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On a new railway vehichle that is light weight bogie
with the utilizable braking energy

[F6]1 1 #Hhv (5 or T A2 )
Sumiko SEKI Yukigaya seigiyo Institute co., ltd.
Shinyokohama2-12 12203 Kohoku-ku, Yokohama

In this paper, the process to a planning of the new design railway vehicle is explicated.
This design consept is founded upon precisely various datum that is optained from the
results of practical driving tests by ourselves

These tests sysyem is the narrow gauged rail and the exclusive testing bogie at a one-
tenth reduced weight to the new railway vehicle’s bogie by the our production’s made.
This rail that has a cerculating line at the look round 518meter-distance with the two
typical inclinded parts and the several kind of radius curved parts is laid.

This vehicle on the line weigh 500Kg, the equipments of weighted on the bogie are the
steering mechanics with the equualizer on the self reliant ability and the one unit of
EDLCs with the up and/or down bilateral electric transmission that has the ability to
be charged or discharged the holding energy of the 8kilojoul per Sminutes at average
verocity in the approximat 420meter per one minute.

The results of practical experimentation give a factor to make the new railway vehicle
fit practical use by the our production,on a basal condition that the rail stations are
established at the longest two kilometer intervals to be charged energy in the during

ten seconds. Therefore we will carry out this new design plan,
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Table 2 Overview of the up or down grade

Division | Height | /1000 | D istance
1| 1.55m 50 30m
2| L 76m 44 40m
3] 3.40m 85 40m

(7.8, 4| 0.90m 50 15m
shelter =»5 | 0.19m 0. 45 145m
(8.0m™ 6| -4.00m | -65 60m
71 1.52m | -34 40m
8] -1.36m | -38 40m
91 -0.68m |[-11 40m
5B, 88 =10 | -0. 44m -1 20m
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F.3 Dimension of bogie

Table 3 Overview of the bogie

Wheel base 1000mm * 2
S teering anqular distance inner 14.5
outer 13.0
Wheel’ s diam. ®476mm
Anqular of flange 75.0°
Equalizer’s stroke 50mm

Table 4 Specification

Capacitance 300F

Weight 52kg(dencity 2. 4wh/kg)
[ nternal resistance 2. 8m@
Accumulative energy 454 kj

Maxmam cuerrent 200A
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Bogie's dimension(L)(W)(H) | 5650%1650%700 (mm)

F loor board”s heigth 210mm
Tare weight 360kg( Total weight
Two crew member 140kg 500kg)
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Fig.4 Overview of the EDLC's circuit

Table 5 Energy consumption per round
(EDLC) Remainded Consumed
Item Voltage (V) | energy(kj)| energy(kj)
Chaerge up 55.0 453. 7 0

Round no. 1 54.0 437. 4 16.3
2 53.0 421.4 32.3

3 52.0 405. 4 48.3

4 50.9 389.4 64. 3

5 49.9 873.3 80.4

6 48.8 357. 2 96.5

7 47.5 341. 2 112.4

8 46.6 825. 7 127.9

9 45. 4 309. 2 144. 4

10 44. 2 293. 2 160. 4

11 42.9 277. 2 176. 4

12 41.7 260. 8 192.8

13 40. 4 245.0 208. 6

14 39.1 229.2 224.4

15 37.7 213.2 240. 4

16 36.3 197. 6 256. 0

17 34.8 181.5 272. 1

18 33.2 165. 2 288. 4

19 31.5 149. 1 303.5

20 29. 8 133.2 320. 4
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Table 6 Charging time to the EDLC’s unit

Distance (EDLC) Charging time
(m) Voltage(V) | time(sec. ) (sec. )
2,072 50.9 12.6 |20.7
4, 144 46. 6 52.2 | 33.6
6,216 41.7 39.9 | 48.3
8,288 36.3 56.1 | 64.5C1L. 075min. )
10, 360 29. 8 75.6 | 84.0(1.4 min.)

(Charging curremt : 100A constancy)
BN & AR E OMEIE (DTEEh 5,
Charging current : i
Charging voltage : v
EDLC’ s capacitance : C
Charged time : t
EDLC’s internal resistance : R

i=v/R exp (-L/CR) -meerreemannes (1)
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Table 6 The operation diagram of SW |~4

Mode SWI| SW2| SW3| SwW4
TI — T2 (Up) on pwm F.D of f
Tl > T2 (Down) | pwm of of f F.D
T2 -~ Tl (Up) F.D of f on pwm
T2 —~ Tl (Down) | off F.D pwm off
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Fig. 8 The new model rilway vehicle
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Table 7 Overview of the railway vehicle

I tem D imension
Total weight 7, 000kg
Tear weight include EDLC (832kg)

3. 500kg
P assengers (50) 3, 5000kg

SR 40~60km/h X TW 5,
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