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Simulation of Flow from Radiator Fan with Multiple Reference Frame Technique
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Abstract

This paper presents the technique in the problem

specification of flow passing through the rotating fan by using
numerical technique called finite volume method. The technique
called multiple reference frame was adopted to correspond with
flow induced by a rotating fan. Three turbulence models were
into calculation Simulations  were

incorporated procedure.

performed and total mass flow rates at the exit plane obtained

from using each model were compared with those calculated from
exit velocity profile measured from the wind tunnel. Result
suggested that this method is suitable for prediction of flow
passing the fan where the difference in turbulence model does
not have significant effect to the value of total mass flow rate at
the exit plane, as far as the scale of accuracy required by the

radiator manufacturer is concerned.
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X, velocity component in i direction
U; absolute fluid velocity component in direction X;
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uj - ucj, relative velocity between fluid and local (moving)
coordinate frame that moves with velocity U G
D piezometric pressure = p.— 0,&, X, where pD_ is
static pressure, O, is reference density, the g = are

gravitational field components and the X, are coordinates

from a datum where O, is defined

O density

T .. stress tensor components

§. momentum source components
0., Kronecker delta

§.. rate of strain tensor

@ rotation vector

7, radius vector

U, user-specified axis
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Sij mean strain
Q i vorticity tensors

M, turbulence viscosity

V radial velocity

W tangential velocity
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A, | 0667 A, 0.9 Cois 4.75
A | 125 Cawi 0.75 Cyie | 1000.0
A4, 1.0 Cuia 3.75 Cur 1.0
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1.Turbulence Model Standard k-&
Non-linear k-&

Speed 2,179 rpm.

2.Boundary Conditions
Static Pressure 1 atm

Adiabatic Wall

. 3
3.Physical Properties Density 1.205 kg/m

Viscosity 1.81 x 10°m’/s

4 Numerical Parameters SIMPLE Algorithm
(non-staggered grid)

MARS differencing scheme

CG Solver
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Models Mass Flow Rate Error
(kgls) (%)

1.Experiment 0.4502 reference
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3.non-linear k-& 0.4851 7.75
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