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KONFIG AND kEKONFIG - TWO INTERACTIVE PREPROCESSING
PROGRAMS TO THE NAVY/NASA ENGINE PROGRAM (NNEP)

Laurence H. Fishbach

National Aeronautics and Space Administration
Lewis Research Center
Cleveland, GOhio

SUMMARY

The NAVY/NASA Engine Program (NNEP) is a computer program that is currently
being used to simulate the thermodynamic cycle performance of almost all types
of turbine engines by many government, industry, and university personnel.
NNEP uses arrays of input data to set up the engine simulation and component
matching method as well as to describe the characteristics of the components.
This report describes a preprocessing program (KONFIG) in which the user at a
terminal on a time shared computer can interactively prepare the arrays of
data required. It is intended to make it easier for the occasional or new
user to operate NNEP. This report also describes REKONFIG, another prepro-
cessing program, in which the user can modify the component specifications of
a previously configured NNEP dataset. It is intended to aid in preparing data
for parametric studies and/or studies of similar engines such as mixed flow
turbofans, turboshafts, etc.

INTRODUCTION

The NASA Lewis Research Center in conjunction with the Naval Air Development
Center jointly developed a computer code for simulating the thermodynamic
cycle performance for arbitrary turbine engines, i.e., the code can assemble
arbitrary combinations of specified types of components (such as ducts, com-
pressors, turbines, etc.) through the use of input variables rather than having
to build-a computer code exclusively for each engine configuration. This com-
puter code, the NAVY/NASA Engine Program (NNEP), reference 1, extended the
capabilities of an existing Navy code, NEPCOMP (ref. 2), to include flow switch-
ing capabilities for variable cycle engines, "stacked" component maps for
variable geometry, optimization capability, a simple installation effects model
as well as other changes either discussed in reference 1 or described in a pre-
viously unpublished User's Manual which was sent to each user of the code. It
is assumed that the reader of this report is already familiar with NNEP or has
access to reference 1.

As of the present time, NNEP has been supplied to 41 government, industry, or
university installations. While NNEP was created to use a simplified input
metiod, the occasiondl or new user still makes input errors of either omission
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or commission, namely, leaving out required inputs or putting the data in the
wrong slots in the input arrays. "Therefore, it was decided that a separate, pre-
processor program to prompt the user in an interactive mode for the required input
data, which would then prepare the data in the correct format for NNEP, would be
beneficial. This report presents the User's Manual for NNEP (Appendix A), the
listing of the code "KONFIG" (Appendix B), and an illustration of it in use
gAppendix g). The preprocessor program is available from the author in card form
318 cards). '

The versatility of the NNEP code in computer simulation of wide varieties of engine
cycle and component arrangements is its most prominent feature, but it is also
frequently used for conducting parametric studies of an engine once this engine

has been configured through the use of inputs.

To aid in the conducting of parametric studies and in studying similar engines,
another preprocessor computer code has been written that starts with an existing
dataset, tells the user what all the design (SPEC) values for each variable are
and makes it exceptionally easy to change these values. When the user has imple-
mented all the changes, the code creates a new dataset incorporating the changes.
Note that the CNTL, OPTV, and LIMV "components" cannot be changed using REKONFIG.
This report presents the Tisting (Appendix D) of the code "REKONFIG" and an i1lu-
stration of it in use (Appendix E). REKONFIG is also available from the author in
card form (240 cards). '

USER'S MANUAL

As previously mentioned in the Introduction, the latest version (December 9, 1980)
of the NNEP User's Manual has been included as Appendix A. This manual, not pre-
viously formally published, was sent with each request for NNEP. It defines the
SPEC and DATOUT definitions for each component type and will aliow the user to
compare his/her final dataset with the manual to verify the input values.

OPERATION OF KONFIG

"KONFIG" has been written in Fortran IV to be used in an interactive mode. To
accomplish this, all "READs" are from unit 35. A1l "WRITEs" for which the user
will be expected to respond are written on unit 30. After each individual com-
ponent in the engine has had its input data supp11ed by the user, a copy of KONFIG
and SPEC (or SPCNTL or SPLIMV) (see ref. 1) input images for that component is
written onto unit 30 and another copy onto unit 6. If the user defines a dataset
as being unit 6, the images w111 be saved for incorporation as NNEP 1nput

"KONFIG" uses fixed field inputs. Each field is indicated at the terminal. The
user can enter the input anywhere in this field if a dec1ma1 point is specified,
otherwise the 1nputs must be RIGHT adJusted



EXAMPLE CASE

Appendix C contains a photocopy of the f1ve (5) pages from an actual terminal
session for generating the input cards for a one-spool turbojet which uses maps
for compressor and turbine performance. A block diagram of the engine showing
corponent and flow stat1on numbers is shown be]ow
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Controls are set to eliminate’ three flow errors- and one shaft-horsepower error“
The pressure ratio of the turbine will be used to reduce the flow error in the
nozzle to zero. The "R" value of the compressor will reduce the flow error at
the turbine face to zero. The inlet airflow will reduce the flow error at the
compressor face to zero, and the shaft speed will be used to reduce the shaft.
net horsepower error to zero. An optimization variable will be included but
not turned on so that, when generating throttle curves, the nozzle area will

be optimized to minimize the SFC of the engine.

After the end (of configuring the engine) was indicated by inputting the word
“done," the dataset written out onto unit 6 was processed through a text editor
to eliminate all blanks to the right of column one. This set of processed images
are shown in Appendix C. They would form the basis of the final dataset that the
user would prepare for running NMEP.

The final dataset would be generated by adding to the dataset a title card, the
NAMELIST input identifying the variables shown on pages A2 and A3 of the User's
tanual, and the "&D MODE = 1" and "&END" cards. The off-design cases would then
be added. '

OPERATION OF REKONFIG

REKONFIG has been written in Fortran IV to be used in an interactive mode. To
accomplish this, all "READs" of the initial dataset are from unit 9 and all
"WRITEs" of the final dataset are to unit 10, and unit 8 is used as a scratch
unit. This is identical to the way NNEP operates. The interactive capability

of modifying the dataset has been added by prompting the user for inputs by
"WRITEs" on unit 30 and the user's responses "READ" from unit 35. Upon executing
the program, the user is prompted to tell the code whether a change is desired

in the input values for particular components (called out by component numbers)

or the entire engine (signalled by the user by just hitting "RETURN"). An example
of each type of use will be shown.
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In operation, the code will print on unit 30 the component number that is being
processed followed by a 1ist of the input variables, their current values and

a key letter which is used to identify each variable. Figure 1 shows a typical
1ist for a compressor. 'To change a value, the user types in column one the key
letter followed by at least one blank followed by the new value which must have
the decimal point included. For the current component, the user continues to
change as many values as desired including rechanging any value.

Three other key letters appear on the 1list, namely R, T, and Q. They serve the
following purposes: R (review) will cause the code to print the entire list over
again for this component including the updated values of the variables; T (ter-
minate) signals the computer to go on to the next component (either in the pre-
scribed 1ist or by next higher component number if doing entire engine); and Q
(quit) the user is done, finish creating the final dataset.

EXAMPLE CASES

Two example cases are shown in Appendix E. In the first, just the inlet and
burner inputs will be changed. In the second, all the components will be changed.
In both cases, the initial dataset is named SAMPLE.SEPFLOTF and represents

a separate-flow turbofan engine. The identification to the computer of the
various input and output units is shown. The final dataset has been processed
through an additional editor to eliminate extraneous zeros and eliminate unneces-
sary blanks. :

CONCLUSIONS

The preprocessor programs described in this report can help to eliminate input
errors to the NNEP computer program and are easy to use. KONFIG leads the user
through the engine component by component, prompting the user for the required
inputs. REKONFIG is used to modify existing input datasets and can greatly
reduce the time to prepare new datasets to be run on the NAVY/NASA engine pro-
gram NNEP. These codes are not, however, teaching devices. The user is expected
to know how to run NNEP, how to "configure" an engine, and how to set up the
control philosophy.
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INDEX VALUE DEFINITION

A 1.3000 . R VALUE
B .0,50000D-01 BLEED FLOW FRACTION
c 1,0000 SCALE F ON CORR.SPEED ,
D 1004.0 CORR AIRFLOW OR TABLE NO.
E 1,0000 SCALE F ON CORR AIRFLOW
F 1005.0 EFF. OR TABLE NO,
. G 1.0000 SCALE F ON EFF,
H 1006.0 PRATID OR MAP NO,
1 1.0000 " SCALE F ON PRATID
J 0.,00000 3D MAP Z VALUE
K 0.,00000 FRACT. BLEED HP LOSS
L 0.86000 EFFICIENCY
N 6.,0000 PRATIO
N 1.0000 - CORRECTED SPEED
R " REVIEW ALL VALUES
T TERMINATE-GO ON TO NEXT COMPONENT
0

QUIT-END OF PROCESSING FOR ENTIRE ENGINE

Figure 1. - Typical key Iett_er’liét foi compressor.
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NNEP__Ineut_Instructions

Revision as of December 951980

The wvariable cucle version of NEP differs dreatlu from the
original in terms of inPuts. This writeur will attemrt to
educate the user as to the new input form 3nd to additions

which have been made to the code.

NAMELIST is now used with %D the NAMELIST call, Dats is read
in on Unit 9 excert for the comronent mars which are read on
Unit 12. OQuteput is on Unit 10.

The first card read in on 9 is a title card for the cases
and can be 60 characters in lendth.

Following this card will come the NAMELIST data. The first
set of data read in consists of the followind!

NCOMP - the total number of comronents including controls
that will be confidured through all the modes., Note
that it is not necessary that any one mode use all
of the comronents. Note also that if a comronent is
used in more than one moder its number must not
chande from mode to mode and that the same number
may not be used for more than one comronent.

NOSTAT - the number of stations. confidured throudh all of
the modes.It is NOT necessary that these remain the
same throudgh all modesy but it is advisable to keep
as many the same as rossible for clarity.,

NMODES - the totsl number of modes to be confidured.

{( Default value is 1 )

MODESN - desiSnates the desidn mode. ( Default is 1)

IuaYy - inrut IU9Y=} if desidn roint ( Default is 1 for
first rointy and 0 for all other roints)

TABLES - TRUE if mars are useds FALSE if not. ( DefaultiT )

ITPRT - if = 0 do not rrint tables (mars) on outeut
if = 1 print tables on outrut ( Default is 0 )

NCODE - if =1 normal running
if = 2 debud running ( output after each rass )
if = -1 or -2ys3me 3s +1 & +2 BUT FULL PASS thru

cucle is made on each rass
if = 3 indicates that z seauence of design points

follows (shortens outrut) and obviates need
to suprly 3 &D IWAY=1 REND for each case
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LABEL - 32 control for printind a3 label at the tor of a rade

. to identifs the roint beingd run. Set LABEL=F until
off-design roints are run, Thenr if 1labels are
desiredr set LABEL=T and follow the NAMELIST dats
with the label card ( similar to the title card)
See also PINPUT, ( Default is F)

PUNT - set PUNT = T to use last dood roint aé éet of first

dyesses for next roint. It is advisable to alwaus
have PUNT=T, ( DefaultlT )

LONG - control for srinting of history of the converdence
i rrocess. It is advisable to have LONG=T for new
problems, ( DefaultiT ) ‘

. PINPUT ~ 3 control for causingd the NAMELIST ineut for 3 case
to be printed on the outrut cheets rrior to the
results for that case, PINPUT causes a2 write on
Unit 8 which must therefore be DDEF‘d. If PINPUT is
FALSEy no NAMELIST outrut will occur. ( DefaultiT)

NCASE - set = to 1 for new desidn case uith'NEH KONFIG
(Default initially = 1y then set to 0)

DRAW - set = T for fidure to be drawn ( DefaultiF)

AMAC - set = T to punch datas cards for AMAC ( Hefault:F)
Installation effects have naw been added to the prodram. The
followind inruts must arrear on the first set of NAMELIST
.data cards if installation effects are desived, If thew are
not desiredr there is no need to inrut any of them a3s the

. default values will eliminate the installation effects
calculations, o

BOAT - et BOAT=T for boattail drag calculations
SPILL - set SPILL=T for seillage & lir drag for inlet

"INLTDS - set = T at oreratind condition for sizing the inlet
‘ (ie. may or may not be set T on first set of cards)

" SPLDES - amount of desidn srillade when INLTDS=T (fraction)
AMINDS ~ flight Mach number at point where INLTDS is TRUE

ﬁLHAX - no londer an input. The inlet bleed is now set = to
0016 X 8.**105

BPMAX - maxisum inlet burass flow fraction ( usuallu at 3
Mach nuaber of 1.4) not currently used.
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This is all of the data that is read on the first NAMELIST
read., If TABLES=T» <+‘he code will now do to Unit 12 and read
in the mars. The form of data for the mars is different from
that in the oridinal NEP rerort. These mars can now be
stacked., It is best to look at a set of existind mars to
determine the new formst, At this roint we have told the
code how many modes are to be read in. We will now read in
the confiduration data and srecifications for these modes.
This is accomplished in NNEP through a DO LOOP. After NMODES
of data have been read iny the prodram will run MODESN as
the desidn roint.

Thus we now input %D MODE=1y and read in the data for mode
1. We end this read with 2END» then input %D MODE=2y etc,

Each of the comronent tures has 2 different set of input
variables, The form however is invariate excert for
controls. Each of these tures will now be discussed.

For 8l1 tures excert controls and ortimization variableév
data is read in the followingd form.

.KONFIG(1,N)="NAME’ s JM1,sJIN2,IP1+JP2s
SPEC(1sN) or SPECS(1sN)=V1sV25444+,V15 (both names work)

where N is the comronent number

JM1 is the primary upstream airflow station number for flow
comronents or the first comaronent hooked ontg a shaft.

JM2 is the secondary upstream station numbers or the second
comronent hooked onto a shaft.

JP1 is the primary downstream station numbers or the third
comronent hooked onto a shaft.

JP2 is the secondaruy downstream station numbers or fourth
component hooked onto s shaft,

NAME identifies the tupe of component and is entered in
single auotes as follows
YINLT’ = inlet

‘PUCT’ = duct or burner
‘COMP’ = comPressor
‘TURB’ = turbine

'HTEX’ = heat exchander
'SPLT’ = splitter
'MIXR’ = mixer

‘NOZZ’ = nozzle

'WINJ’ = yater inJjector
'LOAD’ = load

'SHFT’ = shaft

‘CNTL’ = control

A4



‘OPTY’ = optimization variable
‘LIMV’ = limit variable

SPECS sre now used to fill an array DATINP inside NNEP. Some
.DATINP are not reauired as .inruts or have their values
. chanded internally., We will now discuss SPECs DATINPs and an
urdated DATINPX rrinted on the outruty and DATOUT for each
comronent ture,

"By setting the variable ENDIT=1 any place in an inrut
datasets execution will terminate at the PREVIOUS case.

IR EREEREREEEREERIEIEIEIEEEDEEEERER

The folloulns suns ur the naJor changes to NNEP that are
_1ncorporated in this HQNUAL’

The ability to calculate COOLING reauirements on 2 raw by
. row basis in the turbine has been added. Cooling ture may
be different for each rou. Decreases in turbine efficiency
can also be accounted for. The method is documented in NASA
T¥ 81453y Feb., 1980 by J. W. Gauntner of NASA Leuwis (see
PAGE 10)

The ability to override the standard THERMO routine of NNEP
with one carable of calculatind the prorerties for any

. carbon to hudroden ratio and account for dissociation (see
. PAGE 25) .

As



LINLIL=JIYRE=1

INPUTS

SPEC( 1)= DATINP( 1)= DATINPX( 1)-inlet weidht flow-lb/sec
SPEC( 2)= DATINP( 2)= DATINPX{ 2)-Tos - free streanm temp -R
SPEC( 3)= DATINP( 3)= DATINPX( 3)-Pos - free stream P-1b/in2
SPEC( 4)= DATINP( 4)= DATINPX{ 4)-inlet drad Table ref.
" nuaber~- if blank comruted
SPEC{ S5)= DATINP{ 5)= DATINPX{ S)-Mach number at inlet
SPEC( &)= DATINP( &)= DATINPX({ 6)-inlet recoveryr constant
or Table ref, number
If =0y Mil Srec is used
SPEC( 7)= DATINP( 7)= DATINPX( 7)-if SPEC(4)= Ref #+7=nmax
rermitted flow in table
SPEC( B)= DATINP( 8)= DATINPX( 8)-if SPEC(46)= Ref $s8=scale
factor on flow
SPEC( 9)= DATINP( 9)= DATINPX({ 9)-Altitude-feets only used
if Tos and Pos=0 (see 3)
: ) (deometric altitude)
SPEC(10)= DATINP(10)= . -f/a at inletsusually = 0

SPEC(11)= DATINP(11) . If non zeros SPEC(?) is
- deorotential altitude
SPEC(12)= DATINP(12)= -del T to be added to Tos
(usually 0) (see 3)
SPEC(13)= thru -BLANK
SPEC(15)= -BLANK

(a) If Del T is to be added to Tos» Altitude (SPEC(9))
cannot be zerosr thus for SLS» set SPEC(9)=.00001

NOTE: MACH»ALTPs and ETAR can rerlace SPECS Ss%r3nd 6
ouTPUTS

DATOUT(1) -inlet drag from Table or comruted

DATOUT(2) -velocity - ft/sec

DATOUT(3) -velocity - knots

DATOUT(4) -~ram temrerature ratio

DATOQUT(S) -ram rressure ratio

DATOUT(4) ~Mach number 4 .
DATOUT(7) -inlet recovery -exit totsl pressure/ram pressure
DATOUT(B) -exit temrerature/518.47

DATOUT(9) -altitude - feet



Component

SPEC( 1)=
SPEC( 2)=

8PEC( 3)=
SPEC( 4)=

SPEC( 5)=

SPEC( 6)=

SPEC( 7)=

SPEC( B8)=

SPEC( 9)=
SPEC(10)=
SPEC(11)-
SPEC(15)~

LOUCIZ=JIYRE=2

ture ‘DUCT’ is used for ductssy burnersy and afterburners.
INPUTS

DATINP( 1)= DATINPX( 1)-del P/P pressure dros or
Table ref number ‘
DATINP( 2)= DATINPX( 2)-ortionalsdesign duct Mach
’ number, see (a)
BATINPC 3)= DATINPX( 3)-BLANK
DATINP( 4)= DATINPX( 4)-burner outlet temr -R
if BUCT-BLANK
DATINP( 5)= DATINPX( S)-burner efficiency or
Table reference nuamber
‘ if DUCT-BLANK
DATINP( 6)= DATINPX( 6)-fuel heatind value or
Table ref. number -
usually 18,300
if DUCT-BLANK
DATINP( 7)= DATINPX( 7)-cross sectional areas of
duct or burner (see a)
DATINP( 8)= DATINPX( 8)-ratic of inlet entrance
bleed flow/total bleed
- available -DUCT only
DATINP( 9)= DATINPX( 9)-exit bleed/ total flou

DATINP(10)= ~fract, a2ir not heated
thru BLANK ’
BLANK

(a8) If SPEC(2) is ineput» then arez DATINPX(7) will be
calculated at the desidn roint. This area is then
used to calculate momentum pressure drop.

DATOUT(1)

. DATOUT(2)
DATOUT(3)

DATOUT(4)
DATOUT(S)
DATOUT(6)
DATOUT(7)

DATOUT(8)
DATOUT(9)

OUTPUTS

-del P/P from momentum rressure dropr
(SPEC(2) or SPEC(?7) was specified)
-del P/P from DATINP(1)=SPEC(1)
-pressure ratio at duct inlet used to eompute inlet
Mach number (Total/Static)
~fuel flow/ duct inlet weidht flow
-cross sectional area - in2
~fuel flow - lbh/hr ’ ’
-inlet Mach number (if SPEC(2) or (7) was srec1f1ed
at the desidn roint )
~burner efficiency '
-burper outlet temrerature (before burass added)
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SPEC( 1)=
SPEC( 2)=
SPEC( 3)=

SPEC( 4)=
SPEC( 9)=

SPEC( &)=
SPEC( 7)=

SPECC 8)=
SPEC( 9)=

SPEC(10)=
SPEC(11)=

SPEC(12)=
SPEC(13)=
SPEC(14)=
SPEC(15)=

DATOUT(1)
DATOUT(2)
DATOUT(3)
DATOUT(4)
DATOUT(S)
DATOUT(6)
DATOUT(?7)
DATOUT(8)
DATOUT(9)

LCOMBZ=JIYPE=4

INPUTS

DATINP( 1)= DATINPX( 1)~-R value used to read Tables
DATINP( 2)= DATINPX( 2)~comp, bleed flow/total flow
DATINP( 3)= ~gcale factor on N/ = 0
) { usualley = 1)
DATINPX( 3)-N/ from mar X scale f
DATINP( 4)= DATINPX( 4)~W / or Table ref no. = 0
DATINP( S)= -Scale fon W / =0
{ usually = 1)
DATINPX({ 5)~W / actual scale factor

= Wconr/Wmar
DATINP( 6)= DATINPX({ &)~ comr, adia. eff or Tab., #
DATINP{ 7)= - comPs 3dia. eff at desidn

DATINPX( 7)~scale f on for mars
DATINP( 8)= DATINPX( 8)-comr PR or table ref. no.
DATINP( 9)= -secale £ on Pressure ratio
DATINPX( 9)~if SPEC(13) is inputy %9
- is calculated scale f
DATINP(10)= ' ~3rd dim. arg value on mar
DATINP(11)= "~ ~fractional bleed horserower
loss due to interstade bleed
= 0 means a3ll bleed after
full comrression

DATINP(12)= ~-desired adiz. eff. at des.pt.
DATINP(13)=x%% ~desired PR at R and N/
DATINP{14)= ~N/ for desidn rt. on mars
~RLANK
DUTPUTS

-horserovwer required (nedative)
-physical rea

-3rds Dim. srdument on compressor mars
-R value used on aars

-surde mardin in percent

~N/ used to read mars

-scale factor on W /

-compressor efficiency

-compressor pressure ratio

*X overrides SPEC(?) if nonzero. If Tables are not used
leave SPEC(9)=0.
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SPEC(
SPEC(
' SPEC(
SPEC(

_ SPEC(

SPEC(
SPEC(

_BPECC

SPEC( 9)=

. SPEC(10)=
. SPEC(11)=
_SPEC(12)=
SPEC(13)=

SPEC(14)=
. SPEC(15)=

DATOUT(1)
. DATOUT(2)

- .DATOUT(3)

. DATOUT(4)
 DATOUT(S)
DATOUT(4)
. DATOUT(7)
_DATOUT(8)
DATOUT(S)

(XX gee

= DATINP( 4)=
= DATINP( S)=

= DATINP(
= DATINP(

' DATINP(

AN

. tIURB:=JIYPE=S

INPUTS

DATINP( DATINPX(

DATINPC 2)= DATINPX(
DATINPC 3)=

DATINPA(
DATINPX(

DATINPX(

DATINPX(

DATINPX(
DATINP( 9)=

DATINP(10)=
DATINP(11)=
DATINP(12)=
DATINP(13)=
%
"

DATINP(14)=
DATINP(15)=

= DATINPX(

DATINPX(

1)-pressure ratio at desidn
roint on mars
2)-total bleed into turbine/ .
total bleed available
-scale £ on N/ - (usu.,=1)
3)-caldulated scale ¢ to
match speeds at des.rt,
4)-W /P or Table ref. no.
-scale f on W /P (usu.=1)
9)-calculated scale £ to
adtch airflow at des.rt.
8)-turd adia. eff or Tab.no,
-desidn turb, adia., eff.
7)-scale f to det desidn eff
at desidn point on mars
-scale £ on PR (usuallu=1)
8)-scale f calculated to det
desired PR on mar

9)~turb. bleed flow at ent./

" total bleed flow

-3rd dim. ard value on map

~desired at desidn pt,

~N/  at desidn st, on mar

~turbine horserower srlit
(usuallu=1)

-factor for coolind tuyre

-number of turbine stades

QUTPUTS

~harserader rroduced by turbine (positive)

-physical rrm

-3rd.dimension ardument value an turbine mars
-pressure ratio used in Table lookup

-secale factor on N/
-N/
~-scale factor an M

~turbine efficiency

used in Table lookup

/P

-turbine overall pressure ratio

next rade for defs. + more cooling instructions)

Ag



Conling_Calculations_eer IN.B1453

In order to calculate ﬁleed ,reauireneﬁtSv the followind
.procedures are to be followed!

'CALBLD is Aset TRUE where bieed‘ reauirement is to ﬁe
deternined.,

A control must. be set' to5vér9 SPEC(2) of 'the‘conrressor'
. where bleed is beind removed to drive ‘PERF’ 15 to zero.

 Your other controis B3y uf nés.not bé turhed on’-..ake sure
.uou set  them to orerate the wauw wou  want them to! For
.examrles do vou want BPR to be chandind at the desidn roint?

:SPEC(14).is.§et to indicate ture of cooling raow by row!
. SPEC(14)=cooling ture row by row thru turbine

. See TABLE I . : o .
. Default value=88 (1 stade turbine with full fils coolind)

SPEC(15)= number of turbine stases and .is only used in
,sizind bleed reauirements. (Default is 1 stage)

ELIFE=desired .endine life (Default 10000 hrs,)

YEARV=uear of first service of vane (Default 1985)
YEARB=uear of first service of blade (Default 1985)

. NEWEFF=calculate new turbine efficiency due to cooling
_{Defaylt=,FALSE,)

_For all other cases after sizind the bleeds wou HUST set
SPEC(9) of the bleed control to ZERD and CALBLD=.FALSE.
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ZHIEX =JIXYPE=4

INPUTS

SPEC( 1)= DATINP( 1)= DATINPX( 1)-del P/P ar Tab, ref & Main
SPEC{ 2)= DATINP( 2)= DATINPX( 2)-del P/P or Tazble # Sec’d
SPEC( 3)= DATINP( 3)= DATINPX( 3)~del T rise (duess value)
SPEC( 4)= DATINP( 4)= DATINPX( 4)-effectiveness or Tab ref #
_SPEC( 3)= DATINP{ 5)= DATINPX( S5)~-scale f on effectiveness
SPEC{ &)= thru ~BLANK

SPEC(15)= -BLANK

OUTPUTS

DATOUT(1) -delta P/P main flow

DATOUT(2) -~delta P/P secondaruy flow

DATOUT(3) -BLANK ‘

DATOUT(4) -effectiveness

DATOUT(S) -scale factor on effectiveness

DATOUT(4) -delta T calculated

DATOUT(7) -delta T/ (T hot- T cold)

DATOUT(8) -temrerature rise difference((duess value/calc’d)-1)
DATOUT(9) ~BLANK

LSBLIZ=JIYRE=2

INPUTS

SPEC( 1)= DATINP( 1)= DATINPX{ 1)-bu rass ratio

(¥ burass/¥ main)
SPEC( 2)= DATINP( 2)= DATINPX( 2)-del P/P main stream
SPEC( 3)= DATINP( 3)= DATINPX({ 3)-del P/P 2nd., stream
ALL REST BLANK

OUTPUTS

DATOUT(1) -by pass ratio

,DATOUT(2) -delts P/P in the eprimary flow stream
~DATOUT(3) -delta P/P in the secondary flow stream
ALL REST BLANK

WARNING! The erodram exrects each selitter to result in an

extra nozzle aor a mixer, If such is not the casey use @ DUCT
with SPEC=8Bx0y (burass flow/ total flow)
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SPEC( 1)=

SPEC( 2)=

SPEC( 3)=

" 8PEC( 4)= DATINP( 4)=

' SPECC S)=

| SPEC( &)=
SPEC(15)=

Note! To simulate a VABI set SPEC(S5)=1,

ZMIXRZI=JIYPE=8

INPUTS

DATINP( 1)= : -iplet aresa
not needed
specified

DATINPR( 1)-inlet area

DATINP( 2)= -inlet area
not needed
-specified

DATINPt( 2)-inlet ares

of
if

of
of
it

of

m3in flow
SPEC(3) is

mzin flow
secondary
SPEC(3) is

secondary

DATINP( 3)“ ~total to static rressure
ratio at main flow inlet

it > 1y it < 1

= Mach #

* (at desidn roint)
DATINPX( 3)-total to static rressure
ratio (calculated if both
SPEC(1) & SPEC(7) diven

DATINPR{ 4)-velocity coefficient on

mixed flow velocity
1=ideals<i=less than id.

DﬁTINP( 5)= DATINPX( 5)-if=1 total inlet area is
held fixed as 2nd ares
varies.(see Note), If=0
runs as before.

thru -BLANK
-~BLANK

Then as wou chande

the secondary inlet area either throudgh 2 control or OPTV
“the rrimary area will addust to maintain fixed total. The
Frrimary area may NDT be varied- it will be over-ridden.,

DATOUT(1)
_DATOUT(2)
DATOUT(3)
DATOUT(4)
DATOUT(S)
‘DATOUT(4)
' DATOUT(?)
'DATOUT(8)
DATOUT(9)

OUTPUTS

-main flow ares - in2
-gsecondary flow area - in2

~total to static pressure ratio at main flow inlet

-total to static pressure ratio at secondary flow

-velocity at main flow inlet
-velocity at secondary flow inlet
-exit mixed flow velocity

-static rressure difference between streass
-total mixed to averase static pressure ratio

1n1et
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SPEC( 1)=

" SPEC( 2)=
SPEC( 3)=
. SPEC( 4)=

“SPEC( 5)=
SPEC( &)=
SPEC( 7)=

'SPEC( 8)=
SPEC( 9)=

SPEC(10)=
SPEC(15)=

NOZZI=JIXRE=2

INPUTS

DATINP( 1)= -flow area {(in2)» exit for
conve.sthroat for C-D nozz
DATINPX( 1)-calc. flouw area at des.rt.
DATINP( 2)= DATINPX( 2)-flow coeff. or Tab. ref. &
DATINP( 3)= DATINPX( 3)-BLANK
DATINP( 4)= -nozz exit static rressure
1b/in2 (it 0 see SPEC(9))
DATINPX({ 4)-nozz exit static pressure
, or coaronent no. (see %)
DPATINP( 5)= DATINPX( 5)-Cvsvel. coeff or Tab #
DATINP( 46)= DATINPX( 4)-switchs=0=convs=1=C-D
DATINP( 7)= DATINPX( 7)-area switchs=0 fix areas to
input values =1 vary area
to match flow reauired
(see 3) :
DATINP( 8)= DATINP&( 8)-BLANK
DATINP( 9)= DATINPX{( 9)-if SPEC(4)=0sset SPEC(9)
to comronent # of inlet
thru -BLANK
-BLANK

{3) When running duct or afterburning casess SPEC(7) is
usually set = to 1 after a3 dry case has been run., Be
sure to reset to 0 before 3 new dry case ic attempted,

DATOUT(1)
DATOUT(2)
_DATOUT(3)
DATOUT(4)
DATOUT(S)
DATOUT(6)
DATOUT(7)

DATOUT(8)
_DATOUT(9)

OUTPUTS

~-dross Jet thrust -1b

-actual Jdet velocity -ft/sec

-total to static eressure ratio at throat
-nozzle exit area - inkx2

-nozzle throat area -inkx2

-Cd - flow coefficient

~Cv - velocity coefficient

~critical pressure ratio at throst

-overall pressure ratior inlet total to exit
static
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CWINJZ=JTYPE=3

A reasonable arrroximation to water inJector results is now
.available. Crsy Ry and damma are chanded as if the uwater was
fuel. No mar changdes are built in.

SPEC( 1)=
SPEC( 2)=
SPEC( 3)=
SPEC( 4)=

" SPEC{ 5)=
'SPEC(15)=

DATOUT(1)
DATOUT(2)
DATOUT(3)
DATOUT(4)
DATOUT(S)
. DATOUT(6)
DATOUT(7)
DATOUT(8)
DATOUT(9)

INPUTS

DATINP( 1)=
DATINP( 2)=
DATINPC 3)=
DATINP( 4)=

DATINPX( 1)-water / airflow ratio
DATINPR({ 2)-fraction varorized
DATINPX( 3)-pressure drop
DATINP!( 4)-saturation suitchy
O=use SPEC(1)sl=saturate
-BLANK
-BLANK

thru

OUTPUTS

/

~actual water / air ratio

~inrput value of fraction varorized
-saturation value of water / sair
-actual fraction varorized

-delta T

-water flow rate in 1bs/hr
-pressure drop

-BLANK

-BLANK

NOTE: To turn ON the water indectors SPEC(1) MUST be
non-zero. The inrut value of SPEC(1) will be used
unless SPEC(4) is eaual to 1 in which case SPEC(1)

will be over-ridden by the saturation value.
To turn OFF the water inJdectors set SPEC(1) to ZERO.

Even thoush SPEC(4) mau be edaual to 1 (saturation)
NO water will be indJetted.
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SPEC( 1)=
SPEC( 2)=

SPEC( 3)=

" SPECt 4)=
" SPEC( 5)=
_SPEC( &)=
_SPECC 7)=
' SPECC 8)=
'SPECC 9)=

‘SPEC(10)=
SPEC(15)=

.DATOUT(1)
DATOUT(2)
DATOUT(3)

. DATOUT(4)
DATOUT(S)

DATOUT(6)
DATOUT(?)
PATOUT(8)
DATOUT(?)

DATINP(
DATINP(

DATINP(
DATINP(
DATINP(

DATINPC

DATINP(
DATINP(
DATINP(

thru

ZSHEIZ=JI

INPU
1)= DATINPE(
2)= DATINPX(
3)= DATINPX(
4)= DATINPX(
5)= DATINPX(
6)= DATINPX(

7)= DATINPX(

8)= DATINPX(
7)= DATINPX(

OuTPU

YBE=11"

TS

1)-actual shaft rrm
2)-dear ratioc JMN1 comronent
coar. rerm/ shaft rem
3)-dear ratio JN2 comronent
comPs rrm/ shaft rem
4)-dear ratio JP1 comronent
coar. rra/ shaft rea
S)-dear ratio JP2 component
comrs rrm/ shaft rem
6)~mech, eff., JH1 comronent
actual HP / ideal HP
7)-mech, eff. JH2 comronent
actual HP / ideal HP
8)-mech. eff. JP1 comronent
actual HP / ideal HP
?)-nech. eff. JP2 comronent
actual HP / idesl HP
-BLANK
-BLANK

T8

-net shaft horserower (reauired-delivered)

~-actual
-actual
-actual
-actual
~-actusal
~BLANK

shaft rrm
shaft rerm of
shaft rem of
shaft rem of
shaft rem JP2

JM1
JH2
JP1

-net shaft horserover / totai horserower

~BLANK

NOTE? If one shaft is to be connected to another shaft in

order

to have mare than 4 comronents on the same

shafts thent! the LOWER comronent number shaft must
be the = FIRST comronent of the HIGHER number shaft.,
At least one TURBINE wust be on the HIGHER nuaber

shaft. The control on horserower balance must varu

the SHAFT SPEED of the LOWER nuaber shaft to drive

DATOUT(8) of the HIGHER number shaft to ZERO!
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ZL0aD I =JIYRE=10

INPUTS

SPEC( 1)= DATINP( 1)= DATINPX({ 1)-load HP (nedative) or
’ Table reference number
SPEC{ 2)= DATINP( 2)= DATINPX( 2)-proreller effic., or G,
SPEC( 3)= DATINP( 3)= DATINPX( 3)-thrust/SHP at SLS
ALL THE REST ARE BLANK ’
Note - there are no JM1,JM2,JP1sJP2 numbers on the KONFIG
cardr thus?! KONFIG(1:N)='LOAD’

OUTPUTS

BATOUT(1) -load harserower (nedative)
. DATOUT(2) -actuzl shaft rra

DATOUT(3) -proreller thrust Xx%

ALL THE REST ARE BLANK

XX WARNING! When the flight velocitu is zerosthe eauation
for proreller thrust becomes indeterminate and
the thrust is set to zero,
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LCNILZI=JIYPE=12

As previously mentionedy the SPECIFICATION and KONFI6 cards
 for controls differ from those of the other "components®

" The confiduration card reads!
KONFIG(1sN)="CNTL’>
’Ihe specifications are read in as follows?

SPCNTL(in)=N1vN2!NAHE!N31“4909LUE!TOLvHINVrHﬁXU

Where!
Nil=the DATINP(N1) of N2 which is to be varied
N2=the comronent number of the comronent being varied
NAME='STAP’ if station srorerty (STATP)
=/DOUT’ if DATOUT
='PERF’ if rerformance prorerty
N3=nuaber of station prorerty
or DATOUT(ND
or PERFOR(N3)
N4=flow station number if ’'STAP/
=component nuaber if ‘DOUT’
=0 if ‘PERF’
VALUE=value to be achieved
TOL=tolerance as fraction of values if =1,
default value of 001 will be usedy
(0.,0005 if Ortimizing)
if = zeror control is turned off
HINV=minimum 3llowable value - if zero idnored
MAXV=maxinum allouwable value - if zero idnored

?or PERFOR or STATPy the following Table arplies

"N3  PERFOR STATP

1 total endine airflow weight flow

2 dross Jet thrust totsl rressure

3 fuel flow total temrerature

4 net Jet thrust fuel to air ratio

9 TSFC corrected flow W T/P
K- net thrust/airflow Mach nuaber

7 total inlet drad static esressure

8 total brake shaft HP interface corrected flow errar
9 net thrust with

installation drasgs

10 net SFC
11 inlet drag (lir ¢+ spillade)

12

boattail drad
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You would read the SPENTL card as follows!

_ Vary DATINP(N1) of comronent N2 to make either

a) station rrorertuy(N3) at flow station(N4) eaual to VALUE
with tolerance TOL? or

b) DATOUT(N3) of comronent(N4) eaual to VALUE with tolerance
TOLS or

¢) performance prorertu(N3) eaual to VALUE with tolerance TOL

NOTE?: in the case of ‘STAP’ and ‘DOUT’ controlss N3 will usually
=8 (flow interface error for STAPy
static pressure difference in mixersy
delta T error in HX‘s and net HP error in shafts)

If TOL=0, the control is turned offr to turn it back on see
below. SPCNTL input can ONLY be used at the DESIGN POINT,

0ff-desidn point data is read in with SPEC data as below.

SPEC(1)= DATINP(1)= DATINPX(1)-fraction of VALUE used for
marching (see MARCHING)

SPEC(2)= DATINP(2)= DATINPX(2)-minimums allowable value

SPEC(3)= DATINP(3)= DATINPX(3)-maximum sllowable value

SPEC(4)= DATINP(4)= DATINPX(4)-N1

SPEC(S)= DATINP(S)= DATINP%(S)-VALUE

SPEC(6)= DATINP(A)= DATINPX(5)-N3 if ‘STAP’sotherwise BLANK

SPEC(7)= DATINP(7)= DATINPX(7)-N3 if ‘DOUT’sotherwise BLANK

SPEC(8)= DATINP(8)= DATINPX(8)-N3 if ‘PERF’rotherwise BLANK

SPEC(9)= DATINP(9)= DATINPX(?)-TOLsif = 0y control inactive
if value diven for TOL, then
control is activated

There is no DATOUT array for controls.
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ZO0BIVI=JIYPE=13

The asbility to ortimize variables is now Possiblé iﬁ NNEP,
_The form of the KONFIG card for an ‘OPTV’ is as follows!

KONFIG(1sN)=‘0PTV’5050¢sNCs0»

where NC is the nunbér of the comronent having the
inderendent variable

The specifications are read in as for norm2l comronents
'SPEC(1)=DATINP(1)-BLANK ‘ ’
.SPEC(2)=DATINP(2)~-minimum 8llowable value of the variable
, (if = 0y there is no minimum constraint)
. SPEC(3)=DATINP(3)-maximum 3llowable value of the variable
B (if = 0y there is no maximum constraint)
_SPEC(4)=DATINP(4)-a value of 1 to 15 indicatind which DATINP
of comronent NC is the inderendent
variable
SPEC(S to 8)= DATINP(S to 8)-BLANK
~ _SPEC(?)=DATINP(9?)-switch to turn ON or OFF this variable
If set=0s this variable is OFF
I? set=1y this variable is ON

There is no DATOUT arrau for ortimization variables

There are additional ineuts to NNEP when ‘OPTV/ components
are rresent, These are!l

TOLOPT - Criteria of converdence on DEPENDENT variable.
Default value is 0.,0002

NJOPT -~ Comronent number which indicates the location
of the derendent variable (if 0s the derendent
variable is not a DATOUT parameter)

. NVOPT - if NJOPT = 0
. 20=min a4 value of 1 to 12 indicatindg which rerformance
- X0=max rrorerty is the derendent variable :

it NJOPT = O
& value of 1 to 9 indicating which DATOUT of
comnronent NJOPT is the derendent variable

" To turn off the ortimizations» NVOPT must be set to 0

As an exanrle of the use of an ‘OPTV’s let us assume that

.we have MARCHED to Mach 1.4 at 40000 feet and then throttled
back to 50 rercent F/Ha (see pade 19)
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He can now set SPEC(1+20)=1 to hold the F/Ha at the
rresent value, If we want to minimize the SFC holdindg F/Wa
constant and ortimizing TIT» we would do the followind.

AAssume that comronent 5 was the main burners and that we
have used only 20 comronents. We would have created at
the bedinnindg another comronent as followuws,

KONFIG(1+21)="0PTV’70,0+5,0,SPEC(1721)=0+0,054+020,050+0»

Which saus that DATINP(4) (burner outlet T) of comronent 5
~(the main burner) is the inderendent variable. There is no
minimum value or maximum and since SPEC(9)=0 it is OFF

Now we set SPEC(9,21)=1 and NVOPT=5 to minimize SFC
The max increment in TIT would be = 50 dedrees in 1 ster

NOTE: & variable DEBUG is defaulted to zero. If ywou want to
see each iteration of the ortimization on wour OUTPUTs set
PEBUG=1,
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JLIMUZI=JTYEE=14
Limit Variables

It is now rossible to srecifu ﬁininun‘énd maxiaum allouwable
values for any DATOUT, STATION PRDPERTY; or PERFORMANCE
PROPERTY., .

This ability already exists for CONTRUL and OPTIHIZATION
variables (see ‘CNTL’ and ‘OPTV/)

Nows when a8 1limit has been exceededy @ WARNING will be
printed on the output sheet.

If ortimization is in effectsy the criteria of merit will be
renalized by a renslty fupction to drive wou away from the
boundary.,

The form of 8 'LIMV’ is as follows:

KONFIG(1sN)="LIMV’
The inputs at the DESIGN POINT are!l

SPLIMV(1)= BLANK

SPLIMV(2)= minimum allowsble value

SPLIMV(3)= maximum 3llowsble value

SPLIMV(4)= ‘DOUT’y or ‘STAP‘s or ‘PERF’

SPLIMV(S)= DATOUT No.» or Station Pror., No, or Perfor. No.
SPLIMV{é)= Component No. or Station No. or BLANK
SPLINV(7)= BLANK

SPLIMYV(8)= BLANK

SPLIMV(9)= On/0ff switchy 1=on» O=off

Off desidn use SPEC(2) to chande minimum value
SPEC(3) to chande maximum value
SPEC(9) to turn On and Dff




MARCHING

A new feature has been added to NNEP. The best waw to tell
the user about it is to demonstrate its use.

Let us surrose 4ou wish to make 3 rlot of F/Wa versus nozzle
area at Mach 1.4» 40000 feet, You could run the endine at
1,4y40000y note what F/Wa is» and then use 3 control on
nozzle area to drive F/Wa to various values. The dodwork of

_doind this has been eliminated as follows.

When gou confidure the endinesy build in 3 control on nozzle
area and F/Wa as follows - suppose component 10 is the
nozzley and if comronent 20 is the new control,

KONFIG(1,20)="cntl’ ysrcntl(1520)=1,10+'PERF'+6s0r3nuvalues0

which saus - vary DATINP(1) (nozzle area) of comronent{10)
{(nozzle) so that prerformance prorertu(s) (F/Wa) has a value
of (doesn’t matter) with a3 tolerance of zero (turns OFF the
control)

Then run the endine ur to 1.4,40000 feet. Now input the
following

SPEC(1,20)=P1ySPEC(9+20)=TOL

followed by

3D REND

D REND

Bhat this will do is detect from SPEC{1+20) not equal to 0»
that you want to store the 1last value of PERF(6) in VALUE
(the tardet answer) and will then set

TARGET VALUE=f1 x the rresent VALUE Thuss the rresent
value of (F/W3) is calculated by the rrodrams and DATINP(1)
of comronent(10) will now be used to drive PERF(6) (F/Wa) to
the TARGET VALUE., WUe could at the same time for instance
have held thrust constant by putting a3 control on TIT to
make thrust anuthindg and when we came to 1.4,40000 set f1
for this control=l.,

A 22



IABLE.DATA.INBUIS

Consider the TABLE DATA 8¢ 3 Dimensionals comrosed of 3
series of rlanes with each plane assidgned a value called Z.
Theny on each Z rlaner the Dependent Variable (ordinate
axis)y F(XsYsZ=Constant) is a3 2 Dimensional Function of X»
{absicca axis or column position) and Y (row rosition).

Each TABLE rerresentind 3 sindle Table Look~ur has the
following INPUT DATA CARD Setue.

Card 1 TABLE Reference Number (Inteders col 2-5)
TABLE Identification Labely Col 6-75

Card 2 Z-Identifier (4 Character Sumbols col 1-4)
NZ~Number of Z values (Intedery col 6 % 7)
Z-Variable wvaluesy7F10.y Bedinning in Column 11, If
neededy extra cards follow 10Xy7F10. Format.
Z values MUST be in ascendindg order.

Card 3 Y-ldentifier (4 Character Sumboly col 1-4)
NY-Nuaber of Y values (Intedery col 6 § 7)
Y-Variable valuesy7F10.,y Bedinning in Column 11, If
neededr extra cards follow 10X,7F10. Format.
Y values MUST be in ascending order.

Card 4 X-Identifier (4 Character Sumbol» col 1-4)
NX-Number of X values (Intedery col &4 & 7)
X-Varisble valuesy7F10,» Bedinning in Column 1i. If
neededy extra cards follow 10Xy7F10. Format,
X values MUST be in ascendind order.

Card 5 F{(XsYsZ)-Identifier (4 Character Sumbols col 1-4)
NX~-Nuaber of X values (Intedery col 6 & 7)
F{XsYsZ)-Variable valuesy7Fi10.sr Bedinning in Column
11, If neededy extra cards follow 10X»7F10, Format.
These Values corresrond to the values on the X
Identifier Card.

Last Card 3 Character Sumbol EOT in col 1-3

The remaining cards follow the same basic format as the
cards before. The first X and F(X»Y:Z) cards are for the
first Y value in the first Z rplanes This series of Card 4 &
9 tures is rereated for each Y value until the Y values in
the first rlane are exhausted. Followind this 1last F(XsYsZ)
identifier is 2 Y identifier card (tupe 3) with the next Y
values for the second Z plane., This series is rereated for
the remaining Z rlanes, In each rlane where X variable
values are not chandind, once defineds they need not be
rereateds See examprle for 3 sample listind,



1)
2)
3)
4)

5)

269
BETA
RPM
PR
EFF
PR
EFF
EFF
RPM
PR
EFF
EFF
EFF
EDT

Note!

, LIHITATIDNS

NZy NYy and NX may not be’ blank or zero

30 TABLES Maximunm

NZsy NYy and NX are 11.1tted to 100 or less
A zero or blank table reference number will halt the
read

A storade overflow messade will result if TABLE StDPBSE
exceeds limits set in TREAD Subroutxne.

SAMPLE MAP

TURBINE EFFICIENCY vs. PRy RPM» and BETA
2 40, 60,
3 100, 110, 140,
4 1.1 1.3 1.4 2,0
4 0.8 0.82 0.82 0.81
3 1.1 1.8 1.9
3 0.8 0.83 0.82
3 0.79 0.82 0.83
3 100. 110. 140,
5 1.1 1.3 1.4 2.0 242
S 0.8 0.81 0.815 = 0.82 0.81
9 0.81 0.81 0.82 0.84 0.83
S 0.83 0.84 0.85 0.84 0,83

For Compressors~ X=Rs Y=N» Z=BETA» F(X:Y+Z)=WsPR:% ETA
For Turbines - X=PRsy Y=Ny Z=BETA» F(XsY+»Z)=W and ETA
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HISCELLANEQUS

IDONE(1 to 40) is an array of switches telling whether or
not 2 comronent N has been desidned, IDONE(N)=0 means NO»
IDONE(N)=1 means YES. If a3 comronent N is entered and the
code detects that IDONE(N)=0 thens the coamronent will be
desidgned based on the conditions at that moment. This may or
may not be uwhat sou desire. Thussy if you suwitch modes and
encounter 2 new nozzles vou may want to ineput IDONE(N)=1 and
a2 value for the throat area for the nozzle. On the other
handy if as in the examrle inrut case which followss uou
want to redesidn the a3in nozzle and desidn the new nozzle
when sou g0 froa mixed to serarate flow modes You can reset
IDONE(N) for the main nozzle to zero and both nozzles will
be desidned. How and when to use IDONE as a tonl will best
come from exrerience.

Other_Euels.and_-lissociation

In order to run either other fuels and/or dissociations two
subroutines must be addeds, The firsts THERMs overrides the
standard THERM in NNEP and calls TLAN which is & codind of
the nethod develored at NASA Langley by Mascitti
(TN D-4747).

Tuo new inrputs are reauired:?

C2HRAT-carbon to hudroden ratio (bu atoms)
(Default 0.,5245035801 (JP4))

TFUEL-fuel temrerature (Default 530. R)

a3t NASA Lewis set NEWLIB=NEWNNEP.LIE.DIS
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APPENDIX B

PROGRAM LISTING FOR KONFIG

REAL MACH

DIMENSION IWORD(15)s KONFIG(5,460), SPEC(lvaO)w SPCNTL(9;60): SPLI

14V(15+60)

DATA IWORD/AHINLT, 4HDUCT!4HUINJv4HCDHP14HTURBv4HHTEXv4HSPLT14HHIXR
1y4HNOZZ y 4HLOAD y AHSHF Ty 4AHCNTL » 4HOPTV y AHLINV y AHXX XX/ STAP s DOUT y PERF/

24HSTAP » AHDOUT s AHPERF / y KDONE/ AHDONE/
WRITE (30,800)

D0 330 JCX=1,460

XM1=0

XM2=0

XM3=0

DO 10 K=1,15

IF (K.LT+6) KONFIG(KyJCX)=0

IF (K.LT.12) SPCNTL(K»JCX)=0.
SPLIMV(K,JCX)=0,

SPEC(K»JCX)=0

WRITE (30.810) JCX

READ (35,820) JTOPE

IF (JTOPE.EQ.KDONE) GO TO 340
KONFIG(1yJCX)=JTOPE

ITT=15

DO 30 IT=1+15

IF (JTOPE.NE.IWORD(IT)) GO TO 30
ITT=IT

- CONTINUE

IF (ITT.LE.?) GO TO 40

IF (ITT.LE.14) GO TO 210

WRITE (30,580) JTOPE

GO To 20

PROCESS THIS COMPONENT

WRITE (30,830)

READ (35,840) (KONFIG(JsJCX)»J=2+3)
WHAT KIND OF COMPONENT IS THIS?

G0 TO (5059051005,110,130+150516091705190)ITT
INLET

WRITE (30,850)

READ (35,860) SPEC(1,JCX)sSPEC(SsJCX)ySPEC(%+JCX)sSPEC(65JCX)»SPEC

1(12,JCX)

WRITE (30,870)

READ (35,960) XM1:XM2

IF (XM1.NEJO.) SPEC(4,JCX)=XNH1

IF (XM2.NE+0,)- SPEC(6sJCX)=XH2

D0 70 1.JK=1,15

KJI=16-1JK

IF (SPEC(KJI»JCX).NE.O.) GO TO 80
CONTINUE

WRITE (4+880) JCXs(KONFIG(JsJCX)rJ=153)9JCXy(SPEC(KsJCX)K=1yKJII)
WRITE (30,880) JCXs (KONFIG(JsJCX)9»J=1+35)9JCXs (SPEC(KyJCX) K= lsKJI)

G0 TO 330
COME HERE FOR DUCTS
HRITE (30+890)

READ (35,900) SPEC(1yJCX)sSPEC(2sJCX)»SPEC(49JCX) ySPEC(SyJCX)»SPEC

1(6+JCX)
WRITE (30,910)

READ (35,710) SPEC(8yJCX)sSPEC(FsJCX)»SPEC(10+JCX)

Bl

0000100
0000200
0000300
0000400
0000500
0000600
0000700
0000800
0000900
0001000
0001100
0001200
0001300
0001400
0001500
0001400
0001700
0001800
0001900
0002000
0002100
0002200
0002300
0002400

- 0002500

0002600
0002700
0002800
0002900
0003000
0003100
0003200
0003300
0003400
0003500
0003400
0003700
0003800
0003900
0004000
0004100
0004200
0004300
0004400
0004500
0004600
0004700
0004800
0004900
0005000
0005100
0005200
0005300
0005400
0005500



190

i10

"
136

140

150

WRITE (30,920)

READ (35+960) XiM1sXM2

IF (XM1.NE.O.) SPEC(SsJCX)=XM1
IF (XM2.NE+0.) SPEC(6y»JCX)=X¥H2
GO TO 60

COME HERE FOR WATER INJECTORS
WRITE (305650) " .. .-

READ (357640) -TWON
SPEC(1,JCX)=IWON

WRITE (305670)

REAR (35,680) SPEC(2sJCX)sSPEC(3+JCX)ySPEC(4y.JCX)

IF (IWON.EQ.1.AND.SPEC(4yJCX).EQ.0.) WRITE (30,4%0)
IF (IWON.EQ.1,AND.SPEC(4,JCX).EQ.0.) READ (35,710) SPEC(1sJCX)

GO TO &0
COME HERE FOR COMPRESSORS
WRITE (30,930)

READ (35,940) SPEC(1yJCX)sSPEC(2,JCX)sSPEC(S+JCX) ySPEC(EyJCX)sSPEC

1€(14,4CX)
SPEC(12yJUCX)=8PEC(6JCX)
SPEC(13,JCX)=SPEC(8,JCX)
D0 120 JJ=3+9:2
SPEC{JJyJCX)=1,

WRITE (30,950)

READ (35,960) XM1sXM2yXM3sSPEC(10sJCX)

IF (XM1.NE.O.) SPEC(4,JCX)=XNM1
IF (XM2.NE.0.) SPEC(4»JCX)=XH2
IF (XM3.NE.0.) SPEC(8yJCX)=XM3
GO TO &0

COME HERE FOR TURBINES
WRITE (30+700)

READ (35,710) SPEC(1yJCX)sSPEC(11+JCX)ySPEC(12,JCX)»SPEC(2+JCX)sSP

1EC(9yJCX)
WRITE (30,720)

READ (35,730) SPEC(145JCX)ySPEC(15yJCX)ySPEC(13+JCX)

WRITE (30,740)

READ (35,750) XM1sXM2,SPEC(10sJCX)

SPEC(8sJCX)=1,
DO 140 J=3+7+2
SPEC(JrJCX)=1,
SPEC(4sJCX)=ANAX1 (1. XN1)

SPEC(62JCX)=AMAX1(SPEC(11sJCX) s XM2)

GO TO &0
COME HERE FOR HEAT EXCHANGERS
HRITE (30,760)

READ (35,710) SPEC(15JCX)ySPEC(2yJCX)»SPEC(39JCX)sSPEC(45JCX)

WRITE ¢30,770)

READ (35y960) XM1sXM2sXN3
SPEC(5sJCX)=1, ‘

IF (XM1.,NE.O,) SPEC(1sJCX)=XM1
IF (XM2.NE.0.) SPEC(2yJCX)=XMN2
IF (XM3.NE.O.) SPEC(4sJCX)=XH3
IF (XM3.EQ.0.) GO TO 40

WRITE (30,780)

READ (35,900) SPEC(5sJCX)

60 TO 40

B2

0005600
0005700
0005800
0005900
0004000
0006100
0006200
0006300
0006400
0004500
0006600
0004700
0004800
00056900
0007000
0007100
0007200
0007300
0007406
0007500
0007600
0007700
0007806
0007900
0008000
0008100
0008200
000830¢
0008400
0008500
0008400
0008700
0008800
0008900
0009000
0009106
0009200
0009300
0009400
0009500
0009600
0009700
0009800
0009900
0010000
0010100
0010200
0010300
0010400
0010500
0010600
0010700
0010800
0010900
0011000



160 -

170

180

190

200

210

220

230

240

250 -

" COME HERE FOR SPLITTERS

WRITE (309790) .

READ (35,710) SPEC(leCX)vSPEC(29JCX)vSPEC(3vJCX)
G0 70 60 -

COME HERE IF MIXER

MWRITE (30+5%0) - .
" READ (35,440) SPEC(3,JCX)

IF (SPEC(3,JCX).NE.O.) GO YO 180

WRITE (30,600)

READ (35y440) SPEC(!;JCX):SPEC(Z:JCX)

WRITE (30,410).

READ (35,470) SPEC(4»JCX)sSPEC(SyJCX)-

60 YO 40 ‘

COME HERE IF NOZZLE

WRITE (30,620)

READ (35,710) SPEC(2;JCX)9SPEC(5vJCX)ySPEC(9vJCX)
WRITE (30,410)

READ (35+900) SPEC(&sJCX)sSPEC(7+JCX)sSTATIC
IF (STATIC.EQ.0.) 6O TO 200

WRITE (301630)

'READ (35,710) SPEC(4sJCX)

SPEC(9+JCX)=0.

WRITE (301640)

READ (35:960) XH1,XN2

IF (XM1,NE.0.) SPEC(2yJCX)=XH1

IF (XM2.NE.0.) SPEC(5yJCX)=XN2

GO TO 60

COME HERE FOR LOADS, SHAFTS, CONTROLS, OPTVUS, AND LIMVS
160=1TT-9 .

GO TO (22072307240,280,290) 160

CONE HERE FOR LOADS

WRITE (307420)

READ (35,440) SPEC(1sJCX)

WRITE (30,430)

READ (35,440) SPEC(2sJCX)»SPEC(3yJCX)

B0 TO 40

COME HERE FOR SHAFT

WRITE (30+450)

READ (35y840) (KONFIG(KsJCX)rK=2,3)
WRITE (30r4460)

READ (35y470) (SPEC(KsJCX)rK=1,5)
WRITE (30+480)

READ (355900) (SPEC(K»JCX)s1K=6+9)
GO TO 60

COME HERE FOR CONTROLS

WRITE (30,490)

~READ (35,820) AWORD

SPCNTL (35 JCX)=AWORD

IF (AWORD.NE.STAP) GO TO 250

WRITE (30,500)

READ (35,510) SPCNTL(4yJCX)sSPCNTL(5sJCX)
60 TO0 270

IF (AWORD.NE.DOUT) GO TO 260

WRITE (30,520)

READ (35,510) SPCNTL(4;JCX)9SPCNTL(51JCX)

B3

0011100

. 0011200

0011300
0011400
0011500
0011400
0011700
0011800
0011900
0012000
0012100
0012200
0012300
0012400
0012500
0012600
0012700
0012800
0012900
0013000
0013100
0013200
0013300
0013400
0013500
0013600
0013700
0013800
0013900
0014000
0014100

0014200

0014300

0014400

0014500

0014400

0014700
0014800

0014900

0015000

0015100

0015200

0015300

0015400

0015500
00154600
0015700
0015800
0015900
0014000
0016100
0016200
0014300
0016400

0016500



FaSl
A g

300

310

320

60 TO 270

WRITE (30,530)
READ (35,510) SPCNTL(4yJCX)
WRITE (30s540)

* READ (35:,440) SPCNTL(4sJCX)sSPCNTL(7+JCX)

WRITE (30,550)

READ (35y510) SPCNTL(1,JCX)»SPCNTL(2,JCX)
WRITE (30:560)

READ (35,440) SPCNTL(8,JCX) sSPCNTL(9sJCX)
WRITE (305570) JCX»JCXy (SPCNTL(KyJCX)sK=1+9)
WRITE (69570) JCXsJCXs (SPCNTL(KsJCX)sK=1+9)
G0 TO 330

COME HERE FOR OPTIMIZATION VARIABLE

WRITE (305350)

READ (35,510) SPEC(4,JCX)sXKON
KONFIG(3sJCX)=XKON

WRITE (30,360)

READ (35+370) SPEC(9»JCX)sSPEC(2,JCX)»SPEC(3,JCX)
GO TO 40

COME HERE FOR LIMIT VARIABLE

WRITE (30,380)

READ (35,820) AWORD

SPLIMV(4,JCX)=AWORD

IF (AWORD.NE.STAF) GO TO 300

WRITE (30,500)

READ (35,510) SPLIMV(S5,JCX)sSPLINV(6sJCX)
GO T0 320 ’

IF (AWORD.NE.DOUT) GO TO 310

WRITE (30,520)

REAR (355510) SPLINV(SyJCX)»SPLINV(6yJICX)
60 TO 320 N

‘WRITE (30,530)

READ (35,510) SPLIMV(S,JCX)

WRITE (30,390) .

READ (35+370) SPLINV(9+JCX)sSPLIMNV(25JCX) »SPLINV(T,JCX)

WRITE (305400) JCXy(KONFIG(K»JCX)sK=1,5)sJCXs (SPLIMV(KKyJCX) KK=1,
19 ‘
WRITE (6,400) JCXy (KONFIG(KsJCX)sK=1+5)sJCXs (SPLIMV(KKyJCX) 1 KK=1+9
9

GO TO 330
CONTINUE
CONTINUE
STOP

FORMAT (’ OPTV- ENTER SPEC NO. FREE TO VARY AND COMPONENT NO. OF €
10MPONENT/ HAVING THE INDEPENDENT VARIABLE’/’
FORMAT (’ ENTER 1, TO TURN ON OFTV, 0.=0FF, NIN VALUE AND MAX VALU
1E ALLOWED’/’ ON MINIMUM MAXIMUM')

FORNAT (F3.0,2F8.0)

FORMAT (' LIMV- ENTER WHETHER STAF, DOUT. OR PERF'/’
FORMAT (’ ENTER 1. TO TURN ON LIMV, 0.=0FFsy MIN VALUE AND MAX VALU
1E ALLOUWED’/‘ ON MINIMUM MAXIMUM')

FORMAT (' KONFIG(1s'9I2y')=4H’yA4,4(I12,1Hy) s SPLIMNV(1s 912s')='sF3

B4

_— =)

0016600
0016700
0016800
00169200
0017000
0017100
0017200
0017304
001740¢
0017504
0017600
0017760
0017800
0017900
0018006
0018100
0018200
0018300
00184¢6
0018500
0018&GC
0018700
0018800
0018900
0019000
0019100
0019200
0019300
0019400
0019500
0019600
0019700
0019800
0019900
0020000
0020100
002024(
0020300
0020400
0020500
0020600
¢020700
002080¢

" 002090
- 0021000

0021100
0021200
0021300
0021400
0021500
0021600
0021700
0021800
0021900
002200



410

420

430

A40
450

460

470

480.

490
500

510
520

330

- 540

350

560
570

580

590

600

610 -

620

630

640
650
660
670
680

690
700

710

1.0¢/1Hy»
FORMAT

2(G10.,4y1Hs)rA4»S5(F3.0+1H,))
(’ MUST SET SWITCHES- (SWCHi=0. FOR CONV,»=1., FOR CD NOZZ)°’

1/’ (SWCH2=0., FIXED AREAy=1, FLOAT AREA) (SWCH3=1.-SPECIFY EXIT STAT

2IC P/’
FORMAT
1)

FORMAT

FORMAT
FORMAT

SWCH1 SWCH2 SWCH3’) : ,
& ENTER LOAD HORSEPOWER (NEGATIUE) OR MAP NO.'/' e ‘

(’ IF PROPELLORy ENTER EFFICIENCY AND F/SHP @ SLS'/' __._.

(2F8.0)
& SHFT~ ENTER AS INTEGERSs THE COMPONENT NUHBERS OF THOSE

1COMPONENTS CONNECTED TO THIS SHAFT’/’ FROM FRONT TO REAR OF ENGINE
27" e e e D)

FORMAT

1 ..

FORMAT
FORMAT

FORMAT
1-...7)
FORMAT

{’ ENTER SHAFT RPM AND THE GEAR RATID FDR EACH COMPONENT/*

(F7.054F5.0)
(’ ENTER HECH. EFF. FOR EACH COMPONENT (ACTUAL/IDEAL HP)'/’

(/" CNTL- ENTER WHETHER °"ERROR® IS STAF» DOUT, OR PERF'/‘’ .

(’ ENTER NU. OF STATION PROPERTY AND FLOW STATION NUMBER' /"’

S |

FORMAT
FORMAT

(2F300)
(’ ENTER NO, OF DATOUT PROPERTY AND COMPONENT NUMBER FOR WH

1ICH THIS PROPERTY APPLIES’/‘ .. ..")

FORMAT
FORMAT
1._..7)
FORMAT
1PONENT
FORMAT
10R THE
FORNAT

(’ ENTER NO. OF PERFORMANCE PROPERTY’/’/ __.°) ‘
(’ ENTER VALUE TO BE ACHIEVED AND TOLERANCE'/’' o __o

¢’ ENTER SPEC NO. FREE TO VARY AND THE COMPONENT NO. OF COM
BEING VARIED’/’ .. ..°)

(/ ENTER (IF DESIRED) NON ZERO HINIHU“ AND MAXIMUM UALUES F
FREE VARIABLE JUST ENTERED’/’/ MININUM MAXIMUM')

(’ KONFIG(1y’sI2y’)=4HCNTLsSPCNTL(1y'912y/)='92(G10, 4:1H1),

174H'>A451Hs610,451Hs/1X25(610,451Hy))

FORMAT
FORMAT
10, (L1,
FORMAT

1o o

FORMAT

(/ ILLEGAL COMPONENT NAME’sA&y’/RE-DO THIS COMPONENT’)

(/ MIXR- ENTER TOTAL TO STATIC PRESSURE RATIO(>1.)OR MACH N
) FOR MAIN FLOW INLETy OR 04'/' acceee ")

(/ ENTER INLET AREAS OF MAIN AND SECONDARY FLOWS‘/‘ ______
== '

(/ ENTER VELOCITY COEFFICIENT AND SET VABI=1. IF DESIRED'/’

1 VCOEFF VABL")

FORMAT

(’ NOZZ- ENTER FLOW COEFFs VEL CdEFF, COMP. NO. OF fNLETf/'

1 FCOEFF VCOEFF INLET#’)

. FORMAT
FORMAT
1)

FORMAT
1.7

FORNAT
FORMAT
1RATION
FORMAT
FORMAT
FORMAT
1D INTO
FORMAT

(’ ENTER NOZZ STATIC PRESSURE AT EXIT’/’ STATIC’)
(’ ENTER MAP NOS. IF USING MAPS FOR CF AND CV’/‘’ CFMP CUMP

(’ WINJ- IF YOU WANT WATER ON NOW- ENTER 1 OTHERWISE 0/

(12)

(/ ENTER FRACTION OF H20 VAPORIZED» PRESSURE DROPs AND SATU
SWITCH (0 DR 1)'/’ e e =)

(2F6.05F2,0)

(’ ENTER WATER/AIRFLOW RATIO'/' _____ ")

(’ TURB- ENTER PRATIOsEFF, CORR SPEEDs % BLEED INyZ OF BLEE
FRONT '/’ e mmee e e e )

(5F7.0)

B5

0022100
0022200

0022300
0022400
0022500
00224600 .
0022700
0022800
- 0022900
0023000
0023100
0023200
0023300
0023400
0023500
0023400
0023700
0023800
0023900
0024000
0024100
0024200
0024300
0024400
0024500
00244600
0024700
0024800
0024900
0025000
0025100
0025200
0025300
0025400
0025500

10025600

0025700
0025800
0025900
0026000
0026100
0026200
00246300
0026400
00246500
0026600
0024700
0026800
0026900
0027000
0027100
0027200
0027300
0027400
0027500



720 FORMAT (’ ENTER FACTOR FOR COOLING TYPE, NUMBER OF STAGESs AND HOR 0027400

1SEPOWER SPLIT (USUALLY=1)'/’' e e e ") 0027700
730  FORMAT (F9.0,2F4,0) . 0027800
740  FORMAT (’ IF USING MAPS ENTER NOS. AND 3D ARG VALUE)’/’ WMAF EMAP 0027900
1 3DVALUE’) 0028000
750  FORMAT (2F5.05F8.0) ' 0028100
760  FORMAT (’ HTEX- ENTER DELP PRIM., DELP SEC.s, DELTA T GUESS, EFFECT 0028200
1TVENESS' /' e e e e ") 0028300
770  FORMAT (’ IF USING MAPS ENTER MAP NOS. FOR DELPPsDELPS,EFF’/’ DEL 0028400
1P DELS EFFC’) 0028500
780  FORMAT (’ ENTER SCALE FACTOR ON EFFECTIVENESS MAP (USUALLY-1)‘/‘ 0028600
) S ) 0028700
790  FORMAT (' SPLT-ENTER BYPASS RATIO,» DELTA P MAINs DELTA P SEC.’/’ 0028800
Q. ") 0028900
800  FORMAT (’1WHEN ENTERING DATA YOU MUST RIGHT ADJUST OR USE DECIMAL 0029000
1POINTS) 0029100
810  FORMAT (’ ENTER TYPE FOR COMPONENT’sI4»’s, IF FINISHED ENTER DONE’/ 0029200
S 0029300
820 FORMAT (1X,4A4) 0029400
830 FORMAT (' ENTER UPSTREAM AND DOUNSTREAM STATION NUMBERS OR ZEROS ( 0029500
1AS INTEGERS)'/' e ce o 27D 0029600
840  FORMAT (4I3) 0029700
850  FORMAT ('’ INLET-ENTER INLET WT FLOW,MACH NO.» ALT.» RECOV, AND DEL 0029800
1ITA T/ e mme s e e ") 0029900
B60  FORMAT (F8.0+F6.0+3F7.0) 0030000
870 FORMAT (’/ IF USING MAPS FOR INLET- ENTER MAP NOS. OR ZEROS‘/‘ DRA 0030100
1G ETAR") 0030200
880  FORMAT (’ KONFIG(1s’'I2y’)=4H'sA4s1H+4(I2s1Hs)y’SPEC(1s’+I2y’)="'»5( 0030300
1610.491Hy)/1X+10(G10.4+1Hs)) 0030400
890  FORMAT (’ DUCT- ENTER DELPs MACHy CETy ETA»& HVFUEL'/’ occee cna- 0030500
SN ) 0030600
900  FORMAT (4F5.0+F7.0) 0030700
910  FORMAT (' IS THERE BLEED FLOW IN OR OUT OR AIR NOT HEATED7- ENTER 0030800
1 AS FRACTIONS'/' o e e ") 0030900
920  FORMAT (‘ IF MAPS FOR BURNER EFF. OR FUEL HV- ENTER NOS.’/’ EMAP 0031000
1HNAP ) 0031100
930  FORMAT (’ COMP-ENTER R VALUEs BLEED FRACTIONs, EFFs» PRATIO» CORR.SP 0031200
TIEED /Y e i e e ——— . ‘ 0031300
940  FORMAT (3F6.0+F7.0+F8.0) 0031400
950  FORMAT (/ IF USING MAPS ENTER NOS. AND 3D ARG VALUE’/’ WMAP EMAF 0031500
1PMAP 3DVALUE’) 0031400
960  FORMAT (3F5.0,F8.0) 0031700

END 0031800
EOF ‘ :

B6



‘APPENDIX C

SAMPLE CASE TERMINAL LISTING FOR KONFIG

WHEN ENTERING DATA YOU MUST RIGHT ADJUST OR USE DECIMAL POINTS
ENTER TYPE FOR COMPONENT 1y IF FINISHED ENTER .DONE :

-—

inlt

"ENTER UPSTREAM AND DOWNSTREAM STATION NUMBERS DR ZEROS (AS INTEGERS)

—— - - a——

01000200 | |
INLET-ENTER INLET T FLOVSHACH NOus ALT,s RECOV» AND DELTA T

100, .8 35000, .98 14,
IF USING MAPS FOR INLET- ENTER MAP NOS. OR ZEROS
DRAG ETAR .

0, 0.
KONFIG(1s 1)=AHINLYs 1y O» 2y 0+SPEC(1y 1)= 100.0 10,0000 10,0000

0.9800 10,0000 40,0000 - 0,3500E 05:0,0000 10,0000 y 14,00
ENTER TYPE FOR COMPONENT 2y IF FINISHED ENTER DONE

comp _ .
ENTER UPSTREAM AND DOWNSTREAN STATION NUMBERS OR ZEROS (AS INTEGERS)

02 00 03 05 '
COMP-ENTER R VALUE, BLEED FRACTIONs EFF, PRATIOs CORR.SPEED

1 05 .88 10, 100,
IF USING MAPS ENTER NOS, AND 3D ARG VALUE
WHAP ENAP PMAP JDVALUE -

1001 1002 1003 0,
KONFIG(1y 2)=4HCOMP» 2y 05 3» SySPEC(1s 2)= 1,600  »0,5000E-01, 1,000
1002, - » 1.000 ’ 10030 v 1,000 10,0000 10,0000 10,8800
ENTER TYPE FOR CONPONENT 3, IF FINISHED ENTER DOME

duct A A -
ENTER UPSTREAN AND DOWNSTREAN STATION NUMBERS OR ZERDS (AS INTEGERS)

03 00 04 00
DUCT~ ENTER DELPs MACHy CETs ETAsY HVFUEL .

W05 3 2560, .99 18500 |
15 THERE BLEED FLOW IN OR OUT OR AIR NOT HEATED?- ENTER AS FRACTIONS

0. 0 " 0,
IF KAPS FOR BURNER EFF, OR FUEL HV- ENTER NOS.
EMAP HNAP .
: S o

1000000 1008000

» 1001, y 1,000
y 10,00 y 1000

?
!



0+ 0, '

KONFIG(1» 3)=AHDUCTs 35 Os 4y 0sSPEC(1s 3)=0,5000E-0110,3000 50,0000 o 2540,
0.1830E 05»
ENTER TYPE FOR COMPONENT  4» IF FINISHED ENTER DONE

turb
ENTER UPSTREAM AND DOWNSTREAM STATION NUMBERS OR ZEROS (AS INTEGERS)

04 05 06 00
TURB- ENTER PRATIOsEFF» CORR SPEEDs Z BLEED IN»X OF BLEED INTO FRONT

26 90 1.0 1, ]
ENTER FACTOR FOR COOLING TYPE, NUMBER OF STAGES, AND HORSEPOMER SPLIT (USUALLY=1)

———— .- - - ——

0, 1, 1,
IF USING MAPS ENTER NOS. AND 3D ARG VALUE)
WHAP EMAP 3DVALUE

1007 1008 1.
KONFIG(1s 4)=4HTURBy 4y 5» &s 0sSPEC(1s 4)= 2,600 » 1,000 » 1,000 » 1007,
1008,  » 1,000 5 1,000 40,5000 s 1,000 50,9000 » 1,000 » 1.000
ENTER TYPE FOR COMPONENT 5+ IF FINISHED ENTER DONE

nozz
ENTER UPSTREAM AND DOWNSTREAN STATION NUMBERS OR ZEROS (AS INTEGERS)

04 00 07 00
NOZZ- ENTER FLOW COEFF, VEL COEFFy COMP. NO. OF INLET
FCOEFF VCOEFF INLET#

98 W98 1,
MUST SET SWITCHES- (SWCH1=0. FOR CONV.»=1. FOR CD NOZZ)
SWCH2=0. FIXED AREAs=1. FLOAT AREA} (SWCH3=1,-SPECIFY EXIT STATIC P
SWCH1 SWCH2 SWCH3

1. 0 0
ENTER HAP NOS. IF USING MAPS FOR CF AND CV
CFHP CVHP

0 O

KONFIG(1y 5)=4HNOZZy 6y Os 7y 0+SPEC{1y 5)=0.0000  +0.9800  +0.0000  ,0.0000
1,000  +0,0000  +0.,0000 » 1.000
ENTER TYPE FOR COMPONENT &y IF FINISHED ENTER DONE

C2

' !009900

s 1,000
10,0000

10,9800

r 1,000



shft
SHFT- ENTER AS INVEGERSs THE COMPONENT NUHBERS OF THOSE COMPONENTS CONNECTED TO THIS SHAFT

. FRON FRONT TO REAR OF ENGINE

02040700

'ENTERQWTRPHMHEBEMRATIBF(REWCW

————amem e —tmupan  Ehemenwe  emanen

8000, 1, 1, 1. 0,

" ENTER NECH. EFF, FOR EACH CONPONENT (ACTUAL/IDEAL HP)

I PO TR TR

1.000 5 1,000 5 1,000 5 1,000

KONFIG(1y 6)=4HSHFTy 29 4y 79 09SPEC(1y 6)= 8000,  » 1,000 5 1,000 » 1,000  +0.0000
"ENTER TYPE FOR COMPONENT 79 IF FINISHED ENTER DONE |

load
ENTER LOAD- HORSEPONER (NEGATIUE) OR KAP ND.

- o oo o

-100,
IF PROPELLOR» ENTER EFFICIENCY AND F/SHF‘ e sLS

0, 0.

KONFIG(1y 7)=4HLOADs Os O Oy OsSPEC(1» 7)=-100:0 o

ENTER TYPE FOR COMPONENT 8 IF FINISHED ENTER DONE

-

entl o
CNTL- ENTER WHETHER *ERROR® IS STAP» DOUTs OR PERF

-

star
ENTER NO. OF STATION PROPERTY AND FLOW STATION NUMBER

- —

08 04
ENTER VALUE TO BE ACHIEVED AND TOLERANCE

——————— 0 o

0. +001
ENTER SPEC NO. FREE TO VARY AND THE CONPONENT NO. OF CONPONENT BEING VARIED

- -

01 04
ENTER (IF DESIRED) NON ZERD MININUM AND RAXINUN VALUES FOR THE FREE VARTABLE JUST ENTEREB
HINIHUH HAXIHUM

o o0

C3



KONFIG(1s B)=AHCNTL,SPCNTL(1» 8)= 1,000  » 4,000  »AHSTAPy 8,000

6,000  +0,0000  +0.1000E-02,0.0000  +0.0000
ENTER TYPE FOR COMPONENT 9y IF FINISHED ENTER DONE

entl
CNTL- ENTER WHETHER "ERROR® IS STAP» DOUT» OR PERF

stap
ENTER NO, OF STATION PROPERTY AND FLOW STATION NUMBER

08 04
ENTER VALUE TO BE ACHIEVED AND TOLERANCE

0. +001
ENTER SPEC NO. FREE TO VARY AND THE CONPONENT ND. OF COMPONENT BEING VARIED

—

01 02
ENTER (IF DESIRED) NON ZERD MINIMUR AND MAXIMUM VALUES FOR THE FREE VARIABLE JUST ENTERED
HINIMUM MAXINUM

12 24
KONFIG(1y 9)=4HCNTLsSPCNTL(1y 9)= 1,000 v 2,000 . v4HSTAP: 84000
4,000  +0,0000  »0,1000E-02y 1,200 v 2,600
ENTER TYPE FOR COMPONENT 10+ IF FINISHED ENTER DONE

entl
CNTL- ENTER WHETHER "ERRCR® 1S STAPy DOUTy OR PERF

-

star
ENTER NO, OF STATION PROPERTY AND FLOW STATION NUMBER

08 02 ,
ENTER VALUE TO BE ACHIEVED AND TOLERANCE

———. o o e

0. +001
ENTER SPEC NO. FREE TO VARY AND THE COMPOMENT NO. OF COMPONENT BEING VARIED

01 01
ENTER (IF DESIRED) NON ZERD MININUM AND MAXINUM VALUES FOR THE FREE VARIABLE JUST ENTERED
HINIMUK BAXTHUM

0, 0y
KONFIG(1,10)=4HCNTLsSPCNTL(1510)= 1,000 v 1,000  »4HSTAPs 8,000
2,000  +0.0000  ,0.1000E-02,0.0000 10,0000 o
ENTER TYPE FOR COMPONENT 11y IF FINISHED ENTER DONE

C4



cntl
CNIL- ENTER WHETHER “ERROR® IS STAP- DOUT: OR PERF

v emme—

o

dout

- ENTER NO. OF DATOUT PROPERTY AND CUHPONENT NUHBER FOR WHICH THIS PROPERTY APPLIES

08 06

" ENTER UALUE m BE ACHIEVED AND TOLERAWCE

et s e s et e e

0. +001

" ENTER SPEC N0, FREE T0 UARY AND THE CONPONENT O, OF CONPONENT DEING VARIED

01 06
ENTER (IF DESIRED)_NON ZERO HINIHUH AND HAXIHUH VALUES FOR THE FREE UARIABLE JUST ENTERED
HININUM MAXIMUM

0 10000. ' : " '
KONFIG(1,11)=4HCNTL,SPCNTL(1»11)= 1, 000 v 6,000  +4HDOUTy 8,000
6,000 10,0000  10,1000€-0250,0000 - 10,1000E 05,
ENTER TYPE FOR COMPONENT 12, IF FINISHED ENTER DONE

-~

optv
OPTV- ENTER SPEC NO. FREE TO VARY AND COHPDNENT ND. OF COMPONENT HAVING THE INDEPENDENT VARIABLE

04 03
ENTER 1, TO TURN ON OPTV, Oo-OFFy HIN VALUE AND MAX VALUE ALLOWED
ON MININUM HAXIHUH

00. L1600 2760, . . . C
KONFIG(1512)=AHOPTV, Or 3 0y ‘0¢SPEC(1s12)=0,0000 r 2180, v 2740, r 4,000 y
ENTER TYPE FOR COMPONENT 13, IF FINISHED ENTER DONE

done

C5



KONFIG(1s1)=4HINLT+1+0+2+y0+5PEC(1+1)=100,0¢04+0,20.,+0.8000,
0:980070470.90,3500E05+0.+0,9214.00
KONFIG(1+2)=4AHCOMP+2+093+5+SPEC(1+2)=1,600,0,5000E~01+1,051001.,+1.,0+
1002,91.091003.91.0+0490,+0.8800+10,005100,0,

~KONFIG(1:3)= 4HDUCT937094101SPEC(193)“0 5000E-01+0.300050.92540,+0.9900,
0.1850E05,
KONFIG(1+4)=4HTURB14+5+4+509SPEC(154)=2,600+1,0+1,0+1007.+1,0»
10080!100’10070050001100!0090001100’100!00!1001
KONFIG(1+5)=4HNOZZ+6+0+7y0+SPEC(1+5)=0.+0. 980090090.70.98009
1:0+0490491.0y

KONFIG(1+4)= 4HSHFT92941710!9PEC(116)'8000.71 0:1,0+1, 010.1
1:0+1,091,091.0y

KONFIG(1,7)=4HLOAD»0>0:0,0,SPEC(1,7)=-100,0»
KONFIG(1yB)=4HCNTLSPCNTL(1+8)=1,0+4,0y4HSTAP+8.0>
6:050,7041000E~02504504¢
KONFIG(1,9)=4HCNTLSPCNTL(1+9)=1.0+y2,0,4HSTAP+8.0
4,090,50,1000E-02,1,200+2,600,

- KONFIG(1910)=4AHCNTLsSPCNTL(1+10)=1.051,074HSTAP+8.0¢

- 240+0,50,1000E-025040.4>
"KONFIG(1s11)=AHCNTLSPCNTL(1+11)=1,0+6,074HDOUT+8.0,
64090,90,10006-02+0,+0,1000E05,
KONFIG(1+12)=4HOPTV»0+370+0,SPEC(1+12)=0,22160+92760,++4.0,

KONFIG-COMPONENT INPUT CARDS IMAGES

Ce

i»



10

20

30

40

APPENDIX D

PROGRAM LISTI

INPLICIT REALX8 (A-H,0-2)

NG FOR REKONFIG-

REAL ¥BMACH»IX»JJsKKeLL o MMoNN '
COMHON /DBL/ DATINP(15560)sDATOUT(9160) »WTF(40) » TOPRES(40), TOTEMP (

140)yFAR(A0)»CORFLO(A0) yVHACH(40) »STATP(40) yERROR(40) s TOL » TOLT» TOLT

2T5yDEPV(20) »DTOL (20) » PERPF (20
- COMMON /SNGL/ JM1yJN2+JP1JP
1ITAB(70) » JCONF(40+4) » JTYPE(S
2NCONPyNOSTATyNITER/NFINIS NP
3JCVIND(20) 5 JCUDEP(20) yKDTYP(

Y2 C2HRAT »STCRAT» TFUEL
29 JCX+LOCTBL(9940) » JCOMP(70) » IWAY I NIT,
0) s JFLON(70)» IDEDAP(15) yKKINDS(14,25),

ASS»JCCYNTBLYNCTB JCINDL20) » JCDEP(20)
20) » IDONE(60) ‘

DIMENSION MIPOUT(40)s» SPCNTL(11560)y SPECSV(9)» SPLINV(15,60)

‘DINENSION ICAMP(10)
LOGICAL DOALLyDOTHIS
DIMENSION INWORD(14), SPECS(1

9160)y KONFIG(Ss60)r SPEC(15540)

LOGICAL TABLESsLONGsPUNT»AMAC,LABELsyPINPUT+SPILLsBDAT, INLTDSDRAW
EQUIVALENCE (MIPOUTsWYF)s (SPECySPECSsDATINPySPLINV)

NAMELIST / D/NCODEsNCOMP»NOSTATyIWAYs ITPRT)KONFIGsSPECSsNMODESHOD
1E,ENDIT, IDONE» MODESN» SPECy TABLES 1 LONGyPUNT y AMAC s LABEL » SPCNTL s PINPU
2T 1ANINDS s BLMAXySIZINL ySPLDES»SPILLyBOATy INLTDSyNVOPTyNJOPT» TOLOPT
3DRAWINCASE s MACHy ALTPyETAR CALBLDELIFE»SPLINVySEPDAT» DEBUGyC2HRAT

ATFUEL yNEWEFF » YEARV» YEARB

DATA ENDITyMODESYV/0,D0s0/»TABLES/,TRUE./ySPCNTL/460%0,D0/
DATA LABEL/,FALSE./»ITPRT/0/sNMODES/1/yMODESN/1/»PINPUT/ . TRUE./

DATA IWORD/AHINLT»4HDUCT» AHWINJ»AHCONP s AHTURByAHHTEX » AHSPLT » 4HMIXR
15AHNOZZ» AHLOAD» AHSHF T» AHCNTL » AHOPTVy AHLIMV/ »STAP»DOUT, PERF/AHSTAP,
'24HDOUT » AHPERF/ s DRAW/ JFALSE + / C
" DATA AAsBByCCyDDsEEyFFrGGrHHs ITrJJsKKsLLyMMeNNsPPyQQIRRy TT/1HAy 1HB

1,1H091HD11HE!1HF91H891HH!1HI;1HJ:1HK!1HL!1HH{1HN:1HP;1HG»1HR;1HT/

READ (9,280) IDEDAP

WRITE (10,280) IDEDAP
PINPUT=, TRUE,

CALL NANEPR (9510,8)PINPUT
D0 10 J=1,10

ICAMP(J)=0

READ (8,D)

D0 20 J=1,1760
DATINP(J»1)=0,D0
NMADES=NMODES

D0 230 K=1,NMADES

ANORD=0 :

0 30 1=1,300
KONFIG(I51)=0
PINPUT=,FALSE,

CALL NAMEPR (9710,8yPINPUT)
READ (8D)

DOALL=,FALSE,
WRITE - (30,240)

READ (35,250) ICAMP

IF (ICANP(1).EQ.0) DOALL=,TRUE,

WRITE (10,290) MODE
DO 220 JCX=1,60

IF (KONFIG(1,JCX).EQ.:0) GO TO 22

ITT=15

DO 40 J=1,14 |

IF (KDONFIG(1,JCX).EQ:INDRD(J
CONTINUE

) +ORKONFIG(15JCX) +EQ. ) ITT=J

D1

0000100

0000200
0000300
0000400
0000500
0000600
0000700
0000800
0000900
0001000
0001100
0001200
0001300
0001400
0001500
0001600
0001700
0001800
0001900
0002000
0002100
0002200
0002300
0002400
0002500
0002400
0002700
0002800
0002900
0003000
0003100
0003200

0003300

0003400
0003500
0003600
0003700
0003800
0003900
0004000
0004100
0004200
0004300
0004400
0004500
0004600
0004700
0004800
0004900
0005000
0005100
0005200
0005300
0005400
0005500



30
40

70

80

20

100

110

DOTHIS=DOALL
IF (DOALL) GO TO &0

D0 50 ICT=1,10

IF (JCX.EQ.ICAMP(ICT)) DOTHIS=,TRUE,
CONTINUE
CONTINUE ‘

IF (.NOT.DOTHIS) GO TO 190
IF (ITT.EG.15) STOP 001

IF (AWORD.EQ.0QQ) GO TO 190

WRITE
G0 TO
 WRITE
WRITE
GO TO
.WRITE
WRITE
GO TO
WRITE
URITE
GO 10
WRITE
WRITE
GO TO
WRITE
WRITE

60 TO

120

130

140

150

140

170

180

HRITE
WRITE
GO TO
WRITE
WRITE
G0 TO
WRITE
WRITE
60 TO
WRITE
1JCX)

URITE
GO 10
WRITE
WRITE
GO T0
WRITE
WRITE

(30,260)

JCXy IWORDCITT)

(70+80,9051005110+120,130,140,150,160+17051905,1%90,190) 2 ITT

(30+350)
(30, 340)
180
(305,360)
(30,340)
180 .
(30+370)
(30,340)
180
(30+380)
(30,340)
180
(30+390)
(305340)
180

(30,400) .

(30,340)
180
(30+410)
(30+340)
180
(30,420)
(30,340)
180
(30+430)

(302340)

180
(30+440)
(30,340)
180
(30,450)
(30+340)

(SPEC(IsJCX)»1=1512)

SPEC(1, JEX) ySPEC(25 JCX) 5 (SPEC 17 JCX) s 1=4710)
(SPECI»JCX)»1=1,4)

(SPEC(I»JCX) I=1,14)

(SPEC(I»JCX)11=1,15)

(SPEC(IsJCX) r1=1,5)

(SPEC(IsJCX) s I=1,3)

(SPEC(IsJCX)»1=1+5)

SPEC(1yJCX) ySPEC(2sJCX) 9 (SPEC(I»JCX) »I=4+7)+sSPEC(?y

(SPEC(I»JCX) »I=1+3)

(SPEC(IyJCX)11=199)

READ (35:270) AWORDsVALUE

IF (AWORD.EQ.AA) SPEC(1,JCX)=VALUE
IF (AWORD.EQ.BB) SPEC{(2,JCX)=VALUE
IF (AWORD.EQ.,CC) SPEC(3,JCX)=VALUE

~IF (AMORD.EQ.DD) SPEC(4sJCX)=VALUE

IF (AUORD.EQ.EE) SPEC(5yJCX)=VALUE
IF (AWORD.EQ.FF) SPEC(6sJCX)=VALUE
IF (AWORD.EQ.GG) SPEC(7sJCX)=VALUE
IF (AWORD.EG.HH) SPEC(8,JCX)=VALUE
IF (AWORD.EQ.II) SPEC(9,JCX)=VALUE
IF (AWORD.EQ.JJ) SPEC(10,JCX)=VALUE

D2

0005600
0005700
0005800
0005900
0006000
0006100
0006200
0006300
0006400
0006500
0006400
0006700
0006800
000600
0007000
0007100
0007200
0007300
0007400
0007500
0007600
0007700
0007800
0007900 -
0008000
0008100
0008200
0008300
0008400
0008500
0008600
0008700
0008800
0008900
0009000
0009100
0009200
0009300
0009400
0009500
0009600
0009700
0009800
0009900
0010000
0010100
0010200
0010300
0010400
0010500
0010600
0010700
0010800
0010900
0011000



190

200

210

220
230

235

- 240

250
260

270

. 280

290
300

310

320

330
340

350

IF (AVORD.EQ.KK)
IF (AWORDJEQ.LL)
IF (AWORD.EQ.MM)
IF (AMORDJEQ.NN)
IF (ANORD.EQ.PP)
IF (ANORDJEQ.RR)

190¢190¢290) 1 ITT
IF (AWORD.EQ,TT)
IF (ANORD.ED.OD)
60 TO 180
D0 200 IJK=151%
KJ1=i4-1JK
IF (SPEC(KJI+JCX)
CONTINUE

IF (ITT.LE.11) WRITE (10,330) JCXy(KONFIG(IsJCX)rI=1y5)»JCXy (SPEC(

1KL» JCX) »KL=1+KJI)

SPEC(11+JCX)=VALUE

SPEC(12+JCX)=VALUE

SPEC(13+sJCX)=VALUE

SPEC(14+JCX)=VALUE -

SPEC(15+JCX)=VALUE ‘

G0 TO (70180:90'10001107120!130'14011507160117091

G0 TO 190
60 TD 190

0011100
0011200
0011300
0011400
0011500
0011600
0011700

0011800
0011900

. 0012000

-NE»O ) GO TO 210

IF (ITT.EQ.,12) WRITE (105320) JCXsJCXs(SPCNTL(I9JCX)»1I=199)

IF (ITT.EQ.13) WRITE (10v330) JCXs (KONFIB(I»JCX) v X=1+5) yJCXy (SPEC(

1KLy JCX) #KL=1y9)

IF (ITT.EQ.14) WRITE (10,310) JCX» (KONFIG(IsJCX)»I=1y5)sJCXs (BPLIN

1V(KL s JCX) 1KL=1»9)
CONTINUE

IF (AWORD.EQ.0Q)
CONTINUE
PINPUT=,TRUE,

WRITE (10,300)

DO 235 LAST=1,100
CALL NAMEPR (9710+8yPINPUT)
' STOP 002

FORMAT (‘ ENTER AS INTEGERSy THE COMPONENTS YOU WISH TO CHANGE SPE
'1CS FOR‘/¢ IF YOU

2RETURN’/’ .. -
FORMAT (10I3)

FORMAT (‘OCOMPONENT NO./»I3y’ IS A ‘1A4// OTO CHANGE A VALUE, ENTER

1 IN COLUMN 1 THE

WISH TO STEP THROUGH THE ENTIRE ENGINE- JUST HIT

U

INDEX LETTER FOLLOWED BY NEW VALUE (ANYWHERE BUT

2 NEED DECINAL POINT)’/’/OINDEX VALUE DEFINITION')

FORMAT (A1+640.0)
FORNAT (15A4)

0012100
0012200
0012300
0012400
0012500
0012600
0012700
0012800
0012900
0013000
0013100
0013200
0013300
0013400

0013500

0013400
0013700
0013800
0013900
0014000
0014100
10014200
0014300
0014400
0014500
0014600
0014700
0014800
0014900

. 0015000

FORMAT (’ %D MODE=',12)

FORMAT (‘ 8END’)

FORMNAT (' KONFIG(1r’vI2¢')=4H’rA42A(1221Hs) 2 /SPLINV(1y 12,7 )="yF3
'14021Hr22(G10.491Hs ) rA425(F3,021Hy))

1975125/ )=4HCNTLSPCNTL(1y/9125/)="52(610,4s1Hs)>

FORMAT (’ KONFIG(
1°4H' sA4y1H+G10,4,

FORMAT (’ KONFIG(1s!I2y/)=4H’sA4y1Hs4(T251Hs) s 'SPEC(1s’ 912y’ )="y5¢

1610.451H,)/71X210¢

FORMAT (4H R »14Xs’ REVIEW ALL VALUES’/AH T 514Xy’ TERMINATE-G
10 ON TO NEXT BUHPONENT'/4H Q 714X9

2NTIRE ENGINE’)
FORMAT (4H A »B1

1Hy/1Xs5(610,451Hs))

G10.451Hy))

4,52’ INLET UEIGHT FLON’/4H B +614.5s FREE ST
IREAM TEMP,’/AH C sG14.,5»’ FREE STREAM PRESS.’/4H D ,G14,5y’ 1IN
2LET DRAG TABLE NO.’/AH E sB14.5»' MACH NUMBER’74H F sG14.5»" I

- NLET RECOV. OR TABLE NO.‘/4H 6 »614,5y’ MNAX FLOH ON RECOV TABLE'

D3

QUIT-END OF PROCESSING FOR E

0015100

0015200
0015300
0015400
0015500
0015600
0015700
0015800
0015900

0016000

0016100
0016200
0016300
0016400
0016500



360

370

380

390

400

410

420

430

440

450

N *

4/4H H »G14.5,’ SCALE F ON FLOW IN TABLE’/4H 'I +G514,5y‘ ALTITUD
SE'/4H J +G14.5:° F/A AT INLET’/4AH K ,G14.5:’ IF NON ZERD,I=GEOD
6FOTENTIAL ALT.’/4H L +G14.,5+’ DEL T-NON STD. DAY’)

FORMAT (4H A ,G14.5:° DEL P/P OR TABLE NO.’/4H B ,G14.5,¢ DESI
1GN DUCT MACH #’/4H D ,G14.5:‘ BURNER OUTLET TEMP.’/4H E »G14.5,
2’ EFF. OR TABLE NO.‘/4H ' F +G14,5y’ FUEL HV’/4H G »G14.5y’ CRO
3556 SECT. AREA‘/4H H »614.5’ INLET BLEED FLOW/TOT, BLEED FLOW‘/4
44 I ,G614,5,‘ EXIT BLEED FLOW/TOT. BLEED FLOW’/4H J ,G14.5:’ FR
JACT. OF AIR NOT HEATED’) '

FORMAT (4H A »614.5s’ WATER/AIR FLOW RATIO’/4H B ,G14.5+‘ FRAC
1TION VAPORIZED’/AH C sG14.5,’ PRESSURE DROP’/4H D »G14.5,’ SAT
2URATION SWITCH (=1)")

FORMAT (4H A »G614,59’ R VALUE’/4H B +G14,5s’ BLEED FLOW FRACTI
10N’/4H C ,G14.5y’ SCALE F ON CORR.SPEED‘/4H D »G14,5s’ CORR Al
2RFLOW OR TABLE NO.’/4H E +G14.5s’ SCALE F ON CORR AIRFLOW'/4H F
3 +614,5s’ EFF., OR TABLE NO.’/4H G »G14.5,’ SCALE F ON EFF.,’/4H
4 H +G14.5»’ FPRATID DR MAP NO.‘/4H I ,G614.5s’ SCALE F ON PRATIO’
5/4H J »G14,5y’ 3D MAP Z VALUE’/4H K +G14.5s’ FRACT. BLEED HP L
6085'/74H L »G14.5y" EFFICIENCY’/4H M ,614.5s' PRATIO’/4H N +G1
74,5y’ CORRECTED SPEED’)

FORMAT (4H A +614.5y’ PRESSURE RATIO’/4H B G14.,5,’ TOT BLEED
1IN/TOT BLEED AVAILABLE’/4H C ,»614.5y SCALE F ON CORR. SPEED’/4H
2 D »G14,5,’ CORR., FLOW TABLE NO.’/4H E »G14.5y’ SCALE F ON COR
3R FLOW'/4H F »614.5, EFFICIENCY TABLE NO.’/4H G sG14.,5+’ SCA
ALE F ON EFFICIENCY'/4H H »G14.5,’ SCALE F ON PRESSURE RATIO
5'/74H4 1 »G614.5,’ BLEED AT ENTRANCE/TOT BLEED IN'/4H J »G14,5’
63D ARG ON MAP’/AH K ,G14,5,’ EFFICIENCY’/4H L »G14,5y’ CORRECT
7eD SPEED‘/4H M »614,5,’ HORSEPOWER SPLIT'/4AH N s614.5s’ FACTOR
8 FOR COOLING TYPE’/4H P »G614.5,’ NUMBER OF STAGES’)

FORMAT (4H A »614.,5,’ DEL P/P OR TAB. REF NO. OF MAIN (HEATED) F
1LO0W’/44 B ,614,5+’ DEL P/P OR TAB. REF ND. OF SEC, (COODLED) FLOW
2'/4H C +G614.5y’ DELTA T (GUESSED VALUE)’/4H D ,G614,5s’ EFFECTI
JVENESS OR TAB, REF., NO.’/4H E »614.,5,° SCALE F ON EFFECTIVENESS’
4)

FORMAT (4H A 5G14.5y’ BYPASS RATIO (BYPASS/MAIN)’/4AH B sG14,5,'
1 DEL P/P MAIN STREAM‘/4H C ,G14.5y’ DEL P/P SECD, STREAM')

FORMAT (4H A »G14.5+’ INLET AREA MAIN FLOW (NO ITEM C)’/4H B 46
114,35+’ INLET AREA SECD FLOW (NO ITEM C)‘/4H C :G14.5,’ TOT. TO
25TATIC PRATIO OR MACH NO.’/4H D ,G14.,5y’ VEL. COEFF, ON MIXED FL
30W VELOCITY’/4H E 614,35y’ VABI SWITCH-IF=1 TOT AREA FIXED ALUWAY
487)

FORMAT (4H A »G14.5s’ AREA-EXIT CONV.»THROAT CD’/4H B 1614.,5:
1 FLOW COEFF OR TAB REF NO.’/4H I »G14,5s’ NOZZLE EXIT STATIC P’/
24H E +6G14.,5,’ VELOCITY COEFF. OR TAB. REF, NO.'/4H F +G14.5,'
3SWITCH-(0=CONV OR 1=C-D) NOZZLE‘'/4H G :G14.5s’ AREA SWITCH-(0=F1
4X AREA OR 1=FLOAT AREA)‘/4H I ,614.5,‘ IF ITEM D=0, SET = INLET
SCOMPONENT NO. )

FORMAT (4H A sG14.5:,° LOAD HP (NEG.) OR TAB. REF, NO.’/4H R ,G1
14.5s* PROPELLER EFFICIENCY’/4H C +G614,5s’ THRUST/SHP AT SLS’)

FORMAT (4H A »G14.5y’ SHAFT RPM’/4H B +G14.5y° GEAR RATIO JM1/
1/4H C s614,5,’ GEAR RATIO JM2’/4H D ,G14.5,' GEAR RATIO JP1//4
2H E yG14.5y’ GEAR RATIO JP2’/4H F +G14.5,’ MECH., EFF. JM1‘/4H
3 6 »614,5+’ MECH, EFF. JM2’/4H H ,G14.5,’ MECH, EFF, JP1'/4H I
4 +614.5s' - MECH. EFF. JP2’)

END

D4

0016600
0016700
0016800
0016900
0017000
0017100
0017200
0017300
0017400
0017500
0017400
0017700
0017800
0017900
0018000
0018100
0018200
0018300
0018400
0018500
0018600
0018700
0018800
0018900
0019000
0019100
0019200
0019300
0019400
0019500
0019600
0019700
0019800
0019900
0020000
0020100
0020200
0020300
0020400
0020500
0020600
0020700
0020800
0020900
0021000
0021100
0021200
0021300
0021400
0021500
0021600
0021700
0021800
0021900
0022000



SUBROUTINE NAMEPR (IN;NOUT&NREAD?PINPUT)
1H&/E/1HE/ s D/1HD/

INTEGER%2 A(120)sANP/
LOGICAL PINPUT g

THIS ROUTINE WRITES NAMELIST CARD IMAGES ON ‘NOUT’ FROM UNIT /IN‘

REWIND NREAD /
READ (INyS0END=40) A

IF (PINPUT) WRITE (NOUT,50) A

WRITE (NREAD,S0) A
D0 20 I=1,120

IF (A(I).EQ.AMP.AND.A(I+1).EQ.E.AND.A(I+3).EQ.D) GO TO 30

CONTINUE

GO TO 10
REWIND NREAD
RETURN

STOP 00003

FORMAT (12041)
END

D5

0022100
0022200
0022300
0022400
0022500
0022600
0022700
0022800
0022900
0023000
0023100
0023200

- 0023300

0023400
0023500
0023600
0023700
0023800
0023900
0024000



APPENDIX E
SAMPLE CASE TERMINAL LISTING FOR REKONFIG

_ PONEAFIG SAMPLEJSEPFLOTE S STiZ CONPONTS :
EWTER A5 INTECZRSy THE CCIRGHENTS YOU WISH TO CHAMGE SPECS FOR
IF. YCU WISH TO STER TEACUSH THE ENTIRE EKGINE- JUST NIT RETURN

- e Sew S @ men ren e waw ava

01 03
CONPOMENT ND. 1 IS A INLT

TO CHANGE A VALUEs ENTER IN COLUMN 1 THE INDEX LETTER FOLLOWED BY NEW VALUE (ANYWHERE BUT NEED DECINAL POINT)

IMREX  VALUE PEFTHITION
100,00 INLET CEIGHT FLOW
0,02000 FREE STREAN TENP,
0,00000 FREE STREAYM PRESS.
000000 INLET Li’G TABLE MO,
002000 HECH RUATER
006000 INLET RECOV, OR TABLE KO

NpE
)
B

£

D

F
6 0.006000 KAX FLOW ON RECOV TABLE
}

1

J

K

L

T

2

3
R

0.05000 ECALE F ON FLOY IN TABLE
¢,00000 FLTITUDE
0,00000 F/A AT INLET
0,00000 IF NOW ZERD,I=GECPOTENTIAL ALT,
18,000 DEL T-KON STD. DAY
REVIEY ALL VALUES
TERIINATE-G0 GH TO KEXT COMPOHENT

QUIT-CXD OF PROCESSING FOR ENTIRE ENGINE
4 80,
T
CONPORENT KO, 5 15 A DUCT
TO CHANGE A YALUE, ENTER IN COLUNN 1 THE INDEX LETTER FOLLOED BY NEW VALUE (ANYWHERE BUT NEED DECIKAL POINT)

IHDEX  VALUE BEFIHITION

A 0,500000~01 DEL P/P OR TABLE NO.

B 0,30000 LESIGN LUCT HACH ¢

b 3000,0 BURKER DUTLET TEHP.

E  0,59000 EFF. OR TABLE HD.

F 18300, FUEL RV

6  0,00000 CROSS SECT. AREA

H  0.00000 IRLET BLEED FLOW/TOT. BLEED FLOY
I 0,00000 EXIT TLEED FLCH/TOT. BLEED FLOW

J  0,500000-01 FRACT. OF AIR NOT HEATED

R REVIEY ALL UALUES

T TERHINATE-GO ON TO NEXT COMPOMENT
! QUIT-END OF PROCESSING FOR ENTIRE ENGINE
B 2500,
0 .

.. TERHINATEDS STCP 0000
SOUTLELSEFFLOTF BAS TEEM USED TD CREATE SOHE.COUFONTS
i

El



SAMPLE SEPARATE FLOW TURBOFAN
D DRAW=T:TABLES= TyPINPUT T SEND
D MODE=1
KONFIG(1,1)= 4HINLT;110;2;018PEC(111)=80o00v0.vOo70{70.1

0,9504904v0490¢90,+18,009

KONFIG{1+2)=4HCOMP»250+350ySPEC(1s2)=1, 50010.9100!1001.11 0y
1002,91.091003451,0904+20.,90,8500¢3,051.0, '
KONFIG(1s3)=4HSPLT+3+0+4,10+ySPEC(1+3)=1,0+0,20000-01+0.2000D-01,
KONFIG(1+4)=4HCONPy450+5,13ySPEC(1,4)=1,300+0. 50000 01+1,051004,+1,0,
1005+,21:,051006,91+090,20,50,860096,051:0»

KONFIG(1+5)=4HDUCT »5509650ySPEC(1+5)=0,5000D-01,0, 300090.!2800.10 99001
0.,1830D0570,90.90,,0,5000D-01»
KONFIG(1+6)=4HTURByé913+2750+sSPEC(156)=3,500+0,750051,051007,,1,0,
1008,91:,021.0:0,8000+1,0,0.9000»5000,+1.,0»
KONFIG(1,7)=4HTURBs7+13+8s0+SPEC(1+7)=2,500+0,250021:05100%9::1.0»
10100110091001100!1007069000!5000071007

KONFIG(1+s8)=4HNOZZ18s0¢9+0¢SPEC(1+8)=0,70.980090,90+50:9750»

1,000690421.0y
KONFIG(199)=4HDUCT+10s0+1170,SPEC(1+9)=0,3000D-01,
KONFIG(I710)”4HN02291190712107SPEC(1710) 0¢70,980050,90,+0,9800¢
1¢070470471,0»

KONFIG(1911)=4HLOAD+0+0s0,0+sSPEC(1,11)=-200.0»
KONFIG(1s12)=4HSHFT+4+6711+0y5PEC(1912)=8000+91.:0s1., 011 0104
100710071 01
KONFIG(1913)=4HSHFT+2¢790+0¢SPEC(1¢13)=6000471405140704704+
1.0s1.0y

KONFIB(1s14)=4HCNTLsSPCNTL(1+14)=1,097,07s4HSTAP+8:+01¢

1800100’001000”‘02100!0.1

KONFIG{1s15)=4HCNTLySPCNTL(1,15)=1.09640s4H5TAP18.0y
7:090490,1000D0-029049049
KONFIG(1+16)=4HCNTLSPCNTL(1+16)=1,0+4. 094HSTAP!B.O!
6¢010490,10000-0271,100+1.750,
KONFIG(1y17)=4HCNTL +SPCNTL(1,17)= 1 v013,0 4HSTAP78 0y
11.,0050.50,1000D-02+0490.+
KONFIG(1s18)=4HCNTLySPCNTL(1518)=1,0+2, 094HST¢P18 0y
4,090¢90,1000D0-02+1.100+2,100, :
KONFIG(1+19)=4HCNTLsSPCNTL(1+19)=1.0+1, 074H3TQP1800!
2:050+,70,1000D0-027041049 .
KONFIG(1920)=4HCNTLySPCNTL(1+20)=1.0912,00+4HD0OUT 8.0+
12,0070.90.1000D0-02+0490.9
KONFIG(1y21)=4HCNTLSPCNTL(1+21)=1, 0;13.0094HDOUT18 Oy
13+0090+,90,10000-0290¢904»

SEND

. &D ALTP=5000,HACH=,3 ZEND

REKONFIG-CHANGE TWO COMPONENTS

E2



VREKONFIB SANPLE.SEPFLOTF »ALL,CONPONTS
ENTER AS INTEGERS, THE COHPDIENTS YOU WISH TO CHANGE SPECS FOR
IF 'YOU RISH TO STEP THROUGH TLE ENTIRE EMGINE- JUST HIT RETURN

e wees Aven ey et e et et amem  mman

COMPONENT XD, 1 IS A IMLT

T0 CHANGE A VALUE, ENTER IN COLUNN 1 THE IMDEX LETTER FOLLOVED BY NEW VALUE (ANYWHERE BUT NEED DECIMAL POINT)
INEX  VALUE  DEFINITION

A 100,00 TMLET WEIGHT FLOW

B 0.00000  FREE STREA TENP,

C  0.00000  FREE STREAN PRESS,

D 0,60000  IMLET DRAB VABLE HO,

E 0,00000  KACH NUKDER

F 0.00000  INLET RECOV. CR TABLE O,

6 0.00000  FAX FLOW O RECOV TABLE

H o 0.00000  SCALE F ON FLOY IN TABLE

I 0,00000  ALTITUDE

J 0,000  F/A AT IHLET

K 0.00000  IF NON ZEROyI=GEOPOTENTIAL ALT,

L 18,000  DEL T-NOM STD. DAY

R BEVIEW ALL VALUES

T TERHINATE-GO ON TO NEXT CONPONENT
e QUIT-END OF PROCESSING FOR ENTIRE ENGINE
A 80,
F .97

R
A 80,000 INLET WEICHT FLOW
B 0.00000 FREE STREAM TEMP,
€ 0.00000 FREE STREAM PRESS.
B 0.00000 IHLET DRAS TADLE HO.
£ 0,00000 HACH NUMBER
F o 0.97000 THLET RECOV. CR TABLE NOD.
G 0.00000 AX FLOW OGN RECOV TABLE
o 0,00000 ¢CALE F O FLGW IN TABLE
I 0.00000 ALTITUDE
J - 0,00000 F/A AT INLET
K 0,00000 IF NON ZERDsI=GEOPOTENTIAL ALT.
L 18,000 LEL T-HOM STD. DAY
R KEVIEW ALL VALUES
T TERHINATE-GO ON TO NEXT COMPONENT
a QUIT-END OF PROCESSING FOR ENTIRE ENGINE

1
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COHPONENT ND, 2 IS A CONP -
" 70 CHANGE A VALUE, ENTER IN COLUAN 1 THE INDEX LETTER FOLLOVED BY NEW VALUE (MNYUMERE BUT NEED DECIHAL POINT)
INDEX . VALE  LEFINITION . |

A 1,5000 . R VALUE
B 0.00000 - BLEED FLON FRACTION
c 1,0000 SCALE F ON CORR.(SPEED
b 1001.0 CORR AIRFLOW OR TARLE NO.
E 1.,0000 SCALE F.ON CORR AIRFLOV
F . 1002,0 EFF. OR TABLE NO,
G 1,0000 SCALE F ON EFF,
H 1003,0 FRATID OR HAP NO,
I 1,0000 SCALE F ON PRATIO
4 0.00000 3D MAP Z VALUE
. K 0,00000 FRACT. DLEED HP LOSS
L 0.85000 EFFICIENCY
¥ 3,0000 PRATIO .
R 1.,0000 CORRECTED SPEED
R . REVIEW ALL VALUES
S ) TERKINATE-GO ON TO NEXT COMPONENT .
] QUIT-END OF PROCESSING FOR ENTIRE ENGINE
L,\88
T K 2,95
T

COHPONENT MO, 3 IS A SPLT
10 CHANGE A VALUEy ENTER IN COLUKN 1 THE INDEX LETTER FOLLOMED BY NEW VALUE (ANYWHERE BUT NEED DECINAL POINT)
INDEX ~ VALUE  DEFINITION

A 1,000  DYPASS RATIO (BYPASS/HAIN)
B 0,200000-01 DEL P/P HAIN STREAN
C  0.20000D-01 DEL P/P SECD. STREM
R REVIEW AL VALUES
T TERINATE-GO OH T HEXT COHPONENT
.8 GUIT-END OF PROCESSING FOR ENTIRE ENGINE
T

E4



CONPOHENT WD, 4 IS A COMP L e R

10 CHANGE A VALUE ENTER IN COLUNN 1 THE INDEX LETTER FOLLOWED BY NEW VALUE (ANYWHERE BUT NEED DECIMAL POINT)

INBEX  VALUE DEFINITION

A 1.2920 R VALUE

B 0.50000D-01 FLEED FLOY FRACTICN

c 1,0000 SCALE F OGN CIRR.SPEED

U 1004,0 COsR AIRFLCA OR TAELE MO,
E 1,0000 SCALE F OM CORR AIRFLOW
F 10050 EFF. OR TAELE MO,
G 1,0520 SCILE F Ol EFF,
! 1004.,0 FRATIO OR HAP NO.

-

I 1,0020 SCALE F ON PRATIO

J o 0.00000 3D HAP Z VALLE

K 0.6E000 FRACT, BLEED HP LOSS

L 0.83000 CFFICIERCY

# 60000 PRATIO

N 1,0000 CORRECTED SPEED

R REVIEW ALL VALUES

T TERHINATE-GO Git TO NEXT COMPOMENT

o QUIT-END OF PROCESSING FOR ENTIRE ENGINE

L .87

K62

s

T,
COMCONENT MO, 5 IS A DUCT
TO CHENGE A VALUE, EWTER IN COLUMN 1 THE INDEX LETTER FOLLOWCD BY HEW VALUE (ANYWHERE BUT vMEED DECIMAL POINT)
IpEX VALUE LEFINITION

& 0,50000D-01 DEL P/P OR TABLE HD.

g 0,30000 DESIGN DUCT MACH ¢
300040 EURKER OUTLET TEKP.

b

£ 0,99000  EFF, (R TABLE MO,

F 18300,  FUEL HY

G 0,00000  CROSS SECT. AREA

H  0,00000  INLET BLEED FLOY/TOT, BLEED FLOW
I 0,00000  EXIT SLEED FLOY/TOT, BLEED FLOW
J 0,500000-01 FRACT. OF AIR KOT HEATED

R REVIEY ALL VALUES

) TERHINATE-GO ON 7O NEXT COMPONENT
0 QUIT-END OF PROCESSING FOR ENTIRE ENGINE

D 2800,

T

E5
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COMPOMENT NO. 6 IS A TURB

TO CHANGE A VALUEs ENTER IN COLUAN 1 THE INDEX LEVTER FOLLOVED BY MEW WALUE (ANYWHERE BUT NEED DECINAL POINT)

B
c
D
E
F
6
H
I
J
K
L
i
N
P
R
T
g

- INDEX

A

- oo
.

o

K9]

VALUE
3.5000
0.75%00
1,600
1007,0
1.0000
1003.0
1,000
1,0000
0,£0000
1,000
0.90000
5000.0
1,0000
0.00000
0.00000

DEFINITICON

PRESSURE RATIO ‘
TOT BLEED IN/TOT BLEED AVAILABLE
SCALE F 0 CCRR. SPEED

COiR. FLGY TADLE MO,

SCALE F ON CORR. FLOW

EFFICIENCY TARLE NO.

SCALE F ON EFFICIENCY

SCALE F ON PRESSURE RATIO

FLEED AT ENTRANCE/TOT DPLEED IN
3D ARG CN HAP

EFFICIENCY

CORRECTED SPEED

HORSEFCUER SPLIT

FACTOR FOR CODLING TYPE

MREER OF STAGES

PEVIEW ALL VALUES

TERHINATE-GO ON TO NEXT CONPOMENT
QUIT-END OF PROCESSING FOR ENTIRE ENGINE

COMFONENT KD, 7 IS A TURB

TO CHANGE A VALUEy ENTER IN COLUMN 1 THE INDEX LETTER FOLLOED BY NEW VALUE (ANYWHERE DUT NEED DECIKAL POINT)
_ INDEX '

B VR r R HZONMo O >

VALUE
25000
0.25000
1,0000
1009.0
1010,0
1,0000
1,0000
1.,0000
1,0000
0,90000
5000.0

1,0000
0.00000
0,00000

L 5200, .

-

R

DEFINITION

PRESSURE RATIO

TOT BLEED IN/TOT BLEED AVAILABLE
SCALE F 0N CORT, SPEED

CORR. FLOW TABLE NO.

SCALE F ON CORR, FLOM

EFFICIENCY TADLE X0,

SCALE F ON EFFICIENCY

SCALE F ON FRESSURE RATIO

ELEED AT ENTRANCE/TOT BLEED IN
3D ARG ON MAP

EFFICIENCY

CORRECTED SPEED

HORSERCUER SPLIT

FACTOR FOR COOLING TYPE

NUKZER OF STAGES

REVIEW ALL VALUES :
TERHINATE-GO ON TO MEXT COMPCNENT
QUIT-END OF PROCESSING FOR ENTIRE ENGINE

E6



A 25000 - PRESSURE RATID :

B 0.25000  TOT BLEED IN/TOT BLEED AVAILABLE
€ 1,0000 SCALE F 04 CORR. SPEED

D 1009.0 CCER4 FLOY TAELE NO.

E 1,0000 SCALE F ON CCRR. FLOW :
F 1010.0 EFFICIENCY TATLE O, ' -
6 1.0000 SCALE F €Y EFFICIENCY

H 1,6020 SCALE F G PRESSUSE RATIO

I 1.0000 BLEED AT ENTRANCE/TOT BLEED IN . ) *
J 1.,0000 3D 455 Ol HAP

K 0,51000 EFFICIERCY

L 5200,0 CORRECTED SPEED

H 1,0060 HORLERE IR SPLIT

K 0.00000 FACTER FOR COOLIKG TYPE

P 0.00000 NUIZER OF STAGES

R REVIEW ALL VALUES

T TERMINATE-GD ON TO KEXT COMPOMENT .

a QUIT-END OFP ROCESSING FOR ENTIRE ENGIME

- e

Ay
COHPONENT K3s 8 IS A KDZZ
. T0 CHANGE A VALUEy ENTER IN COLUMN 1 THE INDEX LETTER FOLLOWED BY NEW VALUE (ANYWHERE BUT NEED DECIMAL POINT)

INDEX  VALUE BEFINIVION

A 0.00000_ AREA-EXIT CONV, s THROAT CD
B 0.,90000 FLOI) CREFF OR TAB REF NO.
o 0,04000 HOZZLE EXIT STATIC P
£ 0.97000 VELOCITY CCEFF, OR TABs REF. ND»
¥ 1.0000 SHITCH-{0=CCRV OR 1=C-D) HOZZLE
6 0.60000 AREA SHITCH-{0=FIX AREA OR 1=FLDAT AREA)
I 1.0000 IF ITEY D=0, SET = INLET CCHPCHENT NO.
.k REVIEY ALL UALUES
T TERHINATE-GO ON TO NEXT COHPCHENT
1 DUIT-END OF FRUCESSING FOR ENTIRE ENGINE
CFE O
1
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CORPORINT HO. 9 IS A DUCT K Co
10 CHASE A VALUE, ENTER IN COLUXN 1 THE INDEX LETTER FOLLOWED BY NEW VALUE (AMYWHERE BUT NEED DECIVAL POINT)

IEEX vl PLFINITION .
A 0.2259D-01 LEL P/P O TAME 1O
R 003030 PELIC DUCT KACH &
D 002020 - RURTIR QUTLET TEYP,
E 0000 EFF. (R TAILE D,
F oo FUZL 1
6 0.0%00 CfC3s STCT. AREA
S 0.0 TGLET TEDR FLC/TOT. BLEED FLOY
I 0,000 EXIT ¥LEED FLCU/TOT. BLEED FLOW
Jo0.00000 FilLTe OF ATk BT KEATED
R RIVIEN ALL VALUES
T 'ERHINATE-GD CN TO LEXT CONPONENT
0 CYIT-END OF PROCESSIKG FCR ENTVIRE ENGINE

P~

I
COMPONERT HO. 10 1S A 1022
TO CHANGE A VALUEs EWTER IN COLUMN 1 THE INDEX LETTER FOLLOYED BY NEW VALUE (ANYWHERE BUT NEED DECIXAL POINT)

INDEX  VALLE FEFIRITION

A 006000 AREA-EXIT COMV.THROAT CD
B G.52I00  FLEY COZFF GR TAB REF AD,
D 600000 LAZZLE EXIT STATIC P
CE 0,93000  VELOCITY CCEFF. CR 743, REF. KD,
F 1,000  SUITCH-(0=COMV OR 1=C-D) NOZZLE
6 0.00000  APEA SMITCH~(0=FIX AREA OR 1=FLOAT AREA)
I 10000  IF ITEM D=0, SET = IHLET COXPONENT KD,
R REVIEN ALL VALUES
T TERNINATE-GO 0} TO KEXT COPONENT
Q OUIT-END OF PROCESSING FOR ENTIRE ENGINE
Et,

o

" TERMINATEDS STOP 00003

SANPLE,CEPFLOTF HAS SEEM USED TO CREATE ALL.COMPONTS
60



SAMPLE SEPARATE FLOW TURBOFAN
D DRAW=T»TABLES=T,PINPUT=T REND
&0 MODE=1
KONFIG(1s1)=4HINLT»150+250sSPEC(151)=80:00y0,50,v0:904+y
0,970070490,90490450,+18,00y
RONFIG(1+2)=4HCOMP»2+0+3,0sSPEC(1+2)=1.,500+0,+1, 0!1001.11 0y
1002¢91,091003+91,0104,90,+0.880052,95051.0,
KONFIG{(153)=4HSPLT+3s054+10:SPEC(1+3)=1.0+0,2000D- 0110 2000D-01y
KONFIG(1s4)=4HCOMP»4+0+5+13+SPEC(154)=1,.30050,5000D-01,+1, 011004.!1 0y
1005.91,071006.91.020,50,90.8700+6.20050.9850y
KONFIG(1y5)=4HDUCT+»S+0+4y0+SPEC(1+5)=0.5000D~ 0110.3000!0.72800010099009
0.,183000550,+70,+0.,+0,5000D-01,
KONFIG(1s6)=4HTURB+6y13+7+0+SPEC(196)=3.500+0.750051.051007.+1.0»
1008491,0+1,050,8000+1.0+0,9000,5000,+1.0».
KONFIG(1:7)=4HTURBs7513+850ySPEC(1+7)=2,500+0,2500+,1.0y100%9,+1.,0,
1010,914091,021,0+1.,0+0,9100+5200.21,09
KONFIG(1s8)=4HNOZZ+8+0+9y 013PEC(1!3) 0:20,980050470,90.9750y
00700!00!1 0!
KONFIG{1+9)=4HDUCT+10+s0+11,0,SPEC(1:9)= 0o3000D 01,
KONFIG(1,10)=4HNOZZs11+0+12y0+8PEC(1+10)=0,+0.9800+0,+0.,51,0,
100!00100!100!
KONFIG(1+11)=4HLOAD+0+0+0s0sSPEC(1511)=-200,0y
KONFIG(1y12)=4HSHFT»456+11,0,5PEC(1+,12)=8000,51,0+1.,0s1, 010.;
1,091,0+1.0»

" KONFIG(1y13)=4HSHFT12575010sSPEC(1s13)=6000, 11, D1, 0;0.10.1

1.0+1.0,
KONFIG(1514)=4HCNTL,SPCNTL(1,14)=1,0+7.0s4HSTAF»8.0;
800700’001000D"02700!00!
KONFIG(1y15)=4HCNTLsySPCNTL(1+15)=140+6.054H5TAFs8.0»
7:050490,1000D0~02+0490.2
KONFIG(1y16)=4HCNTLSPCNTL(1+148)=1.0y 4 074HSTAP 18,0y
6+¢020,+0.10000-0251.100+1.,750,
KONFIG(1s17)=4HCNTL,SPCNTL(1,17)=1,0,3, 0;4HSTAP:8 O
1140090450,10000-0250,40.>

KONFIG(1,18)=4HCNTL,SPCNTL(1,18)=1,0,2,054HSTAF,8, 0:

4,0+0,90,10000~-02+1,100:2.100,
KONFIG(1519)=4HCNTLySPCNTL(1+19)=1,0+51,0,4HSTAP+8,0>
2:090,70,1000D-0250,+0.9
KONFIG(1s20)=4HCNTLySPCNTL(1,20)=1.0+12,00,4HDOUT+8.0y
12000100!001000D“02!00100!
KONFIG(1521)=4HCNTLsSPCNTL(1,21)=1,0+13,00+,4HD0UT+8,0,
13:0050,+0,1000D~02¢04+0, .
SEND
3D ALTP=5000sMACH=,3 REND

REKONFIG-CHANGE aAlLL COMPONENTS

.
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_ DEFINITION OF INPUT AND OUTPUT UNITS °

i

REKONFIG0000000 PROCDEF REKONFIG

REKONFIG0000100 PARAN $OLDs$NEW
REKONF160000200 RELEASE FTIRELEASE XXYYZZ

" REKONFIG0000300 DDEF XXYYZZ,VP:LIB.DUMBNNEP,OPTION=JOBLIB

REKONFIG0000400 DDEF FT10F001,VSs$NEW
REKONFIG0000500 DDEF FTO9F001,VS,$0LD
REKONF160000400 DBEF FTOBF001,VSsSKRATCHsRET=T
REKONFIG0000700 FINPUT

REKONFI60000800 DEFAULT SYSINXaE
REKONFIG0000900 REDIT $NEW,NPIC
REKONFIG0001000 N2$C/ //1000,ALL
REKONFIG0001040 T$C/0.0000/0./1000,ALL
REKONF160001080 T#C/.,000/,0/1000+ALL
REKONFI00001100 THC/REND/ SEND/1000
REKONFI60001150 T3C/8D/8D /1000
REKONFI50001200 T#C// /71000

REKONFIG0001300 VS SNEWIQ

REKONFIG0001400 DEFAULT SYSINX=6
REKONFIG0001500 D ’ $0LD HAS BEEN USED TO CREATE $NEW'

E10
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