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with Various Operating Conditions
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Abstract

Design procedure for a counterflow-type cooling tower was set up using conventional Merkel theory.
The design data could be different depending on the characteristic curve selected by the engineer. It
reveals that the consistent and reasonable criteria are required based on the exact information of the
cooling tower performance. In this study, an off-design performance analysis program for a
counterflow-type cooling tower was developed and verified by comparing with experimental data. Also,
the effect of various operating conditions on the off-design performance of a cooling tower was
analyzed,
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Table 1 Design data (base case)

olg T3y &

Item Unit

Circulation water flow rate| m'/hr 39

Hot(inlet) water temp. T | 3
Cold(outlet) water temp. C 32
Inlet air wet bulb temp. T 27
Relative humidity % 60

Nominal capacity

kcal/hr| 19,500
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Table 2 :Of‘f-‘-design performance data (experiment and prediction)

Clgggigign Case 1 Case II Case I Case IV
Water flow rate (m?/s) 09x107° 3x107 298x10™7 | 3.02x10° | 1.1x10
Inlet air dry bulb temp. (C) 328 212 29.3 254 26.7
Relative humidity (%) 70 64 40.3 34.7 50
Inlet air wet bulb temp. (C) 28.1 22 196 156 193
Hot water temp. (T) 40 38 39 30 345
Cold water temp. (Exp.,C) 34 345 354 285 30.4
Cold water temp. (Cal.,C) 34 36.1 35.8 278 30.9
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Table 3 Comparison of the design data (current calculation, CTI bluebook, company’s

own design)
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Item Unit Case I | Case I | Case Il | Case IV | Case V
Circulation water flow rate | m'/hr 680 7725 800 1220
Hot water temp. °C 53 43 37 43
Cold water temp. °C 35 32 32 32
Wet bulb temp. °C 27 28 27 28
© Cell quanﬁty ea 1 3 2 2
(L/ G)CAL / (L/G)cn | 0.975 1.033 0.932 0.993 932
(NTU)car / (NTU)en , . 0.969 0.944 1.006 0.962 1.006
(L/G)car / (L/G)company 1625 | 1188 | 1186 115 | 1717
~ (NTU)car / (NTU)company 1409 | 1245 | 1275 | 1268 | 153
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Fig. 2 Effect of wet bulb temperature on the
exit water temperature.
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Fig. 4 Effect of water circulation rate on
the exit water temperature.
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water temperature.
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