STD.CTI STD-20L-ENGL 199: MR 2422L00 0001948 07 WA

COOLING TOWER INSTITUTE

STD-201

STANDARD FOR THE
CERTIFICATION OF
WATER-COOLING TOWER
THERMAL PERFORMANCE

71AA\//AAN\NV// A\

November 1996 CTI Standard STD-201 (96)

- - S . .. Documents

Ceeol; Coelil Coke Gla  Coca- Document Sharing Hub
USA

Full document details: CTI STD-2011996


http://www.avadocuments.com/doc/cti-std-201-1996
http://www.avadocuments.com/doc/cti-std-201-1996

STD.CTI STD-201-ENGL 199k B 2422L00 0001949 543 EE

CTI CODE TOWER
STANDARD SPECIFICATIONS

FOREWORD

In the interest of obtaining uniform standards in the cooling tower industry, the Cooling Tower Institute has developed a series of
individual Standards. Those standards applicable to the tower, taken together, constitute a specification for a CTI CODE TOWER.
Adherence to these standards is strictly on a voluntary basis. Any manufacturer may use them in whole or in part but their existence does
not in any respect preclude any party who has approved of the standard from manufacturing or selling a water-cooling tower not conform-
ing to the standard. However, when reference to this CTI Code Tower Standard Specification is made in proposals, contracts, labels,
invoices or advertising literature, the provisions of the standard are enforceable through usual legal channels as part of the sales contract.

Services of the Cooling Tower Institute may be arranged to assist any and all users and manufacturers of water-cooling towers in the
application of these Standard Specifications.

Printed copies of all CTI CODE TOWER Standard Specifications are available at nominal cost.

This Cooling Tower Institute (CTI) Standard is published as an aid to 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 MERCHANTABILITY nor any other warranty expressed, im-
plied, or statutory. In no event shall CTI be liable or responsible for 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 standard may
conflict; or for the infringement of any patent resulting from the use of this standard.

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

All CTI codes and standards are copyrighted with all rights reserved to CTI. 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 that the publishing of the high quality documents for which CTI has become known
requires a substantial 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, administra-
tive staff support and publication are essential and constitute a substantial drain on CTI. The pur-
chase price of these documents help to offset these costs. Reproduction and distribution by others, in
addition to being unethical, undermines this system and constitutes a further financial drain on CTL
When copies are needed, you are requested to call or write the Cooling Tower 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.

Approved by the CTI Executive Board Copyright 1996 CTI Standard STD-201 (96)
Supersedes CTI Standard STD-201 by Cooling Tower Institute
dated October 1996 Printed in U.S.A.

dated October 1991
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STANDARD FOR THE CERTIFICATION OF
WATER-COOLING TOWER THERMAL PERFORMANCE

1.0 PURPOSE

1.1 This Standard sets forth a program whereby the Cooling
Tower Institute will certify that all models of a line of water cool-
ing towers offered for sale by a specific Manufacturer will perform
thermally in accordance with the Manufacturer’s published ratings,
as limited in Paragraph 2.8.

2.0 SCOPE

21 This Standard applies to Mechanical Draft Water Cooling
Towers where thermal capacity is selected from published ratings.

2.2 This certification program shall be administered by a CTI
Certification Administrator who shall be appointed by and serve at
the discretion of the CTI Board of Directors.

2.3 The term “published ratings,” as used in this Standard,
pertains to the cooling tower thermal performance ratings (presented
in printed form or as computer output) available upon request, to
contractors, distributors, consultants, engineers, and owners for
selecting equipment for applications. Such ratings shall be suffi-
cient in scope to permit cooling tower selections and test evalua-
tions over the full range of certified operating conditions claimed
by the Manufacturer (see Paragraphs 2.5 and 2.8).

24 The term “Line,” as used in this Standard, applies to a
Manufacturer’s grouping of cooling towers, all of which are of con-
sistent design in that they employ the same design configuration
(induced draft crossflow, forced draft counterflow, etc.), and the
same fan type (propeller or centrifugal), plus any other optional
design or application considerations (such as range of capacities)
as the Manufacturer may employ, and for which the Manufacturer
issues a unique catalog or other sales literature providing a physi-
cal description and dimensions for all models and a selection pro-
cedure.

2.5 The range of certified thermal operating conditions shall
not extend beyond:

Wet Bulb Temperatures: 15.5°Ct029.5°C

(60°F to 85°F)
Maximum Process Fluid Temperature: 51.7°C (125°F)
Minimum Range: 2.2°C (4°F)
Minimum Approach: 2.8°C (5°F)

The Manufacturer may set more restrictive limits if desired. Con-
versely, if the Manufacturer’s published ratings are more extensive
than the limits set forth above, the limits of certification shall be
clearly defined and noted in the published ratings.

2.6 Compliance with this Standard requires ail models of the
cooling tower line to be certified.
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2.7 Compliance with this Standard requires initial qualifica-
tion testing and annual reverification testing of individual cooling
tower models selected from the line by the CTI Certification Ad-
ministrator.

2.8 Certified ratings are established on the basis of entering
wet bulb temperature for towers located in a free and unobstructed
environment and circulating fresh water over the fill or heat ex-
changer. The Manufacturer shall make available published criteria
defining a free and unobstructed environment and, in the case of
closed circuit towers, clearly identify in published literature the
Process Fluids included under the certification.

29 Certifications issued by the CTT in accordance with the
provisions of this Standard shall apply only to the exact products
described in the approved certification report as maintained by the
CTI Certification Administrator. Certification shall also apply to
multiple cell arrangements of certified models provided the physi-
cal configuration and airflow through each cell remains unaltered.

2.10 When optional accessories available from a manufacturer
affect the airflow rate through the tower and compensation must be
made in the selection, the certification is no longer applicable v~
less certified as a separate model. This fact shall be clearly spe
fied in all published literature and submittal documents pertainiug
to the certified line.

211 The Manufacturer of a line of cooling towers certified
under the provisions of this Standard shall not make any implica-
tion that the certification applies to any other line of cooling towers
or products not duly certified under the provisions of this Standard.

3.0 OPERATION OF PROGRAM

31 The Manufacturer requesting certification of a line of cool-
ing towers shall submit an application for certification to the CTI
Certification Administrator.

3.2 Included in the Manufacturer’s application shall be:

(a) A general description of the cooling tower line to be
certified, including catalogs if available.

(b) A copy of the “published ratings” for each cooling
tower model comprising the line.

{c) A Physical Data Sheet (see Appendix A) for each cool-
ing tower model comprising the line.

33 The CTI Certification Administrator shall evaluate the data
submitted for reasonableness and consistency. Based upon this re-
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view, he shall select one cooling tower model from the line for the
Initial Qualifying Test.

34 If, in the judgment of the CTI Certification Administrator,
evaluation of certification data submitted by the Manufacturer
lfor the results of the Initial Qualifying Test so warrant, he may
require qualifying tests on additional models.

35 The CTI Certification Administrator shall advise the Manu-
facturer in writing of the unit(s) selected for the Initial Qualifying
Test(s) and provide the current CTI Schedule of Fees for both the
certified CTI Testing Agency and the services of the CTI Certifica-
tion Administrator. If the selected model is unavailable, an alterna-
tive model may be selected by the Certification Administrator, The
Certification Administrator may require that the originally selected
model be made available and tested within one year of the issuance
of certification of that line, or the model must be withdrawn from
the line.

3.6 The Manufacturer shall submit a Purchase Order (or signed
proposal), to the CTI for the testing and administrative fees and
specify when and where the initial qualification test(s) will be con-
ducted.

3.7 All tests prescribed by this Standard shall be conducted
by the certified CTI Testing Agency. Original test data shall be re-
tained by the CTI Certification Administrator and a copy given to
the Manufacturer.

-7 To substantiate the Manufacturer’s published thermal rat-
s, cooling towers tested under the provisions of this Standard
must demonstrate a thermal performance capability (as defined in
Paragraph 5.2) of 100%. The test tolerance on individual tests shall
be + 5%.

39 Inthe event a cooling tower tested under any of the provi-
sions of this Standard, including Initial Qualifying Tests, fails to
demonstrate a thermal performance capability of at least 95%, it
shall be considered a test failure and the provisions of Paragraph
7.5 shall apply.

3.10 If the evaluation of the certification data submitted by the
Manufacturer and the results of the Initial Qualifying Test(s) are
satisfactory to the CTI Certification Administrator, and the testing
and administrative fees have been paid by the Manufacturer, a for-
mal letter of acceptance (Appendix B) shall be sent to the Manu-
facturer advising him of the unique Certification Validation Num-
ber for the certified line and authorizing him to use the CTI Certifi-
cation Logo in published literature pertaining to the certified line
and to affix a CTI Certification Label to each certified tower sold.
A copy of the letter of acceptance shall be retained on file by the
CTI Certification Administrator.

31 The Manufacturer shall affix a permanent Serial Number
and the CTI Certification Label displaying the appropriate valida-
1 number to each tower sold as certified. The CTI Certification

— el shall conform to the wording in the sample label in Appendix
D.

3.12 The manufacturer of a line of certified towers may make
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design or rating changes to the line at any time. However, in mak-
ing changes which affect any of the physical data of record (Ap-
pendix A), the ratings of one or more models comprising the line,
or when adding new models to the line, he shall submit to the CTI
Certification Administrator:

(a) A description of the exact changes proposed, including
any additions or modifications to the ratings and/or the
Data of record described in Appendix A.

(b) The approximate date on which the changes are to be
implemented.

Within 20 working days after the receipt of these data, the CTI
Certification Administrator shall, at his discretion, either:

(1) Issue aformal acceptance of the change (using the format
of Appendix C) based solely on his examination of the
data.

(2) Require testing of one or more cooling tower models se-
lected by the CTI Certification Administrator to verify the
certified performance, which test(s) shall be treated as an
additional qualifying test,

313 To demonstrate compliance with published ratings on an
ongoing basis, an annual reverification test shall be conducted, at
the Manufacturer’s expense, on one cooling tower model selected
by the CTI Certification Administrator from each certified line. In
the event any such unit fails to pass an annual reverification test
(see Paragraph 3.9), the procedure of Paragraph 7.5 shall apply.

3.14 The procedures set forth in the preceding paragraphs of
this section shall be followed for each and every line of cooling
towers certified by the Cooling Tower Institute (CTI).

3.15 All data submitted by the Manufacturer of a certified cool-
ing tower line and all test reports shall be kept permanently on file
by the CTI Certification Administrator. Such files shall be held in
strictest confidence by the CTI Certification Administrator and shall
not be copied or distributed to any other parties, including the CTI
Board of Directors, without the explicit, written authorization of
the Manufacturer.

3.16 The CTI shall publish annually a listing of all current cer-
tified cooling tower lines. This list shall include the name of the
Manufacturer and identification of the cooling tower line. Addi-
tionally, since there may be changes over the course of the year to
the number of program participants, the number of cooling tower
lines certified, or the certified ratings of any particular certified linc
of towers, the CTI Certification Administrator shail supply, upon
request, to any interested party, the current status of any participant
or any cooling tower model and will provide such changes for pub-
lication in routinely printed CTI Journals.

4.0 TESTING PROCEDURES
4.1 All cooling tower performance tests prescribed by this

Standard may be conducted in either a laboratory or in the field and
shall conform to the provisions of the latest version of the CTI Test
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Code ATC-103, except as hereinafter provided.

4.2 Each tower shall be tested with all standard appurtenances
such as fan screens, inlet screens, motor and belt guards, and veloc-
ity recovery stacks (as applicable) properly installed.

4.3 Certification tests shall be conducted on towers with the
design process fluid at a design flow rate of no less than 60% or
more than 140% of the midpoint of the published flow rate limits
for the cooling tower model and process fluid being tested. Atleast
one Initial Qualifying Test shall be conducted for each process fluid
to be included in the certification.

4.4 During certification tests, the tower shall be operating
within the Manufacturer’s recommended limits of hot water basin
head/nozzle spray pressure. Additionally, for closed circuit towers,
the measured “clean tube” pressure drop of the process fluid across
the heat exchanger shall not exceed 115% of the rated value for that
fluid at the measured flow.

4.5 Certification tests shall be conducted at a thermal operat-
ing condition encompassed by the limits of certification (Paragraph
2.4) or the Manufacturer’s published selection/rating procedure,
whichever is more restrictive.

4.6 Certification tests shall be conducted with the cooling tower
under test operating within 10% of the rated fan motor output power.

4.7 Certification tests shall be conducted at barometric pres-
sures between 91.4 kPa [27" Hg] and 105 kPa [31" Hg] and cor-
rected to Standard Barometric Pressure using Equation 1 below:

C
C., = I8P ’ Eqgn. 1
s (1+(K1)(BPS,,,—BPJ Fan- 1)

r

Where: Cg,, = Tower Capability adjusted to Standard Barometric
Pressure.
C.p = Tower Capability at Test Barometric Pressure.
K, = Constantequal to 0.0023 for ST and 0.0078 for IP.
BP_, = Standard Barometric Pressure equal to 101.325 kPa
for ST and 29.92 in Hg for IP.
BP, = Test Barometric Pressure inkPa (in Hg).

(Note: this equation is valid only for the limits stated above and
should not be extrapolated)

4.8 Test Instrumentation

(a) Remote reading temperature sensors and data acquisition
system or mercury-in-glass thermometers, owned by the
CTI or its certified testing agency, calibrated to an accu-
racy of £0.05°C (£0.10°F) or better against instrumenta-
tion traceable to the National Institute of Standards and
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Technology, shall be used to obtain the hot water, cold
water and wet-bulb temperatures. The instrumentation
shall be checked for calibration by the CTI Testing Agency
prior to and after each tower test series. All instrumenta-
tion systems and calibrations shall be maintained by t
CTI Testing Agency.

Psychrometer used to measure wet bulb temperatures shall
be as designed by the CTI and be maintained by the CTI
Testing Agency.

(®)

(c) An appropriately sized Pitot tube or Venturi meter, ap-
proved by the Certification Administrator, which is owned
by CTI or the certified Testing Agency shall be the pri-
mary device for measurement of the process fluid flow
rate. Flow measurement devices shall be calibrated by a
recognized hydraulics laboratory.

(d) A mercury manometer or calibrated pressure differential
meter/transducer, approved by the Certification Adminis-
trator and owned by the CTI or the certified Testing Agency,
shall be used to measure the pressure differential of the
process fluid across the heat exchanger.

4.9 The Manufacturer may observe but not participate in read-
ing and recording of official test data. ’

4.10  The models selected for testing, as prescribed by this Stan-
dard, will preferably be production towers; however, if prototypes
are tesied, as soon as practicable ramdom production towers sha
be dimensional and component checked by the CTI Certificatic
Administrator or his designee to verify conformance with the pri-
totypes and the Physical Data Sheets of record.

5.0 EVALUATION OF TESTS

51 For each test, the Manufacturer’s “published ratings” shall
be used to determine the predicted flow rate for the tower in L/s
(gpm) at the measured test thermal conditions and design fan mo-
tor output power.

52 The thermal performance capability of the tower shall be
determined by the Performance Curve Method in the latest edition
of ATC-105.

5.3  The thermal conditions for any test must be sufficiently
inside the boundaries of the “published ratings™ to allow the meth-
odology of Paragraph 5.1 and 5.2 above.

6.0 COMPLAINT PROCEDURES

6.1 Complaints regarding non-compliance with this Standard
can be submitted to the CTI Certification Administrator by pro-
gram participants or by customers who have purchased a cooling
tower certified under this program.

6.2 Complaints of non-compliance shall be submitted with
twenty-four months after shipment of the tower from the Manufac-
turer. The tower in question shall have been in service for not less
than one month or more than twelve months.
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