AN AMERICAN NATIONAL STANDARD

&

ASME
PTC 12.5-2000

REAFFIRMED 2015

FOR CURRENT COMMITTEE PERSONNEL
PLEASE E-MAIL CS@asme.or

Single
Phase Heat
Exchangeys

PERFORMANCE
The American Society of

» Mechanical Engineers TEST CODES


https://www.stdhive.com/standards/asme-ptc-125-2000-r2015-pdf/

Date of issuance: December 31, 2001

This Standard will be revised when the Society approves the issuance of a new
edition. There will be no addenda issued to ASME PTC 12.5-2000.

Please note: ASME issues written replies to inquiries concerning interpretation of
technical aspects of this document.

ASME is the registered trademark of The Ame ican Society of Mechanical Engineers.

This code or standard was developed under proc. dures accredited as meeting the criteria for American
National Standards. The Standards Committee that appioved the code or standard was balanced to assure
that individuals from competent and concerned interests have had an opportunity to participate. The
proposed code or standard was made avzilab = for public review and comment that provides an opportunity
for additional public input from ind:stry. ac: demia, regulatory agencies, and the public-at-farge.

ASME does not “approve,” “ratZ,” or “=xdorse” any item, construction, proprietary device, or activity.

ASME does not take any-osit n with respect to the validity of any patent rights asserted in connection
with any items mentioned in'(his ~Zment, and does not undertake to insure anyone utilizing a standard
against liability for infringe men. of any applicable letters patent, nor assume any such liability. Users of
a code or standard are (orgssly advised that determination of the validity of any such patent rights, and
the risk of infringe ner - of such rights, is entirely their own responsibility.

Participation by -~uera agency representative(s) or person(s) affiliated with industry is not to be interpre-
ted as governi ent or industry endorsement of this code or standard.

ASME ~C=pts responsibility for only those interpretations of this document issued in accordance
with th¢ 2stab ‘shed ASME procedures and policies, which precludes the issuance of interpretations by
individuals

No part of this document may be reproduced in any form,
in an electronic retrieval system or otherwise,
without the prior written permission of the publisher.

The American Society of Mechanical Engineers
Three Park Avenue, New York, NY 10016-5990

Copyright © 2001 by
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
All Rights Reserved
Printed in U.S.A.


https://www.stdhive.com/standards/asme-ptc-125-2000-r2015-pdf/

FOREWORD

Performance tests of industrial heat exchangers are often conducted to compare test
results with manufacturer’s rating data, to evaluate the cause(s) of degradation, to verify
regulatory compliance, or to assess process improvements. All tests have associated costs.
Those costs can be great if the test results are inconclusive. Historically, testing heat
exchanger performance in operating processes was not conducted according to standard,
acceptable methods; therefore, the results were inconsistent. Many of the unacceptable
results have been attributed to small deviations in test conditions and measurement prac-
tices. In other cases, analysis of the data did not consider all factors which affect
performance.

As industry implements improvements to reduce costs and increase output, performance
margins of process streams tend to be reduced. The need for accurate performance test
methods is increasing to meet the commercial demand. A single consistent test philasoy hy
and methodology including measurement and analysis techniques for delivery of accuicte
and repeatable heat exchanger test data would provide a foundation to assess pc-fort \ance.
Such a test standard has wide applicability in the power, food-processing, cheniical and
petroleum industries, among others. It was with the intent of satisfying thesc ind istry needs
that the Board on Performance Test Codes (BPTC) authorized the farmation of the PTC
12.5 Committee to explore the development of the present Code.

The PTC 12.5 Committee began its deliberations late in 19%4. An <carly version of the
draft code was subjected to a thorough review by industry, ‘nclding members of the
BPTC. Comments were incorporated in the version which was approved by the Committee
on 11 August 1999. PTC 12.5-2000 on Single Phase Ficat k.:changers was then approved
as a Standard practice of the Society by action of the Bo: rd on Performance Test Codes
on 8 May 2000. It was approved as an American National Standard by the ANSI Board
of Standards Review on September 26, 2000.

(Revised 26 September 2000)

]


https://www.stdhive.com/standards/asme-ptc-125-2000-r2015-pdf/

NOTICE

All Performance Test Codes MUST adhere to the requirements of PTC 1, GENERAL INSTRUCTIONS. Tt -
following information is based on that document and is included here for emphasis and for the convenienc. of
the user of this Code. It is expected that the Code user is fully cognizant of Parts I and 1l of PTC 1 and has ¢ .d
them prior to applying this Code.

ASME Performance Test Codes provide test procedures which yield results of the highest lever of azcuracy
consistent with the best engineering knowledge and practice currently available. Thev were Jeveloped by
balanced committees representing all concerned interests. They specify procedures, instru, zeniction, equipment
operating requirements, calculation methods, and uncertainty analysis.

When tests are run in accordance with this Code, the test results themselves, without a.'justment for uncertainty,
yield the best available indication of the actual performance of the tested equipme:.t... SME Performance Test
Codes do not specify means to compare those results to contractual guarantees. 1>erefc e, it is recommended
that the parties to a commercial test agree before starting the test and preferav!v efore signing the contract
on the method to be used for comparing the test results to the contractua’ 3uai 'ntees. It is beyond the scope of
any Code to determine or interpret how such comparisons shall be made.

Approved by Letter Ballot #95-1 and BPTC Administrative Mecting of March 13-14, 1995.
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SINGLE PHASE HEAT EXCHANGERS

ASME PTC 12.5-2000

SECTION 0 — INTRODUCTION

Performance testing of industrial heat exchangers
is conducted to compare installed capability with
design specifications, assess degradation, and evalu-
ate the benefit of performance improvements such
as cleanings, heat transfer surface enhancements
and unit replacement. Industrial and experimental
experience indicates that results can vary signifi-
cantly with small changes in the test and analysis
methods. Application of detailed and consistent test
practices is needed for reliable and accurate results.
A commercial standard for heat exchanger testing
provides a basis for comparison of results from
different test organizations and designs.

This Test Code provides comprehensive guidance
to plan, conduct, and analyze results for accurate
performance tests of single phase heat exchangers.
The key test requirements are applicable to most
heat exchanger designs with two single phase fluid
streams in a wide variety of industrial applications.

Guidance is sufficiently detailed for a test engineer
to estimate the cost and benefit of performing an
accurate test. Step-by-step examples are provided
for shell-and-tube, plate-frame, and room air wooler
designs. Even though the guidance is comprei 2ns. e,
flexibility is provided to permit a variety o anclysis
methods. The user may perform Colie calcuiations
using the data provided, proprietary compuier soft-
ware, or other analytic tools.

During the development of this Code, data from
the open literature has been cempriic and evaluated
in order to establish a basi. for the uccuracy of test
results. The appendicis previac a description of these
evaluations for technica. tor.cs including steady state
criteria, uncertainty analysis, shell-side performance
methods, mean  i:mrerature difference, tube-side
performance methcds, fouling resistance, plate-frame
performance me hods, room cooler analysis, and
therma, ohyrical properties. These appendices pro-
vide valucble background material for the user.
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SINGLE PHASE HEAT EXCHANGERS

ASME PTC 12.5-2000

SECTION 1 — OBJECT AND SCOPE

1.1 OBJECT

This Code provides methods and procedures for
testing single phase heat exchangers. The Code
presents and describes the methods for determining
heat exchanger performance, for measuring fluid
conditions and related phenomena, and for proj-
ecting performance parameters to reference condi-
tions. Performance parameters included are overall
heat transfer coefficient, heat transfer rate, and pres-
sure drop. Guidelines are provided for recommended
instrumentation and accuracy.

1.2 SCOPE

The scope of this Code includes instruments, cal-
culation techniques, and methods to determine the
steady state performance of single phase heat ex-
changers at both test conditions and reference condi-
tions. This Code applies to, but is not limited to,
the following types of heat exchangers:

(a) Shell-and-tube;
(b) Plate-frame;

(c) Plate-fin;

(d) Tube-in-plate fin.

Single-phase fluid streams, including liquid-to-lig-
uid, gas-to-liquid, and gas-to-gas are included. Ex-
cluded from this Code are heat exchangers used in
condensation, vaporization, fired, direct contact,
non-newtonian fluid, and more than two-fluid appli-
cations.

1.3 EXPECTED UNCERTAINTY

The values of the overall uncertainty of perform-
ance parameters determined in accordance with this
Code are expected to lie within the band described
by the overall uncertainty interval stated below.

Performance Parameter Expected Uncertainty

[Note (1)] [Note (2)]
Overall Heat Transfer
Coefficient, U* +3-10%
Heat Transfer Rate, Q* +3-10%
Nozzle-to-Nozzle Pressure
Loss, 4P, ,* +3-12%
NOTES:

(1) At reference conditions.
(2) Based on 95% confidence.
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