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SPECIAL NOTE

This American National Standard (ANS) is a national voluntary consensus standard developed under the auspices of the American
Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE). Consensus is defined by the American National Standards
Institute (ANSI), of which ASHRAE is a member and which has approved this standard as an ANS, as “substantial agreement reached
by directly and materially affected interest categories. This signifies the concurrence of more than a simple majority, but not necessarily
unanimity. Consensus requires that all views and objections be considered, and that an effort be made toward their resolution.”
Compliance with this standard is voluntary until and unless a legal jurisdiction makes compliance mandatory through legislation.

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 Chair and Vice-Chair 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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2 ANSI/ASHRAE STANDARD 151-2002

(This foreword is not part of this standard but is included
for information only.)

FOREWORD

Technical Committee 9.7 recommended a standard be
written for testing and balancing of shipboard HVAC&R sys-
tems to unify procedures for the marine industry and to aid
ship operators and design engineers in writing a testing and
balancing specification that would encompass the ramifica-
tions of system test and adjustments.

Field test results are essential to operators and to design
engineers, manufacturers, and installers to better enable them
to evaluate the results of the system performance and installa-
tion techniques under actual operating conditions.

This standard describes the quality of field testing, instru-
ments, reporting,  and  testing techniques. The standard covers
causes that affect a system’s performance. HVAC system test-
ing and balancing will determine if design conditions are met.

Testing and balancing results are the means used to verify
and monitor system performance. Testing and balancing
reports are a written record of information that is useful for
the following reasons:

(a) To assist operating personnel responsible for the
efficient plant operation

(b) To show existing conditions

(c) To compare a periodic test to original conditions
for determination of pending failures or deteriora-
tion of components

(d) As a basis for future modifications

(e) As a record for spare parts designations

(f) As a record for operational readiness

1. PURPOSE

This standard provides uniform and systematic practices
for making measurements in testing, analyzing, balancing,
and reporting the performance of the heating, ventilation, air-
conditioning, and refrigeration (HVAC&R) systems on board
ships.

2. SCOPE 

2.1 This standard describes methods for evaluating ship-
board HVAC&R systems.

2.2 This standard applies to all air-moving equipment,
hydronic equipment, and HVAC heat-transfer equipment,
refrigeration equipment, HVAC electrical power and control
equipment.

2.3 This standard describes methods for measuring temper-
ature, humidity, enthalpy, current, wattage, voltage, rotation,
fluid flow, heat flow, pressures, sound, and vibration levels in
HVAC&R systems.

2.4 This standard includes the following:

(a) Minimum system configuration requirements to
ensure the system can be tested and balanced.

(b) Minimum instruments and permanently installed
measuring equipment for underway measurements.

(c) Procedures for measurements used in testing and
balancing and system analysis. 

(d) Reporting format and forms.

(e) Classification of ships and spaces to assist in defin-
ing the different procedures required for different
ships and spaces.

(f) Procedures for testing and adjusting refrigeration
systems, including direct-expansion type, chilled-
water type, and absorption-type, air-cooled con-
densers, and seawater-cooled condensers.

2.5 This standard does not include system design, applica-
tion, or equipment design criteria.

3. DEFINITIONS AND SYMBOLS

3.1 Definitions

accessible: time, access, and space required for balanc-
ing.

adjustable: devices required for balancing that can be
changed to alter capacity of the equipment to be balanced.

authorized shipping company representative: captain,
chief engineer, port engineer, and designated officers of ships
(vessels).

available:  time, access, and space required for balancing.

barometric pressure: measurement of ambient environ-
mental pressure.

watertight integrity: containment bulkheads to control
flooding onboard ship.

onboard:  any area on the ship.

shipboard: any area on the ship.

holds: cargo storage areas onboard the ship.

platform: a stabilizing device that maintains instruments
level when the ship is rolling.

balancing valves: metering-type valves with locking
positions to control water flow and steam flow.

balancing dampers: opposed blade devices to control
airflow.

flow meters: devices used to measure airflow and fluid
flow for balancing.

monitoring systems: equipment to measure and record
the parameters of the HVAC&R systems, i.e., temperature,
humidity, pressure, electric current, kW, and volts.

equivalent diameters: length in diameter for a rectangu-
lar duct is the equivalent in round-duct diameter.

power: energy source used to drive the HVAC&R system,
and parameters for measurement are current, kW, and volts.
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