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Verification experiment of a ground source multi-heat pump at cooling mode
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ABSTRACT: Recently, small and medium-sized buildings have employed a multi-heat pump.
The major benefits of the mulit-heat pump over a conventional system are that it is easier
system to maintain along with a diversification of facility use, and high comfortability. The
performance of multi-heat pump systems can be enhanced by using geothermal energy
instead of air source energy. This paper describes the multi-heat pumps applied in an ground
source heat pump system for an actual building. The performance of a ground source
multi-heat pump installed in the field was investigated in cooling mode. The maximum COP
of the systems with single U-tube and double tube ground loop heat exchangers were 6.6 and
6.0, respectively. It is suggested that the new algorithms to control the flow rate of secondary
fluid for ground loop heat exchanger have to be developed in order to enhance the

performance of the system.
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Structure : 3 floors, 1 basement
1092 m*
Office, Education, Library

Area :
Uses :

Location of buildingi

and boreholes

Fig. 1 Site view of the building.

Table 1 Outline of building

Table 3 Specifications of GSHPs

Location Cheonan
lst floor area 2112 m’ Parameters System 1 | System 2
2nd floor area 129.6 m” Type Water to | Water to
5 refrigerant | refrigerant
3rd floor area 1584 m
OD unit 20HP 20HP
Building Use Office, Education, Library Heat
pump D unit 2wayx2 1wayx1
unit dway x6 4dwayx6
o Refrigerant R410A
Table 2 Loads of the building g
L Load(kW) Manufacurer |Samsung Electronics Co.
Building : -
Cooling Heating Type Single Double
1st floor 445 36.3 U-tube tube
2nd floor 27.1 19.3 Dia. of borehole| 150mm 150mm
3rd floor 36.3 31.1 Depth of L50m L00m
Total 107.9 86.7 GLHX borehole
Distance
& A A4 %A LF 600, Toshiba, 43w + 2%)= between 6m 6m
- - boreholes
A At SAsEA T
No. of boreholes 5 3
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