Company Profile

Southern Cooling Towers Private Limited is India’s first ISO 9000 accredited company in Cooling
Towers and also the first Indian Multinational Cooling Tower Company having overseas
manufacturing unit in Thailand.

Southern Cooling Towers Private Limited has been operating in the filed of manufacturing Cooling
Towers in India for more than 30 Years under the leadership of it’s Chairman Mr. S. K. Mitra with his
more than 42 Years’ experience in Cooling Towers that includes his working experience of around 14
Years’ under the influence of Marley-USA. Company has an efficient team of Engineers & Technocrats
having dedication and years of experience in Cooling Towers.

Southern Cooling Towers Private Limited is an integrated Cooling Tower manufacturing company
having 4 (four) manufacturing units, 2 in Kolkata, 1 in Baroda-Gujarat & the other near Bangkok-
Thailand.

Sales and after sales service activities are provided by our highly equipped sales come service offices
in Chennai, Mumbai, Delhi, Baroda, Hyderabad, Vizag, Raipur, Rourkela, Bhilai, Bokaro, Kerala,
Bangalore and Assam in India and in Thailand, Singapore, Malayasia, Indonesia, UAE, Saudi Arabia
and in some parts of the continent of Africa.

Our strong presence in Asia Pacific, Middle East and Africa keeps us ahead of many of our
competitors in this business.

Our whole team of Engineers and Technocrats are properly and continuously trained to keep
themselves updated in modern technology and enhance their individual skill to deliver the best to
ensure optimum satisfaction to our valued customers for the best return of their investment.

We follow Indian and International standards of manufacturing, inspection, service and testing and
absorb appropriate technology to improve and maintain excellence in business.

We provide perfection in cooling performance by selecting Cooling Tower capacity and design with
the help of MRL software approved by Cooling Technology Institute — Texas, USA and latest CAD
design facilities.

We manufacture Timber, R.C.C. & FRP Pultruded Cooling Towers from 3 CuM/Hr./Cell to 3500
CuM/Hr./Cell capacity and also undertake repairing, retrofitting and capacity enhancement of any
make and capacity Cooling Tower with supply of identical and interchangeable spares. We keep
almost all the spares like Fan Assembly, Drive Shaft, Gear Box, Nozzles, Grids, Neoprene Rubber
Inserts etc. in stock at our works to assist our customer throughout the country and overseas at the
time of emergency or break down of Cooling Towers.



Thermal Performance Testing

Overview

These are the steps necessary to conduct field and certification testing for a cooling tower. This
includes site preparation for a thermal performance test.

Features

Preferred Test Codes
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Southern Cooling Towers supports the use of the thermal test code ATC-105published by the Cooling
Technology Institute (CTI). A very similar alternative is PTC-23 published by The American Society of
Mechanical Engineers. All discussion of testing assumes that one of these two codes will be followed
during the test. Customers may reserve the right to specify and use modifications to these codes or
elect to use another procedure. In the case of exceptions to ATC-105 or PTC-23, it is suggested that
Southern Cooling Towers be consulted.

Third party test agencies

Where customers want to use the services of third party agencies to conduct the testing, Southern
Cooling towers supports the use of CTI Licensed Agencies. If guaranteed performance compliance is
to be determined by a test, Southern Cooling towers will consider other agencies but reserves the
right of approval. Southern cooling Towers reserves the right to witness any testing where contract
compliance is the issue.

Types of tests

Currently, it is common to refer to tests as either Class A or B. In general, a Class A test is one
conducted using mercury-in-glass thermometers and grade level psychrometers. A Class B test uses a
data acquisition system and usually finds the psychrometers hung in an array over the air inlet face of
the tower. This does not mean that a data acquisition system cannot be used in conjunction with
grade level psychrometers. It is common to call the air temperature measurement device used in
cooling tower tests a psychrometer. This is technically incorrect as a psychrometer measures the wet
bulb and dry bulb temperatures while those instruments widely used today measure only a single
temperature. Depending on how the “cooling tower” psychrometers are assembled, they may be
used to measure either a wet or dry bulb temperature.



It is also very important to recognize the difference between an ambient and entering wet bulb test.
Both ASME and CTl recommend that towers be sized and tested based on entering wet bulb
temperatures. Southern Cooling Towers also recommends that entering wet bulb temperatures be
used. This consideration can affect the size of the tower selected and the results of thermal tests. An
ambient wet bulb is defined as the temperature of the air mass entering the tower less any influence
of the hot, moist discharge air from the tower in question (recirculation). Normally, for an ambient
test at least 3 wet bulb instruments are located 50 to 100 feet upwind of the tower. It is also
necessary to measure or otherwise account for the temperature and quantity of any other air
streams (interference) entering the tower other than its own recirculation. This interference can
come from any other source including other cooling towers. This can be very difficult to impossible in
some situations. The entering wet bulb temperature attempts to measure the average temperature
of all the air entering the tower regardless of its source. While this is easier than trying to separate
the influence of several air masses, it still requires careful analysis by the test staff to ensure that the
number of instruments and their locations are adequate.

The Typical Test

Most testing done today is conducted using data acquisition systems to measure the temperatures.
This discussion assumes this type of system is used. Should mercury-in-glass thermometers be
utilized, the major difference is that less data will be taken and the parameters will typically be
measured sequentially.

The first order of business to conduct a test is to inspect the tower to ensure it is ready for the test
and identify points of measurement for the various parameters. While the third party test agencies
may consider the tower condition, it is really not their obligation to clean, balance, or otherwise
adjust the tower. The customer is expected to maintain the condition of the tower and prepare it for
the test. In the case of an acceptance test, the manufacturer will normally be much more thorough in
this area to ensure the tower’s full potential is measured. Once this is complete and all parties are
satisfied, instruments are deployed and the testing begins. This process can take from a couple of
hours to one or more days usually depending on the size of the tower.

To begin the testing process, the test engineers begin taking data. Usually, the thermal data is started
and monitored for a brief period. If any problems with instrumentation or conditions are noted,
efforts will be made to correct them. Once this process is underway, the test staff will continue to
monitor the system, and measure the water flow rate and fan power. The codes offer
recommendations on deviation from design conditions for the test parameters. While it is preferable
to comply with all these limitations, it is not always possible. CTI Agencies report on the deviations
from recommended parameters and their history indicates only 25 - 30% of all tests find all
parameters within the guidelines. Recognizing this, the codes allow for deviation provided all parties
agree. If at any time during the process, it is determined a parameter is outside the recommended
limitations, all parties must review the situation and reach a unanimous solution. This can result in
data being discarded and restarts required. For mechanical draft towers, the actual testing process is
usually one day or two days. Weather and operating conditions can sometimes increase this. For
natural draft towers multiple tests over a minimum of 2 days is recommended. Due to the complex
nature of natural draft tower testing, this process usually takes 3 to 5 days.



To measure the water flow rate, a pitot tube traverse of the piping carrying water to the tower is the
preferred method. A wattmeter is used to measure fan input power on mechanical draft tower
systems up to 600 volts. Above 600 volts alternate means must be identified. Temperatures are
measure with thermometers, RTDs, or thermistors. The following parameters must always be
measured: water flow rate, hot water temperature, cold water temperature, wet bulb temperature,
fan power (mechanical draft towers), dry bulb temperature (natural draft towers), and wind speed.
In addition, any other factor affecting the towers operation or the data taken must be accounted for.
Examples may include pump discharge pressure, make-up flow and temperature, blow-down flow
and temperature, auxiliary streams entering the collection basin, etc.

The hot water temperature is normally taken in the distribution basin (cross-flow towers) or in a tap
in the piping carrying water to the tower. The tap may be the pitot taps, but there are times when
separate taps are required. An example of this might be if the pitot taps are in underground piping
and a flowing well could cause problems.

The cold water temperature is normally taken at taps on the discharge side of the pumps. In most
cases, installations have pressure gauges at this location. The gauges are often replaced with flowing
wells for temperature measurement. If this is not possible, separate taps need to be provided. On
some towers, especially once through (helper) towers, the cold water temperature can be difficult to
impossible to measure accurately. If the water discharges directly from the tower to large flumes, a
lake, or a river, special consideration and instrumentation may be required. In some cases, the
installation may not lend itself to accurate testing.

The codes have defined the instrumentation and procedures very clearly. Unfortunately, the many
installation variations and test circumstances provide multiple obstacles. This can cause even the
best of test engineers problems and increased uncertainty of results. The straightforward process
alone does not protect against completely meaningless results. For this reason, the CTI carefully tests
those individuals licensed by CTI to lead tests and inspects and approves their test equipment.
Manufacturers also have highly skilled and trained engineers to participate in the testing process to
help ensure the products are properly evaluated.

Recommended Test Parameter Limits as Related to Design

The limitation on oil, tar, fatty substances, and total dissolved solids is not routinely checked during
the test process. This limitation is checked and comes into the process if a tower should fail and any
party suspects these agents are present and contribute to the shortfall. Usually it is the manufacturer
that requests the investigation.

Measuring the lapse rate is a complicated matter at most test sites. Both codes offer methods to
estimate the lapse rate compliance. The degree to which it is pursued is usually determined by
mutual agreement of methodology and normally only significant if the tower appears to be deficient.
If a natural draft tower is specified for an ASME test, Southern would take exception to the outdated
ASME lapse rate restriction, and refer to the more current CTI ATC-105 requirements.

One or more identical cells of a multi-cell tower may be shut down during the test if necessary, to
conform with the limitations in the table shown below. This test is then considered representative of
the whole tower. Both codes allow this.



It is not always possible for all parameters to be within the recommended limitations. A test is

considered valid if all parties agree that one or more parameters may be outside these limits.

Parameter

Circulating Water Flow Rate

Heal Load

Range

Fan Driver Qutpul Power

Wet Bul Temperature

Dry Bulb Temperature (natural draft)

Wind Velocity (maximum)

CTl Code

T10%

not specified

= 0%,

£10%

18.5°C (15°F)

£14.0°C (25°F)

4.5 myis (10 mphj with one
minule gusts ot 10 edceed

ASME Code

110%

120%

50

215%

+3C (3°F) -9°C {15°F)

ot specified

15 kM {10 mph) with one
minute gusts nat o excesd

.0 mis (15 mph 25 km/h {15 miphi
Barometric Pressune =35 kMa (1.0 in Hg not specied
il tar. or fatty substances 10 ppm 10 ppm
thie greater of 5 000 ppm Of
Total Dissabved Solids (maxmum) 1.1 tamies design 0% above design
concentration
a minimum drop 0 dry bulb @ madm ym increase in dry
temperature of bulb femperature of 1°C
Lapsa Rate natural drall 0.65°C/100m elevation {2°F) from top to battom of
(3.5 000 1) Hower

Site Preparation for a Thermal Performance Test

For a thermal performance test, especially an acceptance test, there are certain site requirements
that need to be met by the customer or his representative. The following list includes the common
considerations for a standard tower installation operating on a closed loop system. Some tower
installations due to their unique installation and/or application may modify this list. If there is any
guestion, please contact Southern cooling Towers Field and Certification Testing Services
Department.

e Pitot tube tapsin the pipe(s) delivering water to the cooling tower. These taps should
conform to the pitot tap instructions (see below). While Southern cooling towers instructions
show the break point for larger taps at pipes over 48 inches, one could use the larger taps in
pipes down to 30 inches in diameter. The larger taps accommodate reinforced pitot rods
designed to minimize vibration effects on the measurement of flow. It is less expensive to
include the taps in the original pipe installation. If a new project is to include an acceptance
test, we suggest the piping contractor include the taps during the original installation.



e Taps should be installed for measurement of water temperatures if required. Hot water
temperature can normally be measured in the distribution basin of crossflow towers. Often
the pitot taps can also be a measurement point for hot water temperature. If site specific
circumstances make neither of these options acceptable, special taps will be required. The
cold water temperature is normally accomplished at the discharge of the circulating water
pumps. The most common location is at the pressure gauge tap present on most systems. If
this is not available or applicable on a system, special taps or another solution must be
identified. Measurement in a tower basin is not acceptable. Measurement of cold water
temperature in a flume or channel can sometimes be accomplished with acceptable accuracy,
but specifics should be reviewed.

e At the time of the test, safe access to any elevated points of measurement must be provided.
Examples would be pitot tube taps, hot water measurement taps, etc. All access must
conform to safe work practices, OSHA requirements, and any local plant requirements.
Especially in the case of pitot tube taps, the access must be scaffolding or a multi-person
manlift. This work cannot be accomplished from ladders.

e Power for test instruments available adjacent to the tower. This should be single phase, 110
volt, 50 or 60 cycle. On very large towers multiple sources around the tower are preferable to
reduce the amount of extension cord and resulting line loss.

e The tower should be ready for testing before the test engineers arrive. The following
considerations are important to evaluate the full capability of any tower:

a ) Towers with PVC film-fill should be operated at design water flow and heat load for 1000 hours
prior to doing a performance test. The reason for this is to wash lubricants from the surface of the fill
used in the production of the PVC. These lubricants inhibit the wetability, and heat transfer capability
of the fill. For additional information refer to the Cooling Technology Institute paper TP0O0-01 -
"Design Features of Cross-Fluted Film Fill and Their Effect on Thermal Performance on fill aging
(sometimes referred to as seasoning). Their work shows that film fill requires about 2 to 3 weeks of
seasoning in their "aging tank"—they indicate that one week in the aging tank was equal to about
four weeks of tower operation, which means about 8 weeks (1344 hours) of seasoning time in the
tower to get the full capacity of the fill performance.

b) The tower should be clean. The distribution system should not have any damaged, missing, or
plugged nozzles or orifices. The distribution system should be balanced as well as the design allows.
The air inlet should be cleared of any blockage. If the tower has louvers, they should be in the normal
design position, if adjustable. The eliminators should be free of foreign matter. Fan discharge should
be clear and unobstructed.

c) Water flow and heat load to the tower or representative cells, should be as close to design as the
system will permit. If the code recommended limitations cannot be met, all parties should review the
situation to agree on the deviation or delay/cancel the test.

d. Any water bypasses should be closed and inspected to ensure there is no leakage.

e. Any source of air leakage should be closed/blocked. Examples: access doors, mechanical
equipment supports, or holes in the casing or fan cylinders.



f. A mechanical draft tower must be operated with all fans operating on full speed forward. They
must not cycle during the test period. In the case of tower fans operating on VFD's, they should be
placed in by-pass mode if the systems allows this.

g. The owner or his representative should designate a coordinator qualified to integrate the testing
activity and the normal process operation being served by the cooling tower. Operators of the
system should be notified in advance of the testing activity.

h. An electrician or qualified operator should be available to assist in the measurement of fan power
on mechanical draft towers. A wattmeter is normally used to measure fan motor power at the
starters or other suitable location. If the power supply is over 600 volts or drive is not electrical,
another method acceptable to all parties should be identified to measure this parameter.

i. All parties to the test should be advised in advance of any special safety issues required at the site.
This includes training, equipment, testing, or restrictions. Southern is committed to safety in the
workplace and will ensure its employees and subcontractors comply with all rules and regulations.

Reconditioning

No matter who built your tower and when, Southern Cooling towers offers the genuine replacement
parts and reconstruction services needed to keep your cooling at its best.

Features

Tower Repair and Reconstruction

Our skilled task force of engineering, production and construction specialists stands ready to
upgrade, refurbish and repair your frp,wooden, concrete cooling tower, whether manufactured by
other companie



Inspections and Condition Reports

Inspections and Condition Reports

Our reconstruction specialists have been trained to analyze the condition of your tower — and its
capability to be successfully repaired, rebuilt, or upgraded. Your Southern sales representative can
arrange a free inspection of your tower.

Performance Testing

You can’t know how much any reconstruction effort has improved your tower unless you know how
your tower is performing now. Our staff of Testing and Ratings Engineers can help you to gain that
vital information

Quick Shipments

Southern cooling Towers has the best lead times in the industry. Our commitment is to ship units -
WHEN THE CUSTOMER WANTS IT!



