
 

__________________________________________________________________________________________________________________________________________ 
SAE Technical Standards 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 revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and 
suggestions. 
Copyright © 2018 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) 
 Tel:        +1 724-776-4970 (outside USA) 
 Fax:       724-776-0790 
 Email:    CustomerService@sae.org 
SAE WEB ADDRESS: http://www.sae.org 

 SAE values your input. To provide feedback on this 
 Technical Report, please visit 
 http://standards.sae.org/J3023_201809 

 

SURFACE VEHICLE 

STANDARD 
 

J3023™ SEP2018 

Issued 2018-09 

R134a Refrigerant Charge Determination Test Method 

RATIONALE 

This standard was developed to ensure that off-road, self-propelled work machines will have the proper refrigerant charge 
suitable for optimum cab cooling performance.  

1. SCOPE 

The purpose of this document is to establish guidelines for determining the critical R134a refrigerant charge for off-road, 
self-propelled work machines as defined in SAE J1116 and Agricultural Tractors as defined in ANSI/ASAE S390. It will 
develop a minimum to maximum refrigerant charge range in which the HVAC system can maintain proper operation. 
Operating conditions and characteristics of the equipment will influence the optimum charge. Since these conditions and 
characteristics vary greatly from one application to another, careful consideration should be taken to determine the optimum 
R134a refrigerant charge for the HVAC system. 

2. REFERENCES 

2.1 Applicable Documents 

The following publications form a part of the specification to the extent specified herein. Unless otherwise indicated the 
latest revision of SAE publications shall apply. 

2.1.1 SAE Publications 

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA 
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.  

SAE J1503 Performance Test for Air-Conditioned, Heated, and Ventilated Off-Road, Self-Propelled Work Machines 

2.2 Related Publications 

The following publications are provided for information purposes only and are not a required part of this SAE Technical 
Report. 

2.2.1 ASHRAE Publications 

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 Temperature Measurement 

ASHRAE Handbook of Fundamentals 
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3. DEFINITIONS 

3.1 DRY BULB AIR TEMPERATURE 

Air temperature in °C (°F) as read from a standard thermometer or other appropriate temperature measuring device and is 
shielded from radiation and moisture. 

3.2 WET BULB TEMPERATURE 

Air temperature in °C (°F) essentially equal to that read from a wet bulb thermometer, or one whose sensing bulb is covered 
by a water-wetted wick located in the moving air stream. 

3.3 RELATIVE HUMIDITY 

Ratio of the amount of moisture content (in mol-fraction) in the air to the maximum amount the air can hold at the same 
temperature and pressure. 

3.4 HUMIDITY RATIO 

 Ratio of the mass of water vapor to the mass of dry air kgw/kga (lbw/lba). 

3.5 EFFECTIVE TEMPERATURE 

A human comfort index or scale takes into account the air temperature, moisture content and air movement. 

3.6 HVAC SYSTEM 

Heating, ventilation and air conditioning system which lowers, maintains, or elevates the effective temperature of the air 
within the operator enclosure. 

3.7 REFRIGERANT 

A substance used by the air conditioning system that has the needed characteristics to boil at a low temperature and is able 
to change its state readily from liquid to vapor, and vice versa. 

3.8 EVAPORATOR 

An air to refrigerant heat exchanger that removes unwanted heat from the air within the operator enclosure to the refrigerant, 
by the boiling of liquid refrigerant within the heat exchanger. 

3.9 CONDENSER 

A refrigerant to air heat exchanger that removes unwanted heat from the refrigerant to the ambient air, by the condensing 
of vapor refrigerant within the heat exchanger.  

3.10 COMPRESSOR 

A mechanical device or pump that circulates the refrigerant, increases the pressure and temperature of the refrigerant 
through a closed loop plumbing system. 

3.11 TXV OR TEV 

Thermostatic Expansion Valve is a modulating device that meters or controls the flow of the liquid refrigerant into the 
evaporator. The metering device is a modulating restriction that creates a pressure drop which allows the refrigerant to 
evaporate inside the evaporator. 
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3.12 ORIFICE TUBE 

A fixed orifice expansion device that restricts the flow of the liquid refrigerant into the evaporator. A  small hole or orifice 
allows only a certain amount of refrigerant to pass through the device. This creates a pressure drop that allows the refrigerant 
to evaporate inside the evaporator. 

3.13 ACCUMULATOR 

A container for storing liquid refrigerant from the evaporator. The device contains desiccant material which absorbs small 
amounts of moisture from the refrigerant. This device is meant to prevent liquid refrigerant from flowing into the suction line 
before it vaporizes. 

3.14 RECEIVER/DRIER 

A container for storing liquid refrigerant from the condenser. The device contains desiccant which absorbs small amounts 
of moisture from the refrigerant.  

3.15 SUB COOLED VALUE 

The liquid refrigerant temperature difference below its saturation temperature for a given pressure. Its value is calculated 
by subtracting the measured refrigerant temperature at the inlet of the metering device or condenser outlet from the 
determined saturation temperature for the refrigerant pressure at the same location (determined from refrigerant 
manufacturer’s data sheets). 

3.16 SUPERHEAT VALUE 

The vapor refrigerant temperature difference above its saturation temperature for a given pressure. Its value is calculated 
by subtracting the refrigerant saturation temperature (determined from refrigerant manufacturer’s data sheets) from the 
measured temperature at the same location.  

3.17 MINIMUM CHARGE 

The minimum refrigerant amount required to enable the A/C system to function properly under designed conditions. 

3.18 CHARGE RANGE 

A charge level between the minimum and maximum charge levels which allows the A/C system to function properly under 
designed conditions and provides a refrigerant reserve to account for a small loss of refrigerant over time. 

3.19 MAXIMUM CHARGE 

The maximum allowable refrigerant charge for proper operation before any additional refrigerant causes a rapid increase in 
discharge pressure due to liquid refrigerant flooding the condenser. 

4. TEST ANALYSIS OBJECTIVE 

4.1 The objective is to establish the recommended refrigerant charge range for the HVAC system. The exact charge 
determined will be based on equipment design, ease of manufacturing, and amount of liquid refrigerant reserve. 

4.2 The refrigerant charge for a TXV should fill the receiver dryer to the optimal charge which should produce a sub 
cooled refrigerant liquid temperature of at least 4 to 8 °C at the condenser outlet or TXV inlet. 

4.3 The refrigerant charge for an Orifice Tube should produce a flooded/saturated condition at the outlet of the evaporator. 
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