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Application Research of Ground Source Heat Pump Systemin Soil Discharge Unbalanced Area
Liu Qiming Gao Peng WeiJunhui Wang Wei Li Xianghu
( Beijing Geotechnical Institute, Beijing, 100038 )

[ Abstract]) For areas where heat is not concentrated in the soil, the problem of soil thermal imbalance often occurs in the
application of ground source heat pump. This problem seriously checks the long-term efficient and stable operation of the ground
source heat pump system in the region. Based on the concept of heat removal in soil and the serious imbalance of soil heat
extraction in such areas, this paper proposed a ground source heat pump-solar coupling system that solar energy heats the soil
throughout the year. Through a typical engineering case, the system design ideas, technical solutions, operational strategies,
economic performance and other aspects were analyzed and studied. The results show that compared with the conventional energy
system, the system can save 3.08 million kWh per year, save operating costs of 476,400 yuan, and save energy by 72.13%. The
system has significant effects on energy saving, environmental and social benefits. This paper provides a reference for the related
research and engineering application of ground source heat pump system in soil heat extraction area.
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Fig.2 Building dynamic load distribution throughout the year

15000
12000

9000

(G

6000

- .
0

Wit iR
3 TRFRITHERE

Fig.3 Soil-year cumulative heat rejection and take the

ERIRLS

heat
s L
3.2 HE RFRT
HHEE
R mEEL
0] 174068 508914
HILE: 508 508
FHlic ok 34.3 100.2
HTBEEW CC): -2.4 -0.8
SBTEkiRE (O 32.0 9.4
BRHKRE (T 37.2 5.9
IEERTE () 1304.1 1711.6
BREEE 4 1634.0 1724.0
UEERR ) 218.7 363. 4
F Cop 6.0 a7
Fii cop 6.0 4.7
FHAE Linin): 4210.6 5526.4
BAEH
=i E=: ]
R 1.4 (Limin) /3 GRH TImEE 15.6 C
fin=3 100% 7K FHMERH 1. 74 W/ (ntE)
i Cp) 4,184 KJ/ (Beke) IR 0.060 n"2/ A
FE (rhe): 999.8 kg/m'3
Bl
e 1in (25 mm) FEEE Py
i ¥ - SDRLL HIEE 150.0 nm
Eigls 0.041 mE/H EHSMRL: 14T WY (neK)
TRER UE HILHE 0,118 meK/
EES EieiiE BATHE
EEHILPREE: 20 x FRiHRTIE 10.0 ¥ | RINE: 0.0 Kt
25.4
HILEE 4.5 % | LA PEMEER 0.0kt
FECFTHEE 1 #go 13z T HEEEELE - 0.0 kY
Aodho 148 T FifI0THE : 0.0 Kt
Hx A
HligwE hddisen BT 0w
R Horizond tal 1/2-10 Ton, HGY
BT R LA AKIRE FEERE AT () 0.0
g @ SeaE o8y HEEEEE (L/nin) 0.0
HHES: 19.4C 21.1°C HANREEIE rC) 5.2
KTk 12.8 1T 37T.8 T FRENETET ey o

4 MEERGRIHRE
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Fig.5 Ground source heat pump - solar coupling system operation schematic
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Table 2 Comparison and analysis of operating costs

and energy consumption before and after project

renovation
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