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Abstract: Free cooling is attracting more and more attentions as an effective method for energy-saving of data center
cooling. Free cooling equipment based on thermosyphon has good heat transfer performance under small temperature
difference therefore it has good application potential. This paper investigates the performance and the energy-saving
effect of a thermosyphon with CO, as the working fluid for free cooling of data centers and compared with that of R22.
The experimental results show that the performance of CO, thermosyphon is affected more significantly by the filling
ratio compared with R22 thermosyphon. The optimal filling ratio is 150%, higher than R22. For the conditions with
optimal filling ratio, the heat transfer rates of CO, thermosyphon and R22 thermosyphon both increase with indoor and
outdoor temperature difference, and the heat transfer rate of CO, thermosyphon is higher than that of R22. When the
filling ratio or the temperature difference is small, there is dryout region in the upper part of the evaporator, which
disappears with the increase of temperature difference or filling ratio. The energy-saving analysis shows that the annual
thermosyphon free cooling time of a data center will be improved obviously when CO;, is utilized instead of R22.
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Fig. 4 Thermal imaging of evaporator at different filling ratio: (a)
110%: (b) 120%; (c) 130%; (d) 140%; (e) 150%; (f) 160%
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Fig. 5 Thermal imaging of evaporator at different indoor and
outdoor temperature: (a) 6 °C; (b) 8 °C; (c) 10 °C; (d) 12 °C;
(e) 14°C; (H)16°C
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Fig. 6 Comparison on the free cooling time of CO, thermosyphon
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