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Simulation Study and Optimisation of Refrigeration Performance of Gravity Cycle Cabinets
Chen Haidong! Liang Zhen' Yu Yingna®
( 1.School of Environmental Science and Engineering, Donghua University, Shanghai, 201620;
2.Kunshan KST Co., Ltd, Suzhou, 215300 )

[ Abstract ] A composite gravity circulation cabinet with fan added on both sides of the gravity cabinet is proposed. The
operation mode is to start the fan in the start-up stage and overload operation, and maintain natural convection in the rest time.
Based on the specific test data, the paper established a gravity circulation cabinet model, simulated its natural convection mode and
the operation performance of introducing a certain air volume mode at the opening, and found that the heat transfer capacity of the
gravity circulation cabinet could be improved by adding mechanical equipment to change the natural convection into forced
convection. At the same time, it is proved that the modified design of forced convection can also achieve the cooling effect of
natural convection gravity tank at higher water temperature. It can also achieve the heating effect of natural convection gravity tank
at low water temperature, increase the energy saving potential of gravity circulation tank, and make full use of natural cold and heat
sources. Further, the paper gives the control strategy of start-up stage through the simulation analysis of compound gravity
circulation tank. Compared with the optimization of the gravity cabinet with fan at the opening, it is found that although the two

design schemes are basically the same in terms of heat transfer capacity, the composite gravity circulation cabinet only needs to
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start the fan at the start-up stage and when the indoor load exceeds the design load, and maintains the pure natural convection

operation mode for the rest of the time, which not only avoids the airflow organization when the natural convection mode is

destroyed. The safety hazards caused by condensate water are reduced, and the original advantages of the gravity tank are retained,

such as long life without mechanical moving parts and the comfort of natural convection..
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Fig.3 Experimental and simulation results
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Table 2 Experimental and simulation results
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Table 3 Summarizes the simulation case groups and the number of corresponding wind turbines
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