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Implementation of the Electric Wheelchair for Hybrid Type
Using Lead-acid Battery and Super Capacitor
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Abstract The commercialization of electric wheelchairs is now being accelerated with the aging of the
population to improve the mobile convenience of the seniors and handicapped. On the other hand, the
lifespan of the lead-acid battery, which is commonly adopted in electric wheelchairs, and the safety of
users may be adversely affected when incidents, such as instantaneous high output power, unexpected
engine breakdown, and stuck at speed bumps, occur. Therefore, this paper proposes an operation
algorithm for a hybrid electric wheelchair, which is operated using a combination of an economical and
safe lead-acid battery and supercapacitor, which has excellent output characteristics and a
semi-permanent lifespan and implements a hybrid electric wheelchair composed of a battery, control,
and load sections. The test results based on the proposed algorithm of the hybrid electric wheelchair
showed that the proposed wheelchair could be operated with a higher c-rate current than the existing
ones by discharging a supercapacitor when high output power is in demand. In addition, the lifespan
of lead-acid battery and the safety of wheelchair users can be improved by preventing the discharging

of the lead-acid battery with the high c-rate current.
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Table 1. Accident cases of electric wheelchair

(a) cases while driving

item respondents percentage[%]
stucking 42 41.2
colhslogbxstggezxtemal 37 36.3
stop while driving 33 32.4
vehicle crash 25 24.5
pedestrian collision 23 22.5
loss of balance 13 12.7
jammed 11 10.8
malfunction and fire 9 8.8
etc. 4 3.9

total 102 -
(b) cases due to ground conditions

item respondents percentagel[%]
incline 70 41.2
slippery terrain 36 21.2
rough terrain 32 18.8
height 27 15.9
etc. 5 2.9

total 170 -
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Fig. 1. Current profiles of motor in electric wheelchair
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Fig. 2. Configuration of hybrid electric wheelchair
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Fig. 6. Implementation of hybrid electric wheelchair
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Table 4. Discharging capacity and efficiency of super
capacitor by c-rate

rat discharging discharging power
crrate capacity[Ah] power[Wh] efficiency[%]
0.5 1.125 38.48 99.63
1 1.123 38.4 99.30
2 1.12 38.3 99.13
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