> 1 BECZET[NFHME <

R
O HKBICHB T DERNZICET D2REDMARE
.............................................................................. EmEm (1)
e
O EfTRZFA L2HBREEE Y OBEXR
......................................... SEA WA EALET, AHSE $E% (5)

O M EEIERICED WRERIERD /8 DFEFHERHIRREL
..................................................... EHER, KRB,

O ENEBDIEEERZER L7 N XIVRREYNDZERINELE

O B LABREREETARICED E L UE ORI
-------------------------- AR, NIOZR, BKEE duiEE, Sx%=

O FIEEITEHCRET HERIKENKTE OREIRDOEH
O BHBMERWETA 7OKRY T LA ICKDHBREERENETOHRTETFE
....................................................... LSRR, BILgEA,
— R

O ZREFFAEICKZEEY - B ORI BIRSHH & ORIFRIEOTE

....................................................... CBEEE EBLUSE,
AERE
O BrEMERE IC KD ZERNEREICRT 5 BEURFERIGR
.......................................................... CBOMTE, BAE

U

s (1)

HBEREK (19)

EME{( (25)

., /NHER (33)

PR E (39)

EEFEL (47)

ZERER (55)







FReE  BET & 22RO

BEICETRERNZICET DHEEDMAEFRFE
il dfe®

Recent Studies on Railway Aerodynamics

Sanetoshi SAITO

This paper presents an outline of recent studies on railway aerodynamics conducted in the Railway Technical

Research Institute. Train aerodynamic effects increase significantly with the speed of train, and they cause

various issues on railways. Since these issues closely affect the safety, convenience, and comfort for train, it is

important to investigate the aerodynamic characteristics. The typical studies, such as the effects of cross winds,

aerodynamic devices of train vehicle and the effect of flow fields around trains in open section and tunnel, are

introduced in this paper.
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Countermeasures against Snow Accretion Around Shinkansen Bogies Using Running Wind

Hajime TAKAMI Yuto ARAKI

Kohei MUROTANI

Hidenori ISHII Yasushi KAMATA

In this study, we investigated a countermeasure against snow accretion on bogies of high-speed train by

utilizing high-speed air flow through inlets on sides of train. The effectiveness of this method was confirmed

through model experiments and numerical analysis. The results showed that this method is expected to reduce

snow accumulation onto the body panel behind the bogie by about half.
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Train Nose Optimization Based on Linear Acoustic Theory for Reducing Micro-pressure Waves

Tokuzo MIYACHI

Hidehiko OKUBO

Katsuhiro KIKUCHI

Shapes of train noses have been optimized for reducing the peak value of a micro-pressure wave radiating

from tunnel portals of high-speed railways. In this study, the shapes of multistep noses were optimized using

three transfer functions based on the linear acoustic theory (W), experimental results (W), and their average

(W\). Model experiments were undertaken to measure values of the maximum pressure gradients of compression

waves generated by each train nose entering a tunnel for an offset running. For optimized train noses based on

W or Wy, the values of the maximum pressure gradient were not sufficiently reduced, and the pressure gradient

waveforms were not trapezoidal shapes. Although optimized noses based on W well reduced the maximum

pressure gradients, the values of the maximum pressure gradient were larger than those for optimized noses

based on the computational fluid dynamics.
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Estimation Method of Aerodynamic Load on Equipment in Tunnel Considering the Unsteady of Pressure Variation

Sanetoshi SAITO

When a train travels through a tunnel at high speed, large pressure variations are generated in the tunnel.

Because they act on equipment inside tunnel as aerodynamic force, it is necessary to estimate their magnitude

for the design of equipment. The pressure variations mainly occur during train passage and pressure wave

propagation. The pressure variations during the train passage includes high frequency components whose length

is shorter than that of equipment. In this paper, a estimation method taking account of the influence of high

frequency components of the pressure variations on the aerodynamic force is proposed.
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Evaluation of Railway Curve Squeal Noise Using Roller Rig and Running Tests

Takeshi SUEKI
Toshiki KITAGAWA
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Hiroyuki KANEMOTO

Yasuhiro SHIMIZU
Masahito KUZUTA

Roller rig tests were performed to investigate the characteristics of curve squeal. Running tests with an actual

train were also carried out to validate the results of the rig tests. Curve squeal noises and related wheel vibrations

were observed in both the roller rig and the running tests. The tonal peak frequencies due to curve squeals

coincided with each other in both tests. However, the magnitude of the noises and vibrations in the rig tests was

much larger than those in the running tests. The vibration characteristic of the rollers of the rig may be the reason

for the disagreement of the magnitude.
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Identification of Aerodynamic Pressure Fluctuation Generated from Trains

Toki UDA

Yukie OGATA

It is known that pressure fluctuations including infrasound are radiated from intermediate vehicles of

Shinkansen trains. Previous studies have shown that infrasound consists of the aerodynamic and structure-borne

components, and the aerodynamic component is originated in high-speed airflow around vehicles. The

mechanism of generating the aerodynamic component, however, has been remained unclear. In this paper, a new

methodology applicable to railway field tests is proposed to evaluate low-frequency aerodynamic sound less than

100 Hz. More than 100 trains were measured and ensemble-averaged, and it was shown that low-frequency

aerodynamic sound was locally distributed along each whole section between two adjacent bogies and

pantograph sections.
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A Method to Evaluate Aeroacoustic Bogie Noise of Shinkansen High-speed Trains
by Considering Acoustic Field

Nobuhiro YAMAZAKI Masato NAKAYAMA Takanobu NISHIURA

Using a spatial distribution of the sound pressure level (SPL) obtained by a two-dimensional microphone
array in a wind tunnel test, aeroacoustic bogie noise can be quantitatively estimated at measuring points. In such
cases, it is necessary to appropriately consider noise generation and sound field with respect to various acoustic
properties such as ground reflection and insertion loss of a bogie side cover. In this study, the transfer function
between the integrated spatial distribution of SPL and results obtained by an omnidirectional microphone is
calculated by a numerical method. The SPL of aeroacoustic bogie noise of Shinkansen trains can be estimated
using this transfer function and compared with the results obtained in field tests.
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Evaluation of Vibration Characteristics of Viaducts and the Ground with Relation between Those Characteristics

and Distribution of Ground Vibration Using Simultaneous Multipoint Measurement

Masanori NOYORI Hidefumi YOKOYAMA Seiji TSUNO

Elucidating the mechanism of ground vibration is an important issue. In particular, there are many unsolved
issues related to ground vibrations caused by trains, including interfere from multiple waves propagating through
viaducts and the ground. Therefore, using simultaneous multipoint measurement data, we evaluated the vibration
characteristics of the viaducts and the ground and the relation between those structural characteristics and
distribution of ground vibration. The result of the evaluations of the vibration characteristics of the viaducts and
the ground showed that variation of the vibration of the viaducts and the ground depends on the locations for

measurement. It showed that the phase differences of the ground near pillars and the interference fringes of the

ground vibration are related.
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Results of Wind Tunnel Tests on Effect of Reducing Aerodynamic Forces by Wind Fences

Yuhei NOGUCHI

Minoru SUZUKI

Tatsushi OTOBE

Combining trains (commuter, double-decker and freight trains) and infrastructures (double-track viaduct,

single-track bridge and single-track embankment), we systematically conducted wind tunnel tests to investigate

the effect of reducing aerodynamic forces by wind fences. Model scale is 1:40, and the airflow is atmospheric

boundary layer flow. The specifications of wind fence are as follows: the height from rail level is 2 m, the

solidity ratio is 60%, and the distance from center of train is 3 m. In this report, we summarize the results of the

aerodynamic force coefficients in the cases with wind fences installed.
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