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Dynamic characteristics of the refrigerant migration during
the on-off processes of a horizontal freezer

LENG Yongqiang, ZHANG Zhenya, HUANG Dong

(School of Energy and Power Engineering, Xi’ an Jiaotong University, Xi’an 710049, China)

Abstract; Refrigerant migration and redistribution will occur during the on-off processes of a refrigerating system.
Based on a horizontal freezer BC/BD-379HBN, dynamic characteristics of the refrigerant migration and its effects
on the freezer performance were studied experimentally. Results show that the process of the start-up can be divided
into three stages, i.e., refrigerant emigrating from evaporator, evaporator two-phase section increasing stage, and
evaporator two-phase section stabilized stage. In the first stage, the refrigerant flowrate through the compressor was
larger than that through the capillary tube, resulting in an increase in the condensing pressure. In the second stage,
condenser outlet temperature stabilized gradually with the increase in the refrigerant flowrate through the capillary
tube, indicating the end of the pressure-difference rebuilt process. In the third stage, a maximum cooling capacity
was obtained due to the fact that the two-phase section covered the whole evaporator tube pass. The refrigerant
redistribution process occupied 3.50 minutes which was about 32% of a single compressor-on period. However, the
cooling capacity during this process was small. In conclusion, a large migrating loss was introduced by the start-up
refrigerant migration process of the freezer.
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Fig.1 Schematic diagram of a single temperature horizontal

freezer
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Tab.1 Main specifications and parameters of the tested freeze
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Fig.2 Temperature sensor placements inside the freezer
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Fig.3 Variation in condenser temperature during a single period
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Fig.4 Variation in evaporator temperature during a single period
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Fig.5 Variation in compressor suction and exhaust temperature
during a single period
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Fig.6 Temperature differences between evaporator and air inner

surface during a shut-down
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Tab.2 Temperature variations of five measuring points during a

start-up
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Tab.3 Energy consumption of a start-up
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