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	 AS 681 C 

1. PURPOSE 

1.1 This Aerospace Standard (AS) provides a method for the preaentation of gas turbine engine ateady atate per- 
formance as calculated by means of digital computer programa. 

1.2 It is intended to facilitate calculationa by the program user without unduly reatricting the method of ca1- 
culation used by the program aupplier. 

Note: Applicable reference documents are liated in Paragraph 10. 

2. GENERAL REQUIItEMENTS 

2.1 General Engine Deecription: A general description of the engine will be provided. This description will 
include the type of engine, engine configuration and all general characteristica that are necessary to under- 
ata.nd the performance and operarion of the engine represented by the computer program. Examples are: 
thrust or power clase, sirflow, presaure ratios, sirbleed statione, nozzle type, bypasa ratio, method of 
thruat augmentation and engine control characteristics. 

2. 2 Program Operation• 

2. 2.1 The program will be supplied in a form readily adaptable to the user' a computer. Provision for operating 
the program on more than one computer type or operating eystem should be individually coordinated be- 
tween user and aupplier. 

2. 2.2 The program will have the capability of functioning both as a subroutine (herein called the engine aub- 
routine) and as an independent program (consisting of a MAIN program containing a CALL atatement to the 
engine aubroutine). 

2.3 User's Manual• 

2.3.1 The program supplier will deliver the User's Manual with the program. 

2.3.2 The following information will be contained in the User's Manual. 

1. Iatroduction: 

2. Table of Contents: 

3. Enqine Deacription: This aection will enable the user to identify the engine and ita general character- 
iatica including operating and control limita which are functionally depandent on variable engine para- 
metera. 

4. Program Description: This section will enable the user to identify the computer equipment and pro- 
gramming practicea upon which the program reliea. 

5. Nomenclature: This aection will include program variabie names, station identification and other in- 
formation required to underataad the Uaer's Manual. 

6. Program 3et-Up: Thia section will include inatructions and information to enable the program ueer's 
computer ataff to aet-up the program. It will include an overall program atructure flowchart and suf- 
ficient information to understand the program overlay atructure, if applicable. An example of a flow- 
chart for a user calling program is inciuded ae Appendix A. 

7. Engine Program Performance Optiona: This section will descrlbe the interfaces, options, limitariona 
and other featuree contained in the program, ao as to enable the user to understand fully the capa- 
bility of the program. 

8. Input/Output: Thia aection will describe all program inputs and outputs in sufficient detail to avoid 	~ 
ambiguity and will liat the unite of all input and output parameters. 

9. Program Mesea~ea: This section will explain the meseagea produced during program operation and 
identify the numerical atatue indicator codes. 
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10. Listin s: This section will contain FORTRAN listings of the Calling program and of the input and 
output FORTRAN statements utilized directly by the calling program. 

11. Test Cases: This section will describe the test cases that the supplier provides for program 
checkout by the user. All test case inputs and printouts wiil be supplied with the computer program 
or in the User's Manual. 

12. Identification and Revision Procedure: 

13. References: 

2.4 Program Scope: 

2.4.1 Categories oi Data: Steady state engine performance programs discussed in this Standard will be con- 
fined to two basic performance categories: preliminary desi~ or specification. Preliminary design 
programs may vary in scope, but will be repreaentative of the defined engine performance until the en- 
gine is defined by a specification. A specification program will accurately represent the engine described 
by the specification and will identify the appropriate model specification. Normaliy, the computer pro- 
gram will be the primary source of performance data. 

Two additional categories of program are status and data reduction interface programa, which are 
covered by AAP 1211 and 1210 respectively. 

2.4.2 Limits: Limits observed by the computer program will be defined in the User's Manual. When limits are 
functionally dependent on other parametera, it will be so atated in the User's Manual. 

When the input calls for an operating point outside limits, the program will proceed to complete its cal- 

~ 
	culation, if possible, and output the appropriate numerical status indicator. 

The numerical status indicator will clearly define output validity, limiting parameters and the applicable 
limiting engine controlling variable. 

The program will always be capable of continuing with the next case provided the user's subroutines 
and/or computer operating system do not override this capability. 

2.4. 2. 1 Limits are divided into three categories as follows: 

1. Engine limits as used herein are those limits that are neither automatically applied by the 
engine control nor precluded by the engine design, e. g. maximum temperature limit if 
automatic over-temperature control is nvt provided and pilot action is necessary. 

2. Environmental operating limits are defined by the operating envelope of inlet temperature 
and pressure; or equivatent altitude, free stream Mach number, ram recovery and atmo- 
apheric conditiona. 

3. Program limits are those which define the bounds within which the program will function 
and will adequately simulate the engine. Program limits will exceed corresponding en- 
gine limits, but preliminary deaign programa may be incomplete because component de- 
finition is inadequate. 

3. PROGRAMMING PRACTICES 

3.1 Computer Capabilities: Computer size requirement and program execution time depend on the complexity 
of the engine simulation and the type of computer. The standard steady state engine performance program 
normally requires at least 32000 32 bit worda of core storage for a aimple engine configuration. 3uch a 
program will normally execute in 5 seconds CPU time or lesa per case on a com~ter with a one micro- 
second memory. Requests for programs on computers with less capabilities must be individually coor- 
dinated. ~~ 
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- 3 - 	 I AS 681C 
3. 2 Program Language: Engine computer programs wili use as a minimum language the International Organi- 

zation for Standardization R1539 FORTRAN (level: full FORTRAN (Number 1)). This language may be aug- 
mented by featurea found in the commonly used FORTRAN languages of industry when these features are 
lrnown to be acceptable to the program users. 

3. 3 Precision: Hardware and software differences (e. g. word length, compiler and operating system) among 
computers can cause differences in performance output from otherwise identical programs. Differences 
from the supplied test cases greater than + 0. 25% should be coordinated between user and supplier. 

3. 4 Station Identification: The numbering system described in SAE Aerospace Recommended Practice 
ARP 755A will be used in program in~t and output to identify the points in the gas flow path that are aig- 
nificant to engine performance definition. S~pplements to the system of ARP 755A that axe necessary 
will be detailed in the Uaer's Manual. 

3.5 Nomenclature: 

3. 5.1 The list of symbols contained in ARP 755Awii1 be used for identification of input and output parameters. 
These symbols are not required to be used for FORTRAN names within the engine subroutine. 

While the use of the same nomenclature within the engine subroutine may have merit in certain inatances, 
auch use will unduly restrict the program supplier and thus will be left to the discretion of the program 
supplier or to coordination between program user and supplier. 

3. 5. 2 The following symbols, which refer specifically to computer programs, are added to those of AR P?55A: 

CASE Numerical case identification 
CLASS Engine program aecurity classification 
IDENT Engine program titles - for printout 
TTIN Input file number 
N~1UT Output file number 
N3I Numerical status indicator 
PC Power Code 
RG Rating Code 
3DIST Inlet pressure and temperature distortion selection 
S~RAM Ram pressure recovery selection 
SIM Inlet mode selection 
'~WIND Windmilling performance selection 
TIT'I,~ Title supplied by program user 
Z(Leading) Prefix for a variable name used in input that may 

also be used in output. All physical parameters 
in the labeled common FIXIN will have the leading Z. 

3. 5. 3 Compilers limit the number of characters per parameter name. When this limitation is not compatible 
with 3. 5.1 and 3. 5. 2, the para.meter name abbreviations will be determined by the program supplier and 
defined in the appr+opriate section of the User's Manual. 

3. 6 Power Definition: Power level and other performance parameters for the significant engine ratings (e. g. 
tntermediate, Take~ffl will be available from the program by simple input. 

The power level selection will be implemented using the following input items: Rating Code (ftC), Power 
Code (PC), Power Lever Angle (PLA) and additional performance selection. 
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AS 681C ~ 	 -4- 

3. 6.1 Rating Code: The Rating Code permits selection of specified ratings that may require different power 
~~ 	lever angles as flight or atmoapheric conditiona vary. Rating Code will aiways be input. 

Rating Codes are defined as followa. Unasaigned Rating Codes may be used for additional ratings in 
which case they muet be coordinated between program uaer and aupplier and defined in the User's Manual. 

Rating Defiaition 
Codea Milita Commercial 
100.0 Maximum Emergency 

Augmented 90.0 Maximum Continuous Maximum 
60. 0 Minimum Augmented Minimum 

55.0 Maximum Wet Take-off 
50. 0 [ntermediate Dry Take-off 

Non 45.0 Maximum Continuous Maximum Continuous 
Augmented 40.0 - Maximum Climb 

35.0 - Maximum Cruise 
21. 0 Idle (Flight) Flight Idle 
20. 0 [dle (Ground) Ground Idle 

Reverse 15.0 Idle Idle 
5. 0 Maximum Reverse Maximum 

- 0.0 Use PC (or PLA) only Use PC (or PLA) anly 

3. 6.2 Power Code or Power Lever Angle: The Power Code has three uses: 

3. 6.2.1 When positive, it is intended to represent, and, when lrnown, should be replaced by power lever angle. 
Positive Power Code values are assigned as foliows: 

Power 
Code Definition 
100.0 Maximum 

Augmented to ~ 
60.0 Minimum 

Non 50.0 Maximum 
Augmented to to 

20. 0 Idle 

15. 0 Idle 
Reverse to ~ 

5.0 Maximum 

3. 6.2. 2 When zero, performance consistent with the input value of Rating Code will be calculated. 

3. 6. 2. 3 When negative, power code may be used to select alternative methods of power level apecification, e. g. 
iteration to a specified net thrust or selection of an incremental power series. The values and uses of 
these negative values of PC will be defined in the User's Manual. 

3. 6. 3 Additional Performance Selection: Additional performance selection may be required e. g. windmilling 
performance by use of windmilling selection, SWIND, 

3. 7 Standard Thermodvnamics: The standards described in this section will be used for engine performance 
determination. 
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-5- 	 AS 681C 
3. 7. 1 Standard Atmosphere: Ambient temperature and pressure will be consistent with the geopotential 

pressure altitude of ISO 2533. 

3. 7. 2 3tandard Dry Air: The composition of standard dry air is to be based on that used for ISO 2533, but with 
the number of molecular species reduced by the re-allocation of trace elements. The composition will be 
defined in the User's Manual. 

3. 7. 3 Fuel: ~iel characteristics assumed by the computer program will be defined in the User's Manual. 

3. 7. 4 Thermochemical Data: Thermochemical data used by the computer program will be defined in the User's 
Manual. 

3. 8 Programming Sta,ndards: 

3. 8.1 The lughest level of compiler optimization operationally available to the program supplier is preferred 
but requires coordination between user and supplier. 

3.8. 2 The program supplier will provide automatic preventive action for the following illegal arithmetic opera- 
tions or processea: the aquare root of a negative number, illegal arguments to exponential, logarithmic 
and inverae trigonometric subroutines. This preventive action will preclude these illegal arguments from 
being transferred to the user's system supplied subroutines. The numerical status indicator will clearly 
define the validity of the output. The program wili always be capable of continuing with the next case pro- 
vided the user's subroutines and/or computer operating system do not override this capability. 

3. 8. 3 The program supplier will assume that the computer memory is not cleared when the program is loaded. 

3. 8. 4 The engine program, while operating in the subroutine mode (see 2. 2), will be available as one subroutine 
call rather than separate calls to a collection of submutinea which, when taken in combination, represent 
the engine. 

4. PROGRAM CAPABILTTIE3 

Program pmvisions for the effects described in this section will be included when they are appiicable. How- 
ever, it ahould be recognized that, generatly, each addition to the program increases core requirements and 
running time and delays delivery. Coordination of program requirements between user and aupplier is 
recommended. 

4.1 Inlet Aepresentation: 

4.1, i ii.let Mode: The engine program will calculate performance when provided with either of the following 
combinations (aelected by inlet mode selection, 3IM): 

1. Aititude, free stream Mach number, deviation of ambient temperature from standard 
and one of the optione of 4.1. 2. 

2. Ambient pressure and temperature, inlet/engine interface total pressure and total 
temperature, and a temperature increment for inlet heat tranafer to be added to the 
inlet total temperature (Tl). 

4.1. 2 Ram Preaeure Reoovery: The following ram pressure recovery options will be provided (selected by 
ram preasure recovery aelectfon, SERAM): 

1. A apecified ram pressure recovery standard. 

2. The ratio of engine inlet total presaure to free atream total pressure. 

3. The ratio of engine inlet total preasure to free stream total pressure (ERAM) as a function of referred 
engine airflow (W1R) and/or free stream Mach number (XM). This option will be provided by includ- 	_. } 
ing the following CALL statement in the engine subroutine: 
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CALL ERAMX (XM, W1R, ERAM). 

The user must provide the ram pressure recovery subroutine if this option is to be used. 

4.1, 3 Diatortion: The effects of inlet pressure and temperature distortion (radial, circumferential, and 
temporal) on the engine will be included in the program when data or estimates are available (selected by 
distortion selection, SDIST). 

4. 2 Customer Services: 

4.2.1 Air Bleed: The engine program will calculate performance when air bleed is extracted for customer ser- 
vices. The user wiil be able to input the amount of air extracted from each bleed staiion as a raiio to ihe 
component inlet gas flow from which it is being extracted and as a rate. The ratio and rate of bleed are 
added in the caiculation of bleed flow. The corresponding output temperatures and pressures will include 
all engine induced heat transfer and pressure losses up to the bleed port interface, except in preliminary 
design programs prior to bleed system definition. 

4.2.2 Power Extraction: The engine program will calculate engine performance when power is extracted for 
customer services. 

4. 3 Engine Supplied Nozzle Effects: 

4.3.1 Nozzle parameters used in the calculation of engine performance will be provided as output. These noz- 
zle parametera will include: 

~ 	nozzle area(s), all gas flows, all engine discharge gas temperatures and pressures, ideal 
gross thrust, and required user supplied nozzle cooling airflow. 

4.3.2 When a separate subroutine or supplementary data is needed to define external geometry of an engine 
supplied nozzle for user performance calculations, the appropriate data will be provided in the pro- 
gram output. 

4. 4 Parasitic Flows: Parasitic flowa include those planned tlows other than the cuatomer bleed flow which are 
discharged from the engine at points other than the exhaust nozzle. The engine program will calculate the 
effect on engine performance of such planned flows, and pressure, temperature and flow rate will be in- 
eluded in the program output. 

4. 5 En~ine Anti-Icin~: The engine program will have capability of calculating engine performance when opera- 
tion involves uae of engine anti-icing. 

4: 6 Liquid Injectioa: When operatton involves the use of liquid injection for augmentation, e. g. water/alcohol~ 
the engine program will have the capability of calculating engine performance for auch operation. The flow 
rate used in the performance ealculation will be included in the program output. 

4, 7 Windmillint~: The engfne program will provide performance under windmilling conditions. The Uaer's 
ManuaI will include the Mach number vereus altitude region ia which program output ia valid. 

4. ?.1 preliminary deaign programs need only output net thrust (i. e. drag) aad engine inIet sirIIow witb~t bleed 
or power extractian. ~ 

4. ?. 2 Specification programa will have additional capability, ss applicable. 

4. 8 Reverse TBrus~: If the program supplier providea or has primary responsibility foF the performaace of sa 
eagine fhrttst reveraer or apoiler then f.he englne pmgram will calcul$te this gerformanee over the power 
range mutually agreed between the program aupplier and user. The flight envelope, engine limits, or any 
other specific limitations on the use of this capability will be defined in the User's Manual. 
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4. 9 Variable Geometry: If the engine represented by the program incorporates variable geometry features that • 

can be rescheduled at the user's option to optimize total system performance, then a physical and functional 
description of this variable geometry will be included in the User's Manual. Also, the engine program out- 
put will include definition of the position of the variable geometry for which the performance is calculated. 
If the user has the option to reschedule the variable geometry without consulting the program supplier, then 
a description of the method of input and the permissible variation will be included in the User's Manual. 
Tlus would not normally include variable geometry trim procedures used on produc~ion engines. 

4.10 Engine Stability: The engine program will provide indication of the appropriate component stability, (e. g. 
compressor surge, burner blow-out) by use of an appropriate Numerical Status Indicator. 

4.11 Uaer Supplied Programs: The engine program, when used as a subroutine, may be required to interface 
with uaer supplied programs which represent such features as engine inlet, ejector inle~ for an engine sup- 
plied nozzle, exhausY ~ozzle, ports for cuatomer services or secondary nozzlea for boundary layer control. 
The methods of operation of the user supplied program and the engine subroutine muat be closely coordina- 
ted to allow for interaction between them, and to ensure any necessary input and output is provide~. The 
program uaer will therefore provide to the program supplier documentation describing his intended usage 
of the i~erface items. 

5. INPUT/OUTPUT 

5.1 Program Interface Definition: 

5.1.1 The communication between the calling program (written by either the program supplier or user) and the 
engine subroutine will be handled completely by six labeled commons. The CALL statement to the engine 
subroutine wiil contain no arguments. The six labeled commons will be FIXIN (Fixed Input), VARIN 
(Variable Input), EXPIN (Expanded Input), FIX~JUT (Fixed Output), VAR.~UT (Variable Output) and 
EXF{bUT (Expanded Output). The engine subroutine will never store computed values in FIXIN, VARIN or 
EXPIN. 

5.1.2 The fixed iaput parameters placed in labeled common F1XIN will be limited to the order and quantity de- 
fined in 5.2. The fixed ou~ut (FIXf~UT) will be limited to the order and quantity of parameters defined in 
5. 3. The remaining required input and output will be dependent on engine configuration and contained in 
labeled commons VARIN and VARQ~UT, respectively. Labeled commons EXPIN and EXP~UT will be re- 
served for additionat parameters available through coordination between the program aupplier and user. 

5. 1. 3 The nomenclatare utilized in the fixed input and ou~ut common blocks (FIXIN and FIX~U~ of 5.2 and 5. 3 
ia for clarificstion only. Logically equivalent nomenclature consistent with ARP ?55A is permitted, e. g. 
Wl may lie substituted for W1A in FIX~UT when multiple streams have not been diatinguished. 

5.2 Input: 

~ 5.2. 2 FI~IIN: The fixed sequence~list of tIie paramete~s that will be included in the fixed input labeled common 
. 	(FIXIN), and the identfty o~ these parameters (with typical nomenclaiure consistent with AAP 755A) are as 
, 	followa: All parametera are REAL floating point numbers, except as indicated. 

1. NIIQ `In~t file riumber (INTEGER) 
. 	2. N(6UT Output file number (INTEGER) 

3. IND ~ 	Engine program indicator (INTEGER) 
4. TITLE (18) User title — dimension 18 (HOLLERITH) 
5. CASE Numerieal case identification 
6. ZALT Geopotential pres'sure altitude 	 ~ 
7. ZDTAMB Ambient temperature minus standard atmospheric temperature 
S. ZDTl"A Temperature to be added tb T1A 	 " 
9. ZERMIA Ram pressure recovery at station lA 

~ 

10. ZPWXH Customer high pressure rotor power extraction 
11. ZPAMB Ambient pressure 
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~. Z~ 
13. ZPLA 
14: ZPIA 
15. ZRC 
16. ~A~ 

17. ~IM 

zTa~s 
Z'I'I..4 
2WB'd 

7.~ Q 
Z1~ISTI~ 
~'1`~t 
ZtR~3) 
Z~'Al~~4) 
~i?~'1`5) 
~~T6) 
,~,}I3~ 

_ 	~ 

_ 	y 
ZP'~V ~ 

_ 	~ 

_ 	~ 

_ 	~ 

_ 	y 

_ 	y 

Z'T~QBI) 

3V~1ND 

Power coae 
Pbwer lever angle 
Engine inlet totat preeaure at eta.tion lA 
Rating code 
Raas presa~~e aecovery s~lacticm 

3ER4.M = 1~ 8elects l~ilitary ~pec}~catias RAm Presaure Reoovery 
9ERAIWS = 2~ 8elecEs Inpat Value of Ram preasure Recovery 
S~ERAM = 3, Seleets Ram Preaeure Recove~r gm~ Us~r 9ap~li~d 

Subrontine EERAMX) 
Ialet biode 3~Lection 

3IM = 1, 3electa Altitude and Mach Number 
3IM = 2, gelecta Preseure and Ternperalure 

A~fent temperaL~are 
Engine inlet total temperature at etation ].A 
High pressure compreeaor diealtarge bleed Sow rete 
High presaure compreseor bleed itow ratio (diacbarge over component ialet) 
Free stream Mach number 

InTet press~re or temperature diatortion p~rametere (to be defiaed in Ueer~e 
btat~t~) 	 . 

In1et pressure aad temperatur~ dis~6o~ation adection 

Retained for conaistency with AR p  126? 
Delivered ehaft pawer 

Reta~ed fa~ !  c~afatency ~ri#h ARP ~26? 

Deliverec~ s~a.tt rotationnt ap~ed 
D~liver~d rl~a~tt torc~e 
R~indmil~i~cg eelect~c~n 

18. 

18. 
20. 
21, 
ZZ. 
23. 
24. 
2Fr, 

~~. 
27, 
~8. 
29. 

3U. 

31. 
32.  

33. 
34.  

35.  

36. 
37.  

38. 
38. 

40. 
41.  

5. 2. 2 VARIN; The variable input labeled commos~ VA~FN will ooataln #ap~tt d~pendent on engine oonflguration. 

5. 2. 3 EXpIN: The expauEied i~p~xt Iabeled eommo~ EXPfN will eoatain actditio~aal input av~.ilal~3e thrc~tgh cc~or- 
dias~t3on between pro~raaf eupg~lier ~ad ~ee*. 

5.3 Out~ut: 
, 

5. 3. 1 FDC{bUT; .  The f}xed se~tertc;e liat of tlie p~rameters tt~eet :wil~ be ~e}~detd fn the fixeti arl~xtt lsl~uled com- 
mon (Fl7L~UT), and the identity of theee pea~et~re : (wfth ty~lr~.s~ eom~cls ►ture coneistrl~~;wlth~A~RP755A) 
are as €otlows: All paruneters are REAL $oating pofnt numbe~s, exc~¢t ae indicited. 

1. CLA9S (6) 	,, 
.,. 

Faglne ~grAan.se~;urity claosificati~ ~ Di~ion 6(HOLLERl'~'H) 	.: 
2. IDENT (36) .Engine prc~ratn. titi~e - Dimansio~ 36 (Ht~,~~tISTFn 	•,.; 
3. NSI (lOJ Namertcsrl e~talaas indicator -•:Dfinena~s .10 (~AJTEGER). 	9ee Fara. 5. 5. 
4. AE8 Pri~mary exhxust mzzle. throat elfaetive area 	 . 
5. AE18 Bypaes exhauet nozzle throat effective area 
6. ANGBT Boat-tail angle 
7. FRAM Ram drag 
8. FG Gross thrust 
9. FGI Ideal gross thruat 
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10. FG19 
11. FGI19 
12. FHV 
13. FN 
14. PB3 
15. P7 

16. P17 
17. SFC 
18. - 
19. TB3 
20. TC 
21. T7 
22. T17 
23. WFE 
24. WFT 
25. W1A 
26. VV'7 

27. W17 
28. W2 
29. XNH 
30. XNI 
31. RNL 
32. XNSD 
33. ALT 
34. ERAMIA 
35. PAMB 
36. PLA 
37. P1A 
38. TAMB 
39. T1A 
40. XM 
41. 
42. 
43. 
44. 
45. 
46. PWSD 
47. 
48. TRQ3D 
49. DI3T 1 ) 
50. DI3T 2 ) 
51. DIST3 ) 
52. DffiT4) 
59. DI3T 5 ) 
b4. D73T 6 ~. 
55. DTAMB 
56. D'FlA 
57. P~ 
58. R~ 
59. WB9 
60. WB3@ 

61. 

Bypass atream grosa thrust 
Bypass stream ideal gross thrust 
Fuel lower heating value 
Net thrust 
High pressure compressor discharge bleed flow total pressure 
Primary exhaust flow total pressure 
Bypass exhaust flow totai pressure 
Specific fuel consumption 
Retained for historica.l consistency with ARP 681B 
High pressure compressor discharge bleed flow total temperature 
Control temperature (cockpit display) 
Primary exhaust IIow total temperature 
Bypass exhauat flow total temperature 
Engine fuel IIow rate 
Tota1 fuel flow rate 
Engine inlet flow rate at station lA 
Pr. imary exhaust flow rate 
Bypass exhaust flow rate 
High pressure compressor inlet flow rate (specify Station) 
High pressure rotor rotational speed 
Intermediate presaure rotor rotational speed 
Low pressure rotor mtational speed 
Delivered ahaft rotational speed 
Geopotentiat pressure altitude (*) 
Ram pressure recovery at station lA (*) 
Ambient presaure (*) 
Power lever angle (*) 
Engine inlet total presaure at station lA (*) 
Ambient temperature ('~ 
Engine inlet tota.l temperature at station lA (*) 
Free strea.m Mach number (*) 

Retained for conaistency with ARP 1257 

Delivered shaft power (*) 
Retained for oonsietency with ARP 1257 
Delivered ehaft torque ('~ 

Inlet preasure or temperature diatortion parametere ('~ 

nmbient temperature mimie scandard a~mosphere cemperature (*~ 
Temperahtre to be added to T1A ('h 
Pbwer code (#) 
~~~ ~ r> 
Fiigh preesure compreeeor diecharge b~eeEi flaw rate f~ 
Bigh preeenre compreesor bleed ~tow ratio (diacbarge over- 

componeat intetj t~ 	 _ . 
Cuetomer high preeaure rotor pawer e~raction (' ►) 

* These locations will contain the valuea of each parameter used in the computation. The input valuea of 
these parameters are contained in labeled common F1XIN where they are prefi~ced by the letter Z. 
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• 	5. 3.~2 VARfbUT: The variable out~t labeled common VAR~l1UT will contain output dependent on engine config- 
uration but not included in FIXOUT. 

5.3. 3 EXP(~UT: The expanded output labeled common EXPQIUT will contain additional output available through 
coordination between program supplier and user. 

5.3.4 Printout: In addition to the output parameters in labeled commons FIX{bUT, VARQfUT and F"`~fbUT, the 
output printout wili include all input parameters (FIXIN, VARIN and EXPIN). All printout wul be under 
the control of the calling program. 

5.4 Units: Input and output parameter values will be based on the pound, foot system of ineasurement com- 
monly used in the United States. The metric International S~stem of Units (SI) is an acceptable alternate. 
Appendix B defines the units that will be used for either system. 

5.5 Numerical Status Indicators: 

5. 5.1 Numerical Status Indicators (NSI) will be used, where appiicable, to notify Lhe program user of any lim- 
itation or qualification of the autput data. The Numerical Status Indicator codes defined in 5. 5. 2 will be 
used. The program supplier also may elect to print the actual words of the message in the output. 

5. 5. 2 A four digit number will be used as the message indicator. The first digit will indicate the quality of the 
output, as defined in Table 1. The second digit will indicate the nature of the problem affecting the out- 
put, as defined in Table 2. The third and fourth digits will indicate specific messages that will be de- 
fined in the User's Manual. Ten Numerical Status Indicators (first nine and last one encountered) will be 
available for output. 

TABLE 1 ~ 

NSI First Digit, Quality Indicators 

0000 All output valid, no errors, no limits exceeded 

OI{~Q~ Input reaet to limit, output valid as specified 

1X}IX Limit exceeded, output provided for interpolation only 
2XXX 

to Open for suppiiers use with definitions supplied in the 
83QIX User's Manual 

9XXX Output not valid 

TABLE 2 

NSI Second Digit, Category Indicators 

X1XX Computing problems (e. g. fails to converge, job in loop, failure unl~own) 

X2XX Input problema (e. g. missing input, wrong order) 

X3XX Rating or power measages (e. g. thruat requested above or below engine 
capability, control limits) 

X4XX Installation problems (e. g. bieed flow pressure or percentage exceeded, 
power extraction exceeded, secondary flow limit ~xceeded, distortion 
limit exceeded) 

XSXX Envelope problems (e. g. engine structural limit exceeded, Mach limit 
exceeded, tempera~re limit exceeded) 

X6XX Stability problems (e. g. surge, burner blow-out) 
r 

X7XX 
` to See User's Manual 

X9XX 
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PROGRAM IDENTIFICATION 

6.1 Every engine program will ha.ve  a unique identification and date. Proviaion will be made to print out this 
identification on each set of output. 

6.2 Every tape transmitted will be externally marked to ahow: 

1. Identification of tape; originator; engine; program 

2. Number of Channels (e. g. 7 or 9) 

3. Density (e. g. 556, 800, 1600 bita per inch) 

4. Whether labeled or unlabeled 

5. Number of files on the tape 

In addition the following information -muat be provided for each file oontained on the tape: 

1. T~pe of infonnation (source or object; data in internal form (unformatted) or in external form 
(formatted)) 	 . 

2. If object code, type of machine used and operating system 

3. Punch (character) code if card images axe supplied (e. g. BCD, EBCDIC) 

4. Any other information necessary for retrieval from the tape, e. g. file name; inter-record gap 
length; record length; block length; odd or even parity. 

6. 3 Every card deck transmitted will be uniquely labeled with program supplier name, engine name and/or 
program identification and numerically sequenced where possibie. Any special operating system control 
cards will be included. 

7. PROGRAM CHECKOUT 
; 

Program checkout will be accomplished with the independent program as supplied. Input for test cases will 
accompany the engine program or be included with the User's Manual along with the resultant output for suf- 
ficient casea to demonstrate all engine program input optiona described in the User's Manual. 

Source cards or card images will be provided for the calling program. 

8. PROGRAM REVLSIONS 

8. _ The nature of, and reason for, changea or revisions to computer programs will be documented by the pro- 
gram supplier when the revision is submitted to the uaer. The User's Manual or program operating in- 
structions will be kept current with the revision. 

8. 2 When reviaions are made they will be identified by a logical change to the basic program identificatioff 
number with a corresponding revision date. Documentation which refera to the program will include re- 
vision designations when practicable. Revision designations will be included on the printout. 

8. 3 Programs reviaed by the user without written consent of the supplier will be the reaponsibility of the user. 

9. OPTIONAL FEATURES 

Engine steady atate performance programa will contain optional features and capabilities to the extent 
agreed upon between the program aupplier and user. The intent of such optional features will be to facili- 
tita.te the calculation of total propulsion syatem performance. E2camples of these features are: iterationto a 
requeated net thrust, a bleed interface procedure, iteration to a requeated ahaft power output, a ram re- 
covery interface procedure, iteration to an externally monitored parameter, humidity effects, inlet water 
ingeation effects. 
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