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Abstract; To address the heat dissipation demand under high power density conditions and high
energy consumption of cooling systems for equipment rooms of data centers, a design proposal
based on the optimization of heat exchange equipment per se is proposed. In this study, an
annular elliptical tube evaporative condenser was employed, and multi-objective optimization of
its fin structure parameters was carried out by combining numerical simulation with orthogonal
testing. The optimization results show that the optimal fin structure parameters are as follows:

fin height of 24 mm, fin thickness of 1 mm and fin spacing of 4 mm. When this combination of
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parameters was applied, the comprehensive evaluation factor of the evaporative condenser was 6.
41 % higher than that before the optimization. To further verify the optimization effect, impact
of the parameters on the heat transfer performance of the evaporative condenser before and after
the optimization was investigated under multiple operating conditions. The results show that

after optimization, the evaporative condenser achieved the best comprehensive performance at the

—1 1

wind speed of 2. 8 m * s ! on the windward face and the spray density of 5,6 g+ m '+ s ', with
total heat transfer of 4 280. 38 W, 36.35 % up from that before the optimization, and a pressure
drop of 12. 18 Pa, 19. 86 % lower than that before the optimization. Though excessive air wet

bulb temperature and cooling water flow would inhibit the external heat transfer process of the

condenser, the optimization secured an improvement in the heat transfer performance.

This

research is intended to offer a theoretical basis for design optimization of data center cooling

systems in terms of energy efficiency, operating efficiency and energy consumption.

Keywords: annular elliptical tube evaporative condenser; optimization of fin structure; multi-

objective optimization; orthogonal test; data center cooling
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Fig. 1 Structure diagram of annular elliptical tube evaporative condenser
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Fig. 2 3D model of the computational domain
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Fig. 4 Simulation results of Ap and Nu are compared with

the experimental results!**
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Fig. 5 Temperature distribution of different fin height
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Table 3 Results of orthogonal test of this paper
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mm mm
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Table 4 Range analysis with Jpgc as the response value
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Fig. 15 Influence of frontal wind speed on heat transfer
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