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Cooling Tower Data Sheet

Eugene Jen
THERMOFLOW ENGINEERING LTD

TW

Email: jene@thermostat.com.tw

Ege Date: 9/11/2015 Page: 1
Selection Criteria gz 2+ i i
Capacity (MBH): 3.000.00 IBC Design Criteria
Capacity (KW): 878.00 Seismic Design Force (g) 19w R ik
CapaCIty (kcalfh) ?55088 VelOCIty Pressure (kPa) up to 287 M}i &~&&
Fluid Type: Water ’
k&  Flow (LPS): 42.0

i€-KB B Entering Fluid Temp (°C): 37.00

B-REAR Leaving Fluid Temp (°C): 3200

BIRER oy

i E RE 2
Product line is CTWVECC certified. Selection is rated in accordance with CTI Standard 201 RS. Sr3E A8 A e B %t £
Qty Model Capacity (kW) Percent Capacity
1 AT-19-79 263T 926.3 105.5
Airiv g
Selection Criteria
Capacity (MBH): 3,000.00 IBC Design Criteria
Capacity (kW): 878.00 Seismic Design Force (g) 19
Capacity (kcal/h): 755.088 Velocity Pressure (kPa) up to 2.87
Fluid Type: Water '
Flow (LPS): 42.0
Entering Fluid Temp (*C): 37.00
Leavini Fluid Temp (°C): 32.00
(] ].
Product line is CTI/ECC certified. Selection is rated in accordance with CTI Standard 201 R
Qty Model Capacity (kW] Percent Capacity
1 AT-19-79 350T 1,233.6 140.5
Ny~ N, N 2
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FIEURE 1 Cooling towver performance.
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Cooling tower design performance. Cooling tower approach temperature at 60°F wet-bulb temperature.

Cooling tower approach

Chiller Capacity (tons) 500 RANGE (°F) PERCENT LOAD APPROACH (°F) temperature at
Colling Tower (Condenser) Flow Rabe (gpm) 1000 4 29% 238 constant load .
. .o 4 0, J
Chiller EfflClency (COP) 6.10 6 30A) 39 WET BULB (oF) APPROACH (oF)
Design Wet Bulb (°F) 78 8 57% 5.3
Design Appronach Temperature (°F) 4.5 10 1% 6.4 30 21.5
Tower Entering Water Temperature (°F) 96.5 12 86% 1.7 35 18.6
T . o 14 100% 9.0

ower Leaving Water Temperature (°F) 82.5 40 16.0
Design Range (Condenser Water AT) (°F) 14 45 139
50 12.0
Comparison of available Cooling tower Water temperatures. 35 10.4
INCORRECTLY ASSUMED ACTUAL (AT 60°F OAWB) 60 9.0
65 74

PERCENT ov TEMPERATURE on TEMPERATURE
LoaD APPROACHCF) avaiagLE oF) APPROACHF)  pyajLABLE (°F) 70 6.0
29% 45 64.5 2.8 62.8 78 4.5
43% 4.5 64.5 39 63.9 80 4.0
57% 4.5 64.5 5.3 65.3 85 35

1% 4.5 64.5 6.4 66.4

86% 4.5 64.5 7.7 67.7

100% 4.5 64.5 9.0 69.0

e R A TE R D T 2.6%~8.5%¢18E (Growther and Furlong)

2017/5/5 9/40



i@‘r,ﬂ_)’gﬂﬂn% {7 % ¥ waterside economizeré #2 4
AELE 4 Comparison of tower approach temperatures.

INCORRECTLY ASSUMED ACTUAL

WET-BULB APPROACH TOWER TOWER LOAD APPROACH TOWER TOWER LOAD

TEMPERATURE (°F) LEAVING ENTERING HANDLED °F) LEAVING ENTERING HANDLED
(°F) (°F) (°F) (°F) (°F)

30 4.5 34.5 48.5 100% 21.5 51.5 65.5 100%

35 4.5 39.5 53.5 100% 18.6 53.6 67.6 84%

40 4.5 44.5 58.5 100% 16.0 56.0 70.0 60%

45 4.5 49.5 63.5 100% 13.9 58.9 72.9 31%

50 4.5 54.5 68.5 15% 12.0 62.0 76.0 0%

35 4.5 59.5 73.5 25% 10.4 65.4 79.4 0%

60 4.5 66.5 80.5 0% 9.0 69.0 83.0 0%

65 4.5 69.5 83.5 0% 7.4 72.4 86.4 0%

70 4.5 76.5 90.5 0% 6.0 76.0 90.0 0%

78 4.5 82.5 98.5 0% 4.5 86.5 98.5 0%
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Plant Power ve CWE

Lowest condenser water
femperature available from
' sower at this Joad and wet-bulb

1,3000

il i E = ) B b H E
Condensar Yabs Setpaeist (B

Hydeman, et. al. Pacific Gas and Electric. Used with permission.
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Chiller Plant Efficiency

At Various Loads And Outdoor Wet Bulb Temperatures
For Constant and Variahle Speed Chiller Plants

0.8

—
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—
A

Chilled Water Plant K\ Ton

0% 10% A0% B0% 7% B0% a0% 100%
Fercent Chiller Plant Load

"= 3 Plant (275F 'WE = = CSPlant @55F WE W3 Plant (@65F 'WE
CS Plant @65F WE — 5 Plant @76F WE w— /5 Plant @66F WE
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Alternative 1: Base design

cooling tower,
{2120 hp fans__

9.4°F range

85°F
. 2400 gpm
3' condenser water J (3.0 gperyion

pump, 40 hp
' 44°F
944F
L™ “ i Centrifugal chiller,
800 1ons
6.18 COP
1920 gpm

2.4 gpm/ton)

2017/5/5

Alternative 2: Wider range, smaller tower

cooling tower,
{2) 20 np fans »

14°F range
| 85°F

- 1600 gpm
)9 condlenser water 2.0 gpmyvton)

pump, 20 hp ’
o i “.F
99°F
ol W Centritugal chiver, ¥
o 800 tons
5.76 COP
1920 gpm o

cocing coll
12.4 gnmy'ton) "

L

Chiller 77% Pumps 15% Tower 8%

2
‘a N

Alternative 3: Wider range, optimized system

sooling tower,
2) 10 hp fans 1

)‘!9 condenser water | (2.0 gprston
pump, 20 kp

99°F

1920 gpm

(2.4 gpmyton)

cooling cc-!. =_

L
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Table 1. Summary of selection results for example chilled water system

Altarnative 1. Altarnative Z Alftamativa 3:
Basa dasign Smallar towar Optimizad system
Cooling tower range 94°F 14°F 14°F
Condansear watar flow 2400 gom 1600 gom 1600 gom
Cooling tower parameters
Footprint 1875 x2208ft 170x18.08 ft 18.75 = 22.08 ft
Weight 38,050 b 29136 b 37726 b
Cells 2 2 2
Fan power {total) 40 hp 40 hp 20 hp
Static lift 12.23 ft 12.16 ft 12.23 ft
Pressure drops
Condenser 2641 ft 1234 ft 2068 ft
Cooling tower 12.23 ft 12.16 ft 12.23 ft
Pipas, valve fittings 11.56 ft a2 ft 32 ft
Pump power required 40.16 bhp 1590 bhp 20.39 bhp
Chiller efficiency 6.18 COP E76 COP 6.09 COP
Annual energy consumption
Centrifugal chiller 259,776 kWh 278,389 KWh 262,225 kWh
Cooling tower 66,911 EWh 64,878 kWh 22 437 kWh
Condenser water pump 85,79 kWh 33,936 kWh 42 547 kWh
Total for system 412 456 kWh 277203 KWh 238,209 kWh

2017/5/5
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Table 1. Summary of selection results for example condenser water systems for 700-ton building load

AHRI ASHRAE GreenGuide ASHRAE GreenGuide
Standard 550/590 14°F AT, same tower, 14°F AT, oversized tower,
9.3°F AT* smaller pipes smaller pipes

CW flow rate 2100 1400 1400
CW pipe size 10 8 g8

CW system PD 30 30 30

condenser PD 24 n 15.6
tower static lift 12.3 12.3 19.2
chiller power 398.9 410.7 411.9
CW pump power 3G 20.2 24.5
tower fan power 321 321 16.0
total (kW) 468.6 456.7 452.4

*At the AHRI Standard flow rate of 3 gpmiton, using today's efficient chillers, the AT is 9.3°F rather than the 10°F often assumed.

Flgure 3. Chilller-plus—tower operating costs

B EEAE
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2 el R |

EEEEEEEEE
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Table 2. Study trends

/N

Operating AHRI SvAndard Condjtions ide Condi
Mode 3 gpm/ton design condenser Water flow rate 2 gpm/ton condenser watgr flow rate; sized cooling tower
SystemkW Potential % Water flow Tower speed SystemkW Potential % Water flow Tower speed
range savings control control range savings control control
Figures  90% load 393-12 4.6 Some savings by Litthe savings by 380-399 4.8 Reducing flow Reducing speed
4-5 T5°F WB reducing flow to reducing speed increases energy iNncreases energy
T0% usage usage
Figures  70% load 271-303 10.6 Reasonable savings | Some savings by 271-314 13.6 Some savings by Mo savings by
G-7 65°F WB by reducing flow to | reducing speed to reducing flow to reducing fan speed.
60% 10% 80% Fan speeds below
70% increase
energy usage
significantly
Figures  70% load 246-282 12.4 Reasonable savings | Some savings by 245-278 1.8 Some savings by Mo savings by
8-9 55°F WB by reducing flow to | reducing speed to reducing flow to educing fan speead.
60% T0% BO%%6 Fan speeds below
10% increase
energy usage
significantly
Figures  50% load 205-243 15.6 Significant savings | Significant savings 207-224 16 Some savings by hinimal savings by
10-11 65°F WB

Figures
1213

*

Figures = 30%:10:
14-15 55°F WB

M

by reducing flow to
60%%

718

energy

by reducing speed
to B0%

saves significant
energy

reducing flow to
T0%

» BUKBERGEREOKER S B2 HEEHIRF]
© B LAUKERH LGB KE

educing fan speed.
Fan speeds below
T0% increase

RANKZE ~ MIZKEERYBER

reducing speed to
70%

2017/5/5
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Figure 2: Chiller + tower energy consumption at various loads and condenser
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Figure 4: Energy savings comparison of tower leaving water control
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Fill Surface
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Cutboand Wataer Mozzle Cups
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Outboard
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