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Proposal and Assessment of High Performance Finless Heat Exchanger
Composed of Micro Tubes

Naoki SHIKAZONO™, Daisuke OKAWA,
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* Department of Mechanical Engineering, The University of Tokyo,
Hongo 7-3-1, Bunkyo-ku, Tokyo 113-8656, Japan

A concept of finless heat exchanger, which is composed of micro tubes, is proposed and assessed for achieving higher
performance and better compactness. In reality, however, the precise assembly of numerous micro tubes leads to high
manufacturing cost, and even small deviation of assembled tubes may cause considerable deterioration in heat exchanger
performance. To resolve these issues, the micro tubes are placed in contact each other in the streamwise direction, so that the
manufacturability and quality of the micro finless heat exchanger could be drastically improved. In the present study, the basic
characteristics of two kinds of new tube arrangements, i.e., side-contacted and wavy extruded tubes, have been investigated
through numerical simulation and experiment. As a result, it is found that the pressure loss for given volume and heat
exchange rate is always smaller when the tubes are side-contacted in the streamwise direction. For these tube banks, empirical
correlations of heat transfer coefficient and pressure drop are proposed. The correlation equations obtained agree well with the
CFD data. The measured pressure drop is by 8% larger than the prediction because of imprecise tube arrangement, while
predicted heat exchange rate shows satisfactory agreement with the experimental data.
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Fig.1  Micro bare tube heat exchanger ©
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Fig. 6 Pressure loss for given volume and heat exchange rate
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Fig. 7  Pressure loss for given volume and heat exchange rate
(Wavy extruded tube)
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Table 1 Specifications of the present micro finless
heat exchanger
Tube Tube Tube Streamwise | Spanwise
Outer Inner length Thickness Width
Diameter | Diameter
d mm di mm I mm t mm w mm
0.3 0.24 86 6.6 21.75
(P=10) | (Pr=25)

®@® 1@

Ol ¢

1 Temperature Controlled HotWater Bt~ O~ ®
2 Pump

3 Test Section 2

4 Precision Balance

5 Wind Tunnel

6 Blower 1 4
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3

DT

Fig. 12 Experimental Setup
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