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Table 3 Contrast of temperature of greenhouse with three kinds of walls (°C)
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SIRIED EHMIR — -
ZEEE A HAR RS +5k% ks
e AR 5.55 26.53 28.18 29.12
AR -6.10 481 3.95 2.85
AP -2.33 11.05 9.83 9.29
A PCM F1 50 mm EPS 4354 Ay 5 R 25 $h: AL v 1
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SIMULATION STUDY ON OPTIMUM COMPOSITE THICKNESS OF
PHASE CHANGE HEAT STORAGE WALL

Shi Panpan', Lyu Jian', Sun Yuping', Li Xianli', Wang Bo’, Wang Leibo'
(1. School of Energy and Safety Engineering , Tianjin Chengjian University , Tianjin 300384, China;
2. Tianjin Jinneng Binhai New Energy Co., Ltd., Tianjin 300384, China)

Abstract: In order to reasonably determine the optimum thickness of heat storage layer and insulation layer of the
composite wall in solar greenhouse, this paper studies the effect of different thickness of heat storage layer and insulation
layer of the greenhouse by means of numerical simulation of EnergyPlus based on the dynamic heat transfer
characteristics in Tianjin region.The results show that the heat preservation and storage capability of the wall is limited
with the increase of the thickness of the heat storage layer and the insulation layer; the optimum combination thickness of
composite phase change wall is 40 mm PCM+300 mm +50 mm EPS, and the 40 mm PCM, 50 mm EPS are the "turning
points" of wall thermal storage and heat preservation under typical meteorological conditions in Tianjin region. Compared
with cob wall and brick wall with the same thermal resistance, the maximum temperature of the optimized composite
phase change wall is reduced by 1.65 and 2.59 “C, the minimum temperature is increased by 2.04 and 2.90 °C, and the
land occupation area of the optimized composite phase change wall is reduced by 81% and 60% respectively. As a result,
the optimized composite phase change wall can significantly reduce the temperature fluctuation of greenhouse throughout
the day and effectively improve the overall level of greenhouse thermal environment, and improve the utilization rate of

land.

Keywords: greenhouse; wall; heat storage layer; insulation layer; EnergyPlus





