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PREPWATE - AN INTERACTIVE PREPROCESSING
COMPUTER CODE TO THE WEIGHT ANALYSIS OF TURBINE

ENGINES (WATE) COMPUTER CODE

Laurence H. Fishbach
National Aeronautics and Space Administration
Lewis Research Center
Cleveland, Ohio

SUMMARY

The Weight Analysis of Turbine Engines (WATE) computer code was developed
by Boeing under contract to NASA Lewis (ref. 1). It was designed to function
as an adjunct to the Navy/NASA Engine Program (NNEP) (ref. 2). NNEP calcu-
lates the design and off-design thrust and sfc performance of User defined
engine cycles. The thermodynamic parameters throughout the engine as gene-
rated by NNEP are then combined with input parameters defining the component
characteristics in WATE to calculate the bare engine weight 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 Research Center in conjunction with the Naval Air Develop-
ment Center jointly developed a computer code (NNEP) for determining the ther-
modynamic performance for arbitrary turbine engines, i.e., the code can assem-
ble arbitrary combinations of specified types of components (such as ducts,
compressors, turbines, etc.) through the use of input variables rather than
having to build a computer code exclusively for each engine configuration
(ref. 2). 1In order to simplify the task of creating datasets to run on NNEP
for new or occasional users, a pair of preprocessor programs KONFIG and
REKONFIG were created (ref. 3). Favorable comments were received from users
of the preprocessor programs. They also expressed the desire for a similar
preprocessor for the Weight Analysis of Turbine Engines code (WATE) (ref. 1).

WATE was developed by Boeing under contract to NASA Lewis. It is capable
of calculating the component weights and flowpaths of most engines that a user
of NNEP would wish to study. It was designed to be an adjunct to NNEP and
receives thermodynamic data from NNEP. Mechanical design variables are then
set for each of the engine components and the weight and dimensions then
determined.
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As opposed to NNEP, which treats all of a particular type of component
(e.g., compressors) thermodynamically the same, WATE distinguishes them by
type (e.g., fan, low pressure, high pressure). Different modules then calcu-
late the weight by sub-type. The WATE code requires two main arrays of data,
IWMEC and DESVAL. IWMEC is a two dimension array where the mechanical design
inputs such as component type, the existence of frames, stators, and other
information are stored. DESVAL is also a two dimensional array containing the
aerodynamic and design inputs such as Mach number in, Mach number out, blade
aspect ratio, etc. Default values of DESVAL for each component sub-type are
built into PREPWATE. When the user runs PREPWATE, he will be shown the
defaulted values as well as the recommended range for each variable. He may
easily change one or more of the DESVALs for each component in the engine.

The rest of this report will show the operation of PREPWATE by 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.

SAMPLE CASE

A high bypass ratio separate flow engine will be used to illustrate the
use of the code. The fan will have booster stages attached to it to raise the
pressure of the air that will enter the core. These stages are driven by the
low pressure turbine and the outer dimension of both turbines will be limited
to the outer dimension of these booster stages. An NNEP thermodynamic sche-
matic of the engine is shown in figure 1. As indicated, NNEP does not distin-
guish by subcomponent type, e.g., all compressor thermodynamic calculations
are done identically.

The WATE code, on the other hand, requires that the User identify the type
of subcomponent, e.g., the three compressors are now a fan, a low pressure
compressor, and a high pressure compressor. The mechanical schematic for the
WATE code for the NNEP engine in figure 1 is shown in figure 2. The component
numbers are retained so there is a one to one correspondence with the thermo-
dynamic model. Note, however, the inlet does not appear in figure 2. 1Inlet
weight cannot be calculated by WATE. At NASA Lewis, this weight is calculated
by the INSTAL computer code (ref. 4) which was also created as an adjunct to
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 whether English or SI units are desired . The second
inputs are whether or not scaled engines are desired (IWT = 4) or not (IWT =
2) and for the amount of output desired (IOUTCD = 4 gives total weight, length
and maximum radius, plus component values, 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 prompted to enter the NNEP generic type of each
component (COMP, TURB, NOZZ, etc.) and then for detailed information about
each component (type of compressor, are there stators?, frames, etc.). After
this information has been entered, the code will then print out the defaulted
values for each DESVAL for each subcomponent as well as the recommended range
(where appropriate). The User can change any of the defaulted values of
DESVAL by entering the letter code for the variable followed by the new value
which MUST include a decimal point. Any or all of the variables may be
changed in this manner. By entering an "R", the User may review the latest
values. When satisfied, the User enters a "I" to terminate this component and
proceed to the next. When all the components are done, the program will
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 Namelist D data. The defaulted values for all
variables are being used.

The second block of Namelist D data for NNEP is then displayed. This
represents the configuration and design spec data for Mode 1. (There is only
one mode in this engine). There is an IWT = 4 card which tells the code that
weight should be calculated after 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.

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.



DLEF sTooFooi,vS, WATEDATA
OOEF wx ,vP, LIG. PREPVATE , OPTiOw ¢ JOBLIG

GO:PREPHATE

ENTER VALUES FOR IPLVC(PRINTER PLO1), PLOTC(GRAPHICS PLOT), ISII(SI INPUT), ISIO(SI OUTPUT) -- T OR F
ENIEE EALUES FOR IHT (2=HD AIRFLOW SCALING,4=WITH AIRFLOW SCALING) AND

T0UTCD €0=WT,L, 8 MAX R,1=ADD COMPONENT HTS,2=ADD STAGE BY STAGE OUTPUT

4 2
DO YOU WANT BOEING OR GARRETT METHOD FOR DISK WEIGHT CALCULATIONS?
ENTER B FOR BOEING OR G FOR GARRETT

gNIER COMPONENT HUMBERS OF ALL COMPONENTS (EXCLUSIVE OF INLETS AND WINJS) THAT CONTRIBUTE TO MAX LENGTH OF ENGINE (RT. A
DJ.)

84 05 15 16
YOU WILL NOW BE PROMPTED FOR THE GENERIC (MNEP) TYPE FOR EACH COMPONEWT (COMP,TURB, ETC.)
COMPONERT 2 IS A (A4)

comp
COMPONENT 3 IS A (A4)

SPLY
COMPONENT 6 IS A (AS)
COMNP
COMPONENT 7 IS A (A%)
pucty
COMPOHENT 8 IS A (A4)
comp
COMPONENT 17 IS A (A4)
DuCT
COMPONENT 9 IS A (A%)

puct
COMPONENT 10 IS A (A4)

TURB
COMPONENT 11 IS A (A4)

bucrt
COMPONENT 12 IS A (A4)

TURB
CONPOHENT 13 IS A (A4%)

DucTt .
COMPORENT 14 IS A (A9) '

“hozz -
CONPONHENT & IS A (A4)
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DuCcT
COMPONENT 5 IS A (A4)
NOZZ
COMPONENT 15 IS A (A4)

SHFT
COMPOHENY 16 IS A (A4)

SHFTY

FOR EACH NNEP COMPONENT YOU WILL BE PROMPVED FOR THE WATE SUBCOMPONENT
COMPONERY 2 IS A COMPRESSOR, OPTIONS ARE (EHTER CORRECT LETTER)

A= TYYPICAL FAN

B~ OUTER PORTION OF HON-ROTATING SPLITTER FAN

C- INNER PORTION OF NON-ROTATIHG SPLITTER FAR

D~ OUTER PORTION OF ROTATING SPLITTER FAM

E~ IHNER PORTION OF ROTATING SPLITTER FAN

F- LOW PRESSURE COMPRESSOR

G- HIGH PRESSURE COMPRESSOR

A

INDICATE WHEVTHER THERE ARE STATORS OR IF THIS IS A CENTRIFUGAL COMPRESSOR
A- CALCULATE STATOR WEIGHT

B- NHO STATOR MWEIGHT

C- CENTRIFUGAL COMPRESSOR

B

‘IN3562;E"2HEIHER THERE IS A FRONT FRAME IN THE COMPRESSOR

B- SNGL BEARING FRAME FOR TFS AND TJS WITHOUT POWER TAKEOFF (PTO)

C- SINGLE BEARING FRAME WITH PTO

D- TWO BEARING FRAME WHICH EXTENDS OUTWARD TOTHE FAN OUTER CASE AND HOLDS TWO BEARINGS WITH PTO

A
INDICA;E WHETHER THERE IS A REAR FRAME IN THE COMPRESSOR
N

A~ NO FRANE

B- SHGL BEARING FRAME FOR TFS AND TJS WITHOUT POWER TAKEOFF (PT0)

C- SIHGLE BEARING FRAME WITH PTO

g- TWO BEARING FRAME WRICH EXTENDS OUTWARD TOTHE FAHR OUTER CASE AND HOLDS THO BEARINGS MWITH PTO

GEAR BOX IHDICATOR,0= NO GEAR BOX, H=SHAFT HUMBER FOR GEAR BOX

0

YOU MAY SPECIFY THE NUMBER OF STAGES-OVERRIDES MAX PR/STG., OTHERWISE EHVER 0

0

FAN/COMPRESSOR

CODE VALUE DESCRIPTION LOW VALUE-HIGH VALUE

A 0.5500 FACE INLET MACH NUMBER 0.5000 0.6000

B 1.70000 MAX 1ST STAGE PRATIO 1.50000 1.80000
-C 0.450 COMPRESSOR FACE HUB 7O TIP RATIO 0.400 0.500

D 1.5000 BLADE SOLIDITY (CORD/SPACING) 1.0000 1.5000

E §.0000 BLADE ASPECT RATIO-1ST STAGE 3.0000 5.0000

F 3.0000 BLADE ASPECT RATIO-LAST STAGE 2.0000 3.o0000

) 0.4500 COMPRESSOR EXIT MACH NUMBER 0.4500 0.5500

H 0.0000 MAX. COMP. INLET V- 0=CALC'D 0.0000 0.0000

I 0.0000 MAX. COMP. EXIT T- 0=CALC'D 0.0000 0.0000

J 1.0000 MAX. SPEED RATIO RPNNAX/RPMD 1.0000 1.0000
X 0.0000 BLADE MATERTAL DENSITY O8=T-SET 0.0000 0.0000
=L 2. 1=CONST.HUB,2=MEAN,3=TIP DESH. 0. 0.

M 1.0000 RPM SCALER TO MATCH KHOWH RPH 1.0000 1.0000

H 0.0000 TEMP FOR MATERIAL CHANGE 0.0000 0.0000

0 0.0000 WEIGHT SCALER 0=AS CALCULATED 0.06000 0.0000



1.8000 STATOR BLADE TAPER RATIO 6.0080 0.000
0.9558 BLADE VOLUME RATIO 0.8000 0.008
ER LETTER FOLLOWED BY VALUE (INCLUDING DECIMAL POINT) OR ENTER

QUIT PROCESSING ENTIRE ENGIHE

REVIEW UPDATED VALUES

TERMIHATE ~ GO OH TO HEXT COMPONENT

0
]
NTE

o e
e
it

VOTMMODPVDOMNTT
W o

FAR/COMPRESSOR
CODE VALUE DESCRIPTION

. FACE THLEY MACH NUMBER
1.80 MAX 1ST STAGE PRATIO
COMPRESSOR FACE HUB TO TIP RATIO
BLADE SOLIDITY (CORD/SPACING)
BLADE ASPECT RATIO-1ST STAGE
BLADE ASPECT RATIO-LAST STAGE
COMPRESSOR EXIVT MACH HUMBER
MAX. COMP. IHLET Y- 0=CALC'D
HAX. COMP. EXIT T- 0=CALC'D
HAX. SPEED RATIO RPMMAX/RPMD
BLADE MATERIAL DENSITY 0=V-SET
1=CONST.HUB,2=MEAH, 3=TIP DESH.
RPM SCALER TO MATCH KHOWN RPH
TEMP FOR MATERIAL CHANGE
HEIGHT SCALER 0=AS CALCULATED
. STATOR BLADE TAPER RATIO
.0550 BLADE VOLUME RATIO
LETTER FOLLOWED BY VALUE (IHCLUDING DECIMAL POINT) OR ENTER

QUIT PROCESSING ENVTIRE ENGINE

REVIEW UPDATED VALUES

TERMIHATE - GO GH YO HEXT COMPOMERT

COMPONENT 3 IS A SPLITTER
HEIGHT AND LEHGTH ARE IGNORED UHLESS FIRST COMPONENT IN THE ENGINE (AFTER INLET)
IF INNER STREAM IS NOT PRIMARY ENTER A 1" OR ELSE JUST HIT RETURN

COMPONENT 6 IS A COMPRESSOR, OPTIONS ARE (EHNTER CORRECT LETTER)
A- TYPICAL FAN

B- OUTER PORTION OF NOM-ROVATING SPLITVER FAR

C- IHHER PORTION OF NON-ROTATING SPLITTER FAN

D- OUTER PORTION OF ROTATING SPLITTER FAN

E~ INNER PORTIOH OF ROTATING SPLITVER FAN

F~ LOW PRESSURE COMPRESSOR

G- HIGH PRESSURE COMPRESSOR

F

INDICATE WHETHER THERE ARE STATORS OR IF THIS IS A CENTRIFUGAL COMPRESSOR
A CALCULATE STATOR WEIGHY

B- HO STATGR WEIGHT

2- CENTRIFUGAL COMPRESSOR

INRIC?;E gHETHER THERE IS A FRONT FRAME IN THE COMPRESSOR
“=A- NO
B- SNGL BEARING FRAME FOR TFS AHD TJS WITHOUT PONER TAKFOFF (PT0)
C~ STHGLE BEARING FRAME WITH PTO
D- TWO BEARING FRAME WHICH EXTEHDS OUTWARD TOTHE FAN OUTER CASE AND HOLDS TWO BEARINGS WITH PTO

0 UE-HIGH VALUE
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A
lNDaCé;E EHEIHER THERE IS A REAR FRAME IN THE COMPRESSOR
- )

B- SHGL BEARING FRAME FOR TFS AND TJS WITHOUY POWER TAKEOFF (PTO)

C- SINGLE BEARING FRAME WITH PTO

D- TWO BEARING FRAME WHICH EXTENDS OUVWARD VOTHE FAN OUTER CASE AND HOLDS TWO BEARINGS WITH PTO

A
GEAR BOX INDICATOR,0= HO GEAR BOX, H=SHAFT NUMBER FOR GEAR BOX

0
YOU MAY SPECIFY THE HUMBER OF STAGES-OVERRIDES MAX PR/STG., OTHERWISE ENTER 0

[]

FAN/COMPRESSOR

CODE VALUE DESCRIPTION LOW VALUE- HIGH VALUE

0.5000 FACE INLEVT MACH NUMBER 0.4500 .6000

1.50000 MAX 1ST STAGE PRATIO 1.50000 l 80000

0.400 COMPRESSOR FACE HUB TO TIP RATIO £.400 500

.5000 BLADE SOLIDITY (CORD/SPACING) 1 000

000 BLADE ASPECT RATIO-1ST STAGE 3 000

00 BLADE ASPECT RATIO-LAST STAGE 2

0 COMPRESSOR EXIT MACH NUMBER 0

0 MAX. COMP. INLEY T- 0=CALC'D 0

0 MAX. COMP. EXIT T- 0=CALC'D [}

g MAX. SPEED RATIO RPMMAX/RPMD g
1.
0.
0.
0
0
T

.

X X3
o0
L2 -X_J
222X -J 271}
s e e s e o b o
4
oo
L2121 1-Z-]

o s e e 0 3 s &

BLADE MAVERIAL DENSITY 0=Y-SET
. YSCONSY.HUB,2=MEAN,3=TIP DESH.
0 RPM SCALER 10 MATCH KNOWN RPM
0 TEMP FOR MATERIAL CHANGE
0 WEIGHT SCALER 0=AS CALCULATED
g STATOR BLADE TAPER RATIO
T

QOBBO - XI-3-1-¥ 3
OO0 oooown
-2-2-J-1 2]
D000 ONOOOULWMEO:.
[ X_2-1-71-3a_ ¥ -1 -1 3t7 Y 30}
oo ooeewnm
[-2-2-2-3-F J-X-X_J -]
21 -¥1 -1 2]

SBLADE VOLUME RATIO
ER FOLLOWED BY VALUE (INCLUDING DECIMAL POIN
QUIT PROCESSING ENTVIRE ENGIHE
REVIEW UPDATED VALUES
TERMIHATE - GO OH YO HEXT COMPONENT

P l-T-F-X-F-¥-X-J-4-¥-¥-J

- o

ENTER

=z
-
m

GINN -

- TIMO=SROMUNICIIr R =T OTNIMOOT ™

COMPONENT 7 IS A DUCT, OPTIONS ARE (ENTER CORRECVT LETTER)
A- PRIMARY BURNER

B- DUCT BURHNER

C~ AUGMENTOR

D- DUCT

ENTER LETTER

TYPE OF DUCT

A- DUMMY - NO WT OR LENGTH

B- INPUT LENGYH ¢ WILL SPECIFY L/D.OF DUCY )

C- LENGTH FROM COMNECTION BEVWEEN SPLITTER AND MIXER
D~ CROSSOVER DUCT FOR CENTRIFUGAL COMPRESSORS

E- DIFFUSER FOR CENTRIFUGAL COMPRESSORS

DucCY
CODE VALUE DESCRIPTIOH LOW VALUE-HIGH VALUE
A 0.40 DUCT NACIH HUMBER 0.40 0.50



B 1. 00000 LEN/HT IF MODE B 8.00000 0.00000
c .008 DUCT MEAN DIAM. IF =0 CALC. PER HODE BELOW 0. [ B
D -1. IF HODE,0=MEAN D SPECIFIED. 1=CONH. COMP [ 8.
ENTER LETTER FOLLOMED BY VALUE (INCLUDING DECIMAL POINT) OR ENTER
Q QUIT PROCESSING ENTIRE ENGINE
R REVIEW UPDATED VALUES
} TERMIHATE - GO OH TO HEXT COMPONENT
.45
B 5.5
T

COMPOHENT 8 IS A COMPRESSOR, OPTIONS ARE (ENTER CORRECY LETTER)
A- TYPICAL FAN

B- QUTER PORTIOH OF NON-ROTATING SPLIVTER FAN

C- INHER PORTION OF HOH-ROTATING SPLITTER FAH

D- OUTER PORTIOH OF ROTATING SPLITTER FAM

E- INNER PORTION OF ROTATIRG SPLITTER FAM

F- LOW PRESSURE CO{IPRESSOR

G- HIGH PRESSURE COMPRESSOR

G
INDICATE WHETHER THERE ARE STATORS OR IF THIS IS A CENTRIFUGAL COMPRESSOR
A- CALCULATE STATOR HWEIGHT

B~ NO STATOR WEIGHT

2- CEHTRIFUGAL COMPRESSOR

AINggCé;E gHETHER THERE IS A FRONT FRAME IH THE COMPRESSOR
- M

B- SHGL BEARING FRAME FOR TFS AND YJS HITHOUT POWER TAKEOFF (PV0)

C- SINGLE BEARING FRAME HITH PO

2- THO BEARING FRAME WHICH EXTEHDS OUTHARD TOTHE FAH OUTER CASE AND HOLDS THO BEARIHGS WNITH PO

‘lﬂagc¢;E1EHEIHER THERE IS A REAR FRAME IN THE COMPRESSOR

B- SHGL BEARING FRAME FOR TFS AND TJS WITHOUT POWER VAKEOFF (PTO)

C- SIHGLE BEARING FRAME WITH PYTO

D- THO BEARING FRAME WHICH EXTENDS OUTHARD TOTHE FAH OUYER CASE AND HOLDS THO BEARINGS WITH PTO

A
GEAR BOX IHDICATOR,0= NO GEAR BOX, N=SHAFT HUMBER FOR GEAR BOX

YOU MAY SPECIFY THE NUMBER OF STAGES-OVERRIDES MAX PR/SYG., OTHERWISE ENTER 0

0

FAN/COMPRESSOR

CODE VALUE DESCRIPTION LOW VALUE- HXGH VALUE
A 0.4000 FACE IHLEY MACH HUMBER 0.4000 500

B 1.40000 MAX 1ST STAGE PRATIO 1.40000 l 70000
c 0.700 COMPRESSOR FACE HUB TO TIP RATIO 0.600 0.800
D I.5000 BLADE SOLIDITY (CORD/SPACING) 1.0000 1.5000
E 3.0000 BLADE ASPECT RATIO-1ST STAGE 2.0000 5.0000
F 1.5000 BLADE ASPECT RATIO-LASY STAGE 1.0000 2.0000
G 0.3000 COMPRESSOR EXIT MACH HUMBER 0.2000 0.3000
H 0.0000 MNAX. COMP. INLET T- 0=CALC'D 0.0000 0.0000
I 0.0000 UNAX. CONP. EXIT T- 0=CALC'D 0.0000 0.0000
J 1.0000 MAX. SPEED RATIO RPIMAX/RPMD 1.0000 1.0000
K 0.0000 BLADE MAVERIAL DENSITY 0=T-SET 0.0000 0.0000
L 2. 1=COHST.HUB,2=HEAH,3=TIP DESH. 0. 0.
M 1.0000 RPM SCALER 10 MATCHt KNOUN RPM 1.0000 1.0000
H 0.0000 TEMP FOR MATERIAL CHANGE 0.0000 0.0000
0 0.0000 WEIGHT SCALER 0=AS CALCULATED 0.0000 0.0000
P 1.2000 STATOR BLADE TAPER RATIO 0.0000 0.0000



01

0.1200 BLADE VOLUME RATIO 0.0000 0.0000
NVER LETTER FOLLOWED BY VALUE (INCLUDING DECIMAL POINT) OR ENWTER

QUIT PROCESSING ENTIRE ENGINE

REVIEW UPDATED VALUES

TERMINATE ~ GO ON TO NEXV COMPORENY

1.31
.4
§.
3

s

)
E
Q
R
T
A .4
B
c
E
L
T

COMPONENT 17 IS A DUCY, OPTIONS ARE (ENTER CORRECT LETTER)
A- PRIMARY BURNER

B~ DUCT BURHER

C- AUGMENTOR

D- buct
ENTER LETTER

D

TYPE OF DuUCY

A- DUMMY - NO WT OR LENGTH

B- INPUT LENGTH ¢ WILL SPECIFY L/D OF DUCT )

C- LENGTH FROM CONNECTION BETWEEN SPLITTER AND MIXER
D- CROSSOVER DUCT FOR CENTRIFUGAL COMPRESSORS

E- DIFFUSER FOR CENTRIFUGAL COMPRESSORS

DUCT
CODE VALBE DESCRIPTION LOW VALUE-HIGH VALUE
A 0.40 DUCT MACH RUMBER 0.40 0.50
B 1.00000 LEN/HT IF MODE B 0.00000 0.60000
c 0.000 DUCY MEAN DIAM. IF =0 CALC. PER NODE BELOW 0. 0.
F NODE,0=MEAN D SPECIFIED,-1=CONN. COMP. 9.

D -1. 1 - 0.
ENTER LETTER FOLLOWED BY VALUE (INCLUDING DECIMAL POINT) OR ENTER
QUIT PROCESSING ENTIRE ENGINE
REVIEW UPDATED VALUES
s TERMINATE - GO ON TO MEXT COMPONENT
8.9

COMPONENY 9 IS A DUCT, OPTIONS ARE (ENTER CORRECT LETTER)
A- PRIMARY BURNER

B~ DUCT BURHER

C- AUGMENTOR

D- DucTY
ENTER LETTER

A
A- BURNER HAS A FRAME

-t 0 Il JOLO

B- NO FRAME

A

PRIMARY BURNER

CODE VALUE DESCRIPTION LOW VALUE-HIGH VALUE

A 100.00 BURNER THRU-FLOW VELOCITY 100.00 150.00
__B 0.01500 AIRFLOW RESIDENCY TIHE 0.01000 0.02000
-C 0.000 OEAN DIAMETER - IF 0 MATCH® UPSTREAM CMPT. 0. 0.

D 0. CHPT NUMBER FOR MATCHING DIANETER g. 0.

NUMBER OF CAHS FOR CAN BURRER 0.

E 0. 0.
ENTER LETTER FOLLOMED BY VALUE (IHCLUDING DECIMAL POINT) OR ENTER



[

QUIT PROCESSING ENTIRE ENGINE
REVIEW UPDATED VALUES
018 TERMINATE - GO ON TO NEXT COMPONENT

COMPONENT 10 IS A TURBINE, OPTIONS ARE (ENTER CORRECT LETTER)
H- HIGH PRESSURE TURBIKE
h- LON PRESSURE TURBINE

A- HO FRAME
B- TURBINE HAS EXIT FRAME

A
ENTER COMPONENT HUMBER OF COMPRESSOR THAT SETS TURBIHE RPM

- 0 =t 0O

[T} .
ENTER COMPONENT HUMBER THAT LIMITS TURBINE DUTER RADIUS
ol (+ = OUTLET, ~ = INLEV,0 = FEEDING COMPONENT)

-03

YOU MAY ENTER THE NUMBER OF STAGES IF DESIRED, OTHERWJSE ENTER @
[

R- RADIAL FLOW TURBINE

A~ AXTAL FLOW TURBIKE

CODE VALUE DESCRIPTIOH
0.3000 FACE INLET MACH NUMBER
0.28300 LOADING PARAMETER
1.500 BLADE SOLIDITY (CORD/SPACING)
0 BLADE ASPECT RATIO- 1ST STAGE
0 BLADE ASPECT RATIO-LAST STAGE
0 TURBINE EXIT HACH HUNBER
DISC REFERENCE STRESS
1=CONST TIP DESH,2=MEAN, 3=HUB
0 MAX. SPEED RATIO RPIMIAX/RPMD
0 COHIROL RADIUS- 0 IF TRAHSFRD
0 BLADE MATERIAL DENSITY 0=T-SET
8 BLADE VOLUME FACTOR
0
T

] LUE-HIGH VALUE
68.4000

0.30000

-
NI N e
[-X-X -] oco>»
[ -]
=TI
-X-2-2-1-F-] [ 2 R-X-3C]
o
]
- o000

BLADE TAPER RATIO

STATOR BLADE VOLUME FACTOR
ER FOLIOUED BY VALUE (IHCLUDING DECIMAL POIN

QUIT PROCESSIHG EHTIRE EHGIHE

REVIEW UPDATED VALUES

TERMINATE - GO ON TO HEXT COMPONENY
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OO0 ™ NMONNM
- 1-2-2-J-¥X-] o0
OO0 ODO

PO DO-

—
-OOODM® ™ € 8D st bt ot @D O ™
e v oo O+ s ¢ o

OO0

VOOoOOOODOLRLODOOOOC
-

)

-4
—
m

ENTER

¢ LTINS

b o
o
o
o
o

H O ME P NOMU VT R ITONMMOOE >

COMPONEHT 11 IS A DUCT, OPTIONS ARE (ENTER CORRECT LETTER)
A- PRIMARY BURMER
B~ DUCY BURNER
C- AUGMENTOR
D- DuUCT
EHTER LETTER

D
TYPE OF BDUCT
A- DUNNY - NO WY OR LENGTH



¢l

’.—
c_
D_
E_

DucY
CODE VALUE DESCRIPTIOHN

INPUT LENGTH ¢ WILL SPECIFY L/D OF DUCY

LENGTH FROM CONNECTION BETWEEN SPLITTER AND MIXER
CROSSOVER DUCT FOR CENTRIFUGAL COMPRESSORS
DIFFUSER FOR CENTRIFUGAL COMPRESSORS

LOW VALUE-HIGH VALUE
0.40 0.50

A 0.40 DUCT MACH HUMBER - .

B 1.00000 LEN/HY IF MODE B 0.00000 8.00000
[ 0. 000 DUCY HEAN DIAM. IF =0 CALC. PER NODE BELOW 0. Q.

D - IF NODE,O=MEAH D SPECIFIED. 1=CONN. COMP. 0. 8.
ENTER LEITER FOLLOWED BY VALUE (INCLUDING DECIMAL POIKT) OR ENTER

Q QUIT PROCESSING ENTIRE ENGINE

R REVIEW UPDATED VALUES

I 5 TERMINATE - GO ON TO NEXV COMPONENY

B 3.5

T

COMPONENT 12 IS A TURBINE, OPTIONS ARE (ENTER CORRECT LETVER)
H- HIGH PRESSURE TURBINE

t- LOW PRESSURE TURBIHE

- NO F

A

RAME
TURBIHE HAS EXIT FRAME

B
ENTER COMPONENT NUMBER OF COMPRESSOR THAT SEVS TURBINE RPN

02
ENTER COMPONENT NUMBER THAT LIMITS TURBINE QUTER RADIUS
___ (+ = OUTLET, - = INLET,0 = FEEDING COMPONENY)

+36
YOU MAY ENTER THE NHUMBER OF STAGES IF DESIRED, OTHERWISE ENTER 0

0

R- RADIAL FLOW TURBINE

:- AXTAL FLOW TURBINE

TURBINE

CODE VALUE DESCRIPTION LOW VALUE- HIGH VALUE
A 0.4500 FACE INLET MACH NUMBER 8.4000 .5000
B 0.28000 LOADING PARAMETER 8.20000 0.30000
c 1.500 BLADE SOLIDITY (CORD/SPACING) 1.000 1.500
D 2.0000 BLADE ASPECT RATIO- 1ST STAGE 2.0000 3.0000
E 4.0000 BLADE ASPECT RATIO-LAST STAGE 4.0000 6.0000
F 0.5500 TURBIKE EXIT MACH NUNBER 0.5500 0.6000
G 125000. DISC REFERENCE STRESS 100000. 150000.
H 2 1=CONST TIP DESN,2=MEAN, 3=HUB 0. 0.
1 1.0000 MAX. SPEED RATIO RPMHAX/RPND 1.0000 1.0000
J 0.0000 CONTROL RADIUS- 0 IF TRAHSFRD 0.0000 0.0000
K 0.0000 BLADE MATERIAL DENSITY 0=T-SETV g0.0000 0.0000
L 0.1950 BLADE VOLUNE FACTOR 0.0000 0.0000
P 1.0000 BLADE TAPER RATIO 0.0000 0.0000
S 0.1950 STATOR BLADE VOLUME FACTOR 0.0000 0.0000
ENVER LETTER FOLLOWED BY VALUE (INCLUDING DECIMAL POINT) OR ENTER

Q QUIT PROCESSING ENTIRE EHGINE

R REVIEM UPDATED VALUES

) TERMIHATE - GO OH TO NEXTV COMPONENT

A .5

B .3



€l

COMPONENT 13 IS A DUCT, OPTIOHS ARE (ENTER CORRECT LETTER)
A- PRIMARY BURHER

B- DUCT BURHER

C- AUGMEHTOR

D- DUCY

ENTER LEVTER

D

TYPE OF DUCT

A- DUMMY - NO WT OR LENGTH

B- THPUT LENGTH ¢ WILL SPECIFY L/D OF DUCT )

C~ LEHGTH FROM CONHECTION BETWEEHN SPLITTER AND MIXER

D~ CROSSOVER DUCY FOR CENTRIFUGAL COMPRESSORS
E- DIFFUSER FOR CENTRIFUGAL COMPRESSORS

A

puct

CODE VALUE DESCRIPYION LOW VALUE-HIGH VALUE
A 0.40 DUCT MACH HUMBER 0.40 9.50

B 1.00000 LEH/HY IF MODE B 0.80000 9.00000

C 0.000 DUCT MEAN DIAM. IF =0 CALC. PER NODE BELOW 9.

-1. IF HODE,0=MEAH D SPECIFIED,-1=CONM. COMP O
ENIER LETTER FOLLOWED BY VALUE (INCLUDING DECIMAL POINT) OR ENTER

Q QUIT PROCESSING EHTIRE EHGIHE

R REVIEW UPDATED VALUES

I P TERMINATE - GO ON TO NEXY COMPOMENT

% .5

COMPOHENT 14 IS A NOZZLE. ERTER NOZZLE TYPE

1= COHVERGENT

i= C-D VARIABLE AREA

ENTER COMPONENT NUMBER THAT LIMITS NOZZLE OUTER RADIUS

— (+ = OUTLET, - = IHLET,0 = FEEDING COMPONENT)

ENTER THRUSY REVERSER TYPE, 0=NOHE, 1=FAN, 2=PRIMARY

0

HOZZLE

CODE VALUE DESCRIPTION LOW VALUE-HIGH VALUE
1.0000 LENGTH YO DIAMETER RATIO 1.06000 .0000
0.0000 BYPASS RATIO FOR MIXED FLOW 8.0000 000

ENTER LETTER FOLLOWED BY VALUE (IHCLUDING DECIMAL POINT) OR ENTER

QUIT PROCESSING EHTVIRE EHGINE
R REVIEN UPDATED VALUES
T TERMINATE - GO OH TO HEXT COMPONENT

T

COMPONENT 4 IS A DUCT, OPVIOHS ARE C(EHTER CORRECT LETTER)
A= PRIMARY BURNER

B~ DUCT BURHER

_C- AUGHENTOR

-D- DUCT
ERTER LETTER

D



vl

TYPE OF DUCT

A~ DUMMY - NHO WT OR LENGTH

B~ INPUT LEHGTH ( WILL SPECIFY L/D OF DUCT )

C~ LENGTH FROM COHHECTION BETWEEN SPLITTER AND MIXER
D~ CROSSOVER DUCT FOR CENTRIFUGAL COMPRESSORS

E- DIFFUSER FOR CENTRIFUGAL COMPRESSORS

DUcCTY
CODE VALUE DESCRIPTIOH LOU VALUE-HIGH VALUE
0.40 0.50

A 0.40 DUCT MACH RUMBER . .

B 1.00000 LEN/HT IF MODE B 0.00000 0.00000

c 0.000 DUCT MEAN DIAM. IF =0 CALC. PER NODE BELOW 0. 0.
-1. IF NHODE,0=MEAH D SPECIFIED,-1=CONH. COMP. 0. 0.

QUIT PROCESSING EHTIRE ENGINE
REVIEW UPDATED VALUES
TERMINATE - GO ON TO HEXT COMPONENT

D
ENTER LETTER FOLLOWED BY VALUE (INCLUDING DECIMAL POINT) OR EHTER

.5

COMPONERT 5 IS A NOZZLE, ENTER NOZZLE TYPE
1= COHVERGENT

2= C-D VARIABLE AREA

ENIER COHPONENT NUMBER IHAI LIMITS NHOZZLE OUVER RADIUS
(s OUTLET, - = INLET,0 = FEEDING COMPONENT)

ENIER THRUST REVERSER TYPE, O=NONE, 1=FAN, 2=PRIMARY

- i 0 O

—

0

NOZZLE

CODE VALUE DESCRIPTION LOW VALUE-HIGH VALUE
A .0000 LENGYH TO DIAMETVER RATIO 1.0000 2.0000

B 0 0000 BYPASS RATIO FOR MIXED FLOW .0000 0.0000
ENTER LETTER FOLLOWED BY VALUE (INCLUDING DECIMAL POXNT) OR ENTER

Q QUIT PROCESSING ENTIRE EHGIHE

R REVIEW UPDATED VALUES

T TERMINATE - GO ON TO NEXT COMPONENT

T
COMPONENT 15 IS A SHAFT, ENTER SHAFY HUMBER FROM INHER TO OUTER, I.E. 1 2 3 EVC.

1
ENTER TURBINES CONNECTED TO THIS SHAFT

12
ENTER COMPONENT NUMBER OF FIRST COMPRESSOR ON THIS SHAFT

ENTER LETYER FOLLOWED BY VALUE (INCLUDIHG
Q QUIT PROCESSING ENTIRE EHGIHE

02
“TSHAFT
CODE VALUE DESCRIPVION LOW VALUE-HIGH YALUE
A 50000.00 SHAFT ALLOIABLE STRESS 40000, oo 50000.00
B 0.29 SHAFT MATERIAL DENSITY 0. 0.31
€ 0.0000 DIAMETER RATIO (INHER/QUTVER) n.nooo 0.8500
D 0. COMPONENT HUMBER ON SHAFT FOR INERTIA 0. 0.
E 0. COMPOMENT HUIBER ON SHAFT FOR INERTIA 0. 0.
_F 0. COMPOMENT RUNMBER OH SHAFT FOR IHERTIA 0. 0.
=G 0. COMPOMENT HUNBER ON SIAFT FOR IHERTIA 0. 0.

DECIMAL POIHT) OR EHNTER



Sl

REVIEW UPDATED VALUES
TERMINATE - GO ON TO MEXT COMPONENY

. ORaA
W

=_TMOO~D
- N
Iy

COMPONENT 16 IS A SHAFT, ENTER SHAFT NUMBER FROM IMNNER TO OUTER, I.E. 1 2 3 ETC.

N

ENTER TURBINES CONHECTED TO THIS SHAFTY

ENTER COMPONENT HUMBER OF FIRST COMPRESSOR OH THIS SHAFT

8
SHAFT :
CODE VALUE DESCRIPYION LOW VALUE-HIGH VALUE
A 50000.00 SHAFT ALLOWABLE STRESS 40000.00 50000.00
B 0.29 SHAFT MATERIAL DENSITY .28 0.31
c 6.0000 'DIAMETER RATIO (INNER/GUTER) 8.0000 0.8500
D 8. COMPOREHT HUMBER OH SHAFT FOR INERTIA [ Q.
E 0. COMPOHMENT HUMBER OH SHAFT FOR INERTIA [ 8.
F 0. COMPONEHT HUMBER ON SHAFT FOR IHERTIA 8. 8.
G 0. COMPOHENT HUMBER OH SHAFT FOR INERTIA 9. 8.
EHTER LETTER FOLLOHED BY VALUE (INCLUDING DECIMAL POINT) OR ENTER
Q QUIT PROCESSING EHTIRE EHGIHE
R REVIEW UPDATED VALUES
: s TERNINATE - GO OH TO NEXT COMPONENY

D 8.
"E 10.

T

TERMINATED: SYOP



APPENDIX B

card Images from PREPWATE AND NNEP/WATE Input Dataset

0.55006D-01,
000,0.0000,
0000,0.0000,
0,0.0000,

0,
»
.0000,0.0000,

.0000,0.0000,
Dos,

1.,.8,1.2,ACCARM
[
L
»
0
[
0
8.

. 0 .

5
0
0 .0000,0.0000,
0
»
0
0
0
0
[
0
0 .0000,0.0000,
» ool
0 .0000,0.0000,
0 0
0 .0
0 0
0 0
. 0
0 0

0,0.1200,
.000,0.1950,

[}
0
0
0
0,
0
D
0
]

0,0.0000,
$0,0.0000,
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00
00
00
’
0

" S e s an Rt aanssas DO D D DO OO s COOOD OO “D + s s o

OO DOO0O0TOOOONNOS +» ‘OO0 ‘OO0 OO &« DO 0O ‘OO0 O

NOOO '@ OO ‘ANOOD 'ADO 'O ~DTO0ODODO

=X X-X-T-] OO ¢ COOED cOTODO cOQODO 2

A s A s annnasaAarOOQ G cOND DT OVOO OO0 00000 =] Qoo
00000000 O :

»3,SCALE(])
0,11,12,13,14,
o'
ul
o'

- “ammaaaacnaasss I O P OOONI CONMOD ¢ rmO A D OO0 O
'™ 0000000000000 00O COO™mO o -y COOO | OND +OO0CVOoOD | O
O A0 | OOOrO | SmMOOO alf) 2O «NNOOD *ONVODO O
1" CO DD O O O O DDA ONODONAOAO D ‘OO
D Nri ¢ s a s s csasssacens A0 'O ‘O 'AOO OO * OO OO O O O D
- N ArOO00000NOVOOOO000 ‘O00GA00 'O00 'O0Y) ‘OO ‘000D 0 oo
N A ) PNONG O O aNNMO afM « « A » D D D O O
- - " - .00000! CDOS MO » O 2 OD CODOOO O
® W A A A aaa A as e nsaaes OO ‘O - - - - Y- - Y- Y-r-r-X-X-X-F-X_-X-J
h UWNOOOOOOOOBONOAONOSOO ;00000000000 | OO0 +OO00O0 ~OQMOMO O
- —_t A OOO O D O QD OO0 O0OODOO O OO
N < s 0O ‘O ‘A OOO ‘800 000 ‘008 'O 0 S O
M JE s s s ama s annaana D OODOOOO OO AON CNNOM CNOOO O OO
M OU) CONmNmMmONMmm e NNIGOS O ~O ~NOW «MOK * QO + & s * 4D i s\ & - o
[ B I T e D OO e D OO N0 A0S 0000 WO
- lad M OOOMO ' OMONOMO 'O O +O O O0QOQO0QO O
P S ac s aassansaancaad O 2 DOO +O O QOO OOOODO OO0 OOO
o ol _ e e im0 0OO 10000000 .00000000000000000
OVWZLONOUOODIOQORONLXCIUOO O D - O O O OO0 OO0 D
noow APUOPUPBPUPUDH“U.:.IOOOOOOOISO_DI. X" 505 6000505030
[l 24 nFSD"LDHP"DLDNSSDS bo al) 2 A o '4 . - -4 8 e .
ONUOMZIT TSI SIS el et e eV e aacn acs rcomoccocoao
- 6-&.116.6.44446.6-116.6-111‘0000001000000010: SHoNoilonNolldlona
GO ~HHNUN BN WU UND NN NINONONDINONONDINDNDADADADNODAONO~AANO
2l RO IR S AR O D ADADADAAONOAODOONOMOTONCYOENS
bmm s NMIEOOQRD NN EUIOINN ™ o ) D ot O ot vt syt v ot oo ce e o
o8 ettt ittt 2D 2D 28D 4D D 2D 2O D s 4O et 2O 2D +O O O
H QI M o @ aanoeacsasceseaam am am ami ami aomi am Srmd om ami S Smi G oo am oot o
P bt et ot 0 00t 2 it gt et Pt Gt P Gt e pd ed ot Pt 7t et D D D W O WO WO WO WO WOWOWOWAwOwIwIIwO
- .N(((((((((((((((((lﬂlﬂlﬂlﬂlﬂlnloI.n-l.ﬂl.n..LOI.OI_DI.Dl.n.l_ﬂ
B XOOWLOOLLLOLLLLOLUUIOAOXOCLOXOTALOAOAOAOAXOAOACOALXDIXOKOITO
) O ZWWWMHUUUNKUHNWLUWLUS OD 050D 0> 030202 0D (32O> ‘2a>0>0>20>0
e L E R SRRt ) ) @) ) U ) D It ) D f ) e
ZZaLIIESSZIZTZZTZZZEIEZZZSUucucuc s UoWOWoUWOoW Wouw Wowowoikouwae
i i - 2 QO QO & QO A 8 8 /K8 8 @ a a a 4

16




-
~N

.- - - -

- r~ L4 L]

~N - - .

L} < o -

. . - - -

- - ] " -

.- o - o~ o

'S - [ 3 -3 -

oo ] o . -

N - - ™~ - -

-~ - » - -

o - - - - e -

x Yy ” [l Rl -

N o A O - o

-t~ ~ o -aN Q

-y ” e wo »

o - - L d -

[ - - -~

[ Y - & - -« -

o - -t - )

) .0 o - o

.t~ o~ ~ ~omt ©

aom 1] o ' "

x - @ - ~ Oow -

N o " oam -

- @ - .« O e -

.-t a - N -

-0 Ll - - = o~

- s ~N oo .

om - - N -

= - -« - O Y,

- - - . .« @ -

.. - SRS « e xN

® "M 0O m i

S & N s e .0 @ N

ox ) © O - S AN

(-] X . x 1 11 v bt

et POO e DS A e

nn nwann "o ON vt -~

~ o~ laXalalal ~ - o Ll od

MO MENO e MO wO

- - - a e awr wid QW

- et QO JO. Wa.

R d -t wid Wy an

VO VOOVL Qa a4~ O

W WWww W ve -

Ol 0u0.0.0. Ou o s D

VIV DB O ON s

RS . o o a .~ At WY

0O COOO O ~ s s

IS “«noaa - -~

w NP N0 E e et e
- .~ . S “ e O e “ &
- oo ococoe oo s M
=1 - - s s e “ o Oved e
-9 N M O = s - -
wl - - ~ aaoa - - - - -
o * e meer o= o@ o
a MmQ, RebeNA el e OO
wWE SONDT QL O 22D

o ZTO ACC QKD QOr
Q O VAIU QQEN" = =
™ e e ®eoa e e he it}
W R N i~ e

w - PN~~~ o e O DN
w . =m0l MENG QN et
< — .. o a oo . Al e e s
o " It ot ot =t e ot gt o ot g L) ot
WL v o vt et v o o o s ot (N e B

w 8«00 ~ 000V ~QOmOORAOO
- (= dalal. dalmirinitladrmniibiotatad ol
G, A3 L Lo MY K b U U P L U £ U L ON U L
z = _—EINZIEZSZIMIETZOZT X
«QWAIO0O ‘0000 'CQEWOO ~OQ
V1o eB e k= MM /1M I XE DS Pt DL DL ¢ 2K D el L DL

17

PN - - -
- o o o o
o o o o o
i o o o o
a8 o o o -~ o
o . . ) .
o © © o o o
n - - <« o IS
N O © o —~ o
- o o o - o
- -3 Q0 o o o o
- It fOO O sa . o
- b =4 oa ‘0 o+ oo -
a o Do0coooe ooo
- 3 A fO D s ANO
o [e) o ro0oaQoo oo
- o OO ‘A VDO O
o < © + 000N 00
- - NOOO «@ awo o
o o~ oo ‘o o oo
L . ooaococooncoo
. - QO L0 D OO
- - - o 00000 ‘rao
© e « 0000 ‘a0 ‘oo ‘o
-~X X . N « coo000a ~oa
o - 00O @ 0 ra o
R .- T30 QO cNOO
Qoo - TOANVOOD ~OOD
x soOx Wt o a 6o 6daaasansnansaes a0 +OQ +Q ~OQSD »
wocow N AOOVOONOOONCCOOONNOOD + ' OACDRD ‘DD
"o - nooo ‘o foo0o o
A~ -~ - s Do0oQ oo
e el W aaaneancgaagessnsassassss s FOOD O ~OND -
Y O —_wNODODOAOOOOO0O0TOOO ~OCQ O D + O
. cetom o -~ CODOOAONOOOR
—— - Q - O 'O ~O D O D
D ot land L e R e - L T - I Y =y
QOO U A0 NO0Q0000CO000QAOOAD + +OOMO O + ammd
wwoow " - O A0 OO0 O
Gl o, 1t e COOO O O O O
VUGB O N ¢« a o s o aaanaanasnar000 'O O OO
.~ ATV & I s OO0 OAINOVOICDO 0000V Q o0
O ~ -0 Vi Ao I MPNO <O A ~YMD
LR - K- B ) M. O0000r ~aa
O ~ «O 4 W eaesssaaAnAsLatseaan OO ‘O O O D
N~ L WAOOOOOONONONOANOOOA 00N
. e e e -t CQOO @ O O O
0O 00 I <« - o0 ‘g ‘0 ‘0oo
- Ay o -t QW) & «a & & & a4 a4 a aannaeaaasa0 X~ ¥ -F-K-N-N_ N BN ¥
U 2O ) QONE N O Nttt NN OO O O s
et Nt ) e . LR - Y -Y-¥-] . O
“ .o N HOOOMmO OmMONO
e ewao . - C s A B AN At At a At ee D D OO O O
P N e e e [ b X e LU 000000 T RO000Q
ONL U O OVLEAONOUOUDIORONALCIOO O '@ O D e
20T n 1] L OOLILAMALILIDOITON~MOO0CODTS =N
QAZNVNA = ) MLVATAAZAZTOLATAVIOWU ~O ) «O N aar s
- - - - ONOMIIIIIIS S IIIITIZSIIT ‘@0 'a A O O D
MBI WO e e T T T T T T I T rrTOO0000ma0Qa0
ek ialall - b B LN N R R N R R T R R T R TR TR TR TR A A R T
MEFNNOr~ A AN MMM MMM AR AN D OO O D D
[ {ala ol B T NMEODNQOPROONMPN OO ¥ P U O P
& o n e p=X- X1 It Rt e A A AD) A O D

A X OO00OVO00OOUVLLOILVUCOXOCACD O <O

UL LLWLO™ I DT UWWULBUWLUUBLULULIWMLUDD O O a>o0>a>0

rTZIZZZ IlEanmnnnnuﬂN”M”n”NS R R R X N

NOOQCOWZ2ZIQALZIZIEZIZIZSIIZISIS T ZZIWowocwWowawowe
[}



- - - o . & s

o o e o o O o

o . O «. 0 o o o o

e o0 o © o o o © o
A & N o VI o o o o o
o ", 1 . o . . . . .
o 0 =~ o0 =~ 0o © O 9O o
N s . e . [SES - - -
_-e0 8 0 O O O O o0 9
S a A O asaO O OO0 O
OOV +OVAOO OOV =~
R T - T o

Snooooaoounnonoooooo
© OO ¢+ AOO O
ooooo 009 -onnozu .ooo
A & COO0O OO ¢ A A O O
D OO0 «» OO 00 'O ~O O O
D000 INOOOVWE ~ 000000000
N 00 'O «O 'QO00 00000 9
O 00000O0OTOONO0 ‘OO0

.0000,-1.
8,0.0000,

no Poooooooooonnoonon
0 OO0 OO0 O .
5‘ b 505 6“00505030
& D D . . “ a0 oa e
' O000 :ooo 'oolonooooo
QOmaIloIloNaAlloNoloONOIe

KOO ALO LD ACDALOLOLOXOD

>eo>ao> ‘>ad> ‘D>ododadadan
VI o) s M) AT ) U ) e o T
LUowouw wWow Uouwouwowouwouw
a a a a o 9o a 8 [Q -

18




APPENDIX C

OQutput from Sample Case from NNEP/WATE Code

SAMPLE CASE FOR PREPHATE

LEND

19



0¢

TABLE DATA INPUT SUMMARY 16 TABLES
TABLE HUMBER REFERg?EE NUMBER  ARRAY lOC:!ION

1 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
10 3801 10153
11 3802 10606
12 3803 11203
13 3804 11656
14 3901 12397
15 3902 12799
16 3903 13213
DATA STORAGE ALLOCATION 20000
DATA STORAGE NOT USED 6385
4D MODE=1,
IWT=4,
KONFIG(1,1)="INLT",1,0,2,0,5PEC(]1,1)=1000.,4%0,1.,2%0,.00001,2%0,20.,
{0#;:6{1 ,2)='COMP*,2,0,3,0,5PEC(1,2)=1.8,0,1,3761,1,3762,1,3763,1,0,0,.824,
KONFIG(L. 432 DUCT* .4, 8.5, 0, SPECCT 412k "

» = 1] » » ’ ’ =éx ?
KONFIG(1,5)=*N022*,5,0,6,0,5PEC(1,5)=0,1,0,0,.99,0,0,0,1,
§0§;§G{I.S)='CUHP' »7,0,8,0,5PEC(1,6)=1.3,0,1,3761,1,3762,1,3763,1,0,0,.867,
KONFIG(1,7)='DUCT",8,0,9,0,SPEC(1,7)=6%0,
ng;l?;l;g)=;§gﬂ?'p9.° »10,17,5PEC(1,8)=1.3,.162,1,3707,1,3708,1,3709,1,0,0,
KONF1G(1,9)='DUCT",19.,0,11,0,SPEC(1,9)=.048,0,0,2990.,1.,1840
§0NF{g(;£;:);'TURB'.11,17.12 ,0,S5PEC(1,10)=4,.79,1,3801,1, 3802 l 1,.625,

,.919, »1,
KONFIG(1,11)='DUCT*,12,0,13,0,SPEC(1,11)=6x0,
gONFI?(l.lZ)='TURB' »13,17,14,0,5PEC(1,12)=2.5,.21,1,3803,1,3804,1,1,0,1,.912,
244,1,
KONFIG(1,13)=°'DUCT',14,0,15,0,SPEC(1,13)=6x0,
KONFIG(1,14)='"H022',15,0,16,0,5PEC(1,14)=0,1,0,0,.99,0,0,0.1,
KOHFIG(1,15)=*SHFT*,2,6,12,0,SPEC(], 15)54000 3x1
KONFIG(1,16)="SHFT*,8,10,0,0,SPEC(1,16)=6000,8x%1,
KOHFIG(1,17)='DUCT*,10,0,19,0,SPEC(1,17)=6x0,
LEND

THE FOLLOWING REPRESENTS THE COHFIGURATION FOR MODE= 1
SAMPLE CASE FOR PREPUATE
COHFIGURATION DATA 19 STATIONS 17 COMPONENTS

COMPONENT NKIND COMPONENT UPSTREAM DOWHSTREAM
NUMBER TYPE STATIOHUS STATIOHNS

1 1 TNLET 1 0 2 0
2 4 COMPRESR 2 0 3 0
3 7 SPLYTTER 3 0 7 4



Ie

4 2 DucrtT 8 4 0 5 0
5 9 HOZ2LE 5 0 6 []
6 4 COMPRESR 1 0 8 0
7 2 BUCY B 8 0 9 0
8 § COMPRESR 9 [ 18 12
9 2 DucrT s 19 0 11 0
10 5 TURBINE 11 17 12 0
11 2 DuUCT B8 12 ] 13 0
12 H TURBINE 13 17 14 0
13 2 DUCT & 14 0 15 []
14 9 NOZZLE 15 0 16 [
15 11 SHAFT 2 6 12 0
16 11 SHAFT 8 19 g 0
17 2 DUCT B 10 [] 19 [
CASE IDEHTIFICATION SAMPLE CASE FOR PREPMATE
INPUT DATA
COMPONRENTY
NO. TYPE DATINP] DATINP2 DATINP3 DATINP4 DATIHPS DATIHPG DATIKNP?
1 INLET 0.10000D ¢4 0.00000 0.00009 0.00000 0.00000 &.10000D 01 0.80000
2 COMPRESR .18000D 81 0.00000 05.10008D 01 @.37610D 04 ©.10000D 61 6.37620D 04 0.160006D o1
3 SPLITTER 0.43230D 61 0.00000 0.60080 §.e0000 g.00000 8.80000 8.00000
4 DUCT B 9.00000 0.00000 g.60000 0.00000 €.0008080 8.00008 8.00008
5 HOZ2ZLE 0.00008 a9.10000D 01 g.o00000 0.00000 2.99000D1 80 0.00000 8.00000
6 COMPRESR 0.13000D §1 8.00000 0.1003CD 01 9.37610D 04 6.10000D 01 ©.37626D 04 ©.10000D 01
7 Dbucr 8 9.80080 0.00000 .00830 6.00008 g.000400 8.00000 0.00000
4 COMPRESR @.1380dD 61 ©0.16200D 00 0.10009D 01 &.37073D 04 0.10000D 01 0.37080D 04 0.19800D 01
9 DucT B 9.48000D-01 0.00000 0.60060 0.2%904D 04 €.100608D 01 0.18460D 05 g.08000
10 TURBINE ©.40000D 81 0.79000D 00 0.10000D 01 0.38010D 04 0.100060D 81 0.38020D 04 ©6.10000D 01
11 DUCT B 0.00000 8.00000 0.000290 0.00000 0.00000 0.06000 g6.00000
12 TURBINE ©0.250000 01 0.210000 00 0.10000D 01 0.38030D 04 ©0.10000D 01 0.33040D 04 0.10000D 01
13 pucrt 8 6.00000 0.00000 0.00000 0.00000 0.00000 0.00000 .g0000
14 HOZZLE 0.000600 0.10000D 01 6.00000 0.02000 0.99000D 00 0.00000 0.00000
15 SHAFT 0.40000D 04 0.10000D 01 0.10000D 81 ©.16000D 061 0.10000D 01 0.100006D 61 ©0.10000D 01
16 SHAF¥ 0.60000D 04 0.10000D 61 0.10600D 81 0.10000D 01 0.10000D 01 0.10000D 0% 0.10000D 01
17 pucy 8 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
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T.PLOTY

4, 10UTCD
0
1
1
1
1
1
1
1
1
6
’
0.
0
0
0
0
0
0
i
0
i
H
H
0
0
0

MODE
N IPLY
DISKWI
ILENG(]1
[
DESV
0.
DESV
0
DESV
0.0

22

320K N KK M A K
*®

-3END
*



€¢

o BOOHNN N KKK
X

* FAN 2 x
* %
PEHK XK MMM NN 2

MAX CONDITIONS OCCUR AT
B0 06 2636 6 6 236 3 36 06300 36 36 30 06 DB 23K M K 26 26 36 3 34 3 30 3 3¢ 3 2 3 ¢

ALT M VALUE
PYOT 0. g.000 14.7 LB/SQIN
T101 8. 8.000 538.7 DEG R
CUIN 0. g.000 1019.1 LB/SEC
DD 6 000360636 363006006606 30 D6 I 060K 36 3626 36 36 3 X 3 0 3 M ¢

pucTt
# NHO VEL 7V 10T P 10T P STAT AREA GAM
0.550 608. 5139. 2116. 1723. 25.8790 1.4002

UTIPMAX STRESS DEH W/AREA TR H/37
1591.8 45894.5 0.163 4.970 1.800 8.370

COMPRESSOR 2 MECHANICAL DESIGN

LOADING N STG DIAM U TIP C RPH  C RPN MAX RPM
0.927 1.00 74.14 1562.0 4920.4 4828.2 4920.4
STAGE 1
HD HWB WS NH Wc ci RHOB RHOD AR
225. 389. 0. i5. 5.2 0.168 0.168 4.50

PR DEL H HACH "AREA" R HUB R TIP NB UTIPMAX STR  WEIGHT TIN THAX

1.7337 26.7 0.550 25.879 13.72 37.07 67 1591.8 45894. 649. 539. 539.

FRAME WT = 3806.03

H STG WEIGHT LENGTH CEHGRA INERTIA
1 1455.30 10.38 8.1 165287.3

bpucy
M ND VEL T TOT7 P TOT P STAT AREA GAM
0.550 667. 650. 3670. 2989. 16.4039 1.3977

PR AD EF PO 10 HP

1.7340 0.32408 3669.5 649.8 37781.

HI HO WI CUI

128.75 155.45 1000.00 1019.09
RENRMRNRMXNURM N RXXN® TOTAL COMP WEIGHT IS 1455.303

X
X LPC 6 %
H] ]
DOOOK KK MM N K XA

MAX COHDITIOHS OCCUR AT
ROCHM K006 8K X 20K 0302006 20606 396X 260 3 3 X 3 X 3¢

_ ALT M VALUE.
~PT01 0. 0.000 25.5 LB/SQIN
1101 0. 0.000 649.8 DEG R
CHIN 0. 6.000 121.3 LB/SEC

MM D P20 0K DX MR K MK MK KA K KA KK F R AR KK

STAGE I
165288.



v

bucrY

M NO VEL T TOT P 10T P STAT AREA GAM
0.500 609. 650. 3670. 3094. 3.2903 1.3977
UTIPMAX STRESS DEN  W/AREA TR H/T

1001.0 7725.8 0.168 0.627 1.200 0.350
COMPRESSOR 6 MECHANICAL DESIGN

LOADING N STG DIAM U TIP C RPM C RPM_ MAX RPM
0.866 1.00 46.63 894.3 4920.4 4396.1 4920.4

STAGE 1
WD WB US HN  uWC CL RHOB  RHOD AR
71. 31, 31. 162. 17. 4.1 0.168 0.168 2.00
PR DEL H MACH AREA R HUB R TIP HNB UTIPMAX STR  WEIGHT TIN TMAX

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

N STG MWEIGHT LENGTH CENGRA INERTIA
1 313.76 4.09 §.1 26482.8

bucr
M HO VEL T 70T P YOV P STAT AREA GAM
0.500 641. 721. 5038. 4250. 2.5254 1.3953

AD EF PO T0 He
l 3730 0.8670 5033.3 720.6 4542.
HO Wl Cul
155 45 172.54 137.86 121.26
HNNNUNMMNRMNNXNNNNN TOTAL COMP WEIGHT IS 313.764

9636 03000 K K M N %
¥ ]
¥ DUCT 7 x
] ]
L ETETE TR T}

MAX CONDITIONS OCCUR AY
9606 9606 3K 30 26 300K 06 X 306 003000 36 96 36 X ¢

ALY Mi
PT0TY 0. 0.000
Tiary 0. 0.000
200D 0K 0602 D630 33 36 2 3 3 ¢
pucrt , 7

RH= 20.40 RI= 23.27 LENG= 15.76

AREA= 2.731 RIt0=.168
CAS UWrT INC WT Wior
6.3043 5.5279 11.8322

R TE st T T
x ]
¥ HPC 8 X
* *

TTRRNNNMKNNANNND

MAX COHDITIOHS OCCUR AT
DO DO N A A MR O3 363633606 063K X A0 2 K

STAGE I
26483.
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ALT MN VALUE

PTOT 0. 0.000 35.0 LB/SQIN

1107 0. 0.6800 720.6 DEG R

CUIN 8. 0.000 93.0 LB/SEC

366K 0B K06 0K M B DN DI DK 366 6 D D6 M 06 X 36 26 06 6 96 26 36 36 ) X

pucrt

M HO VEL T TOT P YOT P STAT AREA GAM
0.450 580. 721. 5038. 4387. 2.7306 1.3953
UTIPMAX STRESS DEN W/AREA TR

H/T
1195.8 30837.8 6.168 1.204 1.200 9.470
COMPRESSOR 8 MECHAMICAL DESIGH

LOADING H STG DIAM U TIP C RPM G RPM_ MAX RPM
0.8452 14.08 25.35 1017.1 10838.5 9195.5 10838.5

STAGE 1

WD UB WS WH HC Cl RIHOB RHOD AR

9 24. 264. 13, 8. 3.5 0.168 0.168 4.50

PR DEL H MACH AREA R HUS R TIP NB UTIPHMAX STR  MWEIGHT TIN
1.3028 15.1 0.458 2.731 .96 .67 80 11958.8 30838. 7. 121,
STAGE 2

WD WB WS HWH WC cCt RHOB RHOD AR
15. 14. 14. 10. 6. 2.8 0.168 0.168 4.27
PR DEL H MACH AREA R HUB R TIP HB UTIPMAX STR  HEIGHT VIM
1.2768 15.1 0.439 2.227 7.65 12.67 101 1198.8 25244. 60. 783.
STAGE 3
WD WB HS MWN HC CL RHOB RHOD AR
18. 9. 9. 8. 5. 2.3 0.168 0.168 4.04
PR DEL H MACH AREA R HUB R TIP HB UTIPMAX SITR KEIGHT TIH
1.2550 15.1 0.429 1.849 8.71 12.67 121 1198.8 20998. 50. 844.

STAGE 4

WD W8 HS WH HC Ct  RHOB RHOD AR

19. 7. 7. 7. 5. 2.0 0.168 0.168 3.81

PR DEL H MACH AREA R HUB R TIP HB UTIPMAX SIR WEIGHT T
1.2366 15.1 0.4183 1.559° 9.44 12.67 140 1198.8 17722. 43. 9
STAGE 5

WD We HS WH WC CL RHOB RHOD AR

18. 5. 5. 6. 4. 1.8 0.168 0.168 3.58

PR DEL H MACH AREA R HUB R TIP MB UTIPMAX STR WEIGHT TIN
1.2206 15.1 0.407 1.33F 9.98 12.67 158 1193.8 15149. 38.  967.

_STAGE 6
up

We WS WN WC cL RHOB RHOD AR
16. 4. 4. 6. 4. 1.6 0.168 0.168 3.35
PR DEL H MACH AREA R HUB R TIP HNB UTIPMAX SIR WEIGHT TIH
1.2068 15.1 0.396 1.150 10.39 12.67 174 1198.8 13100. 34. 1027.
STAGE 7
Wp us WS UWN WC CcL R{OB RHOD AR
15. 3. 3. 5. 3. 1.5 0.168 0.168 3.12
PR DEL H MACH AREA R HUB R TIP NB UTIPMAX SIR WEIGHT TIN
1.1947 15.1 0.386 1.004 10.71 12.67 188 1198.8 11443, 31. 1088.

STAGE 8

THAX
721.

THMAX
733.

THAX
844.

TMAX
906.

THAX
967.

TMAX
1027.

TMAX
1088.

STAGE I
1372.

STAGE I
1397.

STAGE I
1448.

STAGE I
1439.

STAGE I
1382,

STAGE I
1324,

STAGE 1
1260.



9¢

WD WB WS WN MWC CL RHOB RHOD AR

14. . 5. 3. 1.4 0.168 0.163 2.38

PR DEL H MACH AREA R HUS R TIP NB UTIPHAX STR  WEIGHT TIN
1.1840 15.1 0.375 0.885 10.96 12.67 200 1198.8 10088. 28. 1147.
STAGE 9

WD WB WS WN WC CL RHOB RHOD AR

4. 4. 5. 3. 1.3 0.286 0.286 2.65

PR DEL H MACH AREA R HUB R TIP HNB UTIPMAX STR  MWEIGHT TIN

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

STAGE 10

WD W8 WS WH WC CL RHOB RHOD AR

23, 4. q. 5. 3. 1.3 0.286 0.286 2.42

PR DEL H MACH AREA R HUB R TIP HB UTIPMAX STR  WEIGHT TIN
1.1659 15.1 0.354 0.704 1X.33 12.67 215 1198.8 13673. 39. 1265

STAGE 11
WD WB WS KN WC CL RHOB RHOD AR
22, 4. 8. 5. 3. 1.3 0.286 0.286 2.19
PR _DEL H MACH AREA R HUB R TIP NB UTIPMAX STR  WEIGHT TIN
1.1582 15.1 0.343 0.635 11.47 12.67 217 1198.8 12333, 37. 1324.

STAGE 12 '
WD WB WS WN NC CL_ RHOB RHOD AR
3. 3. 5. 1.3 0.286 0.286 1.96
PR DEL H MACH AREA R HUB .R TIP NB UTIPMAX STR  WEIGHT TIN
1.1513 15.1 0.332 0.577 11.59 12.67 215 1198.8 1119a. 35. 1382.

STAGE 13

WD WB WS WN WC CL RHOB RHOD AR

20. 3. 3. 5. 3. 1.3 0.286 0.286 1.73

PR DEL H MACH AREA R HUB R TIP NB UIIPHAX STR  HEIGHT TIN
1.1450 15.1 0.321 .527 11.68 12.67 208 1198.8 10230. 35. 14)9.

STAGE 14

WD WB WS WN KWC 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 NB UIIPHAX STR  MWEIGHT TIN
1.1392 15.1 0.31) 0.484 11.77 12.67 197 1198.8 9399. 34. 1496.

H STG WEIGHYT LENGTH CENGRA IHNERTIA
14 581.92 24.74 13.9 22295.5

pucy
M NO VEL T TOV P TOY P STAT AREA GAM
0.311 584. 1553. 64238. 60225. 0.4352 1.3475

PR AD EF PO 10 He
12.7500 0.8670 64237.9 1553.3 56017,
HI HO WI (47} 4
172.54 383.29 187.86 93.01

HHNNKRKHRRHRNNKNNRNK TOTAL COMP WEIGHT IS 581.918

PN KK XN KM

%
¥ DUCT 17 «x
] %

MK KM NN HAED

THAX
1147.

TMAX
1206.

TMAX
1265.

TMAX
1324,

TMAX
1382.

THMAX
1439.

THMAX
1496.

STAGE I
1191.

STAGE I
2142,
STAGE I
2013.

STAGE I
19

STAGE I
1842.

STAGE I
17

STAGE I
1776.



Le

MAX CONDITIONS OCCUR AT
3003003300320 M 0 X 3 3 2

ALT HH
PYOT 0. 0.000
1101 0. 6.000
260036 36306 360006 0K 06 060206 06 X
pucr , 17
RH= 11.90 RT=  12.60 LENG= 6.27
AREA=  0.376 RHO0=.286
CAS U1 INC WT HTOT
11.3975 10.7609 22.1584
9006362 3 D0 K 3004 3¢

] X
X PBUR 9 «x
% ¥

3626 3 6 2 303 6 2 M % 2

MAX CONDITIONS OCCUR AT
BOOEDEDEE IO M 06D D06 03K D6 I D 26 26 0206 3606 33 3 6 96 3 X 3¢ 3 X

ALY HN VALUE
PIOTY 0. 0.000 446.1 LB/SQIN
Y107 0. $.000 1553.3 DEG R
CWIN 0. $.000 9.0 LB/SEC

DRI 06 26 0636 0600360636 2606000036 30 M 060D 0 D696 K 36 36 0 36 336 ) 36 3 )
BURNER HUMBER 9
RIN ROUT LENGTH MACH WSPEC
16.177 14.023 21.600 0.053 4.419
CAS WT LIN UT  HOZ WY IHC HT FRAME
43.0 54.2 21.7 31.2 178.6

P06 06 36 36 00 2 36 230 22 M
¥ x
¥ HPT 10
¥ ]
DX 00 K KK % 2

MAX CORDITIOHS OCCUR AT
300K 000636 06 36 26 06 DE DI MK 3K K KDKDMK KK KKK 36 36 3 0

ALT MN VALUE

PTOT 0. 0.000 424.7 LB/SQIN

1101 0. §.000 2990.0 DEG R
_cuout 0. 0.000 55.4 LB/SEC

3200 30K D636 HE 20 M2 XK 363 I K 2630 K DI 06 33K K H X K MK

buct

M NO VEL T TOT P VOV P STAT AREA

0.400 998. 2877. 61154. 55218. 0.4795

UTIPMAX STRESS DEN W/AREA TR

H/7T
1060.5 10488.8 0.286 0.294 1.000 0.908

"2 TURBINE 10 MECHANICAL DESIGH
H/T H STG LOADING AREA
0.908 2.000 0.200 0.479

GAM
1.2912

ur RTIP RHUB DEL o RPM MAXRPM TORQ



8¢

1060.5 11.2 10.2  224.6 10838.5 10838.5 325775.

STAGE 1
DISK BLADE VANE  HWD CASE AR
6.9 2.8 13.2  26.1 4.8 1.50
PR DEL H MACH AREA R HUB R TIP NB MAXUTIP SIR  WEIGHT

kXX WARNING FOLLOWING STAGE DESIGH LIMIY EXCEEDED »x%xx

STAGE LOADING IS 0.20 DES LIMIT IS50.28

¥%STAGE LOADING IS 70O HIGH INCREASE LOADING INPUT 1/TLP=LOADING
1.9609 112.3 0.400 0.479 10.18 11.21 154 1060.5 10489. 53.65

STAGE 2
DISK BLADE VANE  HWD CASE AR
11.5 7.2 36.2 42.1 8.3 1.50
PR DEL H MACH AREA R HUB R TIP NB MAXUTIP STR  WEIGHT

Xxxx% WARNING FOLLOWING STAGE DESIGN LIMIT EXCEEDED »xxxx

STAGE LOADING IS 0.20 DES LIMIT 150.28

XXSTAGE LOADING IS 70O HIGH INCREASE LOADING INPUY 1/TLP=LOADING
2.1890 112.3 0.450 6.796 10.18 11.84 101 1120.1 17422. 105.35

N 5;6 lE?GlH WEIGHT CENGRA IRERTIA

28 159.00 5.0 1990.
buct
M HO VEL T TOT P TOT P STAT AREA
0.500 1065. 2096. 14225. 12113. 1.5459 l 3103

PR TR AD EF PO T0

4.2991 1.3553 .9190 14224.8 2122.4 2096 4
H IN H out AREA FLOW He

717.55 552.92 5.23 176.28 56024.

HHMMNMNMNRRKNMNNNNE TOTAL TURB WEIGHT IS  158.997
ST T Y

H *
X DUCT 11
[ %

[ EEEEEERE S Y]

MAX COHDITVIONS OCCUR AT
DA KK KK HMN DK K00 K

ALT 1]
PTOY 0. 0.000
Tior 0. 0.000
TN KKK K
pucr , 11
RH= 10.00 RI= 13. 07 LENG= 10.74
AREA= 1.546 RHO=.28
CAS UT e Nl wior
4.6581 3.5643 8.2224

XKW N K A AN

* “
« LPT 12 #

LENGTH STAGE I

L1
2.40 634,

LENGTH STAGE I

ux )
J.88 1356.



» »
33606 062 262 2 M N4 2

MAX CONDITIOHS GCCUR AT
3606000 366 06 96 066 260 3000036 300K DK 06 260 26606 DI Y DM XK M

ALT MH VALUE
PTOT Q. 6.000 98.8 LB/SQIN
1107 [ 0.000 2096.5 DEG R
CUouT 0. 8.000 211.0 LB/SEC
XKXINKNNXKK“X!KN!!N‘KKIXINNX!XIXIX&XKKKK
bucy
M HO VEL T TOT P 10T P STAT AREA GAM
0.500 1065. 209%7. 14229. 12117. 1.5455 1.3103
UTIPMAX STRESS DEN W/AREA TR

H/T
899.1 6967.% 0.286 8.505 1.000 0.916

IURBINE 12 MECHARICAL DESIGH
H/T H SYG LOADING AREA

N 8.916 3.000 0.300 1.546
O ut RTIP RHUB DEL H RPM  MAXRPM TORQ
399.1 20.9 19.2 161.5 4920.4 4920.4 542172.
STAGE

1
DISK BLADE VANE  HWD CASE AR
30.8 13.7 68.5 119.2 11.7 2.00
DEL H MACH AREA R HUB R TIP HB MAXUTIP SIR

PR
1.5488 53.8 0.500 1.546 19.17 20.94 223 899.1 6968,

STAGE 2
DISK BLADE VANE HWD CASE AR
38.3 18.9 94.4 105.2 11.2
DEL H MACH AREA R HUB R TlP HB MAXUTIP STR

PR
1.6212 53.8 0.533 2.178 18.40 20.94 233 899.1 9319.

STAGE 3
DISK BLADE VANE HWD CASE AR
45.1 32.8 164.1 103.5 12.8 4.
PR DEL H MACH AREA R HUB R TIP HB MAXUTIP STR

1.7172 53.8 06.567 3.209 17.07 208.94 203 B899.1 14469.

FRAME WT = 318.95

N STG LENGTH WEIGHY  CENGRA IHERTIA
3 12.62 1189.01 8.2 39914.
~puct
M NO VEL ¥ YOT P TOT P STAT AREA GAM
0.600 1089. 1525. 3295. 2609. 5.1741 1.3350
PR 1R AD EF PO 10 10.1
4.3186 1.3760 0.9120 32%4.8 1523.7 1524.6
H IN H ouT AREA  FLON up

. 544.69 383.23 20.12 185.29 42328.
XORXKOOOOOOOOOE KKK TOTAL TURB WEIGHT IS 1189.008

NEIGHT LENGTH SIA?E I

WEIGHT
267.93

KEIGHT
358.29

.10

LENGTH
2.97

LEHGTH
3.40

e5.

STAGE I
12920.

STAGE 1
16289.



0€

369606 0 D2 D6 ¢ 3¢ X % %

] ]
¥ DUCT 13 X
] ]
B3 M0 MO M N2

MAX COHDITIONS OCCUR AY
360636 260063 36 X 2063 36 000K I 0 K
ALT HN
PTOT 0. 0.000
1101 0. 0.000
3606062630626 D6 336 2630 2006 36636 236 3 o

P02 DM M MMM
] ]
¥ NOZ 14 X
¥ L]
3606 0B 0K N NN 2

MAX CONDIVIONS OCCUR ATV
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PTOT 0. 0.000
Tior 0. 0.000
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NOZZLE 14
WEIGHT=  155.91 LENGTH=

30602000636 0 0
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HOZZLE
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BN DK 606 26 36 00K 260K I 3K K X
SHAFT 15
Do DI  LENG DH W
6.89 5.86 89.48 0.86 277.62
TOTAL INERTIA OF THIS SPOOL IS  231684.
DX MK KM NN
] *
¥ SHAF 16 x
X *
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MAX TORQUE CONDITION
OO XK NN KK K DK K DK

;0§QUE
WOOOKHHO0000O00CNNENEKK K
SHAFT 16

D DI LENG

0 DH Wr
7.72  7.29 27.87 2.12 42.22
TOTAL INERTIA OF THIS SPOOL IS 264286.
HE DN VALUE OF2.12MILLION IS HIGH
36560636 26 36 0 3 3 3 X
] *
X ACCS WT X
* »
133333333341 T]

ACCS WT= 440.164
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WEIGHT INPUT DATA IN
WEIGHT OUTPUT DATA IN

ENGINE SCALING DATA
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WEIGHT IHNPUT DATA IN ENGL UNITS
WEIGHT OUTPUT DATA IN ENGL UNITS

ENGINE SCALING DATA
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CASE IDENTIFICATION

FLOY HEIGHT
STATION FLOW
STATP1
1 0.10000D 04
2 0.10000D 04
3 0.10000D 04
4 0.81214D 03
5 0.81214D 03
6 0.81214D 03
7 0.18786D 03
a 0.18786D 03
9 0.18786D 03
10 0.15743D 03
11 0.16125D 03
12 0.18529D 03
13 0.18529D 03
14 0.19168D 03
15 0.19168D 03
16 0.19168D 03
17 0.30434D 02
19 0.15743D 03
COMPONERT
HO. TYPE DATOUT1
1 INLET 8.00000
2 COMPRESR -0.37786D 05
3 SPLITTER 0.43230D 01
4§ Ducrt B 0.00000
5 HOZZLE 0.26647D 05
6 COMPRESR -0.45423D 04
7 buct B 0.00000
8 CONPRESR -0.56024D 05
9 Dducy 0.00000
10 IURBINE 0.56024D 05
11 Dpucr B 0.00000
12 TURBIHE ©. 423280 05
13 pucr B .000
164 RKOZZLE 0. 873420 04
15 SHAF 0.00000
16 SHAFT 0.00000
17 DUCT B 0.00000
MACH= 0.0000 ALTITUDE=

AIRFLOW (%B/SEC)

HET THRUS

TOTAL INLET DRAG
INSTALLED THRUST

TOTAL
PRESSURE
STATP2
0.14696D 02
0.14696D 02
0.25483D 02
0.25483D 02
0.25483D 02
0.25483D 02
0.25483D 02
0.34988D 02
0.34988D 02
0.44610D 03
0
0
0
0
]
0
0
(]

DATOUT2
0.00000
0.40000D 04
0.00000

.14660D 04
.40000D 04
.60000D 04

0.00000

e.

1000.00
35380.75

0.00
35380.75

SAMPLE CASE FOR PREPWATE

STATION PROPERTY OUTPUT DATA

TOTAL FUEL/AIR REFERRED
TEMPERATURE RATIO FLow
STATPY STATP4 STATPS
0.53867D 03 0.00000 0.10191D 04
0.53867D 03 0.00000 0.10191D 04
0.64979D 03 0.00000 0.64548D 03
0.64979D 03 0.00000 0.52422D 03
0.64979D 03 0.00008 0.52422D 03
0.64979D 03 0.00000 0.52422D 03
0.64979D 03 0.00000 0.12126D 03
0.72056D 03 0.00000 0.93005D 02
0.72056D 03 0.00000 0.93005D 02
0.15533D 04 0.00000 0.89748D 0;
0.29900D 04 0.24256D-01 0.13397D 0
0.20965D 04 0.21043D-01 0.55404D 02
0.20965D 04 0.21043D-01 0.55404D 0
0.15247D 04 0.203;70-01 0.21104D 03
0.15247D 04 0.20327D-01 ©0.21104D 03
0.15247D 04 0.20327D-01 0.21104D 03
0.15533D 04 0.00000 0.00000
0.15533D 04 0.00000 0.39748D 01
COMPONENT OGUTPUT DATA
DATOUT3 DATOUTS DATOUTS
0.00000 0.10000D 01 0.10000D 01
0.00000 0.18000D 01 0.81382D 01
0.00000 0.00000 0.00000
0.00009 6.00000 0.00000
0.17340D 01 0.15353D 04 0.15353D 04
0.00000 0.13000D-01 0.16143D 01
0.00000 0.00000 0.00000
0.00000 0.13000D 01 0.32396D 02
0.00000 0.24256D-01 0.00000
0.10000D 01 0.40000D 01 ©0.43996D 00
0.00000 0.00000 0.00000
0.10000D 01 0.25000D 61 ©.37940D 00
0.00000 0.00000 0.00000
0.15573D 01 0.64017D 03 0.64017D 03
0.40000D 04 0.40000D 04 0.50000D 04
0.60000D 04 0.60000D 04 8.00000
0.00000 0.00000 0.00000
RECOVERY= 1.0000 0 ITERATIONS
GROSS THRUST 35380.75
TSFC 0.3886
TOTAL BRAKE SHAFT HP 0.00
INSTALLED TSFC 0.3886

STATIC
PRESSURE
STATP?

IR
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0.10000D 01 0.

DATOUTY

.
o
o
o
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-4 o

. .
o 4
cs o
o
e Sis (WD [-d
o
o o

o o o
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o
(-]
o
o
o
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“ O
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2 PASSES

FUEL FLOW (LB/HR)
HET THRUST/AIRFLOW
BOATTAIL DRAG
SPILLAGE + LIP DRAG

FLOW ERROR
STATPS

0000000000000 ODOS
“ e o v e » e e ¢ o 8 8 s o
Ll A A 2 X-X-J1 Y Y -T-¥-¥Y-% Y ¥-J]
- - 2-1-1-F_7-7-%-¥_-¥-3
000000000000 OOD

DATOUTS
0.10336D 01
0.82400D 00

0.00000

13747.27
35.3808
0.00
0.00

INTERFACE CORRECTED

DATOUTY .
0.10000D-04
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APPENDIX D

Source Code Listing for PREPWATE
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IREST(I)=0

ILENG(I)=0

WRITE (35,1030)

READ (30,1040) ILENG

WRITE (35,1050)

READ (30,1040) IREST

DO 20 1I=1,30

IF (JLENG(I).EQ.0) GO TO 30
ILMAX=]

HRITE (6,1060) (ILENG(I),I=1,ILMAX)
Do 40 1=1,30

IF (IREST(I).EQ.0) GO TO 50
IRMAX=I

IBEG=ILMAX+]
IEND=TLMAX+IRMAX

DO 60 1I=1,60

TALLCT)=D

DO 70 I=1,ILMAX

TALLCI)=ILENG(I)

DO 80 I=IBEG,IEND

IRST=I~IBEG+]

IAMLLCI)=IRESTCIRST)

TALL CONTAINS ALL THE COMPONENT NUMBERS FOR WHICH WE NEED INPUTS
NOW IDEHTIFY COMPONENT TYPE PER NNEP GENERIC TYPE
WRITE (35,1070)

DO 90 I=1,IEND

WRITE (35,1080) IALL(CI)

READ (30,1090) ITYPE(I)

CORTINUE

DO 110 I=1,IEND

DO 100 J=1,11

IF C(ITYPE(1).NE.IWORD(J)) GO TO 100
ITYPEI(I)=J

GO 710 110

CONTINUE

CONTINUE

JTYPET HAS COMPONENT TYPE BY NUMERICAL TYPE
WRITE (35,1100)

JCX=0

JCX=JCX+1

JCXX=TALL(JCX)

IF (JCX.GT.IEND) GO TO 570

1G0=ITYPEI(JCX)

GO ¥0 (130,140,240,250,330,390,430,440,480,560,520), IGO
INLET YOU puimy:

GO T0 120

pucrt

KRITE (35,1110) IALLCJCX)

READ (30,1120) IJK

IF (1JK. EQ.AA) TWNEC(]1, JCXX) =PBURX
IF (1JK.EQ.AA) KT=1

IF (IJK.EQ.BB) IWMEC(1,JCXX)=DBURX
IF (IJK.EQ.BB) KT=2

IF (1JK.EQ.CC) INHEC(I JCXX) =AUGX
IF (IJK.EQ.CC) KV=

IF (I1JK.EQ.DD) INHEC(I JCXX) =pUCTX
IF (1JK.EQ.DD) KT=4

IF (KT.EQ.4) 60 10 150

WRITE (35,1130)

READ (30.1120) IJK
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TWMEC(2,JCXX) =8

IF (IJK.EQ.AA) IUMEC(2,JCXX)=1

GO 10 160
WRITE (35,1140)

READ (30,1120} IJK

IF (IJK.EQ.AA) TWMEC(2, JCXX)=1

IF (I1JX.EQ.BB) IMMEC(2,JCXX)=2

IF (1JK.EQ.CC) IMMEC(2,JCXX)=3

IF (IJK.EQ.DD) IUWNEC(2,JCXX)=4

IF (1JK.EQ.EE) IMMEC(2,JCXX)=5

NOW FILL IN YHE DEFAULT VALUES FOR THIS COMPOHENY

Do 170 1=1,17

DESVAL (I, JCXX)=DEFAUL(X,KT)

KX=JCXX

IF (K7.G67.1) GO 7O 190

WRITE (35,1158) AA,DESVAL(),KX),RMINC(1,KT),RMAX(1,KT),BB,DESVAL(2,
1KX),RMINC2,KT),RMAX(2,KT),CC,DESVAL (3,KX),RHIN(3,KT),RMAX(S,KT),DD
2,DESVAL(4,KX) ,RHIN(4,KT),RMAX(4,KT), EE, DESVAL(5,KX),RNIN(5,KT),RHA
IX(5,KT)

GO 70 220

IF (KT.G6T7.2) GO 7O 200 .

WRITE (35,1160) AA,DESVAL(C),KX),RMIN(C1,KT),RMAX(1,XT),BB,DESVAL(2,
1XX),RMIN(2,KT),RMAX(2,KT),CC,DESVAL(3,KX),RMIN(3,KT),RHAX(3,KT),DD
§.?§S¥%§(4.Kx).RMIN((.KI).RﬂAX(Q.KT).EE.DESVAL(S.KX).RMIM(S,KT).RHA

X(5,

G0 10 220

IF (KY.GT.3) GO TO 210

WRITE (35,1170) AA,DESVAL(1,KX),RMINC1,KT),RMAX(1,KT),BB,DESVAL(2,
1KX), RMINC(2,KT),RMAX(2,KT),CC,DESVAL (S, KX),RHIN(3,KT),RMAX{3,KT), DD
§i?gsz%§(4.KX).RMIN(k.KT),RMAX(4.KT).EE.DESVAL(S.KX).RMXH(S.KT).RMA

GO 10 220

CONTINUE

WRITE (35,1200) AA,DESVAL(1,KX),RMIN(1,KT),RHAX(1,KT),BB,DESVAL(2,
1KX), RMINC2,KT),RHAX(2,KT),CC,DESVAL(3,KX),RHIN(3,KY),RHAX(S,KT),DD
2,DESVAL{4,KX) ,RHIH(4,KT),RHAX(4,KT)

WRITE (35,960) QQ,RR,TT

CALL REDOEM (IHD,DESVAL,JCXX)

IF (IND.HE.QQ.AND.IND.HE.TT.AND.IND.NE.RR) GO TO 230
IND.EQ.QQ) GO JO 578
ND.EQ.TT) GO J0O 120
ND.EQ.RR) GO 1O 180
5027 OR DIMENSIONS FOR WATER IHJECTORS

4

{All(JCX)

)

) 1JK

) TUMEC(1,JCXX)=FANX
) KT=5
)
)
)
)
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{NQEC(I,JCXX)=FOX

0
[}
A
AR
.BB
B
C) IWNEC(1,JCXX)=FIX
C) KV¥=7
.EQ.DD) IKWMEC(],ICXX)=RSFOX
.EQ.DD) KT=8
LEQ.EE) TIMEC(1,JCXX)=RSFIX
.EQ.EE) KT=9
.EQ.FF) IKNEC(1,JCXX)=LPCX
.EQ.FF) KT=10
.EQ.GG) TWMEC(1,JCXX)=HPCX
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280

290

IF (1JX.EQ.GG) KT=11

WRITE (35,850)

READ (30,1120) IJK

IF (IJK.EQ.AA) IWMEC(2,4CXX)=1
IF (IJK.EQ.BB) IHMEC(2,JCXX)=0

IF (1JK.EQ.CC) IMMEC(2,JCXX)=2
WRITE (35,860)

READ (30,1120) JJK

IF (IJK.EQ.AA) IHMEC(3,JCXX)=0
IF (IJK.EQ.BB) IIHIEC(S,JCXX)=1
IF (TJK.EQ.CC) IUMEC(3,JICXX)=2
IF (1JK.EQ.DD) IMMEC(3,JCXX)=4
WRITE (35,870)

READ (30,1120) 14K

IF (IJK.EQ.AA) IWNMEC(4,JCXX)=0
IF (FJK.EQ.BB) IWMEC(4,JCXX)=1
IF (IJK.EQ.CC) IUMEC(4,JCXX)=2
IF (IJK.EQ.DD) IWNMEC(4,JICXX)=4
IF (KT.LT.6.0R.KT.GT.9) GO TO 260
WRITE (35,880)

READ (30,890) IKMEC(S,JCXX)
WRITE (35,900)

READ (30,890) IWMEC(6,JCXX)
WRITE (35,910)

READ (30,890) IWMEC(7,JCXX)
HOW FILL IN THE DEFAULT VALUES FOR THIS COMPONENT
DO 270 I=1,17

DESVAL(I, JCXX)=DEFAUL(X,KT)

IF (IMMEC(2,JCXX).RE.2) GO TO 290

DESVAL(4,JCXX)=DESVAL(10, JCXX)

DESVAL(5, JCXX)=DESVAL(7,JCXX)

DESVAL(6,JCXX)=1.

DO 280 11J=7,17

DESVAL(IIJ, JCXX)=0.

GO T0 310

NOW WE UPDATE COMPRESSOR DESIGN VALUES

WRITE €35,930) AA,DESVAL(1,JCXX),RMINC1,KT),RMAX(1,KT),BB,DESVAL(2
¢ JCXX),RHIN(2,KT), RMAX(2,KT),CC,DESVAL (3, JCXX), RMIN(3,KT), RHAX(3,K

),DD,DESVAL(4, JCXX), RMINC4,KT),RMAX(4,KT),EE, DESVAL(S, JCXX) , RMINC

T),RMAX(5,KT),FF,DESVAL(6,JCXX),RMINCE,KT),RMAX(4,KT), GG, DESVAL

JCXX), RMINC? ,KT) ,RMAX(7,KT),HH, DESVAL (8, JCXX),RMINCS,KT),RMAX(S
), TI,DESVAL(9,ICXX), RMINC9,KT),RMAX(9,KT),JJ,DESVAL(10, JCXX) ,RM

10,KT),RNAX(10,KT), KK, DESVAL(11,JCXX),RMINC1Y,KT),RMAX(11,KT),L

ESVAL(12,4CxX),RMINC12,KT),RMAX(12,KT), MM, DESVAL(13,  JCXX),RMINC
), RMAX(13,KT), NN, DESVAL(14,JCXX),RMINC14,KT),RMAX(14,KT),00,D
(15.JCXX).RM!N(!S.KI),RHAX(lS.KT).PP.DESVAL(16.JCXX).RHIN(I§.
MAX(16,KT),55,DESVALC17,JCXX) ,RNINC17,KT),RMAX(17,KT)

K
T
(
DES
T
L
R
E (35,960) QQ,RR.TT
1
I
1
1
E

OO DN

T
5
(
1
L
1
E
K

-l

REDOEM (IND,DESVAL,JCXX)
ND.HE.QQ.AND.IND.NE.TY.AND.IND.NE.RR) GO TO 300
HD.EQ.QQ) GO TO 570
HD.EQ.TT) GO T0 120
HD.EQ.RR) GO T0 290

(35,940) AA,DESVAL(1,JCXX),RMANC1),RMIX(1),BB,DESVAL(2,JCXX)
1,RMANC2),RMIX(2),CC, DESVAL(3,JCXX),RMANC3),RMIX(3),DD, DESVAL(4, JCX
2X),RHANC4), RUIX(4), EE, DESVAL (5, JCXX),RMAN(S5) ,RMIX(5),FF,DESVAL (6, J
3CXX), RHANC6) ,RMIXC6),GG, DESVALLZ, JCXX) , RHANC?),RNIX(7)

WRITE (35,960) QQ,RR,TT

CALL REDOEM (IND,DESVAL,JCXX)

IF (IHD.HE.QQ.AND.IND.NE.TT.AND.IND.NE.RR} GO TO 320
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IF CIND.EQ.QQ) GO TD 570
IF (IND.EQ.TT) GO 10 120
IF (IND.EQ.RR) GO 10 310
COME HERE FOR TURBINES
WRITE (35,770) IALLCJCX)
READ (30,1120) ITURB
IF (ITURB.EQ.HH) IMMEC(1,JCXX)=HPTX
IF (ITURB.EQ.LL) IMMEC(1,JCXX)=LPTX
URITE (35,780)
READ (30,1120) IJK
IF (IJK.EQ.AA) INMEC(2,JCXX)=0
IF (1JK.EQ.BB) IMMEC(2,JCXX)=1
WRITE (35,290)
READ (30,1040) IMMEC(3,JCXX)
WRITE (35,300)
READ (30,820) IWMEC(4,JCXX)
HRITE (35,830)
READ (30,2040) IMMEC(S5,JCXX)
WRITE (35,840)
READ (30,1126) ITU
IF (ITURS.EQ.RR) IMHMEC(6,JCXX)=
{; {;IURB EQ.AA) IKMEC(E,JCXX)= o
IF CIMMEC(1,JCXX).EQ.LPTX) KT=13
IF (ILMEC(6, JCXX).EQ.2) KT=14§

D0 340 I=1, l7

DESVAL (I, JCXX) DEFAUL(I,KT)

IF (KT.EQ.14) GO 10 370

HRITE (35,730) AA,DESVAL(I,JCXX),RMINC],KT),RMAX(1,KT),BB,DESVALC
+ JCXX),RMINC2,KT),RHAX(2,KT),CC,DESVAL(S, JCXX),RHIN(3,KT), RMAX(S,

5,KT),RMAX(5,K1), FF,DESVAL(8,JCXX),RMIN(6,KT),RMAX(6,KT),GG6, DESVAL
(7,JCXX), RIINCT,KY) ,RMAXC7,KT),HH, DESVAL (8, JCXX),RMIN(S ,KT), RMAX(S
+KT),TT,DESVAL(9, JCXX),RNIN(S,KT),RMAX(9,KT),JJ,DESVAL(10,JCXX),RH
TH(10,KT),RMAX(10,KT), KK, BESVAL(11,JCXX), RNINC1L,KT),RHAX(11,KT),L
L,DESVAL(12, JCXX),RMIN(12,KT),RMAX()2,KT),PP,DESVAL(16,JCXX),RHINC
816,KT),RMAX(16,KT),55,DESVAL(17,JCXX), RMINC17,KT),RMAX(17,KT)
URITE (35,960) QQ,RR,TIT
ALL REDOEM (IND,DESVAL,JCXX)

F (IRD.HE.QQ.AHD.IND.NE.TT.AHD.IND.NE.RR) GO TO 360

F (IND.EQ.QQ) GO TO 570

F (IND.EQ.TT) GO 10 120

F (IND.EQ.RR) GO T0 350
WRITE (35,740) AA,DESVAL(1,JCXX),RMINCY,KT),RHAX(1,KT),FF,DESVAL(6
l,gCXX).RMIN(&.KI).RMAX(S,KI)

A

F

F

F

bl Ll i Ll

c
1
I
I
1

ITE (35,960) QQ,RR,TT
tL REDDEM (IND,DESVAL,JCXX)
(IND.NE.QQ . AND.IND. NE TT.AND.IND.NE.RR) GO TO 3388
(IND.EG.QQ) GO TO 570
(IHD.EQ.TV) GO 10O 120
F (IND.EQ.RR) GO 10 370
COME HERE IF HEAT EXCHANGER
WRITE (35,750) TALLCJCX)
THNECC], JCXX) =HTXX
READ (30,1120) IHX
IF (IHX.EQ.FF) IWNEC(2,JCXX)=1
IF CINX.EQ.RR) IUMEC(2,JCXX)=2
WRITE (35,760)
READ (30,1120) IDIR
IF (IDIR.EQ.PP) IWHEC(3,JCXX)=1

W
c
I
1
1
I

1),DD, DESVAL(4,JCXX),RNINCE,KT),RMAX(4,KT),EE, DESVAL(S, JCXX) ,RHIN( 8
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420
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440
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c
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IF (IDIR.EQ.CC) IWMEC(3,JCXX)=2 0030100
K1=15 8030200
DO 400 I=1,17 0030300
DESVAL(], JCXX)=DEFAUL(I,KT) 0030400
WRITE (35,920) AA,DESVAL(1,JCXX),RMINC],KT),RMAXC1,XT),BB,DESVAL(2 0030500
1,JCXX), RMINC2,KT), RMAX(2,KT),CC,DESVAL(3, JCXX),RMIN(3,KT),RMAX(3,K 0030600
27),DD,DESVAL(4, JCXX) ,RMINCS,KT),RMAX(4,KT) 0030700
WRITE (35,960) QQ,RR,TT 0030800
CALL REDOEM (IND,DESVAL,JCXX) 0030900
IF (IND.NE.QQ.AND.IND.NE.TT.AND.IND.NE.RR) GO TO 420 6031000
IF (IND.EQ.QQ) GD 10 570 0031100
IF (IND.EQ.TT) GO 10 120 0031200
IF (IND.EQ.RR) GO 10 410 0031300
COME HERE IF SPLITTER 0031400
WRITE (35,680) IALLCJCX) 0031500
READ (30,1010) IJWMEC(2,JCXX) 0031600
TUHEC(1, JCXX)=IKORD(7) 0031700
IF (JCXX.HE.ILENG(1)) GO T0 120 0031800
FIRST COMPONENT 0031900
WRITE (35,690) 0032000
READ (30,700) DESVAL(1,JCXX),DESVAL(2,JCXX) 0032100
GO T0 120 0032200
COME HERE IF MIXER 0032300
WRITE (35,710) IALLCJICX) 0032400
READ (30,1120) IMIXR 8032500
IF (IMIXR.EQ.FF) IWMEC(},JCXX)=FMIX 0032600
IF (IMIXR.EQ.CC) IWMEC(],JCXX)=MIX 0032700
WRITE (35,720) 0032800
READ (30,1010) IWMEC(2,JCXX) 0032900
KT=16 0033000
DO 450 I=1,17 0033100
DESVAL(I,JCXX)=DEFAUL(I,KT) 0033200
WRITE (35,600) AA,DESVAL(1,JCXX),RMINC1,KT),RMAXC(1,KV),BB,DESVAL(2 0033300
1,JCXX), RMINC2,KT),RMAX(2,KT) 033400
URITE (35,960) QQ,RR,TT 0033500
CALL REDOEM (IND,DESVAL,JCXX) 0033600
IF (IND.HE.QQ.AND.IND.NE.TT.AND.IND.NE.RR) GO TO 470 0033700
IF (IND.EQ.QQ) GO TO 578 0033300
IF (IND.EQ.TT) GO 70 120 0033900
IF (IND.EQ.RR) GO 10 460 0034000
COME HERE IF NOZZLE 0034100
WRITE (35,610) IALL(JCX) 0034200
TUMEC(1,JCXX)=NOZX 0034300
READ €30,1010) IMMEC(2,JCXX) 0034400
WRITE (35,810) 0034500
READ (30,820) IWMEC(3,JCXX) 0034600
LRITE (35,620) 0034700
READ (30,1010) IWMEC(4,JCXX) 0034800
KT1=17 0034900
DO 490 I=1,17 0035000
DESVAL(I,JCXX)=DEFAUL(I,KT) 0035100
HRITE (35,630) AA,DESVAL(1,JCXX),RMINCY,KT),RMAX(1,KT),BB,DESVAL(2 0035200
1,JCXX),RMINC2,KT) ,RMAX(2,KT) 0035300
WRITE (35,960) QQ,RR.TT 0035400
CALL REDOEM (IND,DESVAL,JCXX) 0035500
IF (IND.NE.QQ.AND.IHD.NE.TT.AND.IND.NE.RR) GO TO 510 0035600
IF (IND.EQ.QQ) GO T0 570 0035700
IF (IND.EQ.TT) GO 10 120 0035800
IF (IND.EQ.RR) GO 70 500 0035900
COME NWERE IF SHAFT 0036000
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530
540

560
570

610
620
630

650
660

WRITE (35,640) IALLCJCX)

IUMECC1, JCXX)=SHAFX

READ (30,1010) IKWMEC(2,JCXX)

WRITE (35,6508)

READ (30,1040) (IMMEC(HN,JCXX),HN=3,6)

WRITE (35,660)

READ (30,1040) IMMEC(7,JCXX)

KT=18

D0 530 I=1,17

DESVAL(X,JCXX)=DEFAUL(I,KT)

HRITE (35,670) AA,DESVAL(1,JCXX),RMINC(1,KT),RMAX(1,KT),BB,DESVAL(2
1,JCXX),RHINC2,KT),RMNAX(2,KT),CC,DESVAL(3, JCXX),RMINCS,KT),RMAX(],K
21),DD,DESVAL(4,JCXX),RMINC4,KT),RMAX(4,KT),EE,DESVAL(5, JCXX), RHINC
35,KT),RHAX(5,KT),FF,DESVAL(&, JCXX),RMINC6,KT),RMAX(6,KT),GG, DESVAL
§07,JCXX), RMIN(?, KI) RM&X(7 KD

WRITE (35,960) QQ, RR.

CALL REDOEM (IND, DESVAL JCXX)
IF (IND.HE.QQ.AND.IND.RE.TT.AND.IND.NE.RR) GO TO 55§
IF (IND.EQ.QQ) GO 10 570
IF (IND.EQ.TT) GO 70 120
IF (IND.EQ.RR) GO T0 540
CONTIHUE
GO T0 120
DO 580 I=1,60
IF (IKMECC),I).EQ.0) GO YO 53¢
HRITE (6,1180) I,(IWMEC(J.1),J=1,7)
CONTIHUE .
DO 590 I=1,60
IF (IUMEC(),1).EQ.9) GO TO 590
URITE (6,1190) I,(DESVAL(J, I) 3:1,17)
CONTIHUE
230)

HRITE (6,1
sToP

FORMAT ('OMIXER '/% CODE VALUE DESCRIPTIOHN®,31X,"LON VALU
1E-HIGH VALUE'/1X,A1,F9.4,* EFF. L/DIAN IF FORCED MIXER *,F20.4,F1
28.4/71X,A1,F9.0,' HUMBER OF PASSAGES OR LOBES',F22.8,F10.0)

FORMAT (' COMPOMENT ',I3," IS A NOZZLE, ENTER NOZZLE TVYPE'/' 1= CO
IHVERGENT'/® 2= C-D VARIABLE AREA')

F??HAT ('O0ENTER THRUST REVERSER TYPE, 3=MONE, 1=FAH, 2=PRIMARY'/’

FORNMAT (*0HDZZLE ‘7' CODE VALUE DESCRIPTIOH®,31X,'LON VALU
1E-HIGH VALUE'/1X,A1,F9.4,' LEHGTH YO DIAMETER RATIO ',F20.4,F1
20.471X,A1,F9.4," BYPASS RATIO FOR MIXED FLON',F21.4,F10.4)

FORMAT (' COMPOMEMY *,I3,' IS A SHAFT, ENTER SHAFT HUMBER FROCM INMN
1ER TO OUTER, XI.E. 1 2 3 ETC.'/' ')

FORMAT (*OEHTER TURBIMNES COHHECTED TO THIS SHAFT*/*

FDRNAT g'OEHIER COMPOHENYT NUMBER OF FIRST COMPRESSOR™ON THIS SNAFT

FDRHAT (*OSHAFT *7' CODE VALUE DESCRIFT!ON'.J]X.'LDH VALU
1E-HIGH VALUE'/1X,A1,F9.2,* SHAFT ALLOWABLE STRESS ,F20.2,F1
20.271X,A1,F9.2,* SHAFT MATERIAL DENSITY ', F22. Z.FID.Z/IX Al,F

39.4,! DlAHEIER RATIOD (INHER/OUIER)'.F21.§.F10.4/4(1X.Al.F9.0,' c
40NPONENT HUIIBER OH SHAFT FOR IHERTIA',F12.0,F10.0/))

FORNAT (' CONPONENHT *,13," IS A SPLITTER®'/' WEIGHT AND LEHGTH ARE
1IGHORED UNLESS FIRST CONPOHEHT IH THE EHGIME (AFTER IHLET)'s/* IF I
i"vgk STREAM IS HOT PRINMARY EHNTER A “1" OR ELSE JUST HIT RETURN'/*

IFORHAI (* EHTER MACH HUMBER IN AND HUB 7O TIP RATIO IH'/"
)
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780
790
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810

820
330

840
850

860

_870

890

_900
-910

920

FORMAT (F6.0,F7.0)
FORMAT (* CDHFDNENI *,13,' IS A MIXER, ENTER TYPE'/® F- FORCED MIX
1ER (MECHAMICAL - DAISY LOBE YYPE)'/' C- COANNULAR EMERGENCE (NOT F

20RCED)*)

FORMAT (°* ENTER PRIMARY lNPUl NODE, O=INHER, 1=DUTER'/' _')

FORMAT ('OTURBINE ‘7% CODE VALUE DESCR!PTION'.S!X.'lOH VALU
1E-HIGH VALUE'/1X,Al1,F9.4,' FACE INLET HACH NUMBER ,F20.4, Fl
20.4/1X,A1,F9.5," LOADING PARAMETER »F27.5,F10.571X, Al F9.3,"
3 BLADE SOLIDITY (CORD/SPACING) '.FS.S.FII.S/!X.AI.F’.

§4,% BLADE ASPECT RATIO- 1ST STAGE *,F15.4,F11.471X,A1,F9.4,31H
S BLADE ASPECT RATIO-LAST STAGE,F19.4,F11.4/1X,A1,F9.4,32H TURBIN
6E EXIT MACH NUHBER +F18.4,F11.471X,A1,F9.0, 31H pIsC REFERENC
7E STRESS .0,F11. 011x Al,F9.0, 32n 1= CONST TIP DESH,2=ME
8AN.3=HUB .F18.0, Fll 0/1X.Al F9.4,32H MAX. SPEED RATIO RPMMAX/RPMD

+F18.4,F11. 4/1X A1,F9.4,31H CONTROL RADIUS- O IF TRANSFRD,F19.4
Fl1l1. 4/!X.Al F9.4,320 BLADE MATERIAL DERSITY 0 I SET,F18.4,F11.4/
X,Al,F9.4,324 BLADE VOLUME FACTOR 8.4,F11. QIlX Al,F

.4,32H  BLADE TAPER RATIO ,Fl8.4, Fll rix, AL,F9.4, 32H

STATOR BLADE VOLUME FACTOR +F18.4,F11.4)

FORMAT (*OTURBINE *7* CODE VALUE DESCRIPIIDN'.!IX.'LON VALY
1E-HIGH VALUE'/1X,A},F9.4,' FACE INLET HACH HUMB ER ', F20.4,F1
20.4/1X,AY,F9.4,' EXIT MACH NUMBER +F26.4,F10.49)

FORMAT (* COMPONENT *,I3,' IS A HEAY EXCHANGER. OPTIONS ARE'/* F-
1FIXED OR*/' R- ROTARY')

FORMAT (* FLOW DIRECTIDN IS'/' P- PARALLEL*/®' C~ COUNHTER FLOW'®)

FORMAT (* COMPONENT °*,I3,' 1S A TURBINE, OPTIONS ARE (ENTER CORRE
le LETTER)*/* H- HIGH PRESSURE TURBINE®*/' L- LOW PRESSURE TURBINE®

FORMAI (* A- HO FRAME®*/*' B- TURBINE HAS EXIT FRAME')

1:35"’! (:)EHIER COMPONENT NUMBER OF COMPRESSOR THAT SETS TURBINE R
/

FORMAI_T' ENTER CO"PDNENT HUMBER THAY LIMITS TURBINE OUTER RADIUS®

o=

(+ = OUTLET, - = INLET,0 = FEEDING COMPONENT)*)
FORHAY (* ENTER COHPONENI HUMBER THAT LIMITS HOZZLE OUTER RADIUS'/
1t (+ = OUTLET, - = INLET,D = FEEDING COMPONENT)')

FORFIAT (13)
1F2§¥2{ (' YOU H;Y ENTER THE NUMBER OF STAGES IF DESIRED, OTHERMWISE

FORMAT (' R “RADIAL FLOW TURBINE®/' A- AXIAL FLOW TURBINE®)

FORMAT (*OINDICATE WHETHER THERE ARE STATORS OR IF THIS IS A CENIR
1IFUGAL COMPRESSOR'/* A- CALCULATE STATOR WEIGHT'/' B~ HO STATOR WE
2IGHT*/* C- CENTRIFUGAL COIPRESSOR®)

FORMAT (*0 IHDICATE WHETHER THERE IS A FRONT FRAME IN THE COMPRESS
10R*/7* A- NO FRAME'/' B- SHGL BEARING FRAME FOR TFS AND TJS WITHOUT
2 POMER TAKEOFF (PT0)*'/' C- SIHGLE BEARING FRAME WITH PT0'/* D- TWO
3 BEARING FRAME WHICH EXTENDS OUTWARD TOTHE FAN QUTER CASE AND HOLD
45 THO BEARINGS WITH PT0*)

FORNAT (0 INDICATE WHETHER THERE IS A REAR FRAME IN THE COMPRESS
10R'/°* A- NO FRANE'/* B- SHGL BEARING FRAME FOR TF5 AHD TJS WITHOUT
2 POMER TAKEOFF (PT0)'/' C- SINGLE BEARING FRAME WITH PT0'/* D- TWO
3 BEARING FRAME WHICH EXIENDS OUTWARD TOTHE FAN OUTER CASE AND HOLD
4S5 TWO BEARINGS WITH PT0')

FORMAT ('OSPLIT FLOW CDNPRESSOR ~ ENTER COMPOHENT NUMBER OF OTHER
1HALF OF COMPRESSOR®*/* __ ')

FORMAT (12)

FORIMAT (*OGEAR BOX INDICATOR,0= NO GEAR BOX, N=SHAFIT HUMBER FOR GE
1AR BOX*/Y _ %)

FORMAT (*0YOU MAY SPECIFY THE HUMBER OF STAGES-OVERRIDES MAX PR/ST
1G., OTHERWISE ENTER 0°/' _ ')

FORMAT (*OHEAT EXCHANGER'/* CODE VALUE DESCRIPTION',31X,°*LON VALU
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1E~HIGH VALUE'/1X,A),F9.0," NUMBER OF TUBES IF “FIXED"™ °',F20.0, Fl
20.071X,AY,F9.4," MACH HUMBER - PRIMARY '.F27 4,F10.471X,A1,F9. 4

3 MACH HUMBER--IN SECONDARY *,F5.4,F11.471X,Al1, F9.
§4,' BYPASS RATIO IF “ROTARY"™ *,F15.4,F11. &)

FORMAT (*OFAH/COMPRESSOR'/' CODE VALUE DESCRlPTXON' Slx.‘LUH VAlU
1E-HIGH VALUE'/1X,AY,F9.4,% FACE INLET MACH RUMBER ', .Fl
20.4/1X,A1,F9.5," MAX 1ST STAGE PRATIO °* F27 5,F10.5/1X%, Al F9 3,
3 COMPRESSOR FACE HUB T0 TIP RATID ',F5.3,F11.371X,A1,F9.
§4," BLADE' SOLIDITY (CORD/SPACING) '.FlS.Q.Fll.ﬁllX,Al.F9.6.31H
5 BLADE ASPECT RATIO-1ST STAGE ,F19.4,F11.471X,A1,F9.4,32H BLADE
6ASPECT RATIOD-LAST STAGE ,F13.4,F11.471X,A1,F9.4,31H COMPRESSOR EX
71T MACH HUMBER ,F19.4,F11.4/1X,A),F9.4,32H MAX. COMP. IHLET T~ 0
ALC'D ,F18.4,F11.4/1X,A1,F9.4,32H HAX. COMP. EXIT T- Q=CALC'D
JF18.4,F11. 4/1X.Al F9.4,31H MAX. SPEED RATIO RPMMAX/RPMD ,F19.4
+F11.4/1X,A1,F9.4, ]ZH 8LADE MATERIAL DENSITY 0=T-SET,F13.4,F11.4/
1X,A),F9.0,32H 1=CONST.HUB,2=MEAN,3=TIP DESH.,F18.0,F11.0/1X,Al,F
9.4,32H RPM SCALER VO MATCH KHOWH RPM ,F18.4,F11. ‘IlX Al,F9.4,32H

TEMP FOR MATERIAL CHANGE ,F18.4, F11. QIlX Al,F9.4,31H WEIGH
} SCALER 0=AS CALCULATED, Fl9 4,F11. i/lX'Al F9.4,32H SIATOR BLADE
F

APER RAIIOFIa ., ;f{ a’.? 471X, A1,F9.4,32H ﬂLADE VOLUME RATIO

ORMAT ('BCEHTRIFUGAL % %/% CODE VALUE DESCRIPTION®, SlX.'lON VALU
E-HIGH VALUE'/1IX,A),F9.4," FACE IHLET MACH HUMBER *,F22.4,F1
1.4/1X,A1,F9.5," MAX 1ST STAGE PRAVIO *,F29.5,F10.5/1X,A),F9%.3,"*

COMPRESSOR FACE HUB TO TIP RATIO *,F6.3,F11.371X,A1,F9
.4,* RPM RATIO - RPMMAX/RPIMD *,F15.4,F11.4/1X,A1,F9.4,31
COMPRESSOR EXIT MACH HUMBER ,F19.4,F11.4/1X,A1,F9.4,32H GEAR
RATIO OF POUER SHAFT »F18.4,F11.471X,A1,F9.4,31H HORSEPOWER O
7F POKER SHAFT »F19.4,F11.4) 1

FORNAT (' COMPONENT *',I3,' IS A COMPRESSOR, OPTIOHS ARE (ENTER CO
1RRECY LETTER)'*/" A~ TYPICAL FAN'/' B- OUTER PORTION OF HOH-ROTATIN
26 SPLITTER FAN'/* C- IHHER PORTION OF NOH-ROTATING SPLITTER FAH'/"
3 D- QOUTER PORTION OF ROTATING SPLITTER FAN'/' E- IHHER PORVICH OF
AROTATING SPLITTER FAH'/' F- LOW PRESSURE COMPRESSOR"'/' G- HIGH PRE
SSSURE COMPRESSOR')

FORMAT (1K9, *ENTER LETTER FOLLOWED BY VALUE (INCLUDING DECIMAL POI
1HT) OR ENHTER'*/1X,Al,11X,'QUIT PROGCESSIHG ENTIRE EHGIHE'/1X,Al1,11X,
§6§5¥!§N UPDATED VAlUES'/lX.Al.llX.'YERMIHATE - G0 ON TO NEXT COMPOD

FORMAT ('OENTER VALUES FOR lPlT(PRIﬂIER PlOT). FlOT(GRAPMICS PLOT)
1, ISII(SI IHPUT), ISIO(SI OUTPUT) -- T OR F'/,' _ "

FORMAT (412)

FORMAT (* &W IPLT=',L2,°,PLOT=",L2,',I811=¢%,12,,1I510=",L2,',"')

FORMAT (*QEHTER VALUES FOR IWT (2=HO AIRFLOW SCALING,4=WITH AIRFLO
1WH SCALING) AND'/,* IQUTCD (8=UT, L, &t MAX R,)=ADD COMPONENT WYS,2=A
2DD STAGE BY STAGE OUTPUT*/,* D]

FORMATY (11,
FORMAT (* INI='.11.'.XOUTCD=';II,1H.)

ON A P L ) X 2 X 2 2 o ~v7.4
-
=

FORMAT (*OENTER COMPONEHT NUMBERS OF ALL COMPOHENTS (EXCLUSIVE OF
;I?EETE AND WINJS) THAY COMTRIBUTE TO MAX LENGTH OF ENGIMNE (RT. ADJ

D e o o e e e
 F )

FORMAT (12,2913)

FORMAT (*OENTER COMPOHENT RUMBERS OF ALL REMAINING COMPOMENTS (EXC
%lUSIVE OF IHLEVS,WIHJS,LOADS,CHTLS,0PTVS, & LIMVS)'/,? — o —
3 )

FORMAT (' TLENG(1)=*,30(12,1H,))
FORNAT (*0YOU WILL NOW BE PROMPTED FOR THE GEHERIC (NHEP) TYPE FOR
1 EACH CONPOHENT (CONP,TURB, ETC.)')
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FORMAT (*OCOMPONENT®,I3,* IS A (A4)'/,° ")

FORMAT (A4)

FORMAT ('OFOR EACH NNEP COMPONENT YOU WILL BE PROMPYED FOR THE WAT
1E SUBCOMPONENT®)

FORMAT (* COMPONENT ',I3,' IS A DUCT, OPTIONS ARE (ENTER CORRECT L
1ETTER)*/,* A- PRIMARY BURNER'/,' B- DUCY BURNER®/,' C- AUGMENTOR'/
2," D~ DUCT*/,* ENRYER LETTER'/,' _")

FORMAT (A1)

FORMAT (* A- BURNER HAS A FRAME'/,' B- RO FRAME®/,'_')

FORMAT (* TYPE OF DUCT'/,* A- DUMMY - NO WT OR LENGTH'/,® B- INPUT
1 LENGTH ( WILL SPECIFY L/D OF DUCT )'/,* C- LENGTH FROM CONHECTION
2 BETWEEN SPLITTER AHD MIXER'/' D- CROSSOVER DUCT FOR',' CENTRIFUGA
3L COMPRESSORS'/* E- DIFFUSER FOR CENTRIFUGAL COHPRESSDRS'I *)

FORMAT (°'OPRIMARY BURHER'/' CODE VALUE DESCRIPTION®, SZX,'lUH VAlU
1E-HIGH VALUE'/1X,Al1,F9.2,° BURHNER THRU-FLOW',* VELOCITY' F25.2 Fl
20.271X,A1,F9.5,* AIRFLOW RESIDENCY TIME',F29.5, Flﬂ 571X, Al F9. !

3 MEAN DIAMETER - IF 0 MATCH'' UPSTREAM CMPT.*,F6.0,F11. OIlX Al, F9
4.0," CMPT NUMBER FOR MATCHING DIANETER'.FIS 0,F11. OITX,AI.F9.0,'
5 NUMBER OF CAHS FOR CAN BURNER',F19.0,F11.0)

FORMAT (*ODUCT BURHER'/* CODE VALUE DESCRIPTION',35X,'LOW VALUE-H
1IGH VALUE®*/1X,A1,F9.2,* BURHER THRU-FLOW',® VELOCITY',F25.2,F10.2
2/1X,A1,F9.5," AIRFLOW RESIDEHCY TIME',F29.5,F10.5/1X,A1,F9.3,' M
JEAN DIAMETER - IF O MATCH'" UPSTREAM CHPT.'.F6.0.Fll.0/lX.Al.F9;0.
4' CNMPT NUMBER FOR MATCHING DIAMETER'.FIS 0,F11.0/1X,A),F9.0,* U
SMBER OF CANS FOR CAN BURNER'®,F19.0 0)

FORMAT ('DAUGMEHIOR'/' CODE VALUE DESCR!PTIDN‘.37X.'LON VALUE-HIG
1H VALUE'/1X,A),F9.2,' BURNER THRU-FLOW®,* VELOCITY',F25.2

2X,A1,F9.5," AlRFlDH RESIDENCY TIME'.F29.5.F10.511X.Al.F9.3.' MEA
3N DIAMETER - IF 0 MATCH'® UPSTREAM CMPT.',F6.0,F11.0/1X,A,F9.0,',
4 CMPT HUMBER FOR MATCHING DIAMEVER',F15.0,F11.071X,A1,F9.0,* HNUMB

SER OF CANS FOR CAN BURNER'.F19.0.FII.0)

FORMAT (1X,'IWMEC(1,",12,")=4H',A4,",",6(13,1H,))

FORNAT (1X,*DESVAL(],*,]2,')=',7(G10.4,1H,)/2X,10(G10.4,1H

FORMAT (*0DUCT v/+' CODE VALUE DESCRIPIION'.J7X.'1 W Vv

1H VALUE'/1X,Al1,F9.2," DUCT MACH NUMBER *,F25.2,F10.2/1
2X,A1,F9.5," LEN/HT IF MODE B *,F33.5,F10. SIIX.AI F9.3,' pucCy
3 MEAN DIAH. IF =0 CALC. PER NODE BELOW '.F9 0, Fll 071X,A1,F9.0," 1
4F NODE,0=MEAN D SPECIFIED,-1=COHH. COMP.',F11.0,F11.0)

FORMAT ('ODO YOU NANI BOEING OR GARRETY HEIHOD FOR DISK WEIGHT CAL
1CULATIONS?Y/? ENIER FOR BOEING OR G FOR GARREIT'/' ')

FORMAT (* DISKWI=*,F2.0,°,ACCS=0.1,ISCALE(1)=2,3, SCALE(l) 1.,.8.1
1.2,ACCARNM=0,")

EQRNAI (* QEND*)

HD

SUBROUTINE REDOEM(IX,DESVAL,JCXX)

INPLICIT REALXS (A-H,0-2)

DIMEHSION DESVAL(17.60)

Ig]gggk AA,BB,CC,DD,EE,FF,GG,HH,00,PP,QQ,RR,55,TT, PBURX, DBURX, AUGX
1,DU

DATA AA,BB,CC,DD,EE,FF,GG, HH,11,JJ,KK,LL,MM,HN,00,PP,QQ,RR,55,TT/1
1HA, 1HB, 1HC, 1HD, 1HE, 1HF, 1HG, YHH, 1HI, YHJ, 1HK, IHL , IHM, JHN, 1HO, 1HP, 1HQ
2, 1HR, 1S, 1HT/

READ (30,10) IX,VALUE

FORMAT (A},F20.0)

IF (IX.EQ.AA) DESVAL( 1,JCXX)=VALUE

IF (IX.EQ.BB) DESVAL{ 2,JCXX)=VALUE
F (IX.EQ.CC) DESVAL( 3,JCXX)=VALUE
F (IX.EQ.DD) DESVAL( 4,JCXX)=VALUE
F (IX.EQ.EE) DESVAL( 5,JCXX)=VALUE
F (IX.EQ.FF) DESVAL( 6,JCXX)=VALUE

1H,))
LUE-HIG
Fl
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Figure 1. - Thermodynamic schematic for NNEP.
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