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The experimentation of the newly produced railroad vehicle
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This paper describes our experimental simulation of the newly produced railroad vehicle.

We produced the railroad vehicle, which has the regenerative brake driven by the new power transmission
(FST: Fluid Switching Transmission) without converting electric power.

The vehicle has no electric power train on board, traction and braking power between wheels and flywheel,
and between thermal engine and flywheel, are linked together by the FST.

The FST is the new hydraulic transmission with switching control, which makes the power transmission of

bilateral and high efficiency possible.

The vehicle has a newly developed flywheel. The flywheel wears three layer of flouting shrouds to reduce the

windage loss.
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Fig.2 Electric switching circuit

Fig.1 FST hydraulic circuit
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Tablel Equivalent functions

FST Hydraulic circuit Electric switching circuit
J (Inertia) L,
VS1 (Solenoid Valve) S
VC1  (Check Valve) D,
ACC _ (Accumulator) C
VS2  (Solenoid Valve) S,
VC2 (Check Valve) D,
FW (Flywheel) L,
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Fig.5 FW windage loss power is changed by number of Shrouds
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Fig.7 Block diagram of hydraulic control
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Fig.8 Hydraulic apparatus on board
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Fig.10 The steering bogie of the test vehicle

Table 2 Specification of the vehicle

Weight/Dimension 970[(kg], 3.0mx1.16mx0.87(1.19)m

Eh17-2D (Fuji heavy Indust. Corp.)
Additional Flywheel
Total Inertia:0.2 [kg:m’]
Rotor : Weight 10[kg], ©0.4[m],
Thickness: 0.01[m]

DM : Drive engine

PM : Pump/Motor YP15-5/M2A7.5/ M3A1S5 (Shimadzu Corp.)

VS : Solenoid valve $S-G03-A3X-R-D2,SNH-GO01,03(Fujikoshi)

VC : Check valve CIT-06 / CRG-03-01  (Yuken Corp.)

ACC : Accumulator
Hydraulic fluid

N210-4D (Nippon Accumulator Co.,Ltd.)
1SO VG32 (Mobil Co.,Ltd.)
Total Inertia: 13.0[kg m?]
Rotor : Weight 124[kg], & 0.8[m],
Height:0.1[m],Thickness 0.030[m]

Storage Flywheel
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Fig.11 Log data, driven by the engine
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Fig.12 Log data on the acceleration of the flywheel
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Fig.13 Log data, driven by the flywheel
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Fig.14 Simulation output, driven by the flywheel
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