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Experimental research on a new low-temperature evaporation-concentration
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Abstract ; An evaporation-concentration system is built based on an air source heat pump with R134a as the working
fluid, coupled with a vacuum pump and a plate-fin heat exchanger. Without the need for fresh steam input, the steam
generated by the material can be recycled and reutilized, which reduces energy consumption and improves the heating
performance of the system.Under the condition of keeping other experimental variables unchanged,the influences of the
vacuum degree of the system and the environmental temperature on the performance of the system are explored.
Experimental results show that as the vacuum degree increases,the evaporation temperature of the system decreases,the
power consumption of the compressor drops, and the effective heating capacity of the system is significantly increased.
Under a vacuum degree of 0. 07 MPa in the evaporator, and the energy efficiency ratio (COP) of heat pump system
reaches 6. 0,and the system evaporation rate reaches 22 kg-h™".With the increasing ambient temperature, the heating
capacily , evaporation rate and COP of the system all increase.The heating capacity increases from 9.7 kW in an ambient
temperature of 0°C to 17.7 kW in an ambient temperature of 20°C , an increase of 83%. At an ambient temperature of
20°C , COP reaches 5. 38 ,and the evaporation rate is 17. 71 kg-h™".

Key words: air source heat pump; low temperature evaporation; evaporation rate; spent heat recovery
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