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A Novel Compact R32/DMF Absorption Refrigeration System Driven by
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Abstract  Absorption refrigeration is one of the most promising methods for recovering waste heat in data centers. However, the
conventional method demands high driving temperatures (>85 °‘C) and occupies substantial space, rendering it incompatible with the
waste heat (<70 °C) and high-density deployment requirements of data centers. To address these problems, for the first time, to the best
of our knowledge, a novel compact absorption refrigeration experimental prototype was developed based on the working pair R32/DMF,
which was selected for its suitability as a low-temperature driving heat source. Furthermore, compact plate heat exchangers were
employed for the absorber, generator, and solution heat exchangers to minimize the overall system footprint. Experimental results
indicated that under a driving heat source temperature range of 50-70 ‘C and an absorber cooling water inlet temperature of 25 °C, the
novel system achieved an evaporating temperature of approximately 13.1 “C and a coefficient of performance (COP) of up to 0.57. By
adjusting the expansion valve opening on the refrigerant side, the evaporating temperature was reduced to 10. 4 °C, with a corresponding
increase in COP to 0.69. Meanwhile, gradually reducing the expansion valve opening on the weak solution side caused the COP to
increase slightly. Moreover, a reduction in the evaporator inlet air temperature led to a corresponding decrease in the system COP. The
proposed compact, low-temperature, waste-heat-driven R32/DMF absorption refrigeration prototype presents a novel technical solution
for the decarbonization of data centers.

Keywords absorption refrigeration; waste heat recovery; data center cooling; organic working pair; compact design
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Fig.1 Principle of a compact absorption refrigeration system driven by low-temperature heat sources
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Fig.2 R32/DMF absorption refrigeration experimental
prototype
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Fig.3 System performance under varying driving heat

source temperatures
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