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Configuration of a traction elevator
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Fig. 2  Operating characteristics of an elevator
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Table 1  Energy consumption of traction machine
Bt . . REFENY :
LN = N oy HRETAT HZEIR W2 47 W2 17 SUZFEH

0 -2.20 6.02 6.02 -5.91 11.92 11.92

75 -1.09 3.63 3.63 -3.32 8.68 8.68

150 -0.46 3.10 3.10 -0.62 5.12 5.12

225 0.72 0.74 1.46 2.52 2.32 4.84

300 1.35 0.35 1.70 5.64 -0.48 5.64

375 2.79 -0.92 2.79 8.86 -2.73 8.86

450 5.28 -2.19 5.28 13.71 -5.20 13.71
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Fig. 3 Configuration of a solar elevator
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Fig. 4  Controller for solar elevator
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Table 2  Battery output energy
- 5 HL L L R RE/Wh
U EAT BJETAY FRE W2 BT WETAT WURE

0 -1.89 6.57 4.68 -5.27 12.31 7.04
75 -0.81 3.97 3.16 -2.90 9.42 6.52
150 -0.25 3.47 3.22 -0.15 5.25 5.10
225 0.96 0.93 1.89 2.37 2.90 5.27
300 1.56 0.52 2.08 6.14 -0.25 5.89
375 3.15 -0.69 2.46 9.31 -2.38 6.93
450 5.80 -1.84 3.96 14.18 -4.56 9.62
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Fig. 8 Experimental results of continuous operation (48 h)
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RESEARCH AND DEVELOPMENT ON SOLAR ELEVATOR

Xu Zheng', LiXu', LiBo', Makimattila Simo’
(1. National Key Laboratory of Power Systems in Shenzhen , Shenzhen International Graduate School, Tsinghua University,
Shenzhen 518055, China; 2. KONE Elevators Co. , Lid., Kunshan 215300, China)

Abstract: In view of the possible overloading of distribution power line in a short time and the difficulty of allocating and
coordinating the construction and operation costs in the project of elevator renovation for the old building, a solar elevator
system scheme consisting of photovoltaic (PV) array and energy storage device is studied elaborately in this paper. A solar
elevator controller without causing any influence on the original control system is developed to implement a kind of dual-
power- supply mode that the PV generation is preferred and the conventional power supply is as the supplement during
operation. The PV array aims to charge the matching battery so as to provide the power required by the elevator. On the
other hand, during the operation process of the elevator, the battery not only can provide the high-power driving energy in
time to eliminate the power shock on the distribution power line, but also can absorb the feedback energy efficiently to
reduce system energy consumption whilst keeping the normal operation of elevator during power outage. The experimental
results demonstrate that there is a high efficiency of PV generation, and the dynamic characteristics in the motor-driven and
energy feedback parts perform well. All in all, the whole solar elevator system operates smoothly.

Keywords: solar power generation; elevators; electric inverters; battery management systems; energy conservation



