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Thermal equilibrium analysis and verification of heat convection
and radiation transfer in greenhouse at night
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Abstract In order to analyze the internal heat environment of solar greenhouse, the heat transfer theories were used to
research the heat convection and radiation transfer in greenhouse at night. The greenhouse internal heat equilibrium
model was established. This model could be used to calculate the amount of heat needed in winter greenhouses and to
evaluate actual application effect of heating system. The study showed the temperature computed was close to the
actual degree measured, which meant the equilibrium model could fit the real. The model also displayed the direction

and distribution of the heat flux in the greenhouse.and confirmed the role of the palisade structure on greenhouse heat

preservation.
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Fig. 1 Structure of greenhouse
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Table 1  Emissivity of different materials
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% 4t % Emissivity 0. 88 0.93 0.95 0.95 0. 70~0. 90

1.2 HitEHEHHRTE

S A SIS J T A A A GRS () b T T
ST B T AR SR L R T b 25 A A R R
EPRIE A HF B0 %5 8RB Nu & 50 24 U0,
5 ST 45 IR AN
1.3 AREERRK

A, FHMNA S R G ol R B 6 5 M
BHZERT T E SERL 8l THF T P E mEAE N

X 43 ¥ 23 SN 3 AL BE AR == P I R T A 1 A
PR R I K
Q = Com(T,—T,) = C,NVy(T, —T,)

AP Q A=’ NB B IIK . Wi C, Iz E
AL C =1, 01 kJ/ (kge C) sm N KB E AR
FHE AR m= NVy; N il = 54 = 58
Fe A IRFRA B AR 1 h 19 58 2 e OB R
B3V O NER IR A m® 5y Sy s keg/m’



953 SRR ¢ T PR T X I R ST A B 4 R R AT A 4 BT A B 175
2 AEAEHEREIZITHRIXRY
Table 2 Air exchange rate of different greenhouses
WERRX P20, 4NN % B R PR A R B HRL PC s il % BRI T T i R
Form Single-glass Poor seal Single-glass good seal Thin film PC board Sigle-glass and thin film
WKEL Rate 1.25 1. 00 0.60~1.00 1. 00 0. 90
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Fig. 3 Temperature of greenhouse at night
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Fig. 6 Heat flux of Greenhouse palisade structure
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