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Basic study on the development of a new power source using the Leidenfrost behavior of droplets
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Fig.1 Leidenfrost effect
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Fig.2 Momentum on the non-equilibrium potential surface
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Table 1 Experimental conditions
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pitch [mm] height [mm] angle []
B1 0.50 0.161 20
B2 0.75 0.241 20
B3 1.0 0.321 20
B4 0.50 0.217 30
B5 0.75 0.325 30
B6 1.0 0.433 30
C1 0.50 0.182 20
Cc2 0.75 0.273 20
C3 1.0 0.364 20
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Fig.3 Corrugated sheet shape
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Table 2 Experimental conditions

Base type B1~6,C1~6
Liquid type D.l.water or methanol
Liquid volume [ul] 33.6 orl14.1
Droplet diameter [mm] 4or3
Surface temperature [°C] 200~400
Measurement temperature interval [°C] 25
Drip distance [mm] 10

Number of measurements [times] 5 (D.l.water 14.1 ul & methanol : 3)
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Fig.4 Experimental system

FEAbhb.

500

500

500

B1 B2 B3
450 450 450
—o==200°C

400 205°C 400 400
— 350 250°C 350 350
Z o
£ 300 275°C 300 300 f\
é 250 300e 250 250
2 325°C /
o 200 200 200
2 “—350°C
g 150 —o—375°C 150 150 [}

100 ¥‘ —o—400°C 100 100 ,

50 50 50 |

0 07 0

0 05 1 15 0 05 1 15 0 05 15
Time [s]
Fig.5 Corrugated sheet droplet moving speed (B-shape)
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Fig.6 Corrugated sheet droplet moving speed (C-shape)

5 LF &EDESHBEI~ERAH~
5.1 ®BAEHE - A&

BRI BN E TR L ARk L L, ERRAREKICT Y
ZNAEERHE W THRIEME 2O, LF RH ORI T A
B, BIREE R EOMEEERIT o 7o, BiiKkE AL ) — D
WCTHRE L7, A¥ ) — VB AIIE s =8, ik
(ZIRE LR EIT o7, FEMRERAEMF 2R 3 ITRT.

Table 3 Experimental conditions

Base type B1~6,C1~6
Liquid type D.l.water
Liquid volume [ul] 33.6
Droplet diameter [mm] 4
Surface temperature [°C] 200~375
Measurement temperature interval [°C] 25
Drip distance [mm] 10
Number of measurements [times] 5
Corrugated board angle [°] 1~3 (C3:1~6)
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Fig.7 Droplet moving speed by angle (C3-shape)
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Table 4 Experimental conditions

Base type C3
Liquid type D.l.water
Liquid volume [ul] 33.6
Droplet diameter [mm] 4
Surface temperature [°C] 200~400
Measurement temperature interval [°C] 50 or 25
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Fig.9 Behavior of LF droplet on substrate
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Fig.10 Classification of droplet behavior
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Fig.11 Comparison between theoretical and experimental
velocities of LF droplets on non-equilibrium potential
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BEXH

[1]  J.G.Leidenfrost, “De Aquae Communis Nonnullis Qualitatibus
Tractatus translation of portions to appear in Intern J Heat Mass
Transfer (1756) . ‘ B
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