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FOREWORD

This VolumeI (User's Guide) is intended for use by personswishingto perform

: -" o simple but accuratenoise prediction at seleoled pointsaroundan airport with a

programmablecalculator. Thesepersonsneed not haveacoustical tratnlng, kquelntance

l,,i with basic airport operationsand with the TexasInstrumentModel 59 Calculator are

required.

Volume II constitutesa report on the study that resulted In th_smethod. It

gives backgroundtnf'ormatlon_somedelails on calculator internal computational
proceduresand data storage formats, as well as sourcesof"aircraft noiseand performance

data.
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1.O INTRODUCTION

_,i In the past, the assessmentof alrport noise hasbeen primarily in the domainof'

_ the experienced analyst. This methodhasbeen designedto providean accurate day-nlght
' i

.... average noise level (Ldn) analysis tool for useby individuals wlth wide-ranging backgrounds
and levels of technical experience.

i_ The computerprogram usedto implementthe methodhasbeen written for

_ the TexasInstrumentsT1-59 ProgrammableCalculator, with optional input and output

_: retardation the PC 100-A Printer. Thispowerful pocket-sized calculator,

an airport area map, groundtracks, o distance measuringdevice, and aircraft mix
information, form the toolsneeded to performan airport analysis.

i.

i; _ The intent of the method is to provide the meansof computingthe kdn at a paint
i due to aircraft noise. Although it is possibleto developa complete contour of equal

_ _iI noise about an airport usingthe method, the number of'iterative calcu,otlons involved

_ becomesvery tlme-consumlng.

i:, l-I
;'i Data tar a wide range of air carrier and generalaviation a_rcraFttypesare

_i_ [; prov,ded for use w,th th,s method. Th,s enable5 the user to cc.duct analyses et airports

oFaIJ sizes; however, complexsituationswith large numbersof flights often found at

[: international airports are moreefficiently handled by'large dig'ital computers. . ..
Airport dotal types of alrcraft, and soundexposurelevel (SEL)noise data usedin

[._ this methodologyare compatible with recentwork donefor the U.S. Environmental

Protection Agency in the field of airport noise. 1,2

be

"' L'II
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2.0 AIRPORTANALYSIS

' The accuracy oFpredicted Ldnvaluesisentirely dependentupon the quality oFthe

"- input data obtained. To determinethe Ldnat a points the required information includes

_ a scaled a'rport area mapw,th runwaysand rr,a]or groundtracks drawn and a description

IT of the aircraft fotlowlng thesegroundtracks.
_!

ThisseeHondescribesthe acquls_tlonof informationrequired to performan Ldn
I noise exposureanalysis at a point in the vicinity of an airport.t i

2.1 Airport Area Maps'I
I I

: Scaledairport area mapswith runwayconfigurations drawn on themare often

_ available fromthe a_rportoperatoror local planning agencies. In the event that they
are not available_ mapscontainingthe alrport area can be obtained from the U.S.

L: _! Geological Survey(USGS).3 The runwayconfigurationsprinted on USGSmapsare

i often out of date and needto be modified. Up-to-date runwaydescriptionscan be

_ [i_ obtained, often locally, fromthe airport, from publishedapproachproceduresby the
. 4,5National Ocean Survey,or from __ppesen.

2.2 GroundTracks and Distances

II A ground track is definedas the projectionof the flight path of an aircraft upon

the ground. Although aircraft donot preciselyoo_e_T_anyparticular ground trackl It is
reasonable to define o set of average groundtracks whlch adequately describe an airport

pattern.

The primary sourcesForthis informationare FAA towerpersonnel, the airport

: }_ oporator_ and airlines servicingthe airport. It is important that the developedground

tracks be verified visually or _nconjunction with one cr moreof the above sources.

Once the acquisitionof groundtrack information is complete, scaled drawings

are then madeon the airport area mopor transparentoverlay. All groundtracks in the

vicinity of the area(s) you wishto analyze mustbe shownand numbered.

f 2
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2.3 ApproachPattern Procedures

Patterntraffic structurevarieswidely Fromairport to airport. Local geograpby_
• • ealr traffic, andfhght m_trumentconditionsaffect the procedure by which e landing is

conductedat ana_rport. All oval labia informationabout the glide slopeusedby aircrafti ,

to approach therunwaysand holdingpattern posltlansand altitudes shouldbe noted on the
i

_., groundtrack drawings. Section3.2 discussesthe utfllzafion of"th_sinformation for noise

calculations.
p-*

: b

: 2.4 Aircraft Mix Data and TrackUtilization

i • T_

• _ Aircraft typesand numbersof"operationsusingeach ground track in the analysis

i_ mustbe identified. This is aacampllsbedthroughtwo basictechniquesdesignatedas(1) the drrect assignmentmethod,and (2) the percentutilization method. The direct

assignmentmethodinvolves determiningonly the distinct aircraft typesand operations

: us3ngthe track. This _sthe preferredand mostaccurate method; however/ it may be
!

_.V lmpractlaalt especlallyat general av[aHonairports. The percentageutillzatlon method
lJ involvesdevelopingo percent usefor each track. Everyaircraft type usingthe airport is

_ f,| then applied to eachtrack, multiplying their operationslevels by the track percentage.

The calculationof"Ldnis basedupondeveloping for each aircraft type the average

J! I__ numberof operationsduringthe day (0700 - 2200 hrs)and night (2200- 0700 hrs). The|5
, average numberof operationsfor aircraft noiseimpactassessmentusuallyrepresentarlthmoHc

_ average valuesoveron entire year. Toassessthe impactof seasonalvariation, theseaverage

values may be calculated for the particular time spanof ini:erest.

1_ For air carrierdepartures, it is importantto determinethe distanceto be traveled

by an aircraft sincethe differences in aircraft weight requirementsproducesignificant

vaHaHansIn takeoff performance. This trip length needonly be approximate, and is
i

i: _ expressedin nautlcalmiles.
Table 1 presentsa3rcraft typesto be usedwith this methodandassociateseach

" t _ type with a data referencenumber. Aircraft date cardsto be usedas input to the calculator

3
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Table I

Aircraft Desorlpllons

_- Aircraft Aircraft Representative
.._ Number Type Aircraft

_" ! 4 EnglneHBPRTurbofan 747
i

2 4 EngineLBPRTurbofan 707t DC-8

,._ 3 4 EngineLBPRTurbofan 707 (QN)
(Quiet Nacelle) DC-B, (QN)

p=, ml = ,,, ,

** 4 3 EngineLBPRTurbofan 727

f= 5 3 EngineLBPRTurbofan 727 (QN)
JJl (Quiet Nacelle)

=,,

r,m 6 4 Englne HBPRTurbofan 747 (QN)
_i (Quiet Nacelle)

I'= 7 2 Eng;neBusinessJet Jetstar I, IJ
i! (Composite) LearJet 23-36

i

If: _ ..2Engine.LBP_Turbofan ,37,OC-,
9 2 Engine LBPRTurbofan 737 (QN)

(Quiet Nacelle) DC-9 (QN)
10 3 EngineHPBRTurbofan DC-10r L'/011

fw
_:'1 1| 4 Eng;nePropeller DC-4, DC-6 . .'.

[: ,2 , _glneTorb_ro_E,ec_a
13 2 EngineTurboprop Twin Otter

_r_ KingAir
_ ....

14 2 EnginePropeller DC-3
I _ ,,,

, 15 2 I_ngi'ne'Propeller Cessna310
(Sine)l)

I f 16 2 _:ngineTurbofan CessnaCitation
(Small)

|7 I EnginePropeller Cessna182
PiperCherokee

kaw

i, 4
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_ program ore identified by th|s samedata reference number. The aircraft types are

i numberedIn order of approxlmote noisiness.Theaircraft numberingordermust

be strictly adheredto _nthe codingof the aircraft mix data.
I..J

At mediumto large sized airportsdominatedby a_r carrier operatlonslthe best

r'n source of"data onaircraft types, numberof operationsand destinationsere airline guides

_'_ and schedules.* SourcesFarthe informationat smaller airports are local airlines, the

alrport operator, and _f the airport hasa tower, the tower personnel. While it is often

difficult to obtain accurate information on track usage#the mostreliable sourcesare

I,D tower personnelor the airport operator.

F_ 2.5 Data Aequ.fsit!onSummary

1. Obtain sealed local airportarea mapcovering all areasat which the kdn

_ _ noiseassessmentis to be made. Besure the runwaysare correctly'drawn

_ and displaced landing thresholdsnoted.

2. Develop accurate groundtracksdefinitions. Draw all groundtracks in f

! !,it ._t_nTt_f the area for analysison the airport area mapor overlay, o
_ It is always best to include trackswhere doubt existsas to the noise

!,_ contrlbutlon madeby lhe aircraft"using them.

3. Determine approach patternproceduresand altitude informationand note

_ th_sdata on the groundtrack drawings. (This requirementwill becomeclear

when studying the subsequentsecgonsof this guide.)
I-!

iM 4. Develop alreraft types, numberof operatlonsdey and night, anddeparture

distance (stage length) (for air carrier aircraft only) in nautical miles for

_.. each groundtrack to be analyzed.

I

i *

w

Official Airl|ne Guide.

I ,

I '
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3.0 USING THE PROGRAM

A famtliarlty with basic keyboardoperaHonsand the reading/writlng of magnetic

cards on the TZ-59 calculator is required to successfullyuse the program. Twoprogram

: , cardsand up to 17 aircraft data cards_one for each of the aircraft types listeclin Table 11

are requiredfor running the program. Eachaircraft data card containssoundexposure

level (SEL)noiseand groundattenuation data_departure profiles_ approach informaHon,

and programconstants. Appendix B lists the contentsof thesedata cards. Appendix A
h i

_,_ lists the contentsof' the two programcards. Thesetwo appendicesare provided for the

user _ncasemagnetlc cardsbecome inoperaHve or lost. Magnetic cards can be recreated

I-, from theseappandlces. However, Volume]! of this reportseries Isrequired to understand

_, the details.
L,

3.1 Measurements

:: 1_ Thereare two distances(except for the speoial casesdescribed in Section 3.3)whlch

t_ must be measuredfor each groundIrack in the v_clnity of the location at which the Ldn is to
J:s be computed, Theseare designatedas: distancealong the track (DAT) in feett' and distanceto

t_ the track (DTT)in feet. DTT is measuredfromthe point of closestapproachof the track to the
t:i

location at which the noise is to be calculated. DAT for departuresis measuredfrom the start

i: of takeoff roll to the point of closestapproaah. Figure 1 illustrates these distances for depart-
ures. DAT Farlandlng XsmeasuredFromthe landing thresholdto the point of closestapproach.

I _ The value of DAT is positive Formeasurementsoutward along the track end negaHve for

L_ measurementsbackward along the runway. Figure 2 illustrates thesedistances for landings.

I * Visual determination on the groundtrack map of the polnt of closest approach willb_
provide sufficient accuracy. This point can also be defined as the shortestperpendicular line

JP

I that can be drawn from the track to tha IocaHonat which the calculation _sto be performed.

|t is suggestedthat the DAT measurementfor curved tracks be donewith a device knownas a

: mapmeasureato save time and increaseaccuracy.

_ Caremustbe taken in caseswherea track has both departuresand approaches. It is
r

_- best in thesecasesto use two track numbersto differentiate approachand departure tracks.

t*

I' 6
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: Start of

' J Takeoff
Roll

; ;

,!
_"_ I!........®

_--DTT --_

I_ Figure I. Definition of GroundTrack DislancesDAT and DTTfor
Departure

_-................. J t I
| IiiL_ , I- par J_

_: DTT I

_' m Displaced
Landing

t Threshold

Figure 2. DefiNtlon of GroundTrack DistancesDATand DTT for

Approach
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_- 3.2 Departure Pr0ftle_
h

Departure profiles for air carrier alrcraff, Types1 through6, 8, 9, and 10 in

Table 1, were developed usingrecentAir TransportAssociation(ATA) noiseabatement.J
takeoffprocedures.6 For theseaircraft, up to three different profiles are provided

_! correspondingto dLfferentdeshnahoncategor es. The different destinationcategories

are representedfor input to the calculator programby a stagelength code. Table 2 lists
i

: _; the different stage lengthcodes, theoperationtypeend programinterpretaflon. For all
otheraircraft, generalized singlesegmentdepartureprofiles are used.2

I

i Table 2

SiegengthCed0
f_

)_ l': Stage Length Operation ProgramInterpretation
Code Type

_. 3 Departure Destination> 2500 nm

i; Il 2 DepartureDost,natloa=0to2500nm
: 1 Departure Destination0 to 1000 nm

• _ 0 Approq ch Gl_de S I ope/Runwey
¢

- 1 Approach LevelFlight (DAT = Altitude)

. )! -2 Approach PatternEntry (DAT= Altitude)
t_

3.3 Approach Profiles

f_/ Approachprofiles for all aircraft are baseduponthree separatesegmentoptions,

_= kl aliowlngthe userto tailor the calaulations to specific airport sttuationsand procedures.

Theseoptionsare glide slope/runways level fl_ghh and pattern entry.
The glide slope/runway optionis used fromthe point the aircraft intercepts its

glide slope through complete landingprocess, option straight-ln
the This should be used for aJl

appr_ch paths and when level flight is nat specifically indicated. It is assumedthat air carrier

WYLE LAS]ORATO[SlES



aircraft usee 3° gllde slopeandall othersusea 4.5 ° glide slope. Instructionsfor

I ; modifying the glide slope are given in Section 4,5,

Level Flightand patternentry optionsbath require the userto sub_tltutethe

aircraft altitude in feet abovegroundlevel far the distancealong the track (DAT) as

• I J lnput to the program, The level flight option is usedto assesssuch operationsas go-:i
:_ aroundsand holdingpattern traffic where level flying aircraft maycausenoise intrusions.

i : _ The patternentry option is usedprimarily at large akports where hlgh Flyingaircraft are

thoughtto be a noke sourceasthey enter the traffic pattern.

'_ I_i Table 2 lists the stage lengthcodesfor theseapproachoptions,
i,

i l_ 3,4 CodlngZnstruetlons
i

i_ _ Figure3 Illustratesthe codingform to be usedfor each calculation location. It
li providesspacefor codingthe userdefined track number_distancest aircraft number_

!_ stage lengthcode and operations,

L'_ Theorder In which the developeddata is placed uponthe coding form can reduce

_:_ t_ the numberof'calculations requiredto computethe correct Ldn. The three basicguidelines
j_ are as fallows=

1, Always list first thosetrackswith alrcreft whosenumbersfrom Table 1

_: are 7 or less,,r

; 2. List the,departure tracks first, unlessthe distance to an approachtrack

[_ is lessthan one-third the distance to the departure track.
3, List the lowestaircraft numberson a track first unlessan aircraft wlth a

L hlgher numberhasmorethan twice the numberof"night operations,

Thesegeneral guidelines will not producethe mostconvenientordering in every

=,, case. Experiencewith the methodat a specific airport will enobksthe user to improve

,. the guideHnesand further simplify the calculations, Section4.1 discussessimplificatlons

,,., during the calculation process,

I

I "
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Data Cod!rigForm

Airport Location Date

Distance Stage Operations
'" Track Aircraft Length

Number DTT DAT Number Code Day Nigl_t

i

tm
I

i ; wl

t

t_

i.

F',
b; ,--

¢,#
r _

t_ .,.

i

i ,

r !
, ' Figure 3. Data CodingForm

I0
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3.5 ,Program User Jnstructlons

! i Table 3 provldes a step-by-step procedure for executing the aircraft noise

,._ program on the TI-59 calculator. The operation of the program is divided into the

i, i following categories:

e Steps I through 3 describe program initialization procedures.

• Steps 4 through 7 describe [nputu calculations and reln*t'allzat'on procedures.

i _ a Steps 8 through 10 describe logical decision options.

' The "enter" column lists items to be input either to the keyboard or magnetic card
Vel

J _ reader. In the "press" columnr the calculator keys to be pressedat each stage of the
r j?|

procedure are listed. The "display" column lists the value that will appear in the

_, _ calculator display as a result of the enter and press functions. The "printer" column

_i describes the interactive input prompts and tltle information in quotes, and _nput/output
!)

wlues printed on the PC-100A printer. Although the use of the PC-100A is optional,i

the value of a complete calculation record and of ease of interactive Input strongly

! i_ suggests its use,

J

!' t_,

i;l

t_,r

7!

_ r

i

11
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Table 3

Arrporf'Noise ProgramUserInstructions

Step Procedure Enter Press Display Printer

1 Partitionthe Calculator 4 2nd Op 17 639.39

2 ReadProgramCards CLR 0

a) ReadS_de1 Card I
CLR 0

b) ReadSide2 Card 2
CLR 0

¢) ReadSide 3 Card 3
CLR 0

3 ReadAircraft Data Cord

ReadS_de4 Card 4
,i

4 ProgramStart

KeyA A 'D to Track_

5 Input Distanceto the
Track (DTT, feet) DTT R/S 0 DTT

'D AL Track'

Input DistanceAPongthe
Track (DAT, feet) DAT Pv"S 0 DAT

ISL Code'



Table 3 (Continued)

Stop Procedure Enter Press Display Printer

6 InputStage LengthCode
(SLC) SLC R/S 0 SLC

'DN Ops_

Input Day Operations
(DOPS) DOPS R/S 0 DOPS

Input Night Operations
(HOPS) HOPS Pv/S NaPS

Value ILdn'
Aircraft _'

All Tracksand A_reraft
Complete- End- Otherwise
Continue to Step 7

7 ReadNext Aircraft Data Card CLR 0
Card - ReadSide 4 4

8 For New Track - Key A A 0 'D to Track'
Continue at Step5

9 SameTracks New Aircraft C 0 'SL Code*
Key C-Continue at Step 6

10 Hew Calculation Location CLR 0

Clear PreviousLdnValue STO 30 0
Continueat Step 3



4.0 ANALYSIS OF CALCULATIONS

In the assessmentof airport noisel there is nosubstltule for having experiencewith

-- the method andtools usedto perform the analysis. The following secHonsare intended

to provide the userwith thisexperience to develop facility with the methodusingthe

-- T]-59 calculator. It is recommendedthat the userexecute and fully understandthe

i: example in Section4.2 beforeutilizing the methodin an aotual case.

J

i,,_ 4.1 UnnecessaryCa IculaHons
i:

_ Duringthe calculation process,the structureof the input data combinedwith the

_' Ldn outputallows the usert in certain situations, to eliminate calculations that will not

significantly contributeto the cumulative Ldnvalue. This situation o=eurswheno noisier

_'_ aircraft (lowernumber)on a track contributeslessthan .05 decibels to the cumulative Ldn
_ value. If the nextaircraft typesto be usedin the oalculation have higher aircraft

numbersand the sameor lessoperationsby day andnight, they may be neglected. It is

not advisable to neglect an enHre track, even if usedby very quiet aircraft, in the
calculation process. At least the first two aircraft on the track shouldbe analyzed to

assesswhat contrlbution_ if any, they haveto the cumulativeLdn.

i_i 4.2 Example- Fictitious Airport Analysis

The fictitiousairport constructedfor the exampleanalysis containssituations found

L: at large and smallairports. It has been designedto fully illustrate the majorprogram
functionsand optionsto be usedin reallstlc situations.

Figure 4 showsthe scaledairport area mapwith groundtracks drawn. The Ldn is

to be calculated ot location Pand each groundtrack to be usedin the analysisis numbered,

with the point of closestapproachto location P indicated with dashedlines. Tracks 1and 2

_ are usedFordeparturesand tracks 3 and 4 far approaches. A displacedthresholdfor

- approachesto RunwayNumber27 is drownand indicated on the runway. Also¢ pattern

, altitude informationFor level flight on track number4 is shown.
I

, q

I

' 14
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• : _ Level F_ght
.... ToTurn

Altitude = 1500'

2

El _

j, ,

r i

.17

L'r! 8 27 3

l,!

_ D_spfaced
Landing

Threshold

t

4 N ,';

I
...t W..,-- D.-E

I
[

S '

"_ Scale: 1 inch = 4000 fe_t .
,._ I '

Flgure 4. FictitTousAirport Layoutand Ground Track Map
;'1



Distance along tile track (DAT)and distanceto the track (DTT)were measuredin

inches wilh a mapmeasureand ruler. Thesedistances,except for track 4 where DAT is

an altitude, were then multiplied by the scale Factorto obtain the correct units in feet,

as indicated in Figure5, the data worksheet. Figure5 alsoshowsthe aircraft data to be

entered onthe coding form (Figure3), associatingaircraft typeswith number, destination

; dlstancet and calculation option with stage length code (SLC)and operationsday and night.

The aircraft on each track are listedaccordingto the er ter a in Section3.4.

.-_ Information from the data worksheetis transferredto the data coding f'orm_shown

' i"_ in Figure 6, for input to the program. The DTTand DATdata needonly be entered into
b,._ the programonce per track calculation and shouldbe listed wlth the first aircraft entry for

a track. Tracksore listed according to the criteria of Seation 3.4.I;

Programexecution begins by entering the codesdata Into the programby the

_f sequencedescribedinTable 3, Airport Noise ProgramUserInstructions. Figure 7, Example
Printer Output Listing, illustrates the completecalculation process. Interactive data

i_ prompts, input data, output cumulative Ldn, and aircraft tyre numberare shown.

Fromthe hst'ng of Figure 7_ it can be seenthat several of the indicated

l_ calculations fromthe coding form were not performed. Figure 7 should be carefully studied

and the application of simplification proceduresto the aircraft indicated in Table 4

understood.

Table 4

Aircraft Eliminated from ExampleCalcuIations
i ,

Track Aircraft
.-_. Number Number

1 10

3 8&10

4 17

-- WYL| LASORATOIt IES



-- DISTANCES

Track Distance Distance
Number Calculation DTT Calculatlon DAT ....

1 1.5" x 4000= 6000' 9.3" x 4000 = 37200*

2 .35" x 4000= 1400f 8.5" x 4000 = 34000'

__ 3 1.5"x 4000=6000' 4.0"x 4000= 16000'

4 .50" x 4000 = 2000' Altitude = 1500'

AIRCRAFTDATA

:;_.; Departures

_ Track Aircraft Destination Operations

_ Number Type Number Distance (NM) SLC Day Night
I 747 I 3000 3 2 I

_ DC-B 2 2600 3 5 2

747 1 1500 2 1 0

DC-IO 10 1500 2 I 0

,- 2 727 4 1200 2 16 6
it
_ B.Jet 7 -- 1 30 10

,_ 737 8 300 1 15 6
OC-10 10 300 1 . 7 1

, r Appr_ches

Track Aircraft Calculation Operations
: i Number Type Number Option SLC Day Night

;: 3 747 1 GS/Runway 0 3 1

i _ 707 2 " 0 5 2

i 727 4 " 0 16 6

737 B " 0 15 6

DC-I0 10 " 0 7 I
"!

--' 4 King Air 13 Level Flight -I 30 10

.... 2 Eng PropI5 " -1 50 12

-- ..... I Eng Prop17 " -1 80 20

! Figure 5. Data Worksheetfor Fictitious Airport

17
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--7

, Data Coding Form

Airport Fictitious Locallon., P Dale
i

" D;sfance Stage Operations
. ' Track Aircraft L_ngth

Number DTT DAT Number Code Day Night

./ 2 1400 34000 4 2 16 6

7 1 30 10iii i

.,-_ B ] 15 6

I0 I 7 I-q
I.i 1 6000 37200 1 3 2 I

2 3 5 2

_ 1 2 1 0

10 2 I 03 6000 16000 1 0 3 l

2. 0 5 2

_ 4 0 16 6

IT 8 0 15 6
I0 0 7 I

*,4
! 4 2000 1500 13 -I 30 10
_r ....

15 -I 50 12

r _ 17 -1 80 20

f'7

J

i
,...'

-- "Figure 6. F;cfftious Airport Ceded Input Data

1B
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:) Column1 Column2
Track2 Track1

, i

T F,'HI_K]3TD TRACK IITit """
6000.00

1400.
LI [IFILTRFIC,K ]3AL TRACK

34000. .,..7_Ou.O0
SL CDDE

SI'CnDE 2. 3.O0
.... D/H DF'S. D/l,lMps.

:, 16. 2, 00
t._ 1.00

lo; 6.

76. 0,.,,..F..,..67_.LDI,I 76. 47 LIIN
_,_ 4,O0 I.O0

_; 8L cnTjE SLon]DE,_, I.O0 . 3,O0
D/N lipS. I)/N DPS.

30.O0 5.O0

,, _,,J " I0,00
2.00

76.$8 LDH 76.49 LDI,I,
7.O0 '_ 2.O0

,_ SLCrlDE SLCrIDEI.O0 2.O0
D/I.IDPS, D/l,lDPS,

ii ,-, 15.O0 I.O0
{id 6.oo o.oo
e

_i.,l_I 76.45 LDI'I 76. 49 LDI,I
_:_ _,00 1.00

_t SL on]DE
- 1.00

D/H rips.
_ 7.O0

I.O0

; _: 7'6.46 LDH
: , I0.O0

'; Figure7. Ex=mplePrinterO.utputListing
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; •, )

t Column 3 Column4
-- Track 3 Track 4

B TO TRACK ]D TO TRACK
! L rl "_' -; 6000, CIO r.OOg, 1"117

,,_l Ii AL TRACK I_RL TRACK
i 16000.O0 |500.O0

8LCODE £LCODE
O.O0 -I.O0

D,"I_OP£:. D/H OF'£.

,_ 3. DO 30. O0
; _ i.DO I0.O0

o

_" _ i 76.51 LDN 76.54 LIItJ
_. I.O0 13,O0

SL COIrE SL CODE
_' O, DO -I.O0

.D/I,IOPS. I),,'l,Irips.

5.00 50.00_ 2.DO 12.O0
J

i

•_ .76,53 LDN 76.54 LBH
,,_ 2, 00 15.O0

sc
_ O.00
'ij ,:Dzl.iUPS.
!, q le..oo
_"_ 6.00

i_, I7
_:_ 76.54 LDN
_ 4.DO

! !7
i

, -- Figure7 (Continued

i !L '
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4.3 Errors, Reeo.v.eryand Glide Slope Modification
' i

: Errorson inputdata are completely recoverable up to but nat including the R/S

pressentry, Step6 in Table 3, for night operations. To recover, pressA if reviseddistance

; _ entry ;srequired, or C to correct stagelength codesor operationsentryerrors. Recovery

i -! from distanceentry errorsw_ll destroythe _DAL Track* programpromptrbut this does

not affect the data inputprocess.

! _ Computationalerrors require the user to inputand store in registernumber30,

! the last correct cumulative Ldnvalue and continue on from that point. Thereading or

: _ ' writing of magnetic cardsfor this methodmustal_'ays be cloneunder theportltloning

indicated ;n Step 1of Table 3.
i

t...; If, for any reason, damageto a magnetic programor aircraft datacard occurs,

Appendix A containsa programlisting and Appendix Bcontainsaircraft datacard listings

*-" fromwhich new cardsconbe made.

To modify the approach gllde slope of on aircraft, the usershouldreadinto the

calculator the desiredaircraft data card and execute the Followingkey strokesFromthe

keyboard:

4 2nd INT RCL
INV X 30

: 2nclLog RCL =

STO 30 2nd iNT

_-' 30 = x._t

1/x x>t =
X 'Enter Glide Slope STO

RCL in Degrees' 26

"'_ 26 2nd TAN JWrite Block4 to New

= X /VlagnoticCardI

J

- )

: 21
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PROGRAM DOCUMENTATION

:-_ ABBREVIATIONS

DOPS Day Operations

, ! NOPS Night Operations

DAT Distance Along the Track_q
._i DTT Distance To the Track

SEL SoundExposureLevel

,_ SLC Stage LengthCode

SLR Slant Range

_; AI AcousticImpedance L
--, EA Elevation Angle i

.J ES EngineShielding I

._ GA GroundAttenuation
GS Glide Slope

-q LM LlneorMultiplier

VR Velocity Ratio

i. _ A GroundAttenuation of SELCalculation Coefficient
_' B Ground Attenuationof SELCalculation Caefflalent

;-', C Control

H High

"_ k Law
;I

M Slope

_ _'? P Profile

_ R Register

'" X Distance
d

Y Altitude

,_7 Z_ Delta

B_ Y-axis Intercept

i t t Register
,..J

x x Register
-i

i z_XN Calculated Differential Distance

ii
-.J

'_ A..2• i
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Airport NoiseProgramfor

i TI-59 Calculator

, ,000 91 Rz"_ Start/End 050 95 =
'001 ,_,LBL _d 051 z_,LOw

U,.,. 65 X,---002 11 R _ Label "=':'
,9 , J

!003 71 .,E,R Prompt:DTT 0.._.9 01 1
....004 69 DF' 054 00 O
.-_005 91 R/S Input 055 95 =
,:OCl6 99 PRT 056 42 STO
'JO07 52 EE DTT + I00--> R32 05? 34 34
....008 02 2 058 43 RCL Set LdnPrint
:.009 94 +/- 059 .,°=u35
-.0104-2STO 060 69DP

Oli 32 32 061 04 04-
,"-012 25 CLR 062. 01 I ProfileAnalysis
_-013 03 3 063 32 X_'T

014 42 STB _ 064 43 RCL SLC- > x
r'_l15 O0 O0 065 31 31
LDI6 71 SBR Prompt:DAT '066 22 INV

017 69 np _. 067 77 GE x < t: Approach
,-018 91 R/S Input 068 I0 E'
_19 99 PRT ; O&9 67 EEl x = t- Departure

020 4.2 STD DAT > R33 070 14 B SL1
.021 33' 33 071 32 XtT
[.__22 76 LBL New Aircraft 072 03 3

023 13 C SameTrackLabel 073 67 E8 X = t: Departure

_tz4 at i _ 0?4 18 c' sL3, 02u 42-- STn i 075 05 S . SL2 Analysis
"'026 00 00 076 44 £UI'I
_P_27 71 SBR Prompt: SLC 077 07 O?
' 028 6.9 Mp . 078 76 LBL SLModificotion
_02,,9 91 R/S Input 079 18 C'
030 99 PRT 080 73 ROe AR -. >x

_331 42 ,STD SLC I > R31 081 08 0::':
,--.132" 31 31 &.,_.o-',71 SE:R UnpackZ_Xand'_',Y

• i.%C_ . .033 03 3 ' O...._ PRT
,yr134 08 8 ! 084 52 EE LeftAdjust
_-035 42 S1"0 I 085 05 5

038 O0 O0 , 088 32 SIT f_X, _Y,--> t
._.137 71 SBR Prompt:DOPS, NOPS 087 0? 7
...2J,_ 69 rip 088 44 SUH 'R8+7=Pr°ffleRt/
099 91 R/S Input 089 g,q 0:_'

_-940 99 F'RT 090 32--XtT
•_';, ,_,_, DOP$ > t AX, &Y +X, Y:)41 ,_. ,.,,T 091 74 SH_

1.1,., 0,.,"-042 25 CLR 092 " ':' ':'
•043 91 R/S Input 093 08 :':
)44 99 PRI" NOPS" >x' 094 '2_:- Itl',/ R8"8= ''R#

'-045 65 x 095 44 SLIIi
046 Ol 1 10 log(OOPS+ IONOPS) 096 08 08

' _147 O0 0 > R34 097 97 ll!:;ZModificationsComplete?
'-d48 ':'_ + 098 09 09
049 "_':' ""o_ ,-,,T 099 18 C' C "-_ C'
ll A'3
....;



'100 76 LSL DepartureProfile 150 4;_ _;I'U LTrapR'_R6
101 14 B Analysis 1,51 06 06

_ 102 ..°5CLR 152 95 -
.103 02. 2 153 42 ST0 z_XN.->R8
104 n4 4 H P R //'--> R9 154 08 08

-_i05 42"ST0 155 69 np
__)106 09 09 156 29 29

107 43 RCL #'P Segments--> R8 15?' 73 RCe H TrapR--> x
_-'I08I0 I0 158 09 09
1109 42 STn 159 75

"-ii0 08 08 160 43 RCL HTrapR- LTrapR
--.Iii 43 RCL DAT-->x 161 06 06 , '

! 112 ,:,_"'_33 162 95 = ,_X, Ay (Packed)
"_113 52 EE Leftdustify 163 _.._°c'It'l"/
._114 05 5 164 49 PRIJ z_XN + aX--->R8

;115 42 STn DAT---> R6 165 08 08_'II_ 06 06 ' 166 "32 X:T AX, Ay-.->t
117 32 XtT DAT'-"> t 167 07 ?
ii18 25 CLR 168 42 STn

_119 76 LBL SearchLoop 169 07 07
120 30 TAH 170 02 2

_121 73 RO* 'P Segment'-->x I?I 42 STrI
_122 09 09 172 06 06 '

123 22 IHV 173 .",o ....o= 4,T AX, Ay-->x
!124 ?7 GE x < t: Trapped 17'4 71 SBR
125 58 FIX 175 99 PRT UnpackZIY
126 69 rip 176 49 PRB

,-_127 3.g 39 177 08 08 /,Y (AXN ÷AX)'--> R8
I128,..j 97 BSZ I78 69 np
129 08 08 179 _"" 39

r_130 30 TAN Continue'Search 180 73 RC'_ hTrapR"-->x
i,_I 76 LBL CheckforLestSegment 181 09 L'19
132 58 FIX 182 71 .,EIR

<-,133 43 RCL 183 99 PRT UnpackY
1134 I0 I0 184 85 +

'-"135 32. X,_T # of Segments'-->t I_.,,.4::: RC:L y + Ay (AXN 4-z_X)
136 43 RCL TrapR #--> x 186 08 08
137 08 08 187 95 = =Altitud_
I_ ,c._.IHV J,.,v4c STrl Altitude'-->R14

j-i,',139 77 GE x <t-Not Last lOlJ 14 14.
i-_14059 IHT 19L'I05 5
'-_141 69 Mp 191 42 STn
142 39 39 192 07 07

" q" ""RC_i14_ 76 LBL Compute-Altitude, Thrust, 1.,:, _.:,
'_144 59 IHT Velocity, Ratio 194 09 09

g-.* _ i145 43 RCL 195 71 .,BF, UnpackVR
:-_146 06 06 DAT--->x 196 99 F'RT
j147 75 "-"- 1_, 42 STrl VR "-> 15
148 73 RC.e DAT- LTrapR 198 15 15
14.909 09 199 03 3

, A-4



i 200 42 .:,TO .',=_'....,U1'4 l'I bAT ÷ 100-->Rl4
201 O? O? 251 ,.°=,.,CLR
202 42 _;TU 252 67 EO x = t: Standard3° or4.5 °
203 06 06 ;,=.:,02 02
204 73 RC:_ ,_54" o,:,oo C-->2BB
205 09 09 "'== 02 o
206 ?I c,BR UnpackThrust -.,=-

207 99 PRT 257 '42e,..Trlk P R//"-->R9
208 42 STD Thrust'-> R16 o=,:,.-.-',.,09 '09
209 16 16 _='...,9 01 1
210 4.3RCL VR ->x' 260 94 +/-
211 15 15 :>61 67 EO x = t: LevelFlight
212 61 GTD C-->CorrectiEns 262 60 BEG

_6,-, 02 _" PatternEntryRIt'-->R9
214 76 LBL GenerEl 264 44 SUM
215 99 PRT Unpacking 265 09 09
216 22 IHV Subroutine '266 76 LBL
217 52 EE 267 60 IIEG
218 5,5 + 26`9 03 3
219 53 ( --2b.'_ 42 STrl
220 4.3 RCL Digit Position'-->x 270 07' OZ# .,%

LL_I O? 07 271 73 RC_ P R---> x
222 22 IHY 272 09 09
223 28 LDG 273 71 SBR Un_ck Thrust
224 ,5-I) 274 99 PRT
r,r,5 54 ) 275 42 STD Thrust--->R16
22& "<'Z_ ItIV 276 16 16
227 59 INT 277 69 DP
2,._ 65 x 278 36 36
2,=9 53 ( 279 0`5 5
230 43 RCL # of Digits-'-> x 280 42 STi1
Zol 06 06 281 07 07
232 22 IHY '>',o RC=,.8._ 73 .,, P R'-->x
Z3C' 2"9 LOG ,-,c,.:., 1-19 09
234 54 ) ":,,", ,--,_c,4 71 ..,BR UnpackVelocity Ratio

_,:,_, `59 II'IT UnpackedValue--->x 2_.:_, 61 GTD C--->Corrections
._237 92 RTN 2.97 12 B

Roe 76 LBL ApproachProFile 288 43 RCL StandardAnalysis
'-239 10 E' AnQly=i= 289 0.% ,-.,o :$3
,-_4U .12 XtT SLC-'->t 290 77 GE x > t: GS Calculation

[241 03 3 291 03 03 -
'-"242 42 _,Trl .9. O0 O0
._,243 06 06 ,.9o;'" _...':=CLR RunwayCalculation
i244 43 RCL BAT--> x 294 42 _"

"}245 :'_ . .,TD 0-->RI4o., 33 2_,5 14 14
2't6 ,.,=°_.EE 0 .....•.9_., 44, RCL ChangeP R's

ic47 02 ,.':' 297 .,...;= '.-',5"
,.,TO

249 42 STrl ........._9'-J',-'b,_,
. AI 5
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," j

, "".;400 i..> 12 450 ..,':-'_,-×iT 2BL'->t
: 401 ..,..e">XtT 451 03 o"_

i:t ,'3 _-,i_402 07 7 4,-_. 4-":' ,:,TEl
_--403 22 IN"." 4.53 06 06

! 404 77 GE x <t: GA=0 454 02 2
I-Q t ,*i z'_,05 4o E,..,C C-->EXC 455 2.> IHV

_406 Eft 1 456 44 Sl_lt,1
407 42 STrl ]nitiallze L_ 457 07 07

i "-408 10 10 458 43 RC:L GA R.-->x
_L40. 04 4 459 II 11
410 77 GE x > t: Full GA 460 71 ..E,Re , , UnpackA

"-_,11 68 IJnp C-'-> NOP 461 99 F'RT Coefficient

._412 94 +/- 462 52 EE AdjustUnits413 85 + Compute 463 01 1 ."
_14 o-._- NiT LMforGA 464 94 +/-
'415 95 = 465 42 STn A--">R6
f'416 55 + 466 '06 06
_4.17 03 3 46?. 43 RCL SIR'-->×
',_'18 95 = 468 13 13
"419 42 STn LM-._ R10 469 55 +
420 10 lO 470 05 5 ($LR4-10>.2=Q

zl 76 LBL Compute GA 471 75 - ..
_,.,. 68 HOP : 472 02 2
423 05 5 473 02 2

_4_'4 42 STI3 474s 95 =
_'25 07 O? 475 33 Xz

426 02 2 476 94 +/-
,'_,27 42 STO 477 55 +
',-_.2806 06 478 "_,:,. NiT (Q. 22)__-2B_= Q_

429 43 RCL SLC.-_t 4"2'9 95 =

r'_30 ,31 31 480 '.:";' IHV Q,
j,_l _::2 XtT 481 "':'c.,.,LHX e

432 O0 0 48Z 65 x
_-.1133 77 GE x > t: Approach 4,.,._"o,:, 43 RCL
_4._4 04 04 C-'-> 439 484 06 06

z_3.=, 39 39 • 485 85 +
;qt36 05 5 SetDeparture 486 05 5

'437 44 SUH Constants 487 95 =
_438 07 07 488 65 x
_39 43 RCL GAR--->x 489 43 RCL

[,_40 II Ii 490 10 10 Q'
'441 71 .,BR UnpackB 491 95 = (e . A+5)' LM=G_

4'I2 99 PRT Coefficient 4'92 94 +/-
!'1t43 _",.,,_EE 493 44 SUM -GA+R15-->R15
".4-44 Ol I AdjustUnits 494 15 15
445 94 +/- 495 76 LBL ComputeSEL

I'146 "':' ".>_ X" 496 "':....4,., E.4i.
_.J47 65 x 497 Ol I
448 02 2 c,:,4.., O0 0

,,J49 95 = 499 22 Ill9
-.: A-7



L I

i'

' iSO0 49 F'R[I Thrust+,10 550 76 LE:L Elliptical '
501 16 16 551 45 yx Evaluation
_0_ U2 _ 55:." 43 RCL SLR--->x

.,J_, 13 13
504 4-";"_;Trl A Coefficient 554 "':'c,., LrlG

_505 0£ 09 R #---> R9 =r.¢ :,=
i.]506 76 LE:L TwoLoop 556 02 2.
507 3E,PGM Label ,.,,-,7 95 =

_508 05 5 :=':' '-"':'
, rl=_
,.j.:,09 42 £Trl 55'.3 55 +

510 07 07 560 43 RCL B-_> x
r-,511 42 ST(] 561 29 -">'9
:{512 06 06 562 3'3 Xz
L'_513 73 RCK- A/B Coefficients 563 95 = . (Log(SLR))2+B2= O
,,-,514 09 09 -' > x 564 94 +/-

:i''{51571 SBR 565 85 +
" "_516 99 PRT UnpackB' "566 01 I
_,'.517 52 EE 567 95 =

I 518 02- 2 568 65 x
_ _519 94 +/- 569 43 RCL A'-->x i
i: 520 32 XtT B'---> t 570 28 2.8 i
: "_521 OS 5 521 33 Xz ,SEL2=A2(1.Q) ,,L_52244 SLIM _-c,7, 95 =

523 07 07 57.3 .",4""TX
t_524 42- £TI] 574 85 + i
,5,.u 06 06 575 43 RCL Operations

526 73 RC* /V/B Coefficients 576 34 34.' Factor--> x i
_'-527 09 09 ..--->x 577 75 - i
LJ528 71 .,BR UnpackM 578 43 RCL 49.4-->x :
529 99 PRT 57.g 05 05

_,530 52 EE 580 95 =
_531 04 4 581 44 SUN Ldnfor Flight

532 94 +/- 582 15 1,5 "
¢' '3

_533 6.5 x 5,.,.., 93 LogSumfor
' _:':" I Total Ldn,a_4 43 RCL Thrust. > x 584 O1
_535 16 16 585 49 F'RTI
.536 85 + 586 15 15
'1537 ._.':''X:T 587 49 F'RD

" " M " 5'-'o5o0 95 : Thrust+B' .oo 30 30
m-'_,.,,_9 72 $T_ A-->R2B ¢,-,- -,•.-,,:,V4o RCL

!_540 09 09 B.--> _9 590 30 30
_J541 69 OP 591 22 IHV

542 29 29 592 "'",-,:, LOG
;..,4..,_.:7IFF TestFlag ..,'=:'_':-,_,.,85 +

_544 O0 O0 594 43 RCL
545 45 yx C .-->yX _.=,_=..,.,1.'5, 15

i 1546':'" 22_,e STF SetFlag 596 IHY
_..,547O0 O0 597 28LMG

._t_, 61 GTrl 5_8 95 =
-549 _" :,oc,oF'GM C --> PGM 599 LOG
'_ A-8



, Ib

.-600 65 x
601 Ol I f
6UI¢ O0 0
__603 95 =
604 22IIIV

"605 _".,'_EE ' '
_,06 ,t2 ,STr'l Tolal Ldn----R30 i
_07 30 3n i

L_,0898ABV !
609 69 DP PrintLdn "

"'610 06 06
-61! ..,_"_.XIT Ldn---t

612 =R_,. FIX
_-613 02 02
1-614 43 RCL

615 27 2? PrintAircraft#
-616 71 SBR
,,..617 99 PRT

_' 618 99 F'RT

_619 9_ FI3Y ClearPrintR'
,".ezo'69

i 621 O0 OO C----O00
,-622 32 XIT Ldn--"x
. ;623 81 RST Subroutine
""624 76 LBL Alpha> x

[ _.(,25 69 DP
_, , (626 "_;'RC'_ IncrementR#
; _627 O0 O0 "'

_628 G9 DF'
11629 Ol Ol
_630 69 DP

631 20 20
_632 73 ROe

633 O0 O0
634 69 DP

U_ PrintMessaget"_635 " 02
_¢, 25 ChR ..

537 69 FIF' Endof Program
r%,.,,.,05 05
J639 92 RTH
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AIRCRbJ:TDATA

i , I AIRCRAFTTYPE 1 AIRCRAFTTYPE2

, Register Register
i i.J Data Number Data Number
f .
:: ,"nl 36. O0 36. 00

.,...,.,0U15 .... o "_ = ....01'-J _6c,001.o:. 01
l_,l,OCiouOU. 02 1617000000. go'"
!600132700. 03 1600132700. 03

_..; 37o,.1..,15.o, 04 _. _.= _., _,
"_'._,4 05 4% 4 05

5, 06 5. 06
, 5, 07 5, 07

_; 17. 08 17. 08
6, 09 6. 09
?. I0 7. I0

i.J 90070.,.0.,0. 11 c= -=-,900?7,.,.U. c,. 11
1300 C_:_IO0 , 1 2 20_] 01945C]1_ " i 2

280007700. 13 ":'9 - ","o. {JUEIg_.LICI, l 3

• 490114402. 14 66011 boU.,"=-9 14
740020600. 15 1070025900. 15t .- i_l - ._'_ 8100_.I_ULi. 16 _,:., o,:,,:, "1_._00¢..,.,0U, 16
930025800. 17 1440Uo4,_CI0."" " 17

2315, 18 2151, 18

q 600005,":10.1,, 19
Io4101CbCo. 20 1181010145, 20
.-, .-, 540005148. 19

2031,:-iI_,9, 21 1741211120, 21
O¢: I "495Q 22

35....[ 1...... ,:,_ ._., ,-. 22•.,.8001_.116,IT 476..,.., 14_,. 2. ,,..., "•:.c.... = .w:,
I_ ,"t Pg ,%4_,Io..141ic. 23

" 5424016999. "-'4 5144C 16999. .'>4
,_ 540010455. 25 440010184. 25
' 9".._.. tz,0 LI.._4. "6 912800524. 26
'_ ii..,II_.':'_ 27 ....- - .,cO.:,U4U, -"7•'3 I_ ,% ,.-_.

_4.,91 ,:.,:44. 28 72021 _"c401. 28
1_ 14400485. 29 _- - -. ....

I 4.,_uu4bu. ._9
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.li, ••

AIRCRAFTDATA

AIRCRAFTTYPE9 AIRCRAFTTYPE10

Register Register
/_ Data Number Data • N",mber

_= 36. go 36. go
_627ULII5.,_. 01 _6_+Og1v,.._-. 01
I617000000. 02 1617000000. 02

I'* 16001o_700. 03 16001_700. Uo""
_7.,.-,I_I.,_c.. 04 _7o_ I_1v26. 04

49,4 05 49,4 05, 5. 06 5. 06
5. 07 5. . 07

F_ 17, 08 17, 08
e. o.q 09
7. 10 7. 10

900629006_. II 9007485058. Ii
I_ 90000000. 12 130002000. 12

180000000. 13 300004600. 13
10000000. 14 55D 10850I. 14

I_ 490000000. 15 860013200. I5500000000. 16 850013000. i6
(,! 0000000. 17' 980014800. 17

t_ 2134,, 18 _1_,. 18
_ 440005132. 19 5_00o5_u_. 19

. I02101uI_9. 20 1241010301. 20
1611211102. 21 1911,.ic.-61. 21
_00..:, 01 -.:,LI. _, 22 ,.-'4 '-' "..,01 ,.,,.,I.I_, 22

396.'-:214096. 23 .... c.,,:, -416.:,Z14,.. 7. 23
_ 4604016999. 24 4704016999. 24

, 408010066. 25 44CI0103c_2. 25
804 b00.,.,,,.4. 26 92..,0U0..4. 26

_ 913009. 27 10l.:.U__.. 27
__ . 2189010005. 28 _'1471 lc, zO. 28

.62700466. 29 17900478. 29

W_

l_ B-6



AIRCRAFT'DATA

AIRCRAFTTYPE 11 AIRCRAFTTYPE12

r,
Register Register

Data Number Data Number
ill

.<:6. go ":,"..,o, O0li 3627001532. Ol .c., =....3b,- 7001 .,_:,:. 0 l
! 1617000000. 02 1617000F@;r. 02

lbOOl_,:t UU.
-.16001..,;Tuu,o_. o =.;,. 0.-. " '-'..... 03. ,_7,_,JI,_i_.b. 04-

49. 4 05 49, 4 05

5. 06 5. 06i: 3. oz .s. oz
,, 17, 08 17, 08
:. _ 6. 09 6, 09

[0; 4. 10 3. 10
9910.:,.91Uo. II , _ _c, =--8076, ,.,O,.,b7. 11

O, 12 O, 12

O. 13
13

• O. 14 O, 14
O. 13 O. 15

O, 16 O. 16
O. 17 " O, 17
O. 18 O, 18

I' O. 19 x O. 19
I_ O, 20 O, 20

SlO0. 21 O, 21"

490010100. "_"
'-_ 5100, ';.'2

24'31510100. 23 280010100. ,a."_.,
4002510100, 24 2001610100. -'4

Ia 50001000O. 23 500011000, 25
10Q0000524. 26 1000000524, "."6

11lO00n. 27 1214000, 27
1070510554-. ";":' -,

-_' 213310696, ,_8! 1190055 J. 29 15800524, _'9
i

L;

[_ B-7,

1



t,

AIRCRAFTDATA

f"
I _I AIRCRAFTIYPE 13 AIRCRAFTTYPE14

DATA REGISTER DATA REGISTERNUMBER NUMBER

36. 00 _'" O0' ._6270U15..:,.:., 01 260011 I00. Ol
" ? 7 7 "1617000000. 02 Ic,1.OL Oi.OU, 02

1600132700. 03 IE.O0132?00. 03
•.:,7,:.51...]..,._c.. 04 ._7...51.-.1..,..6. 04

49. 4 05 49.4 05
f" 5. 06 5, 06
i,._ 5. 07 5. 07

17. 00 17. 08 ,i

6. 09 6. 093. 10 3,, 10
9009285045. II 9910399103. iI

_ O. 12 O. 12.:_ o. 13 o. t3
O. 14 O. 14
O. 15 O. 15

_' O. 17 O, 17

a O. 19 O. 19
O. 20 O, 20

;/ O. ;21 O. 21

IS 150016101"l. 23 260011100. 23
"' 2002.':16100, 24 ,.:,OU.41l 103, 24

5000 ] ..,UOU, 25 5000120hO. 25
:' 1000000787, 26 100000n7:::7, 26
:::. " 1314000, 27 14151.'101.7, 27
' I## '_,0 ,, 66510530. .v 1071210247. 28
_i,_ 37300471. 29 12300545. 29

,r

!.:

_ g-8



AIRCRAFTDATA

AIRCRAI_TTYPE 15 AIRCRAFTTYPE 16

, DATA REGISTER DATA REGISTERNUMBER NUMBER

oh. 00 .,6. O0
3627001532, 01 ,:,_,.7001..... 01
161700000n, 02 1617000000. 02
16001 .,_7UO. 03 !6001 o__.ILl. 03
-, o_ :, =_" 04 o7.._,1 04o7._u1_,1.,._.,. -, o_ : =._-

49.4 05 49. 4 05
r,

_i_ 5, 06 5. 06...._ 5. 07 5. 07
17, 08 17. 08

i: _ 6, 09 6. 093, 10 3. 10
99110991 10. 11 9007590075. 11

._ O, 12 O, 12O, 13 O. 13
0. 14 O. 14
O. 15 0. 15

"]'_ O. 16 , O. 16
O. 17 O. 17
O, 18 O. 18

f'_ O, 19 0, 19
O, 20 0. -c-'O
O. 21 0. 21

5100. 22 5100. 222000101 00, 23 280010100. 23
2002110100. _4 -c'0029101 CI0. --'>4

I'_ 500012000, "= 50C1012000. 25
" _'-"_ " i"_'-'_ 26!0U0000, .... 26 10UOC LIO,,:,r.
1517000. 27' 1616000. 27

":' ':_- : ' 28 _'¢'
61_00......4. 11059096E:9.
._81C10.,_., 29 18c,LILI#Oo. 29

I

f
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AIRCRAFTDATA

AIRCRAFTTYPE17

DATA REGISTER
_' NUMBER

;__ 36. O0

1617000000. 02

i._ 1600132700. 03
o ?:,:151....15 .b. 04

:; 49_4 05

5. 07
:_, 17. 08

&. 094. i0
9911099110. II

O. .12
• O. '14

O, 15

if!. [_ O, .I&
O. 17

_' O. 18
,,'_ O. 19

" ;_: O. 20

}', 5100. 21

I' _ 5001L'II l:lO, 22,' 140110100. 23
_,i 2001810100. 24

;!'_;_ 50001F:O00. 25_: 1000000787. 26
C; 1717000. 27

I190708802. 28_: 40100509. 29
;t %

J _
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I


