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Aerodynamics Research of new head-types of High-speed
EMU
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Abstract: Development of new head-types is an important task in manufacturing a new vehicle.
Numerical calculation on five schemes of new head-types was carried out, aiming at two conditions of
no crosswind and crosswind of 15m/s. Then the aerodynamics performance of new head-types of
350km/h are evaluated, including drag force, lift force and overturned moment. Subsequently, wind
tunnel test will be done to help choosing the best head-type, based on analysis of the calculating results.

Keywords: High-speed Electrical Multiple Unit (High-speed EMU), aerodynamics performance, wind

tunnel test
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Fr— | FR- | FHE= | HEN | FERE
W head 0.14196 0.1203 0.10899 0.12314 0.12161
mmiddle| 0.07067 0.0648 0.06802 0.06379 0.0604
o tail 0.09396 0.12673 0.11026 0.14008 0.11853
m total 0.30659 0.31183 0.28727 0.32701 0.30054
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FE— | FmEz | HE= HEN HEF
W head -0.05743 -0.0847 -0.06874 -0.07449 -0.07982
mmiddle| -0.0031 0.0006 0.00486 -0.00874 -0.00179
 tail 0.09644 0.18101 0.12665 0.16463 0.1295
= total 0.03591 0.09691 0.06277 0.0814 0.04789
3
<
a
4
a [4]
15m/s
0.6
0.5
04
0.3
0.2
0.1
0 5 2 P 2 A
HER— FR= FR= FHEN FRA
® head 0.15161 0.14081 0.13394 0.12487 0.13714
H middle 0.1287 0.11518 0.11225 0.12316 0.1068
M tail 0.19451 0.2193 0.17687 0.24839 0.19975
W total 0.47482 0.47529 0.42306 0.49642 0.44369
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FR— | Am= | »m= | mmm | »xzE
W head 0.26363 -0.00297 0.10778 0.07504 0.07419
Emiddle 0.5899 0.27142 0.31616 0.35275 0.36078
o tail 0.33221 0.34048 0.15638 0.30513 0.30055
H total 1.18574 0.60893 0.58032 0.73292 0.73552

OO0000000 o
LNV BWNFOR

R HERZ HR= HRM HEA
mhead | -0.37046 | -0.40994 | -0.40876 | -0.38287 | -0.41208
Emiddle| -0.21537 | -0.19117 | -0.21006 | -0.20641 | -0.22138
= tail 0.00072 -0.09525 | -0.11196 | -0.12108 | -0.19079
mtotal | -0.58511 | -0.69636 | -0.73078 | -0.71036 | -0.82425
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0.296 0.108 0.0643 0.120 0.0571 -0.0882 0.00276 0.142
0.298 0.106 0.0640 0.126 0.0484 -0.0857 0.000543 0.133
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