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Inﬂuence Of Passenger Waiting affect the allocation of the escalators and the energy consumption of

the escalators. The fixed energy consumption takes 70% of the

Tlme on the Energy Consumptlon whole. Variable energy consumption takes 30%.
Of Escalators in Railway Stations Keywords waiting time; queuing model; Little formula; escalator

allocation; fixed energy consumption; variable energy consumption
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Abstract  Our research is based on the Little Formula and the
classical queuing model of multi —channel M ID In. The escalator
allocation and the influencing factors of the energy consumption are
studied. The relations between the average queue length, the
maximum waiting time and the escalator service intensity are
obtained. The waiting time simulation model is built. The passenger %o
delivery data at a railway station in China is used. With the ’

probability distribution model of waiting time, an analysis is made ’ ’

on the escalator allocation, power and energy consumption on three ’ °
kinds of working days, that is, holidays, ordinary working days and
the largest—passengers—volume days. Meanwhile, the fixed and 1
variable energy consumption rates for different waiting times are 1.1

compared. For example, the waiting time can take values of 5, 10

and 30 seconds. The result shows that the waiting time settings
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Queue length of the multi-channel queuing system
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Simulation flow of the max waiting time
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Table 2 Transportation volume of each escalator at
different waiting time
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Table 4 Energy equation of escalators of different
mechanical properties

/s /(. +min™) /s
5 39 4.33
10 42 9.33 A( ) y=0.9x-0.19
15 43 14.33 A( ) y=0.79x+1.02
20 43 14.33 B K y=0.49x+0.77
25 43 14.33 © y=1.56x-4.8
30 44 29.33 D y=0.47x+0.75
. HN g ,kW;x N
, 5.10,30 s . 4565 m.
5 39 Notes: y is fixed power of each escalator, kW; x is enhanced height,
9 S b
39 which is also the height between escalator steps, 4.5~6.5 m.
2 10
39 P S 30 ¢ Wby
’ ‘ v KW x , , 45~
42 44 o
’ ’ 6.5 m,
2 [13],
2.1
_ mgH .
, A , 3 0 = 3600x1000 k (6)
o ,Q ,kW'h;m
3 kg g , 9.81 m/s*;k
Table 3 Technical parameters of escalator °
m=60 kg,
0.7~1, ,
/(m-s™ /(° / /C +h s 1,
(m-s™) (°) mm ( ) JC min)
0.50 35 810 6 750 45 3
GB 16899-1997 3.1
; 4 3, , 2008 7 5
1.2 m'"™, , >
’ 40%0 o N 2 340
2.2 , . Matlab Gauss
4 4.8.C.D, () (28)
2] 4 flx)=0.001363¢  ~  +0.01035¢ -
4 , 53 ()
0.0006494¢ —0.004484e
C . C . .
(=5 (e
: - D ; 0.003125¢ -0.00176e  *
) ° A, (25409 )1 (s )2
K ) 0.002001e " " +0.005905¢ " (7
A , A ( ) X ,min; flx) x min
Q =ytn (5) A
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39  /min, 2 X
A=252  /mi Al A &
- s P P T 10 2.61 5.18 3.15
252 0<p<l, n>6.4. 30 5.06 6.23 6.51
n-+39
7 5 10 s 30s
n=1 . p="2 =09, =220
ni 1-p , 10s 5s
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Table 6 Proportion of energy consumption
of different item for the waiting time of 5 s

1% 1%
73.0 27.0
73.4 26.6
72.2 27.8
2)
, 21, 35
4
1) 5s 433 s,
39  /min; 10s
933 s, 42 /min; 30 s,
29.33 s, 44 /min,
2) 30%, 70% ,
3) 30s 5s 6.5%;
10s 5s 5.18%; ,
4) 5s ,
562.6 kW-h; 30s
311.2 kW-h,
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