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Optimization of Carr’s Automotive Aerodynamic Underbody Drag Coefficient
Using Genetic Algorithm

Ki Hyuk Kim, Tea Sup Lee
Dept. of Mechanical Engineering, Hanyang Univ.

ABSTRACT:

Automotive aerodynamic drag coefficient is important variable for vehicle’s driving performance and fuel
economy. In this research, we applied genetic algorithm to determine the geometrical figure which can
optimize Carr’s automotive aerodynamic underbody coefficient. And it’s verified by previous research.

Key Words: Aerodynamic drag coefficient, Genetic Algorithm, modeling and simulation, optimization

2 therebAl vhehet
1. M2 B oAPNE APAow Add FHAS; 2
44 F AgAen AAser] oEe Cheol Ul
Asate] gEAsE FPde Ang 248 do FALRAFS T AAHE FAsta, of
= oo ol Fad Wt 2edes Fr 8 ARwre] die vusel 1 BYde A%
Gol mel AQE, ol FHshe wyene T
TEAF, CFD, d3dAe] vt
°1F FEaPe Fold A vgel wel & , Bz
M, CFD += ASEE Fou Ak 2@l Azto]
2 @il v webq gy we gE 21 AYBHNEA T 2F
Aol AL sjotetal ol F w2 ye=wd White o e3f A5 Aljked A FHALAS
£ A AEAe B wEe o AugEe 9 ° ARH AANES Car o 3] 13 o) 28T
o]4 2 o]do] . HAGE 2t AP ARHY o] F o] F
ARstel] 4 duelzold AAMAL) Agpd  IEE Sl Rose o old BHAE o= ¥
Aol N2 A mElzA deidel HAs e FUAE AdGAP RN I FIErt AAEA
e otyg|Zoltl, Ao AAEH SAHAAESS 31, Guan < Carr ¢} Rose 9] A H2S 37 o] &3}
SAEe] ghell wel AEd $ AAAE, iy, o] FAIAE AFA, =Fo] ALH RALS A
ZAWolE AA & At AES vEodT. orstin) o2 e o= UERW Table 1 7 7
fFAAE ANE AFe 5AFRdA Sxshs o
Aol Hshe, oW =t e 24l '

-108 - 518



A|42| EDISON At SWE-E F2Ich3]

Table 1 History of the aerodynamic drag coefficient
equation

Date Author Organization |Accuracy
1960~  |White MIRA Good, but
1969 Subjective Poor
1976 Pershing |EPA Poor
& Masaki
1980 Carr& MIRA Good
Stapleford
1984 Rose MIRA Very Good
1995 Guan MIRA Very Good
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Fig. 1 Carr’s breakdown of total drag

2.3 Underbody drag coefficient Cg g
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C,, ={0.004(1+d /d,)+0.020(1-x/ L)(1-0.5d /dO)Z}Ap /A
[43] d depth of air
d, 125mm
[39] x smooth length of car's underbody
[40] L length of the car

x/L fraction of the underbody which is smooth

24 W] AR A3}
AA FbFRl RSt o m st W) A7)
& AAstaL, ol AHOERH AAA7A S A
S £ AUE WEE shel 4P sHAle] wEA
Fo 439t 279 WsE 45gos 44
sha Al A5 WSS vE REEe Yhow
2AVGE Awzte] ol Ao ubeh Y@t ae M7
gk sl weh Wass 4EEe 1wl
wet g ARG Cge ol AR AR A
WS Table2 9F 2t}
Table 2 Design variables for optimization
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Table 3 Comparison of underbody aerodynamic
coefficient derived by different optimization

method
d X C4e |Reduced
rate
Rear data |10 1722 0.067 (0%
GRG 100 1720 0.046 [31%
SQP 100 1720 0.046 [31%
GA 100 1720 0.046 [31%
Performed |115 1725 0.051 [24%
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