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Investigation of the wetting dynamic and heat transfer of bi-phobic surface
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Abstract; In order to realize the application of wettability-patterned superhydrophobic surfaces in avion-
ics cooling, the dynamic wetting behavior and heat transfer characteristics of droplets impact on bi-pho-
bic surface (superhydrophobic matrix with hydrophobic patterns) are analyzed. The dynamics of drop-
lets spreading and receding phases, and the corresponding spatial distribution of the surface temperature
and heat flux beneath the impact droplet, are acquired by using high speed camera and infrared camera,
respectively. We analyze the discrepancies of dynamic wetting and local heat transfer during single drop-
let impingement onto superhydrophobic, hydrophobic and bi-phobic surfaces. Furthermore, the influ-
ences of surface temperature and impact height on droplet impact process are also analyzed. The results
show that all surfaces have the same wetting behavior and similar heat transfer characteristics, surface

temperature has little effect on the surface wetting behavior. Furthermore, the spreading time has noth-
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ing to do with surface temperature and impact height in spreading process. Due to the difference of wet-

ting behavior, the heat transfer characteristics between the three surfaces are significantly different in

receding process. The special wetting behavior of the bi-phobic surface makes the contact line velocity of

the receding liquid film drastically change, produces some small droplets, increases the contact area in

receding phase, and also has the resilience properties of superhydrophobic surface.
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Fig. 1 Schematicdiagrams of heater and bi-phobic surface
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Tab.1 Thermo-physical parameters

FA S8 Hifh
BB 1/ (kg/m?) 7190
PR/ (W/(m » K) 90.7
g/ (J/ (kg » K)) 448

BB # 1/ (kg/m®) 1231
PR/ (W/(m + K)) 0. 095

gy /(J/ (kg « K)) 2835

WALESHS SR/ (W/(m - K) 9.71
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Fig. 2 Schematic diagram of the experimental setup
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Fig. 4 Transient behavior of contact line velocity for drop-

lets with different surfaces
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for different surfaces
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Fig. 6 Transient behaviors of average temperature and total heat flux for different experiment conditions
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Fig. 7 Transient behaviors of total energy for surface under different conditions
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