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Comparison of Aerodynamics and Ventilation Properties of Commercial Motorcycle
Helmet by The Wind Tunnel Test

718, ol S A(HFE-SEAA )
Ki Ryong Sung and Eung Jae Lee (Dept. of Computer Aided Design)

Key Words : Wind Tunnel, Flow Ventilation, Smoke Ventilation, Smoke Streamline, Drag Force, Tuft,
Oil-Dot

ABSTRACT : The wind tunnel test for the different types of commercial motorcycle helmets has
been evaluated to compare the aerodynamics and ventilation properties. The dummy head which is
made of engineering plastics based on ISO M size was attached to the helmet in order to create
actual flow passage of the inside of the helmet. The mainstream of the test is the flow visualization,
aerodynamic force and moment. The flow visualization is to find flow properties for the different type
of helmets using tuft, oil-dot, smoke ventilation and smoke streamline. The analysis of the test result
affects the design parameters to improve the function of the helmet such as compatibility and safety.
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Table 1 Standard Loading of Internal Balance

Primary Loading Max. Loading
Components Max. Load
Accuracy (+]¢) Accuracy (+]¢)
Normal Force 250 lbs at O Pitching Moment 0.036% 0.25%
Side Force 150 Ibs at O Yawing Moment 0.029% 0.25%
Axial Force 90 1bs 0.058% 0.25%
Pitching Moment 600 in-lbs at O Normal Force 0.035% 0.25%
Yawing Moment 300 in-lbs at O Side Force 0.037% 0.25%
Rolling Moment 96 in-lbs 0.091% 0.25%

Fig. 1o+ Algd =23 HAAEE ®AAY. dulS Dummy Headform <o <2}elxn
T-Frame©| 338X A d2ox AL} Dummy Head:E ®l WHEE Hy d4o=w A9 2
Aot e FEE VHEY] 93 Aoz 1SO Headform Size Mo 747" P& 7%= dxyolg
Zgtag o g Azt Headform Wi-dls TS Fi A ¢ 10 mme +HS o
ol A7) 7HAsE AE Al ol gt dFulE AAE AFE T-Frames T8 4% Q79
Z2 22 Y7l= Balance Adaptere] AW, #H=Z 0 Z Balance Adapters ZE A 2o <

9

) al
BB AREtt E5ALY FIAREL Stingd A EUY StingS AJ@H vk A X
3|1 3-S E MSSHl F2s o] 2o AME x4de)
Im o}2&£E 59 A85HE AU =g o] National InstrumentsAle] SCXI A] 2~ El
é‘\_)—l‘

L E % HA] National InstrumentsAte] LabVIEWE A}-8-3Fo] 431

>
)
ofl

lo

o
V2,
=
fd
ol
ofp
i
(m
-
o

d

obgekel YR ALgStar. oE 3% By @

Eg= 2
WouRe] sdA REUEe AASL REg ~HZE Sheldt FHF Uz FAs
AR Gue A AA B9 AFE A HFs: 9t T AL, LR 244 5 34 A
o AFL ARtk o AYEL AR e 47 Adel we 558 ¥4 2 TE2E A
B Qe 27 53 2

o

4991 Pgol 7 /1G5 HHAM MAY A0E molv FHE A4
s st 7197 (Ventilation) & 99 w7177k AFuel 22y Helgd o 47l
[e)



2237 dvkar g

- A A4y AR FFS (Free Flow System)d&tal Edle &8 787 AXE H 23 4

slo]th FESE 2709 bk (Diffuser) o2 o] o= FUT, & ol wiE 7 A=

of Aok eyt EafsE A3 FYUT SEEo] 2dARE dHaEo]l o] @k ks A

F7] BEL QS o= gt a3 Aol
7

Wind Shield Reference Pont

Helmet Reference Point

Matorcycle Helmet

37.15 for H1/S
2912 for H2/S

Dummy Head (ISO Headform M|

Model Reference Point
(x=y=2=0
4709 for HI/S

F[ ow L4 L5 for H2/S A p,

X
2| Motorcycle Wind Shield = / 2N
[ — \ i 0y .
P 5
e A
Wind Shield Frame T 2 S
Balance [Upper Cover—{ Al

Balanc ower Cover—]

alance Adapter— Turn Table

T4.32

Internal Blalance:

/smg
[ it oo
& I T iy [
MSS (Model Support Sysfem)\ =
N A

il
i

- H1 &4l ofA AlFol= dArjeA] &2 /i FQl AFelty. 77 el ddel 2714 &
o, FHel 2709 wiETvE # led FATe e S U fARstaL e A 2
@A HsEtth S el 2700 Aol A wivlhe 4 dY e rEelth 94
S @AY 9 # Fe FH AME WAL FAT7F 37H AR H A

- H2 &ul: A Aulo] sikado] ofF Wbl A 22 meke] FujrlarE FRol 470 A A
Hol vk Zeiv A @ulap o] Wi Sikys FEG Zlo] ofya dul AA] &I
FH= o] dFol SFHE FHF Aot e wirly= 28 ¢ oglerw AW F4
T EAl 270E o] oge= Fxoth 9 R FE FHol AN WAE FATTF 33
AA o] gl o dule Hle ddiAew =t

El
2)
AA FH Aol= A LERle] W Hell WEE fAAs] wEe AA ZgE A

W2 BA] A s wER] A7t ARt A@E WELS UA eEvlele ¥
2 2 ]



& A9 7FAI8E A1Y (Flow Visualization)¥ 33 EWlEE Z43s 689 Algdoz o
2tk 7HA s Al 2 dule] Fd WA wE Iy Ay 5§ SAS Tots)
e Aoz "A (Tuft), &3 (Oil-Dot), @171 ®l7] (Smoke Ventilation) = 7] 4
(Smoke Streamline) & th¥g WS ALt Ao 7+ e S EH] |

T S5 ] 74 m/sE S A7) THAEe] Agole AR ZGY ZAlE 7] A
5]

g
e el 6

e AR B WFEe] AX AFE Yede S dEY A 6188 54 Al
=9 F5AE 9 TS AEH] fete] 2ol jle= A
stlth o & S H2/Ve H2 Ul &7] w75 /Ags A4S onlsh,
=29 (Reynolds Number)ol 2|3t g8 ZA}sH”

o},

)
—

do
:onl_",
=
o
[N}
Q1
=3
w
=2
2
b
(@)
AL o
B

Table 2 Configuration of Test Model

Code |Configuration

/V  |with Ventilation

/S |without Ventilation, with Wind Shield
/S/V |with Ventilation and Wind Shield
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(c) H1/S (@ = -6°, ¢ = 0°)

Fig. 2 Results of Tuft Visualization
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Fig. 6 Drag Force vs Pitch Angle
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