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Simulation Study on The Single Family House USH Provided with Solar Floor
and Hot Water Heating System
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Mitsuhiro UDAGAWA

B e

Hyunwoo ROH

Abstract

In this study, the indoor thermal environment and energy consumption of a two storied single family house USH
with the solar floor and DHW heating system was simulated using the simulation tool throughout a winter season.
Both hourly and seasonal variation of the room thermal environment and the operation of the system components could
be well simulated, while the simulated electric energy consumption was slightly smaller than the measured data.

Using the simulation tool, the effect of the solar floor and DHW heating system was also validated.
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Fig.2 Floor plan of USH.
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Fig.3 Details of roof, floors, walls.
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Fig.4 Solar floor heating and domestic hot water heating system of USH.
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Fig.5 Simulation model of solar floor heating, domestic hot water heating system and rooms.

Table.1 Equipment details of tihis sysem.

Solar collector* Flat plate with single glazing and
selective absorber, 11.5m?

300 liters

Heat loss coefficient : 4.0W/K
480 liters, 8.4kW

Heat loss coefficient : 4.0W/K

Solar storage tank

Electric hot water heater

*Tilted angle 50 degrees, faced to south almost
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Fig.6 Daily schedules of space heating operation.
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Fig.7 Daily schedules of internal heat sources.
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Fig.8 Daily schedules of occupanis.
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Fig.9 Daily schedules of Ventilation and Infiltration.
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Fig.10 Daily schedules of hot water use.
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Fig.11 Hourly variations of simulation results.
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Fig.13 Hourly variations of solar radiation and
temperatures.
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Fig.14 Daily variations of solar radiation and average
temperatures in January 1998.
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