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SIMULATION ON SOLAR . UNUTILIZED ENERGY SYSTEM
FOR A RESIDENCE

A H B =B i

Yoshishige KEMMOKU

B R

Tateki SAKAKIBARA

Abstract

To reduce the fossil fuel consumption is a private residence, a simulation model for a
solar - unutilized energy system is proposed in this paper. The system consists of a solar
collector, a solar module and heat pumps through which solar energy, air heat and cooling
waste - heat are utilized to the residential energy consumption. The simulation model is
operated under weather data such as hourly insolation and atmospheric temperature over a
year, and the primary energy supply and the utilized energy are estimated.

Simulation results show that, (1)the primary energy supplied with the solar - unutilized
energy system is half of that with the conventional system, (2)the electric energy required
in this new system is two times as great as that in the conventional system, because the
heat pump operates considerably, (3)however, 30% of the electric energy is obtained with the
photovoltaic module.
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Coefficient of over-all
Part heat transmission
[kcal/m®-h-k]
Floor at the 0.82
first floor
Ceiling at the 2.92
first floor
Outside and 0.69
inside wall
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Type of | Floor | Room Window | Wall
room space | volume area area
[n*] [n®] [o®] | [o*]
Living 26.5 70.5 6.1 | 49.4
room
Japanese 9.9 26.5 2.1 30.5
room
European 9.9 26.5 4.1 28.5
room
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Type of | Consumption Remarks
load [Mcal]
Heating 7,973 Set temp.:20[CJ
Cooling 1,088 Set temp.:27(C]
Hot- 6,054 Set temp.:50[C]
water
Electric 2,432 = 2,742[kWh]
load
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Type of load | Source of Equipment
energy

Heating Kerosene 0il fan heater

Cooling Electric Air conditioner
energy

Hot-water Gas Gas heater

Electric Electric

load energy
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Heat pump Cooling
Cooling Coolin, load
waste—heat

Heat pump
Hot-—water
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Heat pump
Hot-water

Solar heat Solar collector
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Utility 7
grid
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System components

Size of component

Solar module 3 [kW:]
( =30 [0%])
Solar collector- 10 [m*]

Heat pump for
air-heating

11,000 [kcal/h]

Heat pump for
air-cooling

7,500 [kcal/h]

Heat pump for 1,500 [kcal/hl]

water-heating
Heat storage tank

500 [¢]
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< Read weather data >
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Source Primary energy supply [Mcall
of
supply | Conventional | Solar-

energy system unutilized
energy system

Kerosene 8,070 0

Gas 8,392 0

Electric 7,474 10,579

energy

Total 23,936 10,579
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Solar heat 2,498
Photovoltaic 3,064
(3,563CkWh])
Air heat 5,186
Cooling waste-heat 106
Total 10,854
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