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In this study, driving efficiency and the safety of motorcycle drivers due to the
mounting gradient of motorcycle protective glass are investigated through flow
analysis. Mounting gradients of motorcycle protective glass in models 1, 2, and
3are 60°, 70°, and 80°, respectively. Wind velocity of 100 km/h is applied to the
protective glass installed at the front of each model. The flow resistance values of
models 2 and 3 are 1.2 and 1.5 times, respectively, that of model 1. The driving
efficiency of model 1 is the highest among the three models. Pressure to the
driver’s face in models 2 and 3 is 1.2 times higher than in model 1. Because the
pressure to the driver’s face in model 1, with mounting gradient of 60°, is the
lowest among the three models, model 1 is the safest. This result can be applied
to improve the safety of motorcycle drivers.
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Table 1 List of meshes at automotive body models of 1, 2 and 3

Node Number Element Number
Model 1 116265 596279
Model 2 115517 592648
Model 3 117148 601298
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Fig. 1 Motorcycle configuration of model 1

Fig. 2 Motorcycle configuration of model 2

Fig. 3 Motorcycle configuration of model 3



Moonsik Han, Jaeung Cho

2 0 paZ AASIHN &% WaR2 Cartesian CoordinateZA] ¢
=
-

Y, 2 X WFOE ATk

104 o]de] 84AF 7HA QloH, BE f& Wgdlel distd
Aolg & g,

Model 1, 2 2 39| 570l tigh Zo]7} 30 m, £°] 8.85 m,
=07} 4.5 mo]al Model 1, 2 ¥ 3& A 100 FE21E 7t
A3 2] o gro] 1079 94} FeHlEA 1 73S DAt
FEE o] FF A 2t ASE 5 vk wEkA AR
Te 37] A48 B ndo fEsdozAMe ehdsitia Al
=

T

2.3 34 21}

Fig. 7, 8 ¥ 9= Model 1, 2 2 39| gt 7 f-zdolA 9]
59 =1 £52 Yeit). Fig. 75 99} 2o] 24| B3
2] & 3w BRdA 371 o] 7 wEA JERstth
Model 19] Ht) £%& Fig. 73 7o) 129.9 km/h& Vel
Model 29] %9 Fig. 8% #0] 131.7 kmhe] £52 o =%
™, Model 3-& Fig. 99} 7¥0] 135.1 km/hE 7P =9t} 18
TR ek FAAMtelol M B frelEo] ofstee W
< £55 Uitk

Fig. 10, 11 2 125 Model 1, 2 2 39 th3t 2 #5 2dojA
o A, F7E 2 I A HER Yol 1§15 £55 uF
35tk 540 7R FRollN Fe&Ert 47 Ao} 4
ajd] o|25itk BiRA o R | F-EolA nlAsH 1 £57t
O frs 57t Wl & 4 vk BddA Bl MY 4
A} AzZro Z w7t A9 Qe ARl nigte] Jgke o v

Steady Stwe2 142 SR, T2 NUBIE Time- & 4 Sleka wol AT o Ak S5} 6 Aol & )
Average?] 180 & Yet}. Fig. 4, 5 ¥ 6& 7219 o]§4a} ATkl Abs
Model 1, 2 2 39 tjgt Z+9] -5 3l 2d g fa3)4e Fig. 13, 14 2 155 Model 1, 2 2 39 tlg -5 mdo]xje]

AAEDE JEN. 223 AT 9 2Y 12 HAL o) sk 214Ul BEAOR 2 RIS Q|
s, RARRE) A AA4UT 99 SH A%, E7EAS A 718 2910k Model 1S Fig, 137} 2] 488.7 Paz UEl)2
10H A%, S¥ 99& 292 3H A5, 9502 SHAEE  Model 2 Fig. 149} 20] 506.9 Pa Model 11} E=9kom],
ARt 2ol thek el BAIZRAS ZHe] AR Model 3-& Fig. 159} 2] 507.7 Pa2 Model 29} A9} EE53t

4

9] 9} Normal Speed 2722 100 kmhe] vl ZA& 39 zro Ygyn),
o} BEg AM20] Sl B o] 0 am o2 FA5]
— 2
Q&) 7= Average Static Pressure 2712 0 atm .2 27 Ra= UaxX AX V' (1)
=8 Ra/9.8A= Pa= Ua/9.8 < V? )

598



Journal of the Korean Society of Manufacturing

Technology Engineers 23:6 (2014) 596~601

Velocity
Plane 1

1.299e+002

9.744e+001

6.496e+001

3.248e+001 m
il

0.000e+000
[km hr*-1]

Fig. 7 Velocity configuration at the side plane of flow model
(model 1)
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Fig. 8 Velocity configuration at the side plane of flow model
(model 2)
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Fig. 9 Velocity configuration at the side plane of flow model
(model 3)
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Fig. 10 Velocity configurations at front, middle and rear planes
of flow model (model 1)
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Fig. 11 Velocity configurations at front, middle and rear planes
of flow model (model 2)
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Fig. 12 Velocity configurations at front, middle and rear planes
of flow model (model 3)

V : £5(m/s)
Pa : ¢EN/m’)
(1), 9 AE= FdlH 371 iié% 3 mlEBAL (3)4]

S W T doH, B7IAF] e T WA nlHE A
& 4 Stk T2 EE Table 2901419} 2] Model & % Model 19]
4} £ W] 7P Fomg 1 37 Aol 7MY was

ok & 910, Model 25 Model 12t} =11 Model 3¢ 37] A



Moonsik Han, Jaeung Cho

Pressure
Contour 1

l 4.887e+002
3.685e+002
2.483e+002
r 1.281e+002
7.909e+000
r-1.123e+002
-2.325e+002
r -3.527e+002
-4.729e+002
-5.931e+002

-7.133e+002
[Pa]

Fig. 13 Pressure configuration of air resistance at flow model
(model 1)
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Fig. 14 Pressure configuration of air resistance at flow model
(model 2)
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Fig. 15 Pressure configuration of air resistance at flow model
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Table 2 Maximum Pressure of air resistance at flow model
(model 1, 2 and 3)

Model 1 | Model 2 | Model 3

Maximum pressure (Pa) 488.7 506.9 507.7
Projection area (mz) 0.96533 1.04268 1.09005
Air resistance force (kgf) | 4623.2 5179.6 5423.5
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