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MODELLING WATER-COOLED AIR COOLERS UNDER WET-COOING
CONDITIONS

ZHOU Guang'  YeYun-yang? ZUO Wang-da®> ZHOU Xiao-Qing!
(1. Guangzhou University, Guangzhou, Guangdong, 510006, China;
2. University of Colorado at Boulder, CO, Boulder 80309, USA)

Abstract In this paper, firstly, we built up a new mathematical model of water-cooled air cooler under wet-cooling
conditions. The characteristics of the new model are: (1) It is based on lumped parameter modeling approach, using wet-
dry transformation method. That is using the heat transfer calculation method of dry-cooling conditions to calculate the
wet conditions; (2) The new model does not need geometrical data of the heat exchanger to calculate the heat transfer. It
only uses nominal data in the design phase of air-conditioning system and can predict the performance of water-cooled
air cooler under non-nominal conditions. (3) The surface convective heat transfer coefficients of two sides are deduced
from nominal sensible heat transfer flow rate and do not need user to provide them. Secondly, the new water-cooled air
cooler model was built up by Modelica. At Last, to validate the new model, case study was conducted with a test data.
The results of validation showed that the proposed the new model provide a much quick approach in evaluating the
thermal performance of the water-cooled air cooler, meanwhile, it has reasonable accuracy.

Key words water-cooled air cooler; wet-dry transformation method; mathematical model; Modelica
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1 14.85 15.71 5.79% 12.00 11.58  3.50%  5.192 4.846  6.67%
2 15.20  15.99 5.20% 12.50 12.11  3.12% 4.778 4.446 6. 96%
3 16.65 17.48 4.98% 14.30 13.81  3.43% 4.635 4.229  8.75%
4 15.30  15.91 3.99% 12.25 11.84  3.35%  5.499 5. 151 6. 33%
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7 15.75 16.49 4.70% 12.90 12.56  2.64% 4.596  4.316  6.09%
8 16.10 16.76 4.10% 13.70 13.23  3.43% 4.372 3. 948 9. 70%
9 17.10  17.91 4.74% 15.35 14.91  2.87%  3.482 3.080  11.54%
10 14.60 14.65 0.34% 11.20 11.03  1.52% 4.243 4. 289 1. 08%
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