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CTI CODE TOWER

Standard Specifications

In the interest of obtaining uniform standards in the cooling tower industry, the Cooling Tower Institute has
developed a series of individual Standards which 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 an industrial cooling tower not conforming to the standard. However, when reference to
this CTI Code Tower Standard Specification is-thade 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
industrial 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) publication;is published as an aid to purchasers and designers. It may be used
by anyone desiring to do %o, 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, 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 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 method, apparatus, or product covered by letters patent, nor as insuring anyone against liability for
infringement of letters patent.
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CTI CODE

FOR THE MEASUREMENT OF SOUND

FROM WATER-COOLING TOWERS

1.0 Purpose of Test Code

The purpose of the code is to provide a standard test
procedure for the measurement of air-borne sound from
water-cooling towers. The results obtained shall be used to
demonstrate compliance with the guarantee offered by the
manufacturer.

2.0 Scope :

This code applies to mechanical and natural draft towers. Test
and measurement procedures, operating conditions, and
instrumentation are specified. :

3.0 Test Requirement-

The test shall be conducted by the CTI, in the presence of
authorized representatives of the manufacturer and the
purchaser if they desire to be present. For compliance testing,
these representatives shall be notified prior to the test. The
manufacturer shall be given permission to inspect the tower
in advance and prepare it for the test. In no case shall any
directly involved party be barred from the test site.
Compliance test(s) shall be conducted within 12 months after
structural completion of the tower, unless otherwise
stipulated by contractual agreement of owner and
manufacturer. :

3.1 The CTI Representative :
The CTI Representative referred to in this Code shall
be an impartial party to the test, and shall have no
connection with the manufacturer, the purchaser, or
the Cooling Tower Institute, other than a contractual
agreement with the latter. This Representative shall be
sufficiently qualified to ensure that measurements and
evaluations are made in accordance with the code. The

CTI Representative is hereinafter referred to as the
CTI.

4.0 Standards .
4.1 American National Standards Institute (ANSI)
S1.1 Acoustical Terminology.

4.2 American National Standards Institute (ANSI)
Publication S1.4 Specifications for Sound Level Meters.

4.3 American National Standards Institute (ANSI) .

S1.6 Preferred Frequencies and Band Numbers for
Acoustical Measurements.

4.4 American National Standards Institute (ANSI)
$1.11 Specification for Octave, Half Octave, and Third
Octave Band Filter Sets.

4.5 American National Standards Institute (ANSI)
S1.13 Methods for the Measurements of Sound
Pressure Levels.

4.6 Aerospace Recommended Practice, ARP866, “Standard
Values of Atmospheric Absorption as a Funetion of
Temperature and Humidity for Use in Evaluating
Aircraft Flyover Noise.” August 1964, Society of
Automotive Engineers, New York, New York.

5.0 Definitions

5.1 Sound Level
Sound level is a weighted sound level, obtained by the
use of metering characteristics and the weighting A, B,
or C specified in ANSI S1.4-1971.

5.2 Sound Pressure Level
The sound pressure level, in decibels, of a sound is 20
times the logarithm to the base 10 of the ratio of the

pressure of this sound to the reference pressure (20
Micro Pascals).
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5.3 Decibel (dB) ) _
The decibel is one tenth of a bel, thereforé is a unit of
level when the base of the logarithm is the tenth root of
ten and the quantities concerned are proportional to
power. - :

6.0 Instrumentation :
The instrumentation required for conducting the test herein is
as follows:

6.1 Sound Level Meter and Microphone System
The sound level meter and microphone system shall
meet the requirements of ANSI 81.4 Type 1 (Precision).
6.2 Filter (Frequency) Band Analyzer
The ‘analyzer shall meet requirements of ANSI S1.11
(Class II). . )
6.3 Recorders o . )
If a tape recorder or graphic level recorder is used, its
. .stability and frequency response shall at least equal
those of the sound level meter and microphone system,
over the frequency range of interest.

7.0 Measurement Techniques _

. Instruments to be used to perform the tests shall be in
compliance with this code. As proper usage of all test
instrumentation is essential fo obfain valid
measurements, operating manuals furnished by the
instrument manufacturer_shall be referred to for both
recommended operation of the instrument and
precautions to be observed. - -

7.2 Microphone Orientation
Instrument manufacturer’s specifications for orienting
the microphone with respect to the source of sound and
the location of the observer relative to the meter shall
be followed. . ’

7.1 Instruments

7.3 Wind Secreen’

A microphone wind sereen shall be used for all
measurements to minimize the contribution of wind
noise.

7.4 Weather Effects on Instruments :
The effects of ambient weather conditions on the
performance of all instruments (for example,
temperature, humidity, wind speed and barometric
pressure) shall be noted.

7.5 System Calibration
The instrumentation system including the microphone
and cable shall be calibrated immediately before and
after each test period, Calibration of system equipment

components shall be traceable to U.S. Bureau of
Standards.

8.0"Pr¢;cedure for Sound Level Measurement

8.1 Operation of Equipment

. The sound levels of interest are those generated when
the tower is-operating at design water load and, for
mechanical draft types, at design fan power and fan
speed; the noise should be measured under these
conditions. If these operating conditions cannot be
obtained, the sound test may be conducted at other
conditions mutually agreed upon by  all parties
concerned, and the actual test conditions shall be
clearly described in the test report.
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