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A Study on the Thermal Performance of a Solar House
by a Computer:Simulation

Lee, Sang Chun

Abstract

The determination of solar collector area requires a thermal simulation to evaluate the performance
-of a solar house,

This study comprises a simulation of system performance including a solar house, flat-plate collectors,
.a water type storage tank and an auxiliary heater, Developing the steady state performance equations
of each equipment, and using the actual monthly average weather data for several recent years, this
study evaluates the hourly performance of a solar house model,

As a result, it is shown that the desirable collector area in Seoul is 1.4—1.6 times larger than the

heating area in the case of non-selective surface, 0.8—1.0 times in the case of selective surface.
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Fig.” 3. Solar radiation in Seoul
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<Nomenclature>
A Total collector area m?
Ay Total heating area m?
A, Surface area of storage tank m?
A Area of unit collector m? -
C, Specific heat kecal/kg°C
Fy Efficiency factor
F, Flow factor
Gy1,G3,G3 Mass flow rate kg/hr
Hy Beam radiation in the horizontal surface kcal/m2hr
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H, Diffuse radiation in the horizontal surface keal/m2hr
H, Total radiation in the horizontal surface keal/m?hr
H, Total radiation in the tilt surface keal/m?hr
he Overall heat transfer coefficient between collector plate and working fluid kcal/m?°Chr
i Order numbet of time unit

ms Total fluid mass of storage tank kg

Qs Heat gained in the auxiliary heater kcal/hr

Qu Heating load per unit time keal/hr

Q. Heat gained in the collectors per unit time keal/hr

qa Solar insolation atsorbed kecal /m2hr
s V Useful heat gained in the collector kcal/m?hr
Ta Ambient temperature °C

Te1, Toe Inlet and outlet temperature of storage tank (To auxiliary heater) °C

T., T2c Inlet and outlet temperature of storage tank (To collector) °C

Ty Ground temperature °C

Tw, Tr: Inlet and outlet temperature of storage tank (To radiator) °C

T Storage tank temperature °C

T; Collector inlet temperature °C

t time

UL Overall heat loss coefficient in the collector keal/hr m*°C
U, Overall heat loss coefficient in the storage tank keal/hr m2°C
B Tilt angle 4 deg

] Declination angle deg

78 " Ratio of heat returned to the tank to heat gained in the auxiliary heater

¢ Latitude deg

w Solar time angle deg

0 Ground reflectance
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