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Experimental Study of Collision Angle Effects on Heat Transfer During
Droplet-wall Collision in Film Boiling Regime
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Abstract

Effects of collision angle on heat transfer characteristics of a liquid droplet impinging on a heated wall above the Leiden-
frost point temperature were experimentally investigated. The heated wall and droplet temperatures were 506°C and 100°C,
respectively, and the impact angle varied from 20° to 90° while the normal collision velocity was constant at 0.27 m/s. The
droplet collision behaviors and the surface temperature distribution were measured using synchronized high-speed video and
infrared cameras. The major physical parameters influencing upon droplet-wall collision heat transfer, such as residence time,
wall heat flux, effective heat transfer area, heat transfer amount, were analyzed. It was found at the constant normal collision

velocity that the residence time, wall heat flux and effective heat transfer area were hardly not changed, resulting in the
almost constant heat transfer amount.
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Table 1 Accuracy of parameters

Parameter Method Accuracy
P Property table!'¢'” 0.02%
ks Property table!'® 0.02%
Ty measurement + 1°C
T measurement + 0.2°C
Dy measurement + 0.0425 mm
tr measurement + 0.82 ms
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