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Abstract

This paper describes the analysis of flow field using a projection finite element method. The
projection scheme with a pressure correction is presented for the analysis of an incompressible
Navier-Stokes flow. The projection scheme is analyzed numerically and applied to the well-known
bench marking problems such as a lid driven cavity. Finally, the projection scheme is applied to a

flow through the automobile’ s front. In the automobile’ s cooling system, the flow through its front

is very important to a cooling performance. The results show that the flow quantity increases by
locating the position of bumper to the further front position of a car. And, the improvement on the
suction part below a bumper achieves the more passing flow quantity. The attachment of an air
dam increases passing flow quantity causing the pressure rise to the front part and the pressure

drop beneath a car.
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Fig. 3 Velocity profiles at vertical centerline at
Re=1000

Table 3 Center locations of vortex at Re=1000

systems
Grid Galerkin Projection
number scheme scheme
CPU Time 6939 285 99
(sec) 13857 5146 466

Table 2 Maximum velocities through the center-

line
Bruneau| Ghia | Botella |Galerkin |Projection
(12] (13] [14] {scheme | scheme
Re=100 | 0.2106 |0.2109 | 0.2140 | 0.2101 | 0.2138
Re=1000| 0.3764 |0.3829 | 0.3886 | 0.3776 | 0.3880

Positions Bruneau| Ghia | Botella | Projection

{121 [13] [14] scheme
Center, x 0.4687 | 0.4687 | 0.4692 | 0.4690
Center, y 0.5586 | 0.5625 | 0.5652 | 0.5648
Lower left, x 0.1289 | 0.1406 | 0.1360 | 0.1358
Lower left, y 0.1094 | 0.1094 | 0.1118 0.1116
Lower right, x | 0.9141 | 0.9141 | 0.9167 0.9148
Lower right, y | 0.0820 | 0.0781 | 0.0781 | 0.0782
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(a) Model 1

(b) Model 4
Fig. 11 Pressure contour at Re=800
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