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Numerical Analysis of the Viscous Flow Around a Front End
Cooling Fan of the Car
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<Abstract>
Viscous flow around a front end cooling fan of the car is
numerically investigated. The Navier—-Stokes equations and
the continuity equation are solved in the flow domain. The
Reynolds stresses are modelled using the k-e¢ turbulence

model.

The governing equations are discretized with the

Finite Volume Method. The pressure and the velocity are

linked

characteristics around the

with the SIMPLE algorithm. Flow and pressure
fan are

investigated. The

pressure sharply increases through the fan blade. Pressure
variations on the pressure and suction sides of the fan are
well represened in the calculations. The flow streamlines in
the blade passage are nearly parallel to the blade, but the
slope of streamlines increases near the tip.
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Fig. 1. The Present Fan model.
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Fig. 2. Fan & Shroud Geometry and Design
Parameters.

Fig.3. The Present Shroud Model.
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Fig. 4. Grid Construction for the Fan &
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Fig. 5. Circumferentially averaged pressure
distribution along the hub(2r/Ds=0.41).

Fig. 6. Dimensionless Pressure contours on
the pressure side.

Fig. 7. Dimensionless Pressure Contours on
the suction side.

- 224 -



% (2007. 11)

5 A1104d A4

[

8 P S M B S

.15

wo, 01

(@
0.05

0.1

0.

0.15

0.1

2

0.05 /D

0.15

0.1

x/D,

0.05

0.15

x/D, 01

0.05

0.15

></D20'l

0.05

Fig. 8. Dimensionless Pressure contours in the

(c)2r/D, =0.98).

’

Fig. 9. Streamlines in the blade passages
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