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(Aerodynamic interface on
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Cross-section of Train

E{H| O] £
High speed train)

Nose shape of Train

Length of Train

Pantograph Shield

Cross-section Area of Tunnel

Structure in Tunnel (Track)

Pantograph

Roof Equipment

Length of Tunnel

Structure in Tunnel (Branches)

Tail Shape of Train

Infrastructure
(Bridge, Embankment)

Gap between Cars

Underfloor Equipment

Door and Windows
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Aerodynamic Drag
Aerodynamic Characteristics
due to Cross-winds .
Environ-
Aerodynamic Force due to ment
Passing-by of Two Trains
Safety
Induced Winds
Saving
energy
Pressure Variations in Tunnel
Ride
Micro-pressure wave comfort
(Tunnel Sonic Boom)
Flow-induced Vibration in %LS:::S{
Tunnel
and
Aerodynamic Noise
Etc.
Characteristics of
Aerodynamic Lift
Scattering of Ballast due to
Induced winds
FRA7IAES =28  M173, M52, =FH, 2014]
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(Aerodynamic characteristics on High speed train)
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Ref. BEZAXYAIE : https://www.redaily.co.kr/news/articleView.htmlI?idxno=10127
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(Fluid dynamics and Railroad aerodynamics)

Fluid dynamics

s Definitions and basic concepts
Fundamental principles and equations
Inviscid and incompressible flow
Viscous flow and Turbulent flow
Effect of compressibility

Vehicle aerodynamics
» Aerospace aerodynamic and wing theory
= Automobile aerodynamics
= Railway train aerodynamics and HVAC

Environmental aerodynamics on railroad
s Aerodynamics with infrastructures
= Fire and Evacuation simulation
m Aeroacoustics (tunnel pressure wave etc.)
» Echo friendly HVAC
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Continuum

[ A. Continuum ﬂoq B. Low-density and
- ]» - free-molecule flows
| Viscosity, 1

[('. Viscous flow I ‘l') Inviscid flow

—-i E. Incompressible flow I-—t

———

\—{ IF. Compressible flow }-— compressibi"ty

[ R E—

.r G. Subsonic H. Transonic l [. Supersonic J. Hypersonic
[ flow flow flow flow
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Block diagram categorizing the types of aerodynamic flows
[John D. Anderson, Jr., Fundamentals of aerodynamics, 1991]
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(incompressible aerodynamic and Flow vortex controls)

Anti-icing and drag reduction vortex generator for train wheel bogie

Air curtain and aerodynamic skirt for automobile and train
s Aerodynamics(CFD & Wind tunnel test) + Optimization

R ZEFIRO variant

With Air Curtain

-~ v v——'"' —
ZEFIRO 380 with full bogie skirt
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(Aerodynamic drag, Ground effect, Vacuum tunnel model tests)

Wind tunnel in Tohoku Univ.
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(Unsteady flow and aniconic wind tunnel tests with scaled model)

Subsonic Gust wind tunnel
= Dynamic stability for aerospace vehicles and ground vehicles
= Drone, High speed trains, automobiles, bake and etc.

Low noise anechoic chamber wind tunnel
= Aero vehicles acoustics test

Impeller

SR "FL

- { ‘I
,,_-_.L_h_-_\ ! Silencer |
; %
. I Anechoic | - -|-~--]
L \ // === chamber-7 ] i35
- -1 ! § ||
{ ! |
}é// “"’::uﬂl i §~ ! ‘
{ 1 ’liel Y &
Guide Vane k&

____I.T__—ﬁmmg Screen Honeycomd

Rail

J .
-I—I- #IUEAYIIE NS Mol

P
age 8 2024. 11.




AS5EA =8 719t 50| /72 EGQ
(Compressible aerodynamics and Hyperloop train )

r

Hyperloop train system concept design
= Aerodynamics + System engineering + Project developing
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Pressurization device for running in narrow tunnel (2]

= Compressible Aerodynamics + Big data + Surrogate model ™| || T
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(Compressible aerodynamics and Tunnel pressure waves)

High Speed Train Performance Test
(Aerodynamics, Pressure wave, Noise, etc.)
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(Aeroacoustics of High speed trains (Pantograph, Fan, Motor etc.)

Active control for motion and aerodynamic force on pantograph
s Aerodynamics + Structure + Multibody dynamics + Control
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Active or passive noise control for drone and fan
= Aerodynamics + Acoustics + Noise control

8 Vortex-Control Notches: Smoother Joining
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판토 330kmph_2min_140414.avi
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(Facility verification tests with Railroad aerodynamics)
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Ref. HEf2 - H 3 2| QIE{El ALO|E : https://tech.Hyundai-rotem.com/new-normal/development-of-core-technology-for-370km-h-high-speed-rail-vehicle
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(Aerodynamic design for Future society)

Aerodynamics + Transportations + Infrastructures + Energy + Safety + Al
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High speed trains in “Innotrans 2024"
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