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F,=Wsin0=m.g. sin0
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C% =(Y/X). 100 =100 sind
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oSl sl pe 10% wj ottt 034l

a=2Km/h/sec. m =240 tonne
m, =1.1x240 =264 tonne
r=50 N/t C = !

x100 =0.4%
0

The tractive effort required for train
F=2778m_.a+m.r+98.1 m.C
F =277 .8x264 x2+240 x50 +98.1x240 x0.4=168096 N
The tractive power required for train
F .v 168096 x 60

= = = 2802 KW
" 3600 3600
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d
F =F xnx| =%
¢ R (D)

d 2T d T
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W aslall collgs 358 sl O3sll Gle clgie aalann¥) e Al ) 353 Loy 234
Fi=p,. W t Ha olazadlly HUadll cadlys oo Slait¥l Jalas Loy
Blait¥l Jalae X codlygadl 398 s Al 03511 = gl BY 301 (g dismas jo> 353 (uad
Fe= . W=p, m.g
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F,=1000 * 9.81 * u, m=9810 u, m Newton
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a=— _ 42 = 2.1 Km/h/sec.
t 20

m_=1.1x250 =275 tonne
1

C=—x100=1.25%
80

F=2778m,.a+m.r+938.1 m.C
F =277 .8x275x2.1+250 x40 +98.1x 250 x1.25=201054 .5 N

F-=2no0 T, or T = FxD 201054 .5 x 0.92 Z28722 N
D 2no 2x0.92x 3.5
Torque /motor =28722 /4="7180 N.m.
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F=2n0m=2x09x3.5x 000 X4 _ 54000
D 0.9
=Y 4100=3%
000

F =F + F + F
F =F +m.r+98.1 m.C
224000 =F, +250x50 +98.1x250x3=F, +86075
F =224000 —86075 =137925
F =277.8xm_xa=137925

137925 137925

a= = =1.
277.8 m_ 277.8 x 1.1 x 250
Time taken to achieve a speed of 80 Km/h.

v 80
F V(IOOOJ
3600 _

t=—=—2=44.44
a 1.8

Power taken by motors =

n
=224000 X(IOOOJX 80 =5856
3600 ) 0.85
5856000

Total current taken =———=1952
3000

Current / motor = 1952 / 4 =488
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Speed

0B/ de b/ yiaglisn @ culh gl HUASH de o 31033 cpsleall 355 a9 406t eyl aall e
iegliss Sy dalive Lol pladng el jiaskiss Vig HUasll de o uad] I Juad i g ydis (e

b @latie juaiy HUadll ey pasnd (Llaydll) adgll 50 oag 0B B3 Laepll all .
Siaskien S3 Al Laclil aladyg 205/ de b/ jiaslss

Sy dalewe Laclil paladyy Vi Tl ey HUadll oy G 1500 T Uacgill Laepdl 50all o
{=T-(ttt3)} ety cowsdy T a0 et il o Grashiss

a = v, or t = v, and S, = 1 V x L
t a 2 " 3600

b=Vm or '[3=Vm and S3=lV « L
t b 2 " 3600

sty S s ol o ddeatl Bkl Jani(o -0)Jss il 2 OABC Gojmill 4 i Lows
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s R e’ i i M. sl ieid
S = area OABC
S= area OAD +area ABED +areca BCE
S=S +8S,+ S,
S—lVX t VXt2 +l><V><t3 Km.

2 3600 3600 2 " 3600
S:lemx 4 + v, [T—(t1+t3)]+l><Vm>< L, Km.

2 3600 3600 2 3600

V., {t—l +T -t —t3+t—3}— V., { ——(t +1, )}

3600 2 3600

s |75 o)

3600
Let K—l(—+—):a + b

2 b 2ab
(T-K.V_) or 3600 S=V (T-K.V.)

3600

W KL.VI-V  T+3600.S =0
T+ /T - 4K x 3600 S
V., = \/ - Km/h
2 x K

Taking the nagative sign only

T - JT° — 4K x 3600 S
Vo= J . Km/h
2 x K

mzzK[T—\/T2—144OOKS] Km/h

2 Legiw Il onibama o dela/yieshiss 36 Laylaie Uacgio i pews pocn olad :Y -0 Jlis
0L/ de b/ yiagliss 1.8 o)luze ol ¢hlaty HUadll jow daxe J€5 20 4506 25 (a3ghg « iashss
e | (ol pall) 2Bl 5,0 o LT L0057/ de L/ Yiaglisn 3.6 oyluie cols juniyy g laall 5,58 LT
Coll Bymis did el de judl Gimie OF (olyaly HUasll Ledl Juay Al Souadll depdl dad

Uaal gbeum! e yaadl Lol a3, Y1
S = area OABC
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V =36 Km/h
a=1.8 and b = 3.6 Km/h/sec.

distance between stops

average speed = :
actual time of run

36:% or T:%:0.0SSS Hr =0.0555 x 3600 =200 sec.
:; Z 11222281; 3'366:0'4167

Vo= s L [r-JT - 14400 K 5 ]

Vo= m[zoo \ (200) —14400 x0.4167 x2 ]:39.6 Km/h

distance between stops

Schedule speed = . _
actual time of run + stop time

2
(200 +25)/3600

Km/h

2.5 g Balodl cmitama oo delan/ Jiaglies 40 L ylube doleos deyen o sa3 :8 -0 Jlia
161/ e L/ yiaglisn 2.2 oyl uaia cals ¢ 5lady HUaill yucw Aoz J&o 2 350 25 Cadgny «iasliss
e (ol yall) a3 gl 5,58 2 LT 00/ Ae L/ yiaslisn 3.5 o)l ude culd yundig op Lol 5)58 £LaT
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= 2.2 Km /h/sec and b =3.5 Km /h/sec .
distance = between  stops

Schedule  speed = : ,
actual time of run + stop time

40 = _ 25

T + t
T+t—4—05—0 0626 Hr =0.0625 x 3600 = 225 sec.
T =225 - 25 =200 sec.
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a+ b 2.2 + 3.5

K = = =0.37
2ab 2 x2.2x3.5

V = T- T —14400 K S

V, = m [200 —/ (200 ) - 14400 x 0.37 x 2.5 ] 49.3  Km

To draw the speed time curve , find:

t = Lzﬁ =224 sec.
a 2.2

3:Vm:ﬂ:14.1 sec.
b 3.5

t,=T—(t +1t, )=200 —(22.4 —14.1)=163.5 sec.

distance between stops (Km)
actual time of run (Hr)

average speed =

__ 25 h
200 / 3600 Ky
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