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Development of Simulator for High-Speed Elevator System
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Abstract - This paper describes the dynamic load simulator for high-speed elevator system, which can emulate
3-mass system as well as equivalent 1-mass system. In order to implement the equivalent inertia of entire elevator
system, the conventional simulators have generally utilized the mechanical inertia(flywheel) with large radius, which
makes the entire system large and heavy. In addition, the mechanical inertia should be replaced each time in order to
test another elevator system. In this paper, the dynamic load simulation methods using electrical inertia are presented so
that the volume and weight of simulator system are greatly reduced and the adjustment of inertia value can be achieved
easily by software. Experimental results show the feasibility of this simulator system.
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Table 1 Specifications of traction motor
RATINGS

Power 40 kw

Torque 1399 nt-m

Speed 273 r/min

Voltage 315 Vrms

Current 88.1 Arms

Efficiency 94.7 %

PF 88.0 %

PARAMETERS

Pole 24

Rs 0.0681 Ohm

Ls 2.85 mH

Kemf 977.30 Vrms/krpm

Jm 5.01 kg-m*2
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Table 2 Inertia values of elevator system and simulator

system
Elevator System 223.6 kg-m*2
Main Sheave 19.6 kg-m”"2
Second Sheave 20.0 kg-m"2
Car and Counterweight 184.0 kg-m*2
Simulator System 37.41 kg-m*2
SMPM Motor and Sheave 19.6 kg-m"2
DC Motor 17.7 kg-m*"2
Torque Sensor 0.11 kg-m*"2
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Fig. 6 Load simulation result using equivalent 1-mass system

modeling
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Fig. 7 Load simulation result using 3-mass system modeling
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