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A Study on the Analysis of Heating and Cooling Load
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Abstract : In order to reduce the energy consumption of the building, much effort is being made. The problems
are that excessive solar radiation in summer and the heat loss in winter by the increase of window area. To
prevent this problems, government limited the window area ratio or the performance of windows in new buildings.
In order to reduce energy consumption of the existing buildings, the window film insulation is spotlight because
the window film insulation was simple to installation. This study confirmed the performance of the window film
insulation and affect to heating & cooling load of buildings. The impact of the window film insulation coating was
confirmed by experiment. And this study confirmed the annual heating & cooling load by simulation. As a results,
the surface temperature of coated window was higher than the surface temperature of existing window. The
window film insulation was increased surface temperature of window. And this study confirmed that the increased
surface temperature was slightly affected the room air temperature through experiment of the insulation box. The
results of the heating and cooling load by simulation, this study confirmed that the case of coated window film
insulation decreased cooling load in summer and increased heating load in winter. Also the annual total heating

& cooling load was increased a little in the case of coated the window film insulation.
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(a) Exterior of model
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(b) Floor plan of model
Fig. 1 Exterior & Floor Plan of Model
Table 2 Specifications of Film
Unit © %
TEST METHOD &
PROPERTY VALUE TEST CONDITION
Visible Light 66.7 ASTM D1003
Transmittance
IR Rejected
(at, 1000nm) 99.3 ASTM D1003
Visible Light 115 ASTM D1003
Reflectance
Total Solar 329 ASTM D1003,
Transmittance ' KS M 3832
Total Solar
Reflectance 13.9 KS M 3832
Total Solar
Absorbance 93.2 KS M 3832
UV Transmittance <1 ASTM D1003

Fig. 2 Experimental View

(b) Film Coated Window

(a) Existing Window

Fig. 3 Window Surface Temperature Distribution by
Thermal Imaging Camera
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Fig. 4 Experimental Arrangement
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Fig. 5 Variation of the Surface Temperature
(Point : C & Q)
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Fig. 6 Schematic Diagram of Insulation Box
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Fig. 8 Temperature in Insulation Box
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Fig. 9 Modeling of Classroom
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Table 3 Parameter of Simulation

LISTS CONTENTS
Floor Area 71.4m" (8.5%8.4m)
Facade Height 3.7m
Zone HVAC IdalLLoadsAirSystem
Setpoint 24°C
Simulation Period Annual
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Fig. 12 Comparison of Variation of Annual Total Load
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