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A study on flow control method of pantograph panhead with plasma actuator
Takeshi MITSUMOJIL, Takehisa TAKAISHI, Yuichi SATO,  Railway Technical Research Institute. 2-8-38, Hikaricho, Kokubunji City
Ryo TAKINAMI, Graduate School of Keio University.
Haruhiko GEJIMA, Koji FUKAGATA, Keio University.

Reduction of aerodynamic noise emitted from a pantograph panhead is a very important subject for the speed-up of
Shinkansen trains because of the environmental preservation. In this study, control of flow around a panhead using a plasma
actuator was studied. The results of the wind tunnnel test suggest that the plasma actuator can change the flow separation from
the panhead surface or entrain the shear layers toward the panhead surface. By these effects, the plasma actuator can control
the generation of Karman vortices and reduce the acrodynamic noise from a panhead.
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Fig. 1 Configuration of Shinkansen pantograph and panhead.
(a) Pantograph; (b) Cross section of panhead.
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Fig. 2 Configuration of plasma actuator.
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Fig. 4 PIV measurement (viewed from downstream).
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Fig. 5 Test models. (a) Cylinder: (b) 1/2 Scaled panhead.
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Fig. 6 Plasma actuator on the panhead model. (a) Overall
view: (b) Plasma actuator driven by 8 kV - 4 kHz.

— 308 —



3. AROERER

iU, MR PA 2EA L6 ois il Hzh
BOMBEERL. AREERICESWE LA /e X8
Re 1349 7,700 Th v, FFEE Y o FA i E ik 2Bk % £
iR TCHhLLEZOND. FikPEOBE, PSR
ML ERENE 85 ONEILES PO FAMEIC Tl
TAHRNBETHAIERMENLTWS, Fi, BN
Tk, FBESUEIZ PA Z8A LEEEICKE RN
I ENE SN S ENREOTEER L HE SN T
W4, FIT, ARBRTIERE 7R T X DD, PA &R
BSOS L EHEMTHS 80 OEIZEY FiTBE
(& 7(b)), BLCHEESADDL LTFHMTEHSHE90° OfL
BT EE (B ) oW THBREERL,
PA i LizWiBAofinig & e Ui,

(a)

Fig. 7 Test conditions for cylinder. (a) Without PA; (b) With
PA (£80° ); (c) With PA (%=90° ).
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Fig. 8 Flow field around cylinder measured by PIV (Re =

7,700) : (a)-(c), averaged streamwise velocity U ; (d)-(f),
RMS y-component of velocity Viws -
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Fig. 9 Test conditions for panhead model. (a) Without PA; (b)
With PA (Case 1); (¢) With PA (Case 2).
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Fig. 10 Flow field around panhead model measured by PIV
(Re = 6,900) : (a)-(c), averaged streamwise velocity U
(d)-(f), RMS y-component of velocity Vewms.
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