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Prediction of Heat Transfer Performance of Gridding Low
Temperature Phase Change Heat Storage Unit
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(1. College of Energy and Power Engineering, Inner Mongolia University of Technology, Huhhot 010051, China
2. Inner Mongolia Key Laboratory of Renewable Energy, Huhhot 010051, China)

Abstract: The low temperature phase change heat storage unit with tubular internal flow gridding was
designed. The key factors affecting the heat transfer coefficient of the phase change heat storage unit were
determined, and the influence of single factor on the heat transfer coefficient of phase change heat storage
unit was analyzed. In the case of heat storage and heat release, the prediction model of heat transfer
coefficient of the phase change heat storage unit was established by using the improved multivariate
nonlinear regression method, and the fitting error was tested. The results showed that the heat transfer
coefficient of the phase change heat storage unit was synergistically influenced by the average temperature
of the phase change heat storage material side and the qualitative temperature of the heat transfer working
medium side. The average temperature of phase change heat storage material side was the main
influencing factor, the qualitative temperature of heat transfer medium side was the secondary influencing
factor. And there was significant interaction between the above two. In the case of heat storage or heat
release, the change law of heat transfer coefficient of phase change heat storage unit with single factor was
basically consistent, the heat transfer coefficient in the heat storage stage was obviously higher than that
in the heat release stage. The average relative errors of the prediction model of heat transfer coefficient of
phase change heat storage boxes were all less than 5.00% . Based on this study, the intelligent phase
change constant temperature system configuration in agricultural greenhouses could be guided and
optimized.
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Fig.4 Change curves of heat transfer coefficient of phase

change heat storage unit with characteristic temperature
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Tab.3 Regression model 1 statistics ( heat storage stage)
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Tab.4 Regression model 2 statistics ( heat release stage)

i H BN ! t Sig. {H
R 0.9820

R? 0.9650

F 2237.698 0 0. 000 1
W 12.774 32.296 0 0. 000 1
by, 0. 346 15.1540 0.000 1
kp, 0.220 10.976 0 0. 000 1
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Fig. 6 Multiple nonlinear regression surface of

heat transfer coefficient of phase change heat

storage unit in heat release stage
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