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Abstract

condenser were examined by using R417A as a refrigerant. The experimental conditions are as follows: inlet water temperature of the con-

In the study, the operation performance of air source heat pump water heater and heat transfer performance of spiral casing

denser is 20 =55 °C, influent flow rate of the condenser is 0.6 —1.0 m’/h, and environmental temperatures are 15 °C and 29 °C. The
experimental results indicate that when the water flow is constant, increases in the entrance temperature result in the decrease in the total
heat transfer rate and total heat transfer coefficient of performance (COP), the increase in the discharge pressure and input power of the
compressor, and the decrease in the heating capacity and heating coefficient of the heat pump water heater. When the condenser entrance
water temperature is constant, with increases in the water flow, the total heat transfer rate and the total heat transfer coefficient are in-
creased, discharge pressure and the input power of the compressor are reduced, and heating capacity and heating COP of the heat pump
water heater are increased. When the ambient temperature is 29 “C, total heat transfer, total heat transfer coefficient, exhaust pressure,
suction pressure, input power, heating capacity, and heating COP of the condenser exceed those when the ambient temperature is 15 °C.

Keywords heat pump water heater; spiral tube condenser; heat transfer performance
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Fig. 1 The principle of experimental device

2 R EXYE

Fig. 2 Physical diagram of experimental device

207.5 353
157.5 313

NS
19

(a) P &
3 EREESHRMMEELEN (A . mm)

Fig. 3 The structure of spiral tube heat exchanger

(b) i i

2 SLIRHHEALE

£ VOO 9 BB Q R (1) 3
7,



$£39% F6H
2018 £ 12 A

Hl% F |
Journal of Refrigeration

Vol. 39, No. 6
December, 2018

Q = AKA;,, = AF“p“Cw(Tw,um - T“Yi“)Atm (1)
IRTEEE R BEAR IR REL K .
Fp.c (T, .—-T. .

Agtm = = AA::m = (2)

K F, AR HK AR BUR &, m*/s;p, AR H]
KL kg/m’ e, MR EHIKPHLIAEE )/ (kg K) ;
T, AT, o35 A K S FHRE  °C 5 K G4
ZEL, W/ (m® - K) A AR, m® ; Ar, AXTECES

K =

iz, C,

S I FH e A R i 1, 220 W 45 R T 7 0
FARH, WAL AR T K N

1 1 1 0

K:hih+hip+7 (3)

by, R G350 A TR R A Y 3% T %
EREL W/ (m?-K) 56 JHARFABE R ms A 4 fh
BEM SR, W/ (m-K) . BT R REOR, il
M S FRIREH 870, A

JKAM 3 T A R R BOR AR 168 1 ) R 39 7 v S
B AR AR R R b S 06 A S e e Tk
75 BFEAN [ 2K A FRU 2 AR T BE 2% A T 0 K 2
T A4 A ZR B S 30 IR =

IR HOK gl = (5) T

e, V(t, = t,)
0, = P s (5)

Kefrsp W HKHIE, kg/m’sc, Rt HUKE
HAAE )/ (kg C) sV RDRAE AR m 52, 1,0 2800
PP ST B P, AR L 7K R °C 5 A S BRI
IR 5.

R B HIPERE RHOR IR (6) 1151

_ & _ pcpv(th B twl)
COP = = Amp (6)

P Wy O B ] YT FE RS B DR W5 AP
Sy BN IS ] (]G PN 4P 25 3 kW

3 LWERS S

3.1 BEEELEFIANOKEBEHK RN
3.1.1 BiREE SRR

&l 4 Ir7R A ke g A e B KR 28 4k
FH T 4 AJ R Ve e g At PR A 11 AR P P o T O
IN,CU IR BEVE EE N 29 C L, TR KRR &N 0.6
m’/h, B EER A DK IR 20 °C THZ 55 C B BEss
B 5737.6 W FEE 3249, 1 W, S2E0 THTE
BBl PN, RBEIRLE A 15 °C I VA SE a A B P i U 3R 8 R

Bk 29 CHHMK 4.3% ~8.8% . TEAMEIEEEEA L
HKIRAAET , BEE PG PR AR B B pY 38k, W Bt a4
PEFEZ B

8r 15°C
—o— (0.6 m*/h

15 20 25 30 35 40 45 50 55 60
AR\ DK/ C
4 RRBERAEBEANOKENTN
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changes with inlet water temperature
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with inlet water temperature of the condenser
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I EARHUER AT Z I BV BEAS A KA T B
A, WA T BRI, MARBEEE N 29 C
B BERS KRR 0.6 m’/h, B BERS A LK IR
H 20 CHFZE 55 CHY, TE4E LS E ST H 0. 72 MPa
F %2 0.75 MPa, HE S J1 1 1.36 MPa F+ % 2.45
MPa, JEAAHLET AT R M 1. 48 kW THE 2.76 kW, 5K
I TP AR 15 C B R 4R PLAHE SR
JTH IR N 29 CHIIE 5. 6% ~11.3% , "<&
FME 41.7% ~ 47.4% , JE 45 WL % A TR A% 6% ~
18%

3) MV B E AR i — g i, I BOK R
I I fE 2B COP Pl HE 28 A 7K IR T+
B TR, MIREETRE R 29 °C R BEA AR
BH0.6 m’/h, BB A KR H 25 CTFE 55 C
A, R Ok g8 il AR B 10. 13 kW B R 4.22 kW,
COP Hy 6.6 FE% 3.2, SCU0 T4 [ N, 2050 B2
15 CHF Y i 42K F IR B 29 C i 16% ~
29.2% ,FRESVREE N 15 °CIHIE K ER COP HLER
BRiRE R 29 CHHMIK 15. 4% ~48.5%

4) B BERE A K IR — E R, B a B g
i iR QU AV =D TF: I NI 7888
H29 C B BER A KR 20 C B ¥ BE RS K4
B s H 0.6 m/h 7+ £ 1.0 m’/h, &M H
5737.6 WHI % 7 129.3 W, ML E ¥ h 2 508. 4
W/ (m?-K)#% 3 537.8 W/ (m*-K)

5) MBS A KR — 2 i, R gg MLHE SR T |
B AT 3R B 4 45 e 20 K R R S B m /N, 2
BT N 29 C W BERR A TTKIE A 20 C 1, 184
P KRR E 0.6 m*/h B9 1.0 m*/h W, R4
MLHESE 1 1. 46 MPa [ % 1. 30 MPa, JE4a HLE A
NFH 1,48 kW FEZ 1.32 kW, 48 BEs KR
T AR RIS, A KR T FRAE LA AT RRE R

6) MV &t A 1 K I — R B, IR HAK A i A
i COP Fifi ik 7K PR BRI 2 1 38 0 T 1, HL A BRI
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e A A COP MR, W BESS A KR K
20 CHY B BER K AR EH 0.6 m’/h T2 1.0
m®/h, YEREE IR EE K 29 °C I, FREE K g8 ) A
10.13 kW 34 % 11.29 kW, COP Hy 6.52 34 % 7.32,
IEEHEE A 15 C i BRI UK 85l T i e 8. 25 kW
478 9.52 kW, COP H15.28 4% 6. 36,
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