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SPECIAL NOTE 
This National Voluntary Consensus Standard was developed under the auspices of the American Society of 
Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE). Consensus is defined as “substantial 
agreement reached by concerned interests according to the judgment of a duly appointed authority, after a 
concerted attempt at resolving objections. Consensus implies much more than the concept of a single majority 
but not necessarily unanimity” This definition is according to the American National Standards Institute (ANSI) 
of which ASHRAE is a member. If an ASHRAE Standard has also been approved by ANSI as an American 
National Standard, it is marked on the cover with the “ANSI” designation and ANSI approval date. 

ASHRAE obtains consensus through participation of its national and international members, associated 
societies, and public review. 

ASHRAE Standards are prepared by a Project Committee appointed specifically for the purpose of writing 
the Standard. The Project Committee Chairman and Vice-Chairman must be members of ASHRAE; while 
other committee members may or may not be ASHRAE members, all must be technically qualified in the 
subject area of the Standard. Every effort is made to balance the concerned interests on all Project 
Committees. 

The Manager of Standards of ASHRAE should be contacted for: 
a. interpretation of the contents of this Standard, 
b. participation in the next review of the Standard, 
c. offering constructive criticism for improving the Standard, 
d. permission to reprint portions of the Standard. 

ASHRAE INDUSTRIAL ADVERTISING POLICY ON STANDARDS 

ASHRAE Standards and Guidelines are established to assist industry and the public by offering a 
uniform method of testing for rating purposes, by suggesting safe practices in designing and installing 
equipment, by providing proper definitions of this equipment, and by providing other information that 
may serve to guide the industry. The creation of ASHRAE Standards and Guidelines is determined by 
the need for them, and conformance to them is completely voluntary. 

In referring to this Standard or Guideline and in marking of equipment and in advertising, no claim 
shall be made, either stated or implied, that the product has been approved by ASHRAE. 

DISCLAIMER 

ASHRAE uses its best efforts to promulgate Standards and Guidelines for the benefit of the public in 
light of available information and accepted industry practices. However, ASHRAE does not guarantee, 
certify, or assure the safety or performance of any products, components, or systems tested, installed, 
or operated in accordance with ASHRAE’s Standards or Guidelines or that any tests conducted under 
its Standards or Guidelines will be nonhazardous or free from risk. 
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1. PURPOSE 

The purpose of this standard is to prescribe methods of 
testing for the thermal performance of refrigerant-cooled 
liquid-chilling packages, using the vapor compression cycle. 

2. SCOPE 

2.1 This standard covers the types of liquid-chilling 
packages described in Section 4, “Liquid-Chilling Package 
Types. ” Types of compressors employed include recipro- 
cating, centrifugal, scroll, and rotary (vane, helical, screw, 
etc.) compression equipment. 

2.2 This standard does not include self-contained, mechani- 
cally refrigerated drinking-water coolers covered in ANSI/ 
ASHRAE Z8-I987 (RA 9Z)’ nor the bottled and canned 
beverage coolers covered in ANSZ/ASHZUE 32-1986 (RA 
90)? 

2.3 This standard does not include specification of the test 
rating conditions under which the package must operate. 
For information pertaining to published ratings and condi- 
tions, refer to AZU Standard 550-92, Centrifugal and Rotary 
Screw Water-Chilling Packages, 3 and ARZStandard 590-92, 
Reciprocating Water-Chilling Packages4. 

liquid cooler: a factory-made assembly of elements in 
which the liquid and refrigerant are in heat transfer relation- 
ships, causing the refrigerant to evaporate and the liquid to 
be cooled. 

may: used where a provision is permissible but not manda- 
tory. 

net refrigerating effect: the product of the weight rate of 
liquid flow and the difference in enthalpy of the entering 
and leaving liquid, expressed in heat units per unit of time. 

primary test: the test from which ratings are calculated 

specified values: the selected conditions under which the 
test is to be conducted. 

shall: used where a provision is mandatory if compliance 
with this standard is claimed. 

ton (of refrigeration): equal to 12,000 Btu/h (3.516 kW). 

water-cooled condenser: a heat transfer vessel that condens- 
es refrigerant vapor, usually in the shell, while rejecting 
this heat of condensation to condensing water circulating 
through tubes or coils contained in the shell. Desuper- 
heating and subcooling of the refrigerant may occur as well. 

3. DEFINITIONS 
4. LIQUID-CHILLING PACKAGE TYPES 

air-cooled condenser: a refrigerating system component, 
including condenser fans, that condenses refrigerant vapor 
by rejecting heat to air mechanically circulated over its heat 
transfer surface, causing a temperature rise in the air. 
Desuperheating and subcooling of the refrigerant may occur 
as well. 

compressorsaturateddischarge temperature: the saturation 
temperature corresponding to the refrigerant pressure at the 
compressor discharge, usually taken at or immediately 
downstream of the compressor discharge service valve (in 
either case on the downstream side of the valve seat), where 
discharge valves are used. 

evaporatively cooled condenser: a refrigerating system 
component, including condenser fans, that condenses 
refrigerant vapor by rejecting heat to a water and air 
mixture mechanically circulated over its heat transfer 
surface, causing evaporation of the water and an increase in 
enthalpy of the air. Desuperheating and subcooling of the 
refrigerant may occur as well. 

liquid; the fluid being cooled in the cooler (evaporator), as 
distinguished from refrigerant in the liquid state. 

liquid-chilling package: a machine specifically designed to 
make use of a refrigerant cycle to remove heat from a 
liquid and reject this heat to a cooling medium, usually air 
or water. The refrigerant condenser may, or may not, be an 
integral part of this package. 

4.1 A water-cooled liquid-chilling package consists of one 
or more of each of the following: refrigerant compressors, 
liquid coolers, and water-cooled condensers. All necessary 
components and controls for operation of the package shall 
be included. 

4.2 An air-cooled liquid-chilling package consists of one or 
more of each of the following: refrigerant compressors, 
liquid coolers, and air-cooled condensers. All necessary 
components and controls for operation of the package shall 
be included. 

4.3 An evaporatively cooled liquid-chilling package 
consists of one or more of each of the following: refrigerant 
compressors, liquid coolers, and evaporatively cooled 
condensers. All necessary components and controls for 
operation of the package shall be included. 

4.4 A condenserless liquid-chilling package consists of one 
or more of each of the following: refrigerant compressors 
and liquid coolers, suitable for field connection to one or 
more remotely located (field supplied) refrigerant condens- 
ers. All necessary components and controls for operation of 
the package shall be included. 

5. EXPRESSION OF TEST RESULTS 

5.1 Liquid-chilling package test performance shall be 
expressed in the following terms: 
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