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ABSTRACT: The present study concermns the annual performance evaluation of a hybrid-
renewable energy system with geothermal and solar heat sources for hot water, heating and
cooling of the residential buildings. The hybrid energy system consists of ground source heat
pump of 2RT for cooling, solar collectors of 4.8 mz, storage tank of 250 liters and gas fired
backup boiler of 11.6 kW. The averaged coefficients of performance of geothermal heat pump
system during cooling and heating seasons are measured as 4.1 and 3.5, respectively. Also
solar fraction for hot water is measured as 35 percent. Overall, the results shows that the
hybrid-renewable energy system satisfactorily operated under all climatic conditions.

Key words: Hybrid energy system(&&o U= A|24), Ground source heat pump(A g4 3 E
HXZ), Solar energy(B) %ol 1)), Ground heat exchanger(X 3 g 7})
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Expansion valve
‘ < Heating &
:)‘::t:a:::‘r 4-way valve -Cooling BEC: up
i _._|§ . . boiler
T >
Hot water
3-way valve |
52 L —
Compressor — -
- Heat pump unit \‘mf‘_’] @
Ground heat Heat Water supply
exchanger storage tank
Fig. 1 Schematic diagram of experimental simulator.
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brid energy system module

. System modules Elements Technical specifications
. Compressor Type: Scroll type, the rated power of electric motor
Refrigeration driving: 2 HP, refrigerant: R-22 )
circuit Heat exchanger Capacity: 6.6 kW, heat transfer surface: 0.55m
Expansion valve Capacity: 12 liters
Ground heat exchanger | Vertical-single U-bend type, bore diameter: 20 cm,
. diameter of pipe: 30 mm, boring depth: 150 m,
Ground I: high d lyethyl
coupling material: hig en51ty polyethylene
circuit Circulation pump Volumetric flow rate Sm/h power: 640 W
1 Expansion tank Capacity: 12 liters, precharge: 1bar
Solar Solar collector Collecting area: 4m2, flat’ plate type
collector Storage tank Capacity: 250 liters
cireut ) Circulation pump, Volumetric flow rate: 0.9 ma/h, power: 90W.
" Expansion tank Capacity: 12 liters, precharge: 1bar
:Fgrlgﬁio{ﬂ, ‘Fan-coil unit Cooling/heating capacity: 6,450/10,300 kcal/h-
Water circulating pump | Volumetric flow rate: 5m’/h ’
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