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Experimental study of a membrane distillation desalination

system based on CPU waste heat
CHEN Jiawei s HU Xiao , LIANG Huishun,LIU Zhonghui ,YANG Zhicheng
(School of Mechanical Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To investigate the feasibility and key influencing factors of a CPU waste heat-driven
membrane distillation desalination system, an experimental setup based on CPU waste heat was
constructed. The effects of CPU power, feed temperature, permeate flow rate, and salt mass fraction on
system heat dissipation, membrane flux, thermal efficiency, and equivalent electricity savings were
studied. Results indicate that the system operated stably and effectively when driven by CPU waste heat
exceeding 240 W. At 360 W CPU power and 55 °C feed temperature, membrane flux reached 12. 4 kg/(m”+h).,
thermal efficiency was 35. 2%, heat dissipation efficiency was 46.8% . and equivalent electricity savings
amounted to 0.09 kW ¢ h. Increasing CPU power enhanced membrane flux and equivalent electricity
savings. Higher feed temperatures boosted membrane flux and thermal efficiency but reduced heat
dissipation efficiency and equivalent electricity savings. Elevating permeate flow rate increased membrane
flux while decreasing thermal efficiency. Higher salt mass fraction inhibited both membrane flux and
thermal efficiency. System performance was primarily governed by thermodynamic driving forces, with
CPU power and feed temperature exerting the most significant influence, followed by salt mass fraction,
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while permeate flow rate had a relatively weaker effect. These findings provide experimental evidence and

theoretical support for developing "waste heat-water" coupling systems in data centers.

Key words: CPU waste heat; membrane distillation; membrane flux; thermal efficiency; heat

dissipation effect
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