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Optimum Reduction Gear Ratio for a Rapid Tramsit Car in Seoul

Seung Woo Kim and Jang Moo Lee
Abstract

An optimum reduction gear ratio problem for a subway rapid transit car in Secul was
sclved by vsing a computer program package, which is a modified and extended version
of the simple model by MischkeV. The optimum value of reduction gear ratio was evaluated
by minimizing the total start-to-stop time.

The valigity of the computer program package was verified by cross-checking the

calculated values of gear ratio and dynamic characteristics with the actual and measured

values.
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Fig. 1. Free body diagram of a transit car
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Table. 2. Station-to-station distances

Station-to- Distances | Station-to- Distances | Station-to- | Distances | Station-to- | Distances
station No. (m) station No. (m) station No. (m) station No. (m)

1 1070 5 820 9 935 13 8702

2 1030 6 1282 10 943 14 800

3 800 7 943 11 1282 15 1030

4 870 8 935 12 820 16 1070

Table, 8. Grade at each station-to-station interval (partially given).

Station-to- B GRADE B GRADE B GRADEJ\ B |GRADE, B GRADE
station No. (m) (%°) (m) (%°) (m) (%°) | (m) (9%°) | (m) (%°)

1 189 5 464 34 878 —21.5( 1070 2.6 ]

2 124 2.6 330 4.3 663 —2 850 —9 1030 -2

3 120 -2 376 —5.5 660 —8 800 1.7

4 160 1.7 400 10 520 —16 870 -1.1

5 323 —1.1 570 —6.0 820 | -2

Table 4. Radius of curvature at each station to station interval (partially given).
—— ’ ! i__.;;,
;Q’tt:fi‘g;‘ | STHL [ENDHC| RHC |STHC [ENDHC| RHC STHCJENDHCi RHC STHCiENDHC RHC
! ]
1 284 366 1600 492 698 600 757 967 450
2 95 313 400 342 595 140
3 260 400 2000
i
4 i 309 417 3000 534 560 2000
5 E 180 330 3000 427 648 420 650 710 900 | 736 820 1000
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Table. 6. Comparison of calculated and measured values of start-to-stop time

Station-to-station No. | 1 ) 3| 4] 5| j 7| 8| of10|uliz]13 14] 15 | 16
Calculated time (sec) | 95.5| 87571 79. 0f73.2] 100.683. 5l81. 986. 279. 099. 576, ars. R{ 1.8 89.4 93.7
Measured time (sec) | 92.4] 136.572.379. 2L74 4[ 99. 5lg4. 8’84 5/78. 580. 1]98. 875. 977, 574.7) 150.1] 131.4

Table, 7. Possible maximum velocity and measured maximum velocity.

Station-to-station No. ‘ 1,I 2 : 3|

|5|6(7!8|

‘10[11]12 B | 6

" Possible maximum
__velocity (km/hr)

""Measured maximum 61
velocity (km/hr) \

l |
'69. 865. 1161, 661, 862. 4/63. 956. 364. 060. 664, 465. ) 57.3 l 62.7 | 54.9 !61 5 | 1.3
IR

32362‘62|59‘59[56161,61‘672[651 57 ' 61 l 55
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@) 2t 77H0 My FYaT

7 T4 A5 Hu FPEE (H A4S g2

A FY Szl vjmstel Table. 73+ 7}, Table
A4 & 5 gRe] Aqrtsdsed A num Ao
€ 4,7,9,11,12,148] ] TFPo] glom] Lalr] e
A7 B+E Agstne 71583 60 km/hr 2 94
233 GEE XA 2stn glo] AL vns
& <+ glaleh

(e) WERAET

A& A G A E HFEEE 40~45 km/hr

= s e g e AL 2157208 A9
B ShHE gt Aol Adden waRe

FLIFEP AFsde] A G 2 A4
<l %:—zﬂ(u}%ﬂ T, FE, AWEE FHF 4
) e

[}

; 2}7*0}04 AEEEA At A

10

o] ]Jir] slolu] o} L) FEN S
i Hm@ 7’4 -5
T HAE HEtd Agd o
D3 A7 Aol A alelw
stz A 4A, ad Age L AT Ao}
Fgol A e Wed, P ooAFY EFH Aae
KIST 9 CYBER £3%5 2 9 Zolule] gz = 9
gt

& 7ol ¥ 213 k2 F o)A
Tl T} AAEY At WLATA A e

e

& A &ﬂai AA g
2 dAsta /,14
bk % ﬂ]§ls}‘7

| =8ix]ojo}

3 o)



A Astd AE] FHA zHETlolv] 131

31 28 4.

1. Chales R.Mischke, “An Introduction to computer- 5.
aided Design”, Prentice Hall 1967, 6.

2. L.A. Suokas and R.C. Flanagan, “Regenerative
Drive for Subway Trains,” Part I, AS.M.E. 7.
Transaction, August 1976

3. W.M. Keller, “Variables in Train Resistance,”

— 41—

A.S.M.E. Paper No. 58-A~265, November 1958,
T. Hara, “Aerodynamic Drag of Trains in
Tunnels,” Quarterly Report.

AIRE, BFSHBEETE, Tt BRTE.
Jamison, “Fortran IV Programming Based on
the IBM System 1130,” McGraw-Hill Book Co.
%%, As 4E AARA [AFH 24
Aelule] AR AA)7, AgAgn W FFEEY
1978,



