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Abstract  Elevator power consists of power consumption in stand-by and in service. This paper designed a
fuzzy controller saving stand-by power of elevators in a way that calculates the adequate number of elevators
by the variable traffic volume of passenger and then powers off elevators being out of service. Also, the fuzzy
controller was designed to minimize a increase of the average passenger's waiting time by the limited number
of elevators in service. When the fuzzy controller designed in this paper was applied to the group elevator
experimental device, The passenger's waiting time increased approximately 7.5%~9.5%, While the stand-by
power saving is expected to be about 675KWh a day per unit and about 236.6KWh a year per unit.
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[Table 1] The rules of designed fuzzy controller

Linguistic AHW
variables Zero Short Med Long
Zero Zero Zero Few Total
Light Zero Zero Med Total
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Med Zero Few Total Total
Heavy Few Med Total Total
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[Table 2] The experimental conditions

Conditions Casel Case2 Case3 Case4
Elevators 3 3 6 6
Total travelling Is 15 30 30
floor
Inter—ﬂoor 4m 4m 4m 4m
spacing
Rate weight 780kg 780kg 1170kg 1170kg
Door open time 4sec 4sec 4sec 4sec
Rate speed 2m/s 2m/s 4m/s 4m/s
TAW 100kg, | 100kg, | 100kg, 100kg,
400kg | 400kg 600kg 600kg
Traffic volume low variabl low variable
e
Objected AWP 35sec 35sec 24sec 24sec
Energy
Efficiency A A A A
Grade
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[Table 3] The experimental result of case 1

TAW(kg) 100 400
Group elevator GGES | PGES | GGES | PGES
AWP(sec) 16.4 31.2 16.4 25.1
Max. waiting time 28 41 28 37
(sec)
Travelling 196 192 196 198
distance(m)
TC5 (sec) 0 600 0 485
AC5 (sec) 0 200 0 161.7
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[Table 4] The experimental result of case 2

TAW(kg) 100 400
Group elevator GGES | PGES | GGES | PGES
AWP (sec) 345 37.1 345 35.6
Max. waiting time 48 47 48 48

(sec)

Travelling 1132 | 1124 | 1132 | 1128
distance(m)
TCS (sec) 0 480 0 382
ACS (sec) 0 160 0 127.3
[Table 5] The experimental result of case 3
TAW(kg) 100 600
Group elevator GGES | PGES | GGES | PGES
AWP (sec) 14.7 22.1 14.7 18.2
Max. waiting time 29 43 29 3
(sec)
Travelling 864 | 860 | 864 | 864
distance(m)
TCS (sec 0 1162 0 1067
ACS (sec) 193.7 0 177.8
[Table 6] The experimental result of case 4
TAW(kg) 100 600
Group elevator GGES | PGES | GGES | PGES
AWP(sec) 24.2 26.5 24.2 252
Max. waiting time 37 48 37 43

(sec)

Travelling 4832 | 4808 | 4832 | 4828
distance(m)

TC5 (sec) 0 859 0 724

AC5 (sec) 143.1 0 120.7
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[Table 7] The expected power-saving of elevators

Item The volume of energy-saving
Elevators / Floor 3/15 6/30
A day of weekday 655Wh 675Wh
A day of weekend 800Wh 775Wh
Annual 234KWh 236.4KWh
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