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Abstract: According to a ground coupled heat pump (GCHP) system for a commercial building in Jiangyin city, Jiangsu
province, a model was built based on TRNSYS software to simulate and analysis its coefficient of performance (COP)
under different working conditions. The results showed that the heating season performance factor (HSPF) of heat pump
system was 3.31 in summer and the seasonal energy-efficiency ratio (SEER) was 3.37 in winter when the pipe buried depth
was 100 meters. Analytic hierarchy process (AHP) was used to evaluation the suitability of GCHP system, and compared
with the conventional system in terms of economic and environmental performance. It was found that the operating cost of
GCHP system was 75.6% of the conventional system, the primary energy ratio was 13% higher, save coal amount was 1.71
tons, greenhouse gas reductions was 4.47 tons, and the all-yearly energy-efficiency ratio was 2.74. The GCHP system
presents high suitability regarding its advantages in energy-saving, economic, and environment protection.
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The diagram of suitability evaluation system of the GCHP system
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HEm I 2L ol SEE=E 2 ol
SIAAT/GI 27.80 | RATAT/GI 32.00
SR /GY 25.30
THERIGE/GT 1710
BEBZFEHL IE/GI 7.64
HSPF 3.31

SRR REL/GY 28.10
IR /G 7.80
T FEHR &/G) 8.34

SEER 3.37

32 ZFMREINMEMN
IR RS A T R e BRI
WA e B N AR e BN AN, LR IR R G
WIBETE A BRI . BN R SR 3
Mo PRI 4,
XFEIEFERE RS, TR ER LT ER

4 5 6 7 8
At \ N 2 2 N
K7 RGAAEtheRERE a2k WIEE . BEXP iz ST P RIRERE, T
Fig. 7 All-yearly energy supply and consumption of the system ZE AN 8 s o
R4 ITFEYIBGT AR
Table 4 The comparison of initial investment cost in two project
UES B E A MR TR TR T2 A Bt
. PEHA L G5 TRIOKE 4 G SAMIE;  G/mATLE. MRE 3 4L 100 m HIF, .
W R4 . . _ N . _ . . 5.1 ;
TRIBRER eppiomms: it 38 7 % NFOSTIE M08 A
WIKHLAL 2 &5 e 1 & TERE 46, ERFRALE. MRS .
H A PR R L . . . . _ 3.3 G
WIIIIRAR kg 1 By SRS N3 TE %, N3 TG / R
s B 8 FTRAT B3 L MR R SE e
— LRURAR RIS FEH 2399 kW-h, i FLR IR R GE Y br [A] 25 I AR REFE IR
200007 #3295 kW-h, 2GRS 1.37 f5; ik
? 15000 | Z F IR IR R G RUFEHL Ol 3120 kKW-h, B FLAAE
o RGIRIRYREREN 46.89 GI, 2 HHEHEMAR
5 10000 |- , . \ N ,
: o 417 5. RS AZ O RS
"~ so00f RARRRRLIL N 2.74; SR RCRTEN 85%, fitHL
s e SR 35%, AT R R SR B

9 10 11 12 1 2 3
HA

4 5 6 7 8

Kl 8 XFEbrZheFEmZ E

Fig. 8 The chart of energy consumption of correlation plan

PR ARG — K BEWR
M (5) ~ 3 (10) 75, BENE s Py
LU S5



322 #ofE

#5 HHERGIEN RS R
Table 5 The evaluation index result of GCHPs

FE O OMEWAIL  EBGREOT REERFER SRERENONAE R IR
Jrg— 5.1 4621.1 0.96 12 1.7 44
YIE 3.3 6111.3 0.85 - - -
XS PR AT L, WL R RGN A WFN TR By
TERAR, N IR RGN 64.7%, (HARBTT9R 3 B
N V— U VL BB 1 2
MEM ARG T AR RS, B—IKAREF] B(1 1/5
FARAGT B RS, MM TR MRS, % A—B(S IJ
IR RGBT OIS 12 48, W] bRl ’
1.7 t, W/ E AR 4.4 . By I H KT Ry
3.3 IRHEALRFER c ¢, ¢ C C,
TIEPIR RGEIETT 20 4, LIV IR AR C(1 1/7 1/9 1/5 1/3
P Zan &l 9 FroR. BB 7 TR R GE 4 4 G|7 1 1/3 3 2
HizAT, A AR T 2.77 G, A B, = G|9 3 1 5 4
9 nlFH, LRIy 15°C, 20 4R HEPONF C,|5 1/3 1/5 1 1/2
W P HOEIREE R 14.3°C, FRIKT 0.7°C, £+ C\3 1/2 174 2 1
WS F5 A N ISR B A AR AN R
B SR C (R ITAE I
160} D, D, D, D, D,
I D(1 1/7 1/9 1/5 1/3
UZ‘O D7 1 13 2 2
<7 145
0 14.3 C, = DJ9 3 1 3 3
2 s D5 1/2 1/3 1 2
B 0 D\3 1/2 1/3 1/2 1
2T BAER (11) ~ 2 (13 ) W45 2485 HI WA e ik
29T 6 8 10 12 14 16 18 20 e, g RmT .
I 1) / 4
o L HEIRAGEIET 20 4 L HETEIR A M 2R W, =(0.167,0.833)", Anx=2, CR=0<0.1;

Fig. 9 The curve of soil average temperature operating 20 years
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Table 6 Suitability evaluation of the two systems
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Table 7 The synthetically index division standard of GCHP
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