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A Study of Rivulet Flow on Inclined Surface
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Abstract

When a liquid is supplied through a nozzle onto a relatively nonwetting inclined solid surface, a
narrow rivulet forms. This work provides novel physical insights into the following phenomena in the
rivulet flow that have not been well understood to date. Firstly, the fundamental mechanism behind the
transition of a linear rivulet to a droplet flow is investigated. The experiments show that the droplet
flow emerges due to the necking of a liquid thread near the nozzle. Based on the observation, it is
argued that when the retraction velocity of a liquid thread exceeds its axial velocity, the bifurcation of
the liquid thread occurs, and this argument is experimentally verified. Secondly, a discussion on the
curved motion of a. meandering rivulet is given. This study proposes the contact angle hysteresis as a
primary origin of the centripetal force that enables the rivulet's curved motion A simple scaling analysis
based on this assumption predicts a radius of curvature which agrees with the experimental observation.
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Fig. 1 Schematic of experimental apparatus
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Table 1 Equilibrium contact angles of distilled

water on various solid surfaces.

Surface Equilibrium contact angle( 4,)
BL 59.7°
AC 80.8°
PC 87.4°
PP 94.3°
PF 97.4°
Teflon 105.9°
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Fig. 2 Transition of linear rivulet to droplet flow on teflon surface. The tube inner
diameter is 5 mm, the inclination 15°, the mass flow rate 2 g/s.
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Fig. 4 Images of the meandering rivulets on various solid surfaces. All the images
were obtained for 4 = 5 mm and a = 15°. Note that the rivulet on the BL
surfaces is almost linear, which was observed to meander in our experiments due
to the high wettability of BL.
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