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Analysis of Heat Transmission Characteristics through Air-Inflated Double
Layer Film by Using Thermal Resistance Equation
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Abstract. This study was carried out to analyze heat transfer characteristics and heat flow through air-inflated dou-
ble layer PO film with therma resistance method. The experiments was conducted in the laboratory controlled air
temperature between 258.0 K and 278.0 K. The experimental materials were made up two layers PO film and an
inflated-air layer. The thickness of air-inflated layer was fixed at 3 types of 110, 175, 225 mm. The electrica circuit
analogy for heat transfer by conduction, radiation and convection was introduced. Experimental data shows that the
dominant thermal resistance in heat transfer through the air-inflated double layer film was convection. Calculation
errors were 1.1~18.5 W for heat flow. In result, the method of thermal resistance could be introduced for analysis of
heat flow characteristics through air-inflated double layer film.

Additional key words: air-inflated space thickness, injected air temperature, overall hesat transfer, temperature varia-
tion, thermal circuit
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Fig. 2. Experimental chamber with an unit volume.
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Table 1. Experimental condition.

Congition Air inflated space  Temperaiureof  Kinds of
thickness (mm)  the chamber (K) injected air

A 110 273.0
B 110 288.0
C 175 273.0 Chamber
D 175 288.0 inside
E 225 273.0
F 225 288.0
G 110 2730
H 110 288.0
! 175 2130 Chamber
J 175 288.0 outside
K 225 273.0
L 225 288.0
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Table 2. Physical properties of experimental materials.

Physical properties Film Air
Thermal conductivity (W -m™-K™) 033 0.0267
Kinematic viscosity (m? - s°%) - 15.66 x 10
Emissivity 0.90 -
Prandtle number - 0.69
T2 Spe
Sair
T1 Spo

Fig. 3. The temperature variation across the composite wall.

Rrad

Recond Rcond

L A
T1 Reonv T2

Fig. 4. The thermal circuit for heat transfer through air-inflated
double layer film.
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Fig. 5. The each surface temperature variation of a composite
wall.
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Fig. 6. Comparison of thermal resistance for radiation and con-
vection.
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Fig. 8. Comparisons of heat flow quantity between measured and
calculated.
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