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Abstract: To obtain the heat exchanger with higher heat transfer efficiency, the structure of the
elliptical section spiral copper tube (ESSCT) heat exchanger was improved by installing spiral
baffle and hollow tube. The vibration enhanced heat transfer characteristics of the improved ESS-
CT heat exchanger under different inlet flow velocity and different ratio of transverse and longitu-
dinal radius (e) were studied by using two-way fluid structure coupling calculation method. The
study showed that the heat exchanger can reach a higher heat transfer efficiency by using the heat
transfer element with an elliptical section instead of a conventional round section. When the sec-
tion is elliptical (e7#1), the heat transfer performance of the ESSCT was improved in varying de-
grees. Especially, when e=2, it is enhanced to the greatest extent, and at the same time, the in-
tegrated enhanced heat transfer performance of the heat exchanger is the optimal. The mean sur-

face average heat transfer coefficient (SAHTC) and the performance evaluation criteria (E,..) of
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the ESSCT increased with the increase of inlet flow velocity. In addition, the SAHTC under unit

pressure drop was more effective at low flow rate, which decreased with the increase of inlet flow

velocity. The results in this paper can provide some guidance for the design of the new ESSCT

heat exchanger.

Keywords: elliptical section; spiral copper tube; spiral baffle; hollow tube; vibration enhanced

heat transfer
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Table 1 Configuration arguments of heat exchanger
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Fig. 3 Grids of fluid domain and structural domain
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Fig. 5 Calculation results under different grid strategies
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Table 3 Comparison of results under different time steps

At/s  h,/ (Wem ™+ K™') AP/Pa HEFEN/h
0.002 0 240. 05 50. 52 15. 04
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0.0010 266. 67 67.17 28. 35
0.000 5 272. 33 71.49 67.29
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Table 4 Comparison of calculation results with experimental
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Table 5 Amplitude and frequency of monitoring points under

different e
P,y Py Py
e
A/mm f/Hz A/mm f/Hz A/mm f/Hz

1/2 0.0212 23.57 0.0232 23.57 0.0251 23.57
3/4 0.0179 23.57 0.0208 23.57 0.0222 23.57

1 0.0163 23.57 0.0170 23.57 0.0156 23.57
4/3 0.0401 23.57 0.0357 23.57 0.0201 23.57

2 0.0987 23.57 0.0924 23.57 0.0214 23.57
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Table 6 A and f of monitoring points under different wv;,

Vin / P, Py Py

(me+s) A/mm f/Hz A/mm f/Hz A/mm f/Hz

1 0.0141 23.57 0.0154 23.57 0.0034 23.57
3 0.098 7 23.57 0.0924 23.57 0.0214 23.57
0.1752 23.57 0.1494 23.57 0.0227 23.57
7 0.2616 23.57 0.2014 23.57 0.0241 23.57
9 0.317 2 23.57 0.2737 23.57 0.0280 23.57
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