
~w c The Engir~ering Society 	 AE ROS PAC E 	
REV. 

ForAdvancingMobility 	 ~~ ARP1210 	B 
~~Land Sea Airand Spaceo 	 ~ECOM M EN D E D INTERNATIONAL 

400 Commonwealth Drive, Warrendale, PA 15096-0001 pRACTICE 	 I s sued 1 971-07 

Revised 1990-11-20 

Submitted for recognition as an American National Standard 

GAS TURBINE ENGINE INTERFACE TEST DATA REDUCTION COMPUTER PROGRAMS 

TABLE OF CONTENTS 

1. SCOPE 	.................................................................. 	3 

2. GENERAL REQUIREMENTS ................................................... 	3 

2.1 Engine 	Description 	.................................................... 	3 
2.2 Instrumentation 	Description 	........................................... 	3 
2.3 Modes 	of 	Progr~m 	Operation 	............................................ 	3 
2.4 User's 	Manual 	......................................................... 	3 
2.5 Program 	Scope 	......................................................... 	4 
2.6 Error 	Analysis 	........................................................ 	5 

3. PROGRAMMING PRACTICES .................................................. 	5 

3.1 	Equipment Capabilities ................................................ 	5 
3.2 	Program Language ...................................................... 	5 
3.3 	Station Identification and Nomenclature ............................... 	5 
3.4 	Standard Atmosphere ................................................... 	5 
3.5 	Program Thermodynamics ................................................ 	5 
3.6 	Programming Standards ................................................. 	5 

4. PROGRAM CAPABILITIES ................................................... 	6 

4.1 	Installed Performance Effects ......................................... 	6 
4.2 	Program Logic 	......................................................... 	6 

5. INPUT/OUTPUT ........................................................... 	6 

5.1 	Program Interface Deflnition .......................................... 	6 
5.2 	Units 	................................................................. 	6 
5.3 	Numerical Status Indicators ........................................... 	6 

SAE Technical Board Rules provide that: "This report is published by SAE to advance the state of technical and engineering sciences. 
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement 
arising therefrom, is the sole responsibility of the user." 

SAE reviews each technical report at least every five years at which time it may be reaftirmed, revised, or cancelled. SAE invites your 
writlen comments and suggestions. 

Copyright 1990 Society of Automotive Engineers, Inc. 
Ali nghts reserved. 	 Printed in U.S..A. 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ar
p1

21
0b

https://saenorm.com/api/?name=e3f0360dc89ea595c59b0d2c0dbb2d7c


ARP1210 	Revis~on B 

TABLE OF CONTENTS 
(Continued> 

6. PROGRAM IDENTIFICATION ................................................. 	6 

7. PROGRAM CHECKOUT ....................................................... 	7 

8. PROGRAM REVISIONS .. 	.................................................. 	7 

9. REFERENCE DOCUMENTS .................................................... 	7 

APPENDIX A 	................................................................. 	9 

APPENDIX 6 	................................................................. 	10 

- 2 - 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ar
p1

21
0b

https://saenorm.com/api/?name=e3f0360dc89ea595c59b0d2c0dbb2d7c


ARP1210 	Revision B 

l. SCOPE: 

This Aerospace Recommended Practice (ARP) describes a class of digital 
computer programs for use by organizations other than the engine supplier for 
reduction of engine test data relating to the interface of the engine in the 

airframe or test facility. This ARP also is intended as a guide for the 

preparation of such computer programs. 

2. GENERAL REQUIREMENTS: 

2.1 	Engine Description: 

A description of the engine will be provided. This description will include 
the type of engine, the general arrangement of components, and such general 
characteri.stics as are necessary to understand the data reduction procedure. 

2.2 Instrumentation Description: 

A list of the instrumentation needed to obtain data for this program w111 be 
included. Calibration for engine supplied instrumentation will be provided 

or included in the computer program. 

2.3 Modes of Program Operation: 

The program will have the capability of functioning both as a subroutine and 
as an independent program. The latter may incorporate addltional procedures 

and input data supplied by the responsible organization and required for 
propulsion system performance calculation (e.g., inlet, envlronmental 
control, and exhaust system analysis), and will consist of a MAIN program 
containing a CALL statement to the subroutine. Where unprocessed data are 
to be input, correction procedures and instrument calibration will also be 

supplied by the responsible organization. 

2.4 User's Manual: 

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

The following format and content shares common sections with AS681 and is 

recommended for the User's Manual: 

l. 	Introduction. 

2. Table of Contents. 

3. Engine Description. This section will enable the user to identify the 

engine and its general characteristics. 

4. Program Description. This section will enable the user to identify the 
computer equipment and programming practices upon which the program 

relies. 

5. Nomenclature. This section will inclutle program variable names, 
stat9on identification, and other information required to understand 

the User's Manual. 
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2.4 (Continued): 

6. Program Set-Up. This section w111 include instructions and information 

to enable the program users computer staff to set up the program. 

7. Program Capabilities. This section will descrlbe the interfaces, logic 
options, limits, and other program features that enable the user to 

understand fully the capability of the program. 

8. Input/Output. This section will describe in detail the input required 
to use the features described in Item 7 of this section, the output the 

program produces, and wttl 11st the units of all input and output 

parameters. 

9. Program Messages. Th1s section will explain the messages praduced 
during program operation that identify output status, program logic 
paths, and, 1f applicable, data re~ect and substltutlon procedures that 
were used and will ldentlfy the numerical status indicator codes. 

10. Listings. This section will list the FORTRAN statements comprising the 

subroutines that are supplied in source form. 

11. Test Cases. This section will describe the test cases that the 
suppller provides for program checkout by the user. 

12. Identiflcation and Revision Procedures. 

13. Instrumentation. This section will list the lnstrumentation and 1ts 

characteristics. 

14. Error Analysis. This section w111 describe the computer program test 
data reduction error analysis procedures and the results of error 
analysis. 

15. References. 

2.5 Program Scope: 

2.5,1 Categories of Programs to be Considered: Engine test data reduction 
programs may range from programs that are limlted to calculation of 

external performance, e.g., thrust, fuel flow, and airfiow, to those that 
include an analysls of component performance for conslstency checks. 

2.5,2 Limlts: All known limits will be defined in the User's Manual, e.g., 
range of input pressure and temperature limits for which calibration 

curves are supplied, range of component performance which is supplied, or 
range of thermodynamic data for which calculations are valid. When the 
input data calls for an operating point outside limits, the program will 
proceed to complete its calculatlon, if possible, and output the 
appropriate status indicator. The status indicators will clearly def9ne 
the validity of the data. 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. 
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2.6 Error Analysis: 

An error analysis will be conducted by the participating organizations to 
determine the accuracy of sign9ficant output parameters. 

3. PROGRAMMING PRACTICES: 

3.1 	Equipment Capab111ties: 

The user's measurement system and computer capabilities may limit the 
program. Program development must be preceded by user/supplier coordination. 

3.2 Program Language: 

The program will use as a minimum language FORTRAN 66 [level: Full FORTRAN 
(Number 1)] as orlginally defined in ANSI X3.9, 1966a. This language may be 
augmented by features found 1n the commonly used FORTRAN languages of 

industry when these features are known to be acceptable to the program user. 

3.3 Station Identiflcatlon and Nomenclature: 

Station identificatlon and nomenclature will be consistent with 
SAE ARP755A. Supplements to the system of ARP755A that are necessary will 

be detailed 1n the User's Manual. 

Nomenclature symbols are not required to be used for FORTRAN names within 

the program. While the use of the same nomenclature within the program may 
have merit in certain instances, such 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. 

3.4 Standard Atmosphere: 

Ambient temperature and pressure will be consistent with the geopotential 

pressure altitude of ISO 2533. 

3.5 Program Thermodynamlcs: 

The composition of the air and/or fuel assumed in the program, together with 

the thermochemlcal data used, will be defined by the program supplier in the 

User's Manual. 

3.6 Programming Standards: 

The highest level of compiler optimization operationally available to the 
program supplier 9s preferred but requires coordination between user and 
supplier. 

The program supplier will provide automatic preventive action for the 
following illegal arithmetic operations or processes: the square root of a 

negative number, illegal arguments to exponential, logarithmic and inverse 
trigonometric subroutines. The numerical status indicator will clearly 
define the validity of the output. 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. 
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4. PROGRAM CAPABILITIES: 

4.1 Installed Performance Effects: 

The program w111 be capable of processing applicable installed performance 

and varlable geometry position data. 

4.2 Program Logic: 

Where practical, the program will supply the loglc for a course of action: 

a. When a data element 1s missing 
b. When the data element is present but is re~ected based on 

instrumentation evaluation 
c. When bad data are recognized through program consi~stency checks 

d. When bad data are recognlzed to be present on the basis of the test 
h9story 

These ltems may require special input signals to the program. The program 
w111 9ndicate whlch logic paths have been re~ected, which input data values 
have been re~ected, and what alternate assumptlons have been made to 
complete the analysis. 	 ~ 

5. INPUT/OUTPUT: 

5.1 Program Interface Definition: 

The communlcation between the calling program twritten by either the program 

suppller or user) and the remalnder of the reduction program w111 be handled 
comptetely by labeled common. 

5.2 Un1ts: 

Input and output parameter values will be based on the pound, foot system of 
measurement commonly used in the United States. However, the (SI) metric 
system is an acceptable alternate. Appendix A and B def9ne the units that 
w111 be used for either system. 

5.3 Numer9cal Status Indlcators: 

Numerical status lndicators w111 be used where applicable to notify the 
program user of any limitations or qualification of the output data. The 

numerlcal status indlcators will uniquely ldentify the actions described in 
4.2. 

6. PROGRAM IDENTIFICATION: 

Every engine program w111 have a unique identification and date. Provision 
will be made to print out this identification on each set of output. 

The program w111 be transmitted in a fashion that is mutually acceptable to 

both user and supplier (e.g., magnetic tape, diskette, electronic 
transmission). The following information must be provided for every program 
transmltted: 
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6. 	(Cont9nued): 

a. Program identification and date 

b. Origlnator 

c. Engine identificatlon 

In addition the following information must be provided for each file 

transmitted: 

a. Type of information (source or ob~ect; data in lnternal form 

(unformatted) or in external form (formatted)). 

b. Type of machine used, operating system, and compiler (including version>. 

c. Any other informatlon necessary to retrleve the program from the media. 

7. PROGRAM CHECKOUT: 

Program checkout will be accomplished wlth 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 
sufficient cases to demonstrate the englne program input options described in 

the User's Manual. 

Source code will be provided for the calling program. 

8. PROGRAM REVISIONS: 

The nature of, and reason for, changes or revisions to computer programs will 
be documented by the program supplier when the revision is submitted to the 

user. The User's Manual or program operating instructions will be kept 

current with the revlslon. 

When revisions are made they will be identified by a logical change to the 
basic program ldentification number with a corresponding revision date. 
Documentation which refers to the program will lnclude revision designations 
when practicable. Revision designations will be included on data printout. 

Programs revised by the user without the written consent of the supplier will 

be the responsibility of the user. 

9. REFERENCE DOCUMENTS: 

The following documents are referenced in th9s ARP. 

9.1 International Organlzation for Standardization: 

9.1.1 ISO 2533, Standard Atmosphere. (This is consistent with the U.S. Standard 

Atmosphere, 1962, for altitudes up to 50 000 meters.) 

~ 

-7- 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ar
p1

21
0b

https://saenorm.com/api/?name=e3f0360dc89ea595c59b0d2c0dbb2d7c


- 8 - 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 ar
p1

21
0b

https://saenorm.com/api/?name=e3f0360dc89ea595c59b0d2c0dbb2d7c

