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Influence of substrate structure and fluid properties on a rotating body for thermal energy recovery
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Fig.1 Schematic diagram of the Leidenfrost state
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Fig.2 The behavior of a water droplet on sawtooth substrate at
the high temperature
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Fig.3 Cyclic substrates used in previous studies
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Fig.4 Experimental system

Table. 1 Experimental conditions.

Solvent H,0
Liquid volume (ul) 1200
Substrate surface temperature ("C) 340 ~ 400
Measurement temperature interval 10
()
Substrate material aluminum
Rotating body material aluminum
Moment of inertia of rotating body 8.4
(10~g-mm?) .
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Fig.5 Graph of average change in angular velocity over time at

360°C
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Table 2 Angular acceleration and torque at each temperature range

Substrate Angular Moment
surface temperature acceleration (10712N-m)

(C) (rad/s?)

340 42.47 3.670
350 47.51 4.105
360 3151 2.722
370 37.65 3.253
380 51.23 4.427
390 37.10 3.206
400 39.84 3.443
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Table. 3 Comparison of moment of inertia between previous studies
and this experiment

Aluminum foil used in
this experiment

Disks used in
previous studies

Moment of

-11
inertia [g - m?] 8.64x 10
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Fig.6 Tesla turbine
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Fig.7 Adopted shaft and disk shape

Fig.8 Outer mechanism
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Table.5 Number of revolutions for each condition

Number of 1 2 3
disks
Between disks

[mm] 0 0 0.4 0 0.4
Number of

rotations 1021.3 10612 10914 98236 1045.8
[rpm]

Working Number of Width between disks
fluid disks [mm]
1 0
Water 2 0 0.4
3 0 0.4
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