AS 4180.1—1994

Australian Standard"

Drift loss from coaiirig towers—
Laboratory measurement

Part 1: Chiend2 balance method



https://www.stdhive.com/standards/as-41801-1994-pdf/

This Australian Standard was prepared by Committee ME/62, Mechanical
Ventilation and Airconditioning. It was approved on behalf of the Council of
Standards Australia on 30 December 1993 and published on 21 February 1994.

The following interests are represented on Committee ME/62:
Association of Consulting Engineers, Australia
Australian Assembly of Fire Authorities
Australian Chamber of Commerce and Industry
Australian Chemical Industry Council
Australian Institute of Environment Health
Australian Institute of Refrigeration Air Conditioning and Heating
Australian Uniform Building Regulations Coordinating Couri.il
Building Management Authority, W.A.
Building Owners and Managers Association of Austrc'ia
CSIRO, Division of Building, Construction and Egineering
Department of Administrative Services—Austral \n Construction Services
Fire Protection Industry Association of Aus.:ali.
Institution of Refrigeration Heating ana Air Conditioning Engineers
Insurance Council of Australia
Metal Trades Industry Association of Australia
Public Works Department, Ne v Scuth Wales
Thermal Insulation Cortractors Association of Australia
The University of Mev.: South Wales

Review of Au walian Standards.To keep abreast of progress inindustry, Australian Standards are subject

to rciadic revicw and are kept up to date by the issue of amendments or new editions as necessary. Itis
in hortat therefore that Standards users ensure that they are in possession of the latest edition, and any
amcdments thereto.

F !l details of all Australian Standards and related publications will be found in the Standards Australia
Catalogue of Publications; this information is supplemented each month by the magazine ‘The Australian
Standard’, which subscribing members receive, and which gives details of new publications, new editions
and amendments, and of withdrawn Standards.

Suggestions for improvements to Australian Standards, addressed tothe head office of Standards Australia,
are welcomed. Notification of any inaccuracy or ambiguity found in an Australian Standard should be made
without delay in order that the matter may be investigated and appropriate action taken.

This Standard was issued in draft form for comment as DR 93051.


https://www.stdhive.com/standards/as-41801-1994-pdf/

AS 4180.1—1994

Australian Standard"

Drift loss from coaili.g towers—
Laboratory measurement

Part 1: Chiend2 balance method

First published as AS 4180.2—1994.

PUBLISHED BY STANDARDS AUSTRALIA
(STANDARDS ASSOCIATION OF AUSTRALIA)
1 THE CRESCENT, HOMEBUSH, NSW 2140
ISBN 0 7262 8795 4


https://www.stdhive.com/standards/as-41801-1994-pdf/

AS 4180.1 —1994 2

PREFACE

This Standard was prepared by the Standards Australia Committee on Mechanical

Ventilation and Airconditioning.

This Standard provides standardized testing methods which may be used by manufactur
for product development and to substantiate drift loss performance claims.

Work on the Standard started in 1990 following the publication of AS 3666—1288,
handling and water systems of buildings— Microbial congtrathich stated that an
acceptable level of drift was 0.02% of the design circulation rate.

ers

An Australian test method (Chloride Balance Method) and two internatiornal testing
methods (Heated Bead Isokinetic Method and Thermal Balance Method) were assezsed as

acceptable. The Chloride Balance Method is described in this Standard.
The HBIK Method being standardized by the Cooling Tower Institute in .xe ('SA is not

included in this Standard, but may be obtained from CTI at 530 Wells.Fargc Drive, Suite

113, Houston, Texas 77090, USA.

The terms ‘normative’ and ‘informative’ have been used in this S:anderd to define the

application of the appendix to which they apply. A ‘normative’ c<opzndix is an integral

part of a Standard, whereas an ‘informative’ appendix = o:ly for information and

guidance.

U Copyright— STANDARDS AUSTRALIA

Use.s o1 O ndards are reminded that copyright subsists in all Standards Australia publications and software. Except wh
Cepyr.tht Ac allows and except where provided for below no publications or software produced by Standards Australia n
re, roduc2d, <stored in a retrieval system in any form or transmitted by any means without prior permission in writing
Star. '2rds Australia. Permission may be conditional on an appropriate royalty payment. Requests for permission and info
o.. commercial software royalties should be directed to the head office of Standards Australia.

| Standards Australia will permit up to 10 percent of the technical content pages of a Standard to be copied for |
‘ exclusively in-house by purchasers of the Standard without payment of a royalty or advice to Standards Australia.

Standards Australia will also permit the inclusion of its copyright material in computer software programs for no royalt
payment provided such programs are used exclusively in-house by the creators of the programs.

Care should be taken to ensure that material used is from the current edition of the Standard and that it is updated when
Standard is amended or revised. The number and date of the Standard should therefore be clearly identified.

The use of material in print form or in computer software programs to be used commercially, with or without payment,
commercial contracts is subject to the payment of a royalty. This policy may be varied by Standards Australia at any time.
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FOREWORD

Cooling towers are equipment devices commonly used to dissipate heat from water-cooled
refrigeration, airconditioning and industrial processes.

Cooling towers lower the temperature of water by evaporative cooling in which
atmospheric air passes through sprayed water, thereby exchanging heat. They have been
refined to be highly efficient in operation and are a significant factor in the achievement

of energy efficient buildings in Australia.

The evaporation that takes place produces a plume that is often visible. The density ¢nha
persistency of this plume depend upon the heat load and atmospheric conditions. Ti e
plume is often visible as fog because of its elevated temperature and high moisture
content relative to the surrounding weather conditions; the ambient air is unable .to absorb
all the moisture in the tower discharge airstream and the excess condenses as foy

Condensation droplets formed from this water vapour (steam) plume w!" bo essentially
pure water.

In addition, droplets are formed within the cooling tower as a result of :hattering of drops
of water falling onto the components of the tower. Accordingly. woi2r droplets may
become entrained in the airstream as it passes through the tower. Mot of this water is
stripped from the discharge airstream by elimination methods. 205t notably the use of
inertial impaction separators known as drift eliminators. {son etimes the assembly is
known as a drift eliminator.) Some water is discharged from tr.>“tower as drift, which is a
mist of fine droplets.

The rate of drift loss from a tower is a function of tov2r configuration, eliminator design,
airflow rate through the tower and water load on‘the tower.

Drift eliminators have evolved from simple timher =lats arranged in a labyrinth to more
complex arrangements constructed from tharn.oformed-UPVC sheets. The latter are
commercially available and perform very efficien'ly.

Since drift contains essentially the same minerals, chemicals and microbial components as
the circulating water, environmental quality. is improved when drift loss is reduced. Test
methods need to distinguish betwevii. those water droplets formed as drift and those
resulting from recondensation of-~varorated water resulting from the thermal process in
the tower.

This Standard describes an adirect method known as the Chloride Balance Method
(CBM) of measuring drift Inss. whnich is suitable for laboratory use.

A second method, kncwi as the Thermal Balance Method (TBM), is described in the
British Standard BS 44ch.R/ater Cooling Towers—Methods for Performance Testing

The third method. w.dely accepted overseas, is known as the Heated Bead Isokinetic
(HBIK) Method, ~vhich is being developed by the Cooling Tower Institute in the USA.
Several cooling tuwers with drift eliminators have been tested according to the HBIK
method.*

These drift *esting methods are considered by Standards Australia to be appropriate for
laboratory :1se. They are not intended for use as field tests.

Althotgh this Standard describes the CBM as an acceptable method, this does not
rn2cescarily imply a preference for this technique over either of the other two methods
me.tior.ed, or over other suitable methods as they become available; acceptance of
porformance data for drift eliminators is by arrangement between the equipment supplier
and the purchaser.

Further overseas development of drift eliminators and performance measurement
techniques is known to be taking place as manufacturers, owners and government agencies
seek to improve the role cooling towers play in reducing the thermal pollution of the
environment.

* At time of publication the Cooling Tower Institute (CTI) had not published its standard specification for
the Isokinetic drift test for water cooling towers.
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Australian Standard
Drift loss from cooling towers—Laboratory measurement

Part 1: Chloride balance method

1 SCOPE This Standard sets out the requirements necessary to obtain measuremei:= of
drift of circulating water into the atmosphere, by a chloride ion mass balance cn e water
circuit, under laboratory conditions.

2 APPLICATION The test applies to water circuits in direct cor.tacv. w.ih the
atmosphere.

NOTE: The method measures the sum of all drift and any leakage lossus. Circulating water
leaks that are much smaller in flow rate than the drift loss are highly visiuie

3 REFERENCED DOCUMENTS The following documents..arc. raferred to in this
Standard:

AS

2031 Selection of containers and preservation 21 water samples for chemical and
microbiological analysis

2031.1 Part 1: Chemical

2093 Salt for use in the manufacture of uairy products

2360 Measurement of fluid flow in clcsec conduits

2360.1.1 Measurement using orifice plates, nozzles or Venturi tubes—Conduits with
diameters from 50 mm to -20C mm

2360.1.2 Part 1.2: Measuremenv..ising orifice plates or nozzles—Conduits with
diameters less than. 29 1an

2360.1.3 Part 1.3: Meas »erment using orifice plates or nozzles or Venturi
tubes—Guide to12etnods specified in Parts 1.1 and 1.2

2360.1.4 Part 1.4: Neasurement using orifice plates, nozzles or Venturi
tubes—Guiun tu effect of departure from the conditions specified in Part
1.1

3666 Air-hanaing and water systems of buildings—Microbial control

ISO

6227 Chemical products for industrial use—General method for determination of

shloride ions—Potentiometric method

4 .DEFINITIONS For the purpose of this Standard, the definitions below apply.

4.: Ci-culating water temperature—the Celsius temperature of the circulating water
measured in the cold water basin.

1.2 Clean—visually free from sludge, slime, algae, fungi, rust, and scale.

4.3 Cooling tower—a device for lowering the temperature of water by evaporative
cooling in which atmospheric air passes through falling water, thereby exchanging heat.
The term also includes those devices which incorporate a refrigerant or water heat
exchanger.

4.4 Drift—water loss from the tower as liquid droplets entrained in the exhaust air,
excluding condensation.
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