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Optimal Control Method for Ground Source Heat Pump System

by Mitsuteru FURUYA, & Tomomichi ISHIYAMA

Spreading and expanding a heat pump system utilizing ground thermal energy, which is one of the renewable energies, require an
understanding of the characteristics of the system and the establishment of an optimal control method according to conditions.

East Japan Railway Company and Ebara Refrigeration Equipment & Systems Co., Ltd. jointly conducted a demonstration experi-
ment with the aim of establishing a control method to make the most efficient use of ground thermal energy. Experimental equipment
for a ground source heat pump (GSHP) system was installed on the premises of East Japan Railway Company in Saitama City, Saitama
Prefecture, and test operations were conducted for 8 months from July 2013 to February 2014 to grasp the operating characteristics of
borehole type GSHP. Furthermore, an optimal control method was devised based on the observed data.

Keywords: Renewable energy, Ground source heat pump (GSHP), Optimal control method, Ground heat exchanger (GHE), Ground thermal ener-

gy usage, Visualization, Time required for recovering underground temp.,Radiant panel
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Fig. 1 Sectional view of bore hole
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Table 1 Specifications of main experimental equipment
230 iR 3
Equipment Specification
E3
Length 102 m
(1] ] 5m
Interval
R e I 179 mm
Ground heat Hole diameter
exchanger Fa—F FINUF 2—T
(GHE) Tube Double U-tube 25 A
iy 2%
Silica sand No.2
Baitk(Enn 3
Number of installation holes
WhHEN] 129 KW
Cooling capacity :
HHHAHP WEDIHEN) 166 kW
Ground source Heating capacity
heat pump it
(GSHP) Refrigerant R407C
=y 1
Number of HPs
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Fig. 3 Visualization screen
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Photo 4 Pump mounted with PM motor (model SSLD)
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Table 2 Testing conditions

IH et
Item Conditions
EiiEE—F W e R
Operating mode Cooling mode
wEae)s (F) 92 to 131 kW
Cooling capacity (Ave.) (12.5 kW)
KIS 7C
Chilled water temp.
Chilled water flow rate 38 L/min
WEIK (IEBRK) it 50 L/min

Cooling water (circulating water) flow rate

SR R R
Operating time 18 h
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