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A Study on the Field Test and Simulation of Active Solar
System for Residential House

N. C.Baeck, J. Y. Yu, E. S, Yoon, D.W. Lee, M. C. Joo

Korea Institute of Energy Research

Abstract

The solar space and water heating system for residential house was analyzed by both experiment
and computer simulation. Computer simulation program is developed using TRNSYS 142 vertfied by
experimental result. The Parametric study of this solar system was carried out using this computer

simulation program. On-OFF control strategy, collector area and storage tank volume as a parameters
were considered in this study.

72 & M H AT, :lower dead band temperature difference
Tr :lpper input temperature

It :total Incident radiation on collector area Tr :room temperature
Is :diffuse radiation on horizontal surface UA :overall conductance for heat loss from house
I  :total radiation on a horizontal surface a  :solar altitude angle
Qu ‘rate of energy gain B :slope of surface
T, :ambient temperature €Cmin - product of the effectiveness and minimum
Ti : inlet temperature of collector capacitance rate of load heat exchanger
Tu * upper input temperature 7 :collector efficiency

ATu :upper dead band temperature difference
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Fig 1. Schematic diagram of solar space and hot water heating system for residential house
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Table 1. Specification of solar system
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Fig. 2. ON/OFF control conception
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Fig. 3. Hot water consumption rate
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Fig. 4. Experimental and simulation results
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Fig. 11. Influence of solar storage tank volume
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Fig. 12. Hourly heating load and collecting
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