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Experiment of Contactless Guidance Control in Ropeless Linear Elevator

Kinjiro YOSHIDA, Xianhai ZHANG and Shuji MORIYAMA
(Received June 13, 2003)

Abstract: Ropeless linear elevator (RLE) is expected to be a new transport solution for skyscrapers and
very deep underground applications in the near future. In our Laboratory, an experimental model of
RLE has been designed and manufactured using the theory of a controlled-PM linear synchronous motor
(LSM) developed by one of the authors. We have succeeded in the fundamental elevate-motion control
including the stop experiment without guidance control. Contactless Magnetic guidance becomes possi-
ble if the vertical-levitation force of LSM is controlled at the same time with the direct drive of cage by
the LSM driving force, too. This paper presents contactless magnetic control by controlling PM of the
upside and the bottom side and levitation force between the armatures in four controlled-PM (CPM) that
are carried on cage both side in RLE. Moreover, regardless of the elevate-motion time, a change in the
gap was restrained at the time of cage stop, and electric power minimization control was realized. This
paper presents the experimental implementation of the contactless guide control when moving vertically

in the RLE system.
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Fig.1

Experiment machine of ropeless linear elevator
in our Laboratory.
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Table 1 Main parameters for design of ropeless linear elevator.

H | EV & it fE
BEeR Lo 1974.4 (mm)
31 z 4.4 ' (mm)
K—VEyF T 60 (mm)
EE F& 008 b, 142 (mm)
BETIA VEHR N, 22 (Turn/slot)
PM DR#H H. |8.9127 (kA/cm)
PM D& & hy 5 (mm)
PM O E& Iy 40 (mm)
PM Dlig b, 150 (mm)
1§ CPM nEE Mpy |5 (kg)
a4 D& N, 20 (Turn/pole)
B T £ VIR R, 0.0516 (Q /pole)
r—VEE M. 62 (kg)
r-YoRs k. 480 (mm)
r—IU 0 w. 290 (mm)
r—IDRE b, 400 (mm)
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Fig.2 Model of ropeless linear elevator.
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Fig.3 Model of push-pull controlled-PM.
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Fig.4 Block diagram for guidance control of RLE.
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Fig.5 Experimental configuration of the guidance
control system.
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Fig.6 Generalization of the experiment process.
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Fig.7 Experimental result of contactless guidance
control at standstill.
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Fig.8 Load experimental result of contactless guidance
control at standstill.
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Fig.9 Experimental result of contactless guidance control in propulsion.
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