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Fig. 1 Chart of freezing heat exchanger
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Fig. 2 Chart of inner-water freezing at flow condition
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Fig. 3 Freezing heat transfer performance of turbulent surface water
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Fig. 5 Simulation values and the fitted curves of K, of two freezing heat exchangers
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Simulation analyses of heat transfer characteristics
for freezing heat exchanger

QIAN Jian-feng"'*, ZHANG Ji-li', SUN De-xing’

( 1.School of Civil Engineering, Dalian University of Technology, Dalian 116024, China;
2.School of Construction & Refrigeration Engineering, Harbin University of Commerce, Harbin 150028, China;

3. School of Municipal & Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China )

Abstract: It is a new idea to develop and utilize the surface water heat energy by the heat pump
system with freezing heat collection in the cold regions, and the heat transfer performance of the key
device named freezing heat exchanger is directly related to the heating efficiency of the heat pump
system. After introducing the freezing heat exchanger and its heat transfer conditions in winter, on
the basis of quasi-static approximation and the fitting method, the heat transfer characteristics of the
turbulent surface water are simulated and analyzed with the definition of the dimensionless
parameters, such as equivalent freezing heat transfer coefficient ratio. And the statistical mathematical
model of the average equivalent freezing heat transfer coefficient ratio is built up in the deicing cycle.
The results show that the instantaneous equivalent freezing heat transfer coefficient ratio is greater
with the lower inlet water temperature or wall temperature, the smaller diameter and Re number and
the bigger tube length, while the average equivalent freezing heat transfer coefficient ratio of the

freezing heat exchanger is between 1 and 4.

Key words: freezing heat exchanger; surface water; heat pump; heat transfer performance; equivalent

freezing heat transfer coefficient ratio



