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Design of Helical Coil Heat Exchanger in Closed-Loop

River Source Heat Pump System

WU Shuang, FU Yunzhun,CAO Lijie

(School of Mechanical Engineering,Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: In order to design a helical coil heat exchanger (HCHE) which can be used in the closed-loop river source

heat pump system ( RSHP ), the heat transfer area of the HCHE of the RSHP was calculated theoretically with the

mathematics model and the empirical formula, and then the structure of the HCHE was designed. Meanwhile, according

to the condition of the river temperature in Songjiang area of Shanghai, the influence of different cooling water flow on

the performance of the spiral coil heat exchanger was studied. The experimental results showed that the heat transfer of
HCHE of the RSHP is 10. 76kW and the per meter heat transfer was 27W/m. The error between the heat transfer
obtained by the experimental method and the heat transfer obtained by the theoretical method is 3.5% , which shows that

the theoretical calculation method of HCHE is credible.

Keywords : closed-loop surface river source heat pump; helical coil heat exchanger; heat transfer; river temperature ;

helical tube performance
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Figure 1

Structure design of helical

coil heat exchanger
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Figure 2 Helical coil heat exchanger

4 SAKIFEAREE RGN A

P K IR RGeS PR & 3 Fron . M
AR IR R G0 2 W XHLEEAE K TR AR LA
EHMPTEE WA A, A RGERI IS T 0] LUor A
3 MG, BV AR KGR (¥ HUKIGER AR G EE

AR SEBG ZR GBI R AR G T AR K PR AR AL
ZH AR B2 e A R T 2 L IR B RO AL L B
R PRZK I 171 3l P KO B T /K I BE (AR T A
FERESF o HL v I B A5 5 289 R 1 A v B 1% e i 05 47 0
i, MRS 0.5 °C R ZHER BRI SR A W
K R AL R R R BE B AR EAE S m i D, A
UK BRI BE o It i A5 5 R W U = £



.38 . B THI# Light Industry Machinery

DRGSR 0. 5% , K IR EAL AL DR 2R =
Dyt A o 1.5 g BBk e
I i AL A s oe i, B R R BUE R S s i0 R

SRR

B3 MXFTRRARAGREA

Figure 3 RSHP comprehensive experimental system
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2018 TF5E4 HA

16

14
= 127
= 10
ggfm’\w
%éﬁ 6

g

4
& Ml

0

0 10 20 30 40 50 60 70
fit [3)/min
B 6 A ek F R 69 T AL

Figure 6 Changes of coil heat transfer with time
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Figure 7 Changes of cooling water inlet and

outlet temperature with time
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Figure 8 Changes of coil heat transfer with time
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