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Cross-sectional area effects of air shafts on hood for reducing tunnel micro-pressure waves in
420km/h high-speed railway
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Dong-Hyeon Kim™", Yong-Cheol Seo™

Abstract Although domestic high-speed railway haven’t needed a hood for reducing the micro-pressure
wave due to large cross-sectional area of a tunnel and ballast track, recently the necessity of countermeasure
for reducing the micro-pressure wave is increased as the design guideline of high-speed railway started to
apply the optimum cross-sectional area of the tunnel and concrete slab track. This study investigates the
effects of cross-sectional area of the air shafts mounted on top of the hood to reduce the micro-pressure wave
radiating from tunnel exit. The experiment in 1/59 reduced scale was conducted for optimum design of the
air shafts hood in 420km/h high-speed railway.

Keywords :  Tunnel, Micro-pressure wave, Hood, air shaft, Aerodynamics, High-speed railway
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Table 1 Specification for experimental model

Tunnel & hood model Train model
Reduced scale 1/59 Nose of train HEMU-430X
cross-sec1t—i%rr]1r;?|area(AT) (fullzszglé%ns])g].;mz) Reduced scale 1759
Tunnel length (fullzgazlng]SOm) cross-sect-li-(g?]iaﬂ area(Ay) 2,642mm’
cross-sectli—lo?]c;ﬁI area(Ay) (full sildl?es:gﬂrgiﬁmz) Train length 1,100mm
Hood length (full s?:gltzan:mP?OJm) Train weight 583g
Ay AT 15 Blockage ratio, Ay /AT 0.095
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Table 2 Specification for hood model with 2 air shafts hood

Hood length Hood Cross-sectional Openi i
. . pening ratio,
CASE Alr S?rﬁqr)'e'ght surface area, As area of air séhaft, Ac Ac IAs
1:52?” %:)ale Ful(l rTsl():ale (mm?) (mm?) (%)
Hood A 2,922.5 3.14
Hood B 3,302.6 3.55
Hood C 520 30.7 21 92,937.8 4,374.7 471
Hood D 4,885.9 5.26
Hood E 5,844.9 6.29

Sewde EZ3 U
A8k (Fig. 3), ¥ <
Hood A, B, C, D, E] 57}#

Fig.2 Hood model in test rig Fig.3 Measurements at tunnel exit in test rig
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Fig. 4 Moving model test rig in Korea Railroad Research Institute
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Table 3 Reduction ratio of the micro-pressure wave
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Fig. 7 Reduction of the micro-pressure wave by Hood C
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