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Table 1 The thermal parameters of office building envelope
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Fig.2 The diagram for both building load simulation model
and hourly load

2 HiEMEKIERARYARESR

PRI BB A AR 5 43 A B AR AN 2
ZRIARHY T IS5 R 2 LA RS
IR VLSS VUL IR A A3 B AR A, B
A e O R R R SR, IR
ZH AU AR A IR A 5 B I A | Sl PR 25
M2 BRI AR 2 00 A U & — e 1Y 5L
AR A 2 0, 5 BRIS AR HL | 2 2 AR A
THRERVN, BT DAREREAR AR S & IE
RISHL, ENPERGS . IEMLAL R L0
2,40 GN JRLEE AR OCHIAY ] B PR A A AR — IR
WA Zor 20X [mE AR AN AR Type216 H
TRFERLEL RN Type206 25 S P HIE BB (1) B
RIYIRT DOE-2 250 AU A 155, 1A
23 500E, 78 DOE-2, Energy Plus 530414
JZ R BB AT R
2.1 MRARILLG B FER

Hi YR I I ML ) B R A B i B (Y oK
fift . AL TSR A LA SR o0 T far SR i 3 4
By, wFGE AT AN

=0, *ry (1)

2 QL S IEHLA B KW QL Tk
SEHLL AT AR kW 5, PRI AL AL T
AMBIE R, r, RPEHLA R 28 K A% Hh R S

VR BEAR A IR 0 pRE, HEg ko
To= (T,,T,, )=, +B:-T, +

c W

YT 48T e Tl T,, T, (2)

wo

A T, N GEHLH 28 At FHRE | °C5 T, A
FHLHRBERR A THREE ,°C s, ~01 PR RER 1
AL

HLAATR AR

P=Py -1y -1, =f(T,,.T,;,PLR) (3)
o P O PR ML RO BE 3 KW ) hilh B
T REENHBUE AR A IE REL r,, HER o>
TGN BUE DR AE IE R PLR R ZEHL
AR AR

1 PLR AF 0 B 12 18 45 BIPLL o 17

SR = W)

P=Py 1y <1 =T,

Ton o7 MR
rpm, 4B T +ya- T 402 T +

T;)-f(PLR) (4)

e T 4T T, (5)

r,,=a, 43;+ PLR+y3- PLR’ (6)
:_EEEP He oS ~§2,OL3 ~Y3 igjﬂﬁ“:jzﬁgﬂ/‘]/%ﬁo

ASCHI N 22 3R 25 8 EXLRSR 24 24T
KMENAIFEARSEL, BIEEASEER AN
VR AHE N KR . Y EIK KR AR X I A
A 1E R BT ECA A A TR A SR A

FIFH Matlab Hh£e#0A T H KA 15202
LI i e A5 T R BCAn 1] 3 FNER 2 I,

3 HEMSRHRENIE
Fig.3 The fitting curve of heat capacity of ground source
heat pump

x2 FIREBAXKBHETRY
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of ground heat exchangers when the time control strategy is
adopted and the simulation period is 1 year in the
composite system
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Fig.10 The changes of both temperature and the COP of the
composite system when the different rated load ratios control

is employed
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system’s rated load ratio is 70% and the simulation period
is 1 year
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The analogue simulation and the control strategy analysis
for the hybrid ground source heat pump system
employed by the heat load dominat buildings

Wu Jianhua', Gao Peng', Wen Lan', Sun Wenfeng®, Zhang Wenke?
(1.The Fourth Prospecting of Shandong Coal Geology Bureau, Weifang 261201, China; 2.School of Thermal
Engineering, Shandong Jianzhu University, Jinan 250101, China)

Abstract: As for the buildings that employs ground source heat pump (GSHP) systems for heating
and cooling, the heat load is obviously higher than the cooling load, which can cause the
temperature of underground medium to decrease gradually and therefore affect the heating
performance of the system. This paper proposes a dual-source system in which an air source heat
pump (ASHP) and a ground source heat pump (GSHP) jointly bear the heat load in winter, and
proposes a novel load ratio control strategy that is better than the existing ones, and the strategy
can be employed to overcome the drawbacks of single GSHP system effectively Take an office
building as the research object, the TRNSYS simulation platform was used to complete the
simulation calculation of building load, the mathematical models of both GSHP and ASHP units
were established, and then the system modules of dual source system were established based on
the simulation platform.With the objective of slowing down the temperature reduction of the
subsurface medium, three strategies were designed around the dual-source system: time control,
dry bulb temperature difference control and rated maximum load ratio control, and the parameters
were output time by time. A comparative analysis of both a single GSHP system and a composite
system showed that the composite system with a rated maximum load ratio of 70% control had the
lowest soil temperature fluctuations over 10 years of operation. The research results of this paper
can provide theoretical basis and technical guidance for the project of hrbrid GSHP system, and
promote the popularization and application of geothermal energy technology.

Keywords: hybrid system; control strategy; soil temperature; mathematical models
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