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Abstract : This study is to perform economic analysis of a PVT-GSHP(Photovoltaic Thermal-Ground Source
Heat Pump) system compared to the conventional system which consists of a boiler and a chiller. This research
has simulated, developed and analyzed four systems for application in a residential and an office building which
was based on the hourly EPI(Energy Performance Index, kWh/mZyr). Case 1 includes a boiler and a chiller to
meet heating and cooling demands for a house. Case 2 is the same conventional system as Case 1 for a office.
Case 3 is simple summation of Case 1 and 2. And Case 4 is utilizing a PVT-GSHP to meet the combined loads
of the house and office. The economic evaluation study was based on IEA ECBCS Annex 54 subtasks C
economic assessment methods. This study indicated that PVT-GSHP system can save a building’s energy up
to 53.9%. Also the SPB(Simple Payback) of the PVT-GSHP system with 0%, 50% initial incentive was 14.5, 6.7

year respectively.
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Fig. 1 Load sharing PVT-GSHP system (Concept)
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Table 1 Building specification

U-value House&Office Unit
Area 200 m*
Roof 0.27 W/m*k
External Wall 0.43 W/m*k
Floor 0.934 W/m*k
Windows 3.12 W/m*k
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Fig. 2 Total internal gain (House, Office)
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Table 2 Annual energy consumption, production and savings in cases 174

Case 1 Case 2 Case 3 Case 4
Energy (kWh/yr) House Office House + Office PVT-GSHP
[200 m'] [200 m’] [400 m'] [400 m']
Space Heating + | aordl 17,690 11,722 29,411 926
DHW Heating
Electricity - - - 6,736
Space Cooling Electricity 4,124 5911 10,035 4,382
Fans 1,077 1,467 2,544 2,687
Pumps 260 227 487 1,970
Non HVAC (lighting, equip, etc.) 8,001 10,401 18,402 18,402
Electricity Production - - - 7,041
Total (Net) Energy Use 31,152 29,728 60,879 28,062
Energy Saving (%) - - - 53.9%
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Fig. 3 Boiler/Chiller system (case 3)
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Fig. 5 Boiler price in Korea
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Table 3 Initial cost of conventional system
(Unit : 1000 WON)
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Table 4 Initial cost of renewable energy system
(Unit : 1000 WON)
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Table 5 Operating costs
(Unit : 1000 WON)
. Boiler/
Costs unit Chiller PVT-GSHP
Natural
Gas WON/yr 2,149 67

Electricity
[from grid] WON/yr 2,479 2,693

Total WON/yr 4,628 2,760
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ig. 7 Economic balance based on yearly data

Total investment cost of (AS— CS)

PB=
& Operating cost of (CS— AS) + Revenues of AS

(1)

AS : Alternative system
CS : Current system
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Table. 6 Economic balance based on yearly data

(Unit : 1000 Won)
Boiler/ PVT-GSHP
Costs Chiller
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Invest cost+
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