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Heat Transfer Enhancement by means of Anisotropy of Aluminum Fiber Layers
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Heat transfer experiment and pressure loss measurement have been done for the channel flow with aluminum fiber layers in

order to investigate their effectiveness as an insertion device to improve the heat exchanger’s performance. The present paper aims to

reveal the effect of thermal anisotropy of aluminum fiber layers on the heat transfer enhancement between two orientation cases, that

is, fibers axes parallel and perpendicular to the heat transfer wall. It was found that the aluminum fiber layers with their axes mainly

perpendicular to the wall showed quite high heat transfer performance, that is, heat transfer of twenty times as large as that of the

non-insertion case was obtained. This heat transfer enhancement means one-order high value compared to the conventional

corrugated fins, although much high-order large pressure loss should be paid.
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Fig. 1. Schematic view of a test section.
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Fig. 2. SEM image of aluminum fibrous metal.

Table 1. Specifications of the test samples.

X815+ Y818— | Y82.8—
Fiber orientation X Y
Porosity 81.5 81.8 | 82.8
Installation condition |Diffusion Bonding Brazing
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(a) Orientation degree in y direction.
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Fig. 3. X-ray CT image of Aluminum fibers for X and Y

arrangements.

Table 2. Averaged orientation degree for each axis.

Sample X y z
X86.9+ 0.191 -0.306 0.115
Y82.8— 0.106 0.204 -0.310
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Fig. 4. Distribution of local heat transfer coefficient.
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Fig. 5. Distribution of heat transfer enhancement ratio.
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Fig. 6. Pressure drop v.s. Reynolds number.
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Fig. 7. Heat exchanger with corrugated straight fins.

Table 3. Dimensions of corrugated straight fins.
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SFT-8 32 5.7 4.15 10
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Fig. 8. Relationship between Nu,,, and Re.
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Fig. 9. Relationship between Nitg,, and ReCp'”.
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