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Testing analysis and operation optimization of the heating mode of
a ground water source heat pump system
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Abstract; The operational conditions of a residential ground water source heat pump (GWHP) system operating in
three successive winters in Hanzhong were tested. Results show that the GWHP system has high heating energy
efficiency, but its energy efficiency will decrease after it has been in operation for a long time. According to the
analysis of the testing data, the laws affecting the capacity of unit, the combinations of different capacities of double
compressors in condition of the same capacity of unit and the inlet temperature of condenser affecting the energy
efficiency of unit are obtained. Meanwhile, the strategies of optimizing operation about these three factors are pro-
posed.
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Tab. 1 The performance parameters of GWHP unit

BUERIIGS) B/KkW  BEFER /KW HiE COP
S 1362 282 4.83
B 1244 214 5.81
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= 113.6 m* /hy Gagar Ut/ K2 12/7 °C, JEE 214 m®/hy
AR TN, HLADKIEMEE/ B D KRR 15/7 C, piia 116
m? /h; G il LOKIE R 40/45 °C, JiRE 234 m?/h.

System diagram of GWHP with double compressors
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Tab. 2 The performance parameters of water pumps
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Fig. 2 Locations of wells
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Fig. 3 Energy imbalance rate of data collected
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Tab. 4 Value of ¢,, t,, tn, tw, t,

P., Pi, and unit/system COP during the test
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201441 H16 H~22 H 3.3 15.0 8.2 40. ¢

36.7 40. 5 247.5 5.1 3.9
40. 6 39.7  239.7 4.6 3.4
36.9 41.5 258.9 4.5 3.3

B 4, =I5 A 8] Y MR 7K ON BILZH K TR
FEARUEFFAE 15°CAZE, [EKIRWAHZA K Al
4 COPFEA.5 UL E, RS COPTE 3.3 Lk, X
FHM T KERERFER SRR, H*4,

Bl 247 I M) B9 K, COP AW F I, ) 2014
£ 1 Ay, L4l COP Ik F 2012 4E 12 H
11.8%. B F 3X A W03 300 1) B0 2, AL 2o 3 AR AH
Y, HKREREMAY, K, XEHILAEEL



128 [T = S N N

¥ RERPHEM) 549 %

M T s, WRAELAR(OFAKG), iHE 2012
AE 12 HOy LA % BE 48 /7% & 43 1 KF B 43
= 301.2/408.1 kW/K, 2014 4E 1 H 4y AL 40 ()
RBE 2R/ K 4w ) KF AE 4y 7 /& 185.2 /396.2
kW/K, 28 R B R EESM AR TRET
38.500, KM IPEREIE AT TR, MR4E L
BRI 92 i RV RE S 7 ik, IH B R %
WEIHN EGRILERE R . B, PLALRERL
TRER RN 32 2 e B e i P RE Stk Bl RS, i
WA BRI TIE Be SR 490 TAE.
3.2 FFM0E XA 4H B8 R R m R 1R

(1) HLLHZS 520 B RE RS B4 =2 i LA

ZHL T K JE SR ALAL A W6 R H Y B 25 &
TR E4E AL, BT 100% —75% —50% —25%,
Hp 2500k )ashid 2. AREE 2013 48 1 H 43 i s
BT E A RALAZS & T LA/ R%E COP Rl
IR/ FETN R, SR 5. K5 RIPHLA/ R
gt COP FEALLHZS & /i 58 F R ALZHZS 2
AINT2.5%, HIFVE P TR 12.5%, MR TFY
TR 7.5%, HL4 COP F3 T4 5. 3%. HlaFE
PLAZS BN TR R R TR E, X3H
LAl COP REMLALZS B /N TR

(2) HHFEIPLAHZS & T HBUE 2L AR 25 24
B % BILZE E 5 1 52 M) L

WAER S, EHENYLABERE T, PWEESHI
HEARFREEHS FHPLA COP 5ITRAF. H
BLAZS B 75000, EEFEP G R4 5N A=
BITER /A REZETT, B8 0NF /BT
T 1. 6% MALAR B S0V, EFEELEHL
— BB RET, B AABITERFAEH 50%
BHEBIT Y 250, XA A HL A FE T 5 T far
RIMBER AR TR, H 0o A%, PLARERL
TR

x5 FENEARETHA/ RGE COP MHLARIE/FETH
Tab. 5 Unit/system COP, heating capacity and power
consumption under different capacities of unit
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Fig. 4 Variation of temperature of water entering unit
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Fig. 5 Variation of absorbed heat, generated heat,
power consumption of unit
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Fig. 7 Variation of condensing and evaporating temperature
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