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Study on the Influence of Two-dimensional Nonuniform Wind Speed Distribution on the
Performance of Large-scale Air source Heat Pump Evaporator
Zhang Xin! Yao HaigingZ Hou Xing! Zhang Wenke! Cui Yuping?
( 1.School of Thermal Engineering, Shandong Jianzhu University, Jinan, 250101;
2.Shandong Zhongrui New Energy Technology Co., Ltd., Jinan, 250101 )

[ Abstract] In this paper, the finned tube heat exchanger with large size of large-scale air source heat pump is taken as the
investigative evaporator. When both R410A and R22 are employed as the refrigerants, the influences of two-dimensional
nonuniformity of wind speed distribution on the performance of the heat exchanger are analyzed The heat transfer mathematical
models of heat exchanger are established, and the comparison between theoretical calcultion results and experiment data are made
to verify the accuracy and rationality of the models. When refrigerants are arranged in three different flow paths, the influences of
wind speed nonuniformity of different arrangment forms are compared; the influences of wind speed nonuniformity on the heat
exchange amount of evaporator are explored, and the changing rules of convective heat transfer coefficient are studied, and
therefore the relationship between wind speed distribution and convective heat transfer coefficient is revealed. The research results
will provide theoretical guidance for the change of performance of evaporator while the large-scale air source heat pumps are
operated in winter.

[ Keywords ] Air source heat pump; Evaporator; Finned tube heat exchanger; Two dimensional wind speed distribution;

Arrangement of flow path; Nonuniformity

BEWH: WAREESTRITRITE (2019GGX103046); WARA G EOUHIE “ b7 &b XK PH -2 < REE A 1k
RAFXBEARKITIA”: EXRBARRIEES (51808321

B GEIEE) @i 5k & (1995.11-), 5, fEEALAFTA, E-mail: 962204725@qq.com

Wk B 2021-04-11



E36EE 1
g

Ju

58, S TEANEEI XGHE A ORI A R R 2 R A RE S A

e 1] -

0 3IF

P BRI R A R I E A, S
i T 4 B B ey S R T VE M, oA R AR AR
LT SRR A )4 7)) s A 4, IR B R
M2 G T s 7, A TR Ik . KT
AT, W E NG N KA, HERe B
M 32 SRR [ A PR, TR LK 490 1 5 2
PR AL T B AR .

PLAE S F A e A B A 7 1 BEE R EE
VRS A5 LR T 5 AR 1R 8 20 B 74 70 1 -4
[0, 5 7200 T 3 A 4 P 8 R e A R 25 O B
LR A B R TC D . 2 3% IR B 13 5
P« SR A RO R R O A D A A
P B S P 2 TR 37 AT S IR T S
ISP

H AT, K SPGB e s R
K, KERER—KERELK, HAE T XL XH
V. W SR KL S E T, RN T IRIE
JRH 35 53PS T RN 2RRIL B RUBL ) R A
SR B DL Ho A PR 2 SR 2 SRR R 8 4T,
PRI B E 4% 3 AR R Fr R 38 53 P A TR, R 900 R
L) S P AN SRR SRR B A B AU XU A o 4 A
BRI . AR . ZRUBS N FI A EVAP-
COND 1t , 4347 7 RGHE 5 50 43475 LUK XUk 5 | =
. T = A5 x 3 B M e
RS, KRS AT T 4 P R 2 51K
23 A T SRR R A £ 5 B 0 2 S U AT VA R AT
FE R 3 e B T B R B R 4,

B2, HATCAH R k% Rk T KGR
YA R B I K — S AN S, N T
B ITII ARSI, T 4545 2% RS R LA A1 (10— 4
AN S B A £ SEBR I, T RAXT AR ST 1
ST GO B o AR S I T e AR I A A
SRR, LU HIR 14 77 R410A 2 R22 7%
KA RPEIE RN G, S04 T AER R AR 5] KU
SR LR 2R B AR AL

1 ERRE S
1.1 BRI AT

PLZE R S50 B B e B A S x5, LR K
AE AT . T THE R iR AR . AN
SER AR TERE IS S, SR o A SRR Y,

AR A RE LB N R, FIRE
S S A FRS P ST 8 93 2 A oe Pl A
W 1 P, Herb X7 A O B AR IR T
6, Y J5 e KT, Z 7R S E T AR5,
XM AL A B S A, SIREHE
B IR TR AT BB TR, IR — A 4EE
%5 PR R 1 3R 30 AT 55— HER 180 XU 73 A7

RS
)
ey
S
o

1 WEb R EE

Fig.1 Schematic diagram of micro element control

volume
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Table1 Comparison of experimental data and simulation results
A - S K R =
IE/W B /W EIE/W BHRE/W  efE/wW BRE/W

1208a 11537.59 8468.25 11339.12 8480.93 1.72% -0.15%
10105 11325.38 8296.49 11132.73 8435.34 1.70% -1.67%
R22 010108a 10194.60 7850.39 10427.91 8138.9 -2.29% -3.68%
010110a 9795.402 7520.65 10248.83 8057.06 -4.63% -7.13%
1212a 8872.137 7271.22 9353.90 7649.82 -5.43% -5.20%
b010330k 11825.12 8620.66 11180.80 8502.01 5.45% 1.38%
b010328a 11180.01 8206.21 10889.75 8380.97 2.60% -2.13%
b010331x 9761.70 7819.03 9792.96 7918.08 -0.32% -1.27%
R410A 010403a 8964.76 7431.84 9112.25 7637.27 -1.65% -2.76%
b010425x 8621.24 7293.50 8173.17 7268.91 5.20% 0.34%
C010719a 7269.17 6600.32 715491 6864.92 1.57% -4.01%
C010723d 6637.25 6621.13 6421.78 6421.78 3.25% 3.01%
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Table 2 Geometry of heat exchanger
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Table3 Operating conditions of evaporator
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Fig.4 Influence of wind speed distribution on heat
transfer of evaporator
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Fig.5 Convective heat transfer coefficient of each pipe

section in flow path arrangement 1
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Fig.6 Convection heat transfer coefficient of each pipe

section in flow path arrangement 2
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Fig.8 Relationship between convective heat transfer
coefficient and dryness of three root canals in flow path
arrangement 2
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Fig.9 Heat transfer coefficient of each tube row in flow

path arrangement 1

= o4
o B4
6000 A |
0 A B
- [ =]
Ql. . o? ]
m e L] o
o 1 ] -
u -
2 A'l -y ]
* » e
=L 4000 4 - 2a
- w | & Wit
> 4 4 -2 *
= Al L e Ay
= . | o2 -
W& L] | ak Al
5 2000 |
= |
= |
: / |
|
I
& [ ]
0 LG I I I I B B B I B I I M I B B B I B
12345678 9101112131415161718192021222324
s L
B

B 10 REME 2 SEHHRRARY
Fig.10 Heat transfer coefficient of each tube row in flow

path arrangement 2
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