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ABSTRACT: The performance and design analysis for a NWD cooling tower using a com-
bined wet and dry type fill are numerically investigated and compared with the experimental
results. The Stoecker’s method is applied to the wet section and LMTD or NTU-Effective-
ness method to the wet and dry sections. The efficiency ratio of the NWD cooling tower to a
wet type crossflow cooling tower is 59.34%. The predicted resuit shows a good agreement
with the experimental data within 1.4% error. Plume abhatement is far better with a NWD
cooling tower than a counterflow cooling tower. It costs less than a conventional wet/dry
tower because the finned exchanger is eliminated. This method also leaves out complexity in
structure and intricacy in operation.

Key words: Novel wet/dry type cooling tower(NWD ¥ Zt&), LMTD method(LMTD®), NTU-
effectiveness method(NTU-#4€%5%), Plume(¥ <)
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Table 1 Inlet conditions

Wet-bulb temperature [C] 21.0
Dry-bulb temperature ['C] 23.8
Hot water temperature [ C| 41.7
Water flow rate [kg/s] 336
L/G 1.7
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Table 2 Inlet conditions

Wet-bulb temperature [C] 119
Dry-bulb temperature [ C] 16.0
Hot water temperature [C) 323
Water flow rate [kg/s] 38.1
L|G 1.9

Table 3 Numerical results

Parameters NWD Wet
NTU-effectiveness{LMTD
KaV/L 1.32 131 190
Range [C] 4.88 4661 793
Approach [TC] 1552 1573 | 1252
Enthalpy (k]/kg] 71.79 6850 | 66.74
DBTI[TC] 29.30 28.42 |24.37
Water temp. [C] 21.36 2757 12437
Efficiency 0.24 0237 039
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Table 4 Inlet conditions

Dry bulb temperature [T] 16.0
Wet bulb temperature ['C] 14.1

Water | Hot water temperature ['C] 37.0
L/G |12 13, 14, 15, 16,17, 18 19, 20

Air
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Fig. 10 Inlet conditions of being plumed in the counter cooling tower.
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