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Abstract

The fluld flow and heat transfer in a thin liquid film are investigated numerically. The flow is
assumed to be two-dimensional laminar and surface tension is considered. The most important
characteristics of this flow is the existence of a hydraulic jump through which the flow undergoes very
sharp and discontinuous change. Arbitrary Legrangian-Eulerian (ALE) method is used to describe
moving free boundary and a modified SIMPLE algorithm based on streamline upwind Petrov-Galerkin
(SUPQ) finite element method is used for time marching iterative solution. The numerical results
obtained by solving unsteady full Navier-Stokes equations are presented for planar and radial flows
subject to constant wall temperature or constant wall heat flux, and compared with  available
experimental data. It is discussed systematically how the inlet Reynolds and Froude numbers and
surface tension affect the formation of a hydraulic jump. In particular, the effect of temperature
dependent fluid properties is also discussed.
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Fig. 14 Variations of skin friction coefficient
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Fig. 15 Variations of local Froude number
in the case of circular hydraulic
jump atvarious flow rates.
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Fig. 16 Variations of Nusselt number in
the case of circular hydraulic jump
subject to constant wall
temperature of 40°C.
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Fig. 17 Variations of Nusselt number in
the case of circular hydraulic jump
subject to constant wall heat flux
of 1 kW/m*
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Fig. 20 Effects of thermal capillary force and
variable properties on the wall heat
flux at Tv = 20°C and T, = 60°C.
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