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Comparison of low Reynolds Number k-¢ Models
in Predicting Complicated Flow Field Around a
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Abstract: Four low Reynolds number k-¢ turbulence models
were adopted to numerically simulate the flow field around
1: 3 scaled standard Moto Industry Research Association
(MIRA) sedan model with reasonable grid strategy. Based on
wind tunnel test data, the feature of different low Reynolds
number k-e turbulence models for simulating different flow
fields with unique movement characteristics around special
parts of vehicle body was studied systematically by comparing
Cp, surface pressure coefficient and oil flow patterns on the
surface. Finally, the levels of ahility to predict the high
Reynolds number flow around a bluff body near ground of four

low Reynolds number k-¢ turbulence models was identified.
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Tab.1 Model constants and additional source terms
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Tab.2 Damping functions
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Tab.3 Comparison of Cyp
P F#%/ C Err
Dhy

T F#% /

mm TG Com - Cos gy
5 1820 0. 042 0. 262 0. 304 2.53
4 2 087 0. 046 0. 263 0. 309 4,22
3 2714 0. 050 0. 249 0. 299 0. 84
2 4 353 0. 055 0. 254 0. 309 4. 22

1.5 6 745 0. 064 0. 259 0.323 8.94

a PRAE

0.10 - —=— EXP -3 mm

’ ——1.5mm ——4 mm

0.05 ——2mm —<«5mm
0 -
. —0.05F

)
-0.10
-0.15+
-0.20
_025 1 1 1 1 J
1 2 3 4 5
NPV ke
cATEMHE=E

B2 B m X AR R R BT R, &
A% 7 RS A5 AR X5 E B BUTE 5 KU Ff 1 2=
X LA 0, HAF, 15 mm MR B E
B (5 AR B T SR HAL , & MU T SR AR LF—
8

x/m

4 EHNEMNHREENRE C,
Fig.4 C, of the symmetry plane

K5 B T 5 IEXE T35 MR B T
WS R B W R BT R E A X
W S S0 e e 28 0 A CHE . O e i
AE AL LB S A A R X L, AT AR
RE I BARBEW %%, 1. 5 mm Mg 7 ZHITT
RER S LB & RiF, HAA U8R
A4

-0.10p ~*EBXP

—— 1.5 mm —4 mm
——2mm —5mm

-3 mm

-0.15F
G -0.20F

-0.25

-0.30 — : : : .

W5 5
b ERESE —H

—=EXP —+3mm

—0.050 - —* 1.5mm —4mm
——2mm —<«35mm

-0.075

Cp

=0.100 -

-0.125 1 1 1 1 |
1 2 3 4 5

Mg
d RERRT 56 40

5 BRE.TEHEMESBHREENRY

Fig.5 Cp of rear window, trunk and tail end



416 [ 5F K 2% % A KRB %

LB 254 SN AR S RBORZE SIS
HILE 6. TREEATF 7020 M A5, 1. 5 mm PHE 7
RHE D UA 6 5 RZE/NT LoV IS, 2
mm PR REIEE R, 1.5 mm M%7 M 3
mm PIA% T R EE R Z.

T L REA S I E 7 B, & WAk O it
AR M2 1 B BTE IR N ST 2 LRI 4h
A DX I W T A T BRI/ 32 DX B X A
BHREEF, L 5 mm PRI X PRI L . FEJLA
RIS FRERTAR T » BHIE b i B X AR AR AL 5 R
B P T P A R 5 S P A R 22 e 3 LA
Tr ST R AR BN R AR,

a b mm

¢ 3 mm

845 %
120 - —<10%
40%—70%
_ 0
100k 23 >70%
< 80H
5
iz 60 H
=
& 40t
20 H
0 %:L%l

1.Smm 2mm 3mm 4mm 5mm
P TT R
EH6 MlsaENRBMMREESIT

Error statistics of C, on monitor points

d 2 mm e 1.5 mm

B7 ESREHERE
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Fig.10 Comparison of C, on rear window
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Fig.13 Comparison of C, on upswept surface
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