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Effects of Rear Diffuser Size on the Driving Performance of a
Passenger Car
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Division of Mechanical Design Engineering, Chonbuk National University
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Abstract This study examined the change in driving performance according to the starting position of the rear
diffuser of a vehicle. To accomplish this, the CATIA 3D design program was used to model the vehicle with reference
to a commercial SUV vehicle and design the rear diffuser to start from 300, 400, and 500 mm from the rear tire.
The flow and drag change were analyzed and the change in air flow was confirmed using Fluent, a flow analysis
program at a vehicle traveling speed of 60, 100, and 140 km/h. The rear diffuser reduced the lift and drag forces
compared to no diffuser regardless of the starting position. This is because if there is a rear diffuser, it will reduce
the vortex phenomenon by suppressing the flow separation that occurs when air is drawn out from the rear portion
of the vehicle. In this study, the starting point SP 400 was determined to be the optimal condition because the lift
force was the smallest at SP 400 and the lift reduction effect was the best.

Keywords : Rear Diffuser, Fluid Flow, Lift Force, Drag Force, Computational Fluid Dynamics
1. ME 719 5 FAE FHoE AE A7 7Y HEE
olo]& 3t=(aero parts)Zhal dHch ooj 2 vhzo] FF
el T8 s ANAdeh] Slsl <lla WET] 5 ol A7) 92 B FEEde w] 98 Al
Tl AT WEk R opet Ao o MEE Bl HZe] RFshs I Y] #o] AEA(rear
T3 g MASIE St} A=Y 98 7L AA spoiler)¢} 215 SHEZ 52= F7|9] &5 o
AQl g S g eR wheo] 3] AdE W sEE g7)9 1S AlojalFE Alel= AFE(side
F7)% AR 7 F-ES o] &) gk olHA T skirt), 73 F A5} SRE 5EE 379 £5S ¢

"Corresponding Author : Gyo Woo Lee(Chonbuk National Univ.)
Tel: +82-63-270-3997 email: gwleer@jbnu.ac.kr

Received November 21, 2018
Accepted February 1, 2019

Revised December 5, 2018
Published February 28, 2019

655



A 71Ee 8] =g A A20d A2E, 2019

23] d)F 2lo] tFA(rear diffuser) 5o] ATk FA Ao A9e Fugch AR FA AFE F
Mitra[1]= 2o} 2¥de]9} ZRE A (front  SUV 23S Aegu 78 A9E daste] FAS]
spoiler)®] fritoll wh ez} e Wgs dolny] ¢ An rds Ry ek Ryl Fagk 2kl A
3 RS X 63’8}0331, T azdee E4e s = 93 2dy © £ E Table 19 32891, Fig. 12
A sk & aAA T Aes PG F 2dy | AFS BES HolFe g
F39th Kumar 5[2]2 2]9] i?t%lﬂm F4E F 7t 3D A7 TRl CATIAS AHgste] Rey &
A2 WA go] ~xdeje] firel Fao] W & {84 2132 ANSYS Fluent® 2 H 25
A3l ok W3lE ANSYS FluentE AMEEte] d14E S 29(loading) 3 EHS A (capture) 3t AFK o]t}
Atk o] FEalA ANE BEURE AQkE glo] 2% g W WS Fig 19 #5 MRS T &
Adz] Fafo] FHE oA g FH A dE ARE Y% S U, Fd ukE 3719 f5 wake
AN, < AAE B AN AT Aes F 95 4 sk ekl Heke Wt 1elal §-
AN 4 qlekal skGith Hu 53] glo] ~xdeje]  F9 shdel] B o] gl 73 Wako] Yol 2}
4w} 9% Walel| wh F g wgls fEeld o AW W] zF, A A ks Ve R -
S B9 BAske d4 20 F HAA9 4 AAE W] Yot
A& Kang 5[4 581412 S8) 713 2]o] Lai 5619 <17 A5 B o] t]3FA < 7t
OFA7E A Fdel vx= GFS diXsa, 2o w}ﬂ} glo] tFA ] Aol ¥aste 2e & 5 Atk W
OFA471 e A o 4 %A ZAaAA T3 AT , ¥ Aol A= glo] HiFAY Al 91A] Wl uh
o =& Frhal WR I Song S5] HAaHiAE A
S AN Ele] 2 TR 3A) Wl w2 82 Ws) Table 1. Dimensions of a real car and a modeling
E doprgkal, g A7 Aol Hd 11 %] &4 . .
AAEHNE A 5 Q= P4 23S AU, Lai Sy o | Mo
Length [mm)] 4,475 4480
51612 2o tFFAe] Ztee] mE JFS dobrr] 9l Height [rmm] 1645-1,650 1650
& fEalda A8 wasda, YA 4wrt 2 Width [mm] 1.850
& ol AAEE ool TS 7] wfitel Al Wheel base [mm] 2,670
gl-‘_‘:_ ﬂ;ﬁl @7:]]94 %__9_}\3% %}g\i;]_ Front tread [mm] 1,604~1,608 1610
G ATEA FEHY ZLPE o §8te] ol Rear tread o) LODLOR o
Al 7w} 2ol thg AT ool Hoi} 7 e [["‘mf] -
o} T5FA 7k Alﬂﬂ H l l e At giok kA Ground clearance [mm] -~

3= °L°}im} o} Fy=N Ola 918l 3D Ry =23
%l CATIA V5R21S ARgato] abee EHlEs}lg)al of
2 §5a4 Z2 13 ANSYS Fluent 17 ©]-&-3}4¢]

A5t 2

il

2, olfj M 2

21
fEa)ld A CATIAE o]&3to] s)xlstaat st
= AR ZEE dFT] flE kel AR Al

Fig. 1. A half shape of a modeling car
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Fig. 2. A schematic showing the rear diffuser
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Table 2. Lift forces according to velocities and starting
points of rear diffuser
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Table 3. Drag forces according to velocities and starting
points of rear diffuser

Velocity [km/h] 60 100 140 Velocity [km/h] 60 100 140
No [N] 554.0 1648.6 3267.2 No [N] 847.5 2324.2 4578.1

SP 500 [N] 410.4 1211.4 2236.0 SP 500 [N] 770.5 2096.9 4098.1
SP 400 [N] 354.7 961.7 1952.9 SP 400 [N] 772.2 21322 41534
SP 300 [N] 469.2 1302.9 2429.4 SP 300 [N] 768.4 2163.6 4198.7
50 | BSP 500 =SP 400 &SP 300 16 @SP 500 =TSP 400 &SP 300

41.7

Lift force decrement [%]

100
Velocity [km/h]

Fig. 4. Decrements of lift forces according to velocities
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Fig. 5. Decrements of drag forces according to velocities
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