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Abstract; Cold-water phase change energy heat pump system is a clean energy heating and cooling sys-
tem, and coefficient of performance and economy are the main problems of cold-water phase change energy
heat pump systems. According to the operation principle of the cold-water phase change energy heat pump
system , the influence of ice thickness, cold-water flow rate and evaporation condensation temperature on
the energy efficiency ratio (EER) of the system is analyzed by the control variable method. The operation
and regulation scheme of the cold-water phase change energy heat pump system is proposed, and its econ-
omy is calculated. The results show that the effective EER of the system is maximum when the ice thick-
ness is 8 mm. When the system heat production is 744 kW the cold-water flow rate of phase change ma-
chine should be controlled at 70 t/h in the freezing period and 80 t/h in the deicing period. According to
the cooling and heating loads in different time periods, the system operation and regulation are carried
out, the operation cost is reduced by 4.72% in winter and 29.96% in summer,and the system energy ef-
ficiency ratio is increased by 5. 6% compared to traditional ways of running. The return rate of systematic
investment is 15.27% ,and the payback period is 7. 67 years,showing good economy and energy saving.
Key words: cold-water phase change energy, heat pump system, cold-water phase change machine, ice

thickness , cold-water flow
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Fig. 1 Operating principle of system
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Fig. 2 Schematic diagram of phase change heat exchanger

1.3 HFiRE
Q.+ W
W,
Arp: COP—RGERER I ; Q,— VR /K AHAZ ALY AH S T
Pt it kW W,— K AHAE B VR R S FEH

kW,

COP = (D)

¢

coP’ = o (2)

o COP'— R GEA BRERL L ; 0, — 7 G AR dii A 44
i, kW,

2 REMRESB RO

KEEEX REBRBER L IR0
V7K HAE ILEE DR 13, Rl oK v 5 Sh Rk vk
UKAEARASALEE 17 B AT Ak, O 15 3l s AL sh 4 0e
R URIZFTHE , RHRE R Bl D 2 TR R GERERE , HLIB 1K
JRI I g, ME LA S BRATUAR R DK 5 45 VKRR JEE i &2, 3 Kk
SRS ANREA AP BOR A ¥ A . 1R I8 B FR
JRERE R, 45 DK T 88 B8R, $i PRy A A v PR 22, i vk
FEAARB S | RGUFE R U R

SRR 2 R AR R 335 m’ (18 K AR
Lo FERKHL RN 70 vh, RAEMLHZ AR E A
—7 CLAR A BEIR T} 55 CHRYRTIR T, 43 3% 1E A
ARHLES VKIS 6,7 ,8 19 mm 73 Hr v 7K FH AL BE 44
ARG THEBE I, AN [F] B 235 DI JRE JBE Xk 3R A AL g
R FE N o S 56 6 P 9 B O T2 P oo v 2
30% [N =BEi . 2 SR 0 i Bt 3, R
LI RSB RERE L R G AR LA 3 ~ 515
Js o 1 ALY ) B 2 R ) A, 3R e ol B R

2.1

i PR LR Bl R PR B S KRR JEE B 22 A N T4 6
FioR.

740 | @9 mm
® 8mm
720 / W‘f 4 7mn
“¥ 6 mm
E 700 7W
b
:?2 680 |
E
K 6601
640 ,W
620 L I L

0 2 4 6 81012141618 2022 24 26 28
TEFRREL

B3 ZFkEEXNKRERERZM
Fig. 3 Effect of icing thickness on terminal

heating capacity
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Fig. 6 Effect of icing thickness on system heat
production, terminal heating capacity and ice

melting heat consumption
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Fig. 7 Effect of cold water flow rate on phase

change heat extraction
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Fig. 9 Effect of evaporation and condensation

temperatures on unit heat production
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Fig. 10 Effect of evaporation and condensation

temperatures on unit power consumption
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Fig. 11 Effect of evaporation and condensation

temperatures on heating energy efficiency ratio of unit
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