TRUWATER)

SERIES GOOLING TOWER

SINGLE-CELL UP TO 1500HRT COOLING CAPACITY

High Performance Counterflow Type




I (TRUWATER)

TC Series - ES Class is an induced draff,
counterflow, film filled, FRP square cooling
tower designed for air conditioning and
industrial process cooling applications.

The ES Class is specifically designed to meet
the 21st century challenges where the cost of
energy, space and labour are ever
increasing. It also incorporates a safety
maintenance platform complete with safety
railings for ease of maintenance.

This highly efficient engineered design ES
Class is a result of Truwater's commitment in
the continuous R&D in cooling tower
technology.

ES Class utilizes only components that are
manufactured from the finest raw material
and have been proven in the field. All
components are designed to operate
collectively to give the optimum overall
cooling efficiency. This translates to lower
operating cost and long term savings to the
operator.

up to 0.001% drift loss, solves water carry over
problems

* Reduced Plan Area
a saving in costly space.

- High Performance Fill
reduces energy consumption.

- Simplified Piping layout
streamlined layout and lower piping cost.

- Reliable Mechanical Driver System
trouble free operation.

- Safety Maintenance Platform
meets OSHA requirements.

:: Putrajaya Convention Centre Malaysia,
J 6000 HRT.




:: KLK Oleochemical Plant Port Klang, 6000 HRT.

T
:: Cambodia Utility, 2000 HRT,
FRP Pultruded Frame.

TC-ESSeres |
Structure Material: S=HDG Steel
F=FRP Pultruded T=Timber
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No Description
Fan Assembly

of

Material / Specification

Alluminium Alloy

V-Belt and Pulley System

FRP Pulley Cover

Motor

Weather Proof TEFC type

Fan Stack

FRP

Main Frame Structure

HDG Steel

Casing

FRP

Ladder

HDG Steel

Cold Water Basin Floor

FRP

VWl |IN|[cjla|DA|W|IN|—=

Cold Water Basin Frame

HDG Steel

—
o

Cold Water Basin Sump

FRP

-—
—

Louver

FRP

—_
N

High Performance
Film Fill Pack

PVC

Non-Clog Spray Nozzle

POLYPROPYLENE

Water Distribution System

PVC

Drift Eliminator

PVC

Safety Maintenance
Platform

HDG Steel

Safety Handrail

HDG Steel

Gear Box System

Optional

Model Definition Example

X=Stainless Steel

Heat Rejection Tong ——78 ———— |

(based on 0.78m3/hr/ton at 37°C

HWT /32°C CWT /27°C WBT)

Modification or
Custom Design
B=V-Belt & Pulley Drive
G=Gear Reducer Drive
E=Energy Saving
S=Space Saving
Number of Cells
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= TC-ES SERIES RANGE

Tower m3/hr @ Overall Dimension Anchor Bolts Data
Model TCS | 37/32/27°c| Kw
. L W H A B K (of D
350-18 273 11.0 3080 3080 4400 600 2440 800 3030 3090
350-1E 273 7.5 3720 3720 4400 600 2440 800 3670 3730
400-1S 312 15.0 3410 3410 4400 600 2440 800 3360 3420
400-1E 312 11.0 3720 3720 4400 600 2440 800 3670 3730
450-1S 351 15.0 3720 3720 4400 600 2440 800 3670 3730
450-1E 351 11.0 4020 4020 4400 600 2440 800 3970 4030
500-1S 390 15.0 4020 4020 4600 600 2440 1000 3970 4030
500-1E 390 11.0 4330 4330 4600 600 2440 1000 4280 4340
550-1S 429 18.5 4020 4020 4600 600 2440 1000 3970 4030
550-1E 429 15.0 4330 4330 4600 600 2440 1000 4280 4340
600-1S 468 18.5 4330 4330 4600 600 2440 1000 4280 4340
600-1E 468 15.0 4630 4630 4600 1100 3050 1000 4580 4640
650-1S 507 18.5 4630 4630 4600 1100 3050 1000 4580 4640
650-1E 507 15.0 4630 4630 4600 1100 3050 1000 4580 4640
700-18 546 22.0 4630 4630 4600 1100 3050 1000 4580 4640
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= TC-ES SERIES RANGE
LU Anchor Bolts Data  Piping Data Piping
Model TCS Water Water |Overflow | Drain | Make up Auto Dry Operating
- C1 D1 F G Inlet outlet & Manual Weight Weight
350-1S 1515 | 1545 | 3200 1540 | 200 x 1 200 x 1 80 x 1 50 x 1 50 x 1 2,205 5,145
350-1E 1835 | 1865 | 3200 957 | 200x 1 200 x 1 80 x 1 50x 1 50x 1 2,310 5,400
400-1S 1680 | 1710 | 3200 880 200 x 1 200 x 1 80 x 1 50x 1 50 x 1 2,370 5,490
400-1E 1835 | 1865 | 3200 957 200 x 1 200 x 1 80 x 1 50x 1 50x 1 2,660 6,185
450-1S 1835 | 1865 | 3200 957 200 x 1 200 x 1 80 x 1 50 x 1 50 x 1 2,690 6,240
450-1E 1985 | 2015 | 3200 | 1020 | 200x 1 200 x 1 80 x 1 50x 1 50x 1 2,830 6,750
500-1S 1985 | 2015 | 3400 | 1020 | 250x 1 250x1 | 100x 1 80x 1 50 x 1 3.200 7,120
500-1E 2140 | 2170 | 3400 | 1110 | 250x 1 250x 1 | 100x 1 80 x 1 50x 1 3,710 8,260
550-18 1985 | 2015 | 3400 | 1020 | 250x 1 250x1 | 100x 1 80 x 1 50 x 1 3.300 7,220
550-1E 2140 | 2170 | 3400 | 1110 | 250x1 250x1 | 100x 1 80 x 1 50x 1 3,810 8,360
600-1S 2140 | 2170 | 3400 | 1110 | 250x 1 250x1 | 100x 1 80 x 1 50 x 1 4,060 8,610
600-1E 2290 | 2320 | 3400 | 1185 | 250x1 250x1 | 100x 1 80 x1 50x 1 4,460 9,730
650-18 2290 | 2320 | 3400 | 1185 | 250x 1 250x 1 | 100x 1 80 x 1 50 x 1 4,560 9.830
650-1E 2290 | 2320 | 3400 | 1185 | 250x 1 250x 1 | 100x 1 80x1 50x 1 4,810 10,490
700-18 2290 | 2320 | 3400 | 1185 | 250x 1 250x1 | 100x 1 80x 1 50 x 1 4,910 10,590
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= TC-ES SERIES RANGE

Tower m3/hr @ Overall Dimension Anchor Bolts Data
Model TCS | 37/32/27°c| Kw
. L W H A B K © D Ci
700-1E 546 15.0 4940 4940 4600 1100 3050 1000 4890 4950 1630
750-18 585 22.0 4940 4940 4600 1100 3050 1000 4890 4950 1630
750-1E 585 18.5 5240 5240 4600 1100 3050 1000 5190 5250 1730
800-1S8 624 30.0 4940 4940 4600 1100 3660 1000 4890 4950 1630
800-1E 624 18.5 5240 5240 4600 1100 3050 1000 5190 5250 1730
850-18 663 22.0 5240 5240 4600 1100 3050 1000 5190 5250 1730
850-1E 663 18.5 5550 5550 4900 1100 3050 1000 5500 5560 1833
900-1S 702 30.0 5240 5240 4900 1100 3660 1000 5190 5250 1730
900-1E 702 22.0 5550 5550 4900 1100 3050 1000 5500 5560 1833
950-18 741 30.0 5550 5550 4900 1100 3660 1000 5500 5560 1833
950-1E 741 18.5 6160 6160 4900 1100 3050 1000 6110 6170 2037
1000-1S 780 37.0 5550 5550 4900 1100 3660 1000 5500 5560 1833
1000-1E 780 22.0 6160 6160 5250 1100 3050 1200 6110 6170 2037
1250-1S 975 45.0 6160 6160 5250 1100 4270 1200 6110 6170 2037
1250-1E 975 30.0 6770 6770 5250 1525 4270 1200 6720 6780 1680
1500-1S 1170 55.0 6770 6770 5250 1525 4270 1200 6720 6780 1680
1500-1E 1170 37.0 7380 7380 5250 1525 4270 1200 7330 7390 1833
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= TC-ES SERIES RANGE
LLUEAN Anchor Bolts Data  Piping Data Piping Size
Model TC$ Water | Water Overflow| Drain | Make up Auto Dry Operating
5 D1 D2 F G Inlet Ovutlet & Manual Weight Weight
700-1E 1675 1600 3400 2470 | 250x1 | 250x 1 | 100 x 1 80 x 1 50x 1 5,480 11,940
750-1S 1675 1600 3400 2470 | 250x 1 | 250x1 | 100x1 | 80x1 50x 1 5,580 12,040
750-1E 1775 1700 3400 2620 | 250x1 | 250x1 | 100x1 | 80x1 50x 1 6,270 13,530
800-1S 1675 1600 3400 2470 | 300x1 | 300x1 | 100x1 80x 1 50x 1 5,680 12,140
800-1E 1775 1700 3400 2620 | 300x1 | 300x1 | 100x1 80x 1 50x 1 6,420 13,780
850-1S 1775 1700 3400 2620 | 300x1 | 300x1 | 100x1 80x 1 50x 1 6,520 13,880
850-1E 1880 1800 3700 2775 | 300x1 | 300x1 | 100x 1 80 x 1 50x 1 7,200 15,460
900-1S 1775 1700 3700 2620 | 300x1 | 300x1 |100x1 | 80x1 50x 1 6,620 13,980
900-1E 1880 1800 3700 | 2775 |300x1 | 300x1 |100x1 | 80x]1 50x 1 7,300 15,560
950-1S 1880 1800 3700 2775 |300x1 | 300x1 |100x1 | 80x1 50x 1 7,400 15,660
950-1E 2085 2000 3700 | 3080 |300x1 |300x1 |100x1 | 80x1 50 x 1 8,870 19,050
1000-1S 1880 1800 3700 2775 |300x1 | 300x1 | 100x1 80x 1 50x 1 7,500 15,760
1000-1E 2085 2000 3900 3080 | 300x1 | 300x1 |100x1 80 x 1 50x 1 10,040 21,670
1250-1S | 2085 2000 3900 | 3080 |300x1 |300x1 |100x1 | 80x1 50 x 2 10,290 21,920
1250-1E | 1735 1655 3900 | 2545 |300x1 | 300x1 |100x1 | 80x1 50 x 2 12,310 26,360
1500-1S | 1735 1655 3900 | 2545 |350x1 | 350x1 |100x1 | 80x1 50 x 2 13,000 27,500
1500-1E | 1890 1805 3900 | 2774 | 350x1 | 350x1 | 100x1 | 80x1 50 x 2 14,550 30,420
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GENERAL NOTES :
« BASIN CONSTRUCTION - PURCHASER TO DESIGN, CONSTRUCT AND FURNISH FOUNDATION COMPLETE TO SUIT THE GENERAL DIMENSIONS
OF THIS DRAWING.
« OPERATING WEIGHT - TOWER OPERATING WEIGHT IS TOTAL WET OPERATING WEIGHT OF TOWER ONLY EXCLUDING WATER IN CONCRETE BASIN.
< BASINHEIGHT, BH - BH MAY BE VARY FROM 300MM TO 2000MM DEPENDING ON PURCHASER REQUIREMENTS. /

= TC-ES SERIES RANGE
Tower m3/hr @ Overall Dimension Anchor Bolts Data
Model TCS | 37/32/27°c| Kw
. L W H A B K C D
350-18 273 11.0 3080 3080 3800 600 2440 800 3720 3720
350-1E 273 7.5 3720 3720 3800 600 2440 800 4360 4360
400-1S 312 15.0 3410 3410 3800 600 2440 800 4050 4050
400-1E 312 11.0 3720 3720 3800 600 2440 800 4360 4360
450-1S 351 15.0 3720 3720 3800 600 2440 800 4360 4360
450-1E 351 11.0 4020 4020 3800 600 2440 800 4660 4660
500-18 390 15.0 4020 4020 4000 600 2440 1000 4660 4660
500-1E 390 11.0 4330 4330 4000 600 2440 1000 4970 4970
550-18 429 18.5 4020 4020 4000 600 2440 1000 4660 4660
550-1E 429 15.0 4330 4330 4000 600 2440 1000 4970 4970
600-1S 468 18.5 4330 4330 4000 600 2440 1000 4970 4970
600-1E 468 15.0 4630 4630 4000 1100 3050 1000 5270 5270
650-1S 507 18.5 4630 4630 4000 1100 3050 1000 5270 5270
650-1E 507 15.0 4630 4630 4000 1100 3050 1000 5270 5270
700-1S 546 22.0 4630 4630 4000 1100 3050 1000 5270 5270
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GENERAL NOTES :
* BASIN CONSTRUCTION - PURCHASER TO DESIGN, CONSTRUCT AND FURNISH FOUNDATION COMPLETE TO SUIT THE GENERAL DIMENSIONS

OF THIS DRAWING.
* OPERATING WEIGHT - TOWER OPERATING WEIGHT IS TOTAL WET OPERATING WEIGHT OF TOWER ONLY EXCLUDING WATER IN CONCRETE BASIN.
* BASIN HEIGHT, BH - BH MAY BE VARY FROM 300MM TO 2000MM DEPENDING ON PURCHASER REQUIREMENTS. /

= TC-ES SERIES RANGE

LU E SN Anchor Bolts Data  Piping Data Piping Size
Model TCS Water | Water |Overflow| Drain Make up Dry Operating
- Auto & Manual |  Weight Weight
350-1S 1485 1460 2600 1540 | 200 x 1 2,100 4,890
350-1E 1805 1780 2600 957 | 200 x 1 2,200 5,130
400-1S 1650 1625 2600 880 | 200 x 1 2,250 5,220
400-1E 1805 1780 2600 957 200 x 1 2,530 5,880
450-1S 1805 1780 2600 957 200 x 1 2,560 5,930
450-1E 1955 1930 2600 1020 |200x 1 PURCHASER TO DESIGN, CONSTRUCT 2,690 6,410
500-1S 1955 1930 2800 1020 | 250 x 1 AND FURNISH WATER OUTLET, 3,040 6,760
500-1E 2110 2085 2800 1110 | 250 x 1 OVERFLOW, DRAIN, MAKE UP TO SUIT 3,520 7.850
550-1S | 1955 | 1930 | 2800 | 1020 |250x 1 REQUIREMENTS 3,140 6,860
550-1E 2110 2085 2800 1110 | 250 x 1 3.620 7,940
600-1S 2110 2085 2800 1110 | 250x 1 3,860 8,180
600-1E 2260 2235 2800 1185 | 250x 1 4,240 9.240
650-1S 2260 2235 2800 1185 | 250 x 1 4,330 9,340
650-1E 2260 2235 2800 1185 | 250 x 1 4,570 9,970
700-1S 2260 | 2235 2800 1185 | 250 x 1 4,660 10,060
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PURCHASER TO DESIGN, CONSTRUCT AND FURNISH FOUNDATION COMPLETE TO SUIT THE GENERAL DIMENSIONS

- TOWER OPERATING WEIGHT IS TOTAL WET OPERATING WEIGHT OF TOWER ONLY EXCLUDING WATER IN CONCRETE BASIN.
- BH MAY BE VARY FROM 300MM TO 2000MM DEPENDING ON PURCHASER REQUIREMENTS.
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= TC-ES SERIES RANGE

Tower m3/hr @ Overall Dimension Anchor Bolts Data
Model TCS | 37/32/27°c| Kw
. L W H A B K © D Ci
700-1E 546 15.0 4940 4940 4000 1100 3050 1000 5580 5580 1600
750-18 585 22.0 4940 4940 4000 1100 3050 1000 5580 5580 1600
750-1E 585 18.5 5240 5240 4000 1100 3050 1000 5880 5880 1700
800-1S8 624 30.0 4940 4940 4000 1100 3660 1000 5580 5580 1600
800-1E 624 18.5 5240 5240 4000 1100 3050 1000 5880 5880 1700
850-18 663 22.0 5240 5240 4000 1100 3050 1000 5880 5880 1700
850-1E 663 18.5 5550 5550 4300 1100 3050 1000 6190 6190 1803
900-1S 702 30.0 5240 5240 4300 1100 3660 1000 5880 5880 1700
900-1E 702 22.0 5550 5550 4300 1100 3050 1000 6190 6190 1803
950-18 741 30.0 5550 5550 4300 1100 3660 1000 6190 6190 1803
950-1E 741 18.5 6160 6160 4300 1100 3050 1000 6800 6800 2007
1000-1S 780 37.0 5550 5550 4300 1100 3660 1000 6190 6190 1803
1000-1E 780 22.0 6160 6160 4650 1100 3050 1200 6800 6800 2007
1250-1S 975 45.0 6160 6160 4650 1100 4270 1200 6800 6800 2007
1250-1E 975 30.0 6770 6770 4650 1525 4270 1200 7410 7410 1650
1500-1S 1170 55.0 6770 6770 4650 1525 4270 1200 7410 7410 1650
1500-1E 1170 37.0 7380 7380 4650 1525 4270 1200 8020 8020 1802




TGS 1250-1E TO TCS 1900-1E

* BASIN

—|>

C

-6 B FAN

PLAN VIEW

@

P o] ) 7 T 375, _BH
— I =T
o o o o o T
ls -
£ £ £ £ £ Ry
& [sECTION Y-Y]
o) £ £ £ £ £ [
X X
=h }
B £ £ £ £ o
=
m T
2 =
— —
i "\PUMP SUMP DESIGN BY OTHERS
SECTION XX

& |

x|

GENERAL NOTES :
* BASIN CONSTRUCTION -

* OPERATING WEIGHT

HEIGHT, BH

FRONT VIEW

OF THIS DRAWING.

- TOWER OPERATING WEIGHT IS TOTAL WET OPERATING WEIGHT OF TOWER ONLY EXCLUDING WATER IN CONCRETE BASIN.
- BH MAY BE VARY FROM 300MM TO 2000MM DEPENDING ON PURCHASER REQUIREMENTS. /
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= TC-ES SERIES RANGE

Tower Anchor Bolts Data Piping Data Piping Size Weight (kg)
Model TCS Overflow | Drain | Make up Auto Operating
- Cc2 D1 D2 F G Inlet | Outlet & Manual | Weight | Weight
700-1E 1630 1590 | 1600 | 2800 | 2470 | 250x 1 5,210 11,340
750-1S 1630 1590 | 1600 | 2800 | 2470 | 250x 1 5,300 11,440
750-1E 1730 1690 | 1700 | 2800 | 2620 | 250x 1 5,960 12,850
800-1S 1630 1590 | 1600 | 2800 | 2470 | 300x 1 5,400 11,530
800-1E 1730 1690 | 1700 | 2800 | 2620 | 300x 1 6,100 13,090
850-1S 1730 1690 | 1700 | 2800 | 2620 | 300x 1 6,190 13,190
850-1E 1834 1795 | 1800 | 3100 | 2775 | 300x 1 6,840 14,690
900-1S 1730 1690 | 1700 | 3100 | 2620 | 300x 1 PURCHASER TO DESIGN, CONSTRUCT | 6:290 13,290
900-1E 1834 1795 1800 3100 | 2775 | 300x 1 AND FURNISH WATER OUTLET, 6,940 14,780
950-1S 1834 1795 | 1800 | 3100 | 2775 | 300x 1 OVERFLOW, DRAIN, MAKE UP TO SUIT 7,030 14,880
950-1E | 2036 2000 | 2000 | 3100 | 3080 | 300x 1 REQUIREMENTS 8,430 18,100
1000-1S | 1834 1795 | 1800 | 3100 | 2775 | 300x 1 7,120 14,970
1000-1E | 2036 2000 | 2000 | 3300 | 3080 | 300x 1 9,540 20,590
1250-1S | 2036 2000 | 2000 | 3300 | 3080 | 300x 1 9,780 20,820
1250-1E | 1680 1650 | 1655 | 3300 | 2545 | 300x 1 11,690 | 25,040
1500-1S | 1680 1650 | 1655 | 3300 | 2545 | 350x 1 12,350 | 26,130
1500-1E | 1833 1805 | 1805 | 3300 | 2774 | 350x 1 13,820 | 28,900

10
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TC-ES SERIES COUNTERFLOW COOLING TOWER SPECIFICATION

1.0 GENERAL

The cooling tower shall be induced draft,
counterflow square, film filled, FRP cooling fower.
For multiple cell units, watertight partition and
balancing line shall be provided fo create
completely equal, seperate cells. The cooling
tower must be constructed with service and
maintenance platform, safety handrail c/w caged
ladder and vibration switch fo meet DOSH
(Department of Occupational Safety and Health)
standards. Cooling Tower shall be Truwater TC
Series ES Class or approved equivalent.

2.0 CAPACITY

Cooling tower shall be capable of providing
thermal performance scheduled.

3.0 PERFORMANCE WARRANTY

The cooling tower manufacturer shall guarantee
that the tower supplied will meet the specified
performance conditions when the tfower s
installed according to plans. If, because of a
suspected thermal performance defficiency, the
Owner chooses to conduct an on-site thermal
performance test under the supervision of a
qualified, disinterested third party in accordance
with CTl standards during the first year of operation;
and if the tower fails to perform within the limits of
test tolerance, then the cooling tower
manufacturer will pay for the cost of the test and
will make such corrections as are appropriate and
agreeable to the Owner to compensate for the
performance deficiency.

4.0 CONSTRUCTION

The cooling tower main frame structure shall be hot
dipped galvanized steel (HDGS). The casing,
louver and fan cylinder shall be made of Fiberglass
Reinforced Polyester (FRP).

9.0 MECHANICAL EQUIPMENT

5.1 Fan(s) shall be propeller type, incorporating
heavy duty blades of cast aluminium alloy. Blades
should be individually adjustable.

5.2 V belts shall be of rubber and pulleys shall be
cast aluminium alloy with the grooves of standard
dimensions. FRP Belt cover must be provided fo
protect V belts from moist discharge air.

5.3 Mofor(s) shall be TEFC, weather proof, squirrel
cage, for 3 ph/50Hz/415V power supply and
installed outside air stream.

54 The complete mechanical equipment
assembly for each cell shall be supported by a
rigid, welded, hot dipped galvanised steel
structural support. Vibration limit switches must be
installed to shut off the motor if excessive vibration
occurs. The switch is located on the motor end of
the mechanical equipment support outside he fan
cylinder, so as not to be exposed directly to the
discharge air stream and for ease of maintenance
and access o reset.

TRUWATER

Tel. : +603 7880 8800

E-mail : Tw.Cooling@truwater.com.my

™ Truwater Cooling Towers Sdn Bhd (188113-A)
Executive Suite 702, Block B, Kelana Business Centre, No. 97, Jalan $§7/2, Kelana Jaya, 47301 Petaling Jaya, Selangor, Malaysia.

Fax : +603 7804 5519

6.0 FILL AND DRIFT ELIMINATORS

6.1 Fill shall be film type, rigid, corrugated PVC
sheets that are conducive to cooling water with
UV protected and self extinguishing properties. Fil
shall be cross-corrugated and the surface of the
sheet shall have a suitable micro-structure to
improve turbulence and water distribution. Fill
sheets shall be bonded at all contact points. Fill
shall be of alternate tip configuration to improve
water drainage and minimize air pressure drop.
6.2 Drift Eliminators shall be assembled in easily
removable modules. Drift Eliminator shall be 3 pass
sinusoidal-shaped blade type. Guarantee drift
losses must not exceed 0.005% of the design water
flow rate.

1.0 HOT WATER DISTRIBUTION SYSTEM

Each cell of the tfower shall be equipped with hot
water distribution system. Header and lateral pipes
shall be PVC. Nozzles shall be non-clogging,
capable of passing objects up to 25mm in
diameter. The spray must be designed such that
the nozzle outlet is the lowest point in the system.
The water inlet connection shall be located
outside the tower casing. No rotating mechanical
sprinkler system is allowed.

8.0 COLD WATER BASIN

The cold water basin shall be of FRP and supported
on HDG Steel framework. The basin shall be
designed with sufficient water capacity to avoid
air enfrainment in the outlet during operafing
conditions. FRP sump(s) shall be provided and
equipped with suction strainer, make-up ball valve,
overflow and drain. For multiple tower
arrangement, equilising pipes between basins shall
be provided to maintain the same level of waterin
each basin.

9.0 ACCESS AND SAFETY

Service and maintenance platform must be
constructed at the fan deck level to facilitate easy
inspection & maintenance of the fan machinery.
Inspection door and caged ladder shall also be
provided. Louver panel shall be removable for
access to the sump, make-up, overflow and
suction strainer. HDG steel fan guard shall be
provided over each fan cylinder.
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