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(R) Method of Testing Pre-Conditioned Air Equipment

RATIONALE

Clarification and further explanation of the methods used. Minor editorials update.

1. SCOPE

This SAE Aerospace |Recommended Practice (ARP) applies to Point-Of-Use, Central,and Mopile Pre-Conditioned Air
Equipment. It does ndt apply to aircraft mounted equipment.

1.1  Purpose

This document provides a consistent and uniform test method for determining’the cooling and/or|heating capacity of Pre-
Conditioned Air (PCA)|equipment.

2. REFERENCES
The following publicatipns form a part of this document to the extent specified herein. The latest igsue of SAE publications
shall apply. The appligable issue of other publications shall be’the issue in effect on the date of the purchase order. In the
event of conflict betwepn the text of this document and references cited herein, the text of this docyiment takes precedence.
Nothing in this document, however, supersedes applicable laws and regulations unless a spedific exemption has been
obtained.
2.1 SAE Publications

Available from SAE Infernational, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 72#4-776-4970 (outsidé USA), www.sae.org.

AS4262 Aircraft Ground Air,Conditioning Service Connection
2.2 ANSI Publicatiofs

Copies of these docunients are available online at hitp://webstore.ansiorg, |

ANSI/ASHRAE 41.2-1987 (RA 92) Standard Methods for Laboratory Airflow Measurements

ANSI/ASHRAE 41.7-1984 (RA 91) Standard Method for Measurement of Flow of Gas

ANSI/ASHRAE 41.1-1986 (RA 91) Standard Method for Temperature Measurement

SAE Executive Standards Committee 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 revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and
suggestions.

Copyright © 2021 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER:  Tel: 877-606-7323 (inside USA and Canada) . . . pen
Tel:  +1724-776-4970 (outside USA) For more information on this standard, visit

Fax:  724-776-0790 https://www.sae.org/standards/content/ARP5374B
Email: CustomerService@sae.org
SAE WEB ADDRESS: http://www.sae.org
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ANSI/ASHRAE 41.3-19

ANSI/ASHRAE 37-1988

89 Standard Method for Pressure Measurement

2.3 ASHRAE Publications

Methods of Testing for Rating Unitary Air-Conditioning and Heat Pump Equipment

Available from ASHRAE Headquarters, 1791 Tullie Circle, NE, Atlanta GA 30329, Tel: 800-527-4723 (U.S. and Canada
only) or 404-636-8400, www.ashrae.org.

ASHRAE Handbook of Fundamentals, Section 26, Weather Data

2.4 ARI Publications

Available from Air-Conditioning & Refrigeration Institute, 4100 North Fairfax Drive, Suite 200, Arlington, VA 22203, Tel: 703-

524-8800, www.lightin

SU1es.COMm/AKI.

ARI Standard 210/240
2.5 ISO Publications

Available at http://webs

Unitary Air-Conditioning and Air-Source Heat Pump Equipment

ore.ansi.org/

ISO 1034 Aircraff]

ISO 9001 Quality

Servici

3. TEST CONDITION

where the equipnpent is to be used and operated.

-Ground Air Conditioning Connection

Systems - Model for Quality Assurance in Désign, Development, Prod
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Pressures shall be reported in absolute values to account for changes in atmospheric pressure due to differences in

altitude. If the pressures are reported in Absolute Values then the “Station Barometric Pressure” at the time of test
must also be recorded and reported using the same units as used for the absolute values. (Note: as a reference
407.179 in or 10342.3 mm H20 equals standard atmospheric pressure at sea level)
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All test observations shall be within the tolerances specified in Table 1, as appropriate to the test methods and types


http://www.ashrae.org/
http://www.lightindustries.com/ARI/
http://webstore.ansi.org/
https://saenorm.com/api/?name=742f9790e3cb5a06d8534d2a02d198c1

SAE INTERNATIONAL

ARP5374™B

Page 3 of 6

Table 1 - Test tolerances

Ambient dry-bulb temperature - °F (°C) 1.0 (0.5)
Ambient wet-bulb temperature - °F (°C) 0.5 (0.25)
Discharge air dry-bulb temperature - °F (°C) 1.0 (0.5)
Discharge air wet-bulb temperature - °F (°C) 0.5 (0.25)

Airflow rate — Ib/min (kg/s) 2% of reading

Total Pressure — inches of water (Pa) 2% of reading

Static pressure - inches of water (Pa) 2% of reading
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OOLING AND HEATING

Air-Enthalpy Method

hod, capacities are determined from measurements of entering and ex
ssociated mass air flow rate. This methad is described in ASHRAE Standg
this document.

s. In cooling mode the Air-Enthalpy method accounts for both sensible and
utilize 100% outside air, latent loads are almost always present. In heat|
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6.2

Airflow measurements shall be made in accordance with ANSI/ASHRAE 41.2-1987 (RA 92) Standard Methods for

Laboratory Airflow Measurements or ANSI.LASHRAE 41.7-1984 (RA 91) Standard Method for Measurement of Flow
of Gas. Pitot tube traverse Note: In small diameter ducts (14 inch ID and less), Accurate traverse measurements
may be difficult. Orifice plate Note: Orifice plates are typically more accurate than a pitot tube traverse, and require
precise controls to achieve their advertised accuracy. or Nozzle or Venturi Note: Nozzle or Venturi flow measuring
devices provide the most consistent and accurate measurements methods of airflow measurement are acceptable.
The combined error should not exceed 2% of reading. The method of airflow measurement used shall be specified.
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6.3

The airflow measurement shall be corrected for changes in air density due to variations in atmospheric pressure. The

atmospheric pressure shall be measured and recorded at the location where airflow measurement is made. Please
note this is Station Barometric or Atmospheric pressure and not Barometric pressure reduced to sea level as is used
in weather forecasting. The air temperature and the static pressure at the point of flow measurement plus the Station
Atmospheric pressure are used to accurately determine the density of the flowing air.

6.4

6.5

at the specified airflow rates for each.
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Standard Method of Pressure Measurement. Liquid manometer, a primary instrument, or a calibrated pressure gauge
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8.3

9. TEST PROCEDUR

9.1

ES

before capacity test data are recorded.

9.2

prescribed in Table 1 have been attained.

Static and total pressure shall be measured for each specified airflow rate from one and/or both outlet(s).

The equipment under test shall be operated until stabilized conditions are attained, but for not less than one-half hour

Data shall then be recorded at ten minute intervals until four consecutive sets of readings within the tolerances
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