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PRACTICE 

SAE J1597 

400 COMMONWEALTH DRIVE, WARRENDALE, PA 15096 Issued July 27, 1988 

o 

Submitted for recognition as an American National Standard 

LABORATORY TESTING OF VEHICLE AND INDUSTRIAL HEAT EXCHANGERS 
FOR PRESSURE CYCLE DURABILITY 

1. PURPOSE: 

2. 

3. 

This recoom~nded practice provides a test guideline for deternling the 
durability of a heat exchanger under specified pressure cycle conditions. 

SCOPE: 

This reco~m~nded practice is applicable to all liquid-to-gas, 
liquid-to-liquid, gas-to-gas, and gas-to-liquid heat exchangers used in . 
vehicle and industrial cooling systems. This document outlines the tests to 
determine durability characteristics of the heat exchanger under pressure 
cycling. 

OBJECTIVE: 

To verify compliance with established criteria that insures durability in a 
specific application. This document describes a system to induce stresses in 
a heat exchanger resulting from specified pressure variations. The process 
is accomplished by varying the pressure in the unit at a specified frequency 
and temperature. 

4. FACILITY REQUIREMENT: 

The facility should provide the following as required: 

4.1 Source of pressurized fluid at specified temperature and pressure range. 

4.2 Means of moving these fluids to and front the test unit in a specified manner. 

4.3 Means of checking heat exchange integrity. 

SAE Technical Board Rules provide that "This report is published by SAE to advance the state oftechnical and engineering sciences. 
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringer,lent 
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 reaffirmed, revised, or cancelled. SAE invites your 
written comments and suggestions. 

Copyright 1988 Society of Automotive Engineers, Inc. 
All rights reserved. 

Printed in U.S.A. 
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SAE J1597 Page 2 

4.4 A system adequate to control the pressure cycle as specified. It may 
include but be not limited to the following: 

Autoldatic data logging equiprllent 

Automatic emergency shutdowns 

Electrical relays, timers, switches, indicator lights, and related items 
as required 

Flow measuring devices 

Fluid filters 

Heaters and controls 

Leak detector 

Pressure cycle counters 

Pressure gauges 

Pressure regulators for each fluid 

Pressure switches 

Pumps 

Relief and back pressure regulators 

Safety features as specified by regulatory codes and common practices 

Tanks 

Temperature indicators 

See Fig. 1 for typical control system as reference. 

5. TESTING: 

5. 1 Test heat exchanger for integrity. 

5.2 Install test unit as specified (orientation as in service) in a safe manner. 

5.3 Set up control system to obtain the specified pressure cycle (see Fig. 2 for 
typical pressure cycle). 

5.3.1 High pressure and pressure range to be specified based on specific 
application. High pressure and pressure range to be at least equal to or 
greater than normal operating conditions. CAUTION: Pressures exceeding 
specified value can cause significant structural damage which will 
invalidate the test results. The system shall be capable of maintaining C.) 
this pressure within 5% absolute pressure unless otherwise specified and 
should be measured within or as near the test unit as possible. 
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FIGURE 2 - Typical Pressure Cycle 

• 
~ ~ 

! I 
• ·0 
~ 

• 

Ii 
i 0 -:: 

Page 4 

~ -... 
I-~ 

u 
~) > 

U 

() 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 j1
59

7_
19

88
07

https://saenorm.com/api/?name=4d34cdd565a91e9999697b3760807689


} 

• 

( 

Page 5 SAE J1597 

) 5.3.2 High and low pressure dwell, and rate of pressure change, are to be as 
specified. 

5.3.3 Fluid te~lperature to be as specified and controlled within 1% absolute 
temperature unless otherwise specified. The specified temperature should 
be near the maxin~m value expected in service. 

5.4 Run test to specified cycle duration or heat exchanger failure. 

5.5 Remove and test heat exchanger for leaks and structural dah~ge. 

6. TEST DOCUMENTATION: 

6.1 During and after the test. document leakage rate and location(s) at 
specified pressure (gage or absolute) and compare to acceptance criteria. 

6.2 Document the following: 

• Condition of unit prior to test (new or previous history) 
· Unit Or~ntation (Ref. 5.2) 
· Pressure Range (Ref. 5.3.1) 
• High Pressure (Ref. 5.3.1) 
· Frequency, Pressure Dwell, High & Low, Rate of Pressure Change (Ref. 5.3.2) 
· Fluid Temperature (Ref. 5.3.3) 
· Nunlber of Cycles to Completion (Ref. 5.4) 
• Location of Leaks and Structural Damage (Ref. 5.5) 
• If testing is continuous, or in block units 

7. This recommended practice is valid for durability comparison of pressure 
cycle conditions only. Correlation to field results must be developed on an 
individual basis. Other tests affecting heat exchanger durability are SAE 
J1542 (Thermal Cycle) and SAE J1598 (Vibration). These tests can be run in 
combination as well as independently. 

NOTE: Combination testing may make it difficult to determine cause of 
failure • 
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J1597 JUL88 

RATIONALE: 

Not applicable. 

RELATIONSHIP OF SAE STANDARD TO ISO STANDARD: 

Not applicable. 

REFERENCE SECTION 

SAE J1542 
SAE J1598 

APPLICATION: 

This reconm~naed practice is applicable to all liquid-to-gas, liquid-to-liquid, 
gas-to-gas, and gas-to-liquid heat exchangers used in vehicle and industrial 
cooling systerlls. This docunlent outlines the tests to determine durability 
characteristics of the heat exchanger under pressure cycling. 

COMNI TTEE C O~lPOSI TI ON: 

DEVELOPED BY THE SAE COOLING SYSTEMS SUBCOMMITTEE: 

R. L. Schreiner, Livonia, MI - Chairman 
D. C. Margalus, J. I. Case, Hinsdale, IL - Vice Chairman 
R. K. Barker, L & M Radiator Co., Hibbing, MN 
R. P. Belaam, Thermag Industries, Mississauga, Ontario, Canada 
R. P. Carr, Nalco Chemical Co., Naperville, IL 
B. E. Cheadle, Long Mfg. Ltd., Oakville, Ontario, Canada 
L. M. Christensen, Modine Mfg. Co., Racine, WI 
R. F. Crook, ·Allen Group, Inc., New Haven, CT 
W. G. Crute, Stant Mfg. Co., Connersville, IN 
H. Failmazyer, John Deere Dubuque Works, Dubuque, IA 
M. J. Ford, New Tripoli, PA 
J. M. Haase, Onan Corp., Minneapolis, MN 
H. J. Hannigan, Whiteplains, NY 
N. J. Hapka, Cunlrllins Engine Co., Inc., Columbus, IN 
K. H. Helberg, Thermag Industries, Mississauga, Ontario, Canada 
R. R. Henry, Blackstone Corp., Jamestown, NY 
W. L. Howard, Stewart-Warner Corp., Indianapolis, IN 
R. H. Jacobsen, Vancouver, WA 
B. Johansen, Young Radiator Co., Racine, WI 
G. H. Johnson, GMC, Lockport, NY 
C. J. Kniebel, Horton Mfg. Co., Inc., Minneapolis, MN 
D. L. Knurr, Oshkosh Truck Corp., Oshkosh, WI 
W. H. Lane, Caterpi llar, Inc., Peoria, IL 
J. D. Mall, Horton Ind., Ann Arbor, MI 
P. C. Manning, Dept. of the Army, Warren, MI 
M. D. Meller, General Thermodynamics, Oak Creek, WI 
J. R. Pharis, Touchstone Rlwy. Sply. & Mfg. Co., Jackson, TN 
R. F. Plantan, G & 0 Mfg. Co., New Haven, CT 
J. M. Pouder, Schwitzer, Indianapolis, IN 
S. G. Price, Hayden, Inc., Corona, CA 
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