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Fig. 1 Variation of outlet water temperature of cooling
tower with filling area for 4 thermal models
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Fig. 2 Influence of wind velocity on outlet water

temperature of cooling tower for4 thermal models
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Fig. 3 Influence of water density on outlet water Fig. 4 Influence of different values of Lewis number on
temperature of cooling tower for 4 thermal models outlet water temperature of cooling tower
c. 2 3
4 1.1
1.0 0.15% .
4
4
1
4000 m? 10000 m* 28.295°C 24.114C
13000 m? 14000 m? 0.296°C
1 . M . 1990 194-208.

2 SOYLETMEZ M S. On the optimum performance of forced draft counter flow cooling towers J . Energy Conversion and Management
2004 45 2335-2341.
3 JABER H WEBB R L. Design of cooling towers by the effectiveness-NTU method J . ASME J Heat Transfer 1989 111 837-843.



5 595

4 BERMIER M A. Thermal performance of cooling towers J .ASHRAE J 1995 7 56-61.

5 M . 1990 10-11.

6 . M . 1996 195-197.

7 M. 2007 171-173.

8 . J . 1996 12 4-7. WANG Qi-shan. A mathematical model of cooling tower
thermodynamic calculation J . China Water & Wastewater 1996 12 4-7. in Chinese

9 . J. 1998 1 15-18. QIAN Huan-qun JIN An. Discussion on cooling tower models

J . Cold Storage Technic 1998 1  15-18. in Chinese
10 . D . 2007.

Thermal calculation models for large cooling towers
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Abstract According to the conservation of mass and energy a thermal calculation model for large cooling towers namely
humidity difference model was established by regarding the outlet water temperature as the assessment index of cooling
performance. A comparison was made among the enthalpy difference model four-variable model and humidity difference
model. The differences of the results calculated by various models as well as the influences of meteorological conditions

atmospheric pressure air dry-bulb temperature and air wet-bulb temperature  filling area and wind velocity on the
outlet water temperature of large cooling towers were analyzed. With the decrease of the dry-bulb temperature and the air
wet-bulb temperature or the increase of the filling area or the increase of the wind in certain range the outlet water
temperature decreases. The results show that the present model and the enthalpy difference model are applicable to the
thermal calculation of large or super-large cooling towers and during the design of large cooling towers much importance

should be attained to the optimization of cold end parameters of a circulating cooling water system.

Key words large cooling tower thermal calculation outlet water temperature of cooling tower humidity difference model

enthalpy difference model four-variable model





