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Prediction of Cross Flow Fan Flow
Using an Unstructured Finite Volume Method
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ABSTRACT

A Navier—Stokes code has been developed to simulate the flow through a cross flow fan. It is
based on an unstructured finite volume method and uses moving grid technique to model the rotation
of the fan. A low Reynolds number turbulence model is used to calculate eddy viscosity. The basic
algorithm is SIMPLE. Numerical simulations over a wide range of flow rate are carried out to

validate the code. Comparison of all numerical solutions with experimental data confirms the validity
of the present code. Present numerical solutions show a noticeable improvement over a previous
numerical method which is based on a model of body force to simulate the rotation of the impeller.
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Fig. 1 Diagram of the flow through a cross-flow fan
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Fig. 2 Moving grid for the cross flow fan : (a) fixed zone and
moving zone and (b grid movement
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Fig. 4 Comparison of strearrines with (@)-(c) * case 1, {d-(f) : case and (gh-() = case 3 {(a) Mazur et 2., (b) Combes et al”,
() Present, (d) Mazur ot a7, (e} Combes et al'™, (i Present, {g) Mazur et &, (0 Combes et al™ and () Present)
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Fig. 5 Comparison of static pressure, total pressure and total velocity distributions for case 2 : {a) static pressure by Mazur et
al.(3), (b) static pressure by Combes et al.”o’, (c) present static pressure, (d) total pressure by Mazur et al.(s), (e} total
pressure by Combes et al"?, (f) present total pressure, (0) total velocity by Mazur et al.®, () present total velocity and ()
total velocity by Combes et al.™
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Fig. 6 Comparison of eccentric vortex intensity : (a) definition
variation and (d) absolute velocity variation
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