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56920955: MAJOR: ENERGY AND ENVIRONMENTAL MANAGEMENT; M.Eng.
(ENERGY AND ENVIRONMENTAL MANAGEMENT)
KEYWORD: SYNCHRONOUS PERMANENT MAGNET ELEVATOR/
COUNTERBALANCE
WANNA PALEE: ENERGY USAGE STUDY OF ELEVATOR MOTOR FROM
SIMULATION. ADVISORSY COMMITTEE: WISARUDA SUPPHARANGSAN, Ph.D., 66 P.
2017.

This research studies on the energy consumption of elevator motors. The elevator
motors consume high energy in starting period and produce the energy back in braking period.
The study was done by MATLAB/ Simulink program to study and analyze the energy usage of
the synchronous permanent magnet motor in the elevator applications. The research shows the
power usage during the starting period, steady state moving and the braking period when the
elevator car ascends and descends.

The research reveals that when the elevator is ascending, the power usage is
proportional to the weight of the loads. In the other hand, when the elevator is descending, the
power usage is inversely proportional to the weight of the loads during the starting period and the
steady state moving. The study also indicates the importance of the counterbalance. During the
elevator ascending, if the loads are lighter than the counterbalance, the regenerative energy during
braking period and during steady state moving is more than the consumed energy during the
starting period. Furthermore during the elevator descending, if the loads are heavier than the
counterbalance, the regenerative energy during the braking period and during the steady state
moving is more than the consumed energy during the starting period. This shows the opportunity
to store the regenerative energy and to use it as the compensation energy during the energy
consumption period. It is implied that the energy saving is introduced. The research also shows

the several scenarios of elevator in motion and calculates the energy saving.
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A 1 A 4 Ia J A ] I 9
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Up Direction
Load Energy start Brake start Steady state Brake end Energy brake
(kg) W) W) energy (J) ) Q)

0 418.69 -6,671.05 -7,089.74 -8,114.71 -1,443.66
100 580.61 -4,199.95 -4,780.56 -5,475.70 -1,275.75
200 740.94 -1,731.18 -2,472.12 -2,838.93 -1,107.75
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800 1,677.30 13,034.04 11,356.74 12,934.39 -99.65

900 1,829.31 15,486.92 13,657.61 15,555.36 68.44
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Down Direction
Load Energy start Brake start Steady state Brake end Energy brake
(kg) Q) Q) energy(J) ) Q)

0 1,394.15 8,502.08 7,107.93 8,092.57 -409.51
100 1,238.87 6,042.77 4,803.90 5,465.16 -577.61
200 1,082.50 3,580.97 2,498.47 2,835.48 -745.49
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