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PREPWATE - AN INTERACTIVEPREPROCESSING

COMPUTER CODE TO THE WEIGHT ANALYSIS OF TURBINE

ENGINES (WATE)COMPUTERCODE

Laurence H. Fishbach

National Aeronautics and Space Administration
Lewis Research Center

Cleveland, Ohio

SUMMARY

The Weight Analysis of TurbineEngines (WATE)computercode was developed
by Boeing under contractto NASA Lewis (ref. I). It was designedto function
as an adjunctto the Navy/NASAEngine Program (NNEP) (ref. 2). NNEP calcu-
lates the design and off-designthrust and sfc performanceof User defined
engine cycles. The thermodynamic parameters throughout the engine as gene-

, rated by NNEP are then combinedwith input parametersdefiningthe componentW

characteristicsin WATE to calculatethe bare engineweight of this
User defined engine.

Preprocessor programs for NNEP were previously developed (ref. 3) to sim-

plify the task of creating input datasets. This report describes a similar

preprocessor for the WATE code.

INTRODUCTION

The NASA Lewis ResearchCenter in conjunctionwith the Naval Air Develop-
ment Center jointlydevelopeda computercode (NNEP)for determiningthe ther-
modynamicperformancefor arbitraryturbineengines,i.e., the code can assem-
ble arbitrarycombinationsof specifiedtypes of components(such as ducts,
compressors,turbines,etc.) throughthe use of input variablesrather than
having to build a computercode exclusivelyfor each engine configuration
(ref. 2). In order to simplifythe task of creatingdatasets to run on NNEP
for new or occasionalusers, a pair of preprocessorprogramsKONFIG and
REKONFIGwere created (ref. 3). Favorablecommentswere receivedfrom users
of the preprocessorprograms. They also expressedthe desire for a similar
preprocessorfor the Weight Analysisof TurbineEnginescode (WATE) (ref. I).

WATE was developed by Boeing under contract to NASA Lewis. It is capable
of calculatingthe componentweightsand flowpathsof most enginesthat a user
of NNEP would wish to study. It was designedto be an adjunctto NNEP and
receivesthermodynamicdata from NNEP. Mechanicaldesign variablesare then
set for each of the engine componentsand the weight and dimensionsthen
determined.



As opposed to NNEP, which treatsall of a particulartype of component
(e.g.,compressors)thermodynamicallythe same, WATE distinguishesthem by
type (e.g.,fan, low pressure,high pressure). Differentmodules then calcu-
late the weight by sub-type. The %lATEcode requirestwo main arrays of data,
IWMEC and DESVAL. IWMEC is a two dimensionarray where the mechanicaldesign
inputssuch as componenttype, the existenceof frames,stators,and other
informationare stored. DESVAL is also a two dimensionalarray containingthe
aerodynamicand design inputs such as Mach number in, Mach number out, blade
aspect ratio, etc. Defaultvalues of DESVAL for each componentsub-typeare
built into PREPWATE. When the user runs PREPWATE,he will be shown the
defaultedvalues as well as the recommendedrange for each variable. He may
easily change one or more of the DESVALsfor each componentin the engine.

The rest of this report will show the operationof PREPWATEby a sample
case.

OPERATION OF PREPWATE

PREPWATE consists of the main and one subroutine. The main routine

prompts the User for all of the inputs required and prepares the output data-
set. The subroutine (SUBROUTINE REDOEM) is called in order to allow the User

to change one or more of the DESVALs from the defaulted values.

All reads are from UNIT 30 and prompts for input on UNIT 35. The final

card images for the inputs to the WATE code are written on UNIT 6 and a data-

set should be datadeffed to this unit to save the images.

SAMPLECASE

A high bypass ratio separateflow enginewill be used to illustratethe
use of the code. The fan will have boosterstages attachedto it to raise the
pressure of the air that will enter the core. These stages are driven by the
low pressureturbineand the outer dimensionof both turbineswill be limited
to the outer dimensionof these boosterstages. An NNEP thermodynamicsche-
matic of the engine is shown in figure 1. As indicated,NNEP does not dlstln-
guish by subcomponenttype, e.g., all compressorthermodynamiccalculations
are done identically.

The WATE code, on the other hand, requiresthat the User identifythe type
of subcomponent,e.g., the three compressorsare now a fan, a low pressure
compressor,and a high pressurecompressor. The mechanlcalschematicfor the
WATE code for the NNEP engine in figure1 is showninfigure 2. The component
numbers are retained so there is a one to one correspondencewith the thermo-
dynamicmodel. Note, however,the inlet does not appear in figure 2. Inlet
weight cannot be calculatedby WATE. At NASA Lewis, this weight is calculated
by the INSTAL computercode (ref. 4) which was also createdas an adjunctto
NNEP.



The User is now ready to run PREPWATE. A terminal session for creating

the WATE input data for this engine is shown in Appendix A.

As can be seen from Appendix A, the user first defines a dataset on Unit 6

into which the card images for the WATE code will be written. He then identi-

fies the library containing the Main Routine and Subroutine and then calls the

main routine. (A procedure definition containing these instructions has been
prestored in the LeRC 370/3033 as PREPWATE).

The User is then prompted for the required inputs. The first inputs spe-
cify what plots and whetherEnglishor SI units are desired The second
inputsare whetheror not scaledenginesare desired (IWT = 4) or not (IWT=
2) and for the amountof output desired (IOUTCD= 4 gives total weight, length
and maximum radius,plus componentvalues,plus stage by stage values).

Next, the disk weight calculation method to be used is identified (B =

Boeing, G = Garrett). The User is then asked to identify the component num-

bers of all the components contributing to the maximum length of the engine

(exclusive of inlets and water injectors). All the remaining flow components

in the engine including the shafts, but excluding inlets and water injectors
are then identified.

The User will then be promptedto enter the NNEP generictype of each
component(COMP,TURB, NOZZ, etc.) and then for detailed informationabout
each component (type of compressor,are there stators?,frames,etc.). After
this informationhas been entered,the code will then print out the defaulted
values for each DESVAL for each subcomponentas well as the recommendedrange
(whereappropriate). The User can change any of the defaultedvalues of
DESVAL by enteringthe letter code foe the variablefollowedby the new value
which MUST includea decimalpoint. Any or all of the variablesmay be
changedin this manner. By enteringan "R", the User may review the latest
values. When satisfied,the User entersa "T" to terminatethis componentand
proceed to the next. When all the componentsare done, the programwill
terminate.

The card images generated from PREPWATE are shown in Appendix B. The
extra blanks generated for DESVAL have been eliminated. This dataset must be

incorporated into a NNEP dataset in order to run the NNEP/WATE combination.

This dataset is also shown in Appendix B. A brief explanation of this dataset
is as follows:

The first card image is the NNEP Title Card;

Next, the first block of NamelistD data. The defaultedvalues for all
variablesare being used.

The secondblock of NamelistD data for NNEP is then displayed. This
representsthe configurationand design spec data for Mode I. (There is only
one mode in this engine). There is an IWT = 4 card which tells the code that
weight should be calculatedafter this NNEP point has been run. This triggers
the code so that the WATE code is called.



The WATE code calls for the Namelist W data and the card images created by
PREPWATE are entered here. The NNEP/WATE code is now ready to run. The
answers to the sample case are shown in Appendix C. The interactive graphics
Capability of the code (ref. 5) was used to generate a graphics plot of the
engine (PLOT = T in & W). This plot has been reproduced in figure 3. Note
that the LPC (component 6) overlaps the duct (component 4). Changes to the
DESVALs of components 2, 4 and/or 6 can be implemented to generate a better
flowpath, either by going back to the original dataset or using the interac-
tive method of reference 5 at the graphics scope, i

The PREPWATE computer code listings are shown in Appendix D.

CONCLUSIONS

PREPWATE has been created to help Users of the WATE code to prepare input
datasets for the code. It is tutorial in nature and hopefully will prove to
be as useful as the preprocessors KONFIG and REKONFIG for the NNEP computer
code. The code is available from the author in card form ( 600 cards) or on a

User supplied tape.
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GOzPREPWATE

EHTER VALUES FOR IPLT(PRIHTER PLOl)o FLOT(GRAPIIICS PLOT), ISlI(Sl IHPUT), I51O(Sl OUTPUT) -- t Oe F

TTFF
EHTER VALUE5 FOR IHT (2=HO AIRFLOW 5CALING,4=WITH AIRFLOW 5CALIHG) AHD
IOUTCD (O:HToLo & MAX RoI=ADD COMPOHEHTMTSo2=ADD STAGE BY STAGE OUTPUT

42
DO YOU HAHT BOEIHG OR GARRETT METHOD FOR DISK _EIGHT CALCULATIOHS!
EHTER B FOR BOEIHG DR G FOR GAERETT

EHTER COMPOHEHTHUMBER5 OF ALL COMPOHEHT5(EXCLUSIVE OF IHLET5 AHD HIHJS) THAT COHTRIBUTE TO MAX LEHGTH OF EHOIHE (RT. A
DJ.)

- g02 03 06 07 08 17 09 lO II 12 13 1_
EHTER COMPOHEflTflUflBERS OF ALL REMAIHIHG CGMPOHEflTS(EXCLUSIVE OF IHLETS,HIHJSoLOADS,CflTLS,OPTVS, i LIMVS)

X
o_ 04 05 15 16

YOU NILL NON BE PROMPTEDFOR TIlE GEHEKIC (HHEP) TYPE FOR EACH cor_OHEHT (COI'[P,TURDw ETC.)
COMPOHEHT 2 T5 A (A_)

COMP
CO|tPOHEHT 3 IS A (A4)

5PLT --
COMPOHEHT 6 15 A (A_)

COrlP
COFIPOHEHT 7 15 A (A_)

DUCT
COflPOHEHT 8 IS A (A4)

COMP
COFIPOHEHT17 IS A (A4)

DUCT
CQIIPOHEHT 9 IS A (A4)

DUCT
COtIPOHEHT 10 15 A (A4)

TURB
CO_tPOHEHT11 IS A (A_)

_DUCT
COMPOHEHT12 15 A (A4)

1ue_
COIIPOHEHT 13 I5 A (A4)

Duct
COI'tPOHEHT 14 I5 A (A_)

HOZZ
COIIPOHEHT _ I5 A (A4)



DUCT
COMPOHEHT 5 IS A (A4)

HOZZ
COFIPOHENTIS IS A (A4)

SflFT
COMPOHEHT16 IS A IA4)

SHFT
FOR EACH HHEP COMPOHENTYOU WILL BE PROMPTEDFOR THE WATE SUBCOMPOHEHT
COHPOHEHT 2 IS A COMPRESSOR,OPTIOHS ARE (EHTER CORRECTLETTER)
A- TYPICAL FAH
B- OUTER PORTION OF HOH-ROTATIHG SPLITTER FAH
C- IHHER PORT]OH OF HOH-ROTAT]HG SPLITTER FAN
D- OUTER PORTIOH OF ROTATING SPLITTER FAH
E- IIIHER PORK[OH OF ROTAT]HG SPL]TTER FAH
F- LOH PRESSURE COHPRESSOR
G- IIIGH PRESSURECOHPRESSOR

0"_ k
IHDXCATE WHETHERTHERE ARE STATDRS OR IF THIS IS A CEHTRIFUGAL COMPRESSOR
A- CALCULATE STATOR WEIGHT
B- HO STATOR WEIGHT
C- CEHTRIFUGAL COFIPRESSOR
B

INDICATE WHETHERTHERE 15 k FROHT FRAHE IN THE COHPRESSOR
A- HO FRAHE
B- SHGL BEARING FRAHE FOR TFS AHD TJ$ HITHOUT POHER TAKEOFF (PTO)
C- STHGLE BEARXHGFRAHE WITH PTO
D- THO BEARXHGFRAME WHICH EXTEHDS OUTWARDTOTHE FAH OUTER CASE AHD HOLDS TWO BEARINGS WITH PTO
A

XHDICATE WHETHERTHERE IS A REAR FRAHE IN THE COHPRESGOR
A- HO FRAME
B- SHGL BEAR[NG FRAME FOR TFS AHD TJ5 HXTHOUT POWERTAKEOFF (PTO)
C- 5XHGLE BEARTHGFRAHE WITH PTO
D- TWOBEARIHG FRAME WHICH EXTEHDS OUTWARDTOTHE FAH OUTER CASE AND HOLDS TWOBEAREHGSWITH PTO
D
GEAR BOX ]HDICATORwO= NO GEARBOX, N=SNAFT HUMBERFOR GEARBOX

0
YOU MAY SPECIFY THE NUMBEROF STAGES-OVERRIDES HAX PR/GTG., OTHERHISE EHTER 0

O
FAH/COHPRESSOR
CODE VALUE DESCRIPTIOH LO_ VALUE-NIGH VALUE
A 0°5500 FACE ]HLET HACH HUMBER 0°5000 0.6000
B 1.70000 HAX IST STAGE PRATXO 1.50000 ].80000
C O.q50 CO_[PRESSORFACE HUB TO TIP RATIO 0.400 0.500

_D 1.5000 BLADE SOLIDITY (CORD/SPACIHG) I.O000 1.5000
E _.0000 BLADE ASPECT RATIO-IST STAGE 3.0000 5.0000
F 3.0000 BLADE ASPECT RATIO-LAST STAGE 2.0000 3.0000
G 0._500 COMPRESSOREXIT MACH HUMBER 0._500 0.5500
H 0.0000 FLAX. CQIIP. IHLET T- O=CALC_D 0.0000 0.0000
I 0.0000 MAX. COIIP. EXIT T- O:CALC_D 0.0000 0.0000
J 1.0000 MAX. SPEED RATIO RPflflA×,'RPMD 1.0000 1.0000
K 0.0000 BLADE FtATERTALDEHSITY O:T-SET 0.0000 0.0000

"_-L 2. L=COH5T.HUB,2:MEAII,3=TIP DESIi. O. O.
H 1.0000 RPH SCALER TO MATCH KIIQ_II RPH 1.0000 1.0000
H 0.0000 TErlP FOR MATEKXAL CttA|IGE 0.0000 0.0000
0 0.0000 K_EIGIIT SCALER O:A5 CALCULATED 0.0000 0.0000



P 1.8000 STATDR BLADE TAPER RATIO 0.O0O0 0.0000
S 0.0550 BLADE VOLUHE RATIO O.O000 O.OO|O
EHTER LETTER FQLLOHEDBY VALUE (IHCLUDIHO DECIHAL POIHT) OR ENTER
Q QUIT PROCESSIHG EHTIRE EHGIHE
R REVIEH UPDATED VALUES
T TERHIHATE - GO OH TO HEXT COMPOHEHT
BI.B
C ,37
E4.5
F4.5
G.5
R
FAN/COMPRESSOR
CODE VALUE DESCRIPTIOH LOW VALUE-HIGH VALUE
A a.5500 FACE 1HLET MACH HUMBER |.§OOa |.60H
B i.BO000 MLAX15T STAGE PRATIO 1.50000 1.80000
C 0,370 COMPRESSORFACE HUB TO TIP RATIO |,.400 0.500
D 1.5000 BLADE SOLIDITY (CORD/SPACING) 1.8000 1.5000
E 4.5000 BLADE ASPECT RATZO-IST STAGE 3,0000 5.0000
F 4.5000 BLADE ASPECT RATIO-LAST STAGE 2.0000 S.O00|
O 0.5000 COHPRESSOREXIT MACH HUMBER 0.4500 0.5500
H 0.0000 MAX. COMP. IHLET T- O=CALC'D 8.0000 |.O00O
I O.O000 MAX. COHP. EXIT T- O=CALCeD |.O000 O.O00|
J ].OOO0 HAX. SPEED RATIO RPMHAX/RPflD 1.0000 1.00OO
K O.OOOO BLADE MATERIAL DEHSITY O:T-SET |.OOO0 |.OOO0
L 2. I:¢OHST.HUB,2=MEAH,3:TIP DESH. O. t.
H 1.0000 RPH SCALER TO MATCH KHO_H RPH 1.0000 1.0000
H O.O00O TEflP FOR MATERIAL CItAtlGE O.O000 |.|OOO
0 O.OOOO _EIGHT SCALER O=A5 CALCULATED |.tO00 e. O00O
P 1.8000 STATOR BLADE TAPER RATIO |.OOOO O.OOOO
S O.OSSO BLADEVDLUHE RATIO 0.|00| O.O000
EHTER LETTER FOLLOHEDBY VALUE (]UCLUDIHG DECIMAL POIHT) OR EHTER
Q QUIT PROCESSING EHTIRE EHGIHE
R REVIEW UPDATED VALUES
T TERHIHATE - GO Oil TO HEXT COI'tPOHEHT
T
COHPOHEHT 3 IS A SPLITTER
_EIG||T AHD LEHGTN ARE IGHORED UNLESS FIRST COI'[POHEHTIH THE EHGIHE (AFTER IHLET)
IF IHHER STREAH 15 HOT PRIMARY EHTER A .]w OR ELSE JUST HIT RETURH

COHPOHENT 6 IS A COMPRESSOR,OPTIOHS ARE (EliTER CORRECTLETTER)
A- TYPICAL FAH
B- OUTER PORT]OH OF HON-ROTATIHG SPLITTER FAH
C- IHNER PORTIOH OF HQH-ROIATIHG SPLITTER FAH
D- OUTER PORTIOH OF ROTATIHG SPLITTER FAH
E- 1HHER PORTIOH OF RQTATIHG SPLITIER FAH
F- LOWPRESSURECOHPRESSOR

_G- HIGH PRESSURECOHPRESSOR
F
IHDICATE WHETHERTIIERE ARE STATORS OR IF THIS IS A CENTRIFUGAL COMPRESSOR
A_ CALCULATE STATDR WEIGHT
a- HOSTATQRHEIGIIT
C- CENTRIFUGAL COMPRESSOR
A

IHDICATE I_HETIIER THERE IS A FROHT FRAHE IN THE COMPRESSOR
"_-A- HO FRAHE

B- 5HGL BEARIIIG FRAHE FOR TFS ArID TJS HITHOUT PO|_ER TAKEOFF (PTO)
C- SIHGLE BEARIHG FRAME HITII PTO
D- THO fiEARIHG FRAtlE _IIICH EXTEHDS OUTIJARDTOTIIE FAH OUTER CASE AHD IIOLDS T_O BEARIHGS WITH PTO



A
INDICATE HIIETHER THERE IS A REAR FRAME IH THE COMPRESSOR

A- HO FRAME
B- 5HGL BEARIHG FRAME FOR TFS AHD TJS HITHOUT POWERTAKEOFF (PTO)
C- SIHGLE BEARIHG FRAHE WITH PTO
D- THO BEARIHO FRAHE WHICH EXTEUD5 OUTHARDTOTHE FAH OUTER CASE AHD HOLDS THO BEARIHGS HITH PTO
A
GEAR BOX IHDICATOR,O = HO GEAR BOX, H=SHAFT HUMBER FOR GEAR BOX

0
YOU HAY SPECIFY THE HUHBER OF STAGES-OVERRIDES MAX PR/STG., OTHERMISE EHTER B

0
FAH/COHPRESSOR
CODE VALUE DESCRIPTIOH LOW VALUE-HIGH VALUE
A 0.5000 FACE IHLET HACH HUMBER 0.4500 0.6000
B 1.50000 MAX IST STAGE PRATIO 1.50000 1.80000
C 0.400 COMPRESSORFACE HUB TO TIP RATIO _4OO O.50O
D 1.5000 BLADE SOLIDITY (CORD/SPACIRG) l. OOOO 1.5000
E 4.0000 BLADE ASPECT RATIO-IST STAGE 3.0000 S.OOOO
F 3.0000 BLADE ASPECT RATIO-LAST STAGE 2.0000 3.0000
G 0.4500 COMPRESSOREXIT HACH HUMBER 0.4500 0.5500

0:3 H O.O000 HAX. COHP. IHLET T- O=CALCeO 0.6000 6.0000
I O.OOOO MAX. COMP. EXIT T- O=CALCeD B.O000 O.OOOO
J 1.0000 flAX. SPEED RATIO RPHHAXIRFHD 1.0000 1,0000
K 0.0000 BLADE MATERIAL DEHSITY O:T-SET l. BO00 0.0000
L 2. I:COHST.HUB,2:MEAH,Z:TIP DESH. O. O.
H I.O000 RPM SCALER 10 HATCH KHOHH RPH I.OOOO 1.0000
H O.O000 TEMP FOR HATERIAL CHAHGE O.O00O O.OOOO
0 0.oo00 HEIGHT SCALER O:AS CALCULATED O.O00O 6.0000
P 1.2000 STATOR BLADE TAPER RATIO 0.0000 0.0000
S 0.1200 BLADE VOLUME RATIO O.OOOO O.O00O
EHTER LETTER FOLLOHED 6Y VALUE (IHCLUDIHG DECIHAL POIHT) OR EHTER
q qUIT PROCESSIHG EHTIRE EHGIHE
R REVIEH UPDATED VALUES
X TERMIHATE - GO OH TO HEXT COMPOHEHT
C .85
E2.
F2.
L3.
T
COMPOHEHT 7 15 A DUCT, OPTIOHS ARE (EHTER CORRECTLETTER)
A- PRIMARY 6URUER
B- DUCT BURHER
C- AUGHEHTOR
D- DUCT
EHTER LETTER

TYPE OF DUCT
A- DUMHY - HO WT OR LEHOTH
B- IUPUT LEIIGTII ( HILL SPECIFY L/D OF DUCT )
C- LEIIGTU FROM COUHECTIOHBEIWEEH SPLITTER AHD MIXER
D- CROSSOVERDUCT FOR CEIITRIFUGAL CO_tPRESSOR5
E- DIFFUSER FOR CEHTRIFUGAL COMPRESSOKS

-B
DUCT
CODE VALUE DESCRIPTIOU LOW VALUE-|IIGH VALUE
A 0._0 DUCT flACII IIUIIBER 0._0 0.50



B |.00000 LEH/HT ][F HODE B B.OOO00 0.00000
C 0.00B DUCTMEAH D][AM. ][F =0 CALC. PER BODE BELOW O. O.
D '-1. IF HODE,O=MEAHD 5PECZFXED,-I=COHH. COHP. II. O,
EHTER LETTER FOLLOHEDBY VALUE (][HCLUD][IIG DEC]HAL PO][HT) OR EHTER
q qUIT PROCESSXHGEHT[RE EHGIHE
R REV[EI,4 UPDATED VALUES
T TERH][HATE - GO OH TO HEXT COMPOHEHT
A .**S
B5.5
T
COHPOHEHT & 15 k COMPRESSOR°OPT[OHG ARE (EHTER CORRECT LETTER)
A- TYP][CAL FAH
B- OUTER PORT[]OH OF HOII-ROTAT][HG SPL][TTER FAH
C- ][HHER PORT[]OHOF HOH-ROTAT][HG SPL][TTER FAH
D- OUTER PORT]OH OF ROTATXItG SPLITTER FAIl
E- ][HLIERPQRTXOHOF ROTAT[HG SPLITTER FAH
F- Loll PRESSURECOtlPRESSOR
G- HIGli PRESSURECOFIPRESSOR
G
IHD][CATE i4HETHERTHERE ARE STATORS OR ][F TH][5 ][5 A CEHTRIFUOAL COMPREGSI_R
A- CALCULATE5TATOR ME]GIlT
B- NO STATOR WE][GHT
C- CEIITRTFUGALCOMPRESSOR
k

XHDICATE ILHETHERTHERE ][5 A FROHT FRAME IH TIlE COMPRESSOR
A- HO FRAME
6- 5IIGL EEAR][HGFRAME FOR TFS AHD TJ5 H[TUOUT POHER TAKEOFF (PTO)
C- SXIIGLE BEAR[UG FRAME WITH PTO
D- TI.IO BEARIHG FRAME HItICH EXTEIIDS OUTWARDTOTHE FAH OUTER CASE AHD HOLDS TMO '-_EAR][IIGSH][TH PTO
A

[HDICATE L_HETIIERTIIERE ][5 A REAR FRAHE ][11 THE COMPRESSOR
A- UQ FRAI'IE
B- SHGL BE)_RIHGFRAHE FOR TFS AHD TJS 14[THOUT POWERTAKEOFF (PTO)
C- S][IIGLE REAR][HGFRAME HITIt PTO
D- TBIOBEAR]fIG FRAFIE[LH]CH EXTEUDS OUTHAROTOTHE FAH OUTER CASE AHD HOLDS TI_O BEAR][HDSHXTtl PTO
A
GEAR BOX [IID[CATOR°O = UO GEAR BOX° H=SilAFT ItUMBER FOR GEAR BOX

0
YOU MAY SPECIFY TIlE HUMBERQF STAGES-OVERRIDES MAX PR/STG., OTHERL,IISE EIITER g

0
FAll/COMPRESSOR
CODE VALUE DESCRIPT[Olt LOIJ VALUE-H][Gli VALUE
A 0.4000 FACE [HLET I'IACII HUMBER 0._i000 0.5000
B 1._0000 HAX IST STAGE PRAT[O 1._0000 1.70000
C 0.700 COMPRESSORFACE IIUB TO TIP RATIO 0.600 0.800
D Z.5000 BLADE SOLIDITY (CORD/SPAC][HG) 1.0000 1.5000
E 3 0000 BLADE ASPECT RAT[O-[ST STAGE 2.0000 5.0000
F I 5000 BLADE ASPECT RATIO-LAST STAGE ].0000 2.0000
G 0 3000 COMPRESS'OREXIT i"IACHUU_'IBER 0.2000 0.3000
H 00QOQ t'IAX. COMP. ][LILET T- O=CALC'D 0.0000 0.0000
T 0 0000 flAX. COIlP. EXIT T- O:CALCWD 0.0000 0.0000
J ] 0000 MAX. SPEED RATIO RPrIHAX/RPMD ].0000 1.0000 ,_
K 0 0000 BLADE I'IATERTAL DEIISITY O=T-SET 0.0000 0.0000
L 2. I :COll5T.ItUB o2:IIEAH. S:T XP DESII. O. O.
-M 1.ooo0 RPI| SCALER TO IIATCII KHOIIFI RPf_I 1.0000 1.0000

H 0.0000 TEIIP FOR MATERIAL CtlAIIGE 0.0000 0.0000
Q 0.0000 UEIGIIT SCALER O:A5 CALCULATED 0.0000 0.0000
P ].2000 STATOR BLADE TAPER RAT[TO 0.0000 0.0000



5 0.1200 BLADE VOLUME RATIO 0.0000 0.0000
ENTER LETTER FOLLOWEDBY VALUE (iNCLUDIHG DECIMAL POIHT) OR EHTER
q QUIT PRQCESSIHG ENTIRE EHGIHE
R REVIEW UPDATED VALUES
T TERMIHATE - GO OH TO HEXT COMPQHENT
A ._s
B 1.31
C .47
E_.5
L3.
T
COMPONENT 17 IS A DUCT, OPTIOHS ARE (ENTER CORRECTLETTER)
A- PRIMARY BURHER
B- DUCT BURHER
C- AUGMENTDR
D- DUCT
ENTER LETTER

TYPE OF DUCT
A- DU_Y - HO MT OR LENGTH
B- ]HPUT LENGTH (UILL SPECIFY L/D OF DUCT )
C- LEHGT, FROM CDNHECTIDH BETHEEH SPLITTER AND MIXER
D- CROSSOVERDUCT FDR CEHTRIFUGAL COMPRESSORS
E- DIFFUSER FOR CEHTRIFUGAL COffPRESSORS

B
DUCT
CODE VALUE DESCRIPTIDH LDM VALUE-HIGH VALUE
A 0._0 DUCT MACH HUMBER |._O |.SO
O 1.00000 LEH/HT IF fIODEB 0.00000 0.00000
C 0.000 DUCT MEAH DIAM. IF :0 CALC. PER HODE BELOM |. O.
D -1. IF HODEoO=MEAHD SPECIFIED,~I=COflH. CDHP. O. O.
ENTER LETTER FOLLDI_EDBY VALUE (IHCLUDIHG DECIMAL POINT) OR EHTER
q QUIT PROCESSING ENTIRE ENOIHE
R REVIEM UPDATED VALUES
T TERMIHATE- Go o. TO HEXT CDMPOHEHT
A.]
B 8.g
T
COHPONEflT 5 IS A DUCT, OPTIOHS ARE (EHTER CORRECTLETTER)
A- PRIMARY BURNER
B- DUCT BURNER
C- AUGHENTQR
D- DUCT
EHTER LETTER

X
_A- 6URHER HAS A FRAME

B- HO FRAHE

A
PRIMARY BURHER
CODE VALUE DESCRIPTION LO_ VALUE-HIGH VALUE
A 100.00 BURNER THRU-FLOWVELOCITY 100.00 150.00
B 0.01500 AIRFLOI_ RESIDEHCY TIIIE O.OIO00 0.02000

"-:C 0.000 rIEAN DIAIIETER - IF 0 HAICII' UPSTREAMCF1PT. O. O.
D 0. CIIPT IIU[10ER FOR rlATCIIIIIG DIArlETER 0. 0.
E O. HUIIBER OF CAllS FOR CAN BURHEK O. O.
EIITER LETTER FOLLOL,JEDBY VALUE (IIICLUDIltG DECIMAL POIlIT) OR ENTER



q qUIT PROCESSIHG EHTIRE EHGIHE
R REVIEg UPDATED VALUES
T TERHIHATE - GO OH TO HEXT CDMPOHENT
B .OI8
T
COflPOHENT Ig 15 A TURBIHE, OPTIOHS ARE (ENTER CORRECT LETTER)
H- HIGII PRESSURETURBIHE
L- LOT4PRESSURE TURBIHE
H
A- HO FRAME
B- TURBIUE HAS EXIT FRAME
k
EHTER COflPOHEHTHUrlBEROF COMPRESSORTHAT SETS TURBIHE RPH

08
E|ITER COHPOHEHTHUMBERTHAT LIMITS TURBINE OUTER RADIUS

(* = OUTLET, - = IHLEToO = FEEDIHG COHPOHEHT)
-OB
YOU HAY EHTER THE HUMBEROF STAGES IF DESIRED, OTHERWISE ENTER g

__, 0
R- RADIAL FLO_ TURBINE
A- AXIAL FLOM TURBIHE
A
TURBIHE
CQDE VALUE DESCRIPTIO|I LOH VALUE-HIGI! VALUE
A 0.3000 FACE IllLET MACH HUMBER 0.3000 0.4000
B 0.28000 LOADIHG PARAMETER |.2OOOO 0.30000
C 1.500 BLADESOLIDITY (CORD/SPACIHG) ].OOO 1.500
D 1.5000 BLADE ASPECT RATIO- IST STAGE I.gOOO 2.0000
E 1.5000 BLADE ASPECT RATIO-LAST STAGE l.O000 2.0000
F 0.4500 TURBIHE EXIT MACH HUIIBER 0.4500 O.SOOO
O 125000. DISC REFERENCESTRESS IO0000. 150006.
H 2. I=CQHST TIP DEStloZ:HEAH,]:HUB O. O.
I l.OOOO flAX. SPEED RATIO RP_ffIAX/RPHD 1.0000 l.OOOO
J O.O00O COHIROL RADIUS- 0 IF TRAHSFRD 8.0000 g.aOOO
K O.OOO0 BLADEHATERIAL DENSITY O=T-SET O.OOOO O.O00O
L O.IS5O BLADEVOLUHE FACTOR O.OOOO O.OOOO
P I.O000 BLADE TAPER RATIO O.OOO0 O.OO00
S 0.1550 STATOR BLADE VOLUL]E FACIOR O.OOOO O.OOOO
EHTER LETTER FOLLOHEDBY VALUE (ItlCLUDIHG DECIMAL POINT) OR EUTER
Q qUIT PRQCESSIHG ENTIRE EIIOItlE
R REVIEH UPDATED VALUES
T TERflIIIATE - GO OH TO HEXI COMPONEtIT
A._
B.2
F.S
G 150000.

ltl 3.
T
COHPQHEUT 11 IS k DUCT, OPTIONS ARE (ENTER CORRECT LETTER)
A- PRIMARY BURLIER
B- DUCT BURHER
C- AUGMEHIOR
D- DUCT

IEIITER LETTER

D
TYPE OF DUCT
A- DUII_IY - HO WI OR LEtlGTtl



D- IUPUT LEUGTH ( MILL SPECIFY L/D OF DUCT )
C- LEIIGTH FROM COHHECTIOHBETHEEU SPLITTER AND MIXER
D- CROSSOVERDUCT FOR CENTRIFUGAL COHPRESSORS
E- DIFFUSER FOR CENTRIFUGAL COHPRESSOR5

O
DUCT
CODE VALUE DESCRIPTION LOW VALUE-HIGH VALUE
A 0._0 DUCT MACH HUHBER O._O 0.50
B 1.00000 LEH/HT IF flODE B 0.00000 0.00000
C 0.000 DUCT HEAH DIAM. IF :0 CALC. PER HODE BELOW O. O,
D -I. IF HODE,O=rlEAH D SPECIFIEDo-I=COHH. COHP. 0. I.
ENTER LETTER FOLLOI_EDBY VALUE (IUCLUDIHG DECIHAL POIH[) OR ENTER
q QUIT PROCESSIHG ENTIRE ENGIHE
R REVIEH UPDATED VALUES
T TERMINATE - GO ON TO HEXT COHPOHENT
A.5
B 3.5
T
COMPOHENT 12 IS A TURBIHE, OPTIONS ARE (EHTER CORRECTLETTER)

r_ H- HIGH PRESSURE TURBINE
L- LO_ PRESSUREIURaIUE
L
A- HO FRAHE
B- TURBIHE HAS EXIT FRAME
B
ENIER COMPOHENTHUHBEROF COMPRESSORTflkT SETS TURBIHE RPM

02
EHTER COHPOHENTHUMBERTHAT LIMITS TUROIHE OUTER RADIUS

(t = OUTLET, - = INLETwO = FEEDING COMPOHEHT1
406
YOU MAY EHTER THE UUHBEROF STAGES IF DESIRED, OTHERWISE ENTER 0

O
R- RADIAL FLO_ TURBIHE
A- AXIAL FLO_ TURBIHE
A
TURBIHE
CODE VALUE DESCRIPTION LOWVALUE-NIGH VALUE
A 0.4500 FACE IHLET MACU HUMBER 0.4000 0.5000
B 0.28000 LOADIHG PARAHETER 0,20000 0.30000
C 1.500 BLADE SOLIDITY (CORD/SPACIHG) 1.000 1.500
D 2.0000 BLADE ASPECT RATIO- 1ST STAGE 2.0000 3.0000
E 4.0000 BLADE ASPECT RATIO-LAST STAGE t.0000 6.0000
F 0.5500 TURBINE EXIT MACH HUMBER 0.5500 0.6000
G 125000. DISC REFERENCESTRESS 100000. 150000.
H 2. I:COHST TIP DESN,2:HEAHo3=HUB O. 0.

_I 1.0000 MAX. SPEED RATIO RPH_IAX/RP_ID 1o0000 1.0000
J 0.0000 COHTROLRADIUS- 0 IF IRAIISFRD 0.0000 0.0000
K 0.0000 BLADEHATERIAL DEUSITY O:T-SET 0.0000 0.0000
L 0.1950 BLADE VOLUIIE FACTOR 0.0000 0.0000
p 1.0000 BLADE TAPER RATIO 0.0000 0.0000
5 0.1950 STATOR BLADE VOLUME FACTOR 0.0000 0.0000
ENTER LETTER FOLLOHEDBY VALUE (INCLUDIUG DECIMAL POIHT) OR ENTER
Q QUIT PROCESSIIIG EIITIRE ENGIIIE

JR REVIEL.IUPDATED VALUES
T TERIIIIIATE - GO ON TO HEXT CO_tPOHEHT
A.5
D.3



F.6
G ISOOO0.
HI.
T
COMPQHEHT L] IS A DUCT, QPTIDII5 ARE (EHTER CORRECT LETTER)
A- PRIMARY BURLIER
B- DUCT BURHER
C- AUGMEHTOR
D- DUCT
EHTER LETTER

TYPE OF DUCT
A- DUMMY- HO WT OR LEHGTH
B- ]HPUT LEHGTH ( MILL SPECIFY L/D OF DUCT )
C- LEIIGTH FROH CQIIHECTIQH BETHEEH SPLITTER AHD HIXER
D- CROSSOVERDUCT FOR CEHIRIFUGAL COlIPRESSORS
E- DIFFUSER FOR CEHTRLFUGALCOMPRESSORS

A
DUCT
CODE VALUE DESCRIPTION LOW VALUE-HXGII VALUE
A 0.40 DUCT MACH HUMBER 0.40 g.5O
B I.O0000 LEH/HT IF MODE B O.eO000 I.O00OO
C O.O00 DUCT MEAN DIAM. IF =0 CALC. PER HODE BELOW O. O.
D -1. IF UODEoO=ftEAHD SPECIFIED,-I=COHN. COMP. O. I.
EUTER LETTER FOLLOWEDBY VALUE ([HCLUDIHG DECIMAL POIHT) OR EHTER
Q QUIT PROCESSIUG ENTIRE EHGIHE
R REVIEW UPDATED VALUES
T TERMXHATE- GO OH TO HEXT COMPONENT
A.6
B.5
T
COMPQNEHT |_ IS A HOZZLE, EUTER HOZZLE TYPE
I = CONVERGEHT
2 = C-D VARIABLE AREA
Z
EHTER COMPOHEHTHUMBER TilAT LIMITS HOZZLE OUTER RADIUS

(* = OUTLET, - = ]HLET,O = FEEDIHG COHPOUEIIT)
O
EIITER TIIRUST REVERSER TYPE, O=HOUE, i=FAH, E=PRIMARY

i
IIOZZLE
CODE VALUE DESCRIPTIOH LOWVALUE-HLGH VALUE
A ].OOOO LEHGTH TO DIAMETER RATIO ].O000 2.0000
B O.O000 BYPASS RATIO FOR MIXED FLOW l. O000 O.O000

EHTER LETTER FOLLQtIED BY VALUE (IIICLUDTUG DECIMAL POIHT) OR ENTER
q QUIT PROCESSIIIG EIITIRE EIIGIHE
R REVIEU UPDATED VALUES
T TERtIIHATE - GO ON TO ttE×l COMPOHEHT
T
COMPQHEHT _ 15 A DUCT, OPTIOttS ARE (EItTER CORRECTLETTER)
A- PRIMARY BURHER
B- DUCT BURLIER
C- AUGIIEIITOR

_D- DUCT
EUTER LETTER

5



TYPE OF DUCT
A- DUFIrlY- HO lit OR LEHGTH
Bo IHPUT LEIIGTH ( 14ILL SPECIFY L/D OF DUCT )
C:' LEIIGIH FROMCOIIIIECTIOH BETHEEH SPLITTER AHD MIXER
D- CROSSOVERDUCT FOR CEHTRIFUGAL COMPRESSORS
E- DIFFUSER FOR CEHTRTFUGALCOMPRESSORS

O
DUCT
CODE VALUE DESCRIPTION LOI4 VALUE-H]GH VALUE
A O._tO DUCT HACH HUHBER a._iO a.50
B 1.00000 LEH/IIT IF MODE B O.OOOO0 0.00000
C 0.000 DUCT I'IEAH DIAM. IF =0 CALC. PER HODE BELOI4 O. O.
D -I. IF tlODEoO=HEAH D SPECIFIED°-I=CQHH. COHP. O. O.
EUTER LETTER FOLLOI4EDBY VALUE (XHCLUDIHG DEC]HAL POIHT) OR EHTER
q qUIT PROCESSXHGEIITIRE EHGIHE
R REVIEW UPDATED VALUES
T TERI'IEHATE - GO OH TO NEXT COMPOHEHT
A .5
T
COMPOHEUT § iS A HOZZLE, EHTER HOZZLE TYPE

-T::= I = COIlVEROEHT
2= C-U VARIABLE AREA
!
EHTER COMPOHEHTHUMBERTHAT LIHITS HOZZLE OUTER RADIUS

1_ = OUTLET, - = [HLET,O = FEEDIHG COHPOUEHT)
0
EHTER TIIRUST REVERSER TYPE, O=HOHE, ]=FAN, 2=-PRII'IARY

HOZZLE
CODE VALUE DESCRIPTZOH LOI4 VALUE-HIGH VALUE
A 1.0000 LEHGTH TO DIAHETER RATIO 1.0000 2.0000
B 0.0000 BYPASS RATIO FOR HIXED FLOI4 O.OOO0 O.O000
EHTER LETTER FOLLOL4EDBY VALUE (IHCLUDTHG DECIMAL POIHT) OR ENTER
q qUIT PROCESSZHGEHTIRE EHOIHE
R REVIEH UPDATED VALUE5
T TERMTHATE - GO OH TO HEXT COI'4POHEHT
T
COMPOUENT 15 IS A SHAFT, EHTER SHAFT HUMBERFROH ]HHER TO OUTER, I.E. | Z 3 ETC.

T
EUTER TURBIHE5 COHHECTEDTO Tills SHAFT

12
EHTER COHPOHEHTHUMBEROF FIRST COMPkESSOROH THIS SHAFT

02
mSHAFT

CODEVALUE DESCRIPTIOH LOW VALUE-H]GH VALUE
A 50000.00 SIIAFT ALLOIIABLE STRESS _0000.00 50000.00
S 0.29 SHAFT flATERTAL DEHSTTY 0.2 e, 0.31
C 0.0000 DIAIIETER RATIO (IIIIIER/OUTER) 0.0000 0.8500
O O. COIIPOLiEUT|IUFIBER 011SIIAFT FOR ]HERT]A 0. O.
E O. CO/IPOIIEIll tlUIIBER 011 SIIAFT FOR ItlERTIA O. O.
F O. COIIPOIIEIIT HOIIBER 011 SIIAFT FOR ]IIERIIA O. O.

"_G 0. COI1POItEHTIIUIIBER OH SIIAFI FOR [IIERTIA O. O.

ENTER LETTER FOLLOI4EDBY VALUE ([UCLUD[HG DECIMAL PO]IIT) OR ]lITER
Q qUIT PROCESSIHG EHIIRE EIIGI|IE



R REVIEI4 UPDATED VALUE5
T TERHIHATE - GO OH TO HEXT' COMPOHEHT
B .]
C .85
D2.
EG.
F 12.
T
COHPOHEHT 16 15 A SHAFT, EHTER 51IAFT HUnBER FRO/4 IHHER TO OUTER, I.E. I 2 3 ETC,

E
EHTER TURB|HE5 COHHECTEDTO TILES 5|TAFT

10
EHTER COHPOHEHTHUHBEK OF FIRST COI'tPRESSOROH THE5 SHAFT

O8
SHAFT
CODE VALUE DESCR[PTZOH LOt4 VALUE-IIIGH VALUE

_--' A 50000.00 SHAFT ALLOt.lADLESTRESS eiO000,O0 50000.00
01 B 0.29 SnAFT MATERIAL DEIIS|T¥ 0.28 0.31

C 0.0000 'DZMIETER RATIO (IIIHER/OUTER) 0.0000 0.8500
D |. COHPOHEHTFIUttBEROIl SIIAFT FOR IHERT[A 0. O.
E 0. COHPOIIEHTitUHBER OIl SHAFT FOR IHERTIA O. O.
F 0. COHPOHEHTHUHRER on SILAFT FOR IHERTEA O. 0.
G O. CQI'IPOIIEIIT HUMBERon SHAFT FOR IHERTIA 0. 0,

EIITER LETTER FOLLOHEDBY VALUE (IHCLUDIIIG DECIMAL POIHT) OR EILTER
Q qUIT PROCESSTHGE|ITIRE EHGIHE
R REVIEW UPDATED VALUES
T TERHIHATE - GO on TO HEXT COI'IPOHEH|
li .S
D 8.

.E lO.
T

TERI'IIHATEDz STOP



H
(:1.

IW IPLT = T,PLOT = T,I511 = FOI510 = F,
II4T=q,IOUTCD=2, t_

DISKMI=O.,ACCS:O.I,ISCALE(1):2,3,SCALE(1)=I.,.8,1.2,ACCARH=O,
ILEHG(1)= 2, 3, 6, 7, 8,17 9,10,11,12,1_,I_, LQ
I_HEC(I, 2):_HFAH O, 0 _, O, O, O,
I_HEC(I, 3):qlISPLT 0, 0 0, 0, 0, 0, (/I
IIJI'IEC(1, _)=_HDUCT 2, 0 0, 0, 0, 0,
IIifIEC(I, 5) =411110Z 1, 0 O, O, O, O, _)
IWHEC(1, &):411LPC 1, 0 O, O, O, O. 0
IWIIEC(I, 7 ) =411DUCT 2, O, O, O, O, O, 3
IL4HEC(1, 8 ):411HPC 1, O, O, O, O, O,
IWHEC(I, 9) :411PBUR, l, O, O, O, O, O, "13
II_HEC(I,I0)=_|IIIPT , 0, &, -8, 0, 0, O, :::O
I_{rlEC( 1,11 ) =411DUCT, 2, O, O, O, O, O, I'r!
II414EC(I, 12) =4IILPT , i, 2, &, 0, 0, 0, ::_ .:2:::)
I_IIIEC( 1,13 ) :_IIDUCT, 1, O, O, O, O, O, :]_ "0
IL4rlEC(I, 1_ ) :411HQZ , 1, O, O, O, O, O, --I "0
IHHEC(1,15 ) ;_ilSHAF, 1, 12, O, O, O, 2, r'l'l ri-i
IW_tEC(1,16 ) =_HSIIAF, 2, 10, O, O, O, 8, _:

_ I_ItlEC( 1,17 ) =_IIDUCT, 2, O, O, O, O, O, :_ 0
DESVAL(I,2)=0.5500,I.800,O-3700,I-500,_-5000_ -500,0-5000, Z H

0.0000,0.0000,1.000,0.0000,2.000,1.060,0.0000,0.0000,1.800,0.5500D-01, O X
DESVAL(I,3)=O.O0O0,O.O00O,O.0O00,0.O000,0.0000,0.0000,0.0000,

O.O00O,O.O000,O.O00000.OOO0,O.O000,O.OOO0,O.OOOO,O.O000,O.O000,O.O000, Z I_
DESVAL(I,_):O.506O,I.OOO,O.OOOO,-].O00,O.O000,O.O000,O.O000, Z

O.O000,9.O000,O.OOO0,O.O000,O.O00O,O.OOO0,O.O000,O.O000,O.O00O,O.O000,
DESVAL(I,5)=I.OOO,O.O000,O.O00O,O_OOOO,O.OOO0,O.OOOO,O.O000,

O.O000,O.O000,O.O000,O.OOOO,O.OOOO,O.OOOO,O.O000,O.O000,O.O000,O.OOO0,
DESVAL(I,6):O.5000,I.500,O.8500,I.SOO,2.000,2.OO0,O.4500, :]C:>

O.00O0,0.00O0,1.O00,0.00OO,3.OO0,I.OO0,0.0000,0.0O00,1.200,O.I200o --4
DESVAL(I,7):0._SOO,5.§O0,0.0O0O,-I.O0O,O.O0O0,0.0000,0.0000, I"T'I

O.O000,O.OOOO,O.O000,O.O000,O.OOOO,O.OOO0,O.O000,O.OOOO,O.OOOO,O-O000,
DESVAL(l,8):O._500,I._IO,O._700,1.SO6,_oSO0,|.500,O.3000, H

0.O00O,0.O0O0,1.000,0.0000,3.OO0,l. OO0,0.0O00,0.O000,1.200,0.1Z00,
DESVAL(I,9):IOO.O,O.ISOOD-O|,O.OOOO,O.OOOO,O.OOOO,O.OOOO,O.OOO0, "_

o.oooo,o.oooo,o.ooO0,O.OOOO,O.OOOO,O.OOO0,O.OOOO,O.OOOO,O.OOOO,O.OOOO, r-I-
DESVAL(I,IO)=O._OOO,O.2OOO,I.SOO,1.5OO,I.5OO,O.5OOO,O.I§OODO6,

3.000,1.000,0.0000,0.0000,0.1550,0.0000,0.0000,0.0000,1.000,0-1550,
DESVAL(I,ll)=0.50OO,_.500,O.O00O,-].OOO,O.OOO0,O.OOOO,O.OOOO,

O.OOO0,O.OOO0,O.OOO0,O.OOO0,O.OOO0,O.O00O,O.O000,O.O000,O.OOO0,O.OOOO, rr-
DESVAL(I,12)=0.5000,O.3000,1.SOO,2.OO0,_.O00,O.6000,O.]SO6006,

l. OOO,l.OOO,O.OOOO,O.OOOO,O.1950,O.OOO0,O.O000,O.OOOO,l.000,O.19500
DESVAL(I,13)=O.6OOO,O.SOOO,O.OOOO,-I.O00,O.OOOO,O.O000,O.OOOO,

O.OOOO,O.OOO0,O.OO00,O.OOOO,O.OOOO,O.OOOO.O.OOO0,O.OOOO,O.OOO0,O.O000, ¢-t-
DESVAL(I,I_)=I.OOO,O.OGOO,O.O000,O.60OO,O.OOOO,O.O000,O.O000,

O.OO00,O.OOOO,O.OOOO00.OOO0,O.OOOO,O.OOOO,O.OOO0,O.OOO0,O.OOOO,O-OOO0,
DESUAL(I,IS)=O.5OOOD05,0.]OOO,O.8500,2.000,6.000,12.OOoO.O000,

O.O00O,O.OOOO,O.OOO0,O.OOOO,O.O00O,O.OOO0,O.OOO0,O.OOO0,O.60OO,O-OOO0,
DESVAL(I,I6):O.SOOOD0500.3000,O.OOOO,8.O00,|O.OO,O.OO00,O-OOOO,

O.OOOO,O.OOO0,O.O000,O.OOOO,O.OOO0,O.OOO0,O.60OO,O.O000,O.OOOO,O.O000,
DESVAL(I,17)=O.]O00,8.900,O.O000,-I.O00,O.O000,O.O000,O-O00O,

O.O000,O.OOO0,O.O000,O.O000,O.OOO0,O.OOO0,O.OOO0,O.OOO0,O.OOO0,O.O000*
&EHD

m



SAMPLECASE FOR PREPMATE
{D
|EHD
[D MODE:I,

KONFIGiZ,I):'IHLT',I,|,E,O,SPEC(I,I):)OOO.,_MO,|.,ZNO,.HOOI,2NO,20.,
KOIIFIG(I,_)='COHP',2,8,3,OoSPEC(I,2)=I.8o|olo3761oI,3762,I,3763oloOoI,.S2_,
1.73_,1,
KOHFIG(I°3)='SPLI',3,O,7,_,SPEC(I,3)=_.3Z3o
KOIIFIG(I,4)='DUCI',_,I,5,0,SPEC(I°_)=6NO°
KOHFIG(],5)='HO_Z'°5,0,6°O,SPEC(],5)=Oo]°O°Oo.99°O°8°O°I,
KOHFIG(I,6)='CO_IP'°7°I°a,O°SPEC(I°6)=|.3,O01°37£1oI03762,103763°Z°O,Oo.867,
1.373,1,
KOHFIG(I,7)='DLiCT',B,O,9°O,5PEC(I,7)=6_O°
KOIIFIG(I,8)='CD_P',9,0,10,17,SPEC(1,8)=I.3,.162,I,3707,I,3708,1°_709,l,0°O,
.867,12.75,.985,
_OHFIG(I°9)=*gUCT'°Ig,0,1],O,SPEC(I,9)=.O_B,O,O,2990.,|.°18_O0.,
KOtlFIG(I.lO}:'TURB'oI1°IT,12,0,SPEC[1,lO)=_,.79,]°3801,I,3802°I°I°.625°
1,.919o56&b°1°
KOHFIG[I,11)='DUCI'°IZ,O,13,0,SPEC(l,I1)=6NO,

""1 KOHFIG(l,I2)='TUR6',13oIT,14,O,SPEC(I,12)=2.5o.21,I°3803,1,]80_,I,I,O,I,.912,
52_,!,
KOHFIG[L_I3)='DUCT'°I_,O°IS,O,SPEC(I,I3)=6MO°
KOtlFIG(1.,16)='HOZZ',I5oO,16°O,SPEC(I,l_)=O°l,O°6o.99oO°O°O°I,
KOIIFIG(I,I§)='SItF]',2,6,]2,0,SPEC{I°IS)=_OOO,SKI
KOt|FIG(l,I6)='SIIF|'08,lO°O°O.SPEC(I,16)=600008M],
[OHFIG(I,I7)='DUCT'°IO,O,Ig,0,SPEC(I°17)=6_O°
{'L=HO
{14 [PLT: T,PLOT= l. I5II= F,I5IO= F,
IWI=_01OUTCD=2,

DISKWI=O.,ACC6=O.I°ISCALE(I)=2,3°SCALE(I)=I.,.B°I.2°ACCARH:O°
ILEIIG(I)= Z, 3, 6 7, 8,17, 9,10,11°12 13,1_,
IIJ_IEC(]o 2)=_HFAH O° 6° 5, O, 0 O°
IWrtEC(I, 3)=_HSPLT Oo O, O° _, 0 6,
II_IEC(I 0 4 ]=4IJDUC{ 2, O, 0, O, 0 O°
II_IEC(], 5) =_lillOZ 1° 6° 6, O, 0 e,
Ir&IEC(: , 6)=41ILPC 1, O, O, O, 0 6,
IW|tEC(I , 7)=4tlDUC[ 2, O, O° O° 0 O°
ILJ_|EC[I ° _)=_ilIIPC 1° O, O, 6, 6 6,
II_|IEC(I , 9):_IIPSUR 1° O, O, O° 0 O,
I_IEC(; ,16):4|IIIPT O, 8, -8, O, 0 O,
I|{HEC(I, ll)=_|tDUC] 2o O, 6, 6, 0 O,
I_ftEC[ i , 12)=6tILPI 1° 2, 6, O, 0 O,
IL]_EC(1,13) =_tlDUCT, 1, O, O_ O, 0 O,
II|[|EC( l, l_ ) =_HtlOZ , l, O, O, O, 0 O,
IIJHEC(: ,]5)=_li51tAF, 10 12° O, O° O, 2°
I_iEC(! ,16)=_ItSI|AF, 2° 10, O, O, O, 8,
I_LIEC(I,17)=4tlDUCT° 2, O, O, O, O, O,
DE5VAL(l,2)=0.5506,1._O0,O.]700,1.500,_.SO0,6.500,O.5000,

O.O006,O.O000,I.O00°O.OOOO,2.000,I.O00,O.OO60,O.6000,I.800,O.S500D-OI°
DESVAL(]°3)=O.OOOO,6.O000°O.6000,O.OOO0,O.O000,O.O000,O.O00O,

O.OOOO,O.OOOO,O.O000,O.OOO0,O.O000,O.O000o6.O000,O.OOOO,O.O000,O.O000,
DESVAL(],4]:O.5000,1.O00°O.O000°-].O00,O.O000oO.O000°O.O000o

0.0000,0.0000,0.0000,.0.0000,0.0000,0.0000o0.0000,0.0000,0.0000°0.0000,
DESVAL(I,5)=I.OQO,O.OOOO,O.OOOOoO.OQQOoO.OOOOoO.OOOO,Q.O000,
0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,0.0000,

DESVAL(I,6]=O.5OOO,I.5OO,O._5OO°I.5OO,2.0OO,Z.O00,O._500,
0.0000,0.0000,1.000,0.0000,3.000,].000o0.000000.0000°].200o0.1200,

DESVAL(I°7):O._5OO,5.5OO°O.OOOQo-].O00.O.O000°O.O000,O.O000,
O.O000,O.O000,O.O000°O.O000,O.O000oO.OOOOoO.O000,O.OO00,O.O000,O.OOO0°



DESVAL(I,8)=O.q500oI.310,O.q700ol.500,q.500,1.500oO.3000,
0.0000,0.0000o1.000o0.0000,3.000o1.000,0.0000o0.0000,1.200,0.1200,

DESVAL(I,9):IOO.O,O.18OOD-OI,O.O000oO.O000_O.OOOOoO.O000,O.O000o
O.O000,O.O000,O.O000,O.O000,O.O000,O.OOOOoO.OOOOoO.O000,O.O000,O.OOO0,

DESVAL(I 10):0.4000o0.2000o1.500,1.500,1.500o0.5000,0.1500D06o
3.000,1.000,0.0000,_.0000,0.1550,0.0000,0.0000,0.0000,1.000o0.1550,

DESVAL(| 11):0.5000,3.500,0.0000,-1.000,0.0000o0.0000,0.0000,
O.O000,O.O000,O.O000,O.O000,O.O000,O.O000oO.OOOO,O.O000,O.O000oO.O000o

DESVAL(I 12)=O.5000oO.3000,I.500,2.000oq.OOO,O.6000oO.ISOODO_o
1.000,1.000o0.0000,0.0000o0.1950,0.0000,0.0000o0.0000,1.000o0.1950o

DESVAL(! 13):0.6000,0.5000,0.0000,-1.000o0.0000,0.0000,0.0000,
o.ooo0,o.oooooo.o0OOoO.OOOO,O.OOOO,O.O000,O.ooo0oO.O0OO,O.OO0O,O.OOOOo

DESVAL(I lq):l.O00oO.OOO0oO.O000,O.O000,O.O00O,O.O00O,O.O000,
O.O000,O.O000oO.O000,O.O000oO.O000oO.O00O,O.O000,O.OOO0oO.O000oO.O000o

DESVAL(I 15):0.5000D05,0.3000,0.8500,2.000,6.000,12.00,0.0000,
O.O000,O.O000,O.O000oO.O000oO.O000,O.O000,O.O00O,O.O000oO.O000,O.O000,

DESVAL(I 16):0.5000D05o0.3000o0.0000,8.000o!0.00o0.0000,6.0000,
O.O000,O.O000,O.O000,O.O000,O.O000,O.O000,O.OOO0,O.O000oO.O000,O.O000o

DESVAL(I,17):O.3000oS.900oO.O000,-I.O00,O.O000,O.O00O,O.O000,
CO O.O000,O.O000,O.O000,O.O000,O.O000,O.O000,O.6OOO,O.O000,O.O000oO.O000,

&EHD
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TABLE DATA XHPUT 5UI_ARY 16 TABLES

TABLE HUMBER REFEREHCEHUMBER ARRAY LOCATIOH
1 3761 1
2 3762 1075
3 3763 2149
4 3704 3223
5 3705 4297
6 3706 5371
7 3707 6445
8 3708 7681
9 3709 8917

lO 3801 10153
11 3802 10606
12 3803 11203
13 380_ 11656
14 3901 12397
15 3902 12799

r_ 16 3903 13213
O

DATA STORAGEALLOCATIOH 20000
DATA STORAGEHOT USED 6385

&D NODE=I,
IMT:4,
KOHFIG(1)I):)IHLI),I,O,2,OoSPEC(IoI)=I000.,4NB,I.,2NO,.000OI,2N0,2O.o
KOHFIGII,2)='COHPt)2,0,3,0oSPECII,2)=I.8,0,I,3761oI,3762,I,3763)L,O,O,.824,
1.734,1,
KOHFIG(I,3)=tSPLTJ,3,O,7,4,SPEC(I°31=4.323°
KOHFIG(Io4)=)DUCTe,4,O,5oO,SPEC(I°4)=6NBo
KOHFIG(I,S)=*HOZZe°S,O,6oO,SPEC(I,5)=O,I°O°O,.99,0,O°O,I,
KOHFIG(I,6)=tCOHPO)7oO°8,0,SPEC(I,6)=I.3,0,I°3761°l,3762,l°3763ol,O,Oo.867o
1.373,1,
KOHFIG(I,7)='DUCT),8,O,9,O,SPEC(I,7)=6NO,
KOHFXG(I,8):'CO_P',9,0,10oIT,SPECKI°8)=I.3,.162,I,3707,I,3708,I,3709,1,O,O,
.867,12.75,.985,
KOHFIG(I,9)=oDUCT',Ig,0,II,O,SPEC(I,91=.048,O,O°2990.,1.,18400.,
KOHFIG(I,IO)='TURB',II,17,I2,0,SPECKI,IO)=4o.79,I,3801ol,3802,I,I,.625,
1,.919,5680,1,
KOHFIG(I,II)='DUCT',I2,0,13,0,SPEC(I,II)=6xO,
KOHFIG(I,I2)='TUROt°I3,I7,I4,0,SPEC(I,12)=2.5,.21,I,3803,I,380_°I,I,O,I°.gI2,
5244,1,
KOHFIG(I°I3)='DUCT',Iq,O,IS,0,SPEC(I,I3)=6NO,
KOHFIG(I,I4)='HOZZ',I5,O,16,0,SPEC(I,I_)=O,I,O,O,.99°O,O,O,l,
KOIIFIG(I,IS}='SIIFTe,2,6,I2,0oSPEC(I°IS)=_OOO,BMI
KOHFIG(I,16)='SIIFTt,8,IO,O,O,SPEC(I,I6):6000,8NI,

KOHFIG(I,17):'DUCT',IQ,O,19,Q,GPEC(I,17)=6NO,
&EItD

TIlE FOLLOWIHGREPRESEHTS TIlE COIIFIGURATIOH FOR MODE= 1
SAMPLE CASE FOR PREP_AIE

COIIFIGURATIOH DATA 19 STATIOH5 17 CQMPOHEHTS

COMPOHEHT HKXHD CO_IPOHEH! UPSTREAM DOWIISTREAH
HUMBER TYPE 5TAIIOIIS STATIOIIS

1 1 filLET 1 0 2 0
2 4 COMPRESR 2 0 3 0
3 ? 5PLTTTE_ _ 0 7



q Z DUCT B 4 0 S 0
5 9 HUZZLE 5 0 6 0
6 4 COMPRESR 7 a 8 0
7 2 DUCT B B 0 9 0
8 q COMPRESR 9 0 |0 17
$ 2 DUCT B 19 0 II 0

IO 5 TURBINE II 17 12 0
lI 2 DUCT B 12 0 13 O
12 5 TURBIHE 13 17 14 O
13 2 DUCT a 14 0 15 0
14 9 HUZZLE 15 0 16 0
15 lI SHAFT 2 6 12 0
16 11 SHAFT B 10 _ 0
17 2 DUCT B 10 O 19 O

CASE IDEHTIFICATIUN SAMPLE CASE FUR PREPWATE

INPUT DATA

CUMPONENT
HO. TYPE DATINPI DATINP2 DATIHP3 DATINP4 DATIHP5 DATIflP6 DATIHP7 DATIHP& DATINP9

I INLET O.IO000De4 O.O0000 O.OOO00 0.00000 O.OOOO0O.IO00ODel O.eO000 O.O00OOO.lO00OD-Oq
2 COMPRESR |.18000D $1 0.00000 0.10000D 0I 0.37610D 0_ O.1000GD |1 0.37620D 04 0.100000 01 0.37630D 04 0.10000D 01
3 SPLITTER 0._3230D OI 0.00000 0.00000 |.lOOOO 0.00000 0.00000 O.O00OO O.O000O O.OOOO0

DUCT B O.OOOOO O.OOOO0 O.GO000 O.OOOOO G.OOOOO O.O00OO O.O0000 0.00000 O.O00OO
5 NOZZLE O.O00OO O.IOOOOD OI O.OOOO0 O.OOOOO O._90OODIOO O.OOOOO O.OOOOO 8.OOOOO O.IO000D OI
6 CO_IPRESR 0.130009 OI 0.00000 O.lOOOOD OI 0.37610D O_ O.IOOOOD Ol 0.37620D 04 O.IOOOOD OI U.37630D 04 O.IOO00D O1
7 DUCT B 0.80080 O.OOOO0 O.OOOOO |.OOOO6 O.O0000 O.OOOOO O.O000O 0.00000 O.OOOOO
8 COrlPRESR 0.138000 OI 0.16200D 00 0.1O000D 0I 8.37070D 0_ 0.I0000D 0I 0.]7080D 04 0.IOOOOD 0I 0.37090D 04 0.I0000D 01
9 DUCT 6 O.qSOOOD-OI O.O00OO O.OOOGO U.29900D O_ O.IOOOOD OI O,IB_OOD 05 O.OOOO0 0.00000 O.O0000

lO TURBINE D._00OOD 0I 0.79OQOD 00 0.10O0OD OI O.38010D O_ 0.I0OO0D 01 O.3B02GD 04 0.I0O0OD 01 0.IOO0OD Ol 0.62500D 0O
lI DUCT B U.OOOOO O.O0000 O.OOOOO O.O00OO O.O0000 O.O000O O.O000O U.OOOO0 O.O0000
12 TURBIIIE 0.250GOD OI 0.21GOOD GO G.IOOOOD OI 0.38030D Oq O.IOOOOD OI 0,380_00 04 O.IO000D O1 O.IO000D OI O.OOOO0
13 DUCT B O.BOOOO G.B0000 O.O00OO O.O00OO 0.00000 0.00000 0.00000 0.00000 0.00000
lq NUZZLE 0.00000 0.100000 Ol O.00OO0 O.O0000 0.99000D 00 0.OO00O 0.00000 0.00000 0.1O0O0D 01
15 SIIAFT O.qO00OD O_ 0.10000D Ol O.IOOOOD OI O.IOOOOD Ol O.]O000D 01 O.IO000D 01 O.IOOOOD Ol O.IO000D 01 O.IOOOOD OI
16 SUAFT 0.60O0OD 04 0.IOO0OD Ol 0.I0O0BD 01 0.10G_0D OI 0.IO0O0D Ol 0.IO000D OI 0.IO00OD 01 0.1O000D OI 0.10000D 01
17 DUCT B 0.00000 O.O000O O.OOOOO O.O0000 0.00000 O.O00OO O.O0000 O.O0000 0.00000



MODE I HOWBEIXG USED
SUM OF (ERRORSNM2)= 0.00000
IW IPLT: T,PLOT= T,ISII: F,ISIO: F,
I_T=q,IOUICD:2,

DISKHI:O.,ACCS=O.I,ISCALE(I)=Z,3,SCALE(I)=I.,.Sp|.Z,ACCARM=O,
ILEXG(I]= 2, 3, 6, 7o 8,17° 9,10,11,12,13,1_,
II_IEC(], 2)=_HFAH , O, O° q, O, O° O,
IWHEC(I, 3|=qHSPLT° O, O, O° O, O, O,
IHHEC(]o 4)=4HDUC[, 2, O° O, O, O, O,
I_IrlEC(], §);_H|IOZ , 1, O, O, Oo O, O,
I_IIEC(], 6)=_IILPC , |, Oo O° O, O, |,
I_fIEC( |, 7) =41IDUCT, 2, O, O, O° O, O,
I_IMEC(I° 8)=4HIIPC , l, 0, O, O, O, O,
IIJIIEC( | o 9)=4HPBUR, 1, O, O, O, O, O°
ll4FIEC(]o]O)=411HPT ° O, 8° -8, O, Oo O,
IHHEC(I,II)=411DUCT, 2, O° 0,. O, O, |,
II4rlEC( l, 12) :_IILPr , 1, 2, 6, O, O, O,

r'o IWIIEC( l, ] _ ] =_IIDUCT, 1, O, O, O, O, O,
I'_ ]_IIEC(], 14) =411HOZ, 1, O, O, O, O, O,

I[_IEC( ! ° 15 ]=_IISIIAF° 1, 12, O, O, O° 2,
]I4IIEC( ], |6 ] =_IISIIAFo 2, IO, Oo O, O, 8,
II4_IEC(], l 7) =_IIDUCT, 2, O° O, O, O, O,
DESVAL(I,Z):O.5500°|.ROO,O.3700,I.SOO°_.500°q.500,O.5000,

O.O000,O.OOGO,I.OOO,O.OOOO,2.000°I.OOOoO.OOOO,O.OOOOol.800oO.5500D-O|,
DESVAL(],3)=O.O000,O.O000,O.O000,O.O000°O.O000,O.O000,O.O000,

O.O000,O.OOO0°O.0000,O.O000,O.O000,O.O000,O.O000,O.OOO0,O.O000°O.O000,
DESVAL(]o4)=0.50OO°|.O00,O.O000,-|.OOO,O.O000oO.O00O,O.O000°

O.O000,O.O000,O.O000,O.O000,O.O000,O.OOO0,a. O000oO.O000,O.O000,O.O000,
DESVAL(I,5)=].OO0,O.O000,O.O000oO.O000,O.O000°O.O000,O.O000,

O.O000,O.O000,O.O000,O.O000,O.O000°O.O000,O.O000,O.O000,O.O000,O.O000,
DESVAL(I,6)=0.5000,I.500,O.8500,I.500°2.OOOo2.OOO°O.4500°

0.0000°0.0000o1.000°0.0000o3.000,1.000°0.0000°0.0000,1.200°0.1200o
DESVAL(|,7):O.4500,§.500,O.O000,-I.O00,O.O006,O.O000,O.O000o

O.O00O,O.O000°O.O000oO.OOOO,O.O000,O.O000,O.O000,O.O000,O.O000°O.O000,
DESVAL(I,8):O._5OO,I.SIOoO.qTOO,I.5OO,q.500,I.500°O.3000,

O.O000,O.O000,].O00,O.OOOO,S.O00,1.O00°O.O000,O.O000,1.200,O.I200,
DESVAL(I,9)=IOO.O°O.I8OOD-O|°O.O000oO.OOOO°O.O000,O.O000oO.O000°

0.0000,0.0000°0.0000,0.0000,0.0000,0.0000,0.0000,0.0000;0.0000,0.0000°
DESVALCI,IO):O.4OOO,O.2OOO,I.5OO,I.5OO°I.5OO°O.5OOOoO.15OODO6,

3.000,1.000,0.0000°0.0000,0.]550,0.0000,0.0000°0.0000,].000°0.1550,
DESVAL(I,ll]:O.5000°3.500,O.O000o-I.O00,O.O000°O.O000°O.O000,

o.oooo,o.oooooo. O00O,O.OOOO,O.OOOO°O.OOOO°O.OOoo,o.oOOOoO.OOOO°O.OOOO°
DESVAL(|°J2)=O.5OOO,O.3OOOo].500,2.OOO,_.OOO,O.6000,O.]500D06o

I.O00,l.O00,O.OOO0,O.O000,O.1950,O.O000,O.O000,O.O000,].OOO,O.1950°
DESVAL(lolS)=0.6000°O.5000,O.O000,-].O00°O.OO00°O.O000,O.O000o

O.O000,O.O000,O.O000oO.O000oO.OOO0oO.O000,O.O00O°O.O000°O.O000°O.O000°
mDESVAL(I,I_)=I.O00,O.O00O°O.O000,O.O000oO.O000°O.O000,O.O000°

O.O000,O.O000,O.O000oO.O000,O.O000oO.O000oO.O000,O.O000°O.O000,O.O000o
DESVAL(I,15)=O.SOOODO5°0.3000,O.8500o2.000o6.000,12.OO,O.O000,

O.O000,O.OOOO,O.O000oO.O000,O.O000oO.O00O,O.O000oO.O000,O.O000,O.O000°
DESVAL(I,I6):O.5OOOD05,0.3OOOoO.O000°8.000°IO.O0°O.O000°O.O000,

O.O000oO.OOO0°O.O00O,O.O000°O.O000,O.O000°O.O000°O.O000oO.O00OoO.O000,
DESVAL(I,I7]:O.3000o8.900°O.O000,-I.O00°O.O000,O.O000°O.O000,

O.O000oO.O000°O.O000oO.O000oO.OOO0°O.OOO0,O.O000oO.O000,O.O000,O.O000,
"_ZEHD



N FAH 2 N
N N
MN_NNNMNNNNN2

HAX COHDITIOH5 OCCURAT
_KMX_N_N_XXXMMNNNNNNN_MN_M_M_NM

ALT HH VALUE
PTOT O. O.O00 16.7 LB/SQIH
TTOT $. 0.000 538.7 DEG R
CHXH O. 0.000 1019.1 LB/SEC
N_MNNN_NNNNNNNMNMK_X_KNM_NK_KNMM_NXMN
DUCT
H HQ VEL T TOT P TOT P STAT AREA GAM

0.550 608. 539. 2116. 1725. 25.8790 1.6002

UTIPHAX STRESS DEH M/AREA TR H/T
1591.8 6§896.5 0.|68 6.970 1.800 0.570

CONPRESSOR 2 MECHAHICAL DESZGH
l"O
(._ LOADXHG H STG DIAM U TIP C RPM C RPM MAX RPM

0.927 1.00 7_.16 1562.0 6920.6 6828.2 6920.6

STAGE 1
HD W6 HS HH WC CL RIt08 RHOD AR

225. 389. O. O. 35. 5.2 0.158 0.168 _.50
PR DEL H HACH AREA R HUB R TIP HB UTIPHAX 5TR _EIGIIT TIH TMAX STAGE I

1.7337 26.7 0.550 25.879 13.72 37.07 67 1591.8 65896. 649. 539. 539. 165288.

FRAflE _T = 806.03

H 5TG WEIGtiT LEflGTII CEHGRA XHERTIA
1 1655.30 10.38 8.1 165287.8

DUCT
H HO VEL T TOT P TOT P 5TAT AREA GAH

0.550 657. 650. 3670. 2989. 16.6039 1.3977

PR AD EF PO TO liP
).7340 0.8240 3659.5 649.8 37781.
Ill UO HI CHI

128.75 155.65 1000.00 1019.09

WW_WWWWW_N_MM_ TOTAL CQMP NEIGHT 15 1655.303

LPC 6

_AX COHDITIOItS OCCURAT

ALT _11 VALUE.
"_PTOT O. O.OOO 25.5 LB/SQI|I

TTOT O. 0.000 6_9.8 DEG R
CL4IH O. 0.000 121.3 LB/SEC



DUCT
M HO VEL T TOT P TOT P 5TAT AREA GAM

0.500 609. 650. 3670. 3094. 3.2503 |.3977

UIIPMAX STRESS DEH H/AREA TR H/T
1001.0 7725.8 0.168 0.627 1.200 0.850

COMPRESSOR 6 MECHAHICAL DESZGH

LOAOIHG H STG DIAH U TIP C RPM C RPM MAX RPM
0.866 1.00 46.63 894.3 4920.4 4396.1 4920.4

STAGE 1
[40 HB _S HH HC CL RHOB RItOD AR

71. 31. 31. 162. 17. 4.1 0.]68 0.168 2.00
PR DEL H bACH AREA R HUB R TIP HB UTIPHAX SIR HEIGIIT TIH TMAX STAGE 3

1.3741 17.1 0.500 3.290 19.82 23.31 125 1001.0 7726. 314. 650. 650. 26483.

H STG WEIGHT LEHGTH CEHGRA ]HERTIA
r_ 1 313.76 q.09 4.1 26482.8

DUCT
M HO VEL T TOT P TOT P 5TAT AREA GAM

0.500 641. 721. 5038. 4250. 2.5254 1.3953

PR AD EF PO 10 lip
1.3730 0.8670 5038.3 720.6 4542.

HI HO HI CQI
155.45 172.54 187.86 ]21.26

_XXXNXNXMNMNNNNNMNTOTAL COHPHEXGIIT IS 313.764

_NNNMMMNNNNNN
N N
N DUCT 7 M
N N

MNNNAMNNN_NN2

MAX COHDIIIOIIS OCCURAT
_M_NXM_NKKNKMNNM_NNNNMN

ALY HII
PlOT O. 0.000
1101 O. 0.000
N_NNNNNNNN_XNNNNNNNXNM
DUCT , 7
RH: 20.40 RT= 23.27 LEHG= 15.76
AREA= 2.731RIIO=.168

CAS HT IHC HT H]O[N
6.3043 5.5279 11.8322

NM_NMNNN_NNNX
N

tlPC 8 M

HAX COIIDII]OIIS OCCUR A[



ALT MH VALUE
PTOT O. 0.000 35.0 LB/SQIH
TTOT O. 0.000 720.6 DEG R
CWZH o. 0.000 93.0 LD/SEC
MNN_NNNNN_NNNNNNN.NNNNNNNNNNN_NNN_X_NNN
DUCT

M XO VEL T TOT P TOT P 5TAT AREA GAM
0.450 580. 721. 5038. 6387. 2.7306 1.3953

UTIPMAX STRESS DEH W/AREA TR H/T
1190.8 30837.8 0.168 1.20_ 1.200 0.470

COMPRESSOR 8 MECIIAHICAL DESlGH

LOADIHG H STG DIAH U TIP C RPM C RPM MAX RPM
0.842 14.08 25.35 1017.1 10838.5 9195.5 10838.5

STAGE 1
MD MB MS WH HC CL RIIOB RHOD AR
9. 26. 24. 13. 8. 3.5 0.168 0.168 4.50

I'_ PR DEL H MACH AREA R HUB R TTP HE UTIPMAX STR MEIGHT TIH TMAX STAGE I
r._ 1.3028 15.1 0.q50 2.731 5.96 12.67 80 1198.8 30838. 77. 721. 721. 1372.

STAGE 2
HD NO HS HH HC CL RHOB RHOD AR

15. 14. 1_. 10. 6. 2.8 0.168 0.168 4.27
PR DEL H MACH AREA R HUB R TIP HB UTIPMAX STR MEIGtIT TIH TMAX STAGE I

1,2768 15.1 0.q39 2.227 7.65 12.67 101 1198.8 25244. 60. 783. 783. 1397.

STAGE 3
WD MO MS HH HC CL RIIOB KtlOD AK

18. 9. 9. 8. 5. 2.3 0.168 0.168 4.04
PR DEL II MACH AREA R HUE R TIP HE UTIPflAX STR HEIGtiT TIH TMAX STAGE 1

1.2550 15.1 0.q29 1.8_9 8.71 12.67 121 1198.8 20998. 50. 844. 844. 1448.

STAGE
MD NB HS HH HC CL .RIIOB RIIOD AR

19. 7. 7. 7. 5. 2.0 0.168 0.168 3.81
PR DEL tl MACH AREA R HUE R TIP HE UTIPMAX 5TR HEIGHT TIH TMAX STAGE I

1.2366 15.1 0.q18 1.559" 9.44 12.67 140 1198.8 17722. 43. 906. 906. 1439.

STAGE 5
HD NE HS MII NC CL RilOfl RHOD AR

18. 5. 5. 6. 4. 1.8 0.168 0.168 3.58
PR DEL II MACII AREA R llUB R TIP HE UTIPMAX 5TR HEIGtIT TIN TMAX STAGE I

1.2206 15.1 0._07 1.331 9.98 12.67 158 1198.8 15149. 38. 967. 967. 1382.

_STAGE 6
_D NB HS HH HC CL RIlOB RIIOD AR

16. 4. 4. 6. _. 1.6 0.168 0.168 3.35
PR DEL II MACtl AREA R IIUB R TIP HB UTIPMAX 5TR HEIGIIT TIH TMAX STAGE I

1.2068 15.1 0.396 1.150 10.39 12.67 174 1198.8 13100. 34. 1027. 1027. 1324.

STAGE 7
WD NE NS HU WC CL RIIOB RIIOD AR

15. 3. 3. 5. 3. 1.5 0.168 0.168 3.12
PR DEL II MACH AREA R HUB R TIP HE UTIPHAX 5TR HEIGIIT TIM TMAX STAGE 1

1.19_7 15.1 0.306 1.004 10.71 12.67 188 1198,8 11_3. 31. 1088. 1080. 1260.

STAGE 8



MD HB MS HH HC CL RHOB RHGD AR
14. 3. 3. 5. 3. 1.4 0.168 0.168 2.88

PR DEL Jl MACH AREA R HUB R TIP HB UTIPMAX SIR HEIGHT TIH ]MAX STAGE I
1.1840 15.1 0.375 0.885 10.96 12.67 200 1198.8 10008. 28. 1147. 1147. 1191.

STAGE 9
HD HB MS MH HC CL RHOB RHOD AR

25. 4. 4. 5. 3. 1.3 0.286 0.286 2.65
PR DEL H MACH AREA R flUO R TIP HB UTIPMAX STR MEIGIIT TIH THAX STAGE I

1.1744 15.1 0.364 0.787 11.16 12.67 209 1198.8 15265. 42. 1206. 1206. 2142.

STAGE 1o
HO H6 W5 WH HC CL RIIO6 RIIOD AR

23. q. q. 5. 3. 1.3 0.286 0.286 2.42
PR DEL H HACH AREA R HUB R TIP HB UTIPHAX STR HEIGHT TIH THAX STAGE I

1.1659 15.1 0.354 0.704 11.3] 12.67 215 1198.8 13673. 39. 1265. 1265. 2013.

STAGE 11
WD HB HS HH HC CL RIIOB RHOD AR

r_ 22. 4. 4. 5. 3. 1.3 0.286 0.280 2.19
O_ PR DEL H MACH AREA R HUB R TIP HB UTIPflAX STR HEIGIIT TIH TMAX STAGE I

1.1582 15.1 0.343 0.635 11.47 12.67 217 1198.8 12333. 57. 1324. 1324. 1913.

STAGE 12
WD HB W5 HH HC CL RHOB RIIOD AR

21. 3. 3. 5. 3. 1.3 0.286 0.286 1.96
PR DEL H MACH AREA R HUB .R TIP HB UTIPMAX STR WEIGHT TIH TMAX STAGE I

1.1513 15.1 0.332 0.577 11.59 12.67 215 1198.8 11198. 35. 1382. 1382. 1842.

STAGE 13
HD HE MS HH HC CL RtlOB RHOD AR

20. 3. 3. 5. 3. 1.3 0.286 0.286 1.73
PR DEL H MACH AREA R HUB R TIP HB UTIPnAX SIR HEIGIIT TIH TMAX STAGE 1

1.1450 15.1 0.321 0.527 11.68 12.67 208 1198.8 10230. 34. 1439. 1439. 1790.

STAGE lq
HD HD HS HH HC CL RHOB RHOD AR

19. 3. 3. 5. 3. 1.4 0.286 0.286 1.50
PR DEL H MACH AREA R HUB R TIP HB UTIPMAX SlK WEIGHT TIH TMAX STAGE I

1.1392 15.1 0.311 0.484 11.77 12.67 197 1198.8 9399. 34. 1496. 1496. 1776.

H STG HEIGHT LEHGTII CEHGRA IHERTIA
14 581.92 24.74 13.9 22295.5

DUCT
HO VEL T TOT P TOT P 5TAT AREA GAM

0.31! 584. 1553. 64238. 60225. 0.4352 1.3475

PR AD EF PO TO lip
12.7500 0.8670 64237.9 1553.3 56017.
HI HO WI C_ll

172.54 383.29 187.86 93.01

XM.XXXXXXNXXXXXXMX. TOTAL COHPHEIGIIT I5 581.91S

MM_KMMAMM_MM_

x DUCT 17 x
M M
_X_MN_MMX_M_ 2



HAX COHDITIOH5 OCCURAT
K_NNMNMNMNXMNMMXMNN_NHN

ALT tlH
PTOT O. 0.000
TTOT 0. 0.000
NXNNNHNNNNNNNNNNNNMNNNN

DUCT , 17
RH= 11.90 RT= 12.60 LEHG= 6.27
AREA= 0.376 RH0:.286

CA5 HT XHC HT RTOT
11.3975 10.7609 22.158.4

NNNMNNM_X_N_N
X N
M PBUR 9
N N
NN_NNN_MNNN_2

'-,.,,I
MAX COHDITIOH5 OCCURAT
MNMNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN

ALT HH VALUE
PTOT O. 0.000 4_6.1LB/SQIH
TTOT 0. 1.000 1553.3 DEG R
CRIH O. 1.000 9.0 LB/SEC

BURHERHUMBER 9
Rllt ROUT LEXGTH HACH RSPEC
10.177 14.023 21.600 0.053 4._19
CA5 RT LIH RT HOZ HT IItC RT ERAHE HTOT

43.0 5q.2 21.7 31.2 178.6 328.7

NNANNHMNMMNHM
N N
N HPT I0 N

N
_NKHK_MNNNN_2

NAX COIIDITIOH5 OCCURAT

ALT HH VALUE
PTOT O. 0.000 42_.7 LD/SQIH
TIOT O. 0.000 2990.0 DEG R

CHOUT O. 0.000 55._ LS/SEC

DUCT
H HO VEL T TOT P TOT P STAT AREA GAH

O.qOO 998. 2877. 61154. 55218. 0._795 1.2912

UIIPHAX SIRES5 DEH RtAREA TR U/T
1060.5 10_88,8 0.286 0.294 1.0oo 0.908

TURSIHE lO _ECIIAHICAL DESIGII
H/T II STG LOADItlG AREA

0.908 2.000 0.200 0.479
UT RTIP RIIUB DEL II RPH HAXRP_ TORq



1060.5 11.2 10.2 224.6 10835.5 10038.5 325775.

SIAGE 1
DISK BLADE VAHE HHD CASE AR

6.9 2.6 13.2 26.1 4.8 1.50
PR DEL H HACH AREA R llUB R TIP HE MAXUTIP SIR WEIGIIT LEHGTH STAGE I

xxxM WARHIHGFOLLOWIHG STAGE DESIGH LIMIT EXCEEDED NMMNN
STAGE LOADIHG 15 0.20 DES LIMIT 150.28
_STAGE LOADIHG 1S TOO HIGH IHCREASE LQADIHG IHPUT I/TLP=LOADIHG NN
1.9609 112.3 0.400 0.479 10.18 11.21 154 1060.5 10_89. 53.65 2.40 634.

STAGE 2
DISK BLADE VAHE H_D CASE AR

11.5 7.2 36.2 42.1 8.3 1.50
PR DEL H HACH AREA R IIUB R TIP HO flAXUTIP SIR WEIGIIT LEHGTH STAGE I

XXNN RARHIIIG FOLLOWIHGSTAGE DESIGH LIHIT EXCEEDEDxM.xx
STAGE LOADIHG 15 0.20 DES 11HIT 1S0.28

I'_ NNSTAGE LOADIHG 15 TOO HIGH IHCREASE LOADIHG IHPUT I/TLP=LOADIHG _N
(30 2.1&90 112.3 0.450 0.796 10.18 11.84 101 1120.1 17422. 105.35 3.88 i356.

H STG LEIIGTH WEIGIIT CEHGRA IHERTIA
2 6.28 159.00 5.0 1990.

DUCT
M HO VEL T TOT P TOT P STAT AREA GAM

0.500 1065. 2096. 14225. 12113. 1.5459 l.SlOS

PR TR AD EF PD TO TO.l
4.2991 1.3553 0.9190 14224.8 2122.q 2096.q
H IX H OUT AREA FLOH liP
777.55 552.92 5.23 176.28 56024.

NNNNNNNNNNNNNNNNNNNTOTAL TURD HEIGHT 15 158.997

NNNXNNNNNN_NN
N N

DUCT II
N N
NNNNN_MNNM_2

HAX COtlblllOllS OCCURAT
_N_NNN_MN_N_NNNM_N_K_NX

ALT Mli
PTOT O. O.OOO

TlOT O. 0.000
ANHNKM_AANKNN_NNMNAKNNN

DUCT , lI
RII: lO.O0 R[: 1_.07 LEIIG: 10.74
AREA: 1.5_6 Rl10:.286

CAS _Jl IlIC HI WIOI
_.6581 3.56_3 B1222_

LPT 12



N N
HHNNMMHMNM_H2

MAX COHDITIOHS OCCURAT
_KM_N_KNNNN_M_NHN_KNN_NNN_N_N_X_HNXN

ALT HII VALUE
PTOT O. 0.000 98.8 LB/5qIH
TTOT O, 0.000 2096.5 DEG R
CWOUT O. 0.000 211.0 LB/5EC
NNNNNNHNNNNNNNNNNNNN_NNNNNMX_NN_N_NN

DUCT
M HQ VEL T TOT P TOT P STAT AREA GAH

0.500 1065. 2097. 1_229, 12117. 1.5_55 1.3105

UTIPHAX STRESS DEN M/AREA TR HIT
899.1 5967.9 0.2B6 0.505 1.000 0.915

TUR_]HE 12 HECHAHICAL DESIGH
H/T H STG LQADIHG AREA

r_o 0,916 3,000 0.300 1.5_6
_:) UT RTIP RHUB DEL H RPM HAXRPM TORq

899.1 20.9 19.2 161.5 q920.q q920.q 5q2172.

STAGE 1
DISK BLADE VAHE HMD CASE AR

30.8 13.7 68.5 119.2 11.7 2.00
PR DEL H MACH AREA R HUB R TIP ItB MAXUTIP STR NEIGilT LEHGTH STAGE l

1.5_8B 53.& 0.$00 1.546 19.17 20.9_ 223 899.1 6968. 2_3.83 3.10 10705.

STAGE 2
DISK BLADE VA|IE H_D CASE AR

38.3 18.9 9_._ 105.2 11.2 3.00
PR DEL H MACH AREA R flUB R TIP UB MAXUTIP STR NEIGIIT LEHGTH STAGE I

1.6212 53.& 0.533 2.178 lB._0 20.9_ 23_ 899.1 9819. 267.93 2.97 12920.

STAGE 3
DISK BLADE VAHE |IWD CASE AR

_5.1 32.& 15q.1 105.5 12.8 q.O0
PR DEL H MACH AREA R IIUB R TIP HB HAXUTIP STR REIGHT LEIIGTII STAGE I

1.7172 53.8 0.567 3.209 17.07 20.9_ 203 B99.1 14469. 358.29 3._0 16289.

FRAME _r = 318.95

H 5TG LEHGTH HEIGHT CEHGRA IHERTIA
3 12.62 1189.01 8.2 3991_.

--DUCT
H HO VEL T TOT P TOT P STAT AREA GAM

0.600 1089. 1525. 3295. 2609. 5.17_1 1.3350

PR TR AD EF PO TO 10.1
_.3186 1.5760 0.9120 329_.8 1523.7 152_.6
H ]H H OUT AREA FLOI4 lip
5_.69 583.23 20.12 185.29 _2328.

IXXXX_._H_Ni_t_ TOTAL TURB _EIGJIT 15 llBg.00B



MNMNNMNHNNNNN
N N
N DUC_ 13 N
N H
NNNNNNNNNNNN2

MAX COHDZTZOH5OCCURAT
NNNNNNNNNNNNNNNNNNNNNNN

ALT HH
PTOT 0. 0.000
TTOT 0. 0.000
NNNNNNNNNNNNNNNNNNNNNNN

NNNNNNNNNNNNN
N N
N HOZ l_ H
N N
NNNNNNNNNNNN_

MAX COHD[T]OHS OCCURAT
NNNNNNMNMMNNMMMNNNNMNNN

C3 ALT MH
PTOT 0. 0.000
TTOT 0. 0.000
NNNNNNNNNNKNNNNNNNNNNNN
HOZZLE L4
MEIGHT= 155.91LEHOTH= 41.876 TR MT= 0.00

NNNNNNNNNNNNN
N N
M DUCT 4 M
M
NNNNNNNNNNNN 2

HAX COHDITIOH$ OCCURAT
NNKNNXN_NNNHNNNNNNNMNNN

ALT FIX
PTOT 0. 0.000
TTOT 0. 0.000
NNNNNNNNNNNNNNNNNNNNNNN

DUCT . 4
RH= 22.33 RT= 33.92 LEHG= 11.59
AREA= ]4.224 RHO=.168

CAS WT [HC NT WTOT
7.1743 4.7223 11.8966

NNNNNNNNNNNNN

M M
N IIOZ §
N M

NNNNNNNMMNNK_

MAX CONDITIOH5 OCCURAT
.KKMNMNM_HN_HN_XN_XNXN

AL[ rllt
PTOT 0. 0.000
TIO[ O. O.OOO



XN_NMMMNNMNNHNNNMMNMMNN
HOTZLE 5
_EIGIIT = 2_2.87 LEHGIH= 67.836 TR WT= 0.00

NNMNNNNNNNNNN
M M
N S|tAF 15 K
M N
MNNNHNXHNN_N_

HAX TORQUE COHDITIOH
_NHHN_HHNMMMN_NMNNNNNNM

TORQUE
10.6
N_X_NMNN_N_MNNNNNN_NMN
SHAFT ]5

DO DX LEHG DH WT
5.89 5.85 89.48 0.86 277.62

(..o
TOTAL IHERTIA OF TIII5 SPOOL 15 231584.

N_NN_N_NN_MX
N M
N SIIAF 16 N
N N
NHNMM_N_NNM2

HAX TORQUE COHDITIOH
HN_NNM_NKKN_N_NNXNNHNN

TORQUE
9.3

N_XHNHHNMMNMNNN_NNNNMNM
SIIAFT 16

DO DI LEHG DIi WT
7.72 7.29 27.87 2.12 _2.22

TOTAL IHERTIA OF THIS SPOOL IS 24286.
HE DH VALUE OF2.I2HILLIOH IS HIGH

NNNNNNNNMNNNN
N M
N ACC5 NT x
N N
NHNN_NNHNHH2

ACeS NT= _0.16_



t.IEIGHT IHPUT DATA IX EHGL UHXT5
GIEIGIIT OUTPUT DATA IX EHOL U|IIT5

EHGIHE 5CALIHO DATA
MNMMK_NMNNNNNNMMNMN
SCALE FACTOR 1.00
HNKKMNNNNM_HMMMNNNM

COHP WT COHP ACCU UPSTREAMRADIUS DOMHSTREAMRADIUS
HO EST LEH LEH RI RO RI RO RI RO RI RO HSTAGE

1 0. 0. 0. 0 0. 0. 0. 0. 0. 0. 0. 0
2 1455. 10. 10. 14 37. O. O. 19. 34. O. O. 1
3 O. O. 10. 19 34. O. O. I9. 23. 23. 34 0
4 12. 12. 22. 22 3_. 0. O. 22 34. O. 0 0
5 243. 68. 90. 0 34. O. O. 0 32. O. 0 0
6 314. 4. 14. 20 23. O. O. 20 23. O. 0 1
7 12. 16. 30. 20 23. O. O. 20 23. O. 0 0
8 582. 25. 55. 6 13. O. O. 12 13. O. 0 1_
9 329. 22. 83. 10 14. o. O. 10 14_ O. 0 0

10 159. 6. 89. IO 11. O. O. 10 13. O. O. 2
11 8. II. 100. 10 13. o. o. 10 13. o. o. 0
12 1189. 13. 112. 19 21. o. o. 14 21. o. o. 3
13 o. o. 112. 1_ 21. \0. o. 14 21. o. o. 0
14 ISG. 42. l§q. 0 21. P. o. 0 19. o. o. 0
15 278. o. 89. lq 37. o. o. IO 13. o. o. 0
16 42. O. O. 20 23. 12. 13. 0 O. O. O. 0
17 22. 6. 61. 12 13. O. O. 12. 13. O. O. tO

TOTAL BARE EHGXHEMEXGNT=4800. ACCESSORIES: 440.16 ESTIMATED TOTAL LENGTH: 154. ESTIMATED HAXIMUH RADIUS: 37.
ESTIHATED CEUTER OF GRAVITY: 51.
ESTIHATED AIRFLO_ SCALIHO EXPONENT |5 1.000



(.o

ccc
c CCCCDDDDDDDDDDHHHHHIItlH
C C HHHHHHHHHHHIIHHHHHHHtIHHHHHHtlHHHIIHHHHHHHIIHHHHHHHHHHH
C C
C C
C C
C C
C CCCCDDDDDDDDDDDDDD
C CCCCDDDDDDDDDDDDDD TTTTTTTTTTHHHHHHHHHHHHHHHHHHHHH
C cCC TTT T HIIHtlflHHHHHHHHHH
C CCC TTTT t
CC Pp TtTD
C CCCCCCCCCCCCCCCCCCCCCDDDDDDPPPPPPPPPPPPPPPPP TTTTDDDDDDDDDD

C CCCCCCC PpppppPPPPPPPPPPPTTTTTTDDDDDDDDDD
C CCCCCCC
CCCCCCCC

...... C/L..... C/L..... C/L..... C/L..... C/L..... C/L..... C/L ..... C/L..... C/L..... C/L ..... C/L..... C/L ..... C/L..... C/L..... C/L ........



14EIGHT IHPUT DATA IH EHGL UHIT5
14EXGIITOUTPUT DATA XH EHGL UHIT5

EHGIHE SCALIHG DATA
NXNNNNNNNNNNNNNNNNN
SCALE FACTOR 0.80

COMP HT COMP ACCU UPSTREAH RADIUS DOMHSTREAMRADIUS
HO EST LEH LEH R! RO RI RO RI RO R[ RO HSTAGE

I O. O. O. O. O. O. 0. O. O. O. O. 0
2 1223. 9. 9. 12. 33. O. O. 17. 31. O. O. 1
3 O. O. 9. 17. 31 O. O. 17. 21. 21. 31. 0
4 9. 10. 20. 20. 31 O. O. 20. 31. O. O. 0
5 197. 61. 81. O. 31 O. O. O. 29. O. O. 0
6 223. 4. 13. 18. 21 O. O. 18. 21. O. O. 1
7 8. 14. 27. 18. 21 O. O. 18. 21. O. O. 0
8 419. 22. _9. 5. ll O. O. 11. II. 0. O. 1_
9 268. 22. 76. 9. 13 O. O. 9. 13. O. O. h

(.,o IO 115. 6. 82. 9. 10 O. O. _. 12. O. O. 2
"P:' 11 6. !0. 92. 9. 12. O. O. 9. 12. O. O. 0

12 914. 11. 103. 17. 19, O. O. 13. 19. O. O. 3
13 O. O. 103. 13. 19. O. O. 13. 19. O. O. q
14 125. 37. 140. O. 19. O. O. O. 17. O. O. 0
15 237. O. 82. 12. 33. O. O. 9. 12. O. O. 0
16 38. O. O. 18. 21. 11. 11. O. O. O. O. 0
17 16. 6. 55. 11. II. O. O. II. 11. O. O. fO

TOTAL lAKE EHGIHE HEIGHT= 3795. ACCEEEORIE5= 347.50 ESTIHATED TOTAL LEHGTH= lqO. ESTIMATED MAXIMUM RADIUS= 33.
ESTIflATED CEHTER OF GRAVITY= 46.
ESTIHATED AIRFLOW 5CALIHG EXPOHEliT 15 I.Oq9



t4EIGHT IHPUT DATA IH EHGL UHITG
i4EIGIIT OUTPUT DATA IH EIIGL UHITS

EHGIHE SCALIHG DATA
_MMNX_NMMKMNNNN_N_X
SCALE FACTOR 1.20

COHP Mr coHP ACCU UPSTREAH RADIU! DOWHSTREANRADIUS
HO EST LEH LEH RI RO RI RO RI RO RE RO HSTAGE

1 0. 0. 0 0. O. 0. 0 O. O. 0 0. 0
2 1707. 11. 11 15. 41. 0. 0 21. 38. 0 O. 1
3 0. O. 11 21. 38. 0. 0 21. 25. 25 38. 0
4 16, 13, 24 24. 37. 0, 0 24, 37, 0 O. 0
5 288. 74. 98 O. 37. O. 0 O. 35. 0 0. 0
6 _15. 4. 16 22. 26. 0. 0 22. 26. 0 0. I
7 16. 17. 33 22. 25. O. 0 22. 25. 0 0. 0
8 765. 27. 50 7. 14. O. I |3. lq. 0 0. 1_
9 389. 22. 89 11. 15. O. 0 11. 15. 0 O. 0

10 208. 7. 96 11. 12. 0. 0 11. 14. 0 0. 2
11 11. 12. 107 11. 14. 0. 0 11. lq. 0 O. 0
12 1q89. 14. 121 21. 23. 0, 0 16. 23. 0 0. 3
13 0. 0. 121 16. 23. 0. 0 16. 23. 0 O. O,
14 187. 46. 157 0. 23. 0. 0 9. 21. 0 O. 0
15 316. 0. 96. 15. 41. 0. 0 11. 14. 0 0. 0
16 46. O. 0. 22. 25. 13. lq 0. 0. 0 O. 0
17 29. 7. 67. 13. 1_. O. 0 13. 14. 0 0. IO

TOTAL BARE EHGIHE HEIGHT= 5882. ACCESSORIES= 549.G4 ESTIMATE9 TOTAL LEtiGTH= 167. ESTIMATE9 MAXIMU_ RADIUS= qL.
ESIIHATED CEHTER OF GRAVITY= 56.
ESTIMATED AIRFLO_ SCALX|IG E×POIIEHT 15 1.114

UPDATED IHPUT DATA TO REFLECT CALCULATED IHPUT
COrlPOIIEHT
HO. TYPE DATIHPI DATIHP2 DATIHP3 DATIIIPq DATIHP§ DATIIIP6 DATIHP7 DATIIIP8 DATIHP9

l IHLET 0.100000 04 0.00000 0.146960 02 0.00000 0.00000 0.100000 01 0.00000 0.00000 0.100000-04
2 COMPRESR 0.180009 01 0.00000 0.392509 Oq 0.37610D 04 0.102270 04 0.376209 04 0.957729 00 0.37630D Oq 0.391270 ll
3 SPLITTER 0._32300 01 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.iiO|i
4 DUCT 8 0.00000 0.00000 0.00000 G.00000 0.00000 0.00000 0.00000 0.00000 0.00001
5 HOZZLE 0.153530 04 0.100000 01 0.00000 0.00000 0.990000 60 0.00000 0.00000 0.00000 0.100000 OI
6 DOrtPRESR 0.13000D 01 0.00000 0.357379 04 0.37610D Oq 0.12_379 03 0.376209 04 0.100230 01 0.37630D 04 0.182669 OI
7 DUCT O 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 O.JlJll
8 CO_PRESR 0.130000 01 0.16200D 00 0.516809 04 0.370700 04 0.921770 02 0.370800 Oq 0.905959 00 0.370909 O_ 0.185150 01
9 DUCT D 0.48000D-01 0.00000 0.00000 0.299000 0_ 0.100000 01 0.18_00D 05 0.00000 0.00000 O.0OeOJ

10 TURSIHE 0.400000 01 0.79000D O0 0.41996D 00 0.380100 0_ 0.60035D 00 0.380209 0_ 0.10336D 01 0.10993D 01 0.52500D ||
_11 DUCT D 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.|0500

12 TURSIIIE 0.25000D 01 0.21000D 00 0.379_0D 00 0.38030D 0_ 0.86961D O0 0.380_00 04 0.99700D 00 0.22118D 01 O.IllOI
13 DUCT O 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.6|000
14 HOZZLE 0.640170 03 0.10000D 01 0.00000 0.00000 0.99000D 00 0.00000 0.00000 0.00000 0.100000 01
15 SHAFT O._00009 04 0.100009 01 0.100009 01 0,100009 01 0.100000 01 0.100000 01 0.100000 Q1 0.100000 01 0.100010 01
16 SIIAFT 0.60000D 0_ 0.10000D Ol 0.10000D Ol 0.100000 01 0.100000 Ol 0.100000 01 O.lO000D 01 0.100000 Ol O.100eeD |1
17 DUCT O 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0,11011



CASE IDEHTIFICATIOU SAMPLE CASE FOR PREPNATE

SlAT]OH PROPERTY OUTPUT DATA

FLOM MEIGHT TOTAL TOTAL FUELIA]R REFERRED HACH STATIC IHTERFACE CORRECTED
STATIOH FLOM PRESSURE TEMPERATURE RATIO FLOM MUHBER PRESSURE FLOM ERROR

STATP] STATP2 STATP3 STATP4 5TATP5 STATP6 STATP7 STATP8
1 0.10000D Oq 0.14696D 02 0.53867D 03 0.00000 O.]OIgID 04 0.00000 0.00000 0.00000
2 0.]0000D 04 0.14696D 02 0.53867D 03 0.00000 0.10191D 04 0.00000 0.00000 0.00000
3 O.IO000D 04 0.25483D 02 0.64979D 03 0.00000 0.64548D 03 0.00000 0.00000 0.00000
4 0.81214D 03 0.25483D 02 0.64979D 03 0.00000 0.52422D 03 0.00000 0.00000 0.00000
5 0.81214D 03 0.25_83D 02 0.64979D 03 0.00000 0.52422D 03 0.922279 O0 0.146960 02 0.00000
0 0.81214D 03 0.25483D 02 0.64979D 03 0.00000 0.52422D 03 0.91304D O0 0.14696D 02 0.00000
7 0.18786D 03 0.25483D 02 0.64979D 03 0.00000 0.L2126D 03 0.00000 0.00000 0.00000
8 0 18786D 03 0.34988D 02 0.72056D 03 0.00000 0.93005D 02 0.00000 0.00000 0.00000
9 0 18786D 03 0.34988D 02 0.72056D 03 0.00000 0.93005D 02 0.00000 0.00000 0.00000

10 0 15743D 03 0.44610D 03 0.15533D 04 0.00000 0.89748D 01 0.00000 0.00000 0.00000
11 0 16125D 03 0.42468D 03 0.29900D 04 0.24256D-01 0.13397D 02 0.00000 0.00000 0.00000
12 0 18529D 03 0.98812D 02 0.20965D 04 0.21043D-01 0.55404D _2 0.00000 0.00000 0.00000
13 0 18529D 03 0.98812D 02 0.20965D 04 0.21043D-01 0.55404D 0E 0.00000 0.00000 0.00000
14 0 19168D 03 0.22886D 02 0.15247D 04 0.203_7D-01 0.21104D 03 0.00000 0.00000 0.00000
15 0 19168D 03 0.22886D 02 0.15247D 04 0.20327D-01 0.21104D 03 0.83092D 00 0.14696D 02 0.00000
16 0.19168D 03 0.22886D 02 0.15247D 04 0.203279-01 0.21104D 03 0.82261D 00 0.14696D 02 0.00000
17 0.30434D 02 0.44610D 03 0.15533D 04 0.00000 0.00000 0.00000 0.00000 0.00000
19 0.15743D 03 0.44610D 03 0.15533D 04 0.00000 0.89748D 01 0.00000 0.00000 0.00000

COHPOHEHTOUTPUT DATA
COHPOHEHT
HO. TYPE DATOUTI DATOUT2 DATOUT3 DATOUT4 DATOUT5 DATOUT6 DATOUT7 DATOUT8 DATOUT9
1 IHLET 0.00000 0.00000 0.00000 0.10000D 01 0.10000D 01 0.00000 0.10000D 01 0.10386D 01 0.10000D-04
2 COHPRESR -0.37786D 05 0.40000D 04 0.00000 0.1S000D 01 0.81382D 01 0.10000D 01 0.10227D 04 0.82400D 00 0.17340D 01
3 SPLITTER 0.43230D Ol 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
4 DUCT B 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
5 HOZZLE 0.26647D 05 0.10556D 04 0.17340D 01 0.15353D 04 0.15353D 04 0.10000D 01 0.99000D 00 0.18930D OI 0.17340D 01
6 COIIPRESR -0.45423D 04 0.40000D 04 0.00000 0.13000D 01 0.16143D 01 0.10000D 01 0.12437D 03 0.86700D 00 0.13730D 01
7 DUCT B 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
8 COHPRESR-0.56024D 05 0.60000D 04 0.00000 0.13000D 01 0.32396D 02 0.98500D O0 0.92177D 02 0.86700D O0 0.127509 02
9 DUCT B 0.00000 0.48000D-01 0.00000 0.24256D-01 0.00000 0.13747D 05 0.00000 0.10000D Ol 0.29900D 04

I0 TURBIHE 0.56024D 05 0.60000D 04 0.I0000D 0l 0.40000D 01 0.43996D 00 0.56800D 04 0.68035D 00 0.91900D 00 0.42979D 01
11 DUCT B 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
12 TURBIHE 0.42328D 05 0.40000D 04 0.10000D 01 0.25000D 01 0.37940D 00 0.52440D 04 0.86961D 00 0.91200D 00 0.43176D 0!
13 DUCT B 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
14 MOZZLE 0.87342D 04 0.14660D 04 0.15573D 01 0.64017D 03 0.64017D 03 O.IO000D 01 0.99000D O0 0.18616D 01 0.15573D 01
15 SHAFT 0.00000 0.400009 04 0.40000D 04 0.40000D 04 0.40000D 04 0.00000 0.00000 0.00000 0.00000
16 SIIAFT 0.00000 0.600009 04 0.50000D 04 0.60000D 04 0.00000 0.00000 0.00000 0.00000 0.00000
17 DUCT B 0.00000 0.00000 0.00000 0.00000 0.00000 O.OOOO0 0.00000 0.00000 0.00000

MACH= 0.0000 ALT|TUDE= O. RECOVERY=1.0000 0 ITERATIOHS 2 PASSES

A|RFLOW (LB/SEC) 1000.00 GROSS TMRUST 35380.75 FUEL FLOW (LB/MR) 13747.27
MET IlIRUST 35380.75 TSFC 0.3806 HET THRUST/AIRFLON 35.3808
TOTAL |HLET DRAG 0.00 TOTAL BRAKE SHAFT liP 0.00 BOATTA|L DRAG 0,00
IHSTALLED IHRUST 35380.75 IHSTALLED TSFC 0.3886 SPILLAGE . L|P DRAG 0.00



IMPLICIT REALM8 (A-H,O-Z) 0000100
LOGICAL IPLToPLOT,TSII,ISIO 0000200
DIItEHSIOH ILEHG(3010 IREST(30), IALL(60), ITYPE(60)° ITYPEI(60), I 0000300

IWORD(II), DEFAUL(17,18)° DESVAL(17,60), RHIH(17,18), RMAX(IT,IS), 0000_00
2IWflEC(7,60)o RHAH(7)° RHTX(7) 0000500 (,_

DATA I_ORD/41tlHLT,4HDUCT°4MWIHJ,_HCOMP,4HTURB,4IIIITEX,_HSPLT,4IIMIXR 0000000 0
1,4HHOZZ°_HLOAD,4HSHFT/ 0000700

IHTEGER AA,BD,CC,DD,EE,FF,GG,HH,OD,PPoQg0RR055°TT,PDURX,DBURX,AUGX 0000800
I,DUCTX°FAIIX,FOX°FIX,RSFDX,RSFIX,HPCX,HPTX,HIXXoFHIX,SHAFX 0000900 _JrDDATA AA,BB,CC,DD,EE,FF,GG,Htl,II,JJ,KK,LL,MM,HH°OO,PP,RR,RR,SS,TT/I 0001000
IHA,IItB,IHC,IHD,IHE,IHF,IIIG,IlliI,]HI,IHJ°IHK,IIIL,IHHolHH,IHOolHP,IHQ 0OOII00
2,IHR,IHS,IHT/ 0001200 o

DATA PBURX,DDURX,AUGX°DUCT×/_HPBUR,411DOUR°4HAUG,4HOUCT/ 0001300
DATA FHIX,HIX,HOZXoSHAEX/_HFHIX,_ItHIX ,4HHOZ ,_HSHAF/ 0001400 i'D
DATA FAHX°FOX,FIX,RSFOX,RSFIX,LPCX,HPCX/411FAH °qilFO ,4HFI ,4HRSF 0001500 _:>

IOo4IIKSFI,_IILPC o_HHPC /,IIPTX,LPTXoHT×X/_HIIPT o4HLPT o_HIITEX/ 0001600 I"" "0
DATA DEFAUL/IO0.,.OIS,15_O,150.0.O15,15_O.°300.,.OIS,_5_O.,O.4,I., 0001700 _" "q_IO.o-I.,IZMO.,.55°I.70.45,1.5,4.,3.,._500.,O.,I.,O.,2.,I.02NO.°I.8, 0001800 ITI

2.055,.55,1.7,.45,l.5,4.,3.,.45,0.,O.,l.,i.,2.,l.°2MO.0I.a,.055,.55 OO0_gO0 ._,._ 0
(..o 3,1.7,.45,1.50_.,3.0.45,0.,0.,1.,0.,2.,1.°2_0.,1.8,.055,.55,1.7°.45 00020C0 _"J 4°1.5o4.,3.,.45,0.,0.,1.,0.,2.,1.,2_0.,1.a,.055,.55,1.7,.45,1.5°_., 0002100

53.,.45,0.°0.,1.,0.,2.,1.,2_0.,1.8°.055,.50,1.5°._0,1.5,4.,3.o.45,0 0002200 X
6.,0.o1.o0.°2.,1.o2N0.,1.2,.120,._0,1.4,.70,1.5,3.ol.5°.30o0.o|.,1. 0002300 _ CY7°O.,2.,I.,2NO.eI.2,.I20,.3,.28,I.5,I.5,I.50.45,I25000.°2.0].,2NO.° 0002_00 0
80.155,3x0.01.0,0.155,.45,.28,1.5,Z.,4.,.55,125000.,Z.,l.,2x0.°0.19 0002500
95,3MO.,I.O,O.195,.3,4NO.,.45,11MO.°SOOO.°.S°.S,I_O.,I.°8.,15MO.,I 0002600 "O
$.,16N0.,50000.,.206,I5NO./ 0002700 PO

DATA RMIH/IOO.0.OI,15HO.,150.,.OI,15MO.0200.0.OI,15NO.,.q,16NO.°.5 0002000 I"1"1
1°1.5°.401.°3.,2.°.45,0.o0.,1.,0.,0.°1.,4x0.°.501.50.4,1.,3.02.0.4_ 0002900 "0
2,0.,0.,1.,0.,0.,1.,qM0.°.5,1.5o.4,1.o3.,2.°._5,0.,0.,!.,0.,0.°1.,4 0003000 _-

3N0.,.5ol.5,.4,1.°3.,2.,.45,0.,0.,1.,0.°0.,1.,4_0.,.5,1.5,._,1.,3.o 000310042.,.45,0.o0.,1.o0.,0.,1.,_x0.,.45,1.5°._,1.,3.,2.,._5,0.°0.,1.,0._ 0003200
50.01.0_xO.0._01.4°.6,1.02.°l.0.20,0.,0.01.,0.00.,l.,4xO.°.3°.2,1.° 0003300 m
61.,l.,.45,lO0000.,O.,l.,SxO.,.4,.2,1.,2.,q.,.55,100000.,O.,l.,SxO. 0003_00
7,17_O.,O.°.3,.3,l_xO.,l.,7.,15xO.,l.,16_O.,_O000.°.28,15_O./ 0003500

DATA R_AX/I50.,.OZ,IS_O.,200.,.O2,ISxO.,300.,.O2,15XO.,.5,I6xO.,.6 0003600
1,1.8,.5,1.5,5.,3.,.55,0.,0.,1.,0.,0.01.,4N0.°.6,1.8,.5,1.5,5.,3.,. 0003700
255,0.,0.,1.,0.,0.,1.,4x0.,.6,1.8,.5,1.5,5.,3.,.55,0.,0.,1.,0.,0.,1 0003800
3-,_0.,.6,1.&,.5°1.5,5.,3.,.55,0.,0.,1.,0.,0.,1.,4_0.,.6,1.8°.5,1. 0003900
_5,5.,3.,.55,0.o0.°1.,0.o0.,1.,4_0.o.6,1.8°.5,1.5o5.,3.,.55o0.o0.,1 000_000
5.,0.,0.,1.,_0.,.5,1.7,.8°1.5,5.°2.o.30,0.,0.,1.,0.°0.01.,4_0.o.40 0004100
6.3°1.5,2.,2.°.5,150000.,0.,1.,8_0.,.5,.3,1.5,3.,6.°.6°150000.°0.,1 000_200
7.°8_0.°17N0.,0.,.5°.5,1_0.,2.,9.,15_0.,2.,16_0.050000.°.31°.85,1_ 0004300
8_0./ 000_00

DATA RHAII,RHIX/14_O.I,IPLT,PLOT,ISII°ISIO/.TRUE.,.TRUE.o.FALSE.,.F 000_500
IALSE./°I_T,IOUTCD/2,2/ 000_600
WRITE (35,970) 000_700
READ (30,90011PLT,PLOT,ISII,]SIO 000_800
_RITE (6,990) IPLT°PLOT,ISII,ISIO 0004900
WRITE (35,10003 0005000
READ (30,1010) I_T,IOUTCD 0005100
WRITE (6,1020) I_T°IOUTCD 0005200
_RITE (35,12103 0005300
READ (30,1120) 1015K 0005_00
IF (IDISK.EQ.00) DISKL4I=O. 0005500
IF (IDISK.Eq.GG) DISKI41=I. 0005600
_RITE (6,1220) DISKI_I 0005700
DO 10 1=1,30 0005_00
II]_EC(IoI)=O 0005900
IH_IEC(I,I*30):O 0006000



IREST(I);O 0006100
10 ILEHG(I)=O 0006200

WRITE (35,10301 0006300
READ (30,106011LEHG 0006600
WRITE (35,10501 0006500
READ (30,10601XREST 0006600
DO 20 I=1,30 0006700
IF (ILEHG(1).EQ.O) GO TO 30 0006800

20 ILHA×:X 0006900
30 WRITE (6,10601 (ILEflG(I)oI;IoILMAX) 0007000

DO 60 I:1,30 0007100
IF (IRE5T(I).Eq.01 GO TO 50 0007200

40 IRHAX=I 0007300
50 IBEG=ILMAX_i 0007400

IEHD=ILMAXtIRHAX 0007500
DO 60 I=1,60 0007600

60 IALL(II=O 0007700.
DO 70 I:IolLHAX 0007800

_0 70 IALL(1)=ILEHG(T) 0007_0
DO 80 I=IDEGolEflD 00080C0
IRST:I-IBEG_I 0008100

80 IAtL(I)=IREST(IRST) 0008200
C IALL COItTAIII5 ALL THE COHPOHEHTHUHBER5 FOR MHICH HE HEED IHPUT5 0008300
C HOW IDEHIIFY COHPOHEHTTYPE PER HHEP GEHERIC TYPE 0008400

WRITE (35,10701 0008500
DO 90 I:I,IEHD 0008600
WRITE (35,10801 IALL(I) 0008700
READ (30,1090) IIYPE(I) 0008800

90 COHTIHUE 0008900
DO 110 I:I,IEHD 0009000
DO 100 J:1,11 0009100
IF (ITYPE(1).HE.IMORD(J)) GO TO 100 0009200
ITYPEI(I)=J 0009300
GO TO 110 0009400

100 COHIIflUE 0009500
110 CDHIIHUE 0009600
C ITYPEX HAS COHPOflEHTTYPE BY HUHERICAL TYPE 0009700

WRITE (35,11001 0009800
JCX=O 0009900

120 JCX=JCXti 0010000
JCXX=IALL(JCX) 0010100
£F (JCX.GT.IEHD) GO TO 570 0010200
IGO=ITYPEI(JCXI 0010300
GO TO (130,140,240,250°330,390,430°440o480,560°5201° IGO 0010400

C IHLET YOU DUI_Y' 0010500
130 GO TO 120 0010600
C DUCT 0010700

.160 _RIIE (35,11101 IALL(JCXI 0010800
READ (30°11201 IJK 0010900
IF (IJK.EQ.AA) I_tlEC(I,JCXX):PBURX 0011000
IF (IJK.EQ.AA) KT=I 0011100
IF (IJK.EQ.B81 IHHEC(I,JCXX):DBUR× 0011200
IF (IJK.Eq.B81KT:2 0011300
IF (IJK.EQ.CCi It4llEC(I,JCXX):AUGX 0011400
IF (IJK.EQ.CC) KT=3 0011500
IF (IJK.EQ.DD) IWIIEC(I,JCX×):DUCTX 0011600
IF (IJK.EQ.DD) KT:4 0011700
IF (KT.EQ._) GO 10 150 0011800
WRITE (35o1130) 0011900
READ (30,11201 IJK 0012000



II4MEC(2,JCXX)= I 0012100
IF (IJK.E_.AA) INHEC(20JCXX)=I 0012200
GO TO 160 0012300

150 HRIIE (3501140| 0012400
READ (30,112011JK 8912500
IF (IJK.Eq. AA) II4HEC(Z,JC×X):) 0012600
IF (IJK.Eq. B6] I_IEC(2,JC×X):2 0012700
IF (IJK.Eq. CCI II._IEC(2,JCXXI:3 0012800
IF (IJK.EQ.DDI I_IEC(20JCXX)=4 0012900
IF (IJK.EQ.EE) It@IEC(2°JCXX):5 0013000

C HOM FILL IH THE DEFAUL1 VALUES FOR THIS COHPOHEHT 0013100
160 DO 170 1:1°17 0013200
170 DESVAL(I°JC×X):DEFAUL(I,KT) 8013300

KX=JCXx 0013400
180 IF (KT.GT.I) GO TO 190 0013500

NRIIE (35,1150) AA,DESVAL(I,KX)°RMIH(I,KT),RMAX(I,KT)°BB,DESVAL(2, 0013600
IKXIoRHIH(2oKT)oRHAX(2,KT)oCCoDESVAL(3oKX),RHIII(3°KT)oRHAX(3oKT)oDD 0011700
20DESVAL(_,KX)°RHIH(_,KT)0RHAX(4°KT),EEoDESVAL(50KX)°RHIIICS,KT)0RHA 0013800
3X(S,KT) go13pOd0014000€..o GO 10 220

190 IF (KT.G1.2) GO 10 200 0014100
HRIIE (35°1160) AAoDESVAL(I,KX)°RHIH(IoKT)0RHAX(IoKT)0BD,DESVAL(20 0014200

IKXI,RHIH(2,KT)°RHAX(2oK])oCC°DESVAL(3,KXIoRHI|i(3oKT)°RMAX(3oKTIoDD 0014300
2,DESVAL(4,KX)°RHIH(4,KT)°RMAX(q°KT)°EE,DESVAL(5°KX)°RHIII(5°KT),RHA 0014400
3XCS,KT) 001q500

GO IO 220 0014600
200 XF (KT.GT.3) GO 10 210 0014700

MRIIE (35o|1701AAoDESVAL(I°KX)°RHIU(IoKT),RHAX(IoKT)oBB,DESVAL(2° 001_800
IKX),RHIH(2°KTI,RMAX(Z,KT)oCC°DESVAL(3°KX)°RHIH(3°KT)°RHAX(3°KT)°D_ 001_900
2°DESVAL(q°K×)°RHIH(4,KTI°RMAX(4°_T),EE,DESVAL(SoKXIoRHIH(50KT)°RMA 0015000
3X(5°K_) 0015100

GO 10 220 0015200
210 COHTIHUE 0015300

HRIIE (35.1200) AA,DESVAL(I,KX),RHIII(I,KT)0RHAX(IoKTIoBBoDESVAL(20 0015400
IKXI°RMIH(2,KT),RHAX(2oKT)°CC,DESVAL(3,KXI,_HEH(3,KT)oRHAX(3°KT)oDD 0015500
2,DESVAL(4°KXi°RHIII(4°KT),RHAX(q°KT) 0015600

220 MRI]E (35°9601QQ°RR°TT 0015700
230 CALL REDOEM(IHD,DESVALoJCXX) 0015800

IF (IHD.IIE.QQ.AHD.IHD.IIE.TT.AHD.IHD.HE.RRI GO 10 230 0015900
IF (IIID.EQ.QQ) GO TO 570 0016000
IF (IHD.EQ.TT) GO TO 120 0016100
IF (IHD.EQ.RR) GO 10 180 0016200

C HO HEIGHT OR DIHEHSIOIIS FOR IJATER IUJECIORS 0016300
2qO COHTIHUE 0016400

GO IO 120 0016500
250 HRITE (35,950) IALL(JCX) 0016600

READ (30,112011JK 0016700
IF (IJK.Eq. AA) II4MEC(IoJCXX):FAHX 0016800
IF (IJK.EQ.AA) KT=5 0016900
IF (IJK.EQ.BB) IWHEC(I,JCXX)=FOX 0017000
1E (IJK.EQ.B8) KT=6 0017100
IF (IJK.EQ.CC) I_;IEC(I,JCXX):FIX 0011200
IF (IJK.EQ.CC) KT:7 0017300
IF (IJK.EQ.DD) I_FIEC(I,JCXX):RSFOX 0017400
IF (IJK.EQ.DD) KT:8 0017500
IF (IJK.EQ.EE) ILIIIEC(I,JCXX):RSFIX 0017600

"_ IF (IJK.EQ.EE) K]:9 0017700
IF (IJK.EQ.FE] ]£!flEC(I,JCXX):LPCX 0017800
IF (IJK.EQ.FF) KT:IO 0017900
IF (IJK.Eq. GG) IWflEC(I,JCXX):IIPCX 0018000



IF (IJK.Eq.GG) KT=II 0018100
WRITE 435,850) 0018200
READ (30,112011JK 0018300
IF (IJK.EQ.AA) IWMEC(2,JCXX)=I 0018q00
IF (IJK.EQ.BB) I_EC(2,JCXX)=O 0018500
IF (IJK.EQ.CC) I_IEC(2oJC×X)=2 0018600
WRITE (35,860) 0018700
READ (30,1120) IJK 0018800
IF (IJK.EQ.AA) IWMEC(3oJCXX)=O 0018900
IF (IJK.EQ.06) ]I_IEC(3oJCXX)=I 0019000
IF (IJK.EQ.CC) II4JIEC(3oJCXX):2 0019100
IF (IJK.EQ.DD) II_IEC(3oJCXX)=4 0019200
WRITE (35,870) 0019300
READ (30,11201 IJK 0019400
IF (IJK.EQ.AA) I_IEC(q,JCXX):O 0019500
IF (IJK.Eq.00) IWIIEC(4pJCXX)=I 0019600
IF (IJK.EQ.CC) IWMEC(4,JCXX)=2 0010700
IF (IJK.EQ.DD) I_IEC(qoJCXX)=q 0019800
IF (KT.LT.6.OR.KT.GT.9) GO TO 260 0019_0S
WRITE (35,880) 0020000

(_ READ (30°890) IWMEC(§oJCXX) 0020100
260 WRITE (35,900) 0020200

READ (30,890) Ii414EC(6°JCXX) 0020300
WRITE 435o910) O020qO0
READ (30,890) IWf4EC(7,JCXX) 0020500

C HOWFILL IH THE DEFAULT VALUES FOR THIS COHPOHEflT 0020600
DO 270 1:1,17 0020700

270 DESVAL(I,JCXX):DEFAUL(I,KT) 0020800
IF (II.JMEC(2oJCXX).HE.2) GO TO 290 0020900
DESVAL(qoJCXX)=DESVAL(IO°JCXX) 0021000
DESVAL(5,JCXX)=DESVAL(7oJCXX) 0021100
DESVAL(6,JCXX)=I. 0021200
D_ 280 IIJ:7,17 0021300

280 DESVAL(IIJ,JCXX)=O. 0021400
GO TO 310 0021500

C HOWWE UPDATE COMPRESSORDESIGN VALUES 0021600
290 WRITE (35,930) AA,DESVAL(I,JCXX),RMIH(I,KT),RMAX(I,KT)°BD,DESVAL(2 0021700

I,JCXX)°RMIH(2,KT),RMAX(2,KT),CC,DESVAL(3,JCXX),RMIH(3oKT),RHAX(3oK 0021800
2I)oDDoDESVAL(_oJCXX),RMIH(4oKT)oRMAX(qoKT),EE,DESVAL(5oJCXX)oRMIH( 0021900
35,KT),RMAX(5,KT)oFF,DESVAL(6,JCXX),RMIH(O,KT),RHAX(6,KT)oGGoDESVAL 0022000
4(7oJCXX),RHIH(7,KT)°RMAX(7,KT),HH,DESVAL(8,JCXX)°RMIH(8oKT)°RMAX(8 0022100
5°KT),II,DESVAL(9°JCXX),RMIH(9,KT),RMAX(O°KT),JJ°DESVAL(IOoJCXX)oRH 0022200
61H(IO,KI),RIIAX(IOoKT),KK,DESVAL(]IoJCXX),RMIH(II,KT),RMAX(II,KT),L 0022300
7L,DESVAL(I2,JCXX)°RMIH(I2,KT).RMAX(12°KT),F_°DESVAL(13°JCXX),RMIH( 0022400
813,KT),RMAX(IS,KT),HHoDESVAL(14,JCXX),RMIH(I4oK'I),RMAX(14,K])oO0oD 0022500
9ESVAL(IS,JCXX),RMIH(IS°KT),RMAX(15,KI),PPoDESVAL(I6,JCXX),RMIH(I_° 0022600
OKT),RMAX(I6,KI),SS,DESVAL(17,JCXX),RPlIH(IToKT)oRMAX(I7,KT) 0022700

_ WRITE (35,960) qQ,RR,TT 0022000
300 CALL REOOEM (IHD,DESVAL,JC×X) 0022900

IF (IHD.flE.QQ.AUD.IHD.HE.TT.AHO.IHD.HE.RR) GO TO SO0 0023000
IF (IIID.EQ.QQ) GO TO 570 0023100
IF (IIID.EQ.TT) GO TO 120 0023200
IF (IilD.EQ.RR) GO TO 290 0023300

310 WRITE (35o9q01AA,DESVAL(I,JCXX)oRMAH(I)°RMIX(]),BB,DESVAL(2°JCXX) 0023400
1, RrlAII(2), RMIX(2) ° CC,DESVAL( 3, JCXX), RrlAH(3) ,RIll×(3), DD,DESVAL( 4, JCX 0023500

__ 2X),RIIAII(4),RIIIX(4),EEoDESVAL(S,JCXX),RHAH(S),RMIX(S)oFFoOESVAL(6oj 0023600
3CXX), RItAII(6), RHIX(6) oGG,OESVAL(7, JCXX), RIIAH(7) °RriI×(7) 0023700

WRITE (35.980) QQ.RR,TT 0023800
320 CALL REDOEI1(IHD.DESVAL.JCXX) 0023900

IF (IIID.IIE.QQ.AHD.IHD.HE.TT.AIID.IHD.HE.RR) GO TO 320 0024000



IF (IHD.EQ.qQ) GO TO 570 0024100
IF (IHD.EQ.TT) GO TO 120 0024200
IF (IIID.EQ.RR) GO TO 310 0024300

C COHE HERE FOR TURBIllE5 0024400
330 WRITE (35°770) IALL(JCX) 0024500

READ (30o1120) [TURB 0024600
]F (ITURS.EQ.IIH) ]I4HEC(]oJCXX)=HPTX 002_700

F (ITURB.EQ.LL) ]I,ILIEC(],JCXX)=LPTX 0024800
RITE (35,7A0) 0024900

READ (30o1120) IJK 0025000
IF (IJK.EQ.AA) |14HEC(2,JCXX)=O 0025100
IF (IJK.EQ.BD) ]t_IEC(2°JC×X);I 0025200
_R]TE (35.790) 0025300
READ (30°1040) II4MEC(3°JCXX) 0025400
WRITE (35,000) 0025500
READ (30,820) Ii4HEC(4,JCXX) 0025600
WRITE (35,830) 0025700
READ (30,1040) II_MEC(5,JCXX) 0025800
MRITE (35,840) 002_90_

i.-, READ (30,112011TUR8 0026090
IF (ITURS.EQ.RR) ]i_EC(6oJCXX)=2 0026100
IF ([TURB.EQ.AA) ]I,IHEC(6,JCXX):O 0026200
KT=12 0026300
ZF (]I_EC(I,JC×X).EQ.LPTX) KT=13 0026400
IF (]L_IEC(6oJCXX).EQ.2) KT=14 0026500
DO 340 1:1,17 0026600

340 DESVAL(I°JCXX)=DEFAUL(]oKT) 6626700
IF (KT.EQ.)4) GO TO 370 0026800

350 WRIIE (35,7301AAoDESVAL(I,JCXX),RHIH(],KT),fiHAX(IoKT),BT°DESVAL(_ 0026500
I,JC×X),RH]H(2oKT),RHAX(2,KT),CC,DESVAL(3,JCXX),RMIH(3°KT),RHAX(3,K 0027000
2T),DD,DESVAL(4,JCXX)°RPtIH(4,KT),RrlA×(4,KT)°EE°DESVAL(5oJCXX),RMIH( 0027100
35,KT)°RHAX(5,KT),FF,DESVAL(6,JCXX),RH]H(6oKT)oRflAX(6oKT)°GG°DE5VAL 0027200
4(7°JCXX),RIIIH(7,KT)°RHAX(7,KT),HII,DESVAL(8,JCXX)°RHIH(8oKT)oRHA×(8 0027300
5,K|)oII,DESVAL(9,JCXX),RMIIt(9,KT),RHAX(9,KT),JJoDE5VAL(IO°JCXX)oRM 0027400
6IH(IO,KI),RHAX(IO,KT),KK,DESVAL(II,JCXX),RNIH(]I,KT)oRHAX()I,KT),L 0027500
7L,DESVAL(12,JCXX),RH[H(]2,KT)°RHAX(]2,KT),PP,DESVAL(16oJCXX)°RflIIt( 0027600
816°KT),RMAX(16,KT)o55,DESVAL(17°JCXX)°RMIH()7°KT),RHA×(17°KT) 0027700

WRITE (35,960) QQ,RRoTT 0027800
360 CALL REDOEH (IHD,DESVALoJCXX) 0027900

IF (II{D.HE.QQ.AIID.IHD.HE.TT.AIiD.IHD.HE.RR) GO TO 360 0028000
IF (IIID.EQ.QQI GO TO 570 0028100
IF (]IID.E_.TT) GO TO 120 0026200
IF (IHD.Eq.RR) GO TO 350 0028300

370 14RITE (35,7_0) AA,DESVAL(I,JCXX),RHIH(I,KT),RHAX(I,KT),FF,DESVAL(6 0028400
I,JCXX)oRHIII(6,KT),RHA×(6,KT) 0026500
_R]TE (35°960) QQ,RR,TT 0028600

380 CALL REDOEM(|HD,DESVALoJCXX) 0028700
IF (IHD.HE.QQ.AHD.]tlD.HE.TT.A|ID.IHD.HE.RR) GO TO 380 0028800
IF (]I|D.EQ.QQ) GO TO 570 0028900
IF (]IID.EQ.TT) GO 10 120 0029000
IF (]IID.Eq.RR) GO 10 370 0029100

C COMEHERE IF IIEAT EXCItAHGER 0029200
390 WRITE (35,75011ALL(JCX) 0029300

IIJflEC(I,JCXX)=IIIXX 0029_00
READ (30,11201 ]IIX 0029500
]F (IIIX.Eq. FFI IW_IEC(2,JCX×):] 0029600

"_ IF (]IIX.Eq.RR) IHrIEC(2,JCXX):2 0029700
WRITE (35,760) 0029800
READ (30,112011DIR 0029900
IF (IDIR.Eq. PP) IHHEC(],JC×X):I 0030000



IF (IDIR.EQ.CC) IWHECK3oJCXX):2 0030100
KT:I5 0030200
DO 400 1:1o17 0030300

qO0 DESVALKIoJCXX)=DEFAUL(I,KT) 0030400
410 WRITE (35,920) AA°DESVALKl,JC×X),RHIH(IoKT),RHAX(IoKT),BB,DESVAL(2 0030500

I,JCXX),RHIH(2,KT),RHAX(2,KI),CC,DESVAL(3,JCXX),RHIH(3,KT)°RHAX(_oK 0030600
2T)oDD,DESVAL(4,JCXX),RHIH(4oKT),RHAX(qoKT) 0030700

WRITE (35,960) QQ,RR,TT 0030800
420 CALL REDOEM (IHD,DESVAL°JCXX) 0030900

IF (IHD.HE.qQ.AHD.IHD.HE.TT.AHD.IHD.HE.RR) GO TO 420 0031000
IF (IHD.EQ.QQ) GO TO 570 0031100
IF |IIID.EQ.TT) GO |O 120 0031200
IF (IHD.EQ.RR) GO TO 410 0031300

C COHE mERE 1F SPLITTER 0031400
430 WRITE (35,6801 IALL(JCX) 0031500

READ (30,10101 ]WHEC(2,JCXX) 0031600
IWHEC(IoJCXX)=IWDRD(7) 0031700
IF (JCXX.tlE.ILEHG(|)) GO TO 120 0031800.

C FIRST COMPOHEflT 0031900
XRITE (35,690) 003_000
READ (30,700) DESVAL(I,JCXX),DESVAL(2,JCXX) 0032100

r'_ GO TO 120 0032200
C COHE mERE IF HI×ER 0032300
440 WRITE (35,7101 IALLKJCX) 0032400

READ (30,1120) IHIXR 0032500
IF (IMIXR.EQ.FF) IWMEC(I,JCXX)=FMIX 0032600
IF (IMIXR.EQ.CC) IWHEC(I,JCXX)=HIX 0032700
WRITE (35,720) 0032800
READ (30,10101 IWHEC(2,JCXX) 0032900
KT:16 0033000
90 450 I=I,17 0033100

450 DESVAL(I,JCXX)=DEFAUL(IoKT) 0033200
460 WRITE (35.600) AA,DESVAL(I,JCXX)°RMXH(I,KT),RHAX(I,KT),BB°DESVAL(2 0033300

I,JCXX),RHIH(2,KT),RHAX(2,KI) 0033400
WRITE (35,960) Q_,RR,TT 0033500

470 CALL REDOEfl (IHD,DESVALoJC×X) 0033600
IF (IHD.HE.QQ.AHD.IHD.HE.TT.AHD.IHD.HE.RR) GO TO q70 0033700
IF (IHD.EQ.QQ) GO TO 570 0033800
IF (IIID.EQ.TT) GO TO 120 0033900
IF (IHD.EQ.RR) GO TO 460 0034000

C COME IIERE IF HOZZLE 0034100.
480 WRITE (35.61011ALL(JCX) 003_200

IWHEC(I,JCXX):HOZX 0034300
READ 430.10101 IWHEC(Z,JCXX) 0034400
WRITE (35,8101 0034500
READ (30,82011WHEC(3,JCXX) 003_600
WRITE (35,620) 0034700
READ (30°10101 ]WHECKq,JCXX) 003_800

-- KT:17 003_900
DO 490 1;1,17 0035000

490 DESVAL(IoJC×X)=DEFAUL(IoKT) 0035100
500 WRITE (35,630) AA°DESVAL(IoJCXX)oRHIH(IoKT),RHAX(IoKT)oBBoDESVAL(2 0035200

I,JCXX).RMIH(2,KT)oRHAX(2,Ki) 0035300
WRITE (35,960) QQ,RR,TT 0035400

510 CALL REDOEH (IHD,DESVALoJC××) 0035500
IF (IIID.HE.QQ.AIID.IlID.IIE.TT.AHD.IHD.HE.RR) GO TO 510 0035600
IF (IIID.EQ.QQ) GQ TO 570 0035700
IF (IlID.EQ.TT) GO IO 120 0035800
IF ([HD.EQ.RR) GO |Q 500 0035900

C COHEIIERE IF SIIAFT 0036000



520 WRITE (35,640) IALL(JCX) 0036100
IIlMEC(I,JCXXI=SHAFX 0036200
READ (30olOIO) II@IEC(2,JCXX) 0036300
MRITE (35,650) 0036400
READ (30,1040) (II4MEC(HH,JC×X),HH=3,6) 0036500
WRITE (35,660) 0036600
READ (30,1040) II4_IEC(7,JCX×) 0036700
KT:18 0036800
DO 530 1=1,17 0036900

530 DESVAL(I,JC×X);DEFAUL(I,KT) 0037000
540 WRITE (35,670) AA,DESVAL(1,JCXX),RHIH(I,KT),RHAX(I,KT)°BB°DESVALK2 0037100

I°JCXX)°RMIII(2,KT),RrIAX(2,KT),CC,DESVAL(3oJCXX),RMIH(3,KT)oRMAX(3oK 0037200
2T),DD,DESVAL(4,JCXX),RMI|I(_,KT),RMAX(4,KT),EE,DESVAL(S,JCXX),RMIH( 0037300
35°KT),RMAX(§,KT),FFoDESVALI6,JCXX)°RMIHI6°KT),RMAX(6°KT)°GG,DESVAL 0037400
_(7,JCXX),RMIH(7,KT),RMAX(7,KT) 0037500

_RITE (35,960) QR,RR,TT 0037600
550 CALL REDOEM(IHD,DESVAL,JCXX) 0037700

IF (I|ID.HE.QQ.AHD.IHD.HE.TT.AHD.IHD.HE.RR] GO TO SS_ 0037E00
IF (IHD.EQ.QQ) GO 10 570 003_900
IF (IIID.EQ.TT) GO 10 120 OD_80qo
IF (IIID.EQ.RR) GO TO 540 $03_100

560 COHTItlUE 0038200
GO TQ 120 0038300

570 DO 500 1=1,60 0038400
IF (IHHEC(I,I).Eq.O) GO TO 500 0038500
_RITE (6,1180) I_(II4MEC(J,I)°J=I,7) 0038600580 COtlIIHUE 0038700
DO 590 1=1,60 0038800
IF (IHMEC(Iol).EQ.O) GO TO 590 0038900
HRITE (6,1190) l,(DESVAL(JoI),J=I°173 0039000

590 COHTIHUE 0039100
HRTTE (6,12303 0039200
STOP 0039300

C 0039_00
600 FORMAT ('OMIXER v/. CODE VALUE DESCRIPTIOH'°3IX,'LOW VALU 0039500

LE-ilIGtl VALUEZ/IX°AI,F�.qo ' EFF. L/DIAM IF FORCEDMIXER *,F20.q,F] 0039600
20._/]X,AI,F�.0,' HUMBEROF PASSAGES OR LOBES',F2Z.O,FIO.0) 0039700

610 FORMAT (* COMPOHEHT'o13, I IS A HOZZLE, EItTER HDZZLE 1YPEe/_ I = CO 0039800
]IIVERGEHT'/' 2= C-D VARIABLE AREA') 0039900

620 FORIIAT (°OEIITER TIIRUST REVERSER TYPE, O=HOHE, I=FAll, 2=PRIMARYJ/' OO_OOO0
I_') 00_0100

610 FORrtAT (tOtlOZZLE '/' CODE VALUE DESCRIPTIO_I*,3IX°'LO_ VALU 0040200
]E-IIIGH VALUE'/|X,AI,F�.4, ' LEIIG]II TO DIAIIETER RATIO I,F20.4oFI OO_O30O
2O._/IX,AI,F�.4,' BYPASS RATIO FOR HEXED FLOt_V,F21.4oFIO.4) 00_0_00

6_0 FORI4AT (z COFtPDtlEIIT_°13.' IS A SIIAFT° EHTER SIIAFT flUMDER FROM Iltli 00_0500
IER TO OUTER, I.E. I 2 3 ETC.U/' ') 00_0600

650 FORrlAT (*OEIIIER TURBIIIES COttlIECTED TO THIS SIIAFT'/' t) 00_0700
660 FORMAT ('OEIIIER COItPOIIEItT IIUL1BEROF FIRST COMPRESSOROH THIS SIIAFT 00_0800

I'/' ') 00_0900
670 FORMAT ('OSIIAFT '/' CODE VALUE DESCRIPTIOH',3IX,'LOW VALU 00_1000

IE-IllOII VkLUE'/IX,AIoF�.2,' SHAFT ALLOWABLESTRESS ',F20.2,F] 00_1100
20.2/LX,AI,F�.2,' SHAFT _IATERIAL DEHSIT¥ ',F22.2,FI0.2/IX,AI,F 00_1200
39.;, z DIArlEIER RATIO (IIIIIER/OUTER)',F2I.;°FIO._/;(I×oAI,F�.O, _ C OO;]300
4OlIPOUEHT IIU/tSER OH SHAFT FOR IIIERTIAt,FI2.0,FIO.O/)] 00_1_00

680 FORIIAT (_ COIIPOHEIIT ',13, w 15 A 5PLITIERZ/' I4EIOIIT AHD LEUGTti ARE 00_1500
IIGtlQRED UItLESS FIRST CO[1POrlEtlTIll THE EtIGIIIE (AFTER IHLET)_/, IF I 00_1600
2IHIER STREAM IS /lOT PRIrlARY EIITER A "I" OR ELSE JUST IlIT RETURU'/' 00_1700
3 ') 00_1800

690 FOR_tAT(' EtlTER MACH tlUMBER IH AHD IIUB TO TIP RATIO ILl'/' OO_l�0O
1__*) 00_2000



700 FORMAT (FB.O,FT.O) 0042100
710 FORMAT (1COMPOHEHT *,I3o' IS A MIXER, EHTER TYPE'I' F- FORCEDMIX 0042200

IER (MECHAHICAL - DAISY LOBE TYPEISl * C- COAHHULAREHERGEHCE(HOT F 0042300
20RCED)*) 0042400

720 FORMAT (' EHTER PRIHARY ]HPUT HODE, B=IHHER, I:OUTER*/e _1 0042500
730 FORHAT ('OTURBIHE e/m CODEVALUE DESCRIPTIOHWoSIX,*LO_ VALU 0042600

IE-IIXGH VALUEW/IX,AI,FD.4,' FACE IHLET HACH HUMBER *,F20.4,FI 0042700
20.4/IX,AI,FD.5, t LOADIHG PARAMETER *,F27.5oFIO.5/IX,AL,FD.3, e 0042800
3 BLADE SOLIDITY (CORD/SPACIHG) _,FS.3,FII.3/IXoAI,Fg. 0042900
44,* BLADE ASPECT RATIO- IST STAGE *,FIS.4oFII.4/IX,AL,Fg.4,SlH 0043000
5 BLADE ASPECT RATIO-LAST STAGE,FID.4,FLI.4/IX,A|,FD.4°32U TURBIH 0043100
BE EXIT MACH HUMBER °EIE.4,FII.4/IX,AI,PB.O,SIH DISC REFEREHC 0043200
7E STRESS ,FID.O,FII.O/IX,AI,FD.O,32H I=COHST TIP DESH,2=HE 0043300
8AU°3=HUB ,FIB.O°FIE.OIIX,AI,F9.4,S2H MAX. SPEED RATIO RPr_AX/RPrlD 0043400
9 ,FI8.4,FII.4/IX,AI,FD.4°3111 COHTROLRADIUS- O IF TRAHSFRD,FLD.q 0043500
$,FII.4/IX,AI,FD.q,32H BLADE MATERIAL DEHSITY O:T-SET,FI8.4,FII.4/ 0043600
$IX°AI,FD.4,32H BLADE VOLUMEFACTOR ,FIB.4,FII.4/IX,AI,F 0043700
$9.4,321! BLADE TAPER RATIO ,FIO.4,FII.4/IX,AI,FD.4,32H 0043800
$ STATOR BLADE VOLUHE FACTOR ,Fl8.q,Fll.4) 0_43900

-€_ 740 FORMAT (*OTURBIHE */t CODEVALUE DESCRIPTIOHIoSIX,*LOW VALU O_4_OOO
]E-HIGH VALUEZ/IXoAI°FD.4, _ FACE XHLET MACH HUMBER *,F20.4,F1 0044100
20.4/]X°A1,FD.4, j EXIT MkCII HUMBER *,F26.4°FIO.4) 0044200

750 FORrlAT (* COMPOHEHT*o13,* 15 A HEAT EXCHAHGERoOPTIONS ARE*/* F- 0044300
IFIXED OR*/* R- ROTARY*) 0044400

760 FORflAT (* FLOW DIRECTIOH IS'/' P- PARALLEL'/* C- COUHTERFLO_*) 0044500
770 FOR_IAT (1COMPOHEHT w,I3,_ 15 A TURBIHE, OPTIOHS ARE (EUTER CORRE0044600

ICT LETTER)_/* H- HIGH PRESSURETURBZHE'/_ L- LOM PRESSURE TURBIHE* 0044700
21 0044800

780 FORMAT (* A- HO FRAME*/° B- TUROIHE HAS EXIT FRAME*) 0044900
790 FORMAT (* EHTER COMPOUEHTHUflBER OF COMPRESSORTHAT SETS TURBINE R 0045000

IPfl'/' ') 0045100
800 FORMAT'_' EHTER COMPOHEHTIIUMBER THAT LIMITS TURBIHE OUTERRADIUS* 0045200

I/* __ (_ = OUTLET, - : IHLET,O : FEEDIHG CDMPOHEUT)') 0045300
810 FORMAT(* EHTER COMPOHEHTHUMBERTHAT LTHITS IIOZZLE OUTER RADIUS*/ 0045400

I* __ (t : OUTLET, - : IHLET,G : FEEDIHG COHPOHEHT)') 0045500
820 FORHAT (IS) 0045600
830 FORHAI (e YOU MAY EHTER THE HUMBEROF STAGES IF DESIRED° OTHERMISE 0045700

1 EHTER O*/* __*) OOqSBO0
BqO FORMAT (* R- RADIAL FLOW TURBIHE'/* A- AXIAL FLOW TURBIHE*) 0045900
850 FORrlAT (*OTIIDICATE MHETHER THERE ARE 5TATORS OR ZE THIS IS k CEHTR 0046000

)IFUGAL COMPRESSOR*/* A- CALCULATE STATOR WEIGHT'/* B- HO STATOR ME 0046100
21GILT*/* C- CEHTRIFUGAL COI1PRESSOR*) 0046200

860 FORHAT (*0 IHDICATE WHETHERTHERE IS A FRONT FRAME IH THE COMPRESS0046300
IOR*/* A- HO FRAMEI/* B- 5HGL BEARIHG FRAHE FOR TFS AHD TJS WITHOUT 0046400
2 POllER TAKEOFF (PTO)*/* C- SIIIGLE BEARIHG FRAME WITH PlOt/* D- TWO0046500
3 BEARIHG FRArlE HHICH EXTEHDS OUTWARDTOTHE FAll OUTER CASE AnD HOLD 0046600
45 T_IO BEARIIIGS WITH PTOe) 0046700

870 FORIIAT (wO INDICATE _UEIIIER THERE IS A REAR FRAME IH THE COHPRESSOOqBSOO
IOR*/* A- HO FRAnE*/* B- 511GLBEARING FRAME FOR TFS AliD TJ5 WITHOUT 0046900
2 POWERTAKEOFF (PTD)*/* C- S]IIGLE 6EARTHG FRAHE _ITH PTO*/* D- TWO0047000
3 BEARIHG FRAME WIIICH EXTEUDS OUIMARD TOTHE FAll OUTER CASE AnD HOLD 0067100
45 TWOBEARINGS MITH PTD*) 0047200

880 FOKItAI (*OSPLIT FLOH CO_IPRESSOR- EUTER COMPOIIEUTHUMBEROF OTHER 0047300
]IIALF OF COMPRESSOR*/* ') 0047400

890 FORMAT (12) 00_7500
900 FORIIA| (*OGEAR BOX IHDICAIORoO= HO GEAR BOX, H=51IAF| IIUMBERFOR GE 0047600

- IAR BOX*/* __') 00_7700
910 FORMAT (*OYOU MAY SPECIFY Ills tlUMBER OF STAGES-OVERRIDES MAX PR/ST 00+7800

)G.° OIIIER_IISE EIIIER 0'/_ *) 0047900
920 FORMAl (*OHEAI EXCIIAIIGER'/* CODE VALUE DESCRIP11OII_.3]X°*LOL4 VALU O0_BOOO



IE-HIGH VALUE'/IX,AI,FS.O,' HUMBEROF TUBES IF "FIXED" ',F20.O,FL 0048100
20.O/IX,AI,F9.4,_ MACiI HUMBER- PRIMARY e,FZ7.4,FIO.4/IX,AI,F�.4,e 0048200
3 MACH HUHBE_]H 5ECOHDARY ',FS._,F%I.4/1X,AI,FO. 0048300
qqom BYPASS RATIO IF "ROTARY" ',FI5.4,F|I.¢) lOqBqO0

930 FORMAT ('OFAH/COItPRESSORI/' CODE VALUE DESCRIPTIOH',31X, mLOWVALU 00_8500
IE-HIGII VALUE'/%X,A1°FO.4,' FACE ]HLET MACH HUMBER ',FEO.4,F! O0_B6OO
20.4/IX,AI,FO.5, I MAX IST STAGE PRATXO ',F27.S,F|O.5/IX,AI,FO.3° ! 0048700
3 CDf4PRESSORFACE HUB TO TIP RATIO ',FS.3,FII.3/IX,A1,F�. 0048800
44° I BLADE:SOLIDITY (CORD/SPACIHG) ',FiS.4,FII._/IX°AI,FO._,3%H 0048900
5 BLADE ASPECT RATIO-|GT STAGE ,FIO.4,FII.4/IX°AI,FO.4,32H BLADE 0069000
&ASPECT RATIO-LAST STAGE ,FIB._,FII.4/LX,AI°FO.4,SLH COMPRESSOREX 0049100
7IT MACH IIUHBER ,FIO.4,FII.4/lX,AI,FO.4,32H MAX. COMP. IHLET T- O 0049200
8=CALC'D ,FIB.4,FI].4/%X,AI,FO.4,32H MAX. COHP. EXIT T- O=CALC'O 0049300

,FIB.4,FII.4/IX,AI,FO.4,Slll MAX. SPEED RATIO RPIIMAX/RPMD ,FI?._ 00_9400
,FII._/IX,AI,FO.q,32H BLADE HATERIAL DEHSXTY O:T-SET,FIB.4,FII.4/ 0049500
IX,AI,FO.O,3211 I=COHST.ltUO,Z:I4EAH,3=TIP DESH.,FIB.O,FII.OIIX,AI,F 0049600

$9.4,3211 RPH SCALER TO MATCtl KliOWHRPM ,FIB.4,FII.411X,AI,FO._,32H 00_9700
$ TEMP FOR HATERIAL CHAHGE ,FIB.4,FII._/IX,AI,FO:_,Slll MEXGH |0_9800
ST SCALER O=AS CALCULATED,FIO.4,FII._/IX,AI,FO.4,32H STATOR BLADE 0049900
STAPER RATIO ,FIB.q,FII.4/IX,AI,FO._,32H BLADE VOLUMERATIO 0054000

-._ $ ,FIB._,FII.4) 0050190
940 FORMAT ('OCEI|TRIFUGAL N '/' CODE VALUE DESCRIPTIOH',SIX,'LO_ VALU 0050200

IE-IIXGH VALUE'/IX,AI,FO.4o' FACE IIILET HACII IIUMOER '°F22.4,F| 0050300
21.4/lX,A1,FO.5,' MAX lST STAGE PRATIO ',FZO.5,FIO.5/IX,AI,FO.3,' 0050400
3 COMPRESSORFACE HUB TO TIP RATIO ',FO.3,FII.3/IX,AI,F9 0050500
4.4,' RPM RATIO - RPr_IAX/RPI4D t,FIS.4°FII._/IX,AI,FO._,31 0050600
511 COMPRESSOREXIT HACH |iUHBER ,FIO.4,FII.4/IX,AI,FO.4,32H GEAR 0050700
6 RATIO OF POWER511AFT ,FIB.4,FII.6/IX,AI,FO.6,SIII HORSEPOWER0 0050000
7F PO_ER SHAFT ,FIO.4,F11.41 t 0050900

950 FORMAT (' COMPOHEHT',13,' 15 A COMPRE550R, OPTIOHS ARE (EIITER CO 0051000
IRRECT LETTER)'/' A- TYPICAL FAll'/' B- OUTEA PORTIOH OF HOH-ROTAT[H |051%00
20 SPLITTER FAH'/' C- IltHER PORTXOH OF HOU-KOTATIHG SPLITTER FAll'/' 0051200
3 D- OUTER PORTIOH OF ROTATIHG SPLITTER FAit'/' E- ]HIIER PORTIOH OF 0051300
4ROTATIHG SPLITTER FAH'/I F- LOW PRESSURE COHPRESSOR'/' G- HIGIt PRE 0051400
555URE COMPRESSOR') 0051500

960 FORIZAT(llIO,'EHTER LETTER FOLLOWEDBY VALUE (IUCLUOTHG DECIMAL POX 0051600
lilT) OR EHTER'/IX,AI,IIXo'QUIT PRQCESSIklG EIITIflE EIIGIHE'/IX,AI,IIX, 0651700
2'REVTEM UPDATED VALUES'/IXoAI,11Xo'TERHIUATE - GO OH TO HEXT COMPO0051800
311E|IT') 0051900

970 FORtIAT ( OEHTERVALUES FOR IPLT(PRIqTER PLOT), PLOT(DRAPIIICS PLOT) 0052000
l, ISII(5I IHPUT), ISIOKSI OUTPUT) -_ T OR F'/,' ') 0052100

980 FORMAT (4L21 0052200
990 FORHAT (' iM IPLT='°L2,',PLOT:t,L2,',ISZI:',L2,',ISIO:',L2,', ') 0052300
lO00 FORHAT ('OEtlTER VALUES FOR IWT (2=1t0 AIRFLOM SCALIIIG,4=HITH AIRFLO 0052400

IM SCALI|IG) AHO'/,' IOUTCD (O:_T,L, & MAX R,I:ADO COMPOliEHTWTS,2=A 0052500
2OO STAGE BY STAGE OUTPUT'/o' ') 0052600

lOIO FORMAT (11,12) 0052700
1020 FORHAT (' IHT:',IX,',IOUTCD:',II,IH,) 0052800

_1030 FORHAT ('OEIITER COMPOHEHTHUMBERSOF ALL COMPOIiEHTS(EXCLUSIVE OF 0052900
IIHLET5 A|ID ,IHJS) TIIAT COIITRXBUTE TO MAX LEHGTll OF EIIGI}IE (RT. ADJ 0053000
2.)'/,' 0053100
3 ') 0053200

1040 FORMAT (12,29131 0051300
1050 FORMAT(tOEIITER COL1POIIEHTHUHBERS OF ALL REHAIHXHG COHPOtIEHTS (EXC 0053400

]LUSIVE OF I|{LETS,MIIIJS,LOADSoCliTLS,OPTVS, & LIMV51'/,' 0053500
2 0053600

"-_ 3 '1 0053700
1060 FORf4AT (t ILEUG(])='°30(I2,)II,)) 0053_00
1070 FORilAT ('OYOU IJlLL HOt1 BE PRO[1PTEDFOR TIlE GEtlERIC (HUEP) TYPE FOR 0053900

I EACII _flPOIIEIIT (COflP,TII_B, ETC.)') 0056P00



1080 FORHAT (IOCOMPOHEHTI,I3, g 15 A (AGll/m I g) 0056100
1090 FORHAT (A4) 0054200
1100 FORrlAT (eOFOR EACH HHEP COMPDHEHTYOU MELL BE PROMPTEDFOR THE MAT 0054300

IE 5UBCOMPOHEHTI) 0054400
1110 FORMAT (' COHPOHEHT'o1]o' 15 A DUCT, OPTIOH5 ARE (EHTER CORRECTL 0054500

IETTER)'/o I A- PRIMARY EURUER'I, t B° DUCT 8URHERW/°m C- AUGMEHTOR'/ 0054600
2o I D- DUCTe/o I EHTER LETTERV/, I _l) 0054700

1120 FORMAT (AI) 0054800
1130 FUErIAT (' A- 8URHER HA5 A FRAHEe/° ' 8- HO FRAME'I°'_ ') 0054900
1140 FOEtlAT (' TYPE OF DUCTI/, ' A- DUHMY - HO MT OR LEHGTHI/, _ B- IHPUT 0055000

1 LEHGTH ( WILL SPECIFY L/D OF DUCT )_/,g C- LEHGTH FROH COHHECTIOH 0055100
2 BETI4EEHSPLITTER AND M|×ER_/' D- CRO5SOVERDOCT FORV, _ CEHTRIFUGA 0055200
3L COIIPRESSORSII I E- DIFFUSER FOR CEHTRIFUGAL CDMPRE550R51/ol e) 0055300

1150 FORHAT (IOPRIMARY 8URHER'/_ CODEVALUE DESCRIPTlOUeo32X°WLOM VALU 0055400
1E-HIGH VALUEe/1XoAI,Fg.2, e 8URHER THRU-FLOW', m VELOCITYt,F25.2,FI 0055500
20.2/IX,AI°Fg.5, I AIRFLOW RESIDEHCY TIME',F29.5,FIO.5/IX,AI,Fg.3, t 0055600
] MEAH D]AMETER- IF 0 HAICH t_ UPSTREAHCMPT.m,FT.O,FII.O/]X,AI,F9 0055700
4.0, I CHPT HUMBERFOR MATCHING DIAHETERt°F15.0,FIl.O/_X,AI,F9.0, I 0055800
5 HUMBEROF CAHS FOR CAH BURHER_,F19.0,FlI.O) 0055900

1160 FORHAT (IODUCT BURHERI/' CODE VALUE DESCRIPTIOH',35X,'LOW VALUE-H 00561008
4_ IIGH VALUEWlIX,AI,Fg.2, * BURtlER THRU-FLONto D VELOCITYI,F25.2,F10.2 00561_0
O_ 2/]X,AI,F9.5,' AIRFLOW RESIDEIICY TTME_,F29.5,FIO.5/IXoAI,Fg.3, w H 0050200

3EAH DIArIEIER - IF 0 MATCH'w UPSTREAH CMPT.toF6.O,FII.O/]X,AI,Fg;O, 0056300
41 CMPT HUrlBER FOR MATCHING DIAHETER',FIS.0,FI1.0/IX,A1°F9.0, I HU 0056600
5MBER OF CAHS FOR CAH BURHERmoFI9.0,FII.O) 0056500

1170 FORMAT (wOAUGHEHTDRI/J CODE VALUE DESCRIPTIOH'o37X,_LOW VALUE-HIG 0056600
IH VALUE°/IX°AIoFg.2, I BURHERTHRU-FLON°° ' VELOCITYe,F25.2oFIO.2/I 0056700
2XoAIoFg.5, w AIRFLOW RESIDEHCY TIME',F29.5oFIO.5/1X,AI,F9.3, I MEA 0056800
3H DIAMETER - IF 0 MATCH_w UPSTREAMCMPT.I,F6.0,FII.O/IX,AI,Fg.0, I ! 0056900
4 CHPT NUrIBER FOR HATCHIHG DIAMETER',FIS.0oFII.O/IX,AI°Fg.0, _ HU_B 0057000
5ER OF CAHS FOR CAH 6URHER'oF19.O,F11.O) 0057100

1180 FORHAT (1X°'I_EC(Io_°I2°t)=4H',A_,V,_°6(I],IH,)) 0057200
1190 FORIIAT (I_,_DESVAL(I°',_2,')='°7(GIO.6oIH,)/2X°lO(GlO.4,1H,)) 0057300
1200 FORHAT (_ODUCT e/_ CODE VALUE DESCRIPTIQH_°37X°_LOW VALUE-HIG 0057400

IH VALUE_/IX°AI,Fg.2o _ DUCT MACU HUHBER _oF25.2,FIO.2/I 0057500
2X,A1,Fg.5, _ LEH/HI IF _ODE 8 'oF33.5,FlO.S/1XoAL,Fg.3,' DUCT 0057600
3 _EAH D[AM. IF =0 CALC. PER NODE BELOW_,Fg.0,FII.0/IX,AI,Fg.0, _ 1 0057700
4F RODE,O:HEAU D 5PECIFIED,-I=COUU. COHP._,FlI.O,FlI.O) 0057800

1210 FORMAT ('ODO YOU _AHT BOEING OR GARRETTMETHQD FOR DZSK HEIGHT CAL 0057900
ICULATIOUSt_/' EHIER B FOR BOEING OR G FOR GARRETTe/_ ') 0058000

1220 FORHAT (v DISK_I=',F2.0,',ACCS=O.i,ISCALE(1)=2,3,SCA[E(I):I.,.8,1 0058100
1.2,ACCARH=Oo_) 0058200

1230 FORrlAT (_ iEHD') 0058300
END 0058400
SUEROUTIHE REDOE_(IX,DESVAL°JCXX) 0058500
IIIPLICIT REAL_8 (A-II,O-Z) 0058600
DIflEtlSIOU DESVAL(17,60) 0058700
IHIEGER AA,BB,CC,DD,EE,FF,GG,tlU,OO,PP,QR,RR,SSoTT,PBURX°DBURX,AUGX 0058800

1,DUCTX 0058900
DATA AA,BB,CC,'DD,EEoFF,GG,UU,IIoJJ,KK,LL,_,NH,OO°PP,QQ,RKoSSoTT/] 0059000

IHA,IHB,IHC,IlID,INE°IHF,]HG, IlliI,IHI,IIIJ,IlIK,IlIL,IHH,IHH,]HOoIHP,IIIQ 0059100
2°]ilR,IlIS,]UI/ 0059200

READ (30,]01 ]X,VALUE 0059300
10 FOEHAT (A],F20.O) 0059_00

IF (IX.EQ.AA) DESVAL( E,JCXX):VALUE 0059500
IF (IX.EQ.BS) DESVAL( 2°JCXX):VALUE 0059600
IF (IX.EQ.CC) DESVAL( 3°JCXX):VALUE 0059700
IF (I×.EQ.DD) DESVAL( 4,JC××):VALUE 0059800
IF (IX.Eq. EE) DESVAL( 5,JCXX):VALUE 0059900
IF (]X.EQ.FF) DESVAL( 6,JCXX):VALUE 0060000



IF (IX.EQ.GG) DESVAL( 7,JCX×)=VALUE 6060100
IF (IX.Eq.Hli) DESVAL( 8,JC××)=VALUE 0060200
IF (IX.EQ.I[) DESVAL( 9oJC×X)=VALUE 0060300
IF (IX.EQ.JJ) DESVAL(IO,JCXX)=VALUE |060_00
IF (IX.Eq._K) OESVAL(I|oJCXX)=VALUE g060506
IF (IX.Eq.LL) DESVAL(]2,JCXX)=VALUE 0050600
IF (IX.EQ.I@I) DESVAL(]3oJCX×);VALUE 0060700
IF (IX.EQ.HH) DESVAL(I4,JCX×);VALUE 0060800
lF [IX.Eq.DD) DESVAL(I§oJCX×):_ALUE |060900
IF (IX.EQ.PP) DESVAL(]6,JCX×)=VkLUE 0061000
IF (IX.EQ.5S) DESVAL(I7,JCX×)=VALUE 0061100
REIURIi 0061200
EIlD 0061300

-,,,,,,j
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Figure1. - Thermodynamicschematicfor NNEP.
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Figure2. -"Actual" mechan-
ical schematicfor WATEby
subcomponenttype.
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