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FOREWORD

This Cooling Technology Institute (CTI) publication is published as an aid to cooling tower purchasers and designers. It
may be used by anyone desiring to do so, and efforts have been made by CTI to assure the accuracy and reliability of the data
contained herein. However, CTI makes NO WARRANTY OF FITNESS FOR PARTICULAR PURPOSE OR MER-
CHANTABILITY nor any other warranty expressed, implied or statutory. In no event shall CTI be liable or responsible for
INCIDENTAL, CONSEQUENTIAL OR COMMERCIAL losses or damage of any kind resulting from this publication’s
use; or violation of any federal, state, or municipal regulation with which this publication may conflict or for the infringement
of any patent resulting from the use of this publication.

All CTI codes and standards are copyrighted with all rights reserved to CT1. The reproduction of any part of this or any other
CTI code or standard is a violation of Federal Law. One must recognize and appreciate commitment by a number of volunteer
members who donate their time to develop and update CTI codes and standards. The monies spent for code development,
administrative staff support and publication are essential and constitute a substantial drain on CTL. The purchase price ofthese
documents helps to offset these costs. Reproduction and distribution by others, in addition to being unethical, undermines this
system and constitutes a further financial drain on CTI. When copies are needed, you are requested to call or write the Cooling
Technology Institute, P.O. Box 73383, Houston, Texas 77273, (281) 583-4087. Please request that your associates buy the
required codes and standards rather than copy them. Your cooperation in this matter is greatly appreciated.

Nothing contained herein is to be construed as granting any right for the manufacture, sale or use in connection with any
method, apparatus, or product covered by letters patent, nor as insuring anyone against liability for infringement of letters
patent.

This guideline document summarizes the best current state of knowledge regarding the specific subject. This document
represents a consensus of those individual members who have reviewed this document, its scope and provisions. Itis intended
to aid all users or potential users of cooling towers.

Approved by the CTI Executive Board.

This document has been reviewed and approved
as part of CTI's Five Year Review Cycle. This
document is again subject to review in 2005.

Copyright 2000 .
Approved by the by Cooling Technology Institute CTI - Bulletin
CTI Executive Board Printed in U.S.A. STD-149(00)
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Corrosion Coupon Testing and Test Devices

General

The Water Treating Committee of the Cooling Technology
Institute has initiated a program to develop standardized test
procedures and evaluation techniques. These are designed to
provide a uniform method to compare relative water treat-
ment program performance in a cooling water system. The
first area chosen is corrosion coupon installation and evalua-
tion. Corrosion coupons, when prepared similarly, can pro-
vide a near standardized method to compare relative perfor-
mance of various water treatment conditions within a cooling
water system. This standard will provide uniformity in the
evaluation process. Coupon corrosion rates are not necessar-
ily an indication of the actual system corrosion, but rather are
arelative performance indicator.

Corrosion Coupons

Corrosion coupons, installed in some manner in a cooling water
recirculating system are used as a primary source of perfor-
mance evaluation in many cases. However, the coupon hold-
ing devices, size of coupon, preparation of coupon, evalua-
tion of coupon, metallurgy, and presentation of results are in-
dividualized to the degree that comparisons between different
coupon results may be difficult.

This standard addresses the use of coupons, type of coupon
racks, preparation of coupons prior to installation, installa-
tion of coupons, removal of coupons, cleaning of coupons,
and evaluation of the coupons.

Side Stream Coupon Racks

A modification of the basic ASTM coupon rack as described
in ASTM D 2688-94, Test Method A is recommended for
use in all side stream applications. The recommended device
is shown in Figure 1. There are some differences between
this unit and the ASTM unit:

1. The couponrack water supply line shall be installed
on the side of a cooling water pipe, not the bottom or
top of a horizontal run. It may be installed on any
side of a vertical run of pipe.

2. Water flow shall be controlled at the outlet of the
coupon rack under all circumstances to assure the
rack is completely full of water.

3. The corrosion rack will be oriented in a position to
guarantee that it will remain flooded at all times. Full
water flow through the system should be observed
at all times.

4.  Water flow to the test rack shall be held between 1.5
to 6 feet per second (See Figure 2 for gpm flow rates)
and recorded.

5. There shall be valves in the inlet and outlet lines of

with corrosion products, this will affect the predicted velocity by more than 15%.
Coupons prepared using this process are available commercially.

’ Ibid

4 Ibid
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the rack so the unit can be isolated for coupon in-
stallation and removal.

6. The piping, all valves and fittings in the coupon rack
shall be 1 inch diameter, SCHEDULE 40 carbon
steel, PVC, or CPVC pipe'. If PVC or CPVC is
used, it should be protected from any possibility of
accidental impact and breakage. IfPVC or CPVC
pipe is used, SCHEDULE 80 pipe may be utilized
for strength in place of SCHEDULE 40.

7. The preferred location of the rack is in the combined
return water to the cooling tower. The water at this
point is normally higher temperature which tend to
be more corrosive. Other locations, as dictated by
circumstances, may be used for additional measure-
ment, but the combined return water is the preferred
location.

8.  The exterior of the coupon holder shall be visibly
marked so that coupon orientation is known after
screwing the coupon and holder into the coupon rack.

Corrosion Coupons

Coupon Preparation - Corrosion coupons shall be a strip
coupon 1/2" by 3" by 1/16" thickness (13mm by 76mm by
1.6 mm) with 2 3/16" diameter mounting hole located 1/
4" fromone end. The coupon shall be either Trumph punch
pressed, sheared, laser cut and deburred?. The surface fin-
ish of the coupons can affect corrosion measurements.
Coupons of different surface preparation can not be com-
pared to each other. Common surface preparations can
include sand blasted, glass bead blasted, or double disk
ground. The coupon will be permanently stenciled with an
identification number that must be traceable.

Coupons shall be cleaned to remove all oil and grease. In
addition, ferrous coupons shall be cleaned to remove all
mill scale or iron oxide that may cover the surface. The
oil and grease may be removed using an organic solvent.
Iron oxide is best removed using some type of inhibited
mineral acid, generally Hydrochloric or Sulfuric. Follow
the acid cleaning with a neutralization rinse, a solvent rinse,
and a drying step’.

After cleaning and drying, the coupons should be stored
in a moisture free atmosphere such as a desiccator. It is
strongly recommended the from this point forward cou-
pons be handled with vinyl or latex gloves, Teflon tipped
forceps or equal. Do not handle with bare hands.

Weigh clean dry coupons on an analytical balance to the
nearest 0. lmg.*.

Measure the coupon size to calculate the coupon area.
Using calipers, measure the length, width, and depth of

PVYC or CPVC pipe is preferred for corrosion coupon racks; there is a concem that carbon steel pipe may corrade. For instance, if there isa 1/16” reduction of pipe diameter
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