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Energy saving analysis of a ground source heat pump system
HUANG Xinjiang, LIU Chenggang
(Suzhou University of Science and Technology, Suzhou 215009 , China)

Abstract: A ground source heat pump of an office building in Suzhou is the research object. According to the
characteristics of the operation under partial load, the control strategy of variable water temperature is put forward.
The energy consumption of the system is tested and analyzed, and the energy saving effect of variable water
temperature adjustment under different operation strategies is analyzed by using TRNSY'S simulation software. The
results show that the accumulative energy saving of 6 480 kW-h is achieved during the whole test and energy saving
rate reached 19.6%. The saving of about 281412kW-h or 20.2% could be achieved if the unit runs continuously for
10 years. About 9% of energy consumption could be further reduced if the ground source heat pump is operated

with intermittent operation strategy based on variable water temperature control.
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Fig.1 Principle diagram of ground source heat pump system
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Tab.1 Setting temperature of frozen water supply before and

after variable water temperature control
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Tab.2 Comparison of measured data before and after variable water temperature control

AF 7K IR AT KR G
A KA KIR B/ C HLECOP UK KR B/ C HLEH 1l 74 5L /kW HLATIZR/KW  HLECOP
40 7.4 3.87 8.4 112 23.1 4. 84
38 7.5 3.73 9 107 21.2 4.63
36 7.9 3.55 9.4 96 20. 1 4.31
34 7.9 3. 42 9.8 79 20.0 4. 07
32 8.1 3.08 10. 2 71 19.2 3.90
30 8.8 3.01 10. 7 55 12.7 4.03
28 8.9 2.86 11.5 40 10. 6 3.77
26 9 2.17 12.9 29 9.3 3.12
25 9 1.08 13.2 10 6.9 1. 44
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Fig.2 Distribution of system power consumption at different

outdoor temperatures
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Fig.3 Simulation model of ground source heat pump system
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Fig.4 Annual power consumption of system and COP change

of unit
K BEHT CHEEmBIS~ 12 CHE, AS /K AT Al 7
AE6 480 kW-h, #FHELTE7kil TIREZ)19.6%,

15 FLASE LG R 2R W R FAZ sk i e i, AN (X RE
AEHLAR — E R T REBOR . i HLRE S 0 A gt K
BATI SR R T, L ESE T 104 W]
Fe281 412 kW-h, HReiK20.2%, FiZHbIEHGE
G0 K AR A 1 IR TR Bs £ SR, Rk —
B> KL)% R G RERE

SE Wk

(1] REIR. ez i R gk IR A m] i I 5
[D]. J7HI: fEFHE TR, 2011.
TANG Juan. Study on the applicability of
variable water temperature regulation in central air
conditioning system[D]. Guangzhou: South China

University of Technology, 2011.

R3  BHMIRARRFIEITI0EREREXILL 547

Tab.3 Energy consumption comparison analysis of simulated ground source heat pump system for 10 years

RS FER /KW h

BAT LI iiif;&”%’%{ ML F5coP
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TH4 +3.2 4.21 92 613 101 874 972 437 -29.2
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