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Performance Test and Analysis of Ground Source Heat Pump
System based on Data Mining

HUANG Xin-jiang, LIU Cheng-gang

Abstract: Based on the annual monitoring data of the ground source heat pump system in an office build-
ing in Suzhou,the dynamic operation characteristics of the ground source heat pump system are analyzed ,
and the importance of each operating parameter in predicting the unit coefficient of performance under two
kind of working conditions is discussed by using the random forest model. The results show that the aver-
age unit coefficient of performance is 3. 92 in summer and 4. 15 in winter. Partial load rate, backwater
temperature at the ground source side and backwater temperature at the user side are the three operating
parameters that have the greatest influence on the unit coefficient of performance. The random forest model
can be used to predict the coefficient of performance with high accuracy.
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ing characteristics

5]

[

it PRI B 2 0 [ A A ST B L I ==
TR B ST, R N R T TR s
Gnfar et AR ML P RE 72 2 (COP) R HU IR R 40
WEAGRERE, (LI RGBT HEREAY SRR, FAT, #F

Wi E #2019 -03 -06; {£IT HH#A:2019 -04 -03

XHAZRALAL COP RyBF 9T E 2 A PiZE, —REHE
T AT 2 AR RN 2B, QX 25N
i TRNSYS HRAPHEAL HEHA [ Bl L IR S AL IR]
BRI U5 PR RGP RE 22 B ; Liang % A M 3t 1
AT S 80 iz 1 TRNSYS BAFIERT T 58
HUSBIR AT LR R AR ML IS F e . B —3%
Jee ik TS P i PR IR AR G Y e 0 I A 2o B,

TEBE A EHIL(1993 - ) 5 VL3RRI TR BRI B 50 42 L E — mail :617292438@ qq. com.
EAAEE XN (1958 - ) DT G A N B EEE L E - mail : clinl 977@ 163. com.



- 182 - Mo B

b B B 2020 4

R4 Az 2 et R AT TEE TR T
IR HLL COP Y EEF i K ; Magraner %
A HIE SRR & #EAT 1A AR S0, & W 1A fr 26
SHILZE COP 45 % A 540 ; Sivasakthivel 25 A% H
EASIR B B0 T R LA e S 5,
[ R A2 38 i R R AT R L 4 T e B T AAGE L
4 COP sz N2 (R 8= X 21~ I K B s 5 0¢
2 USSR I LAL COP B AL EE S R F5E.,

AR SC i X6 5 M T R AR R A AR Sl s
AT EARRI 3B, 255 BEHLARARBE L S b ISR L2
COP #4771 m ks BE  F , 83 T &2 17 28z Al
AR G HERIRTHLLL COP S0 i T S FL B

1 IEER

ST TR T E IR M T B A PEEE 3 ~
4 2, UL O R R H R IR S R R G, 2SR
FIFR 959 m®, WC# W& A5y MWHO20 (/K - 7k
B I HLLL, SR S LA R &R 69 kW, il
AR 58.3 kW, B LS L F LI RE0R AW
U R4S B FLIREE 50 m, 3L 40 O3, Bk E
B HKEY —H—%, Liiatr, AINRE 7 — 6%
HI & .

T AR R4 A5 Y B REFETE L LA B sh s AT
R B a0 SRR A Alerton 23 6] ) BACtalk £
SWPE 2 S s VLC - 853 11 VILC — 1600 i & B
Gyl aE AT M . M NA E EA IR IR &R
gt B RHLAL A2 PR AR o 3R 40 45040 SR A R 26 12
W/ h, s T SE0E S B E 1 R,

p—" F FOT o
®® Wi
E— =L E KSTSORT
T
D ® K- T
[ar] MWHO020 X
© O6 "
—Q— &
L3
2 RMIK FE O O-@ X fﬁﬁﬂﬂfkﬁ
: T
———— | [ E2En
ot O mEfeRs
Loy v @ Eafeme
50 m AL UK Hb 18 45 Sl

Bl MEARRZENSCSHREE
Fig. 1 Schematic diagram of monitoring point

location of ground source heat pump system
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Tab. 2 Pearson correlation coefficient between variables( cooling )

£33 CoP PLR Tiw Leiior Tyvs Lo I, RH
COP 1. 0000 0.3047 —-0.4370 -0.3602 0.0667 0.1786 0.0290 0.3148
PLR 0.3047 1. 0000 -0.6703 -0.1674 0.7132 0.2872 0.1931 0.0429
T e -0.4370 -0.6703 1..0000 0.8438 -0.5334 -0.3471 0.0096 0.3216
T ot -0.3602 -0.1674 0.8438 1.0000 -0.1929 —-0.2535 0.1524 -0. 1008
y 0. 0667 0.7132 -0.5334 -0.1929 1. 0000 0. 8038 0.5709 -0.6409
T i 0. 1786 0.2872 -0.3471 -0.2535 0. 8038 1. 0000 0.6817 -0.6814
T, 0.0290 0. 1931 0. 0096 0. 1524 0.5709 0. 6817 1. 0000 -0.8704
RH 0.3148 0.0429 0.3216 -0.1008 -0.6409 -0.6814 -0.8704 1. 0000
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Tab. 3 Pearson correlation coefficient between variables ( heating)

=8 cOop PLR T s y - J - J T 7, RH
COP 1. 0000 0. 0956 0.2393 0.2292 -0.2431 -0.3181 —-0.1407 0.2214
PLR 0. 0956 1. 0000 0. 5080 0. 0904 -0.4591 -0.2178 —-0.0880 0.0248
Tion 0.2393 0.5080 1. 0000 0.9037 -0. 1688 -0.0760 0.0839 0.0146
Tt 0.2292 0. 0904 0.9037 1. 0000 0.0330 0.0204 0. 1408 0.0278
Ui -0.2431 -0.4591 -0.1688 0.0330 1. 0000 0.9401 0.2838 -0.0160
J L -0.3181 -0.2178 -0.0760 0.0204 0.9401 1.0000 0.2889 -0. 1464
T, -0.1407 —-0.0880 0.0839 0. 1408 0.2838 0.2889 1.0000 -0.9522
RH 0.2214 0.0248 0.0146 0.0278 -0.0160 —-0. 1464 -0.9522 1. 0000
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Tab. 4 The determination coefficient under

two working conditions
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Tab. 5 Results of variable significance measurement
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