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Analysis on Influence of Yearly Heat Imbalance
on Heat Transfer Characteristic of Ground-
coupled Heat Pump System

FAN Rui', GAO Yan?, CHEN Xu®, LONG Weiding*
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Shanghai 200092, China; 2. Beijing Institute of Architecture and
Engineering. Beijing 100044, China; 3. School of Mechanical
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Abstract: A research is made on heat transfer characteristic
of ground heat exchanger (GHE) with different heat
imbalance rates, and then, the suggestions such as auxiliary
cool and heat source, ground heat pipe adjustment are put
forward for better and efficient operation of system.
Furthermore, it is much better that installing ground heat
exchanger in the area with high groundwater flowrate for the

alleviation of soil heat imbalance problems.
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Tab.1 Various operating parameters used in simulation
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Fig.1 Daily cool (heat) energy quantity during 90

days’ operation
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Fig.2 Soil temperature contours at

100m depth in summer

1.2 BEHKEE

WETFTR AE T BHUERORN P R o 20, H 5
THOLRGAT T AR T 2L Y R 7K I B AR 2 A (]
). FE S AT UL, FERT 30 d 847 HL, 3554 HE 3 K
WM 24,72 °C Fhm 2] 27. 74 °C, JE I 35 )
12.20%. 55 30 d PN, £EA5 B B H K EE M 23.32 °C
FHEE] 30. 42 °C HARYE 90 d IS EE R AT A, 5
90 d B, A B I KR FE B AR AR L Ry 24. 62~
31.67 C . UL Al HI7E S5 Wi 60 d B, £ 1% K
K FEAEAAR N s BRI AS T3 1

XFFAZEMEI T 00T B K IR an & 6 fis .

3 ZFELIETT 90d /5 100m
R4t L HR
Fig.3 Soil temperature contours at
100m depth after 90 days’

winter operation
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Fig.4 Soil temperature contours at
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Fig.5 Outlet water temperature of ground loop

in first 30 days in summer operation
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Fig.6 Daily average outlet water temperature

in 90 days’ winter operation
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Fig.7 Daily cold(heat) energy from soil

after 90 days’ operation
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Fig.8 Soil temperature fields at 100m depth
after a year’s operation

3 #Hit

BRI AR 10 3t DO P - IR R G
BRUAY T S DX S AR TR T ) ) - AR A
)R JEIT T WFSE . IF 38 A AR APy 50%
O PRREDL T RGERYAF B AT S 73 o AT £
HH DG A B - SR A TR R AL

(1) 25 bR AP 5 50% (3R A
o TAFRUAD I 2 2 4RE AT e LR
THIRIRIE S R G 5 Shis 1T

(2) 25 AR AR SOP A I D 22 0 4 4
BT )5 IR AL BRI AR

(3) HEAT LT M e g Bt i LBV £
SR A D B SR AR B BRI D b g,
W 2% - AT BT AN I 1) R

() o N3 N7 A e s AT (AT 1 A5 3
Or DX RO sl B AP XA R R L fR
IEHLAL Rt is sy

(5) Upe 3t T HELAE e AR AR 2 AE L B K M
DX i 98 DX A bR e S DX 3 R R

S 3k :

(1] 8t 2200 . PP 8 10 b daley B R A I LT . B R
A ,2007,28(6) :347.

ZENG Xianbin, LI Juan. Regional characteristic and soil heat
imbalance of ground source heat pump[J]. Energy Technology,
2007,28(6) :347.

[2] Chiasson Andrew. Advances in modeling of ground-source heat
pump systems[ D]. Stillwater ;: Oklahoma State University,1999.

[3] Witte HJ L,van Gelder A J, Serrao M. Comparison of design and
operation of a commercial UK ground source heat pump project
[EB/OL]. [[2009-09-10 . http://www. groenholland. com/nl/
publications/ .

[4] Witte HJ L. Geothermal response tests with heat extraction and
heat injection:examples of application in research and design of
geothermal ground heat exchangers [ EB/OL J. [ 2009-09-08 ].
www. groenholland. nl/download/Lausanne. witte. pdf.

[5] FAN Rui, JIANG Yigiang. YAO Yang, et al. A study on the
performance of a geothermal heat exchanger under coupled heat
conduction and groundwater advection [] ]. Energy, 2007, 32
(11):2199.





