................................
22_ 516._ 90, 1,5 50.
422103,5 _71 -1.5 37,, 1,5 _.1 D' 72, "i,5 4e4 OI 75, _1,5 113"
422 CO, 24, -1,5 SO,

Ilt5 4' _ SEA o TRACK GRoUp DATA FOR SEATTLE ..........
3i5 2 3 4 SEA

2 5=i 5 7 8 9 _o _i 12 " SEA
5 9_6 14 15 16
.4 7_3 18 19 20 21 '
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I_4 2 HERGEDATA fOR 7_7/D_9 RETRO#_T
_2 11 7_7 .> 7_7 ¢N
5 _8 DC_ .> DCg. GN

1_638t S_TTLF-TAcOHA ......
1853_ w_SEAQ* 19_1 6/3 G$ $_H 3D RERAN80 30/40/45 NEF 6-7-74--.: .....

• _fn 0,1 O_gU_,O _O_on,o _600,0 000°00 0000,00 350_0'
:4010 Oo_ 089,J0,0 OOnO_*D _O0010 O00JOU O000100 ]l_OiO"
-4_,0 0,_ 094U0_0 CO_O0,O 800,0 000,00 OOO0_QO _OO_O"

; : END

_J

?.i
' I

h_
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5.2 Printed Output

The followlngpagespresentthe printed output generatedby the NEF

programwhenthe input data deck, describedin Secflon5.1_ wassubmittedfor .

execution. OperaHngsystemmessagessuchas tape asslgnmentsand accounting infer-

: 1 motion have beendeleted, Only the actual NEF programprinted outputis'shown.
,.., i
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P_OT_ 80_G,

2_OQ 1 NIO00 RUNWAYS _40 TRACKS FOR SEATTLE * $_A

AXRPORT ALT|TUDE a 428, FT ABOVE HSL AH_IENT TEHPa 15,OEG C

4 RU_4YO * O_A *

RUnWAy 2 995U.OU -4_2410U "*00 995U_0_ 520_,00 -,O0 _46 9424
RUnwAY 3 107_0,0U _1n_,00 _,OU I'J70_,U_ _6800,00 °*00 I_L 129r;_
_II_AV 4 1075_,00 _68V_,00 ",00 1075_,U_ 4600,00 °100 _4R 11_00
2_ TR_CK5 *_E_ *

T_K DATA 1 11_ 3,4_ _,00 !_ 4_60 _00 _7.00 1°50 • 1,40 ,00 20_0_ 1,50 4,2G _00 161_D

T_4CK DATA _ 512 0,5_ _nlO_ _t_ 416U *00 47._0 _.5_ 1_40 *00 20*00 1,50 4,20 *00 16,_0

O 1,51_ 8,_ ,0_ 9,L_O _,5_ 50._0 "._U "lO0 N*_O _,00 _*_U _,DO **00 "lO0
T_OK DATA 3 4 5 O*Bf i _,_ _1,5_ 1,8D *00 29.U0 -2.OU 50,00 "l_O ".0_ ".t'O "*00 "100 "_0
TR_CK D4T_ 3 _ 0 51_,) _,_0 "1_5_ O0#UO "I0_ _.QO ".00 -fO0 _,00 -_00 -.r:O %00 -_00 _f_O
Tq4C_ D_T_ _ 2 2 _0.0_ °*U_ °,00 "*uU -,OU ,-.UO "._0 *_00 °*00 -*UO -,PU *,00 -,00 "l_
T_K O4T _ 2 _10 _.lJ _,0_ ""I*_U _14IJ *00 _2,00 "1.5_ J,70 *00 _0,_0 _1,50 1,_0 lOB 8_,:0

• 6,C _1,5_ 4_2_ *_Q 57_U_ -_,50 _.20 ,00 14_00 -1_5U 50_00 _*r_O ",_0 -*CO _1_0

T_ _47_ 2 8 _ _,_ 3_,UU ull_U _l_ i_U 02.UO °I._U _0 iO0 6_,0_ 1150 4,00 ,00 _6,30
8 C "1,5_1 _ _0 "BOU "_lJ_ °*OU °.UO ".OU =*00 *_00 °*QO °,OU *_00 °fOB *_0

T_K OAT_ E 9 9 _,1_ _*u_ '*_I_U _40 *DO 32,U0 -1.50 4,10 _OU 63,D0 1.5u ?_70 _UO IZ,_0
i_ 9 O "_*Oii _,0_ **C_ °,,_ -100 *,LBO -._ -,_0 -_0 -,_0 -._0 °*_0 °_00 *,_

.0 TR4_K DATA 21011 _,1;_ 3_*U_ "_150 _14_ *Oil _2.00 _1._ _110 *00 6_.0_ 1,5U 5_50" _CO 52_0

T_CK O_T_ 2_1 5 6,5_ O],OU 1,5_ 2,50 ,0_ _1,00 1.50 50*00 "_00 °,00 **00 *,_0 °lOB -i_O
T_K 047_ 212 9 6_5_ 0_*00 1_5_ 2.511 ,OD 3B.00 1,5Q 1,_0 *00 19,00 1,50 4_10 BOO 2_,00 "

12 C 1_5_ _*_0 °1_0 °IUO °,0_ -.UO -,0_ *_00 °_00 -,00 %_DO °,00 -lOB "!00

T_ D_T_ _14 _ 9,6_ 44.U_ '"11_ 2_60 10_ 4_.00 -1,50 50,00 °IOU -_0(I °*_0 -100 "lO0 "*00
T_OK O_T4 _!6 7 9_ 37,Q0 1150 1_2_ *DU 4_00 _,5_ 2.40 - iO0 90,00 1,5U 50_0 "*OD "100
T_CK D4TA _17 I _O._ii -,UO *jO0 -_00 -,00 %00 *.0_ °,UO -_OQ -,00 -'*.00 "iO_ "°100 _100
?_4_K D_TA 2_8 7 7,3i] _*IIU "_U 41411 _0_ ?5_UO _I.OQ 11_0 _00 24,00 _,OU 50_0 °_00 _:0

f_CK O4T4 Z_01_ 7_,_ 7_ "_,5_ 6120' ,OU 55,_0 1.50 ,90 100 3_,0_ 1,5U 4,50 _00 50*00
220 C 110_ 6,_0 *_ 21,00 _.5_ 00.00 -.00 "*00 "100 -.On °.CO. _,00 "lO0 -_30

?R_ _4TA _22 _ _6,0._ 9_,00 1,_0 50,_ -,00 °,UO °.Q_ -100 °*_0 -,0_ °,_ "_00 o_00 _00
TR_CK O4T_ _221D 3,5_ 07,_0 "1,5_ 37tl_Q _,50 _.10 .00 72,00 "1150, 4.40" ,DO 75,0_ -2_50 11_0

_22 C iO_ 2_*00 "llOtl 5_1u_ °_00 *tOO -,00 °_00 _10_ o,00 -*QO °_00 °100 _130

IO_* 4 _*OOU _ SE_ * TRAC_ GROUP D_TA FOR 5EATTL_

T_4C_ GROUP DATA

?_C_ G_(_UP :_U_I_ER _ 3.50 2 _ 4 -_ "_ °_ °_ -0 -0 -0 °0 -0 -0 -0 °0 -0
T_C_ O_OUP HU_I_Eq _ 5,10 6 7 8 9 1_ 11 _2 -0 °_ _0 °0 "0 -0 -0 °Q "0

T=_CK G_UP NU:_OER 4 7,_U 1_ L9 2U 2Z °n "_ "O -0 °0 "Q -0 wO -0 °0 -U °0
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_FIRE CJRV= 9 _ 2 900:i=83 _05130 10liFO 99,30 95,90 91,i0 05*40 01,60 77,00 JTSD'I09
N¢I_ CURVE 9 _ ] 800i_10_ 103120 99,513 96,80 93,20 80,00 02*30 70,50 73,90 CONF]O, 2
_t,{_E CURVE 9 = 4 631LIIUO _0Ii10 96,50 9_,30 89,20 83,30 77t10 72,90 67.70 BOEING DITl
_C{_E CURVE 9 _ 5 4800100 97=70 92,70 89,60 85,50 79,50 72,20 67_00 62,10 FOR NASA
NOLEE CURVE 9 # 6 =80 -_00 ",_U -,nO ",00 _,OO ",00 "*00 "tOO 10-73

[5l= 7 "=UO0 PROFXLEE FOR 727 REFAt¢

p_ORI_E 17 (FEET) 727.OOUjJTBD*lOg,FL_P 5m_/L*59 DEE {RERAN) TOGW=148500
cog 3950,00 6775,00 142_5_00 _5243,0P 55125,00 65125.00 iO0 ,OgO00 2920,00
iO0 *DO 2511.00 150_.00 _UUOtO0 54_5=00 6660.00 tOO o16760 12995100 •

32,08 163*50 _68,50 166_bU 164,50 _50=00 2COCO0 "- 3eOO *18600 11400_C0 .............
12095609 12998,0U 19995.00 1_408=_LI _I41JD_OU _Ofi_5100 +OD 148500108 gU4481J 64_8=80

PROF{LE ]8 (F2E13 721"298eJTUO'_FLAP 8,E/L_ 9 _EE (R_FhN) T8;_=IS_UO
,Od 4975_00 _2_?,09 _7229_ u 3..33il.00 _4_30,00 6fi830.09 ,00 ,_3_00 32_0,00
¢OU ,00 225,00 1_¢18,00 3UUO,Og 5?00,00 6245,00 _00 ,14150 _2915_08

32_00 178,00 17=_,0_ 173,00 173,09 _50_00 250,00 3=00 _1144U 11400,00
129_5,0_ 12915,00 12915.00 11400,0_ 1140_,00 _0_25,00 ,OO 158500,08 _04500 71_0,00

"P_OPILE _9 )FEET) 727.203=4T_o'_O91FL_P 5,E/LISP DEC IREFAN) TOEW=I_aEUO
_d 57]D,00 91_5,_0 lOJ60=OU 3403_,00 605'15,82 70545,00 =00 ,Utl_.OU 3_10_08
_OU *3U 2U?,09 15'J_¢)I] _OI]O_Q[) 4_45_00 5935.0D _OO ,lZ_8U _gB4o_co

_tOU 174159 174.50 17710_ 177,0U 2_0=0_ 250,00 _100 ,10220 1140C_00
$2860,0d I_8_OmOU I_84_*00 11400,0_ 11400.00 _0825,09 ,UU 160500_00 ,04500 7585.00

P_OFILE 20 (FEETI 727-200mJTBO.IOR_FL_P 5_$/L_89 OEG {REF_J) TOC_=176000 .............
=0_ 8290=00 9608,_8 21_2_,0V 370UO,_Q _2775_09 72775*00 _O _O00U 3700,_0
I00 ,_}[] "17_._0 1591,_00 300_1*00 475C_02 5440,0_ ,00 _lL_SU 12_20,E_

32_0u 176_0 17d. OO I79,7_ I79.7d ;babOO 250.00 _,00 ,09390 li4_0,80
12_8,0u 12820,80 [2_"_00 11400,00 114U0,09" _u4_5_08 _OO 1_6000=00 ,04510 7930_00

• PROFILE 83 {FEET) 727-200&OV,JTSC-115,FL_P 5_8/L,59 DEC TOGW=I4_500
(J_ rod §340_00 802_,00 17135*t]0 3u218,_u 5OllEO,OO 6_059,00 *O0 ,80000 358810_
I.. ICU _OU 2g_,OO 1581h0(_ ]_U0,0U 5_65,0_ 666_,00 iOO _14240 l_6dO_O0

32,0_ 174i58 174,5U 177_00 177,03 _50_00 250,00 OlO0 ,11470 12145,C0 "
1380010_ 130UO_OU 13_V3_00 12148100 12145,00 T1615_00 ,OO 180500¢00 =04500 7_0_80

PROFILE _4 {FEET) 727-200ADV_JIB_.llE*FL_P 5_E/L,59 OE8 TOCW=178500
,CO 604_,00 0870,00 19445_U 84200,_ 59950,00 69950.00 _O0 ,DO000 3708,00
=OO ,CO 175._0 15UC,OU 3DUO,O0 477E_00 6170,00 iOO ,12879 137EO_oD

32eOU 17910_J _Tg*O0 180_d 180,5U _Sg_O0 250,00 _OO ,1832U .12145_00
1375Q_Od 13780,00 13780,_9 12145_0 12145,0U _1615,0J *00 170500=00 ,04510 8345,C,U

_R8_I_E 45 {FEET) 727-200&OV_JTSD-Ilb_FL_P 5_5/L,59 DEc T_W:lg=fl_)O
log _115.00 I_64v,00 08175*0U" 4_3U0,09 64450_00 74450,00 =OO _OOOOO 384_,00

_00 ,'OU 125,0U 15UO,UU 30uO*oO 4450100 6025,0U i00 ,ln970 13855_00
32,08 184,00 186,00 186*3J 186*3D 250_00 250,00 3tOO ,05760 12145,00 .....

13655*00 13655,00 13_58.80 1214_10U 12145,0U _16_5_03 .00 194000,01 _04510 8785_0

i82. [2 _,080 NOIOE OAT_ FOR 737/0¢9 nEFAN

NOISE CURVE 11 _ [ 13241]l_9 101,40 10113Q 97,30 92.30 86,20 80,50 76_00 69,30 737-200
N8{8E CURVE 11 _ 2 08fll;IUO _07110 101,g0 96.80 91,50 84.30 77t60 72=90 ' 66*20 'JTSD=_09
N_)SE CURVE It _ 3 545:_i_ 108,70 lOUiflO 95_30 89.70 81,50 73,50 68,0U 61,_0 CONFI_ 2
_O[q_ CURVE %1 # 4 _78:;,00 105.70 98.70 93,A0 67,40 78,90 89,_0 63,90 56,E0 ROEIN8 D&T_
N_ISE CURVE 11 _ 5 =O_l .,Od ",VO *,n_ -.OO -,00 '-,OO "_u -,OO FOR N414
N_)SE CURVE _I # 6 0_ -_[10 -,UU =,_O -,O0 -,0O "*go ",0g -,C0 10-73
NOI_E CURVE 16 I i 1358h_9 10_=00 106_ _03,40 ' 9_,70 91,00 82,40 77,10 70,50 DC-9"$O
N_lflE CURVE 16 # 2 9625100 107,40 104_0 1gO,TO 95,30 86,60 77,10 72.00 65,20 JT80.IO7
N_IqE CURVE 16 _ $ 541,1,00 10419U 1OOlbO 96,p0 90,60 81,60 71_90 64,70 60,60 M{N, T_E6T,

N_I_E CURVE 18 # 4 2_65_00 103i3g 98,90 95,_0 89.00 79,00 7O_OO 65,00 b_,_O DOUGLAS 06T_
NOISE CHRVE 16 _ _ _UO _100 -,_JO _,_O =,RO -,O0 -,00 -,OO "_00 8-78

• _OIEE EUR4E 16 _ 6 .... =_0 ........ _,00 .... ,OO .... -,_O ..... _,00 .... -,O0 ...... _100 ..... ,OU --'-,00

48_* 7 -.000 pROFILE_ FO_ 7_71009 REFAN
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-1,0,1 .,16 2.0{ 5,9_ tt,[9 13,59 ' 27,00 37,00 -,00 -,00
,OL[ ,00 590,00 _2_0,0L _200,00 4400,00 4400,00 9490,00 ",OO ",OO

32,00 "2,00 -2,00 160,0E 160,00 J60,O_ 100,00 200tUO -,00 -,00
e[OlOU m_,00 .4,00 "5,00 -8,00 -7,00 "0.00 ",00 -,00 ",OO

PRO¢|LE 119 (N,M,}
.1,00 .,L6 2,0_ _,9_ 11,_9 13,59 16,13 26,13' ",00 ",00

,00 j00 696.00 _200,0C _200,0_ 4400_00 4400.00 9400,00 -,Or) ",OO
32,0:_ "2,00 ..2,00 160,'0I' 160,00 160o00 160.00 200,00" -,00 -,00

M[O,OJ "_,00 _4.60 "5,0_ "O.OU "710_ "8.00 ",00 ",OU ",OO
pROp%_E 120 (NeM,)

el_O_; m,16 2,_ _,9_ 11._9 13,59 20,94 _0194 "100 ",OO
,OU .00 _90,66 3260,00 '_2U0,00 4400,00 4400,00 -9400,06 ....... 160 .......... 100

32,00 42,00 -2.30 160,0_ 160,60 i66,06 160,00 200,00 q,00 ",O0
-10,00 *D.0U 44.00 "5,0_ -8.00 "7.00 "8,00 "i00 "*00 =,OO

PTO_ILE 121 {N,H,}
• I,OU "Jl6 2._[ 5,9_ 6,00 8,40 12.40 16_60 2_46 29,46

,0U ,00 990.00 _200,0L 3200,00 4400,00 4400.00 6400100 6400t00 9400,00
32600 =2,00 .2,00 160,00 160,0U 160,00 160,00 100,00 180.00 200,00

w[0,00 _3,00 w4,00 _,6L' =6,00 -7fO0 -O,00 "7,00 -G,OO ",00
PRO_I_E 122 CN,M,_

• 1,0_ _.$6 2.6_ 5,9_ 12,43 14,6_ 26,32 ]8,_2 -DO0 "_00
,0_ ,00 _90,00 3200_00 3200,00 4400,00 4400.00 9400,00 -,O0 ",O0

32_OIJ '_2,00 .2,00 160,0(' , 140,00 ;TO,D0 I_0,00 200,00 -,OU " -,00
=_O,OU _3.00 .4.00 "5,0_ -_,00 "7,00 "6,00 -.OO " ",O0 =,00

i_0; 4 -+_DO • SE._ * T_OK PERGENI_GES_%THt9_1 H[X

TR_CK U_E PERCENTAGES *
e_gO'JO0 ,12000 2 *,o00DO ,26000 D -.050n0 ,57000 4 -,OOOO0 .12000 5 .,O000O _O_O00

6 _00el00 _4000 ? _00000 _Ir060 6 °,0_000 _3000 9 -_(T0000 _05000 10 "_00000 *07000
i_nd T¢ _00_]00 _06500 _2 *,00000 _0L500 I_ °_0_000 _2000 20' _10000 _00000 21 '06006 "_00000
¢.O _4 _200_ _00000 _ _7000 _0_000 16 _09000 "_00000 _7 t02600 *a000OO 18 *24000 "=00000

{9 alSU00 ",00O00 2_ ,0_O0O ",0_000 "0 ".0_000 "_bO_00 "O _=00000 *,00000 °0 "*OC00O ",00000

H_X DATA -'"

15 7,0_ _,_o0 . 54015 4,o00 1,0_0 55015 3,000 ,000 7 9,000 ,o00
i3007 _,0ou _000 1_007 4,000 ,0_0 6 5,000 ,000 _0006 3.000 ,000
I_00_ 2,000 ,000 7 _5,C,00 .0_0 56007 8,000 ,000 50007 7,000 ,000

I_ 19,00_ 5a060 001_ ,IsOU 5,0n0 901_ 10,000 ,000 1001_ 5,U00 ,000
.12 7_000 ._00 4_012 _000 _O_D 440t2 4,000 *OOO 5 6_060 _,OOO

46605 0,000 1,000 ' 10 01,000 6,0_0 _7010 16,000 3,000 .... 180lO "-'' 5,000 I,000
19010 4=000 2_[I00 20010 D,_t00 _0qD 10 _I._00 4_600 _7010 20,400 4_600
1_010 3.000 ,O00 _9010 6,600 .0_0 20C_0 1,600 .000 9 I0,600 _600
_7009 6_060 _600 _0009 I_000 .0_0 19009 2=200 *OOO 200_9 ,500 _00O

9 10,600 _0_ 6_,_09 ?_600 1,6_0 64009 2_200 ,000 650C9 ,600 ,000
2 0_00_ 2_000 _7002 5_000 ,000 _002 _000 2,000 34002 2_000 ,000

_600_ _000 =000 " 6 14,;JOd 1,000 00006 1,000 ,000 ..... _2006 - "7,000 _000
_006 _,OO0 _500 _5006 ]=U00 i,0_D 1101_ 4,000 ,000 -0 ",0O0 "*O00

_0 TOTAL FLIGHTS

• 400_ TOTkL DAILY oPFRAT[ONS
_46100_ TOTIL kNNUAE OPERdTIO_9'



._84; 2. %OnO _RG£ DATA FOR JT3D. RETROFIT

FUI_? MER_INC INPUT OAtA

MERGE k/C TYPE 6 INTO A/C _YPE I_ DOffO-6{ o> 707-320B QN (NOISE CHARAGTER|STIGS ONLY|H_R_E _/C TYPE 2 INTO A/C _YPE "' . 707,_2a_-> 707-32UB ON .
HflDIF|EO'FLIGHT DATAI 523 _LIG_T_

104a 1 %C00 HERGE OATA _OR 121 RETROF|T

F_IOH? MEAG_NG INPUT OATA
. H_R_E A/¢ TYPE _0 INTO 4/¢ TYPE 9, 72_.-> T27 _N

MODTFIED PLrGHT OATAI 462 _LI_HT5

.'ib4e 2 -eOflO MERGE OAT* #OR 737/D¢9 RETROFIT

PU;GHf HEROINE INPUT OATA
M_R_£ AtE TYPE 12 INTO A/C fYP£ 11, 73_ ->'737 ON

•MERGE AIC TYPE 5 INTO A/C TYPE 16, DO9 *> DOg ON.
MODIFIED FLIGHT OkTAI 462 #_IGHTB ....

•;0+ _0 %_EO.

,u1



$0,0_ 1100 80_0100 _00 16UO,OD .00 .00 350 '-0
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A|RPO_T • $EATT_E_T_¢OHA T|HE P_R|OD I_B1 PA=E 2

POI4T X y _ _T$ _OT_ ITERaTiONS ARE_

5_ 976_,_4 -5_91,_ _5,C2 267 _°_ _ _ SFT
52 _494171 -4_4,_ _d,_8 279 _?o000 _O _161 $_T

54 941_,8h "_4_,6_ 4_:7 274 _,_7 7 1¸,42 _FT
_ _47_19_ -2_,69 4_,07 2?2 97,20_ 7 1,28 $FT
56 _26,7_ "2_,_7 '4_o99 2_ _,_ _ 1,14 5FT
5_ 9_7_197 -_,a_ 44,95 257 _,920 _ _0_ SF?
5_ 9b_5,16 _4_5,62 44,_8 25_ _,827 7 " _7 _FT
5_ , g_25,2_ _47 44o_8 2_ 9_o7_7 _ 179

P_EV2_U$ CO_TOU_ REOU|R_D _5_1_4 S_C_ TO _O_PUTE

U1
I



6.0 PI_OGRAM LISTINGS

!i This last section presentsa punchedcard listing of the NEFprogram. The

order of the listing conformsto the alphabeticalorderof the nameof the function,

• subroutlnaor main program. Both the contourprogramand the gridprogramare listed.

• i

,, J

? !

i j

6-1
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FUNCTION ACPCOI$(ITAC_SLRfTHR)
EDH_Ow /NOISE/ GLRNG(8)_GRNDA(O),pWRS(6fI6)pANOISEISw6_16I
OAT_ i/I/eJ/Z/
DATA u/8/pN/6/

C _C_31_£ RETURNS NOISE LEVEL OF A/C 'TYPE ITAc AT SLANT RANGE
C SLR A_O THURGT SETTING THR_

5L=_LOG%O(SLR)
C DISTANCES ARE STORED IN LOGS IN $LRNOI.

AoNOI_GE'.IF_E(ANOISE(IIIIITAC)_OLRNO,_WRS(I,ITACI,SLITHR,M_NjIIJ)
R£TUR_
END

' SUBROUTINE ALT_RD(m_NRjIDUHPI . ' "
COM_O_ IEE$ALT/ N_R(DB _ENDR(25,85 STR'(25 85) IGFT(25) GCBNI25)e

,_ i _ IC_JCO(ZbI_ENDALT(25,BS),ORSSTR(EB);ORGENO(25)
COMMOW/_cRAcHI ITRI}G)_ NRT, G,S*E

• WRITE (6110OlI
$001 FoRMaTI _4H ALTITUDE RESTRICTION/CUTBAcK DATA )

C
C REA_ RESTRIcTION/CUTBACK DEFINITIONS

IFI_R ,GT, 25) _0 TO 200
DO 1CI_ I=ll_R
READ (5,iOO2) _RXPNRT,G_S,EJ(ITR(JIpJ=t_O)

1002 FORMAT {EI},OF_*Ol%SIS) '
WRITE (6pCOO}) I'IRXfNRT_G+S,E_(iTR(J)IJ=_IO)

lOO_ FORMAT (%2H RESTRIcTION,2(IX_IO).3(IX,FII,5)',%O(_XpIO))
IF( C_ ,hE, ¢OO,)
I ,OR, ((NRT ,NE_ I )
2 ,A_3,((NRT ,NE= 5 ) .
3 ,OR. (C ,_T, O, )))) GO TO 5
WRITE 16 1009) NRX

lOUg FORMAT 12F{)RESTH CTION,I} I.IH IS INVALID )
CO TO iO_

5 CoNTI_JE
ICbT('JRX) =NRT

GCBk'I_RX) =ORGSTO(NSX) S
ORG_,'W_(NRX) = E
O0 iI_ <=I_0
Iv(ITR(K) _E_, ul CO TO 20
IT : fiR(R}
NAR(IT) : NRX

in CORTI_JE
20 CONTINUE

00 90 L:_85
CALL 5ETRES(L_I_IOUHP)
IF{IOJ_P _EG, -£) RETURN 1

90 CONTI_JE
190 CDNTI_JE

C
C REk3 CUTBACK HOOE OVERRIOE ARRAY
C
O CUTBACKS HUST CORRESPOND OVER TR_CK GROUP LENGTH
C

READ(5,1007)(IC_NCO(|),I=_,_6)
1007 PORYAT(1615)

WRITEf6,_OOB)IICBNCO(1),I=I_5)
_OUB PoRtAAT(20_4 C/B OVERRIPE ARRAYl_1615)

RETUR_J
20U WRITE (6_$004)
IOO4 FORMAT (_6HO_ORE.THAN 25 RESTRjCTIOR$ SPECIFIED)

RETUR_
END

6-2



SuBROiJTINE APPTRDCo,ICNT)

COMMON /PROFIL/ PRDFIIO,4+ISS)_APPTNR(14p_2),MATCH(16)
C RE_Ds AFPROACH PARAMETERS
C _ EAS_C SET OF PARANETERS IS sTORED IN aLOCK DATA

WRITE(61}
'

1 1FDR_T/E_HIAPpROACHFPARANETERRsHT_._xSHAINGRAT._x._NLD_/'EGX'_RITNRUSTSt /,RULL,4xISHSPEED,Sx_SH3 DEG_XI
OH6 DEG_5X_EHLEVEL,SX,SH3 DEG,SXI

2 5HLE_IELJ3XISHSUOFT/NfiJSXJ4HIDLE+4X_7HREVERSE,4X,$OHWEIGHT NO)
OO 1(1_ I=I_ICNT
READ(B+2| K

_ 2 FORMAT{I_I
_{ IF(R LE _ ,CR_ R,ST,12) RETURN

READ{S=]) APpTHR(121K)_APPTHR(_],K),APpTHR(ll_K)+ApPTHRI14jK}
_ _ FORMAT( EA612Fzo.o )

READ(_+4) (APPTHR(J_K) J=1+10)
4 FDRMATI%DFSIO

Ip{APPTRRII_K) *ST* 0,) RETURN
|FIAP#THRIZ4*K} ,LE+ U=) RETURN 1
W_ITE(A_S) K+APPTHR(12 KI_APPTHR(13_KI+(APPTRRIJ+KIrJ=_f11II

I APPT_R|I41K

S FoR_ATI 1_ _IJ_l'X_2A6+llF10.o_F3.0 |1GO CONTINUE
i RETURN

ENO

FuNCT|ON ATTEPJG(X+Z ITAC PWR V}
C OOHi=UTES GROUND ATTENUATION PER SAE /=IR?23 (SIMPLIFIED)
C AL_O GONPUTES ENGINE SHIELDING AND VELOCITY CORRECTICNS_
O X .HCRIZDNTAL OISTAN_E 1"0 FLIGHT GROUND TRAcKI

!'! e Z '_ AIRCF, AFT HEIGHT ABOVE RUNWAy
._ G ITAG • AIRCRAFT TYPE
• P; _ - POWER SETTING

C V " VELOCITY
COMMON /N(II'SE/ SLRNG( 8 ),GRNOA{I}),pWRS{6_ 16 ), ANOISE( 8_ 6_16)
EQUIVALENCE (A BETA|

' l DATA _I01+ I/1/
IFIV CT 32 ) V=32

C LI_IT VELOCITY cORREcTION TO APpRoX $4 DO
;,' A?TENP,i-_O, eALDGI_( V/I t_O, )
: IR(W.r?-,1, I RETURP_
_:+ C C04PUTE ELEVATION ANGLE,
:, BET_=ATAN2( Z X
; C SHIELDING CORRECTION

_TTE_G=ATTENG., 3+_(1,-SGRTISIN(BETA)))
i C RETURN IF EETA Is GREATER THAH _,O DEGREES
: Ip{sET4,GE_O,1745_) RETURN

A:Oi 5.11 i+cCS(1R. _EETA } )
C CH3OSE GROUND ATTEFIUATION CURVE,

! GXIALOGIO(X )
GNOATN = GENFNIIGGNDA+SLRNG_DX'+H+I)
IrIGN3ATN LE 0 ) RETURN
ATTE_SiATTERG GNDATN"A
RETUr'_4

; END

6-3



BLOCK O&TA
CoHHO_ /PROFIL/ PROF(1D_4JiSO);APPTHR(_4_¢2),HATCH(16)
corA_o_ /?_ACK/ ITR(SG)IITSEG(_)JHASKI21]_PARA_(5_lS,SG)f

1 TTD[88,14)wuItlNIRG)
COHHO_ /cOW,ST/ PIINc
COH_O_ /NO|$E/ SLRNG(8),GRNOAI_3wPWR(6116)IANO_SE(8_6f16)

DATA _! /3,1415927/DATA SLR'NG/2OOBjAOG,16nO,,_OOO,12OOO°fAO00 J6UO0 ,10000 /
: C . _A_ CONTA!_S 8!NARy HASK[NG CO._$TANTS USED FOR GENERAT|NG

C _ CHECKING ELEHENT$ OF ITSEG,IO
. DATA !_A$K(!III=II2_)/

. l CA_O0000UC_OOOp02000O0300000_0100000CO0000,
2 CrlAOOUOnO300UwO020.:O000000_O0100000000001
3 COnAOOOOU._orlO=OOO2OOO_UOoOu_O001000000000,
4 C'J_O4000_I_O[lu_OOOO20UI. UOI;OU_OnOOlOO_OOOOOw
5 C_I_O040003000*OObOL';2UO00000',_O00100000001

: 6¸ C;_O004_OOCO_wOOOOL_O2_OO_OU,O0_OO000000_7,
7 _IJ_GOOOO_776U_OOOOuu_770000_OoOoG76_O0000
$/

C THE FOLLOW!NO HOISE O_TA ARE ESSEN?!ALLY AS TRANSMITTED
C BY THE HANUFACTURERS, DATA FRO_ SnEI_G H_S BEEN ALTERED"
C TO _EFLECT A DEF!N_T!ON OF FPNL THAT ]HcORPORATES A FULL
C T!_ HISTORy ]I_TEGRATIOrJ, _vERy ATTEMPT HAS SEEN HADE TO
C _E_ THESE DAT_ SELF CONSISTENT,
¢
CoO_ 9AC.I{E DOT CAN DATA 6/7¢

DATA !PWR{II_)JI=l,61/12200,,6hO0,,4*O,/
DATA I[ANO|SE(XjJjZ)tZ=I,5)tJ=ll6)/

lZ2b=l_t2_pwllR=6tllS=8*l12,11bBtJlOS,7j£O2t6_
21t3_,7,tOAo61102t_199,1,95,Z_91,O_88,5_85=7_

C_02 7U7-3_3B/C UT3D_3B BO_INO _ND DATA 9/73
DATA (_H(I*2),I=Z_6]/15250,,l_990,_8_30,,SSBO,_]630=,O, /
D_TA !!AN_|SE!I*J_2)_!=I_8)_J=ll6)/,

3124_'..,I19=6#116*6_111,6_103_4_ 94,9,_9,2_81,9.
4120=2_115,6*112,Z_lO7,9t 99 7, 90,S_85,0_77,4,

68_0_/

DATA (_R!_,3)=I=1,6)/12200,_8_00,,6000,_3=0_/
DAT_ !IA_OISE¢] d_3)*!=l_S)_J:It6)/

1124=4_122,5 _20=_*117,;110o5_1_2,_96,,87_3,

3112_7*liO*3*lO_l_104*?_96.7_G6_6*79**72t_
424"0_/'

C*04 0C'8"30 JTAA DOUGLAS C_N D_TA 3/Z_
DATA !_wRI[*4),I=I_6)/147OO,_l_OOO,_600U_4000,,2_O,/
D_T_ I!ANO[SE[1,d,4),!:I_),J=_6)/

1129,_25_122t_18,4_112,0_1_3_99.2,93,0_
212_2*11_5_115_qtlll,_l_4,,96°s_gl_7_85_2_
51_6,_i12_l_13g=2_lOS,*97,6_fig,2_4,_77,_

516_U,/
c_O 5 0C_9"33 JTGS-7 DOUGLAS AND DATA(HODIFIED) 5/73

DA_A (=wR[|_S)*l=l,6)/120_O,,l_O_3,*80O_,,603U,,SOOOt,4000,/

.6-4
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ll_l_ltlA*8jllE._,138_7110],AJ97.0_92Bg_86,7p 1

21_7,%,tl_,EJ11P,bilO7,1,lO1,7,gB.S,91,1,85,Zp
3118,_,lli,2_Zd_a7tlGO,O_ 92,0,_5.5_80,9,74,6_
A_lDl%%iUtAiZ05,Si 99,(Ii B9,9,B%.5,76,Sj69,G_
5115,5,tIOoSm_OEib_ 9B,7, B9,5,BO.5,75,0,67,5_
0112,9,1G7.41LO2,Si 95,8, 86,St77,B_71,E,63,8/

i C"1_ 747.1_0 JTgI)-EA IA. NACELLE BOEING ANO DATA 9/73
DATA tRwR(IIIEhI:l,6)/33600.,2690O,,211OO.,12)GC,s99SG_Soso,/
D^TA IIANOISEII_J_lS),I=l_SI,J=I,5)/ 1

. II_4=4,_20.D_II7=6_IIE.5,ZCB.B,97.5,92.O_86.7_
2123,6,119,7_116,5_112,3,1_5,0_96,0,9&,I,84,7_

51_3,9,109,A_IO6._lU1.9, 94.6,_5.2.79,0_72.6,

C=14 VC_O OOT CAN DATA 2/71
DATA I=wRII_IA)_I=I_6I/1ABO0_SOOC,14_O,/
DATA {(A_DISE(I_J,IA)_I=I_SI,J=I,6)/

2116,5_11A_7_$12_5_lOS,8_lU2,5,95,5,9_,O_SS_C_
312_D,/

C-15 A-5OP_ CF6_D . FRON DOUSLAS AND DATA 5/7_
DATA I=WR(I_lBhI=l_61/30800,*206OO,_I46OO_,lt9OO,_9EOC=,O_/

l_13,E_IO_,_iO4,9=l_O,l,93,O,BA,fl,79,0,73.3_
2112=_,106,5_id_,b_ 97,1,85,S,7_6,73,2_67,E_
3109._,_U_.8_ 99,_ 93,3,84.2,73.8,68,2,61.9,

68_0,/
C

C
C THE FOLLOWING TAKE-OFF pROFiLES ARE _SEB ON HA_UFACTURER
C SU_LIED DATA. IN MOST cASER EXTRAPOLATIONS WERE P;ADE FOR
C PER_ORHANcE B_YDND THE 2ND _EGHsNT, ALL THRUSTS ARE SIVEN
C IN LBD/EKG. PRESSURE ALTIT'UDE CORRECTIONS wILL BE HADE IN
C A_OTHE_ SECTION OF THE PROGRAM. PROFILE DATA IS STORED IN
C THE FOLLOWING HANNERI
C ;_RJFII_J,:;F} AG J GOES F_O_ i-3, FOR THE KF-TH ERSFILE
O I:l TRACK OISTAtlcE,HEIGHT,VELOCITY _T DRAKE RELEASE
C 1=2 TRACK OISTANcE,HEIG'tTWELOCITY AT LIFTOFF
C ' I=3 TRACK DISTAtIcE,HBISHT,VELOCITY AT GEAR UP
C I=4 TRACK DISTANcE*HEIGHT,VELOCITY AT 1500 RT
C I:5 TRACK DISTANcE,REIG_T_VELOCITY AT 30C0 FT
C I=5 TRACK DIsTANcE,HEIGHT,VELOCITY AT END OF ACCELERATION
C I=7 TRACK OIBTANcE,HEIGHT_VELOCITY FURIES CLIMBOUT
C P_()FII,A_NPI AS I GOES FRON I-6 CONTAINS POWER BETTINGS
C F_R THESE SIX SEG_EIITS. ALL PPOFILE S cORHESPO_:D TO STANDARD
C ATA PROCEDURDS= OTHER pAHAHETERB ARE PROVIDED IN PRCF TO BE
C USEO _IIEN EIFFERENT PROCEDIJRES ARE DES|FEB, THESE ADDITIONAL
C PARAPtETERS ARBI .
C pRSF( 8_A_NP)- AIRCRAFT WEIGHT
C PROFIZO=I=NP)- THRUST REQUIRED.FOR LEVEL FLIGHT (FLAPS UP)
C pROF( 9_E_NP)- GRADIENT @ TAKE-OFF POwER_ TAKE-OFF CONFIGURATION
C pROF(IO 2 NP)- TAKE-OFF THRUST
C ROF 9,5_NP - GRADIENT _ cLI_iB POWER, TAKE-OFF CONFIGURATION
C PROF(IO_3_NP)- CLIIIR THRUST
C PROF( 9_4;Np}- GRADIENT FOR FAR36 CUT-BACK
C pROF(IO,4,NPI- THRUST REQ_D FOR ENGINE-OUT LEVEL FLIGHT,
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S TAKE-OFF CONFIGURATION
C
C
C 747-100_JT_nP0ACDRytJFLAP 10, GIL, 59 DEG_ TOGW=55_000

DATA ((PROF¢I,JI 1),I=Z,iO)Jd=_,4)l
"_ I [Itl,5_OO#,75_U.115250.,_r_70U,,609500'AS_OG., O.' O,Or BO00,_

20iJ Oi, 375.1 1500.I 3000., 4525., 5950,, 0.' 0.13331 33900,e'

_I _321,4o163.51 R°2SO., .q., 0,1030, 20300,,4J_33900,I 2°2fi}_O,12516O.w 0,' 551000., 0.0)02, 16665./
:i

C 747-100eJTDD*0A(ORy)tFLAP 10, G/L, 59 oEGP TOCW=S80000
,, DATA ((PROF(I,J_ 2),I=1,1G)JJ=i_4)/
;' _ _Jl_SOOsJOO_O,I1770O,,33350.,_210_,'IQ7750,, O.p O.O_ 8790,_
:: 20ij Oi_ 3gO,j 1500,, }000., 3@50,, 71_0., 0,, 0,1257, 3_700,J

33_tj4*16_,w _"250,, 4,J 0,09581 2_OD,#
43_}37_0,_ 2_28_I,0,_2516U._ O,_ 5760_0., 0,0301_ 17335,/

747-100,JTDD'0A(ORY)_RLAP i0_ S/L_ 59 oEG_ TOGW_620000
': DATA t(PHOf(I_J, 3),I=1,10),J=_t43/

O_7_GO_95rIoI_E(IESO._08U25.,6_O00,,_0%900. ' 0,_ 0.0_ I0000_
2 O|_ D_ 250,_ 1500,_ }JDO., 3875_, 6700,_ 0,# 0.1163_ 33500._

: 3)2_4_t74,_ 2#250,_ 4,, 0*08441 2B300,_
"_ 4_335_0_ 2'283_0,_25160._ 0._ 616000., 0.0299_ 15400,/

C 747"lOO_JT9_'0A(DHY}_FLAP 10, G/L, 99 DEC, TOCW=680000

'i DATA ((PHOF!I_J_ 4}=I=t,IU),J={_4)/ '
I 311UOODl#l_250,_2425Ul_45925,_71175,_IDDR70,_O,, 0,0_ 11830,#

CJC 20I_ 0,_ 200._ 150_,,_ }OOO,', 3500,_ 5575._0,, 0.0¢29_ _3_00._

i 4_)2_0_ 2_28330,_2515_i_," 0,_ 676000._ 0.0290_ 20135./
C

ii C 747"_uO_JTgD_0A(DRy)_FLAP 10, B/L, 59 DEO, TOGW=71_OOO
DATA ((PHOV(I_J_ 5}_I=i_i0)_J=_4)/

': T 1 Oi_9300_ESO#tE750_,_S161E.',TE]SS._i07075._O._ O,Ot 12800_

_i' 2 Um_ O_ 200. 150b_, _0_0._ 3320,' DOESt,O,, 0.0552, 3]050._}32,_4_105_ 2_250,_ 4,, 0,0622_ 20300,_
43_33050,_ 2.28300,_2516_., 0,_ 790000., 0.0298, 21065,/

C , *

!: C 747"200_JT_O_?(WET)_FLAP 10, S/L, 59 DEC, _B _ NACELLES TOGW=550000

.:: DATA {(Pm_F(l_J_ 6),1=1,lU)_=_4)/
:_: I 0_5500_8000_%5000,_29220*_59200_I_2175,_ 0'_ 0,0_ 0160_
_ E 00_ 0_ _OD_ 1500._ 3000_, 4000_, 7OOO,_ 0._ 0.1571_ 36600,_
:_; 33_1_4_164,_ 2'250,_ 4,t 0,1055, 20300,_
" 43_)6000_ E_EO0E'O._ESi60._ 0._ 546000,, 0.0303_ 1653_./

C

, C 747-20"_JTDD-7(_ET)_RLAP lO, S/L_ 50 DEC, _D I NACELLES TODW=575000
DATA ((PROF(I_J_ 7)_I=i_10}_J=_4)/

I 01_5_000_8250=_15750._31150.,61900_,95325,* 0.' O.O_ 8975._
2 f1_ O.t _75_ 1500,_ 3UOO,, 4550*, 7450,, O,_ O,_SOD_ 36700._
33_l_4_t67,t _50,_ 4,, 0,0974_ 20500,#
4_367t]0_! 2"28300._2516U,_ O._ 071000,, 0.0301_ 17200,/

C * .

C 747-200'_JT@_'7(VET)_FLAP 10_ S/L_ 59 DEG, _D t NACELLES TOGW=6000DD
DATA t(PROF(I=JJ S),I=I,10)_J=_,4)/

_, U#_5_.|0_8500_,17000._33740._65700''95550._ O,_ D.O_ 9_90,_
2 0_ D_ 300_ $500., 3.JO0., 4400,, 6_00., 0., 0.1412_ 36500,_
332_'|4#169_1 2_250_ 4,, 0,0896_ 20_00,_
43.365_01_ 2_28300,_25160,_ 0_ 596000,_ 0,0301_ 17935,/

C
C 747=200=JT_D"7IWET|*FLAP 10_ D/L_ 59 DEG_ _B_ NACELLES TOGW=640000
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DATA t{PROFtI,Q, 9),]=l,IQ},J=_14)/
O,a7_OO_,gSDd,_1¢250,,383_D,_6_800,_1900,, O,P 0,0, 11100,,

2 Ul_ Ufl 275,j 15U_J 31JOU,, _00,, 6250,_ Ot_ Q,1256_ 36_001_
332jj4m174,Si _o250,i 4,J D,076_, 2B_00,1

I 43_6_0,a 2t28J_Ci,2_16J, l Ot_ 6360U0,, D_OJO0, $9065,/

! C 747_2_I_J_D-TIWET)IFL_P 10, S/L, 57 DE_I '_ NACELLES TOGW=TD0000

i _t_DD_11_,_2325_I,,46470_75_7_,'_9150, w 0,_ D,O, _050,_

C
C 7_7-2_O_JT_D-TI_ET)jFLAP 1_, S/L, 59 DE_, I_ N4CELLES TOGW_77_OOQ

C
C DG'IO'_JC=6_IFLA p 15, S/_ _ DK_, TOGW=3600_O

i 0_45_0,_750,I_60_,128750,'_1000'_00_0 I° 0°_ 0,0, _184_

C DG_I_-I_°_;6_IFL_P 15, 5/L, 59 D_G, TO_W_375000

I Oe_55_O_JgCf!O,_I7250,13150U,,6_000,,_O_00,, 0._ 0,_, 123_011
2 _Jf_ O,l _5011 _i_O.l _uo0,_ _0,_ 6700., b,_ 0,127J_ _1000,_

C 0C'I0-I0's;6 °6DIFLAp 15_ S/L_ 57 DEG, TOGW=4OOUO0
_T_ tIP_OFCIJJ_I4),I=I,10)IJ=l_4)/

_321_4_162,51 2_250,_ 3,_ 0,0_57_ _7400,_

C
C DC-lO-10,_;6"_FL_P 11w $/LI 5_ D_G, TOGW_420000

2 _I_ Q_ _001_ 150_,_ _OuO,, 3625., ¸ 4775,, 0_, O,_QOOf _1000,_
33_i14_176_p 2_5U,_ _ 0,D779_ 27400,_
435_U_j2_3100QI_2_274_B_ 25_00.I0,_4_00_,_ 0,0_811 25000j/

G
C 727_2_D_JTOD'gIFLAP I_ S/L, _9 D_I TO_W_140000

D_TA _(P_OFIIwJ,17_JI_l_1(_l,J=_I4 )/

6-8



43m123_boO 2QlO?OU,, _0250,.0., 140000,_ 0,0505w 6925=/
C
¢ 727o200oJT60"OIFLAPS 15, 8/6. 59 DEG, TOGW=155000

D_TA (¢pROF(Z_J_Z_}II=l,lO)fJ=l,4)/
•' i 01_5500==7250,e17000.i_0000.,65500.,7_350., 0., O.O_ 3195,p

2 Oo_ Oo* 150._ 1500., 3000., 5350._ 6350., 0., 0.1385, 12500.I
332|'j4e%62ol 2°250,p 3,1 0,1154w 10700.*

• 43=12550,= 2=1070U=, t0250t.0., 155000,, 0,0498, 7563,/
C

•. C 727-200_JTSD_gpFLAPS 151 S/Le 59 DEG, TOOW=16_O00
DATA ((P_Of(IIJ,19),I=1,10),J=II4)l
OiJ6_OOo_@OOO,I1fi750,,]4000._64000,.80250,J 0.1 0.0o _435,P

2 Ula OiJ 150.1 %500,J }000,, _000,, 6500.e D,e 0,1255, 12300oe
}_2i,4o%6_o, 2_250.' 3,, 0,0¢04, 10700,w
43o123_0,| 2"10700,j _0250,.0., 165000,, 0,0490, 7940,/

C
¢ 727-200_JTBD'g,FLAPS 15, S/L, 59 DEG, TOOW=173000

DATA ((PROF(I,J,2U),I#I,IU),J=i,4)/
I Ol.,7000,,9000G,2UBOO,,37000,,66250,.?9040,w 0o, 0,0, 3615,_
20e_ Ot_ 150H _500., 3UOU., 4900t_ 6000._ O.t 0,117 4, 12}00,e
3321,4_16_,1 2'25_,. 3.! 0_093B_ 10700,_

: 43=123_0o_ 2"_0700,, {0250,,0,* 172500,, 0,0479, 8150,/'i C
C DC_8"33=JT4A_9/IO_FLAP 25_ SIL. 59 DEG* TOG_=21_O00

i:
_ATA ({PROF{I_J_21|,I=I_IO),J:_,4)/

I 0o,4000._600_,,13250,',26300.,60550.,73050._ 0,_ 0,0, 2593,#
'_ 2 0¢, 0,, 300._ 1500,_ 3000,* 5200,_ 6950,, 0,_ 0,165_, 15200,*

, 532i_4_147 I 2_250,_ 4,, 0.1150, 12100,_
43_152_01_ _'121(;0_# 0._ 215000., 0.0328_ 7040,/

ii C OC-8"33_J?4A-9/l_,FL_P 25, $/L 59 0E0, _00W=228000
'i DAT_ f(PROF(I,J.22)*I=I,IU},J=_,4)/
"! _ _o_4530o=7250=_15000.,2@&20.,62870.=79400.* 0.' 0.0_ 2_I0._

' 2 _1_ OI, _U_, 1300o, 500U,, 4850,_ 7000,_ 0,_ 0,_548_ 15200,e
3321p4_150o| 2_250,, 4,_ 0.1026, 12100,_

:' 43_152_0,| _¢12100,, 0,, 22_000,, 0,0328_ 7480,/

C DC-B-_J_JT4A-g/IO_FLAP 25, S/L, 59 DEO, TOGW=243000
.... DAT_ ((pROF'(I,J,23_,I=I,10),J=_4)/
! I O&pS_UUI,BOuOo_I6750*,3350U.,_6_UO,_6_UOU*_ 0._ 0.0, 2g6OoP

2'01! Ol_ 275._ 1500,, 3_00._ 4400_ 7000._ 0., 0.1400e 15200.*
! 332t=4_154=_ 2_250=_ 4._ 0.0895, 1210Q.o

43_152_0,p 3_121u0., 0_ 243000., 0.0330_ 0020./
C

: C D_'O'33_JT44"9/I_;pFLAP 25, S/L, 59 DE_, TOGW=267000DATA ((PROFCI*J,24_tI:I,IO),J=_4)/
I 0#,6030119U00,,19750._40550,,71550_,99550,, 0.' 0.0, 3295,_

= 2 OI, Or, 225,_ 1500,_ ]000_, 3950,, 7000,_ 0,' 0,1106_ 15200,_
332|_4.160,p " _'250., 4,, 0.0721_ 12100,_
43_152_J,p 3a12100., 0,, 267000,, 0,0332_ 8560,1

_ DC.6-33_JT4A_9/IntFLAP 25, S_L* 59 OE0, TOGW=305000

: I 0o_7_50_I125_._2550u.,51000.'=_000 100000 ,0 e O.O, 3745._

20i_ 0,, 200._ 1500._ 3000,', 325d., 5000.,0., 0.0912_ 15200,_332i,4_169_t 2"250,* , 4,, 0.0515, 12100,_
43_152_0._ 13075.,2.12100., 0., 303000., 0,0332# I0065,/

c
' C DC=8"3_,JT4A'9/IOtFLAP 25, S/L, 59 DEO, TOGW=315000
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i Oo_6nOO,JlDOOO,12700b,152750,_81000.,lO1750,,O,_ 0,0, 3885.f
2 UP_ 0,, 200,p 1500,, 3000,_ 3200,, 5000,,0,, 0,0567, 10200,I
3321o4*171.5_ 2*250,p 4,_ 0,0455f 12100,_
43Q152_0,I 13300,j2*12100,_ O,s 3150d0,_ 0,03331 10500,/

C
C DD=5"61aJT30"_BtFLAP 15_ S/LI 59 DEO, TOOW=21_O00

DATA tIP_Of(l_Jo2/}.I=Z,lO}tJ=_t4)/
Ol=4_501=05[!OiJ13000,124200,,55400,_65750,f O,I O,Om 3190,_

2 _=_ 0,, 330_; 1500., 3000,_ 6050ti 7000,, 0._ O,lfiOOJ 152001_
332m,4*t4_,p 2"250,_ 4,m 0,1342p 12600_t
43'152_0,I 2'12600,i _2300,I0,= 215000,_ 0,03431 6_50,/

C
C DC'B'61,JTIO'3_IFLAP 15J S/L' 59 DEO, TOGWI225000

DATA t(PROF(I_Jm28)_I=I,IO)_J=_4)/
i O_o4500u_TuliO,,14000,,26600,,50530,_70600,_ 0,_ 0,0_ 3370o_
2 Ol, Oa_ 325m_ $5b0., 3000,_ 5650,_ 7000,, 0,_ 0,1578t 15200_
]321,4*%54_t 2_250,_ 4,_ 0,1240, 12500,I
43.152_0,_ 2=12600,_ _2300.,0,, 225000.m 0.0341, 6700,/

C
C DC'_'61_JT3O'3E_FLAP 15_ S/L, 59 DEG* TOGW_240000

i 0o,5000,_77_0,_15500,_28940,_80700,_75700_ 0,_ O,O, 3630,_
2 Um_ 0_ 310,_ 1500,_ 3000,_ 5225,, 1000,_ 0., 0,152_ 15200o_
33_,4.i5_._ _e250oP 4, O_lllT_ 12600_I
43_152_3,1 2_126_J0,_ _2300,_0,_ 240000, 0,0337, 7100o/

C
C O¢'B'TI,J_3D'3B_FLAP 15_ S/Lm '59 DEG, _00_=250000

DAT_ l(PROF(l,d_3Ol_=i_lO}_d=t_4)/
01_5250=185(10,_16950**31570*_62570o,83570,_ O, 0,0_ 3_95,_

20Ig O=m _UO,o 15C0,_ 3OOU,, 4825,, 7000.* O. 0,1420_ 15200,P
332_4.161,_ ?_50o_ 4, 0,1026_ .12600,_
43=152_0,_ 2_12600,, iD300_O,_ 250000, 0,0336_ 7300,/

C
C DC'8"61_JT3D'3BmFLAP 15_ S/L, 59 DEG, _00_=250000

DATA ((PROF(I_J*_I)_I=I_IO),J=_4)/
()I_50001,9000,,Ifi000,_33700._61950,_85200._ 0,_ 0,0_ _995om

2 b_ Oa_ 3qO,_ 1500._ 3000,, 4550,, 7000,, 0,_ 0,1335_ 15200,_
3321,4_i63,_ 2_250,, 4,_ 0,095_ 12600._
43_15250,_ 2'126_0,_ _2300,,0,, 260000,_ 0,0335, 7650_/

C DC-O'51_J_3D'3B_FLAP 15_ S/[., 59 DEG_ TOGW=270000
DATA ((PR_F(I_J_32)_I=I,IO),J=tm4]/
Og_h_OO_,9580_19500,_3545b,'66200,'94950_ 0._ 0,0_ 4160_1

2 UIm Oo_ 26d_ 1500._ 3000_ 4350,, 7000._ O,e 0,1250_ 15200_
332t,4_165_t 2_250,_ 4,_ 0,0585_ 12600_t
4_*152_0_I 2_12600,, i2300,_0,, 270000._ 0,0334_ 8000_I

C
C DO-O-6i_JT30-3B_FL_P 15_ S/L, 59 DEG_ TOGW=DBO000

i Ol_6500:m_U_OO,12050u,_3fi600,,67_50,,t02%00,,O,_ 0,0_ 4}50o_
2 01, 01_ 2_O,t 150:J,i 3000,_ 4J.25,* 7000,_ 0,_ 0,1181_ 15200_I
332l_4_168_ 2_250.t 4,_ 0,0830, 12600,;
43_152_0,; 2=12600_ I_300,_0,_260000,_ 0,0330_ 5}OOt/

C
C DC'8"61,JT3D'3E,FLAP 1St S/L, 59 OEG, T06_=290000

DAT_ ((PROf([,J_34)r|=l,lO),J=_4)/
Ul_7330_m1['500i_2200d.t415Uo,,TO75U_tlO250g,,O._ 0_0_ .4_0_

2 Ol_ Og_ 225_ 150Q,_ 3QO0,_ 3075,, 6450,,0,p 0,II09, 15200_
332om4_I_0,_ 2_250,_ 4._ 0,0769_ 12600t_
43.A52_3,_ 2.12600,_ 12300,_0,_290000._ 0,0329* B_50_/
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C
C DC°8°6iJJT)D_B*FLAP 15w S/L, 59 DEG, TOGW=305000

DATA ((PROF(I,JI_5)I[=I,IO),J=I,4)/
i O01_3001Ji15dO,_24500.f46000,',73000,J10]O00,.O,_ O,Of 4825,_
2 Oi* Oiw 17_,_ _50b,, 3000,_ 3600,I 5750,,0., O,iOlgp A5200._
3321_4*174.t 2.250,p 4,, 0,0696_ 126001!

i_ 45.152_0,* 2"12600,_ • 12500,f0,_305000,, 0,03251 9000,I

i i! *C DG'B=62*JT50p3BIFLAP 15e R/L, 59 O[OJ TOOW#325000
;_ DATA f(PROf(I*J_36),I=l,lO),J=lw45/
'; I Ot*90UOJJI]POO_w28000.,53125,_79_75,_I04125,_O,, 0,0, 5_951J

20J_ 0;_ 15_h_ ISOu., 5000,', 5400,s 4A75.,0,, 0,09001 15200,*
5521m4o175,j 2_250,i 4,, 0,07541 12600_m
43._52_,_ 2"12600,_ 12500,_0,_32500_,, 0,0524_ 9600,/

C
C 720B_JT_O-I_FLAP _¢_ S/L_ 59 DEG* TOGW=170000

i_ I 01_3500,,6000,_I000._20000,,56030,,6_500,* 0,* 0,0_ 2420.*
'_ 2 0_ ' 0,_ 400,, _500,, }CO0,, 6850_ 7500,, 0,, 0,2200, 13200,_

3321_4*15g,_ 2"250,, 4,, 0,1667_ 10940,_ •
: 45.152_0,| . 2pI0940 _06_@,_0,, 170000._ O,O}O_, 5_35./
'i C

C 707=1208'JT_D'3_FLAP 50_ $/L_ 59 000, |ALSO 720B,JT_D-I@IO5K_ TOGW=I95000
OAT_ (IPROF(I_J_5A_I=I,IO),J=_4)/
D/*4000*;6250,_12500.,2225U,_57750''67500 ,_ 0.* 0,0_ 2825,_

2 O_'* 0_* 5401, 1500,_ 5000,, 6250., 7500,_ 0._ 0,I_56_ 14100,_

;. 352l_4'15_*_ 2_250,, 4,_ 0,1538_ 117001_
' 43_141_0,1 2_11700,_ _1400,_0,, 195000., 0,0345, 8735_/
"i ¢
{, C 70"7-1208*JT5D*3_FLAP 30_'S/L_ 59 ORG, (ALSO 720B,JT50-IQI95K) TOG_=210000

DATA ((PROF(|_J_395,|:l,lO),J:_45/
"; _ Gi_4500i#Too0_14000,,25CO_,,_O000,,78000,, 0,, 0,0_ 3_45,_
i.l '' '2 0,'_ 0,_ 325,_ 1500,_ 3500,, 5750,, 7500,, 0., 0,_67q_ 14000_
!i 5521+4_163'I 20250,+ 4,, 0,1364, 11600,_
!, 45_.4000 2_1600,_ 11_I0_0,, 210000,_ 0,0329_ 6915,/
. _ C

_; ¢ 7_)7*I208_JT}D-5_FL_P 50, _/L, 59 DEO, (ALSO 7208,JT5_-I@215K) TOOW=220000

il D_TA I(p_R((_d,All),l:_,lG),J=l.4) /
i 2 U=_ 0,_ 3U0,_ _SUU,* _30U., 5_50=, 7500,, O,_ O,_Sqh= 13900,_
,':', 3_21_4=165,* . 2=250,, 4,_ 0,1250, Z1500,,
i A5=13900,_ ' 2"_1500,, _1250,,0,, 220000._ 0,0326, 7100,/

C •

C 707"120B_Jt}D'5_FL_P 30, R/L, 59 OEG. TOGW=240000
..DATA ((P_F( *J_41 I:_ 10),J=1_4 /

!r i 0_5500_8750,_18000,,32250_,6_500,,_4000_! 0,_ 0,0, 36fi5._
2 _ti 01_ 2751_ 1500,, 5000,, 46001, 7500,_ 0,_ 0,13241 _]810,_
33_1,4m170,_ 2"250., 4,_ 0,1053, 15440,_
43"138[0.I 2*11440,, ' 11170,_0,_ _40000,_ 0,0325, 7820,/

C;
C 71_7"120B_JTSO'5_FLAP 30m S/L, 59 DEG, (_LSO 7200,JT30-Le235K) TOGW=255000

DATA ({pRDF(I_J,42},I:I_lO},j=t_4)/
i 0_6530_9250._19750,,34500,_66000,_100000,_ 0., 0,0_ 3945,*
2 LII_ 0,_ 250_ 1500,_ _000,_ 4400,, 7500,_ 0,' 0_1190_ 13715,*
332tl4_175,1 _2_0,_ 4,_ 0t_017_ ¢1350,*
43.137_5,i 2=11551J,_ _I090,,0,_ 2550_0,_ 0,0320_ 8170,/

C
C 7)7"200JJTBD'O_FLAp 5_ S/L, 59 DEO_ TOGW=IO_O00

DATA t(PRgF'(l_J_43),I=l,lO},J=t_45/
I Ol._551_Ote70flO,_15250.,267501,36000,_51500 ,, O,I 0,0_ 2950_,
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20oJ Oml 20Ome 1,500,_ 3000,, 3500,_ 6000,, O,P 0,1576m 12500,I
3_2u'fAa%67,1 2_250,w 2,P 0,_304_ I07501m
434125_,o 2_%U750,J _0300,mO,, 10_O00.t 0,0851_ 8770,/

C
C 737_2001JTSD_IFLAP bp S/L, 59 DEG_ TOGW=_08000
• DATA {(pROF(I_J_44),I=Ij%O)_J=_p4)/

I _ O|j6030oi@JC10,j17000,_297501_39250,,66000,_ 0,_ 0,0o _120oI

J 2 OiJ OaJ1751J_5D0_ _DQI_ _ _ _°_ _ _

_ D_°_D_A_ _ S_ _ D_ T_! _DD_ •

C
C DC=9"32_JTfD'?_FLAp 15, S/Le 59 DEGJ _SDEG PITCH LIMXTe fOG_=100000

DATA ((PHOF(,lPJJ48)e[=_*lO)#Jnt14)/
¢ 0114530o,6750,o17000,,3000U,,65750,'81500,, 0,' 0,0_ 2415,1
2 bll OoJ 28U,j 15U0,, 3UO0,, 5500,_ 7500,, 0,_ 0,¢485, %2200,,
_3_114m$4),5_ 2_250,J 2,10,ZZ54J _080Op*
42o12250.s1_450D;2_108_[;,* _0600,_0,, 100000,_ 0,0954_ 9540_/

C
CDC-9"321J,SD*T_FLAF 5t 5/L* 59 DEG', NO OVEMSPEED' PITCH LiHITED TOGW=Z08OO0

DAT_ ((pkOF(I_J,49)_I=%,IO)_J={_4}/
I U_b2_Oo_523U_2DBOO,*3494_,_66400_tgogoo,_ 0,_ O,O_ 2830,P
20o_ O_ 220,_ 1500,_ 3000,_ A550,_ 7200,_ 0,_ 0,136_ 12200,_
5321_4_t50_! ' 2_250o_ 2,_ 0_1061_ lO§OOl_
42=122_0,=$1250,=2=%08U0,_ 10600,'0,* 108000tl OtOR801 9250g/

C
OAT_ ( ( (PROFI( I mJ_K), 1 :%, 101_ J=[_ 41 ° K=5_531/
_600_,I

C
C A_OOBeCF_5OA_ S/L_ 59 OEG= TOGW=290000

DATA {(P_OFt|_J_54)_|=I_IO)oJ=_'_4)/

UI_65OOH9500_II6000,_28000,'60500_85000_ 0'_ O,O_ 12660_
2 Ol_ Oil 350_ 1500,* 3000_ 49501_ 7_00o_ O,I 0_1575_ ]8OO0,_
5}2_4_$54,_ 2_25D,_ 2,_ 0,_339_ 33600o_
44325U,=2#38IJOO=o2_)36gO,_ 31600_0,_ 290000,_ 0,I045_ _0315o/

C
¢ A*3OOR_CF_-5OA_ S/L= 59 DEG_ TOGW=_O_O00

DAT A ((pHOF(I_J=bS)_I_=IO)_J_4)/
I O_7000te%OnOO_175Odt*3OOUO,=62300,_85000,_ 0,_ O_Oe %_540t_
2 O_ OH 350_; 150V,_ 3OOO,', 4550,_ 6470,e 0.' 0,1533_ _O00O_
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r

532='=4_157,m 2a250,, 2,_ 0,_200, _600,f
44_25_,t2_800U, o2°336'JO,J _1600,eO,_ 3000_0._ 0,_000, 30000,/

C
C OG-_O-3OICR6-5OApFLAP t51"5/L, 59 DE_ TOGW=4200DO

.O_T A I(PROF(|_J_56}_X=I,IO)_J=t14)/
i UlJ4_Om_7250,1_4500,_25500,,58800,',?5000,, 0., 0,0_ 12290._
2 05_ OmJ 4_Oie 1500,i 3000o, 5100,i 6650,f Ool 0,1517f 3BOO0,1
5_21_4e151mm _2501_ _,P 0,1364t _36U0_
44520h*2_380_O, J2_33600,t 316001,0,* 4200UO,f 0_0598_ 25_40,/

C '

. + _i C DC-IO=_o_c=6"5OA*FLAP 15_ S/L_ 59 [EG_ TOGW=450000
D_T_ {(PROF(I_J_57),I=I,IOI_J:i_4)/

i 0 _5_00= 8250, 1680,0 _2920U, 61000, 95000,, 0,_ 0,0, 13690,*
; 2 0_ O_ 350,_ 1500,_ 30Oh,, 4650,, 7450,_ 8,, 0,1545_ 5_000,_

i 44320n,,2_3BO_O_2_336t_O,_ 31600_0,, 450000,_ 0,0594, 26735J
C

_;_ C DC-_O=_u_=6_50_RL_P 15_ 5/L_ 59 _E6_ T0_=480000

i 2 05_ 0,= _OO_ 1500,, 3000,, 4250,_ "7000,_ 0,_ 0,1224_ )8000,_

_' 44320'}!,2'3_000,_2_336(_0,, 3i600_0,_ 4800D0,, 0,0575_ 276i0,/

CC,0C_10-30,C=6 50_*FE_P 10_ S/L* 59 BEG, TOOW=520000

::! I 0_* 50U_IUSCO,_2260b,_59ObO,'55500 _I05000_0 , 0,0' 14675,_
i_ 2 0_ 0,_ 250,_ 1500,, ]OUO,, _675,, 6125,,0,. 0,i0)3, ]8000,,

_32_4_172_ 2_250,_ 3,, 0,0915_ 33600,_
;; 443203,_2_0U00,_2_)600_, 31600,_0,_520000,_ 0,0579_ 30140,/

_1 G DC'iO'_O,C_6"50_FL_P 2_ S/L_ 59 _E¢_ TOGW=550000

00=1_200_16500'_290L_0_47000._65500,_I0000_0_0,0_ Z5525,_
!i , 2 0=_ U,_ 250._ Z50O,_ 3000,_ _300,_ 5750,,0,,0,I000, 38000,,
:"i 332=_4_t90_ • 2_250,, ' _,,0,0813, _3600,_

"_ C F_8 MK2_,_O_SPEY HK5_5-15_ $/L_ 59 DEG_ TOG_= 50000

._ I Om_30+lOl_SOl_O,_O200,_lTco0,,55000,_]O00,, 0,' 0,0_ 1645,,

:i C F'28 _K2_iO_PEY _iK_5"15_ S/L, 59 DE_ TOG_= 65000
DAT_ tiPHOF(t_J_62},I=I*lO)_J=_*4}/

• I 111=45005_70R0,_4500,_25000,,56500,_67500,_ 0,_ 0,01 2_40_,
2 01, 0=_ 200t_ _500,_ 3000,, 5900_= 7500,_ 0._ 0,Z733_ B600,_

4_eb6UO=_ _oOZS_=_ 0,_ 65000,_ 0,09_]_ 5935_/
C
C 727"2uOAOv_JTSD'ZS_FLAP 15_ $/L_ 59 DEG_ TOG_=I65000

2 01_ 01_ 150,_ ISUO,, 3bOO,, 5350,_ 7.300,_ 0,,'0,1429_ I_200,_

: 43_132_0;_ 2_114U0,_ _I000,,0,_ 165000,_ O,04B_ 8015,/
C
C 727"2004DV_JTOD"lS_FL^P 15, S/L, 59 OEG_ _OGW=I75000
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i

i oAT4 CgPROF(IJJ,64),|=l_lO)jJ=_j4)/
$ Ot_6_POii_25C,m_8500,134dOU,,83500,,75000,, 0,, 0,0_ 5620,r
20RJ Ore 140,J 15UO,* 3UO0,_ 4QSo,t 6500,, 0,, 0,1327e 1320Q,_
3321j4=t6b*l _250 , 3,* 0,0Q68_ 11400. J
43ti_2_0,_ Z_i1450,_ llO00*lOi* 175000,*, 0 04.6B_ a_90*/

C
C 727_2_OA_u_JT_D-151FLAP, 15, S/L_ 59 DEGp TOGW=190500

D4TA ((PROF(ItJ*bS),I=$,IU)I'J=If4)/
I OJ,75OO*,IUZSO,p225DO,,4OOOO,,6BOOO,rB2500,, Otw O,Oi "3760,1
2 _t, O,e 130,# 1500,, 3000,', 4550,w 6750,, 0,, O,ZIIB, 15200,_
3_2114_i?4te 2.25D,I _., 0,0_57_ %1400,m
4_132_0.S 2*11400,* liOOO,,G,_lgoSo0,_ O,C4BO, 9%50*/

C
DATa (((PROF(I,J_K)_I=I,IO)mJ=_,4)*K=66_78)/

i 520_./
C
C 747 STRET_H_JTgC-XX{50000_ 5LST),FI.AR _0, 5/L, 59 DEG, TOGW=655000

_ATA tlP_OF(!_J_79},I=I,IO)_J=ill)/
UI_625DI,BS._O,_I65OO,,5}59O,'_2%OO''BB600,_ 0'' O,O_ _1585,_

20t_ 0_ 4bU_ 15DO."I }OO_,, 4450,, 7050*, O,, 0_%375p 3BO00*_
5321_4"_76_1 _250,, 4.w 0,087_ ]05OO_
4)_BCO0.1 }e}0500,_ Ot_ 651000., 0,0299_ _946_,/

C
747 STRETcq_JTg_-xx(Suooo_ SLST),FLAP lO, 5/6, 59 DEG, ?OGW=68DO00

DATA (_PR_F(I,j_p)*I=$,IOI_J=_,4)/
Olt_OO_92_O*_790O,_35559,'6525O'_B_250, _ O'_ O,O m Ii8_0 '_

2 0_ 0_ 575,; 1500,p 300_,, 4300_, 6000,, O,, 0,1500, )80DO_

43_B000.* _}OSO0., 0._ 6760_0., 0,0298_ 20_5./
C
C 747 5TI_ET_,dTgD-XX(bOOOO# SLST),FLAP lO, 5/6. 59 DEG_ TOGW_720000

1 C1;_7_OOm_lOSOO,_2025U._41100..66qO0._iO1400,,O ,, 0.0_ 1_705,_
20I_ Olm 27_,_ _51)U,_ 30DO,_ 3_50,_ 6500,, O.P 0,I195_ 58000._

45_8300,_ 3_30500,_ 0,_ 7160U0,_ 0,029B_ 2L335,/
C
C 747 5TRET_,JTgO_xx(50000# SLS_),FLAP $0, S/L* 59 DEG_ TOGW=775000

DATA t(pR_F(I_J_B2),I=I,IU)_J=I_4)_

2 I)l_ 01, 250_t 150..',_3_(_0,',365U,_ 6_50,,0,_ 0,1050, _BODO_
332_t,4#195_. 2.250., 4._ 0.0611, 30500_

C
C 747 STRETcH,_Tg_-XX{50000# 5LST),FI.AP I0, S/L_ 59 OEG, TOGW=850000

D_TA ((PROF(I_J_3},I=I_IO),J=t_41/
n 5_ , _ 6 9 lYgSo,PI '_IT2OO _i OU _}OO_(,,' i20d._7 300, lOl3OO. O_ O_O_

2 0_, O,_ 2C0,_ 15_,O,, _(JOO,, 31_5,, 4500,,0,_ 0,0915_ 38000,_
3321_4_20_ . 2_2_0,* 4,_ 0,0481_ 30500,_
4_}SrJ_O,_ 3_3U500,, O*, _46000,_ 0,0295_ 24935_/

C
C OC-_O LCNG RA_iGE 5TRETCH',CF6-50C/ S/h, 59 DEG_ TOGW=570000'

i OI,I_4DU,,155_O,_265UO,,43UO_,,65000,,IOSOOO._O,,O,O_ 15785,_
'2 01_ O,, 350,w 15,J[I,_3OOU,p 3700,, 6000.,0,,0,1045, 39500,_

44500n._2_395qO._ 2_349U0._ 32gOO,,O_,570uOO,,O,05_7, 29450./
C
C OC-_O LCN_ RAAGE STRETCH,CF6-50C_ 5/L, 59 OEG_ TOGW_610000

OAT_ t(PROF(I_J#BS),[=%_IO)_J=I_4)/
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Olj_EOQ.p_bOOO._3_ODS.p4SOOO.P6?OOO,j_O?5OO,eO.JS.S_ 16200oo
20oJ 0,_ _50.D' 15LuO,P 30OO.l 3300.. 5500._0,,0,095S_ 39500.J
3321e4m200=f 2_2_0,j 3,10,0833e 54900. i

_ 44500_,,2_500o* 2_34900., 32900,.01,610000,,0.0492, 30020,/
D

_; C lJllelll_l_oQllllQ_illlleolal_lllol_oo IO_DIIO_IIIIIjAQOIII_I
C
C THE ARRAY AppTHR C_NTAINS APPROACH PARAMETERS FOR 10 AIRCRAFT
C TY=ESa T_ESE PARAMETERS ARE MATCHED TO THE APPROPRIATE NOISE
C sUavE (A/C TYPE) THROUGH INPUT ELEHEP_TS OF ARRAY NATCHo ALL
C PARAHETERO coRRESPOND TO A TYPICAL LANDING wE|GHTt FOR THE
C JT_ AIRPLANE APPTHRII,J) CDNTAINSI "
C I=Z LANDING PIELr_ LENSTH (FT)
C I=2 LAMDING SPEED (KTS}
C |_ THRUST REQ_D FOR 30EG G_IDE SLOPE_ LANDING FLAP

i D I=4 THRUST,REQ_D FOR 6 DES SLIDE SLOPE_ LANDING FLAP
;' C |_5 THRUST REQ_ FOR LEVE_ PLIGHT_ APPROACH FLAP

C I=6 THRUST REQ_D FOR 3 DES SLIDE SLOPE_ApPROACN FLAP
C IcY THRIJST REQ_D FOR LEVEL FLIGHT_ MAhEUVER FLAP

_: ¢ I_ THRUST REQ_D FOR O00FT/MH SINK _ HAKEUVER F_A_.
C I¢9 IDLE THRUST

_ C I=_O THRUST AT THRUST REVERSA_

i C I=£I LANDING WEIGHT (LBE)
C I =_2_ LABELS
C I=%4 . NU_IBER OF ENGINES

!:_ C AL_ pOWER SETTINGS ARE GIVEN IN TERNS OF NET THRUST-LSS/ENG,
='! C NOISE IS CORRELATED TO CORRFDTED NET THRUST-THE PRESSURE

C ALTITUDE CORRECTION BEIN_ MADE IN ANOTHER PART OF THIS
C PROGRAm, FLAP SETTINGS IN THE FOLLOWING COMNENTS ARE,
C GIVEN A5 HANEUVER_APPROAcH_LANDING SETTINGS RES_ECTIVELYo

_: C'ol 0C'0"33 'FLAPS 30,55,50 LOG WT=_50000
: DATA (APPTHR(I.II_I=I_14)/ ,

': _ -41,10_4_4400_2045,_5150,,2790_4700,_1000,_0011

.i C_O2 DC_8"SI FLAPS 25,35tED _DG WTl%97_00
, ; DATA t APPTHR( Ie2) eI=le ¢4 )4

"': _ -30"_ , , 140_5450, _3_20. _5750,_3200, _4600. IlOOO, _?OOo _
2 BbSi;**_975UOo_6HDC'B'5=6HS_'_I =4_/

coO3 Dc-9-32 FLAFS _s,20,Su _o_ WT= 73000
DATA IAPPTHRII_3)_I=I,LA)/ • '

I _ _26A_,,12_6nO0,_4025,_4230,_2200,,3520,_450,_450,_
2 ROS_I,=75GDU,_6H_C_9"3_6H2 _2_/

G_04 DC"l_'tO FLAPS 5_1E_35 LDS WT_3GOOOO
; DATA (APPTHR(I_4)_I=Z_4)/

:; _ =3945, 13G,_8535,_3265,_lOOO,_B760,_QBOO,_ROO,_lBOO_
• 2 2Bo'_._3(IOUUU,_6;DC-Z_'_SHIO_-AO,3,/

c¢oB 7,]7-32DB/C FLAP5 14_3U,40 LDD WTaIQDSSD
DATA (APPTHH( I _5 )_I=_ 14 )/

1 -Ai,_.,¢35,,)EBE,_Z)_O,_4790,'.2365,_59_O,,TOg,,To0,_
B 850_,,190NCI_SHTOT'32_6HOB/C ,4_/

C_O6 727,Z_0 FLAPS 5_25,40 LOS WTFI3_EOO
DATA (APPTHRII*6)_I=l_14)/
-28_,,13E, 6(:00,,5550,,5000,:2590,,3130, 5OO,,SOO,_

C*07 7_7.2_0 FLAPS 5_15*30 LDS WT_13_200
DATA (APPTPIRII_7)_I=_4)/

"_1'10,,%39_414_,_245d*,4400,_2000,,}150._500,,500;_
2 8_0"._138200_614727"20_6H0 (3_),3,/

: c_OS 737-2_0 FL_PS 5_25_40 LD_ WT_ 8_000

H
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DATA tAPFTH_(2Jn)J|=Z_14|/
-275_,,153o_48251+24JO+_A950+_264O.+482O,+¢22O,_SOOow

2 8_Orl,18f_O_Ln+J6H737-2;JI6HO t2,1
Do09 74761_3/2[1(In FLAPS _0+25,30 LOG WTz5ooOOO

DATA tAPPTHR(IjD)*]=l*14)/
-401_,+l<6t_l_liU,+52_O',_1495_t,8400,+_380,_2790o_2790+ I

2 20U£_i*500UOLIoI8H747"lOt6HO/2_OB*4o/
i CQ_ DC*9"_5 'FLAPS _5_20150 LOG WT= 65000

DATA _APPTHK(I_ZO)I|=lP14}/
i -291_o,l_2o,40U_o,22_5,+3665,_g75_,2825,,450_,45O,e
2 80_O+j65OOOB_6H_C-9"1_6H5 12./

! C_%i A-_O0_ FLAPS 5_1_,]5 (USE OC'lO OATA) LOG WT"225000
, i DATA t_pP_HR(I_11|+I=l+14)/

' _ ._21_+,1=1o+9600+_3675,,$2375,+6480._1025_,2_29._1800o+
; 2 200_+_,+225UOOo_6HA'3UO_*_H ' *2,/ "

.... C_12 F.ZB'?OOO (HSE SCALED DC"9 DATA} LOG.WT = 5_000
DATA (APPTHR(|_12)e_=l+14)/

2 600(],*5_OOU+*6HF_28 H+SHK2ODO _2./
¢

D&TA DGRNOA(|)eI=Z_8) / 2'+0*2,.5_5,5_6o0_8,5,9,_;_0o0_10_0 /
DATA _:/2/
END

RuNCT|ON CONTF(A)
C_MpO4 /CONST/ P_NC
¢DNTF=AH|NI(31_6*+A/P|)
RETU_
END

FLfNCTiDN COt;TG(D_NT)
¢oH_ON /T_ACK/ ITR(sO),_TSEG(8_,H&SK(2[)+pARAH(5_L_AS|p

¢ TTD(88+_4),DM_NfBS)
OH_N cO_TA_NS THE $HALLER OF 1/2 THE HIN_HtJH TURN
FA3|US Oq THZ .II.,,,=.T u=.,,=.,T L_CJ, I _OR eACH T ._.

.R=DID_IN|NT)
c_NTG_R_R
RETURN
END
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SUSROJTINE CURVE(%*_ROfPIDJTALhDBIIE)
COPIPO_ ICOlNST/ PXfNC
DtME;_R O'_ P(5)*R_(])_E(3I

C DO_=UTES OISTA:JCE TO A cURVED SEGMENT" (DI ' ' '
C. CC_UTE S DISTANCE ALONG THAT SEGMENT TO POINT OF CLOSEST APPROACH (TAU)
C IE¢O IF HAXSEG IS KNOWN
C . P(_IfP(E) ARE CENTER COORDINATES
C P(3) IS RADIUS OF CURVATURE (SIGNED)
C P(4) CONTAINS UUMBER OF RADIANS IN TIIE TURN

C ' P(_I 15 ANGLE BETWEEN THE CENTER_?ART OF THE' TURNIA_D POE/ X-DIREcT10N
D ANOEE RANGES FRON "PI TO PI .

DB'= 5,
A=PI])

' WuDGNR(A) '
kl ¢ W 15 NEGATIVE FOR RIGHT-HAND .TURNS

ALPHAJATAN2(RO(2)'P(2)*RO(1)_P(II)
-' TAUX=(ALFHA-p(E))*W

C RE_JIRE TAUx TO BE IN THE RANGE O-2PI
IF(rAUX ,sT, 0,) TAUX = TAUX+PI÷PI
THETA=_(4)
IFIfE._E=OI DO TO 20

iQ I_(TAJX ,sT* THETA) RETURN 2
20 OALL VSUb(SJPeRoI

AmA*_
TAU=A=TAUX
D=VVAC(SI-A
•IF{O,C£,C*) CO TO _0

¢- , R3 IS ON THE INSIDE OF TURN
D.,O
DS=fDIA)*DCNTFITHETA}

_1 D RE_JIWE OB=OJ _ BOUNDARIES OF SECTOR
I_|TAU_,GEITHETA=*2) GO TO 40

"DBIDU*5**TAUX/THETA
_0 TO _C

40 I_(TAJ_.SE,THETA%8) CO TO _0
O_=DSIS*=(I*'TAUX/THETA}

50 IF.(THETAaBI* PI } RETURN 2
RETURN '
ENO

..l FUNCTION OELTA(A)
-" O NOISE. IS.ASSUMED TO BE A FUNCTION OF CORRECTED NET THRUST,

C GIVEN[ AIRPLANE HEIGHT(A IN FTIa DELTA RETURNS A PREES AST cORRECTION

C _OR EFPIDIEkcY A SE_ONo ORDER BINOmIAL.APPROXIMATION I$ MADE
G" FOR THE EXPRESSION!
C,
C OELTA=P/Pu
C • [i, " !6,9406E'SI_AI*_5,EG44O

D_NMO_ /RUNWAy/APALTpApTENPJxA(2.15).XD(2,1S).RL(15)
Z_APA_T*A
DELTA=I.$tI-]*64161E-5)+(5.368SO£-IOI_z)*Z
RETURN
END
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FIJNETION DGTRDIDG)
DATA _ONSTIO_O_7453/
DGTRD=_GeCONST •
RETUR_

Hi ¸ .

SLIBROUTINEERRRIT
OIMENDION STUFF(22I
ENDFILE 3
REWIN_ 3

i001 FoRmAT {22A6)
10 READ {3J=OOI_ERD=_OO| STUFF

WRITE (6P_Ol) STUFF
GO TO _0

%00 REWIN_ 3
RETURN
ENO
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FuNCT|BN EXPOSDIRO)
REAL 4GPS

, COP1NO_ IP_OFI6/ FROFI%U,4,150_APPTHRC14_12),HATCH(16)
COMMON/RJNWAY/APALT_APTEMP_XA(2*lB)*XDIS,15),RL¢15)

i CoMKO4 /TRACK/ ITR(BB)IITSEC[OA),PIASK(2i),PARAM(5+IBJ88)j

• CoH_O_ /D_NSTC/ TP,IEY1H_YS_IERRnR°coNTR_II6_,ICON
_i C0_0_ /TRAFI_/ HFTT_ITT_ITPRAC(SGOD)_NDPS(2DUD)
rI
i COMMG_ /T_RCUP/ DCOM[25)+ITRG(RB}

' _ DiMEnSION ANOIS(I_IIOd)_RO(3)
! i! oATA_TST/u/

¢ IF(IEqROR *_E, O} WRITE (3,204_)
2047 FoRmAT (5W1 FLT=_Xe2HIoI_X,6HEPNL I_3X_6HEPNL 2,2XI9HCOR, EPNL=

1 _X_?HNEF 5UP;J2xI6HHAXEEGJ2X_BH_ TO TRK,2xpzzHO _LONG TR_aBX*
2 6HtSND+ItSX_IOHGRND ATTEN+lx=BHALTITUDE_3X,4HFN/&*2X|BHVELOOITY
3I

ASSIG_ 72 To IOX
CALL _ERO(GONTRB_16I
IF[ICON ,NE* 1) GO TO 10

AEBIG4 71 TO IGX
,, 10 CONTI_jE
i< AXE=O,
l_ N7=O

!1 NoT • 9
"_ DO 10_ KXal=NFTT
i N?RK = AN_(ITPEAC{RX)_HAER(20))/4096
Lt;
:.; NPRF • AN3(tTPEAC(KXI*_ASK(%gI_Ita
:; NTG = AND{ITpRAC|RX}_MAEK{25))/5242BB

MPRp = NPRF?
NONBT3=O
IF(KPR = =DT= 10_ *AND, PROF(IO_4+NpRF) ,NE, O,I NONSTD " 1

_ C LA_3INO PROFILE2 _ILIST RE NUMBERED ,GT= 100
,!i IR(MR_ _GT+ IOU) IdPRF • 100

I?AC=A_D(ITFRAcIKXI_MASK(I_')) _$
IR(KTR(,ED+NT)_O TO 4U,

_" IR(NT_IEG,NGT)GO TO 35
;'_ NCTDNT;
_l_ $NEWT=_

_L_; ¢ NE_? • O_ IFF DOOM ,GT, DAT & DST FOR ^ PREVIOUS FLIGHT _N THE BROUP
!_I ]5 OONTI4JE

CALL WBT(RO_NT_NTST_HAXS_HAXT,DTA,DAT_oA_DTB+DST_DB)
_! 40 IFONTD,Ee,OI GO TO 50
!'_ IP(_At ,G¢_ DCOM(_TGI ,OR, DST +oT, DCOH_NTG)_ GO TO 20
,: IF(kE_T,E_I] GO TO 49
;' IF(ND_ETO,EQ,$) GO TO 50
.: 41 ZLVsA_OIB(ITAO_RPRF)

IP(Z_V ,E_* 0+) GO TO 50
'iti Go To _5
'+; 49 GALL 2_RO(ANOlB_16COI

NEWT=o
,_ 50 IzITR{_T)

RwLIRL(1)
:+ C EWE WILE BE CHANGED IN PROFoA

MPRF=_PRF
CA_L PREFR(_PRF+DAT_RWL_HT_TH_V_I?AG,NT+MAXSI
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DT=DT_
IF(RwL,_T,,OZ)&T=SQRT¢DT*DT*RWLORWL}
SLR=S_RT¢_T_DT÷HToHT)
IF{SL_ ,LE* L_,) GO TO 200

60 GA = 4TTENG(OTIHTIITAC_TH,V)
XLV = ACNOIS¢ITAC_$LR,TH) + GA * DA
IF(XLV ,GT, 300,) 00 TO 2D0
ZLV = _LV
IF(MAXT ,EO,d) GO TO 6_

• RIaL = RL(I)
CALL =_EPR(HPRFI_ST,RWLJALTIPWR,VV_ITAcINT,MAXT|

. IFIRWL,GTI,UIIOS=SORT DSIDS_RWI.mRWL
SLN=$1_T(OS_DS*ALT*ALT)

IF($L_ ,LE* 0,) GO TO 200
YLV = ACNOIS(IT_C $LR,PWR) • ATTENGIOS,ALTwITAc,P_IR_VV ) + DB
IF YLV ,GT, 300, GO TO 200
ZLV • tOI * ALOGCU(ZO,*_(XLV/2DI) * IO***(YLV/IO,}) •

63 IF{_O_I$TO,EQ,11 GO TO 65
IF ¢NT_,NE,O I APf_,DCOM(NTG) ,GE ,OAT, AND,DcOM (NTG), GE ,OST)

AN_IS(IT_GeHPRF_ = ZLV
65 ZKV = ZLV ÷ NOpS(KX)

GQ TO IcX_(71_72I
71 cONTR_(ITAC} = cONTRB(ITAC) + _O***(ZLv/10,)
72 CONTI_JE

IF( IE_R_R ,EQ* 0 } GO TO _00
I c

i XLC = O, '
IF(CO_TRB¢ITAc) ,NE, 0,} XLC = 10. * _LOGIO(CONTRB(ITAC))
XLL=I_,_ALOGIO(AXE)-88,01
5T=IH
I_(_T_,EQ,O) GO TO 75
I_(DC04(NTG) _LT, DAT ,OR* DCOM(NTG) ,LT, DST} GO TO 75

I IF(NO_STD,EQ,1) ST=IHN'
C

i 75 IR(MAWT ,EQ, U) YLV = 0,
I BO WRITE (_204B) KX*NTG_NT_NPRF,ITAc,XLV,YLV_ZLV_XLL*MAXSI

ET_4AxT _DT_DAT,OST_GA,HT_TH,V
2048 FOHFAT (1X_I4_lX_212_IS_I2,1X,2Eg,4_2EI{_a_IS,Al_I2_E12_6_2E%l,6_

1 El_*4*2E�*q_EB*_I
IF(DA,_Q*9, ,A_D, OB*EQ,O,} GO _0 100
WR_T_}*L_4_, _.,DD,ALT_PWR_Vv.

2046 FQHMAT(62Xt12H DA=I OB:I ,2ElJ,6,1_X_2E�,4,EB_)
2U0 CONTZNJE

1_ XTN=I_,*ALOG_O(AXE)
TNEy1 = XTN " 8B*OZ
ExPo5_ = TNEYI
IC(IE_ROR _E* D) _RI'TE (3_2049) NYS,TNEYI,XTN_RO(¢)_RO(2)

2049 FORM_TII_I}_LIX_2EI2,6,64X,2E12,_/)
IFClC_W ,NE_ 1) RETURN
DO 15h 1'1_16
IE(COWTRB(|) *EQ, 0_) GQ TO 15_
c_NTH_(II = 10, * ALOGlO(CONTRR(I))

150 CONTI4JE
RETURN

209 WRITE(}_2OSIJ) KX_RO(1)_RO(2I,SI,R
2050 FORMAT(/=LX,14_BX_SHRO=,2E�,4_Tx_4tt$LR=_EZ1,6)

EXPCS_=LOODDG00O*
RETURN
END
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FUNCTION EXPOSE(RnI.NTST¢)
REAL NOPS
COMHON /PROFIL/ PROFIlOI4_%SOI_APPTHRf14p12I_MATCH[16]
COMMON /BK/ TOL,TOL21VAL_XVALwTNEy%INYSIIERROR_TOLLOP_ToLSZG
COMHON /RUNNAY/APALTJAPTEMP_X^I2wlG),XD(2jZSI,RLI15]
COMMON /TRACK/ ITR(8_IlITSEG(f.S)_MASKI2%)_PARAM(5#lS_BS)p

¢ TTo{GB_lA),DHIN{_RI
COMMON/TRAFIK/ NFTTJITT,ITPR^C(20OO)jNOPS(2000)

COMHON /TGROUP/ DcOM(2bI#ITRG(SO)
DATA NTST /3/
OIMEIJSION ANOISIISe_OohTABLE{2000I
DIMENSION RO(3I,IRRAY{2000)

C

C N?ST=I USE ALL FLIGHTS TO COMPUTE _OISE EXPOSURE
C NTST=2 USE SIGNIFICANT FLIGHTS FROM LAST CALL TO.COMPUTE EXPOSURE
¢

NYS=MY$_%
C

IF[IERROR ,GT, _) WRITE(6_2047)
2047 FORMAT (2Xf3HFLTISXj2H|D*SX*6HEPNL'£*3XfSHEPNL 2_2XI9HCORI EPNLm

% 3XI?HNEF SUH*2x_SHHAxSEGj2XIBHO TO TRKI2X*%lHD ALONG TRKI3XI
2 6HI2NDmI_2XIIGHGRND ATTEN_IXISHALTITUDEj3Xp4HFN/*_2XD814VELOCITY
3)

IF(NTOT% ,EQ, 1) GO TO $0
IF(NTBTtNE=%} GO TO 10

C CHOOSE SIGNIFICANT FLIGHTS ON NEXT CALL AFTER CALL WITH NTST=I
CALL 51FTITABLE, IRRAy,NFTT_ITT_XTN_TNEyt_TOL2)
XVALaVAL.XTN_TNEYE
TNEYI=TNEyI-8S_01

%0 NTSTiNTSTI
AXE=O_
NT • 0
IPROF_O

N_T • 0
NO=IT?
IFINTST_EG_II ND=NFTT

DO 100 KY=_NS
KX=KV
JFINTST,NE,I) KX=IRRAYIKY)
NTRK = _MDIITPRAC(KX}_MASK(20II/40?8
NPRF = AtVD(ITPRAC(KX)_MASK(191)/I_
NTG = ANSIITPRAGIKXI_MASK{21)I/S2428B
MPRF = NPRF
NONS?D=O
IF(NPRF ,GT, 100 .AND, pROF(IOIA_NPRF) =NE_ 0,) NONSTD . I

C LANDING PROFILES MUST BE NUtl_ERES _GT_ %O0
IF(HpRF ,OT, 100I MPRF = 100.
ITAC=AND(ITPRAC[Kx)_MASK[IG)) ÷%
IF(NTRK ,EQ, NT) GO TO _0
NT = NTRK
IF[NTG ,E_: NGT) GO TO 35
NGT=NTO
NEWT=_

C NEWT = O_ IFF _CO_ lOT, DAT _ DOT FOR A PREVIOUS FLIGHT IN THE GROUP
35 CALL HBTIRO_NT=NTST_MAXS_MAXT_OTA_OAT=OA_DTB=DST_DB)

"40 IF(NTO_EQ_OI GO TO 50
IF(D_T _GTI OCOHINTGI IOR: OET ,GTI DCOH(NTOI) GO TO 50
IFfNPWT._.I_ GO TO 40
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IF[NONSTD,EO,I| GO TO 50
4¢ Z6V_ANOISCITAC,HPRF)

{F|ZLV ,EQ, 0,{ GO TO 50
O0 TO 65

I 49 CALL ZERO|ANOIS,1600)NEWT=O
i/ 50 IaITR(NT)q

T_ RWL=RL[II

i ¢ RWL WILL BE CHANGED IN pROFD&' :' MPRF=NPRF

I CALL PREPR¢HPRF#DAT*RW6_HTITH_VJITAC,NTJMAXSI
, DTaDTA
i IF(RWL,GT,,OI)DT=sQRT(DT*DT*R_6aRWL{

i $LR=SORT(DT*DT'HT@HTI
! ST • %HA

IFISLR ,LE, 0,} GO TO 200
60 GA • ATTENG(DTIHT°ITAC_TH,VI

X6V = ACNOIS(ITAC,BLRjTH] ÷ 6A • DA
• ST =tHB

IFIXLV ,GT_ 300,) GO TO 200
ZLV • XLV
IFIMAXT mEG* O) GO TO 63
R_L s RL{I}
CALL PREPR|MPRFfDET,RWL=A6T_pwRIVV|ITACJNT|HAXT)
DS=DTB
IFGRWLpOT,jO1}DS=SQRT(DSaDS+RWL_RWLI
SLR = $ORT{DE•Q$ ÷ ALT*ALT)
5T • %HC
)FISLR *LE* 0,) GO TO 200
YLV = ACNOIS{{TACjSLR_PWR) _ ATTENGIDStALT_ITACJP_R_VV_ ÷ .OB
ST • IHD
'IFIYLV *_T, _00 ) GO ?0 200
ZLV ' _0, * ALOGld($O, •o XLV/IO, ÷ _O,t•[YLV/IO,])

63 IF(NONETO.EO,%) GO TO 65
IF(NTGINE,OtA_D,DcOH(HTGIIGE,DATIANO*DCOH(NTGIIGEIDSTI

1 A_qOISIITAC,HPRKI = Z_V
65 ZLV • Z_V _ NOPS(KX)

T_BLEIKX) _ ZLV.... A.... O, ,.L,,°O_)
{FIIERROR ,LT, 2) GO TO ¢00

G
C ERROR DUMP FOR DIAGNOSTIC EVALUATION
¢

X_L_OlaALOGIO(AXEI-8010_
ST=ZH
IFINTG,EO,O] O0 TO ?E
IFIIICOMINTG)' ,LT, OAT *OR, DCOH(NTOI ,LT, DSTI GO TO 7_
ST = IH •
IFINONSTD,EO,I) ST=IHN

C
75 IF(t_AXT EO O) YLV • O, •
80 _RITE(6_2048) KX,NTG_NT,NPRF_IT_G'_XLV_YLV*Z_V,XLL*

• 1 HAXS*ST,MAXT*OT_DAT,DST,GA,HT_THIV
2040 FORHAT (IX,IW,IX,?I2,I3_I2;IX_2E9,4,2EIi,a*I],Ai,12*Ei2,5*2EIII6_

1 ElO,.4_2ED,4_E8.3)
IF D_,E_,o, ,AN_, DS,E_,O*) GO TO 100
WRITE{6*2046) OA,DB,ALTtPWR*VV

2046 FORHAT{62X_I2H DA=I DO=; #2EII,6,10X_2Eg,4*E_]I
100 CONTINUE

¢

6-22



_: 101 XTNIIO**ALOGIO(AXE|

:; E×POSEIXTNqS8,O_
IFIIERROR ,NE, O) WR|TE(612049| NyS'jEXPOSEaTNEY_eRO(1)|RO[2)

i:, 2049 FORHAT(/I13_IIXe2E_2a6164XI2E_2*6*/)
';!! RETURN

':_ 200 EXPOSEI300,
_i:' ZF(IERROR oLT, 2) RETURN

i! WRITE (6_2049) NYOjEXPOSE_TNEY1,ROIII_RO(2)
.'_ XF(|ERROR ,LT, 2) RETURN

d WRITE (6j204Q) NX.NTG=NT_NPRF_ZTACJXLV,YLVpZLVoXLL,
_r _ MAXS=ETIMAXT=DT_DATsDST*GA_HTJTH*V

IF( (OA =HE= O*OI

1 ,OR,IOa ,NE= 0,0)) WRITE (6m2046) OA_DB*_ETIP_RIVV
RETURN
END

L



SUUROJTIN_ FIRSTIRO_NEYI}
REAL N_y%
OOM_O_ IGRACNTI GRADU(3),DERIV
COMpO_ /84/ TOL,TOL21VALfXVALPTNEYt,NYS,IERROR'
DIMENSIO_ R_ISIIRA(})

C
¢ INITIALIZE ITERATIONS COUNTER INYS) AND START PT VECTOR IRAI

: C
GALL VTRNIRA_RO)

I %0 NySmD

I C RA IS THE INPUT START POINT
CA6L VTRNCROfRA]

• _ THE FOLLOWING IS A NORMAL LOOP POIHT WHE_ ITERATING TO FIND
C A _OINT ON THE CONTOUR, |NYSI COUNTs THE NO, OF ITERATIONSI

=
_'- C

¢ TH_ FOLLOWING CALL OBTAINS THE NOISE EXPOSURE AT A pOINT (RO)t
C THE MAGNITUDE OF THE GRADIENT (oERIV) AT THE POINTJ AND A
C UNIT GRADIENT VECTC_ ICRADUI
C
80 NEYI=_KposEIRO_I)

C
C TH_ FOLLOWING CHECKS TO SEE IF THE NOISE EXpOSHRE (NEY%} IS
C Ok THE cONTOUR (VAL},
C

IFIABBINEY_VALI,LEoTOLI RETURN
C
C IF 25 ITERATIONS FAIL, PRINT A MESSAGE AND DELETE THE CONTOUR,
C

I_IKY_ ,ST, 781 GO TO 86
CALL _AOIE(RO)

• C
C DO SAME IF THE MAGNITUEE OF THE GRADIENT IS zEPO,
C

IRIDE_Iv,GT,O,I GO TO O0
WRITEIS,85I

B5 FD_KAT{2BH THE DERIVATIVE IS ZERO ,t)
86 WRITE{5=BT)
87 FOR_ATIII_9P CANNOT FIND THE FIRST POINT,,/)

IF(IE_RORqE) 8_=_81
81 IENRORI2
82 RETURN
8_ IERROR=2

GO TO LO .
¢
C TW_ FOLLOWING _S THE NORMAL CONTINUATION WHEN ANOTHER
¢ IIERATIQN IS HEEDEO TO FIND A POINT ON THE CONTOURi
C

90 CoNTIAJE
O
C , C_LCULATE THE APPROXIMATE
C NEcESGARY DISTANCE TO HOVE TNE POI'JT (H) FOR THE NEXT GUESS_

DJUST THE X- AND Y-COORDINATES (Ro($) NO FOI2)) LONG
CC THEAN3_RAOIENT VECTOR IN THE APPROPRIATE DiRE_TIOli {SIGNAoF HI,
C

H_IVAL_NEY_I/DERIV
ROIII=ROIII*HOGRADU(_I
RO(2)mROI2)÷HaGRADU(2)
GO TO 80
EN_
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FUNCTION GENFN2¢Z_xIY_XX,Yy,M_N_I,J)
C GE4RN2 DOES A 2"D LINEAR INTERPOLATION ON HATRiX Z
C X -GOI<TAINS VALUES OF $ST I1JoEP, VAR, DIMEId M
¢ Y cOnTAINS VALUES OF 2N D I_IoEP, VAR, DINEN N '
C _X*YY POINT AT wHICH FUNCTIONAL vALUE IS DESIRED_
C ZErO VALUES OF y ARE IGNORED
G ! R_NGE5 FROM 1 TO M,l
C _ RANGES FROH I TO N-I

_: C _0 TWG VALS OF X OR y _AY BE EOUAL,
; D|HEN_ ON Z(M_N)_X(N)ay(N)

.... ]_{X{II,LT,XX) O0 TO 10
' " I¢{I,E3,1) GO TO 30

DO 5 <I_IKK
! J I-1
IrIX(I|,LE_XX) GO TO ]0

5 cONTI_JE

GO TO 30
iO KR=I+_

DO 2 fl <RK_JHM
[F(X(_),_E,XX) _0 TO _0

20 CONTINUE
InM_

30 IrtY(J) oLE, Go) d = 1
IF(YiJ) *GT, YY) GO TO 40
IR(J*E3,_) GO TO 50
_K • J
DO 35 _=_*KK
J • J_l
IF(Y(JI,GE=YY) GO TO _0

_5 CoN?IAJE

GO fO 50
40 KR_J+_

J#_.Z
DO 45 <=_NN
I_(Y(K)*E_*O*) GO TO 50

J=K=I
IRtY(_),LE*YY) GO TO _O

45 CONTI4JE

IF{Y(4) NE 0 ) J•NN50 XsHAg•[XX'XI]))IIX(I+_) X(I))

Zy_.Zf! J:_I*(Z(I*I_J÷I_-Z(I_J÷Ill.XGRADYGRAD=(YY YIJ )I(Y(J+I) Y(J))
G_NF_2IZyZ+IZYZ-ZY1)eyGRAD
RETUR_
ENO
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SU_m+UTtNE GRA_tE(A)
COHMO_IORADNTI GRADU(_),GRADH+

¢
O SUbROUTInE GRADIECOMPUTESTHE GRAC1ENTOF THE NOISE EXPOSURE
O FU_CT|ON AT POINT IA_, IT ODES THIS BY COItPUTING NOISE AT TWO
¢ POt_Tb 5FT FROPI_A+ IN MUTUALLYPERPENDICULARDIREcTIONS_ THE

' ¢ CO_TOURIS COIqPUTEDSO THAT THE GRADIENT IS AEWAY$O_ THE R|_HT
0 AS THE CONTOUR|5 TRAVERSED,
¢ OUTRUTSI
C GRADU*UNIT VECTORtN R|REcT|QN OF GRADIENT
¢ 6RADHG.GKAD|ENTHAGNITUOE
O

DIRENSION A(}}
CDHPOM/BR/ TOL=TOL2WALpXVAL_TNEY¢_NYS'=|ERROR
REAL _EV2,NEY3
OATA _2/21
A(1)=A(_)*5,
HEY21EXPOSE(A_M2)

; A¢I)=A{_)-5,
At2)_A{2)*5,
NEY_=ExPOSE(A+N2}
4 2 =A{2 _5,
GRADU{_) • NEY2"TNEYI)/5*
GRAOU{2) • INEY3-TNEY1}/5,
GRAD_ • VHAG(GRAOU)
IF(GR_3NG ,EQt 0*) RETURN

il ORADUIL| m GRADU(II/GRADHG
:, GRADUI2) • GRACU{2)/GRADHG
; RETUR_
_' END

J

.;!
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C MAI_ PROGRAM *' _RIO .*
COMMO_ /RUNwAY/APALTJAPTEMP_XA(2,15),XDI2,15),RL|15)
CD_KO_ /TRACK/ ITR(BB_,ITOE_CB_IjHASKI21),PARAH(SIIS_88)j

1 TTD{BOIIAIIDHINIBS)
DOMHO_ /D_NBTC/ TNEYIINYSIIERRoR,OONTRR(16)pICON
CDHMO_ /TRAFIK/ NFTTJITT,ITPRAc(2OOD)JNOPS(2DDO)

.cOMyO_ /RESALT/ NAR(BfiI,ENDRtEB+BS)+STR(25,BS),ICBT(25}IGCBN(25),
¢ IcBNcOI16),ENDALTi25*85)IORGSTR(25)*ORGEND(25I

COMMO_ /PROFIL/ PROF(lU_4tlSO),APPTHR(14112)eI1ATCH|16)
COH_O_ /SCRACH/ _UF(]tJI
COM_O_ /TITLE/ ATITLEI23)JAPT(4),IDoITp ,

t coMvO_ /NO/BE/ 5_RNG(B) _GRNDA(8 )ppWRS{6; 16) pANOIBE(8o6¢_6I
cOMPO_ _CONBT/ PI*NC
COMMO_ /TGROUP/ DCO_(25)_ITRG(88)
COHRO_ /WIND/ VEL{25),DIR(25)

. INTEGER PLT pPTSJPOP* CTA_BLANK_END'
DATA DLT /AHPLDT/JMAT/ARMAT /sPTS/4HPT8 /*POP/AHPDP /o

1 DTA/AH_TA /JBLANK/AH /IEND/4HENO /
DATA I_LT /O/_IcON/OI_ATITLE/23*6H /
IERROR=O

= C
C GT_E LOG8 OF DEANT RANGES IN SLRNG

00 3 I=t_8
3 SLRNGIII.ALOGIOIBLRNGIII)
¢
C SET TRACK GROUP NUHBERS TO ZERO
0 SET W|ND VELOCITY TO ZERO
O SET A6TITUDE MESTRICTION NUMBERS TO ZERO
O INITIAL|ZE AIHPORT ALTITUDE TO ZERO AND TEHpERATURE TO 288 BEG K.

APALT=8=
APTEMP=208o
CA_L 7EROINAR_8_)
CA_L _RO(ITR,8_)

CALL _ERGIITRD,8.I
CALL 7EROIVcL_25)
READ (5,1D} IST_IPSIZ,PSCALE_(BUFII)*Ia{p12)

_O FDRRATIAA_I2_F6,D_L1A_A2)
WRITE (6t12) IST_IpsIZ,pGCALE, KRUFIII_Ik¢_12I

• _2 FoR_AT(IX_A4_I2_FO_opLIA6_A2)
_3 IPIIBT ,NE, DTA) GO TO 15

CALL _EADIN(NRW)
I_(NR_ ,NE, O) GO TO $
WRITE (6_$00})

_OO_ FoRmAT (15HDERROR IN INPUT
CA_L EXIT

%S I_(IS_ ,EO, RL_NK) ¢0 TO !
IF(IST ,E_, END} GO TO 118
READ 15,1DO) ID_ITp,IApT(II_I_[_4)_IATITLEII)_I=I_2_)

100 FORMAT (AAIA2tI2A6,A2_/_13A6_A2I
WRITE (6,10_I) ID_ITP_(APT(1)_i:I_AI,IATITLE(I)_I=%_2_ I

1001 FORMAT (1X_A4_A2_12A6eA2,/,IX*13A6eA2)
|RIlSf ,NE, MAT} GO TO 128
CA_L _ATRIX
WRITE {6_i002)

1002 FORMAT IIHI)
80 TO t

120 IF(lET _NEo PT$) GO TO 1_8
CA_L _OINTS
WRITE (6_1002)

. GOTO t
1_0 GO TO
120 CA_L EXIT

END
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SU_ROUTZNE GRPRD{*_CNT)
COH_O_ /TGRCUP/ DCOH(25)_tTRO¢88)
OoM_O_ /T_ACK/ TTRlGSltlTSEG(GS)*HASK121)wPARAH(5*_5*80|=

': [ TTD(BG*I4)_DM|N¢GB)
COMBO4 /$cR4CHI |OMT(30}

' O

! G REA_S TRACK OHOUP |NRORHATION
O TH_S OAT& HUST PRECEDE ANY H|X DATA

i-.• . O
HRXTE¢6_?2O)

72_ FOR_AT(_TN TRACK GROUP DATA )
DO ?25 J_l#OO

725 ITRG(J) _ 0
DO 755 t=Ij|¢NT
READ(SI7g?)NGID=(|CHT(K)_K=I*16)

727 FORPAT (|2,1XJFT.O,_614)
_RITE¢6,728)NG,DI(ICHT(K)eKIIt[6)

?20 FoRPAT(_DH TRACK GROUP NUHBER _|4eFO,2_3Xo&6|4)

JelCHT(i)
_ Ra[TR(j)

DO 745 J_1_16
ZFIIO_T(_) _EQI O) GO TO 750
JJ_|C_TLJ)

C CHECK TO De SURE AL_ TRACKS IN GROUp ARE ON SAHE RUNWAY
|F(ITqKJJ) *NEI |R) RETURN 1

,, 740 |TRo(JJ}aNG '
7_0 OoNTZNUE

RETURN
ENP

il

4!

,i

;i

:i

!i

i

'2
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SuBROuTINE HBT(ROINT_NTST,HAXI_HAX2tD%DAT_DAJOSIDASIDSI
COM_O_/TRACK/ ITR(88)+ITSE_(Sn),MAS_{2¢}+PARAH{5_lSa80)_

_ TTD(88p14)_DMIN(88)
I coM_O_ /¢ONST/ PhN_

t DATA _Ig/0377777777777/
DiMEnSION SAI3)BRO(3)
DINENSION HAXS(Bb)_HAXT(88]

OA=O,
• DB_O* .

DAB = O,
: • DAS_O,

DT_BI_
OsIOlo
DH=D_I_(NT)
IF(_T_T ,EQ, 2) GOTO2000

C FI_'_ LOSEST_ NEX_TO cLOSEST $EGHENTS
N_.A_(MASK|_n}IITSEG(NT))
MAX2,_
K=I
CALL 5TRAITt$SOeROIPARAM($.KINT),D.X,O)
XF(pARAM(4_R_NTI,LE,P I) K=2
MAX1=[
GO TO 660

50 l_{X,_t,O, GO TO 800
_F pARAM(Ae2_NTJ,LE,P K_2
MAX1={
DAT=O,
CALL VSUB{SAIPARAH(ltI_NT)_RO)
D¢_VP;AG(SA)
GO TO _00

IP{AND(HASKfK),ITSEG(NT)_,NE,Oi GO TO )00
DAB I O*

, C&kE STRAIT(SSoo_Ro,PAR_M(_'_K,NT)_O_X_O)
IR(pA_AM(4_K*_,NT)_LE,PI) K=K+E
GO TO 450

300 ¢A_L _URVE{SSOO_$450#RO_PAR_M(_tKeNT}_D*X_OAB_O_
400 K=K+I
450 IF(D*ET*DT) GO TO 600

,DS_O
MAX2iM
OAS=X
08 I DAB
GO TO 800

600 IF(FA_I,E_*O) O0 TO 650
O_OT
OB • OA
M_X2=MAX_
OAB_OAT

650 _lAXl=H
660 OTtO

OA _ DAB
DAT_X

800 |_[K_ET,NS) O0 TO _00
IR(pA_2,E_,O) GO TO 9900
l_(OS,_T ,_T, OH) O0 TO 3500
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MAX2=_
045=0,
GO TO 9900

O CLOSEST SEGMENT IS KNOWN
2000 MAX1 = HAXSfNT)

MAX2 = HAXTINT)
IF(_(IT_EG(rJTI_MASX(MAXI] ,EG, 0) GO TO 2400

CALL _JRV=[ 3000_003_ROJPARAM[I,HAX_*NT)FDT,OATIOAel)
GO TO 3000

2400 CALL FTR_ TC$3OUO_RO,PARAMIIjfqAXI,NT ,OTwDATjl}
3000 IF{M_X2,EQ,O) O0 TO g�OO

C KOfSE R_tt A FARTHER SEGMENT IS 51SNIFIcANT
3001 IROA_[ITSEG(NTI_H4SKCMAxE)I,EQ,O 1 GO TO 3400

CALL SJRVE($3500 _3SD'3.R31PARAM 1 :.IAXO,NT)pDS,OAS 08_1)
GO TO _500

3400 CALL _T_bIT($3500JROfP_RAM(1,MAXE,_TI,DS_D_Ssl}
D DE=_NE _ A_ THE DIFFERENCE sETVEEN THE NEXT TO cLOSEST
C _;3 CLOSEST DISTANCES TO THE TRACK

5500 D_DS'3T
Xt_O,

D U_= D TO SMOOTH NOISE FUNCTION _T ROUNDARY OF
: zOnE WHERE NOISE FROH T_tO SEGMENTS tS CONSIDERED

G=CONT_(O NT)
IF _q_{HAXl"tAAX2|,LE,2) GO TO 4000

C T_RE ARE SEVERAL 5EGNE_JT5 RET_EEN THE TWO cLOSEST SEGMENTS
C _03 NOISE LEVELS FROr_ THESE TwO SEGMENTS
_500 00=OS.80=.G

00 TO _SO0
C D_ ANO D_ = ZERO OPILY FOR STRAIGHT SEGMENTS A OUTSIDE TURNS
4000 IF¢_&.GT,O, ,AND. DO,DT,n,) GO TO 3600

O CD_=UTE LENGTIt OF CLOSEST SEGMENT
XLI=PA_AM(3_MAXI_NT)

: IR(AI;_(M_SK(HAXI)=ITSEG(NT)] ,NE. O) XLi=ABS(XL1)*PARAM(41MAXI|NT)
": C COHPUTE THE LEGNTH OF REcoNOARY SEGMENT

X_E=P A_Ar'l( 3_MAX2_ NT)
|F(A:<3(MASK(PtAX2I_ITS_G(NT]],P;E,O) XL2=ASS(XLRI"PARANI4;MAX2_NT)

C INFLUENCE OF SECOND SEGMENT MUST _ISAPPEA_ NEAR
C BOUNDARY OF CURVED SEGMENT

Y.'D''..
.'. IR(M4_t,6T,MAX2) YY=XL_-YY

XX=DAS
IF(MAX2,LT,MAX_) XX:XL2"DAS
|F(Ab_IMAXI_H4XE),EQ,EI GO TO 4500

C THE T_O CLOSEST OE_ftENTS ARE _OJAOENT, THEREFORE,
":" C T_E CLOSEST SEGMENT IS A TURN OF OVER 180 _ESREE5

r IR(XX*GT,DX| 00 TO 3600
Xi=_,

• F=O,
GO TO 4800

i C THE_E IS EXACTLY I SEOHENT BETWEEN THE GLOSEST TWO
4500 NjO_(_XI_NAX2}/E

C XI=O UNLESO cLOSEST _EGMENT IS A CURVE
R(O_ _T,O,] X =1.

C FU_J_T ON F DETERMZNES MAGNITUDE OF NO|OR ALONG ANGLE BISECTOR
F=],'CONTFIPARAM(4_MID_NT))
IF(XX.GE.DX) _O TO 5oo0

F=F_X_/DX
O INFLUENCE OF SECOND SEOItENT MUST NOT OISSAPPEAR AT BISECTOR,

: 4800 RX • AMAXI(X|_B/(D¢'YY)_O/(o÷XX)]
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OB=Oa_2OImRX_IOXnXX)/OX
CO TO BOO0

G SMOOTHNOISE FUNCTION FOR CONTINUITY NEAR FIRST
C TU_ TO EITHE_ SIDE OF CENTERTURN

5000 IR|A_3tMASKIHID)_XTSEGKNT)),EQ,O) GO TO _600
I?{P&_&M(41M]DmNT}mGE,PII2,| GO TO _600
IP(xL_GT_X62) GO TO 5500

, ' O LE¢_TH OF THE CLOSEST SEGMENTiS $tIORTER
.... IFIHA_! =OT= HAX2) GO TO 5200

IP(DAT ,kT, DX) F'F,DAT/DX
GO TO 8000

5200 XXRXL_OAT
• _P(XX ,LT, OX) F=F'XX/DX

O0 TO aGOG
C LEO_TN OF THE FARTHER SEGHENT|E SHORTER

5500 |P|P=_2 =GT= MAX&) GO TO 5800
]p(XL2 ,ETt OX) F_F*DAS/OX

: GO TO BOO0=

5800 XXmXL2,0A9
1PKXX ,LT,OX) F=F_XX/OX

BOO0 D_mOA.FmKlmG}
09_OSo20eO-F

C
C CALCULATIONOF O_ST_NCE ALONGTRACN FROMFAR ENO OF THE
O RUNWAYT¢ POINT OF CLOSEST APPROACH
¢

9600 Ip(HAX2,EO,_) 60 TO 9900
OAS=O45*TTD{NTIMAX2-1)

9g,]O IF(NTST I_EI 1) GO TO 9901
HAXs(NT| • MAXI
HAXT(_T_ _ MAX2

99Ui _(PAXL iEQa 1) RETURN'
DAT=DAT*TTD(NTmHAX='I)
RETUR_
ENP
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SUBROUTINE NELGIKXX,NEX*XLX=UNiT_XR_&I
_' ¢OMMO_ /TRACK/ ITRIBS)IITSEG(_aI,M&SK(2_)=PARAM(5_lStSaIe

TTO(as,14)JDMINI88}
• D(MENE|ON RCI3IfUNITI3IJXRI(3I

¢ A • RADIUS OF CURVAYURE
C RC M CENTER cOORDINA?EE

: C XLX= ARC LENGTH
-.

: C AL=_ EADIANS OF ARC

_'_ W O "S:NRIA)almW*A

_i XIUNIT( _I*W
; , _' YmUN|_I2ImW

_' OE_Tm_TAN2I_X=Y)
,.: RCIA)mXRI(_)oA*y
," RCI2)iXRI(Z)*AOX

AEP=XCX/A
': p&RAMIt=N_X_KXX)=R¢II)

ii PARAMI2_NEXIKXXI•Rc(2)

;_ PA RAMI3JNEXmKXX)_AIW• pARAHIAaNSXJKXxI_ALp
_ARA_IS'INSXIKXX)FOE_
QI_cOSt_e_EP*DELT}

: Q2_BIN{W_A_B*OELf)
"" XRII1)•R_(1)*A_@_

XRII_I=RG(2)_A_@2
XR%(}IIOi
UN|I¢[ImwW*02
UNITI2IiW*Q%
RETURN
END

EUB_OOT_NE MACHEDI*I
COMMON /P_OF|L/ PROFI¢o,4_SO);APPTHRI_4;12I_HATCH¢Ib)

¢ RE6_5 INOICATORR INTO MATCH
C cOqRE&ATES NOISE CUrWES W%TQ PARAMETERS IN APP_HR

_= WRI/Eto+LO)
10 FORMA?t_PH MATCH INDIcATOREI

READ(5,$1)(MAT_HII|_I=I,16)

O0 LO_ t,1,16
KmMATcdII)
I;(_,_,Q) GO TO 100
|pIK,LT,O ,¢R, K,_T,12) RETURN I
WRI?E(6,12) I,APP_HR(12,KI'_APPTHR{13*K}

t2 F_RMAT{EH A/¢ TYPE_I},IH=_%Xt2A6I
100 ¢ONTINJE

RETURN
END

I
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SUBROUTINE HATRrX
CoN_O_ /D_NSTC/ TNEY1,NYS,_ERROR,CONTRB(XL)_|CON
OlME_5_ON PT$(3fZO)=ESION(IU)
REND {5j1001) XSpYSJSTEPXISTEPYuNX,MYIIERRORJtCON

lOO_ FORMAT (4RlO*Oo4ZS)
_R|TE (_.plO04) XSwYSISTEPX_STEPY,NXINY=fERROR, I¢ON

1004 FORMAT (15H MATR|X DATA _4(IXIEI2_5),A(§XeIS)}
, C

¢ IN_TIALZZAT/ON

X,. x_
- _X = Eb

LiNE m _
KX • EO
IFIKX ,GT, NX) MX _ MOo(NX_iO)

C
C START CO_PUTATI=N
¢

AO DO 106 IY=IINY
Y _ YS * STEPYm(IY=I)
00 15 JI_tNX

i5 PTS(2_J) • Y

IF(LI_E 16T= 50I GO TO 30
Lir_E • 4
DO 20 d_leMX
PTS(¢_J) = X + STEPXOIJ-I)
PTS(_J) = Ol

20 CONTINUE
WRITE (60_002) (PTS(I_I),I_MXI
WRITE (6e1005)

i002 FORMAT ($H1J1]X_lU(IX,F10,2I_/i
1005 FoRmAT (12XIll¢(IH*)_/j12XI1H a)
_0 CONTIUjE

DO 40 J_I_NX
ESIO_CJ| • EXPOSD{PT$(_J))
[F(ICON INEI 1) GO TO 4U
EPNL5 =.ESIDN J $ B8,01
WR_TE{4) PTS(l_J|_pTS(2,J)=EPNi_S,(cDNTRBIlhI=I=18)

AO CON?IN_E
_A_I_ kn lOvJ) TI(_: uN(I)* =I_HXl

1S03 FOOt'AT (1X)FIOI213H = =lO(2X*FSI3_lX))
WqITE (5_lOOb)

1006 FORMAT (12Xe'IH_)
LiNE k LINE * 2

i00 C_NTINJE
CALL ERRRIT

150 CONTINdE
IF|ICON ,NE, 1) GO TO 200

C_LL qlTCON
200 _F(_X ,GEt NX) RETURN

KX = _X + I0
IPIKX ,GT_ NXI HX = MOD(NX_IO)
X _ X * 5_EPX=IO_
L|NE s 51
GO TO 10
END
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SUBROUTINE HIXRDI_FA¢=ZOUNP}
REAL 40P$

CONMO_ /T_ACK/ ITRI88)_ITSE'G(88),NASKI2_),PARAH(SpIS_88)e
i TTD(88pI4)_DH|N(S8)

COH_OW /T_ROUPI DCOHC25)_TRO(88)
COMHO_ /TRAF|K/ NFTT*ITTeITPRA_(2OOO)*NOPS(2000I
CoM_O_ /P_OFIL/ PROPIlOI4_lSO}.4PPTHRCI4,12)*MATCH(_)

: COHNON 45CRACH/ICHT(_5)_|V(4)_oPsIS)+OOHT(25)eNDOHT(25)I
oUF(SI*SUF(S)

, i;i DiMENsION TPERI88)JPER_I88j

C REAOS RAW MIX OATA
G

WRITEiO_211)
211 FoH_:TI/eOH H|X OAT&_/)

;i IFIFA_.EG.O=) FACI2=
_' I_(FA_,6T,C,) GO TO 219

KkO

!i TOPS=_,
tO TO 220

i 219 KmNFT@
¢

U460_ NOPS TO ADD EXTRA STUFF
!':i ¢ O0 218 l_leK

21_ NoPsC|I I IO***(NOPS(II/IO*|
FACa'_A_

_:,_ 220 REAO|_,2_O) |VIIIIOP$_),OP$(2iJiV(2I,OPS(3)IOpSI4II|V(_)+OPSI_),
; 1 CP$(6IelVI4}_OpSC?),OPS(8)
,, 230 FoRHA_I4II�#IX_2FS,0))

WR|TE(612311 IVllIIOP$i_)IOPSI2),IV(2I,OPSISI*CPS(4IIi: IV(_I_OPSISI_OPS(6)+|VI4I_OPS(7)_OP$(SI
_!! 231 FoR_Af(_XI4I|911XI2F_,]*2X))

00 26_ I=¢14 .
_: IFIIVIII=EGIO) _0 TO 2?0
:F:i NT"IV_IIIIO000000

|TAC=HOO(_V(_)IIO0) "1
i: Np=HC_[IV(|)_IOO00000)ItO00
,._ |VII)eITACeNP*_6*HTo40_8*ITRGINTi=524288
_,_F 6il*l.t
•?_ TOro'lvro t_r_(L) OPa(E*I))*FA_

)'_ IFIK,E3,1) qO TO 250
::_ IKIK't
_: O0 24_ J_I_|K
;: I_I(O=$(_)*CPSIL*I}I_LT*C,O01) GO TO _3_

!'_ IFIIV(1),_EIITPRAc(d)) $0 TO 240
,_ NoPs(JI_IOF'5(_)+IOIT"OP$(L+I))=FAC*NOPs(J)

) 239 K=K.1GO TO 260
i 240 CoNT|NdE
i 200 TPR_(K)mlV(_I
', NoPs(4)= 0p5(6 *16,?*OPB Le_I)*RA¢
.+ IFIK=_T,2OOO) GC TO 2§_

260 coNTINUE
'! GO TO 220

FOHMAT(1H¢I/h_XIOOH20OO FLIGHT COHBINATION_ EXCEEDEO AT MiX CARD
_BEGIN_IN_ wITH *//_tX,lO+lX*2FSI2)
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RETUR_ I
270 NrTT=<

00 2;JU rmlpK
280 NOPSll)=IO,OALOOIUlNOPSl|)_

Y_PS=TOP_OD65,Z3
WRITE (6_i0U3) NFTT

1003 F_AT {//1HfP_IS_14H TOTAL FLIGHTS )
WRITEI61_nC2) TOFS*YOP$

I 1832 FOHyAT(//ZHO*F_,UI23H TOTAL DAILY OPERATIONSp/IIX_FS,UIE4H TOTAL M}_UAL OPERATIONS_//)
- 1 GO TO 28_

j: ENTRY ?CNTRO[%FAC_IDUHP)

¢ WRITEIS_O00)
80L}O FoHv_T{2bH TRACK USE PERCENTAGESI)

C TPE_IJ)=_ TOTAL DEPARTURES oN TRACK d
C FL_LI_)=% TOTAL ARRIVALS ON TRACK
C REA_ _HDINGe THEN TAKEOFF pERCENTAgES

CALL ZERO TPEHtBO
CALL ZERU(PERL_B_I
SUMT = 8t
SUML • Oi
O_ _I0 |J1_18
READ ¢51_001) ¢ICHTIJ) BUF JI,DUF(JI_J=llS)

8001 FOHP_T IblI3fEF6.5)}
W_ITE (6_003) (ICI'ITIJ|_BUFIJ),OUF[_I_J=I_5)

80_3 FoHVAT (=(IX,I3,E(IX_FS,5)))
PO 010 J=1_5
JJ ¢ I:MT(V)
IFIQJ,GT_@) GO TO 815
I_l_J ,EU, _)GO TO 820
TPER(JJ) = DUF(J)
PEHL[JJI = BUFtJI
SUMT • EU_T÷TPER!JJI
S(JhlL = SUH_ + pEKLIJJ)

8_U CONTINJE
81b WqlTE (618002)
aoo2 _OH_AT |29HOERROH IN PERCENT USAOE INPUT I

RETU;:_ i
62U CONTI_JE

IFIA_5(SUHT_I*) ,GT l: 02) WR TE (6_8004) $UHT
IFIA¢_ISUH_I,) ;_T, _02) WRITE (6,_005l SUHL

BOU4 F_H_AT (Z7HI]SUF: OF T/O PERCENTAGES IS _FS,2I
8005 F_HV_T (27HOSUH UF 60G PERCENTAGES 15 ,F5,2)

C
EHTRY NEWMIXI%FAC_IOUHP)

C
IFIFAC ,_Q OI} FAC = 1,
IF(FAC,_T*O_) GO TO 621
ToPs=_,
K=O
WRITE (812_t)
00 TO @_

_2_ K=NFTT
C
C U4LOG NCPS TU ADD EXTRA STUFF

DO 822 I=leK
_22 NOPS(1) i 1U,•*tNOpsII)/IO,)

FAC•'_AC
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825 R_&D (5j_30) IV(2)IOPSIZ)*OPS(2),IV(2),OPS())_OPS(4)=IV(3)_OPS(5)=
1 CP_(6_|VINIIUPS(7)=OPSIG)

WRITE(6_231). IV(1)_OPSI1),OPS(2)_IV(EIIOPG(3),OPS(4)*IVC3)IOPS(5)I
CHGIG)_IV(NIJOPSI7)=OPG(8)

DO 860 I=114
. Np_IVII)/IO00

I?AC=4ODIIV¢I)wlUO) "1
• " IF(IVIII ,EG, OI CO TO 270

TOP5 = TOPS + IGPS(L)+OPS(L_I)_IFAC
ASSIGN 8E_ TO IVX
IF(IVIIIILEo_UOI ASsIGr,_ B29 TO IVX
IF¢_P,_TIg_) ASSIGN U30 TO IVX
O_ 8_5 J=_0a6
K • K_I
I_IK_GT,EOOOI GO TO 251
GO ?0 IVX

C TA_OFF TRAD_S
L, 82_ ITPR_(K)=_TAC÷N_OI6÷Jo4096+IT_GIJ)_524288

NOPS(_|=(Op$[LI+IGn7_OpS(L+I))aFAC_TPERIJ)

LA_31NG TRAC_5
ii ¢829 Np=4÷_O0 "

03U ITpNA_lKI=|TAC÷NPOI6+JaN_96+ITRGlJ)*524288
', NOPSI_I=IOpSIL)+1617oOFSIL+_ll_FAGaPEffLIJ )

64O CONTINUE
IFI_GP5IN| oGE o O,O01) GO TO _45

:ti:! K a K._
CO TO 850

:_ 845 [FIR ,LE* _) GO TO 85U
[K = K_I

i: DO 847 JKe_|K
r [FIITP_AC[K) oNE! ITPRACIJKII cO TO 847
:': NGPS(JK) = NOP$IJKI + NOPS(K),I

._ K e ZK
GO TO 850

847 ¢ONTI _JE
_50 CONTINUE

_ _u ¢ONTI_JE
'GO TO _2_

EP_TRY _ERGRDI|DNT,_DUHp)

.. WRITE(6,_05)
;'_ 6UE F_HyAT{/_26H FLIGHT HERGING INPUT DATA=)

Oh 6_0 I=I_|CNT
!i RE&O(5=6$O) J _!ICHT(L)=L:I=13)

61D FOHPATIRI_I2A6_A2I
WRITEI6_015I J_K_(ICNTIL)_L:i,13)

i 615 FOHV_T(¢_H HEDGE A/G TyPE_I_14H INTO A/C TYPEeI3,_H, _12A6,A2)i

_; C IT_c IS RETAINED IN THE tO AS I hERS THAN THE INPUT _/c TYPEg•J,_
;:i K=K._

DO 6_0 H•I_NFTT
ITAC:AND¢|TPRAC(H}_HASKIZS))
IFIITAc,EGoJ) |TPRAC(ItI=(ITPRAc(HI/¢_IaI6+K

: 630 CONTINJE
_; 6_0 CONTINJE

62_ K=O'
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640 KzK*¢
JmK*_
]o=IT_RAC(K)
IR(K,E@,NFTT) GO TO 660
|_(ID,EQIO) GO TO 640
O0 6_ I=J_MFTT
I_(IO,_E,ITPRAC(I)) GO TO 650

• 1 'NOHS(_)=_U'*ALO_O(IO'**_NOPSCK)/_OI_*2Ota*(NOPS(1)/_01!)
ITPRAO(I_=O

i 650 CONTINJE

ITMRAG(H}=|O
NOPS(_)=NOPS(K_
CO TO 640

660 I_(I_,E_IO) GO TO 670

ITPRAC|H_|O
NOPS(_)=NOPS(K)

,670 N_TT=H
WRITE(6j6BO} NFTT

I 68O FOHMAT(22R MODIFIED FLIGHT DATAI,15J_H FLIGHTS)'CALL _ORT2(ITPRACINOPS,NFTT)
IF{I_J_P ,EO. 0 _OR, IDUMP ,E_. 2) RETURN

J DO 699 I=lw_FTTN =A_DCITPRAC(1)_MA_KC_O)| +1
NP =A_O(ITPRAC(1)_HA_K{2g))/_6
JTRK=A_D{ITPRAC(I}_HA_K(20}_/4096
ITG _A_D(ITPRAG(I)eHASK(2_)|/5242BB

690 W_ITE(6j_O0_) |_ITG_TRK_Np_N_NOpS(|_
RETUH_

C
C SORT AND SUH EQUIV_EENT FLIGHTS
C
¢ DOATIK) a NUMBER OF EQUIVALENT FLIGHTS ON DOHJ TRACK_ TRACK GROUP K
C MO_MTIK) = TRACK NUHBER OF DOMINANT TRACK IN GROUP K

2B2 GALL SORT2{ITPRAC=NOPSjK)
CALL 2ERU(DOHTj2_)
ACCU_=O,

ITRK=A_o(ITPRAc{_)IHASK(20))/409p
_n 1(100 I=}_NFTT
NTRKm&_D(ITPRAC(I)tHASK{20)|I4098
]FI_TR<,bO*XTRK) GO TO 285
IFIITG,E_=O) GO TO 283
I_(ACOJR ,LT, COMTKIT_)) GO TO 2_3
DOMT(ITG) • ACCUH
NDOMTIITG)=ITRK

28_ IFIID;|HP ,RE. O) WRITE(6_28%) ACCUH_ITRK,ITG
_a_ FORMAT (_R _FID,_20H E_UIVALENT FLIG;ITS ON TRACK,14_

% 1}R; TRACK GROUP_I4}
ITG = ANDIITPRAC(1)_MASK(21)}/524288
ITHK=_TRK
ACCUM=O,

2a5 ACCUM_ACCUH÷IO_=_(NOPS(1)/¢O,)
FLAG=6R
IF(KOP_I|)*GTI20,) FLAC=6H***
IF(_O_S¢I),GT_25,) FLAG=6H_ **_*i
N =ANUIITPRAc!I),HASKC_a)) +Z
Np =AN_(ITpRAC{I)_HASK(_9) /¢6
JTHK mANUIITPRAC{I)_HASK(2D))/4096
ITG =ANOIITPRAC(I}_NABK(21)|/5242OB
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IFIIDUMP ,NE. O) WRITE{6_ZO01| I,ITG_JTRK*NPwNpNOP$CI}eFLAG
1OOZ FONMAT(BM FLIGHT _I4,6H IO 112_ZH *I211H 113wZH _121

Z 7H OPS _Ell16_A6)
_ IF(N,GT,16 tORt N,LT,1) RETURN 2

IF(kP=GTI150 tORo NP,[.T,I) RETURN 2
i, IP((_ATCH(N).GTo12 .OR, HATCN(N).LT,1)_AND. NP,GT,200} RETURN 1
_/ IF(JT_<,GTI88 IOH, JTRK.LT,2) RETURN ¢
_1 1000 CONTIM_E

IF(ITSaEU*O} 00 TO 286
;J IF(AC=Jtl ,LT* _OMT(ITO)) GO TO 286

OOMT(ITG_ u 4CCUN
iI_ NDO_T(ITGI • JTRR
L;., 286 IF(IDU_P =HE, O) WRITEIEJ281) ACCUHelTRKJITG

IF!IOW_P .LT. 2} RETURN

!f C AS$1GN _OW DENSITY TRAFFIC TO DOMINANT TRACKS

;I KK = t
" DO 1111K=2JNFTT

ii C RE_GGIGN FLIGHTS WHOSE EOUIVALENT OPERATIONS
_1 C FReqUENCY IS LESG THAN 2/ID PERCENT OF TOTAL TRAFFIC

EGIF=IOI¢t(_OPSIK_/IO,)
;! IFIEaI_ ;GEj TOP_/20O3.) GO TO 1111.

IDW=A_{|TPRACIK_OR(HASK(28)_MASKI27)I)
NT =AW_(ITPRAC(N)_NA_K(2OI)/4Dg_
N; =A_G{IfPRAC(N]_HABR(21))/S24288
IFIkG,EQ*O) GO TO 1111

!'i IF(_T,E_HDeHTING)) GO TO 1111
_;! ITAC=A_OIIOR_MASK(18))_¢
_ NP =^_O(IDR,MAS_(19)I/16 '

WRITEI6_BS)KK_E_IF*NS,NT_NP, ITAC,NT_NDOMT(NGI
iI 28_ FOHMAT{1M #14_7H ASSI_N,E9,2_17t( EQIV FLI_HTS, ID=,212eI_I21
_i 1 9tt ON TRAC_ _13_9H TO TRAGK_I}I

NKLUTZ • NDCHTIN_) * 100
_P( {_P .GT_ 109)

2 .A_(NKLUTZ _LE_ 150)

;'._:i Z _,(_hCF(I_p_N_LUTZ) ,NE, O,) I lap = NKLUTZ
IC::;; ITPRA_(K)=ITAC'l÷NP_I6*NDOHT(NG)_AO96+_GeS242B8
:::, KK = K(*I
_: 1111 CONTINJE
_; G_ TO 621
:_; END

J
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SUBROUTtNE NEWpNT(.=NPTS)
COHHO_ /BK/ TOL2wTOLmXVALwVALITNEYteNYSIIERROR
COMVO_ /LOOPS/ RD_RIN_RwK,W=vAL%,VA62tD
COMHO_ 15CRACH/ XI?OD)jYITOO}_NEy%
COM_O_ /PLOTR/ IPSIZ,DELS+NPLOTeXARIPZ',PSCAL
CoMHOu /GRADNT/ GRADUI3I*OERIV
DIMENSION RINI3)pRWK(3IpRY(3)
DiME_SION NCYSI24)pR_(]},RDI})_PZI}IIXZ_(_)

::" DIMENSION RPTS{2125I
EQUIVALENCE (ROII)*XXI+IROI2I+YYII(RQI%IIX2)_{RO(2)pyEI
REAL _DYCpNCyS_NOYZ_NEYI
DIIIEN_ION RPI3IIHRI3),pRI3)_NsRcH(5}
DaTA _SRCH /212,4_12124/
DATA ==I3)/OII_pR{3IIO./,RR(3)/Q./,RO(3i/O$/
O = DELS
DCHR = AMINII25,=TOLE+_O,)
NEY¢ = EXPOEEIROI3)

20% ]F(ABSIVAL-NEYll ,LE, TOL) DO TO 750
C
C FIRST GUESS WAS NOT ON cONTOUR, ITERATE FOR NEXT POIkT,
O

W=SGN_INEY%.VAL)
KK"I
OMEGA = 0,26%77994 e W

C
¢ BEGIN ITERATION
C

209 DO 505 IQK=IJ_
VALI=_ZYI
CALL VTRNIRINfRO)
N=NER_(|JKI*KK
DO 5,'5 I=%_N
ANGLE=ATAN2(RINi2I-PZ(2}IR_NIIi-pZ(%II • OMEGA
RwKI$)=PZ (I)÷D"COS{ANGLE)
RWK(2_= PZI2)÷D*SIN(ANG_E)
VALE=EXPCBE(RWK_3)
Z=W_(VALE'VAL)
IFIABF(Z).LE,TGLI GO TO 600
IF(Z,LT,O,) GO TO ?DO
_FI_ufV_LE"VAL¢}.DT_O,,_NB,!JK.LT+}) GO TO 50_
VALi=VAL2
CALL VTRNIRIN_RWK)

500 CONTINUE
C

50% OMEG_ = 0,50]5988
D=D/2,
ROll) = PZIL) - D"GRABU(2)
RU(21 = PZ(2) + D+GRADu(I)
NEYI:EXPDBEIR_I
!FIA_(VAL'_EYLI,LE,TOL) CO TO 750
W=$G_'=(NEY%_VAL)
OMEDA=OMEGA_W
IF{I_< ,E_, _) OMEGA=OMEGA.O_5

505 CONTINJE
C
C IF THE AROVE FAILS DELETE THE CONTOUR
C

RETUR9
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C
¢ CHEGK IF THE VALUE ON THE CONTOUR IS IN THE CORREGT DIRECTION,

; 0
600 CALL VSUB(RY_R|NeRWK)

ANGLE.=,.ATANE(RyIZ)=RY($))
OO=VM_G(RY)/IOOp
RYI1)iRWKIII_ODmCOSIANGLE)
RyI2)kRwKIE)÷DD=81NIANGLE)
GIExPOEE RY/3)

ii IRIW'IO_VALEI oGE, Oo} O0 TO 730
,, C yO_eVE dUMPED OVER A FINGER OR INLET OF THE cONTOUR

' _ CALL vTRNIRwK_RyI
!; VAL2=G
',_ IRIW*IO.VALI,LT,O,) GO ?0 700
. ¢ R,_ IS STILL ACROSS THE FINGER oR IN_ET

|F{NvE _OTt 65) RETURN 1
'_: OMEGAaOMEOA/3e
I KK=_

' 00 TO 209

ii o
: C THE CONTOUR IS BETWEEN POINTS eRINt AND PRWKe, FIND ITI
:J

:'1 ¢700 CALL WSUBIRYJRZN*RWK)
:; ANGLE m ATANE(RYI2)JRY{I))
_) 00 = V_AGIRY)

OOaOG=((VAL2"VAL)/(VAL2"VALI) )
RO(1)=_WK(_)÷DOmCOEIANGLE)'

;' RU(2)k_W_(2)*OD=SIN(ANGLE)
: NEYI • EXPOSEIRO_3)
_LJ Iff{AB_(NEYI_VAL) JETs TOL) GO TO 75C

|FINYS ,GTf 75) RETURN Z
i:! |F(WOI_EYI_VAL) ,6T, Om) GO TO ?20
,.... CA_L vTRNIRIN_RO)

L;,: O0 TO 72_
:., 7_0 CALL VTRNIRNK_RO)
_" VA_2m_EyI

!,.!i C INTERPOLATION HAS FAILED
. W_IT_ _G67

80@ FOHHAT(_H+mIlOX#4HOIECI

R_II) I PZ(I) ÷ llE*(ROI1)-PZ(II)
RU(2) • PZ(2) • l=5•(ROI2)-PZ(2))

; GO TO 764

730 CALL VTRN(RU_RWK)
¢
C RO IS WITHIN TOLERANCE - HAKE AoOITION4_ CHECKS

?50 CALL VSUBIXZZ_RO_PZ)
IF(O ,6T_ DELBmU,5) O0 TO ?60

C cHE:N _ALF-WAY POINT FOR PROXIHITY TO cONTOUR
. ANGLEmATA_I_(xZzIE)_XZZ(1))

XZZII)mpZ(_) * U*EoDsCOS(ANOLE i
XZZ(2}mpz(2) ÷ O*5oD•EINIANGLE)
NEYI=EXPOSEIXZZ_3)
IFIA_RINEYt_VAL) _LE* 5,=TOL2I 00 TO ?60

_: O " OmO_5
CALL VrRN(RO_XZZ)

.!'
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GO TO 785
G CHECK POINT TOLERANCE WITH ALL FL|GHT$

760 NEYI=EXpoSE(RO_II
IFtABS(NEYI"XVAL) qLE, TDL2) GO TO 100

C TI_HTE_ TOLERANCE ANO REDIRECT GRADIENT
TOL = TOL_So8

764 NEYI=_XPOSE(RO_I
765 GRAOU(LI=RO(2I - PZ(2)

:" GRAOU(2)BPZ(1) * RO(1)

., cAL_ VJNT(GRADU_GRADU}
IF{NY5 ,GT, 80I HETURN %
GO TO 201

O
C ENTER LOOP CHECK ROUTINE
C
ioo I_(_PTs ,LT, 6) RETURN

NpTs=_TS_3
DL]_ • oELS_AHINI(TOL2JO=2I

C
C CMECI( NE_ POINT TO MAKE SURE IT DOEBtllT FALL ON A LINE
C cU_ECTIkG TWO EXISTING ADJACENT POINTS

O_ 1') |=2_HPTS
RP(I)=Y(I+II*Y{I)
PqII)=XII+ZI'X(I)
R_II)=XX'X(I)
RP{2IiXIII'X(I¢I)
RRI}}Iyy'y(1)
PR{2I=y(Ie%)'Y(II
PRHAG=VHA_IRp)
PD•VD_TIRRtPR)/PRMAO
IF(PD,LTtOpIOR,pD,GTgPRHAO) GO TO 10
PD#VD_T(RPpRRI/PHIIAO
IF(A_(PO)=LT_DLIN) GO TO 20

IO CDNTIA_E
RETUR4

20 CoNTT_JE
¢
D LO_ FOUNO
¢

AINC 5 _OT_DII_|
Xx : X{NPTB)
Yy • YINPTSI

C RO tIXx,YY} '
CALL VTRN(PZtRO)
R_(I) i X(_PTE-II
RO(2) = y(NPTS-I)
ANGLE = ATANEIXINPTS.2)-XXJY(NpTS'_I'Yy)

G Ro=(X_,YY)
N_YD = EXPOEE(ROe_)

C
G SEARCH FOR NEW CONTOUR pOINT IN A CIRCULAR pATTERN
G AR_JMD LAST GOOD POINT (PZ)

D = D_L_5
22 DO 24 [=1_24

X2 • XX • D_CDSIANGLE)
Y2 = YY $ D=SIN(ANGLE}

C Ro=IX2_y2)
NoYs(I) • EXPOSE(RO_3)
CALL VTRN(RPTS(I_I)_R_)
ANGLE = ANGLE - AINC
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24 CONTI_dE
CALL VTRN(RPTSIIPZS)_RpTS(_I)i
NOY5(25)= NOys(1)

, d _ N

- i! c
C CH2GK FOR, cONTOUR CROSSING BETWEEN POINTS ON CIRCLE 4ROUND RO

00 3:; I=2j25
IpIEG_R(NOYS(I-I}_XVAL) ,E_, SGNR(NOYS(II-XVAL)) GO TO 30
G • (XVA_._CyS(I-I))/(NOyS(1)_NOYS(I-%I] •
X2 I (RPTS(IwII-RPTS(III-Z))*O + RPTE[I_I-%)
y_ = (_PTE(EsII-RPTS(2_I-I)I.Q * RpTE(2.1-1)
DO 25 K=EJFIPTS
K_ = _aTS'K*2
RPI1) = Y(KK÷I) - Y(KK)
PR(1) = X(KK÷_) " X|KKI

: RRII) = X2 " X(KK)
RP(2) m X(KK) - XIKK*I}
RR(2} = Y2 " Y(KK)
PRI2) • yIKK÷_) _ y(KK)
BRMAG • V_AG(PR)

i': Po # VDOT(RRJPR)/PRMAG
IFIPD ,LT, O, ,OR, PD ,GT, PRHAC) GO TO 25
P_ • V3OT(RR*RR)/PRNAG
|FIAB_(PD), _GT, DLIH) GO TO 25
GO TO 30

_i', 25 CONTINQE
d•I
CALL VTRNIRO_R¢I

_; _0 CONTINJE
_' IPIJ ,GT, C} GO TO 40
,) IFID ,GE, ;ELSI GO TO 35
:_ D • OELS
:'I SO TO 22

_! 35 WRITECa_COSI
1005 FoRVAT (54HOI AM CAUGHT IN A LOOP, THIS CONTOUR IS BEING DELETED,)

_!Cii C RETdRN TO E6
}:_ JJ = {
}i WRITE (6=I00_) dJ

RETURN i
'i. ¢

C A =OINT ON A NEW SECTION OF THE CONTOUR EXISTS ON THE cIRCLE
,: 40 NOYZ • EXPOEE(RO,II

IF(AESINOYZ'XVAL) IGT, TOL) GO TO 50
dJ = 5
WRITE (6J%001) JJ

, GO TO 75g

' C RE?URN TO FIRST SECTION OF ROUTINE AND
C I_TERPOLATE TO FIND CONTOUR POINT

,: 50 W = 5_RI_UYZ'XVALI
.' CALL VTRNIRINfRpTS(IeJ})

CALL VTRN(RWKJRPTS(IeJ.%I)
VAL2 = NOYS(J-I)
VAL1 • NOYSIJI

ii C RETURN TC 700
'' dd = 2

WRITE (6=%00_I Jd
GO TO 700

100_ FoRMATI_He_12OX_4HLOOP_I2)
ENO

.6-,43

t



REAL NEY1
C RAIN PROGRAM O=eNOISElto_

INTEGER AP,AALT_OALTeTPD
O TDL2_XVAL REHAIN AS READIN

COMMON IBKI TOL_,TOL_XVALIVABITNEYI_NYSI|ERRORjTOLLOp_TOLS|C
COMMON /RUNWAy/APALTIAPTEI'IPpXA|2_ZbIIXD(2_IS)JRL(IB|
COP]NON /TRACK/ ITR(BO)fITSECIbB)sMASK(21),PARAM(BlISp8OI_

i TDI_BIiA}_OPIIN(BB_
COMMON /TRAFIK/ NFTT_ITT_ITPRAC(2DOO),NOPSI2009)

,, COMMON /LOOPS/ _O,RIN,RWK_NjVALI_VAL2JD
COP]NON /RESALT/ NTAR(80)eENDRI25j_BI,STR(25185}pICBTI29)IODBN(251,

I ICB:ICO[16},ENOALT(ZS_BS)IORGSTR(2_)tORSEND(25I
COMMON /PROFIL/ PROF(IBa4_150|;APPTHR(14p_.2)j!_ATC_(16I
COMMON /SCRACH/ X(lQO);Y(lOD)INEyI
COMMONITITLEIDTITLEjATITLEIApIAALT_OALTITPD
COMMON /PLOTR/ IPSIZIDELSsNPLOT_XARIPZIPSDALE
COMMON /GRAONT/ GRA_U(3)_DERIV
COMMON /NOISE/ SLR_IG(B)#_RNOAIS)_MWRSI6_I6IjANOISEIBjB_16I
COMMON /CONST/ PI)NC
CDrIHON /TOROUP/ OcO/_(25IelTR;(BSI
COMMON /WIND/ VEL(25)_DIR(25}
DIME!.ISION ICMTIiA)#ATITLE(14),GTITLE(i4I_APT(41
O INE_ISION IBUFf 500)
DIMEIISION ROI_) #RAI})_PZ {_) _PZOI3 I|XZZI} }
DIMENSION RX(3I,Pzx(31
EGUIVALENCE (RA(1)=RD(1))_(PZXII)_RX{_))
DATA IBTRTISHSTARTI_IBTDP/SHENO /|MOR/SHMOR /_IPLT/4HpLOT/
DATA IPIND/O/
DATA (ATITLE(1),I&I_I41/14aBH /

S THE FIRST CARD OF EACH DISTINCT RUN SHOUL.D HAVE THE
O WORD START IN CARD COLUMNS 1-5, IF AN AB_IORMA_ TERMINATION
Q OccURS IN THE sUBROUTINE REAOIth ALL DATA CARDS Up TO THE
C NEXT START CARD OR END CARD WILL BE IGNORED! THIS WAS DONE
S SO THAT SEVERAL JOBS COULD BE RUN BACK-TO-BACK AND AN ERROR
C I!] THE BEGINNING _OULD NOT PREVENT THE REST OF THE RUNS
C FROH BEING EXECUTED=
C CARD COLUMNS _-80 DAN BE COMMENTSAND WIL_ BE PR[NTED_
C READ THE NEXT CARD IN LZNE, IF $ST CRD, SHOULD BE START=
C
C STURE _QGS OF SUANT RANGES IN SGRNS

DO ] I=1_
] SERNSIII=ALOGIO(SCRNQ(II)
C
C SET TRACK DRDUP NU_IBERS TO ZERO
C SET WIND VELOCITY TO ZERO
C SET ALTITUDE RESTR.IGTION NUMBERS TO ZERO
O INITIALIZE A|RPO_T ALTITUDE TO ZERO AND TEICPERATURE TO 200 BEG K

APALT_Ot
APTEMP_2B8,
DO 4 I=1_OB
NTAR(1)=O
ITR(|)=O

4 ITRCiIlaO
CALL ZEROIVEL_25}
CALL POSITI2)

i READ(5_5) IST_IIC_tT(lhl=1_l_)
B FORMAT|AB_I2A6_A3)

D
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O IF IT WAS AN END CARD lEND IN CC¢-_ AND BLANKS IN CC4-5)=
C TERMINATE THE PROGRAM AND EXIT _RACEFULLYI
¢

IF|IET,EO,ZSTOP) GO TO 150
¢

,!_ ¢ IF NOT A START OR END CARD_ TRY THE NEXT ONEI

_! IF[ISTINE,ISTRT) CO TO ¢

C PRINT THE START CARD AND THE OOMMENTSI

: 6 WRITEIL=T) lSYlIIcMTIIIJI=¢l_)
7 FORNATIIHI_IXtASt¢2ALjA3)

C THE NEXT CARD sHOULD BE A PLOT INDICATOR CARD_ IF A pLOTTED
,i

¢ OUTPUT IS DESIRED_ THE WORD PLOT MUST APPEAR IN CC_-4_ IF
i C ANYTHING ELSE A PLOT WILL NOT OE PROOUCEDj ADDITIONALLYr
:.' C IF PLOT IS IN CCI-4_ THE SIZE INDICATOR PtUST EE IN CC5"6,
_: C THIS WILL BE 5o IF A]O INCH PLOT IS DESIRED OR'A2 IF A
.: C 12 |NCH PLOT, THE PLOTTING PROGHAN WILL DEFAULT TO Z2 INCH=
, C CCT-aO CAN BE cO_)MENTS AND WILL I_E PRINTEO_
i! READI5_10) NPLOTJIPSIZIPSGALE_IICMTIIIII=EI_2)
: _C FORHATIA4jI2*FL,C,l%A6JA2)

WRITEILr_2) NPLOT,IPSIZjpSCALE|(ICMTIIIeI=II_2)
_' _2 FORMAT(1X,A4_I2_FLIDI%AAL_A2)

C
C THE FOLLOWING cHECK WILL DETERHINE WHETHER OR NOT THE PLOTTING

.* C SUBROUTINES NEED INITIALIZATION, IT HAY _lE NOTED THAT 1T IS
C POSSIBLE TO HAvE EOHE RUNS PLOT WHILE OTHERS DONIT AND THESE
C RUNS CAN BE INTERMIXED AS LONG AS START CAROS AREUSEDI
C

IFINPLOT,NE,IPLT*oR,IPIND*NEjO) O0 TO 20
C
C INITIALIZE THE PLOT SUBROUTINES! THIS MUST BE CONEONLY ONCE
C FOR EACH ENTIRE BATCH RUN_ LOGICAL UNIT _ IS USEDt

• C

IPIND=I
,_,: CALL PLDTSIIBuF,5_OIS)
• 20 CONTINUE

O

._ C NON READ THE I_IPUT CATA ¢I_E, RUNWAy_ FLIGHT TRACK_ AND MIX
C DEFINITIONSt RETROFITTING CORHANDS_ NOISE CURVEB_ PROFILES ETC)
C IF AN ADHORMAL TERMINATION OCCU_S_ NRW WILL EQUAL D ON RETURN,
O IN THAT CASE DELETE THIG JOB AND SEARCH FOR THE NEXT ONE,
C

CALL READININRW)
IF{NRW,EQ,O) GO TO %

25 CONTINUE
C
C THE NEXT CARD EHDULD BE A CONTRUL CARD WITH CONTROL
C IHFQRHATIOR IN CC¢.b AS'FOLLOWS
C • 1, CC1-5=MoR A_lO CCA-5 BLANK ALLOWS A DATA BASE CHARGE
C (I,E, DIFFERENT MIX_ NEH HOISE CURVESI ETC,)
C 2_ _C_-3=E,IO AHO CC4-5 BLAMK TERMINATES THE COMPUTER RUN=
C _= CC1-5=START RESTARTS THE pROGRAM AT TqE BEGINNING=
C A_ ANYTHING ELSE ALLOWS THE PROGRAH TO PROCESS THE
C PRESENTLY DEFINED JOB_

C OC_-RO CAN BE LISEC FOR COMP1ENTSAND WILL BE PRINTED=C
RRAO/_*SI IRT,IIC_Tfl)*I=l_15]
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IpIIST,EQ, IETRT) GO TO 6
WRITEI6_3D) IST,IICMTII)tI=¢,15)

20 FoR_AT{IHIIIX_AEr_2A6_A3)
IFIIST,EO,FiDR) GO TO 20
IFIIST,EQ,ISTOPI GO TO 150

C
C REA3 TWO TITLE CARDS, BOTH WILL FORM A HEADING FOR THE
C PRINTOUT NHILE THE SECOND WiLL BE THE TITLE FOR THE GRAPHo
C

READ(5,3_) APJAALT_OALT_TPO_(APT(I|_I=I,4)tIATITLEII)JI=I=gIa
• I (STiTLE(I),I=_14)

35 FoRMATII2#2I%_I2tA2AEIA2=/,13AEpA2I
C
C INITIALIZE THE PLOT COUNTER, THIS IS ALSO A RERTART POINT
C FOR THE PROGRAM IF SOMETHING IS WRONG WITH THE FIRST cONTOUR
O IN A SET OF CONTOURS,
C

40 NPLT=a
C
C THE FOLLOWING IS THE NSRMAL LOOPING POINT WHEN THE pROGRAH
C STEPS F_GN ONE CONTOUR VALUE TO THE NEXT AND THE BASE DATA
C IS THE SAME,
C

45 CONTI_JE
O
O UP_ATE T_E cONTOUR.COUNTER, INITIALIZE THE POINT COULTER
C (IXPQTI_ THE LAST POINT INDICATOR (LPT), THE A_EA ACCUHULATDR
C (XARIJ AkO THE EAST cONTOUR INDICATOR (LPLT),
C

NPLT=NPLT+I
IxPST=O
LPT=_
'XAR:O z
LPLT_n

O
O TH_ FOLLOWING CARD WILL OIVF THE PRoGRAH THE FOLLOWIkG INFO,
C t_ CCl-6 (VALI GIVES THE NUMERIC VALUE OF THE CONTOUR TO
C BE CALCULATED, IF (v_L) IS POSITIVE, THE PROGRAP WILL
C EXPECT HORE CONTOURS To BE INCLUDED IN THIS SET AND WILL

C FOLLOW THIS ORE, IF (VAL) Is NEGATIVE THE pROGRAM WILL
i C A_EUME THAT THIS IS THE LAST CONTOUR IN THE SET AND THE
! C NKXT CARL) IS A CONTROL CARD (SEE COHMENTS FOLLOWING

C STATEMENT 25), CAUTION ==" A DECIMAL POINT MUST FOLLOW

! C THE LAST NON-FRACTIONAL DIGIT,
I O

C 2, CC7-13 (TOLl GIVES THE ToLERARLE ERROR FOR THE COMPU-
C TATION OF POINTS ON THE cONTOUR. HUST HAVE A DEC|HAL PT,
C
C 3, CC14-22 (RA(ZI) GIVES THE USERPS GUESS AT THE FIRST
C X-COORdINATE, MUST HAVE A DECINAL POINT,
C
C 4. CC23-_ IRA(2)) GIVES THp USERtS GUESS AT THE FIRST
C Y.GCOHDINATE, MUST HAVE A DECIMAL POINT,
C
C 5,.Cc32-3@ (DELS) GIVES THE STEP SI_E BETWEEN POINTS ON
C THE cONTOIJRI HUST HAVE A DECI'IAL POINT,
O
C

READ(SI5U) VALITGLtRAIII_R'AI2)',OELS,RgI_I,RxI2|,AHAxPTnIERROR
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50 FORMATIITF_OJDwFg,OlI_)
C
C IE_ROR NAY NAVE THE FOLLOWING VALUEsi
C _ => NO DUHp - NORMAL EXECUTION
C _. => SHORT OUHP _ CONTINUE

" C 2 => FULL DUMP 4 EXIT
J, C 3 => FULL OUMP a CONTINtJE

C
MAXPTS = AHAXPT ÷ 0,5

h IF{MA_mTS ,GT, OI GO TO 51NAxPTS = 250
GO TO 52

51 IFI_AXPTS =CT= 698) NAXPTS = 698
' 52 cDNTINJE

WRITE(BibS) VAL,TOL,RA(1)fRA(2I_DELBeRXI$),RX(2}tMAXPTS_IERROR
!! 55 FOR_ATI///#IXIF6.21FS,_,SFtl.2.215)
, cALL _LOCK
j RX(_)=Ot

! C INITIALIZE THE PAGE COUNTER IIPAOE), THE Z-COMPONENT OF THE,:: C F|_ET _UESE IHAI3)), cHEcK IF THIS IS THE LAST PLOT (NEGATIVE
., C VAL} A4D IF IT IS, SET (vAL POSITIVE AND SET THE LAST
i C CO_TOUR INDICATOR (LPLT)I OTHERWISE CONTINUE,
ii c

Ip_OE=O
i_ RAI3)sO,
'_ C VAL_ WILL BE ALTERED IN EXPOSE TO
!; C CORRECT FOR ERROR INCURRED BY USING ONLy SIGNIFICANT FLIGHTS
* XVAL=ABSIVAL)

IFIVAL,OE,Bt} GO TO 60
,I VAL=-VAL
_, LPLT={

'_' C UP3ATE PAGE AND LINE COUNTERS AND PRINT THE PRINTOUT HEADERS,
i:i C" THI5 IS A NORFIAL LOOP POINT AFTER 50 POINTS PRINTED PER RAGE,

_0 LiNONT=£

_! IpAGE_IPAOE+_
i WRITEIS_64) (APT(1),I=I,4I_TPO_IPAOE
c: 64 FORFATI1H%,IX,IOH AIRPORT -,4A6|STXe14HTIME PERIOD 19112_]X_

i 4H_AGEII4,/)
WRITE(6i65) (ATITLEII),I=I',I]_ ,(CTITLE(JI,J=imi 4)

65 FoHVATI IX,_2A6,A2,LX =/I_X,Z_A6fA2,/_X_I4(6HHe=_=}I
1 hlX,SHPOIkT_X,ZHX,_2X,%HY,Z2X,2HNE_4X,AHFLTS*4X,LH _TOTL_4X,
2 IOHITERAT|ONSeSXe4HAREA#/)

c
C TH_ FOLLOWING IS A NORMAL LoOP POINT BETWEEN CONTOUR POINTS,
C

75 CONTINUE
C
O IF TH]5 I5 NoT THE FIRST POINT ON THE CONTOUR, GO ITERATE TO
C FI_ THE NEXT ONE, ALSO= INITIALIZE VECTORS AND cOUNTERS=
C

IF(IX_3TINE_O) GO TO 400
TOL2=TOL
ITT=N_TT

C
CALL FIRST(SI)_NEY%)

C
IFKIERROR ,EG, 21 O0 TO 99'

C pZD cONTAINS TItE FIRST POINT FOUND ON.THE cONTOUR
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CALL VTRN(PZOJRU)
CALL VTRNIPZ_RO)
CO TO 100 -

AO0 ToLATOL2
O
C SEARCH FOR NEXT POINT
¢

CALL NBWPNTiSB6j|XPOT)
C

: ¢ THE FOLLOWIhJG IS THE NORMAL CONTINUATION WHEN A CONTOUR
C POInt IS POUNO_ _PDATE pOINT cOUNTER AND SET STARTING POINT

= '" ¢ (PZO) IF THIS IS THE FIRST POINTp
O

100 COFgTIN_E
iXPGTIIXPOT+I
IpIIX_3T ,OTo MAXPTS) GO TO 95

- O
O CALCULATE AREA (XAR) AND NO, OF FLIGHTS USED (ICB) TkEN PRINT
C OUT THE PEBTINENT INFO_ If,E, PT, NO, t X, YI NEI NOi FL|GHTSP
C NO, OF ITERATIONS AND AREA IN SOt HI_ES,)
C

xAR=xAR÷IPzI2)*ROIII'Pz(ll*RoI2I)/S5756800,
PCNT=_O,o$O,_o(IVAL'XVAL)/IO,I
WRITer6,106) IXPQT_RO(1},RO(2I_NEYI, ITT,PCNTpNySIXAR

106 FO_YAYIE_I_,IXI3F12,2,2X_IAJAXJpT,5*SX, I3,1X,F12,E)
¢
C UP_ATE PLOT CONTROL VARIABLE (MORE) AND CALL PLOT PROGRAM TO
C

NyS=O
MORES_
IF(LPCToNEIU) MOREINRW
CALL _PGR_(_?I1)#RO(2)eIXPQT,LPT*HoREeNPLTsNRW)

C
C IF THIS IS THE LAST CONTOUR AND THE LAST POINT GO GET NEw OATA_
C IF THIS IS THE LAST POII_T ON THIS coNTOUR BUT NOT THE LAST
C CO_TOUR THEN CO GET THE NEXT cONTOUR,
C IF NEITHER OF THE ABOVE CALCULATE WHERE THE NEXT POINT WILL BE,
C

IF(LPI ,_JE, 1) O0 TO 111
CALL <60cKIT)
WRITEI6jl07) T

iO? FoRpAT t//p26H PREVIOUS GQNTOUR REQUIRED_FB°2_16H SEC, TO COMPUTE#

IF(LPCT _E_ o| O0 TO 25
O0 TO 45

C CH_OK FOR CLOSURE,. POINT P=URT SE WITHIN A STEP OF THE
O FIRET POINT 6ND_ IN ADDITION_ THE POINT HALFWAY IN BE"
C TWCEN HURT EE WiTHiN 5 TOLERANCES OF THE CONTOUR LEVEL,

ill CALL VTRN{PZ,RO}
I;(IX_T ,LE, 6I SO TO 115
CALL VSUsIXZZ_PZtPZO)
XX_VH4_(XZZ)
iFixX ,OT, OELE) O0 TO 112'

IPIXX ,LT, OELS_O,5) O0 TO 114
CALL vAOO|XZZ_PZtPZO)
GO TO 11_

O CHECK ROR CLOSURE At END pOiNT IIF INPUT)
112 IF(AB_IRX(Ii)*ARB(RXI2)) ,LT, 1_) GO TO 11E

CALL vSUB(XZZ_PZtPZX)
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XX_V_ACIXZZ|'
': IFIXXjCTo DELS) GO TO 115

Ix • I
r_ IF (xX ,_T_ DELSa_,S) GO TO 114

'CALL VAOD(XZZsPZePZOI
:_ '11_ CALL uSCL{XZZIq,SIXZZ)

IF(A_IEXPOSE(XZZj3)- VAL) ,GT, 5,,TOL2) GO Tb 11S
' 114 CALL VTRN(RO_PZO)
_' IFtI x *E_* 1) CALL VTRN(RO,PZXj

• ,..... , LPT=I
60 TO 100

C PHE_AREFOR CALCULATIONOF t_£WpOINT BY COHPUTINGCRADIENT
11_ CONTINJE

CALL S_ADIE(RO)
RL_|I)m RO(1) -DELSeGRAoU(2|

' Rg{2) • _0(2) + _ELS*GRADU(1)
12U RO(3) = O,

L|Nc_T=EING_T÷I
I_(LI_CNT*LE,50) CO TO 75
CO TO 60

C
C Ir_ CASE CF ERROR_REITERATE SEARCH FOR LAST POINT WiTH OUMP
¢

a6 W_ITEtC;67) NYS
:!i a7 FORMAT(aH AFTER_I3_4)H ITERATIONS , THIS cONTOUR IS BEING DELETEDi.

" IF(IERROR ,GT* 1) GO TO 98'
:_, IERRo'_=2
!+_; CALL VTRNtRO_PZ)
_; NyS=O
c: NEYIaExpOEE(ROel}
_ CO TO t15
!" WRITEISw97)

_ FoR_AT(/_4EH MAXPTSEXCEEDED, THIS CO_TOUR IS BEIUC DELETED, _/)
_ 90 CONTI_JE

C IF THIS _AS THE LAST'CONTOUR (LPLT:I_ GO GET A CONTRCLCARDa
.j C IF THIS WASTHE FIRST CONTOUR(NPLT:I) CALL THE HEXT ONE
,:'q E THE FIRST C_NTOUR* OTHER_ISE JUST _0 GET THE NEXT cOkTOU.R_
;::_ C
_'i:i MoRE _ 0
•: IF( (LPLT, *NE* O)
11_' 1 =OR,INPLT ,EQ* 1}) HORE • NR_
, LPT = t

CALL _pGRHIPZ(II_PZ(2)_IXPOT*LPT,HORE_NPLT_NR_)
:: 99 CONTINUE

I_(LP_T,EO,L) CO TO 25
i;, I_{_PLT*E3=I) GO TO 4U

C_ TO 45
¢50 IF(IPI_O_EO_O) CALL EXIT

CALL P_OT(O_O,_999)
CAL_ EXIT
END

(
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.EUBRD.JTINE KOISRD(o_ICNT)
COMMON /NOXSE/ 5LRNG(S)IGRNOA(O}_PWR(6+_6),ANOXEE(Oe611&)
COMHO_ /SCRACH/ fiUF(3U),A'

C
¢ REA_S NO|$E DATA

O DO 4_ Hm_,ZCNT *
READ(S+4DI) KtJ=A_|BUF(1)_t#I*[O)

: j 40_ FDRPAT(2|2_ZX_9FTtOI2AS|
WR|TE¢6_4O2) KjJIA_(BUF(|)+I=_,tO)

402 FOH_&T(_2H NOISE DuRvE+I3_3W# I_9F9,2_2XI2AS}
PwR(Jj<)=A
DO 4_ I=1_8

4_O ANO]SE(I_JBK)mBUF(1)
42U ¢ONTX_JE

¢ CHE;_ TO [t_EURE THAT THRUSTS ARE ORDERED PROPERLY
DO 5_5 _m1_16
DO _nO H=2_6
[F(P*_{M_I) IGTI PWR{H-I_%)) RETURN ¢

500 cONT|_JE
RETUR_
E_D
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SUBRO:)TINE POINTS
OSMMO_ /DON_TCI TNEY1,NYSfIERRoR,CONTRB(16]PICON
DIMENSION P(_)
DATA _IJ)/Del
LINE = 55
READ 1SilO011NPTS

1091 FORMAT {IS)
_ 00 105 I=lJKPTS

READ _m_002) P(I}_F(2h_ERROR_|CON
: tSOZ FsRvAT (2F1U'tO=2ISI

ii IFILI_ eLL, 50} GO TO 10
LINE i O

,. WRITE I&_lOO]}
: 100] FORMAT [1HlmlDX=lHX=lSX*lHyII4xe3RNEFt/)

iO ¢oNTIA_E

ESIDN = EXPCSDIP)
WRITE I6_I004) PIII*P(2I_ESION

1004 F_R_T I2|SXJE12,bI*SX,FE,J)
IFIICO_ t_E, 1) GO TO COD

! 6D EPNL$ = ES CN • _B 01
WRITE (4) P(I =p(2hEPNLS,(CONTRR(JIwJ=¢I16}

100 ¢oNTI_JE
CALL RrTCON
CALL ERRRIT
RETuR9

;' END

_;' SUBR_JTtNE POSIT(LUNITI
,:, C TA=E POSITIONING _UBROUTINE
_:i_ I ;ALL S_FIL(LUNITjt_LSTATI

REAO(_JNITJlOtENO=IOOI X '
=;

iii 10 FoRMAT(AOI
._ GDTO1

i_ 100 CALL S<FILILUN_TPI#LSTAT_
,i RETUR_
!;!{ END

FuNcTION ROSHUTIPWRI _PWR2,D IETs,DI sTE _D |ETA)
C

' { THIS FUNCTION SMDOTHS THRUST cHANGEs OVER THE FIRST
C IC,_0 FEET OF THE NEW PROFILF SEGME_IT
¢
C F_qt IS THE OLD THRUST
C pwq2 IS THE NE_ THRUST
C DIRTS IS THE 8TART OF THE NFW REOMENT

:, ¢ DIETS IS THE END OF THE NEW SEGi'IEN?
C OlqTA IS THE POINT AT WHICH THE THRUST IS DESIRED
¢
C 4BnVS STATEY,ENTS APPLY TO TAKEOFFS oNLY
C FOR LANDINGS REVERSE INPUT sTART'E'JD DINTANCES AND PCWER SETTING6

IFIABsIr_ISTS-DIETAI ,GE, 10DO.} GO TO I%
C

PoSYUT = P_XRI * (PWR2-PWR1) = ASS(DISTA-DISTS|/AHI _l_l 1SOU =| ABS(DISTE DISTS) )
RETURN

C
C THJ_ POINT WHERE THE THRUST iS DESIRED IS PIORE THAN
C tP03 FT FAST THE START OF THE SEGMENT

_1 PoSMUT • PWR2
RETURN
END
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SIJBROUTINE PPGRH{XXpYYINPTSILABT,MoRE,NPLTpNRW)
C
C P_OTT|N6 SUBROUTINE, PRDGRAHHER CARROLL BARTEL
¢ WYLE LARORATORIES
C oRIGINAL SEPT, 2U+i97E
¢ REvIsED DEC, 1Be197_
¢ AROUMENT DEFINITION
¢
C XX X-COORDINATE
C YY Y-COORDINATE
C WDTE NUMBER OF POINTS CALCULATED THUS FAR,
C CAST LAsT POINT INDICATOR =1 IMPLIES LAST POINT,
C _GRE INDICATES wHEN THF LAsT PLOT OF A SET HAS BEEN DONE,
D _PLT NUMBER OF PLOT PRESENTLY BEING PROCESSED+
D

, ¢ T_E SUBROUTINE WILL ACCUMULATE AND pLOT UP TO 997 POINTS/PLOT,
D THE P_OT WILL BE SCALED TO FIT EITHER A L2 INCH OR 30 INcH
D CALOOkP DRuM PLOTTER, THE PLOTTER PEN MuOT 8E INITIALLy
C POSITIONED TO THE HOST NEGATIVE Y, TITLE AND SCALING MARKS ARE
C ALEG PLOTTED, STANDARD CALCOHP sUBroUTINES ARE USEDI
¢

INTEGER AP#4ALT,OALTsTPO
C_HMOW /RIJNWAY/APALTIAPTEHP_XA(2_B)+XDI2,_5),RL(15I
DoHHO_/TITLE/GTITLE+ATITLE_AP+AALT+OALT,TPD
cOHMUv /PLOTR/ IPBIZIDELSpNPLOT#XAR+PZ,PScALE
COHHON /B_/ TOL+TOL21VAL,XVAL=TNEYLINYSJIERROR
CDMMOM ISCRACR/ XIy

C
DIHEN_ION ATITLEI14)_GTITLEIL4)ppZ(3)JXI70GI_y(700)
DATA IRLT/4HPLOT/IIBAD/U/+ITER/O/

C
C . BEGIN PROGRAM,
C

I_(_RTS,NE,I) CO TO 10
C
C INITIALIZE REFERENCE VALUES WITH FIRST POINT,
C

XLO=XK
XsM=xX
yLB=Y_
ySHayy
GO TO 20

C
C RECORD HAXI_UH AND HINIHUM VALtJES OF X AND y,
C

_0 IFIXX,;T,XL_) XLG=XX
IR(XX,LT=XSt_) XSM=XX
IFIYY,GTtYLG) YLG=Yy
IFIyY,_TtYEKI ySH_yy

C
C AC_JMULATE SUCCESSIVE CONTOUR POINTS.
C

20 X(NpTsI=XX
YINPT_)=Yy

_0 IF(LA_T,NE,_) GO TO 60
RETUR_

¢
C BEGIN PLOTTING SECTION
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4=ABSIXS/FCT)+6D
CALL DLOT(AJCENTERf'3)

C
C THE FOLLOWING SECTION PLOTS THE RUNWAYS
C

DO 90 I=I_t_RW
ANGLE=ATAN2((XA(2nI)-XD(21II}s(XA(lfl)-XD(lII)))=5712598
X_=XA¢IIII/FCT
X2=xD(%tl)/FCT
Y_=XA(EjII/FCT
y2=XO(2_I)/PCT •

i CALL SYMBOL(XI_YIaHla13p_NGLE_._)
CALL RYMBOL(X2=y2oHZIl_JANGLEe_2)

I 90 CONTINJE
- C

C TH_ FOLLOWING SECTION WRITES THE XV-VALUES AND IDSNTt INFO ON
C LOGICAL UEIT 2 (PRESUMASLY A _AONETIc TAPE), THIS WILL BE READ
C LATER By THE NOISE IMPACT P_OCRAH FOR LAND USE ANO POP, ANAL,
C

O0 IIN=N=TS
INI=II_/IO+4
WRITE{2*Z_OC) APrAALTpOALTeTPD_INIflINjVALwXLGJXSMJYLG_YSMIXAR

%000 FoR_AT(%2A6)
WRITE(2'olOC$) ATITLEtCTITLE

_001 FoR_ATC1)AL_A 2)
WRITE(2,_092) (X(II,I=I,IIN)

_002 FoR_ATI2DA6)

WRITE(SilO02) (Y(IhI=IoIIN)
E_DFICE 2
ENDFI_E 2
CALL $_FIL(2_-_mLSTAT)
CALL SKRECI2_-$_LSTAT)
IF(KORE,_E,U) CALL SKFIL(211,LsTATI
IF(NPCOT ,NE, IPLT) RETURN

C
C THE FOLLOWINS PLACES THE SCALE FACTOR AND PLOTS THE CONTOUR,
C

X(NpTs_I)=O=
Y(NPT_LI=OI
X(NpTs_2I=FCT
YINPTS÷2I=FCT
N='NPTE
CALL PLIHEIW*Y_N_O_O)
CALL PLOT(O_O_"3)

C
'IFIMO_E,E_O) RETURN

C
C PLOT TITLES AND SCALE FACTOR_
O

X_=XS/FCT
CALL _yMBOL(XZ_TTL_H2_CTITLE_O,_@O)
CALL _YH_OL(ggg_999_*H2_12H SCALE _ TO =0,,_2)
A=FCT=I2_
CALL NJHSERIg99,tggg_H2_A_O_._ )

C ADVANCE TO INITIAL POINT FOR NEXT PLOT SET,
C

CA_L #MEREIRX_pYIRF)
A=AMAWLIRX+6_XL/FCT+6=)
CALL =LOT(A_-CENTER_-3)
RETUR_

C THATtS IT FOLKS,
END
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: SUBROUTINE PREFR{NP,D,RL,H,PWR,V,ITAC,NTRKJMAXSEG)
CoMMO_ /_UNWAY/ APA,APTEHP_OAMBAO(75)
ODMPOV /TRACK/ ITRIB_IJITSEO(_B),_ASK(21),PARAH(5,%5,88|I

TDIBB,IAI,D_IIN(RSI

'_l COMMO_ ITSROUP/ DcOM(ES)JITROIBS|
' SOMFO_ /WIND/ VEL(25),oIRI25)

EOM_Dv IPROFILI PROFI%O,4fISD)JAPPTHRII4J%2}pHATC_a(I_I
"' GO_MOv /HESALT/ NAR(BB)_ENORISStBSI,BTR(25,B5)IIGBT(SSIIGCBN(25I_
i_ % |CBNCOI %6) rENDALTI25pB5 ),OROSTR(25), ORGENSI25)

COMMON /COMET/ P/
LOGICAL CBTYP_C_Typ5
DATA KI21

C
,_, ¢ THIS PORTION UF SUBROUTINE PREPR HANDLES THE WIND CORRECTION

C BY ALTERING INPUT DISTANCE D BY A FACTOR VA/{VA+V)(

C WHERE
,l C V = cUNPONENT OF WIND VELOCITY IN DIRECTIO_ CF TRACK SEGMENT

D VA = AIRPLANE SPEED
2 C
:.: V=O,

DD=O
NR=_A_(NTR_)
NC_ITROINTRK)
IptNG ,E{i, 0 IOR. VELINC) ,EO, O,I G0 TO BO

• IFIA_bIIAABK(MAXSEGI,ITSEGINTRKII,NE,OI So TO 20
C WIvD _IRECTION IS MEASURED CLOCKWISE FROM THE POSITIVE X.AXIS
0 FI_ COHPONENT IN THE DIRECTION OF TRACK SEGMENT

i: X%=PARAI4{ApIAAXEEUpNTRKI
Y¢=PARArt{S#MAXEEGINTRKI
ANG = ATANSIYIpXZ}
V • "VELING) = C_SIANO+DIRINO))

! GO TO 25
_:i C FO_ A CURVED SEGMENT INTERPOLATE BETWEEN ENOS
•=i 20 SIGN=RSNRIPARAH(J,HAXSEDrNTRKII
!! C SI_V NEGATIVE FOR RIGHT HAND-TURNS

l' _ ANG=P i/21+pARA_(5 jHAXSEG fNTRK )

ill v% =-VELI NG ).COS(ANG+DIR{NO ))_51GNANG=A_O+51GN*PARAH( 4_tl_AXSEC_NTRK}
i'-: _ ..{ _} C _( • . R, OI, I ,,

.V=VI*(VS.V%)_(D.TD(NTHK,_AxSEG.$I)/ABB(PARAHI}mMAxEEG_NTRK).J

i • _ARAH{4,MAXSES,NTRK)I
G FOR TAKEDFFS_ V POSITIVE INP_IES A TAIL WIND

" G ALTITUDE PROFILES ARE NoT ADJUSTED FOR APPROACHES
• 25 IFIPR_II_iINP) !ST, !;,I GO TO 30

VW IS THE WINU cOMPONENT IN THE AIRPLANES DIRECTION CF TRAVEL
' I C V= .V

i VWcV
' GO TO 999

C RECOMF'UTE GROUND TRACK DIET DO TO EFFECrlVELY CO_PRESS OR
' C STRETCH TAKE-OFF PROFILES TO ACCOUNT FOR WIND

30 VA=PR_F(_3_NP)
;: IpI_AXSEG=EO,II GO TO 40

'i MXS=,_AXSEO-I
DD=DD.TDINTRK_NXSI
IFIANU(HASK(HAXS_GI,ITSEGINTRKI) ,EO, O) DO=OD_VA/IVA+V)
DO 3b l=l_;'IXS
IFCANU(MARKIII_ITSEG(NTRKI),NE,O) GO TO }4

C STRAIGHT SEGMENTS
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t
i

! Xi=PARAM{ 4+ I +NTRK)
: YIIPAqAHI El IeNTRK|

ANS= ATANEIyI* XI)
O cOM=UTE COMPONENT WIND vELO(':ITY ALONG SEGMENT

VW = -VEL(NG)¢COSIANG+DIRINO))
C P_RAI,t(3fI+NTRK) IS THE SEGMENT LENGTH

DD=DO+PARAM(3 PIINTRM) _'VA/(VA÷VW I
GO TO "_S

C FO_ A cURVEI PAR_N(3,I,NTRK)_PARAM(A+IJNTRK) I.S THE SEGMENT ARC LENGTH.
., • 4 34 Dh=DD+ABS(PARAMI_JI_NTRK)*PARAMI4rIpN'rRK))

] 35 cONTIAJE
i GO TO 50=
! 40 DD=DD.VA/IVA+V)

B0 IF|t'.B,LE+ 0 =OR, NP .ST, I}5I GO TO 999
O
C
G THIS PORTION OF SUBROUTINE PREPR COMPUTES THE ALTITUDEp
C vELOcITY AN_, THRUBT FOR DEPARTURES AFFECTED BY ALTITUDE
O RESTRICTIONS ArID/OR POWER CuTBAcKS
C
C Tv,o METHODS ARE USED TO INSERT cUTGACK SEGMENTS' INTO A PROFILE
C _., IF C/B STARTS DURING OR BEFORE THE MAX CLIMB SEGMENT
¢ {UP TO PROF(B,X+NP))_ THE O/B WILL'BE FOLLOWED _Y THE
C STANDARD PROFILE SEGMENTS OccURRING AFTER THE CUTBACK
O TO _AX CLIMB POWER FRoI_ t_AX POWERP
C 2, IF C/B STARTS AFTER THIS POINT, THE C/F SEGMENT WILL
C BE FOLLOWED By THE REMAINING PORTION OF THE PROFILE
C
C DATA REQUIRED FOR FOUR TYPES OF CUTBACK ARE STORED IN THE
C PROF ARRAY AS FOLLOWS
C pRDFIZOIXJNP1 = THRUST
C PROF(9_X+NPI = CLIMB GRADIENT
C PFOF(x_,t+NP) 1S L_VEL FLIGHT (ALTITUDE RESTRICTION)
C PROF(X_2jNP} IS TAKE-OFF
C P_OF(XI31NP) IS HAX OLIM_
O PROF(XfA_NP) IS FAR 36 CUTBACK
C CT,_ER CUTBACKS HAy BE MADE By SPECIFYING A CLIMB GRADIENT AS
C I_'=JT AI_D BETTING THE C/B TYPE CODE = 5
C IF THE C/B TYPE CODE = O_ THERE IS NO C/B

C OTHER INPUTS ABEl (THESE M1E SETUP IN SUBROUTINES ALTRRD 4 SETRE$)
C NAR" C/B NUMBERS BY TRACK NUMBER
C EP+Da - C/B END POINTS RY C/O AND PROFILE
¢ ETR - C/B START POINTS By C/S AHD pROFILE
C IDbT " C/D TYPE CODES BY C/B
C GC_N - CLIHB.GRADIENTS FoR TYPE 5 CUTBACKS BY C?B
C ICtlNCO - C/e OVERRIDE MODE RY ,NOISE CURVE
C E'JqALT ,' C/B ENDING ALTITUDES BY C/B AND PROFILE
O O°GSTR - C/D START POINTS AS If.PUT BY C/B
C ORGSTR - C/B END POINTS AS INPUT BY C/B
G APA * AIRPORT ALTITUDE
¢
C PASSED PARAp_ETERS -
C NP ," PEOFILE NUIIDER
C O " DISTANCE FROM BRAKE RELEASE ALONG TRACK
G RL . RUNWAy LENGTH
C H - ALTITUDE
C P#R - THRUST
O V - VELOCITY
C ITAO - AIRCRAFT (N'OISE CuRvE) TYPE CODE
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C NTRK - TRACK NUMBER
C MAXSEG . CLOSEST SE;MENT NUMBER OF TRACK

, O

C
O THE C/S OVERRIDE MOOEARRAY ALLOWS cERTAIN AIRCRAFT TYPES

' C TO IGNORE CUTBACKS, THE SOD_S ARE
,, C U - TAKE C/B AS DEF NED

C I - NO C/B OF ANy TyPE

_ C 2 " FAR _6 C/B ONL_C 3 " TAKE OFF AND CLIMB ONLy
C

;I C
' C EXTERNAL REFEHENCES
; G _E|,TA - FUNCTION TO COMPUTE THE PRESSURE-ALTITUDE CORRECTION

¢ POSHUT - FUNTION TO SHOOTH PO_ER OVER THE FIRST 1000 FT OF
; C ANY THRUST CHANGE

_i C GENFN1 - 1-OIHENSIONAL LINEAR INTERPOLATION ROUTINE
i_ C PROFDA - CO_IPUTES ALTITUDEJVELOC|TY AND THRUST FOR
i! C .UNRESTRICTED pROFILES
;', C CUT=UTS -
i: C V - AIRCRAFT VELOCITY

('_ C H - AIRCRAFT ALTITUDE
C PWR - AIRCRAFT THRUST
C PRIkTED DIAGNOSTICS

,; C INTTIAL|ZE RESTRICTION START AND END POINTS
:;i STRTmSTRINR#NP)

'!] STP =SNDR(NRJNp)
iii c

O CETSRMINE IF C/B MUST BE cONSIDERED

; ; R( I DO ,LE= STRT )
_'1 1 ,O_,{STP-STRT ,LTt 2000,}1 GO TO 999

;:_ C INITIALIZE TEHPORARY VARIABLES
:: RL = _o
_'J! NRT = ICBT(kR)

C

c: C CHECK DIS OVERRIDE ARRAY
IC_03 ; G_IW_C_ITAO) + 1
IF(ICs_OS ,LT, 5) GO TO 11o
W_ITE 6|RO0%I ITAC

!, ICBF09 I 1
_,, _%g GO TO (_4U_999I%20wA_i}I_ICBHOD

i2U IF(NRT ,NE, 4) GO TO 999
GO TO tAD

i, 13a_ IF( (NRT oLT, 2)
1 ,OR, 14RT ,GT* 3)I GO TO 999

i'i_ C140 JNT=7
•' O

• : C GAHHA IE THE C/B CLIMB GR_DiEN.T
:_ 170 IFIMRT ,E_, 5) GO TO 180
i:! GAPIpA = PROF[g,NHT=NP)
,_ C_TyP5 • oFALSEI
; CRTyP_= _FALSEo

_r_ IR(NRT,EQ*I ,OR, NRT,EG,4I CBTYP1 = _TRUE,
OO TO 190

_ IBU CAMVA = CC_(NR}
: CBTYPS • *TRUE=
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¢
C DTALT 15 THE C/S START ALTITUDE

190 STALT a ENDALT(NRINP_ . (STP-STRTItGAH_
C
¢ OEfERMINE VHICH TYPE OF O/B |NSERT|oN IS INVOLVED

IF{DO .LE* STP) GO TO 200
• C TH= TYPE OF INSERTION DOES NOT HATTER HEFORE THE END OF THE C/H

IFIST_T ILE= PROF(Stl_NP)I GO TO 300
- GO TO 400

:. ¢
C IN THE ¢/B SEGHENT

• 200 V m V t OENFNIIPROFIIf3wNP)*PROF(I*_*Np|ISTRT*JNTJK|
O V IS ASSURED CONSTANT DURING C/H

IFIK ._T_ 1) GO TO 2_u
WR|TE (6*8002} NRtNP

21_1 H I STALT * (OD'_TRTImOAMMA
O
O PQ_ER CHAGES ARE SHDOTHEH FoR 1000 FY

XP( IDD - 10DUo ,GT* STRT )
_0_. (STRT'FROF(KwZ_NP) oGTo 1000,)

2 aO_l (K *LE. I )} GO TO 220
pNR$ a POSHUTIpROFIK'Z_4*Np}IPROF(K_4,NPI*PROF(K*I*NP)j

1 pROFIK+I*I_NPhDD)
GO TO Z_,

220 pWR1 • pROR(K_4_NP)
25U IF{ G_TYP5 ) GO TO 240

PWR2=a_DFtlS_NRT_Np}
IF(CBTyPZI P_R2=RVR2/DELTAIH)
GO To 250

240 PwR2 _ (GAHt_AepROFIH*4,NP) $ PROF(IO.4,NP)tIPROF(Ss_,Np|_¢I)|/
1 (pRO_(_,3*NP) * DELTA(H})

25Q 'PwR = _O$_UT(P_RI_PwR2*$TRT*STPwDH)
RETURN

O
C AFTSR A 0/5 THAT STARTED OIJRING TAKE OFF AND CLIHS
O
O . TM_ DISTANCE ALONG THE 'tRACK BEYOND THE CUT-BACK
C ZONE |5 DECREASED BY A FAcTor( OF DELTA AS A CRU_E
C CO_EGT_GN TO _CCOUNT FOR PERPGRHA!JGE CHANGES _ITN
C ALT_TUOE
¢

log DEE = 3ELTA('ENDALTINR_NPI-15DO.-APA)
D2 = _OFI4_I_PI + (DD-STP|*DEL "

¢ DIVIDE _Y _EL TO PREVENT DISCONTINUITIES
IFIoo .GT. STP+I{IOO./_EL) GO TO _50
H = EN3ALT{_H/KPI ÷ GENFNI(PROF(I'2'NPhPROFIItI*NP)_DE_JNT_K)
H = H . PROFI4,2*NP)
IF( CqTyP5 ) GO TO 51U
P_RI==qOFIIO*NRTtNP)
|FIOBTyp1} P_HI=P_R1/DELTAIH}
GO TO 32g

31(J PWRI = (GAPIPA_FR(IFIB_4*Np) + PROFItO,4_NP)_IPROF(_3_Np)-_III/
1 (PRO_(O=_tNP) • OELTAtH))

32_ P_R = =DSHuT(Pk'RI,PROF(4,4,NP_pRORI4,1,Np)_PRoF(5_I_NP),D2)
V = V,$ GENFNIIPNOFII_3,NP)IPROF(1,I,tJp)_E,JNT,K )
RETU_M

¢
0 ffE_ONO C/B AFFECTED AREA

}SO HjNc• ENOALT(NR_Np) - PROFIq_2,NP)
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C COHPUTE ALTITUDE MID DISTANCE SHIFTS
CALL PROFDA NP_D2,R_ H pWRIV, ITACIKI
H • H •HINO
RETURN

C
C AFTER c/B STARTING AFTER TAKE OFF AND CkllAB

400 HINC = (STP-STRTI*GAMMA
DE6 • DELTAIHINO-APA)

C DIVIDE BY DEL TO PREVENT DISCONTINUITIES
IFIDD lOT, STP÷IO_O,/DELI GO TO 500

DE • STRT + (ODpSTP}eDEL
H = HINS + GENFNltPROFIII21NPIIPROF|llAjNPI,D2RJNTRKI
IF( CSTYP5 I GO TO 410

: PWRI=PROF(IO_NRTpHPI
IF(CRTYPI) PWRI=PwRI/DELTAIH)

'_ GO TO 420
41U PWR% • (6AHMA•PRSFIS_4sNP} • PROFI_O_AINP)eIPROFIB_3_NP}*I|||/

1 (PROFIB,_,NPI * DELTA{HI)
420 CONTINUE

_i C V = V ÷ OENFNL(PRoFIIe3fNP)IPROFIlilINPIID2=JNTjK)
IFID2 lET, PROF(6,1*Np)-SOOo) 60 TO 450

_' PWR2 = PROFIG,41Np)
!ii OISTS• STRT*IOOO¢O
_ GO TO 440

i_ 450 PWR2 = PROFISpA_NP) '
_!! OIETE • PROFIA_¢_IP)
.i 440 pWR • PDEHUTIPWR1,P_R21STRTICISTEJD2)
:. RETURN

C
_' D BEYOND C/S THAT STARTED AFTER TAKE OFF A!JD CLIMB

:'; 500 D2'= STRT • (DO-STP)eDEL
CALL PROFDAINPtD2,RL_H_PWR_V_ITAC_KI
H = H * HINC
RETURN

C
_; C FORMATO

i:; ODD1 FORHAT (44HOINVALID C/B OVERRIDE FIODE FOR AIRCRAFT TTPEIIB)'
_! BOO2 FORMAT (2_HOC/B OCCURS BEFORE LIFT OFF_ 4H C/B_I3_ OH pRDFILEtI3)

C NORtAAL PROFI.LE CALCULATION

_:; 999 CALL PROFDAINP_OD,R_HtPWR_V_ITAC_K)=
I C

IF( (PROF(II%_NP],GE,O_I
:; 1 _OR_INC _EO, O I
'! 2 _OR=(VELIND) tEg, O_II RETURN
; O

: C COHpUTE THRUE_ NCREASE FO_ M'PROACH INTO A HEADWINDC ASSUagE CONSTANT AIRSPEEO AfPROAGHES
GAr.II1A=IPROFIK_E,N_)-PROF(K÷I_'R_NP.)I/

"; I(PROFIK*I_I_NP)-PROFIK_I_NPI)
I,HATSHIITAO)

!_ C CORRECTION ACCOUNTS FOR ALTITUDE AND NUMBER OF ENGINES
:_ O APPTHR(I$) 4 APPTHR(L4) CONTAIN WEIGHT Ar,lO # ENGINES RESPECTIVELY

pWR=pWR*APPTHR(%Z,I}wGAMHA*VW/IIV_VW)aDELTAIH)*APPTHRI14_I))
RETURN
ENO
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SUOROIITINE PROFDA(NPpD_RLJHJPWR,N, ITAOjlI
C GIVEN DISTANCE ALO_:G FLIGHT TRACK; pROPDA GuMPUTE$ TFE
0. AIRCRA;T HEIGHT_ THRUST SETTING AND VELOCITY,
D _P - PROFILE INDICATOR
C 3 - DISTANCE ALUNG FLIGHT TRACK FROM CLOSEST POl_T TO
C THE FAR END OF THE RUNWAY,
C RE - RUNWAY LENGTH

¢0_I_0_ /PROFIL/ PROF(IO,4oI50)_APPTHR(14w%2)_MATOH(%6)
DIMENRION GTo(IO)
EOUIVALENCE(GTDII)eFROFIA_IIU_I]

C PRG_IIaJ_K) _ _ATA AS FOLLOWS FOR ITH SEGMENT OF KTH PROFILE,
C PRo;(Ie_K) - GROUND TRACK DISTANCES (FROM BRK, REL/THRESHOLOI

• C PR_F(Ip2_K) - ELEVATIONS ABOVE RUNWAY
,,_ C PR_;(I,_ K) - VELOCITIES

" I C pRO:( _AiKI - POWER SETTINGS
IF(_P ,Eg* 100) SO TO 3%

' JoIKT =
DO 8 C=4110
IPIPRO_ILJlJNPJ,LEIOt) GO TO 10

O JOINT¢L
i0 DO 11L=IIJOINT
11 GTD(L)=PHOFILtIINP)

.... C JOI_T COKTAIN5 THE NUMBER OF SEGMENT DATA POINTE_
KK=b
IFIpR_FI_AINPIIGEtOI) GO TO 3[
L u MATCH(ITAC)
OTO(1) = _FPTHKII_LI
CALL DROSET(NPpITAC_JOINTI

¢ NP #I_L BE SET TO 100 IN PRoSET
31 DT •

I_(GT3(II' ,LT= O.) DT • DT-RL
¢ GT3(1) POSITIVE IHPLIES A TAKEOFF

_CEN:N_(PRCFI1,2,NPI,OTD;DT,JoINT,I)'
IFIH,Er,O,) H_O,

C cOHRUTE AIRCRAFT VELDOITY
IF[DT,GE_ST_(II) GO TO 1=
VmPRO=(i_31NPI*V
GO TO 15

12 IFIDT,LT_GTD(JOINT}I GO TO 14
V=V*P_OF(JOINTe3eNP|

I ca TO 15
14 V=V*P_OFII_3_NFI+(PROF(I+I_}_NpI'PROF(I_3*NP))e

1 (DT'_TD(1))/IGTD(I+ZI-GTD(,I)}
D cO,!RUTE THRUST SETTING (INCLUDE BPOoLDOWN_

_5 IFIDT_GEtOTD(I)) GO TO 25
D T. _ .._ tE,E LI .ENER ,_ _CYONO THE _TOPPING POI,,_

RL=GT_(_)-OT
PWRiPROFII_4_NpI
IFIGT3(t) ,LTe o,) PWR = PWR/DEI, TAIO,)
RETUR_

C ACCOUNT FOR SPINDOWN (SPOOLUP)
25 IFIoT3(A) ,LT_ 0,) GO TO 50 .

IrII_ ,EQ_ I) GO TO 40PwR • ROS.IUT(PROF(I-I_A_NP) PROF(I_4_HPhGTDIII*GTO(I+II_DT)
RETUR_

40 PWH = PROY(I_4_NPI
RETUR_

¢90 pwNA _AN{_INO= PO_HUTIPROFII+Z*A,NPhPR_F{I*4_NPI_OTD(I÷II_GTO(|}_OT)
C FO_ L_INDINC$ cORREcT THRUST FOR PRESS ALTITUDE

PwR = R_R/DELTA(H|
RETURV
END
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SUBROUTINE PROFRO(ICNT, IDU_IP)
COMMO4 /PROFIL/ PROF(10,4_iEB)_APPTRRI_4,12)IHATC_(_6I
OOMMO_ /_UI_WAY/APALT,APTE_P+XA(2,iEhXoI2,15),RL(15I
CoMMO4 /ECRACH/ ICMTI2OI+ChlT;A,T

C
C REA_5 _RCFILE DATA

, _ C IF PROFILE IS ON A TRACK THAT IS IN A TRACK'BROUP DR- C IS SUBJECT TO TAKE-OFF ALTITUDE RESTRICTIONS; IT MUST FOLLOW THE
' • _ C CO_E_TIBN THAT LANDINGS ARE NUMBERED OVER 100

C PROFILE 100 t5 RESERVED FOR GROUND RUNUP
, # C

D_MEN_ION IFMT(AI
DATA IFHT/_H(1XJAFtENIOI2_ _lH ,EHRIO,2I/_

$ IFHZ/EHFAO*2JIIFM1/BHFtO,5,/
+ DATA _T/6HIFEET)/JDNN/6HII%H,I/
; DO _8_ M=%eICNT

READ(5+3011K,II_(ICMT{II+IqI,[5}

i! 301 FORpATI213,12AE,A2)I_MT(3)=IFNI
;l: IFIK .;TI 85I IFMTI3I=IFM2

IFIII *NE* OI ¢IiFT
WRIT_I6_O2) K, CI+(ICNT(1)JI=%;13I

302 FORMATIRil PNOFILE_I4JlX_Aa+4X+_2A61A2)
DO _45 J¢_4
READ(5=]40I (PROF(IIJIKhI=_I_)

540 FORMATIiORBeOI
] WRITE(E=IFI'ITI (PROFIhJ*K)II=I*IO)

345 CDNTIAJE
IFIII.NE_O) ;0 TO 360

_I IF(PRO=tI_I_KI=EQ_O, ,AND, I,BT,_) GO TO 360
: PROF(I,I_KI=PROF[I_I_K)=6076+1%5
' 350 CONTI_JE
i!i _6U IR(_ ,;T_ 99) &O TO _80
,: ¢ PROFILES ARE INPUT AT MSL COhOITlONS

C CORRECT PROFILES FOR AIRPORT A_TITuDE AND TEHPERATuRE
,:: A=O, "

T=2BB,
C_EL ........... " "

•!' C
_':! C cOHPUTES TAKE-OFF ALTITUDE RESTRICTIONS IF ANy

36g DO 375 I=1_25370 CALL SETRE_IK_I_IDUMP}
_80 CONTI_JE

RETUR_
; END

i!
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SUBROJTI_;E PROSET(NPpITACIKK)
C SUBSTITUTES PROFILE "PARAMETERS INTO APPROACH PROFILES
C AS I_OICATEO BY NEGATXVE NU_ERS STORED IN PROP
O PARAMLTE_5 WILL 6E PLACED INTO pROFILE 100
C

OoHHO_ /PROFIL/ PNOFIiO,q_lSOI_APPTHRII4,12),HATCH(16)
C PRO=II,Q,K) = AP¢I*ID'IJ-I)+40=IK*III

ITYP=MATC_IITAC)
00 1_ I=I_KK
PROp(I*21100) = PROF(II2_NpI
PROFIIm311OU) = PROFIII3_NP)

lOU PROF(II4=_O[J) = PROF(Ie4JNp_
C TH_JST SUBSTITUTIONS ARE HADE IN ALL POSITIONS
C

¢
DO 21_ _=_eKK
IpIP_#Ih3=100) ,OE, 0,) GO TO 205

C RE?LACE VELOCITY ]t_DICATOR WITH VELOCITY FROH APPTHR
PROF(IJSI$Oil) = APPTHR(2f_TyP)

205 K = A_S(PROP(I,4pZO01) + 0,5
IFI_ ,EQt 0) GO TO 206

C RE=_ACE ANY THRUST INDICATORS WITH THRUSTS FROM APPTHR
O Td_JSTS _AY NOT BE GIVEN EXPLICITLy

PROF(I,4=_O0 } = APPTHRIKIXTyp )
GO TO 210

206 PROF{i_4JlOG) = 0,0
21U CONTI4JE

RETUR_
ENO

6,-.62



SUBROUTINE READIN(NRW)
CoHMOW 15CRACH/ |CMT(30)

C
: 1000 READ(5,5) ICODEmlDUMPIICNT,FAC_(ICMT(1)',I=_2)

5 FoRH_T(131|$,I3=FSIOfZ%AOIA2)
;; WRITE{5_5) IcODE_IDUMPJICNTJFA_(IcHT(IipI=%P%2)

)C '6 .FOHMAT(/IIX,I_,I_I3pFT,3JEX,I%AO,A21/)CODE 000 RETURN TO NOISE1
' :_ CODE 1Doe1 READ RUNWAYS AND TRACKs

coDE 10uu2 READ TRACKS ONLY (MUST FOLLOW RUNWAY DATA)
cODE 10o,3 READ MIX DATA
CODE lOOP4 HEAD TRACK PERCENTAOES (THEN fIIX DATA)
cODE _Ou_5 HEAD tlIX DATA - FIXED PRoPoRTIoN FORMAT
CODE 101 REAL_PROFILES
CODE 102 READ NOISE CURVES
CODE 100 READ TRACK ALTITUDE RERTHIcTIONS
cODE _04 READ HDIBE CURVE HEROE DATA {MUST FOLLOW MIX DATA)

cODE TOE READ THACK GROUP DAT A (MUST PREDEED MIX OATA)CODE 106 READ _IND DATA
cODE 107 READ NOI5E CURVE-APP THRUST MATCH'
CODE 108 READ AppHOACH PARAMETERS

IF(ICO_E=EQIO) RETURN
'_ IFIICO3EtEQI100) GO TO 0000
:i 2000 ]cODEIICODE_IOO
!i GO TO (%00_2UOjSOOj40_SOO,aOO_?NO_OOO)JICODE
., C
"_ C RE_3 PROFILE DATA

%00 CALL =ROFRD(ICNT_IDUMP)
DO TO 1000

C
,' D REA3 NOISE DATA

¢

1:_ 200 C_LL _OISRD($S866oICNT)
00 TO 1000

:: C READ TI_ ALTITUDE RESTRICTIONS
"; C
'J 300 CALL _LTRRD($B866 pICNTe IDUHP)
_} GO TO _000
::! O
'_i C REA3 NOISE CUMVE MEROE DATA
:!_1 S
_ 400 CALL HERGRDCICNTIIDUMP)
' GO TO iOOO
, r C

C REA3 TRACK GROUP DATA
_ C

_: 500 CALL C_PRO(I8866_ICNT)
SO TO Logo

• C

C REA_ WIND DATA
O
600 CALL WINDRD(ICNT)

GO TO _00O.
C
O REAO NOISE TYPE - APPTHR MATCH
C

;i

i
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700 CALL _ACHRD($8866)
GO T01000

C
C REA3 APPROACHPARAHETER5
C

800 CALL _RPTRD($8866,ICNT}
GO TO 100.0

C
5000 GO TO C[_00,_200/1300,1400,1506),IcNT
C
C RE40'RUNWAY DATA
C

11o0 CALL _WYRD{$@B66tNRWIFACJIoUMP)
_o TO 1000

C
O REA3 TRACKDATA
O

1200 CALL T_AKRD($BB6611DUH_)
O0 TO 1000

C
C REA_ MIX DATA
C
_3flOCALL _IXR_(IB866sFA¢,IDUMP)

CO TO $000
C
C READ T_ACK USE PERCENTAOE$
C
_400 CALL PCNTRD[S_866*FAC*IDUNp}

CO To 1000
C
C REA) MIX DATA - NEW FORMAT
C

15_0 CALL V_WMIXISB666_FAC,IDUMp)
Go TO 1000

8866 NRW=O
WRITEt6_9001)

900t FoNVAT( /J2UH ERRORIN INPUT DATA )
RETUR_
E_D
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SUBROUTINE RITCON
DIMENSION {CNTRB{16)
LiNE = 55
ENDFICE 4

_i REWINO 4
":! 110 READ(4,END|%50) PX_PY_EPNLSI(CoNTRBil),|=II16)

J! IF(L|_E iLTi 50} &O TO 105
:_ LiNE _ 0

_i WRITE{6_IO08) (I_|=I=18)
. h tOO8_FORFAT(tHIj55X,1DHCOMBONENTS II 6X IHX,[2X_IHYI6X_

I 7HEP_LSUM_|4_5_6)
r _05 CONTI_JE

WRITE(6*IO0?) PX_PY'EPNESpICONTRB(I)'IP_01_)
10U7 FoRpAT{2(iXIEI2,6)_FT,2*16F6,_)

GO TO 11_
i50 REWIN3 4

RETuR_
END

,,_j

:l

ii

6-65



SUBRB.JTINE RWYRBI'pNR_!*FAC,IDUMP)
COtIVO_ /RUN_AY/APALTJAPTEHp,XA(2,¢5),XD(2,ZS),HL(15}

C_h_O_ /TRACK/ ITR(BB)+ZTSEG{_I,I'IASK(2%),PARAH(5+%BIB8}w
TTOIBS+I4)+_MIN[_B)

SONy04 /PRDRIL/ PROF(_O,4+lBO)+APPTHR(14_lEIJHATCH(_6]
CONvO_ IBCRACH/ HUFI3tl)fVI(3),V2(3IIU_IT[3)+XRZ(3I_ALTmTEHP_MRW

• DATA XLOF_G/C}77777777777/
C RE_05 RUhWAY DATA

C ALT+TE_P CONTAIN ORIGINAL AiRpORT ALTITUDE 4 TEMPERATURE
, :.. ALT = APALT

TE_p=A_TEHP
READ(S+5) APALT+APTEMP

5 FORPATCEF_O+O)
WRITE(5+6) APALT=APTEMP

6 FnRvAT(//,BGxp_THAIRPORT ALTITuOE=,F7,0_3H FT ABOVE MSLwtOX_

I_H_IE'JT TE_P=IF4,u+SHDEG C'+//)C CO_,VERT STORED TEIIP TO ABSOLLPTE SCALE
APTE:'4==AFTEYp + 273,

O
C CORRECT TAKEOFF PROFILES FOR NE_ AIRPORT ALTITqDE
O

. 00 B j=_+99
CALL ?:ROF(APALTPALTIAPTEHPITEHP+II
DO @ J=_25
CALL _ETKES(I_J_IDUMP)
IFIID'J_P ,EG, -Z) RETURN %

B CONTI_dE
¢

RRAD(B*ID) t!RtVI(BIJF{I}+I=$,_3I
%0 FORP'AT(iX,I_+12A6+ABI

IF(KR4 ,SO, O} RETURN •
NRW=_RW
WRITE(6_%0) NRW_{ BUF{II*I=$_13)
DO ]g I=ApNRW

• . , ¢ +

WRITEf5,2_) IR_;Y_(BUF(jI,J=I+_)
2_ FOR_AT(7H RUp;!'IAY_I3,6FL%,2+SX,_AS_ASI

DO 25 K=_2
XA[K_IRWY)=_UFIK)
XO[K_IRWY)=GuF(K+3I
Vt(K)=BUF(K}
V2(K):_UFIR+})

25 coNTI_JE
CALL VSUB(V_,V2_VI )
RL( IR_'Y)=VIIAC(VII

30 CONT I _JE
C ALITDt.IATICALLY PROCEDES TO READ TRACK DATA
C

ENTRY TRAKRDI"+IDUHP)
C

READ[5_3) HRW_[I_IIF(II I=%',%3]
IF(FRJ ,EQ+ 0) RETURN
NTR=I_
WRITE(_+%O) _JTR_( EUR(1)_j¢I,_31
DO El+l{} I=%_NTR

READ(5_40) NTI_Y_NT+NB+(BUFIJ)',J=_=_4]
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40 FoR_T(312JI4FS,O)
Wn|?E(6141) NTRWYpNTINS,(BUFCJhJtlt14I

i 41 FGRFATIilH TRI,DK DATA_IG_212P1AF7,2|
IN5 S TOIF ,LEt ) GO 45

READ(5,4_I guy i(DtlFtJ),j=lB,2G)
4_ FoRPAtIA&_I4F5to)i,

i: WntIEISaAA) DUM _(BUF(J)IJ=_5_28)
i' 44 FoRRA_(12XIAG*14F?=2I
_' 45 IFI_@,_QII) GO TO 40
2. KsE'N_ql

i ." BuF(K)=O=
- '_' BU_(K-tI = XLONG

G FOrcE LAST _EGHENT To BE A LONG STRAIGHT ONE
_ ; IF(BU¢I_I,E;,Dj) GO TD 5O0

48 ITnI_IrI=NTRWY
I?5EGI_TI=NS

: . K=N$*YS-2
XLiBU_ItIaS075_115 ÷ RLINTRWY}
IFIKS,EQ=I) XL=XLONG
OMl_(qtleX L

i:i' BuF{1)=Ol
':' DO 5r_ J=tJ2

UNIT(JI=X_(J_NTRWY)-XA(J}NTRWYi

• _ r XnI(JI=XAIJ*NTRWY|
;,. ; 50 GOHTIvJE
h CALL VJNT(U_IT_UNIT)

CALL _L I{;E(_T _1, XL_UNITe XRI)
IFI_S,EG=ll GO TO 200

" / L=I
{ " DO lq_ J_2,K_2

L=L÷I

_; IFIBU_IJ*II,NE,O,) GO TO 60XL=_j,(j)_bU76_115 "
IFIXL.LT*DNIN(HT)) O_ININT)=XL
CALL XLI:wE(NT=L_XL_UNIT_XRI)

, GO TO 100!} 6_ Am_FlJ÷lllGO76=_15
THETA=SUF(J)

_; • XL=DGTRO(TH_TA)iABSIAI
_,{, IF(XL,_I,3;'IINIIcT))D;_JNIN'f)=XL
iil i IT_EG(_T|=OR(N_SKIL)_ITSEG(NT})

=ALL _ELG(NT_L_xL_UNIT_XRI_A}

'. : IF(DIII_INT) ,GT, Rtl) DNININTI=RH

,!ii " C DISALLO_ TURNS OVEn 270 DEGREESIF{THETA ,DT, 270,) GO TO 500
:.; I;(L ,EG, 2) GO TO 10U
:Z St = _GNRIBUFIJ+_))
,_ GTHET_=THETA*BUF(J-2I
_i |F{SI,_UF'IJ.II,GT,O, ,AND, GTHKTA,_T,_?O_) GO TO 500

IF(TH_TA,GT_%_O_ ,AND, (BUF(J-I).NE,O. ,on. BUF(J+3),NE,O,))
1 GO TO 500

C DISAELO_ TURNS CT 180 DEGREES NoT BOUNDED BY STRAIGHT SEGMENTS
,, IFIL.LT.4) GO TO 100

!i IF(SI*_UF'IJ'I)_GT,O, ,AND, _I_UF(J'_),GT.O,) GO TO 500
i ¢ DI_AL_Ok } CONSECUTIVE TURHS IN THE SAME DIRECTION

lOO CONTIAJE
, TTD(Nt_II=PARAHIG,I_NT)

NGBKS-[

DO It1§ KNKzE,N_

+;
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|F(A_v3(ZTS£G(NT)_HASK(KNK)ItNE_O,) GO TO 102
I TTD(NT_KNK)mTTClNT_KNK'II*pARAH(3*KNK_N?)GO TO 105
i 102 TTD(t_T,K_K)=TT_(NT#KNK-I)+ABS(PARA,_(JeKNKsNT)*

1 PA_&H(4_KNKeNT))
_05 CONTI4JE

J 200 CONT|_JE
' !

IF{_OtJ_P *E_* O) RETURNi

:: O0 33_ _iIe88
, , I_(zT_{IJ *E_, O) GO TO 300

_RXTE(6130_) Ie{(PARA_I(K_JII)_j:I_)_=_JS)a
I ((Paq&H(KtJ*Z)JJ=9,15)_K=zmS)_(TTO(|_aha=1_14)_
2 DH|N(t),TTSEG¢I]

301 F_R_A?(6H_TRACK,|JI/p
I 5(_X*gHP_RAHt_X_SE14,6/)_/IS(SX,5_P4qAH_3x_TE_4,6/)t/ISX_
2 _6H CJHuLATIvE LENGTH,SX*TE14,6*I*_4x*TE_4*6//_SXI
3 6H O_N=,E_2_6_sX_6HITSEG=,O_2)

30U CONTI4JE
RETUR_

500 W_ITEf6=SBS)
_8 FOR_?¢_X_24HILLEG_ TR_¢K OEFI_ITzON )

RETURM
ENO
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EUBRO:ITINE $ETRES(NP_NR+I_UHP)
COH_ON /HE$_LT/ NAR(RR)+ENDR(25_fiE)+STR 25,85 ,IC_T(25)pGCENC25)_

1 ICbNCO(ZO)pENOALT(25,OBI,ORGSTR(2B),ORGEN_|25)
COI4MO_ /_LJNWAY/ APALT,APTEHP,XA(2,15)+XD[2,15)_RL(15)
CONHO_ /P_OFIL/ PROF(_O,4_150),_PPTHR(14,_Z)IMATCH(ZO)
OATA Itl_l

C cUT3ACK RESTRICTIONS MAY ONLY APPLY TO PROFILES NUHBERED Z'85
ZFINP +GT, _5) RETURN

C C_EcK TO INSURE THAT PROFILF EXISTS
IR{PR_F(II1JNP),GE+PROF(2,11NP)) RETURN
STRT • OR_STR(NR)
END = ORGEND{NR)
_F(EN3 ,LEt Go) RETURN
NRT = IoBT(NR)
|F(t;RT ,EQB 5) GO TO S

•" 6CBN(4R) = PROF(9_NRT,NP)
5 ¢ONTINJE

C ;C_(_R} cONTAINS THE GRADIENT MA[_iTAINED DURING CUT-BACK
C
C CHECK TO BE SURE PROFILE IS |N STANDARD FORH

DO 7 _=4_i0
|F(PRO_¢III_NP) ,GT, U,) GO TO 7
JNT= i _4..
GO TO 8

7 ;ONTI4JE
O IF(JNT ,EO! 7) GO TO 9

IoU_P=.i
W_ITEtO=_OOI) KP_(pRO_(I,_,Np)_I=t_IO)

iO01 FORYAT{RH PROFILE_I_+]X+I_HGRND o|BTS=_lOFlO+2)
RETURN

9 |F{sTRT _LE, lO0.) O0 TO _0
|FIST_T ,LT, 70,},} 5TRT • 700,
STALT = STRT " "
STRINR_NP} = OENFN_(PROF(_,I+Np},PROF(1,2,NP|ISTRT_JNT_II|
GO TU 20

iO STR(N_NP| = STRT•6076,1_5
STALT = OEI.rFNI(PHOF_I+2+NP)_PROF(E_+Np)_STR(NR'NP|+JNT=_I}
|F{STALT ,GE, 7Or],| GO TO 20

_' STALT = 700,
STRINRINP) = GENFN_{PRSF{1,_NP)+PROF(_,B,NP)*STALT_JNT|||)

_ 20 IF(EN_ ,LE, 100,| GO TO 50
!;, ENDALT{N_,NP) = END

ENDR(_=NP) = STN(NRINP) + _END-STALT)/GCBNCNR)
O0 TO 60

EO ENDR_R|NP) = END°BO76,1_B
Eh_.L.,.R_., = 5TALT + {ENB_INR,PJP)-STR(_IR,_P_)_OC_NIN R)

60 CONTI4_E
|F(IC_T Nq ,LT. 4) GO TO 100
PNR = (GCBN NR)=PRCF A*4tNp} + PROF{IO_4tNP)O(pRoF(8*3_P}'I_))/

pHO:(_,3=NP)
OELT • pWR/PROF{IO+3_NP)

C Z i5 TRE ALTITUDE AT WHICH FN/= EXCEEDS CLIMB PO_ER
: Z • 3,1440_IE+6 • (I,'OELT_O,192145)

C CONVERT Z TO A HT, ABOVE RUNW_Y,_EVEE
Z=Z-A_ALT
|F(ENOALTINR+NP) ,LE, Z) GO TO lO0
Ip(STALT ,'GT, Z} GO TO llO

.i ENDALT|NR,NP) = Z
ENDR(_R*NP) = STR(NR_NP) + (Z'sTALT|/OcBN(NR)

!i iOO IF{E_OR(NR Np) ,GE 5TR(NR,NP)) _0 TO 200
IIU EPJDR_,NP • $TR NR_HP

ENDALT{NR,NP) = 5TALT
200 tFtIOLIMP ,E_h B) RETURN

WR[TEtO=EO_) NE,NP,STRINR,NP)=RN_R(NR_NP),STALT+EI'ID_LTI_RINP)
201 F_RHAT¢12H RESTRICTION_I_BH P_OPILE,I3,3x,RHSTARTS _,E14,613X,

i i 6HENO$ _,E_4mO,OX=IBHBTRT HEIGHT=,E14,b_OX,Z2H EHD HE|GHT=_

i RETUR_
_' ENO
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FUNCTION SONI(I}
SGNI=i',
IFIIoLT°U) SGN]=-10
RETURN
END

FUNCTION SGNR(RI
• : SGNR={,
• ! IFIR,CT,O,) SGNR='I,

i RETUR4
END

J

r

SUBROUTINE SIFTITAEN*IRRAY,NF,NSF,TN_SN,TO6)
D T;_ TOTAL NOISE
C BN_ NOISE FROH SIGNIFICANT FLIGHTS ONLY
D NF_ TOTAL _ OF FLIGHTS
C N$_= # 0 F SIGNIFICANT FLIGNT5
C TA_ CONTAINS NOISE DATA
C INRAY R_TUHKE FLIGHT NUtIBERS OF SIGNIFICANT FLIGHTS

DIME_RIO_¢ TABNII)IIRRAY(_)

C oOH?UTE MEAN OF DB LEVELS
FI_mNE ....
SUPI_T_N I ¢ )
00 1 Jz21NF
SuM_GJH*TABNIJ)
OSAV_SJM/FN

C @_DUTE STANDARD DEVIATION QF DB LEVELS
SUM=I3_AV-TA_NII)}*IDBAV-TASN(1))
DO _U Ja2,NF

10 SuM=SI_I36AV-TABNIJ}Io(DBAV'TAON(J))
SIGp=_3RTISUH/FN}

C _G_=UTE E!yERG'I AVE OF TABN
EAV=T_-t_,*_LOGID(FN)

i CDHPUTE LEVE_ OF SIGNIFICANCE (EPIPIRICAL)
Ci5 xClK=EAV.2toSIG,lo_GE_745/TO6

NsF=C'
! SUM=O,

i DO 2_ I_,NF
I I_(T_(1),LT,XLItl) GO TO 20
i NRF=NG_÷Z
I IRRAYI_GF)=I

20 CONTI_JE
ON=AO,_ALDOlO(SUH}
I_(TN-SN,LE_TOL) RETURN
S_G_=P,_$1GH

! WRITE(_,IOO}i
j _00 F_HMAT(%H+_QOX_}HSFT)

GO TO _5
END
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SUBROUTINE SDRT2(ITIZ,IK)
DIMENSION |T(I)j_I1)
IF(IK.LT,3_ RETUMN
JKn|K-1
DO 10 ll1_K
KKmI*_
DO 10 JmKMoIK
I_(IT(131GEJITIJ)) GO TO 10
Ix=IT(1)
IT(1)=IT(J)
IT(a)BIX
IX=Z(|)
Z(1)=_(J|
Z(J)=XX

1U cONTINJE
RETUR_
ENQ

:Lr SUSRO;JTINE $TRAIT(eIRUJPID_XIIE)
:: DIMENSION p(5)pRO(})IS(3)I'R(3|

C OO_=UTES DISTANCE FROM A pOiNT (RO) TO & ALONG A STRAIGHT TRACK SEG_
C IEtO IF M,_XSEG IS KNOWN

:-: C P(T),P(Z) /_RE GOORP,INATES OF THE SEGMENT START
C P(3) IS THE SEGMENT LENGTH
C P(AhP(5) IS A UNIT VECTOR ALONG THE SEGMENT

_ GA6L VSUS(SJPwRD)
X=_'VO:}T{5JP(¢) )

;! I_(IE,_E_U} GO TO 20
ÁO IF(X,CE,Q, ,OR, X,GE,P(})) RETURN %

}
:-;; 2U IF(X,LT,O,) X=O,
_:1 GALL VGcLIR,X;P(4)|
:_I_ CALL vADOIRIS_R}
i_:: O=VFA{HR)

RETURN
END

!;

i:
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5UBRO3TI_E TP_OFCA2_AlJT2eTI,NPI

COH_O_ /P_OFIL/ P_OF[1U,AIISn),APRTHR(14,12)pHATCH(16)COMMO_ /_C_ACH/ PELT_THETA,R_I.RD2,DI_I_T,ENIGAHHAIOHIDS
C
C TP_GF _O_RECTS TAKE-OFF PROFILES FOR EFFECTS
C OF _RESS ALTITUDE AND _tlBIE_JT TEHPERATURE
C TI = O_IGINAL TEHP
O T2 = NE_ ^:'IBIENT TEHPERATURE
C A% = ORIGINAL PRESSURE ALTITUDE
C A2 = NE_ AIRPORT PRESS ALT
C • PR_;ILES MUST OE IN ST_NOARn FORH TO 'CORRECT
C AN_tTHI_IG EXCEPT TAKE_OFF ROLL DISTANCE
O

" IF(_P ,GT_ 99) RETURN
IF(PR_;(_sZJNP) ,LTo 0,) RETURN

' _ O DELTA _U_oTIOf_ ALREADY ACCOUNTS FOR _REEENT AIRPORT ALTITUDE
_ DELT=3_LTA(U,}/DELTA(AI-A2)

O
C CO_ECT TAKE-OFF RnLL DISTANCE

R_I=P_OF(2_I_r;P)'PROF{lJ_IRp)
RD2=R_*T_ETA/[DE_T_DELT}

00 1"1 I=2m_b

IFIpR_;(I_NP) ,EO, U,) GO TO 11
10 PROF(I_P)=PROFIIIIINP)÷DIF

O
O BETJR_ IF PROFILE ISNtT IN sTANDARD FORM

_1 IF(JI, T t_;E_ 7) RETURN
C
C @_REC? ACCELERATION SEGMENT BY EAHE FACTOR

RDI= _OF(6_Ie_P)-PROF(5_,NP)
RD2= R31_TF_ETA/(DELT_DELT)
OIF= _D2_R01
PROF(6JlpIP)= FROFI6,ZeNP)+DIF
PROF(TtII_P) = FROF[TslJNP)+DIF

¢
C cORRECT CLIHB GRADIENTS BY FORHULAI
C
C GAI'I_A' = GAMMA ÷ (THRUST/WT)e(DE6TA'I)
C

E_=PRO;I_I3JNP}
WT=PRflF{BI41NP)
EN=ENI_T

C
C IGVORE CORRECTION TO LIFTOFF-GEARUP SEGMENT(UNRELIABLE GRADIENT)

IF(I ,E_ 6) GO TO 25
DH=P_R(I_R_fJPI-PROF(IoI_2_NP)
IFIC H ,E;, I},) cO TO 2_
DS=PR_;(I_I_NP|-PROFII-_I_NPI

C
GAHKA_3H/OS+E_pHOF( I-i, 4,NP) _(DELT-I, )_DELTA(Ai-A2)

¢
IF(_U_A ,GT, 0,) GO TO 19

10(1_ FoRY_T(20H f_EOATIVE GRADIE_IT PKOFILE_I3,/,IUFIO,I_/_IOF_O_II/)
Gn TO 25

19 _IF=_H/G_IMA - DS
, 0_ 2 '_ J=h7

PROF(J_I_.P)-P_OFIJ_NP)+OIF
20 CONTI_JE
25 CONTI_JE

C
C CORRECT TAKE={)FF AND CLIHB (;RADIENT5

00 30 I=2_3
C

PROF(9_I_NF)=PROF(9_I_NP)+EN_PROF(10,I,NP).IDELT-I,)_DELTA(A_.A2)
C

30 CONTIMJE
RETUHN
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SUBROflTtP_E VADDIC+A_B)
COMHO_ /COtJST/ P|*NC
DTME_StO_ A(_)_fiLZ)eC¢I)
DO 2n ll1_NC

_0 C(t)R_(II+_(t)
RETuRM
END

FuNCTiON VDOT(AI ra)

; DtME_IO+,. A(1),8(1)
' VDOT#o,
• DO _ |#I+NC

,_0 VDOT=V_OT÷A(I)'B(1)
RETuR_J
E;_D

FtJNCT_ ON VH_,G_A_
; CoNHO'.: /GOhST/ PhNC

Dt ME_J._ZON A(1)
VPI_,G eSQI_Tt VDOT| AJ A))

'; RETuR_J+

:: END

i 1

;_ SUBROUTINE VSCL/C_,FjA)
i' Co_t.'o_ /CO_'IST/ PI_,N¢

OIP1E_ION C( _-),,A(2 )

DO I+7 ImlpN¢
,.: £0 C{ I)#_*A(1)

!!

i}- SUanOuTINE VgUElC_A jB); J
_ CQMp:O_;/C_NST/ PZoNC

+! [}0 1(I _#3.II_C
+:' C(!_(l)'GC 1)

_'i RETURN
'+' END

"+ SUBROUT lt,'E VTI_N|C_ A)
;; CO_P'O_ /CON_TI PI*NC
_ D I_'IENSI Ot'l G(I),A(1)

,': 10 Ctl)_(ll
RETuR_
ENO

r
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SNB_O_TIN_ VUNT(CJA)
COMYO,: /¢0_5T/ PIuNC
DIMENSION C(_)oA(1)

IF(VII,_Q=D,) GO TO 20
DO IU l=$oNC
CI.I)=_II)/V_

¢0 CDNTIVJE
RETuR4

20 DO 31_ I=¢INC
30 C(I_=A(i)

RETuR_
END

' i
i

:. $UBHOUTINE WIN_RD(IGNT)
cDMvD_ /WIND/ VELIZS)oDIR(25)
CDM_OV /ScRAcH/ IGIZ$)ITV(2$)ITDIR(25),UG_JIK

C R_A_ WIND 5FEED AND DIRECTION FoR EACH TRACK GROUP
$PE_O ARR_ Y IS ZEROED IN NOISE_

READ(B_ID) (IG(K)JTV[K)ITDIRIK)IK=%IICNT)
lg FoR_AT(5(I3J2F6,5))

DO 2_ <=_ICNT.
NG=IGIK)
VEL(NcI=TV(K}
DIMII_)RTDI_IK)

15 WRIT£(6,_L) NG_VEL(NG)JDIRING)

16 FOR_AT(24R TH GROUP_WIND VELJDiRI j2X_IAI2F8,%) .
C WI_;_ DIRECTION IS INPUT IN nEGREE$ {0"360) FROM POE Y'AXIS
C WIll3 15 _QF_OI'I_* THAT DIRECTION

DIRI_)#_GTRD(CIR{NG)-gO,)
20 coNTIAJE

RETUR4 i
ENO _.I

SUBROUTINE XLI_E(KXX_NSX_XLX_UNIT_XRI) i
¢OHMO4 /TR_DK/ ITRIBB)*ITSEGIB_),MASK(2L)_PARAM(5_I5_88)|

1 TTDIBB_4)_OMIN(S8)
DIHE:_SION UNIT(5)_XRZI})_V|])

• CALL VTRN(V_UNITE
y¢})=_,
CA66 VJ_TIV_V)

pAHA'M(Z_NSX_XX)=XRI(2)
pAMA_II3_NSX_KXX)=XLX
PAHAIi(4_NSX_KXX)=VI%)
PAHAiI($_NSX_KXX)=V{2|
CALL VSCL(V_XLX_V]

• CALL IADD(XR_XR_V)
RETUR_
ENU

SUBRO_ITINE ZEROIA=N) " .
DIMENqIQN A(NI
DO I l#i_N

t A(I) = Oe
RETURN
END
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