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Abstract: In order to improve the comprehensive heat transfer performance of spiral copper tube
(SCT) heat exchanger, two helical deflectors are installed in the heat exchanger. The two-way
fluid-structure interaction calculation method is used to analyze the effects of different inlet
velocities and helical deflector ’ s installed positions on the vibration and heat transfer
performances of double-layer SCT in the heat exchanger. The numerical results show that in the
double-layer SCT heat exchanger, the vibration intensity of the outer SCT is obviously higher
than that of the inner SCT. The heat transfer coefficient of the inner SCT is higher than that of
the outer SCT under non-vibration condition, while this coefficient of the outer SCT is higher

than that of the inner SCT under vibration condition. With the increase of the inlet velocity, the
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vibration amplitudes and the heat transfer coefficients of the inner and outer SCT all increase.
The deflector’s installed position directly affects the vibration and heat transfer performance of
the SCT, and the deflector’s installed position for the maximum vibration intensity is inconsistent
with that for the best heat transfer performance. By comparing the vibration-enhanced heat
transfer parameter Qpzc and the comprehensive heat transfer performance factor R, it can be
observed that the Qpgc and R, of the double-layer SCT heat exchanger are both higher than those
of the single-layer one. The Qpgc value is maximum when the two helical deflectors are installed in
the left lower positions of the double-layer SCT heat exchanger. The Rjr value is maximum when
they are installed at the left upper positions of the heat exchanger, and it increases by 7. 99% at most
compared with the value when they are installed in the left lower positions. The research results provide
theoretical and data support for the design of high-performance SCT heat exchangers.

Keywords: spiral copper tube; heat exchanger; helical deflector; comprehensive heat transfer
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Fig. 3 Calculation strategy flow diagram
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Fig. 13 Vibration-enhanced heat transfer parameter of inner

and outer layer SCT vary with the inlet velocity

M & 13 AT UL, B A A TR 3G, L Ak 2
SCT By ¥ 3h 5 Ak A% #4280 Je v N s 55, BLAR 2
SCT MZEKTWE. 456K 11 5-Fral J. N 52
SCT #5288 1 4 3l s Ak A% 4, HAMZE SCT 1Y 4k 3
SRACEINEE ) R, 7EA T 0. 10 m/s B,
W IMZE SCT BF 3% B R 5038 /), T 3R 2l ik Ak
IS HOIY I K R WIIR S v A A% P AR ) ik

Bl 14 JEs T AH L E A 0. 20 m/s B, L2
W2 SCT e I 85 Ik Sl s AL A% S HUBE HD & %6 fif
B A L

1.21

—S— XASCTH a4
1.19 + —o— HLASCTHf Y

1.09 . . — . !
[ I i IV v Vi
HD %441 B
Bl 14 FHLZAIRUR SCT A Uik 3 i Ao f% 2 ¥ b HD %
E ORI
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the HD’s installed position
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