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H. EXAMPLE INTERACTION
The following pages contain an example interaction with the ONX program with the user inputs
shown in bold type.

A>ONX
LR R R RS RS EE R R R R R SRS E R E RS EEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEESEEEESEEEEES
* ONX - ON-DESI GN Al RCRAFT ENG NE CYCLE ANALYSI S PROGRAM - VERSI ON 2.2
Copyright (Q by Dr. Jack D. Mattingly

May 1996. Al rights reserved.

Al AA has exclusive license to promote and sell this copyrighted soft-
ware. This programis provided "AS |S" without warranty of any kind.
Jack D. Mattingly and Al AA do not warrant or guarantee the use, or the
results of the use, of this software or acconpanying user guide in
terms of correctness, accuracy, reliability, currentness, or otherw se.
The entire risk and performance of the software is assumed by the user.

ONX was witten for use with the Al AA Education Series textbook A RCRAFT
ENG NE DESI GN and i s based on the engi ne nodel s contained therein. It
is intended for educational use only and not as a replacenent for the
nmore conpl ex and highly accurate aircraft engine cycle decks used in the
industry. This program gives accurate performance trends within the
limtations of the nodels and user input data.

The purchaser is granted the right to use one copy of this software
programon a single termnal connected to a single conmputer (i.e., with
a single CPU. You may NOT network this software programor otherw se
use it on nore than one conputer or conputer ternminal at the sane tine.
EEE R R SRS E SRR R R RS EEE SRR RS E SRR EEEEEEEEEEEEEEEEEEEEEEESESEEEEEEEE]

Press "Return" (Enter) key to continue <CR>

EEE RS RS E SRS EEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEES

EE R R R A S I I

* The default printer nane is "PRN', the standard for *
* M5-DCS. At this point in the program this can be *
* changed to a disk file, e.g. "A OUTNAME. PRN'. *

EEEEEEEE SRS EEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEES

WANT TO CHANGE THE DEFAULT (Y=1)? <CR>
EEEE SRS E R SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES
ON- DESI GN ENG NE ANALYSI S PROGRAM

MAIN MENU

*
*
*
*
*
*

E I I

EEEEE SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEREEEEEEERESESESESS

1 - ENG NE CYCLE SELECTI ON (5)
2 - CALC | TERATI ON VAR ABLE (4)
3 - | NPUT DATA

4 - OUTPUT DEVI CE (2)
5 - PERFORM CALCULATI ONS

6 - EXIT PROGRAM

ENTER YOUR SELECTION 1

EEEEEE SRR SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEREEEEEEEEEEEES

* ON- DESI GN ENG NE ANALYSI S PROGRAM *
* *
* CYCLE SELECTI ON MENU *

EEEEEE SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEES

YOUR CURRENT SELECTION | S #5

- TURBQUET
- TURBQJET W TH AFTERBURNER

- TURBOFAN W TH TWD EXHAUSTS (CONV. NOZZLE)

- TURBOFAN W TH M XED EXHAUST

- TURBOFAN W TH M XED EXHAUST AND AFTERBURNER
- TURBCPROP (OONV. NCZZLE)

- RAMIET

- RETURN TO MAI N ON- DESI GN MENU

oO~NOoOOWNE

ENTER YOUR SELECTION O
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EEEE SRS E SR SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

ON- DESI GN ENG NE ANALYSI S PROGRAM

MAIN MENU

*
*
*
*
*
*

E R

EEEEEE SRS SRS EEESEEEEEEEEEEEEEEREEEEEEEEEEEREESEEEEEEEEEEEESES

1 - ENG NE CYCLE SELECTI ON (5)
2 - CALC | TERATI ON VAR ABLE (4)
3 - | NPUT DATA

4 - OUTPUT DEVI CE (2)
5 - PERFORM CALCULATI ONS

6 - EXIT PROGRAM

ENTER YOUR SELECTION 2

EEEE SRS E SRR EEEEEEEEESEEREEEEEEEEEEEEEEEEEEEEEEESEREEEEEEEEEEEES

* | TERATI ON VALUE MENU *

EEEEEEEE SR EEEEEEEEESEEREEEEEEEEEEEEEEEEEEEEEEESEREEEEEEEEEEEES

CURRENT | TERATI ON VARI ABLE | S #4

M N MUM VALUE
MAXI MUM VALUE 30. 00

I NCREMENT 1.00

- SINGLE PO NT CALCULATI ON

- FLI GAT MACH NUMBER

- MAX TEMPERATURE LEAVI NG MAI N BURNER (TT4)
COMPRESSOR PRESSURE RATI O

- FAN PRESSURE RATI O

- BYPASS RATI O

- RETURN TO MAI N OFF- DESI GN MENU

16. 00

CoUuhhwWNE
'

ENTER SELECTION O
EEEEEEEE RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES
ON- DESI GN ENG NE ANALYSI S PROGRAM

MAIN MENU

*
*
*
*
*
*

E R I

EEEEEE SRS RS EEEEEEEEEEEEEEEEEEREEEEEEEEEEREESEEESEEEEEEEESES

1 - ENG NE CYCLE SELECTI ON (5)
2 - CALC | TERATI ON VAR ABLE (4)
3 - | NPUT DATA

4 - OUTPUT DEVI CE (2)
5 - PERFORM CALCULATI ONS

6 - EXIT PROGRAM

ENTER YOUR SELECTION 3

EEE RS EEE SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEREEEEEEEEEEEES

* ON- DESI GN | NPUT DATA MENU *

EEEEEE SRR EEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEESEREEEEEEEEEEEES

- READ ON-DESI GN DATA FI LE FROM DI SK
- WRI TE ON-DESI GN DATA FILE TO DI SK
CHANGE/ VI EW CURRENT DATA FI LE

- PAUSE PROGRAM and USE DCs

- RETURN TO MAI N ON- DESI GN MENU

O~ WNE
'

ENTER YOUR SELECTION 3
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EEEEEEEE SRS EEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEES

*

DATA SET 1, PAGE 1

*

EEEEEEEE SRS EEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEES

N -

- MACH NUMBER - - = = = = = - - -
- ALTITUDE - = = = = = = = = - -

10 - FUEL HEATII\GVALUE - -
11 - MAX TEMP (TT4) LVG CD\/BUSTCR - -
12 - MAX TEMP (TT7) LVG AFTERBURNER -
13- CPAB - - - - -
14 - AMWVAAB - - - - - - - - -
15 - BLEED AIR FLQN(PERCENT) - - - -
16 - COOLING AIR FLOW#1 - - - - - - -
17 - COOLING AIR FLOW#2 - - - - - - -
18 - POMER TAKE-OFF LOW (CTQL) - - -
19 - POMER TAKE-OFF HCH (CTOH) - - -

# OF VARI ABLE YOU W SH TO CHANGE ( 0=NONE)

ENTER NEW VALUE CF VAR ABLE # 2

35000

1.

30

6000
000.0 FT

11.90 R

. 3730 PSI A
08907 SLUG CUFT
. 2380 BTU LBM R

2950 BTU LBM R

000. 0 BTU LBM
200.0 R

600.0 R

. 2950 BTU LBM R

1.0 %
5.0 %
5.0 %

EEEE SRS E SRS EEEEEEESEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

DATA SET 1, PAGE 1

EEEEEE SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

*

1 -
2 -

MACH NUMBER - - - - - - - - - -
ALTITUDE - - = = = = = = = = -
ANBI ENT:

TEMPERATURE - - - - - - - - -

FUEL HEATI I\G VALLE -
MAX TEMP (TT4) LVG CD\/BUSTCR -
MAX TEMP (TT7) LVG AFTERBURNER
cPAB - - - - - - -
GAMA B - - - - - -
BLEED Al R FLOW ( PERCENT) - - -
COCLING AIR FLOW#1 - - - - - -
COCLING AIR FLOW#2 - - - - - -
POAER TAKE- OFF LOW (CTQL) - -
PONER TAKE-OFF HGH (CTOH) - -

# OF VAR ABLE YOQU W SH TO CHANGE ( 0=NONE)

ENTER NEW VALUE OF VAR ABLE # 18

. 015

*

1. 6000
35000. 0 FT

394.10 R
3. 4680 PSI A
0007382 SLUG CUFT
. 2380 BTU LBM R
1. 400
. 2950 BTU LBM R
1. 300
18000. 0 BTU LBM
3200.0 R
3600.0 R
. 2950 BTU LBM R
1. 300
1.0 %
5.0 %
5.0 %

18
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EEEE SRS E SR SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

PACE 1

EEEEEE SRR EEEEEEEEESEEREEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEES

*

N~

DATA SET

MACH NUMBER - - - -

FUEL HEATI NG VALLE

1

MAX TEMP (TT4) LVG CD\/BUSTCR
MAX TEMP (TT7) LVG AFTERBURNER -

CPAB - - - -
GAMA A/B - - -

BLEED Al R FLOW ( PERCENT)
COCLI NG AIR FLOW #1 -
COCLING AIR FLOW #2 -

POAER TAKE- OFF LOW (CTQL)

POAER TAKE- OFF H GH (CTOH)

1.
350

L eV I VR VA U (B 1
w
N

# OF VAR ABLE YOQU W SH TO CHANGE ( 0=NONE) 0

6000
00.0

*

FT

R

PSI A
SLUG CUFT
BTU LBM R

BTU LBM R

BTU LBM

R

R

BTU LBM R

%
%
%

EEEE SRS E SRS EEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEES

PACGE 2

EEEEEEEE SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEES

*

20 - Pl
21 - Pl
22 - Pl
23 - Pl
24 - Pl

POLYTROPI C EFFI CI ENCI ES
(EC)

DATA SET

DI FFUSER (MAX) -
BURNER - - - - -
AFTERBURNER - - -

MXER (MAX) - - -

LP COMPRESSCR [ FAN]
HP COMPRESSCR ( ECH)
HP TURBI NE (ETH) -
LP TURBI NE (ETL) -

COVPONENT EFFI G ENCI ES

BURNER - - - - - -
AFTERBURNER - - -

MECHANI CAL (H CGH PRESS SPCD_)
MECHANI CAL ( LOW PRESS SPOCL)
MECHANI CAL ( PONER TAKE- OFF LOW

MECHANI CAL (POI\ER TAKE- OFF HIGH)

PO/PO - - -

MACH NUMBER AT STATI O\l #5 -

# OF VAR ABLE YOU W SH TO CHANGE ( 0=NONE)

*

EEEEEEEE SRS EEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEES

PACGE 3

EEEEEEEE SRS EEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEES

DESI GN CONDI TI ONS

*

40 -
a1 -
42 -

DATA SET

PLC - ------
Pl CPRINE - - - -
ALPHA - - - - - -

# OF VAR ABLE YOU W SH TO CHANGE ( 0=NONE)

ENTER NEW VALUE CF VAR ABLE # 40

17

16. 000
3. 500
. 300

40

*
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EEEEEEEE SRS EEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEES

* DATA SET 1, PACGE 3 *

EEEEEEEE SRS EEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEES

DESI GN CONDI TI ONS

40 - PP C - - - - - - - - - - - - =17.000
41- Pl CPRME - - - --------= 3500
42 - APHA - - - - - - - - - - - - - = 300

# OF VAR ABLE YOU W SH TO CHANGE ( 0=NONE) 41

ENTER NEW VALUE CF VAR ABLE # 41 3.8

EEEEEE S E SRS EEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEES

* DATA SET 1, PACE 3 *

EEEEEEEE SRS EEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEES

DESI GN CONDI TI ONS

40 - PP C - - - - - - - - - - - - - - =17.000
41- Pl CPRME - - ---------= 3800
42 - APHA - - - - - - - - - - - - - = 300

# OF VAR ABLE YOU W SH TO CHANGE ( 0=NONE) 42

ENTER NEW VALUE CF VAR ABLE # 42 .4

EEEEEEEE SRS EEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEES

* DATA SET 1, PACE 3 *

EEEEE RS E SRS EEEEEEEESEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEES

DESI GN CONDI TI ONS

40 - PP C - - - - - - - - - - - - - - =17.000
41- Pl CPRME - - ---------= 3800
42 - ALPHA - - - - - - - - - - - - - =400

# OF VARI ABLE YOU W SH TO CHANGE ( 0=NONE) 0

EEEE SRS E SRS EEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEESEREEEEEEEEEEEES

* ON- DESI GN | NPUT DATA MENU

*

EEEEEE SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

- READ ON-DESI GN DATA FI LE FROM DI SK
- WRI TE ON-DESI GN DATA FILE TO DI SK
CHANGE/ VI EW CURRENT DATA FI LE

- PAUSE PROGRAM and USE DCs

- RETURN TO MAI N ON- DESI GN MENU

O~ WNE
'

ENTER YOUR SELECTION 2

ENTER NAME OF DATA FILE + ".DAT" (MAX OF 14 CHAR AAFAB. DAT
YOUR | NPUT | S " AAFAB. DAT ", I'S TH'S CORRECT (Y=I/N=0)7?

IS THS A NEWFILE NAME (Y=I/N=0)? 1

EEEEEE SRR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

* ON- DESI GN | NPUT DATA MENU

*

EEEEEE SRR EEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEES

- READ ON-DESI GN DATA FI LE FROM DI SK
- WRI TE ON-DESI GN DATA FILE TO DI SK
CHANGE/ VI EW CURRENT DATA FI LE

- PAUSE PROGRAM and USE DCs

- RETURN TO MAI N ON- DESI GN MENU

O~ WNE
'

ENTER YOUR SELECTION O

1
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EEEE SRS E SR SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

ON- DESI GN ENG NE ANALYSI S PROGRAM

MAIN MENU

*
*
*
*
*
*

E R

EEEEEE SRS SRS EEESEEEEEEEEEEEEEEREEEEEEEEEEEREESEEEEEEEEEEEESES

1 - ENG NE CYCLE SELECTI ON (5)
2 - CALC | TERATI ON VAR ABLE (4)
3 - | NPUT DATA

4 - OUTPUT DEVI CE (2)
5 - PERFORM CALCULATI ONS

6 - EXIT PROGRAM

ENTER YOUR SELECTION 4

EEEE SRS E SRR EEEEEEEEESEEREEEEEEEEEEEEEEEEEEEEEEESEREEEEEEEEEEEES

* ON- DESI GN ENG NE ANALYSI S PROGRAM *
* *
* DATA QUTPUT DEVI CE(S) *

EEE RS EEE SR EEEEEEEEESEEREEEEEEEEEEEEEEEEEEEEEEESEREEEEEEEEEEEES

CURRENT SELECTION IS | TEM #2

- QUTPUT TO PRI NTER ONLY

- QUTPUT TO TERM NAL SCREEN ONLY

- QUTPUT TO BOTH PRI NTER AND TERM NAL SCREEN
- RETURN TO VAI N MENU

OWN B+

ENTER YOUR SELECTION O
EEEEEE SRR EEEEEEEEEEEEREEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEES
ON- DESI GN ENG NE ANALYSI S PROGRAM

MAIN MENU

*
*
*
*
*
*

E R I

EEEEEE SRS SRS EEEEEEEEEEEEEEEEEEREEEEEEEEEEEEESEEEEEEEEEEEESES

1 - ENG NE CYCLE SELECTI ON (5)
2 - CALC | TERATI ON VAR ABLE (4)
3 - | NPUT DATA

4 - OUTPUT DEVI CE (2)
5 - PERFORM CALCULATI ONS

6 - EXIT PROGRAM

ENTER YOUR SELECTION 5

EEEEEE SRR SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

*
You can save nultiple iteration results *
as disk file(s) for later plotting in *
one of two file formats: *
*
*

E I

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEREEEEEESEEEEEEEREEESESESS

SINGLE DI SK FI LE (LOTUS or TWN)

1 -
2 - MLTIPLE D SK FI LES ( GRAPHER)

ENTER YOUR SELECTI ON (<CR>=DO NOT SAVE) <CR>
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FI LE: DEFAULT ON- DESI GN CALCULATI ONS PACE 1

TURBOFAN ENG NE WTH M XED EXHAUST

EEEREEEEEEEEEEEEEEEEEEES I’\PLJT DATA EEEEEEEREEEEEEEEEEEEEEES
MACH NO = 1.600 ALPHA = 400
ALT (FT) = 35000. Pl C = 3.800
TO (R = 394. 10 Pl D(MY) = .97
PO (PSIA) = 3.4680 Pl B = .97
DENSI TY = 00073824 Pl N = .98
(SLUG CUFT) EFFI Ol ENCY
CP C = .238 BTULBMR BURNER = .08
CP T = .295 BTULBMR MECHH PR= .98
GAMA C = 1. 400 MECH LOPR = .99
GAMA T = 1.300 LP COMPR (FAN) = .89 (EC)
TT4 MAX = 3200. (R) HP COVPR = .90 (ECH
H - FUEL (BTULBM = 18000. HP TURBI NE = .89 (ETH
CTO LOW = . 0150 LP TURBI NE = .91 (ETL)
CTO H GH = . 0000 PWR MECH EFF L = .98
COOLINGAIR#1 = 5.00 % PWR MECH EFF H = .98
COOLING AIR#2 = 5.00 % BLEED Al R = 1.00 %
PO/P9 = 1.00
** AFTERBURNER **
TT7 MAX = 3600. (R Pl AB = .96
CP A/B = .295 BTULBMR ETTAAB = .97
GAMA A/B = 1.30
#x% M XER *** Pl MXER MAX = .97
EEEEEEEEEEEEEEEEEEEEEEEEE ESLLTS EEEEEEEEEEEEEEEEEEEEEEEEES]
TAUR = 1.512 A0 = 973.1 FT/ SEC
Pl R = 4.250 VO = 1556.9 FT/ SEC
Pl D = .933 TAU L = 10.064
Pl CF/MXOT S M6 MSP TAUTL M PT9/P9 VO/VO T EFF P EFF
17.00 110.99 1.8102 .400 .498 .8580 .434 12.933 3.14 45.17 49.09
18.00 111.15 1.8080 .400 .486 .8568 .432 13.024 3.14 45.26 49.05
19.00 111.28 1.8062 .400 .476 .8557 .431 13.096 3.15 45.33 49.02
20.00 111.38 1.8050 .400 .468 .8546 .429 13.151 3.15 45.38 49.00
21.00 111.45 1.8042 .400 .463 .8535 .428 13.192 3.15 45.42 48.98
22.00 111.50 1.8037 .400 .459 .8524 .427 13.219 3.15 45.44 48.97
23.00 111.52 1.8036 .400 .457 .8513 .427 13.234 3.15 45.45 48.97
24.00 111.53 1.8037 .400 .456 .8503 .427 13.238 3.15 45.45 48.96
25.00 111.52 1.8042 .400 .457 .8493 .427 13.232 3.15 45.43 48.97
26.00 111.50 1.8048 .400 .460 .8483 .427 13.217 3.15 45.41 48.97
27.00 111.46 1.8057 .400 .463 .8473 .427 13.194 3.15 45.38 48.98
28.00 111.41 1.8068 .400 .468 .8463 .428 13.164 3.15 45.34 49.00
29.00 111.35 1.8081 .400 .474 .8453 .429 13.126 3.15 45.30 49.01
30.00 111.27 1.8096 .400 .480 .8444 .429 13.083 3.15 45.24 49.03

DATA SET 1 CALCULATED. ENTER ANY S| NGLE CHARACTER TO CONTI NUE. <CR>
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EEEEEE SRR SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEE SRS

ON- DESI GN ENG NE ANALYSI S PROGRAM

MAIN MENU

*
*
*
*
*
*

EE I

LR EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEESESESS

1 - ENG NE CYCLE SELECTI ON (5)
2 - CALC | TERATI ON VAR ABLE (4)
3 - | NPUT DATA

4 - OUTPUT DEVI CE (3)
5 - PERFORM CALCULATI ONS

6 - EXIT PROGRAM

ENTER YOUR SELECTION 2

EEEEEE SRR SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEE SRS

* | TERATI ON VALUE MENU *

EEEE SRS E R SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEES

CURRENT | TERATI ON VARI ABLE | S #4

M N MM VALUE = 17.00
MAXI MUM VALUE = 30. 00
| NCREMENT = 1.00

1 - SINGE PO NT CALCULATI ON

- FLI GHAT MACH NUMBER

- MAX TEMPERATURE LEAVI NG MAI N BURNER (TT4)
- COWPRESSCR PRESSURE RATI O

- FAN PRESSURE RATI O

- BYPASS RATI O

- RETURN TO MAI N OFF- DESI GN MENU

CouhbhwN

ENTER SELECTION 1
EEEEEE SRR SRS EEEEEEEEEEEEEEEEEEEEEEEEEREESEEEEEEEEEEEEEEEEEEES
ON- DESI GN ENG NE ANALYSI S PROGRAM

MAIN MENU

*
*
*
*
*
*

EE I

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESESESES]

1 - ENG NE CYCLE SELECTI ON (5)
2 - CALC | TERATI ON VAR ABLE (1)
3 - | NPUT DATA

4 - OUTPUT DEVI CE (3)
5 - PERFORM CALCULATI ONS

6 - EXIT PROGRAM

ENTER YOUR SELECTION 5
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FI LE: DEFAULT ON- DESI GN CALCULATI ONS PACE 1

TURBOFAN ENG NE WTH M XED EXHAUST

EEEREEEEEEEEEEEEEEEEEEES I’\PLJT DATA EEEEEEEREEEEEEEEEEEEEEES
MACH NO = 1.600 ALPHA = 400
ALT (FT) = 35000. Pl C = 3.800
TO (R = 394. 10 Pl D(MY) = .97
PO (PSIA) = 3.4680 Pl B = .97
DENSI TY = 00073824 Pl N = .98
(SLUG CUFT) EFFI Ol ENCY
CP C = .238 BTULBMR BURNER = .08
CP T = .295 BTULBMR MECHH PR= .98
GAMA C = 1. 400 MECH LOPR = .99
GAMA T = 1.300 LP COMPR (FAN) = .89 (EC)
TT4 MAX = 3200. (R) HP COVPR = .90 (ECH
H - FUEL (BTULBM = 18000. HP TURBI NE = .89 (ETH
CTO LOW = . 0150 LP TURBI NE = .91 (ETL)
CTO H GH = . 0000 PWR MECH EFF L = .98
COOLINGAIR#1 = 5.00 % PWR MECH EFF H = .98
COOLING AIR#2 = 5.00 % BLEED Al R = 1.00 %
PO/P9 = 1.00
** AFTERBURNER **
TT7 MAX = 3600. (R Pl AB = .96
CP A/B = .295 BTULBMR ETTAAB = .97
GAMA A/B = 1.30
#x% M XER *** Pl MXER MAX = .97
EEEEEEEEEEEEEEEEEEEEEEEEE ESLLTS EEEEEEEEEEEEEEEEEEEEEEEEES]
TAUR = 1.512 A0 = 973.1 FT/ SEC
Pl R = 4.250 VO = 1556.9 FT/ SEC
Pl D = .933 MASS FLOW = 200. 00 LBM SEC
TAU L = 10.064 AREA ZERO = 5.408 SQFT
PTO LO= 296.89 KW AREA ZERO' = 4.326 SQFT
PTO H = 00 KW
PT5' /PO = 15.077 TT5° /70 = 2.321
PT5 /PO = 14.100 TT5 /T0 = 5.560
Pl C =17.00 TAUM = .9676
Pl C = 3.800 TAUM = .9732
TAUC = 1.535 TAUM = .8602
ETA C = .8679 Pl M = .9749
Pl CH = 4.474 Y3 = . 4000
TAU CH = 1. 609 NG = . 4985
ETA CH = . 8773 B = . 4340
Pl TH = .4470 A5 /A5 = 1931
TAU TH = . 8476 GAMVA M= 1.3227
ETA TH = . 8989 CPM = .2790
Pl TL = .4821 ETATL = .9167
TAU TL = . 8580
W THOUT AB WTH AB
PT9/ PO = 13.2021 PT9/ PO = 12. 9327
F = .0356 F = 0356
FAB = .0334
FO = 0558
FIM = 62.741 LBF/LBM S F/M = 110.990 LBF/LBM S
s = 1.2971 1/H s = 1.8102 1/H
TO/TO = 2.5485 T9/TO = 5.0600
VO/VO = 2.26 VO/VO = 3.14
M/M = 1.46 M/M =  1.45
A9/ A0 = 1.1452 A/AD = 1.6914
AIIAS = 2.4625 AO/AS = 2.4808
THRUST = 12548. LBF THRUST = 22198. LBF
DATA SET 2 CALCULATED. ENTER ANY S| NGLE CHARACTER TO CONTI NUE. <CR>

NOTE: The total pressure loss of the dry afterburner is assumed to be one-half of the wet loss in
calculating the performance without afterburner.
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EEEEEE SRR SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEE SRS

* ON- DESI GN ENG NE ANALYSI S PROGRAM *
* *
* ENG NE SI ZE *

EEEEEE SRR SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEESEEEEEEEEEEEEEES

SPECI FI C THRUST

SPECI FI C FUEL CONSUMPTI ON
MASS FLOW RATE CF AIR
MASS FLOW RATE OF FUEL
ENG NE THRUST AT DESI GN

110. 9899 LBF/ LBM SEC
1.8102 1/ HR

200. 0000 LBM SEC

40183. 41 LBM HR

22197.97 LBF

WANT TO CHANGE ENA NE THRUST (Y=1/ N=0)? 0
WANT TO CHANGE MASS FLOW OF AIR (Y=1/ N=0)? 0
DO YOQU WANT TO SAVE THESE RESULTS AS A REFERENCE DATA FI LE

THAT BECOMES THE | NPUT TO THE OFF- DESI GN PROGRAM ( Y=1/ N=0) ? 1
ENTER NAME OF DATA FILE + ".DAT" (MAX OF 14 CHAR OFFAB. DAT

YOUR | NPUT |'S " OFFAB. DAT ", IS TH'S CORRECT (Y=1/N=0)? 1
EEEE SRS EEEEEEEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEESEREEEEEEEEEEEES
* *
* ON- DESI GN ENGI NE ANALYSI S PROGRAM *
* *
* MAI N MENU *
* *
EEEEEEEE SRS EEEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

1 - ENG NE CYCLE SELECTI ON (5)

2 - CALC | TERATI ON VAR ABLE (4)

3 - INPUT DATA

4 - OUTPUT DEVI CE (2)

5 - PERFCRM CALCULATI ONS

6 - EXIT PROGRAM

ENTER YOUR SELECTION 6

YOU ARE ABOUT TOEXIT TH S PROGRAM - ENTER A "X' TOEXI T
OR ANY OTHER CHARACTER TO GET THE MAI N MENU. X

Stop - Programterni nated.

A>

I.OPTIMUM SOLUTIONS
Optimum solution for one design variable is available for the turbofan engine with separate
exhaust and the turboprop engine. This optimum solution is obtained as follows:

Turbofan Engine with separate exhausts - the optimum bypass ratio when nozzle exit pressures
equal ambient can be obtained by substituting a minus one (-1) for the value of bypass ratio (ALPHA,
item 42 of Data Set). Since the computer will be searching for the bypass ratio giving minimum thrust
specific fuel consumption, the bypass ratio can not be the iteration variable. If the fan pressure ratio
causes choking of the fan stream exit nozzle, the optimum bypass ratio is calculated for the case of
unchoked flow and the following warning is printed on the screen and/or printer:

FAN STREAM EXIT | S CHOKED, OPTI MUM BYPASS RATI O | S NOT EXACT

Turboprop Engine - the optimum turbine pressure ratio can be obtained by substituting a minus one (-
1) for the value of turbine pressure ratio (TAUT, item 43 of Data Set). Since the computer will be
searching for the turbine pressure ratio giving minimum thrust specific fuel consumption, the turbine
pressure ratio can not be the iteration variable.



