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Icing Characteristics of Cold Water Phase Change Heat Exchanger
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Abstract:; Icing characteristics on both sides of phase change heat exchanger in cold water phase change
energy heal pump system upon water temperature change are the important basis of heat exchanger struc-
ture and system design. To specify the specific icing working condition of different water temperatures,
the physical model of cold water phase change heat exchanger was given to establish its mathematical
model of heat transfer, the heat transfer process during change of water inlet temperature on the interme-
diary side and cold water side was simulated to successively analyze the impact of water temperature
change on heat exchange amount, ice layer thickness and deicing energy consumption, and the water
temperature partition map of icing working condition was offered. The results indicate that in the partition
map of water temperature, the boundary between active and passive icing conditions is roughly a straight
line with a slope of 0.2 ; the boundary between passive and zero icing conditions is roughly a straight line
with a slope of 0. 4. After steady growth of ice layer, for the active icing working condition, heat exchange

amount decreases by 8.07% to 11.81% in comparison of ice-free layer, and the phase change heat ex-
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changer shall conduct regular deicing with deicing device; for the passive icing working condition, heat

exchange amount decreases by 0.56% to 4.08% in comparison of ice-free layer, and it isn’t necessary to

conduct deicing, but 12 mm spacing shall be reserved between heat exchange tubes to prevent ice block.

Key words: cold water, heat pump, icing, heat exchanger
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Fig. 1 Structure diagram of cold water phase change

heat exchanger
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Fig. 3 Test bench of cold water phase change energy heat pump system
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Tab. 1 Parameter table of experimental equipment

of phase change energy heat pump system
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Tab.2 Relevant parameters and measuring point positions of measuring instrument

ezt iR il a I A5 A Hoit
LVETAITY Ao SANE—DTM—402 MHRGRE : £0.2% PRIRK T K A 4
SANE—DTM—402 WRKEE:0.1C WK 4
I T Meacon—MIK—2000H {5 MEAERE . £0.3% BB HEKE 1
Meacon—MIK—2000H {E =, MHERERE . £0.3% KK 1

TG T IR THMN &S EE, 745 T.00
TEZHAT T 40 min AYBGASESES, B 1 min XFAHAR
AR AV IR I H 190 R B B AT — B R
8 IR A R (1) ~ 30 (12) AT e
T g B niE 4 fis

F£3 TRTRSWSH

Tab. 3 Parameters under experimental conditions

e T a T8 b
AR R/ C -5 -6.5
AR E/m - 57! 0.5 0.5
AR R/ C 2 0.5
BRI /m -« 57! 0.1 0.1

LA R e 3 SR A AR 2 AN E
PUER 52 38 1o 4 0 6 il P R0 i 2 5 A
BEPEC AR 2 s i, il X — S B0 A
fffy 5 A O o 5 2 A B 1O A

T Rt R

Xb: R —AEESHG U, — A4 S B0 RN 1R 22
x, —SEHESEA R BN B2 0(x,) —H

M SH bR 2

Z 80

m]ifﬂs j":‘:\.ﬂ:‘c = T0800,007 F00 — © <>o"‘uoDo o

%:x: - sy whasax - Sazay

A R

& 6

g B T

= o LT Ha

H e LT B
s SRTHD

4 1 1 1 1
0 500 1000 1500 2000 2500

HifA) /s
4 HEBIEES S HIERT
Fig.4 Comparison between simulated and

experimental data




56 M

KK , 45 v 7KARAR B A Kl A2 AR A 25 DR - 111 -

= (13) T, BAA A HE B P X — (] $E 2 4L
() F KA R B A B £3.8%

T ST B B R ) B rp gy A5 5080 T
PR TR 285, TR &5 SR 5 S B A7 % 1
WE 4 s, 430 el i A SEER A ) a4
A KARXT IR 224 8. 2% , I HHIXT IR 2% R 6. 4% ,
BRALLR 22 7E SRV BB N, 12458 280 T A i b 38 7 v 7K
FHAS e RS AR AR A PG

4 BPLERSSH

KA G TS TR S E, Horp R i
IKAHE PRI 0.5 m/s, ¥ 7K 7 13 3 2 2
0.1 m/s, AR SCRERUR 73BT 18 7K A i FA 25 I 14
IKIRAE X R DK R E K BRUKBEFE AN | 1
— 2P AN R 45 DK T B0 KR 73 DXL, AT 2 A
[RIZ5 VK T 0045 A KR I

R4 ERIRSH

Tab. 4 Parameters under simulated conditions
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Fig. 5 Refrigerant temperature change at outlet of

intermediary side under working conditions 1 to 12
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Fig. 6 Heat exchange amount of single heat exchange tube
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Fig. 7 Ice layer thickness change under each icing condition
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consumption under each icing condition
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