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Analysis of Nocturnal Thermal Insulation Effect of |
Thermal Curtain in Plastic Greenhouse
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ABSTRACT

A simulation model of plastic greenhouse was developed to evaluate the insulation
effect of thermal curtain. Change in thermal environment with and without thermal
curtain was verified through experiments, which agreed with the predicted values
satisfactorily. About 18 to 20% of energy was saved in the plastic greenhouse by

employing the P.E. film thermal curtain.

Employing P.E. film thermal curtain also raised the temperature of the covering
film and inner air by 1°Cand 1.5 ~ 1.8°C, respectively.
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NOMENCLATURE
QC convective heat transfer (w)
QR radiative heat transfer (w)
M mass transfer (kg/sec)
C specific heat (J/kg . °K)
\" volume (m?) or volumetric ventilation 1ate
- (m?/sec)
QH supplied heat source (w)
Qv ventilation heat loss (w)
QFG  conductive heat transfer (w)
t time (hour)
T temperature ('K)
W humidity ratio (kg/kg - dry air)
h convective heat transfer coefficient
(w/m?. °K)
A area (m?)
L characteristic length (m)
R resistance of moisture diffusivity (sec/m)
K conductive heat transfer coefficient
(w/m . °K)
D distance between soil layer (m)
Um average air velocity in plastic greenhouse
(mfsec)

Wi wind velocity (m/ se C)

a latent heat (J/kg)

p density (kg/m?)

Subscript

a inside air

C plastic greenhouse cover

0 outside air |

f soi] layer
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