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Experimental Study on Influence of Start-stop Process on Performance of
Unit Integrated with Air-source Heat Pump and Freezer

Meng Weihuan Guo Xianmin Zhang Jingjing

(Tianjin Key Laboratory of Refrigeration Technology, Tianjin University of Commerce, Tianjin, 300134, China)

Abstract The start-stop process of units integrated with air-source heat pumps ( ASHPs) and freezer affects the heating performance of
the heat pump system and the performance of the freezer. In this study, the performance of the integrated unit under separate operation
and combined operation conditions was studied experimentally considering the start-stop process of the ASHP system. The effect of the
start-stop times of the ASHP on the performance of the heat pump system and freezer system was analyzed. The experimental results indi-
cated that compared with the different operating conditions of the heat pump, the attenuation start time of the heat pump heating capacity
in the integrated unit was delayed by approximately 10 min, and the heating capacity and COP under the combined operation condition
were both higher than those in the different operating condition. Under the combined operation condition, the average heating capacity and
average COP of the ASHP under the three time start-stop condition were reduced by 18.2% and 27. 3%, respectively. The average power
consumption was increased by 16.3% compared with that under the one time start-stop condition. Correspondingly, under the three time
start-stop condition of the heat pump, the average refrigeration capacity and average COP of the freezer system were reduced by 11. 6%
and 11. 1% respectively compared with the one start-stop condition of the heat pump.
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Fig.1 Experimental system of ASHP-freezer integrated unit



$£43% F£2H
2022 £ 4 H

BESEXNEKIFERR-LE—EIUIERER A KRR

Vol. 43, No. 2
April , 2022

1.2 SR TR

R TR A SR IAA A BB AT R S Y AR ER
BT TOUT rytERe, SCil 1 IR Btz
U BB G st T T itk R As ik, “ fphizts” T
OLRAR 2 VRS T WL 71T ¥ A 2R G0 S AT 5 1y« Bk
Bt TOURtE = MR 5 R ST, 1R
RGAVAER GRS T

RAGEER G B AT 00 25 SR AR JE A5 RO
25 R IRIE AR — TR BB A9 52 M, 1 25 R A
AE 70 min Nl 4 01— 2 =A%, — IR a4 1
i, BVGEAE TG % 22ia 17 B 2501, s 17 R
70 min; PR M =W 45 T, BIFEEAE 70 min J& 3
P 5 PR IR B =0k, PRI A% 22 () 1Y ) s oy
5min, rASEEAER 1 PRPAE THSHT
A7,

R1IBIRBHY

Tab.1 Experimental operation parameters

24 Bl
EHMT BRI/ C -1
BRI/ % 60
FEHNTERIREE/C 18
EWNAHXREE % 40
YL/ % 12
Y ARIRE/C 0

2 XWERS DM

2.1 ZFEBEIENEZREARNSHERE

R TR EC AT R A R A SRR B
Oy HAEZS PR AIE ST IR A2 47 00~ b AT
PEREMIA

Kl 2(a) & 2(b) PR35l R 28 SRR Bl
1T IR 1T TOU T il J coP shasih4:,
B2 (a) AT, BFP T 00 F 25 SR IR 1 il #4475 T
BILAT) 300 it 3 1 s 160 (98 8 o i 32 16 R, Fevp iz 7
THFZEFFHLLY 30 min J5 il 0 i B i K AE, 1M 7E
G247 T00 T HIFAGEE M ZEFFHLLY 40 min J5 ik 3]
AR, 5256 & BRI R T 2 ML PR 2 1 45 e o
B, TR EEINESE T =AML, B8R
TEAE R A B2 IR 24 10 min, [RIR & BR, 76 4%
A BTN A 21T TR AR T U IR 4
FEAMAE AT T, 3 TV ARV B IAE 28 45 7 S
R AHE IR FRAR S FIER T 28 R AT e

HH I 2(b) ATAT 75 2% T2 SRR R A B2 )
LT, AEE T 70 F I R G COP ETF IR By
BB IS AT ) 320 RS R FE 28 SR BGE 1T T
THH COP ZI7E 30 min 35 B KA, M7EEE S 1817
TR H COP 7E4 60 min 353 KB, B4 i
FIBEAIEFT IO N A COP tA4 m T84T TH R
A COP, BEH TRAE SR HENIRG 21T T
ARART T WA EREMNZE LRI, I 2(c)

PEREIRZ S T A Ais 17 L0, I R 2 28 ORI
HE—RHLBER Gris 47 T LA S0CHE 52 AR 22 AP HILIY 25
7, IMSETE R GENERE .

58r

—o— HUIEAT
546 —o BRABAT
Z 50l
i
#46F
B
1@%4.2*
e
3.8+
3'4 1 1 1 1 1 1 |
0 10 20 30 40 50 60 70
B} 18] /min
(a) Hil#HE
387 —o— HAIEAT
2l o BEAIEAT
3.0F
526
}Eg :
X2.2 1
£
1.8
1.4}
10 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70
18] /min
(b) COP
] -
o —o- HAEty
L e BAIEST

|
[\
T T

RERRBE/C
N W -JL (98]

e

78,
,9 L 1 L L L 1
0 10 20 30 40 350 60 70
B []/min
(¢) BRI

2 ERERRARGERERT L

Fig.2 Performance comparison of ASHP system



$£43% F£2H
2022 £ 4 H

#l % F W

Journal of Refrigeration

Vol. 43,No. 2
April, 2022

2.2 BIEREX =RIERRERENRIT

N TR IR A YR 25 RIR IR RE Y2, 5
B 1 A R AE s 1T MR as 47 TOLT
ANTFE AT BIPERE , 5256 23 PRI AE 70 min
W 2D —Z =R EE . B3 s AR R

PFUEC T 2 TR A s 17 MK B igtr T
(PR Az PSS DAE LA BP- 2 COP XL
5.0
o BLAIEST
Z 48] ~o- HANEFT
1461
d;—%4.4 L
?4.2 .
40!
ﬁg4.0
3.8+
3.6+
1 2 3
RE
() RETH AR OB
2671
o BB
.l o HOIEAT

R EIThFE/KW

1.9F
1.8 7 5 3
U
(b) AT TERI
281
o BEAIEST

—o— Btz s

[—
(o]
T

e
T

I THICOP
N g
S NV~
///

w

2
JR1FERE
(¢) AFEICOPHIFLIA
B 3 BEXEERIERRIERZ N
Fig.3 Effect of start-stop times on the performance of ASHP
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