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Vehicle Braking Features in Braking Energy Recovery Method
with Cylindrical Helical Spring
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Abstract; The experimental equipment for braking energy recovery based on common bicycles
was designed and produced, with a cylindrical helical spring as energy storage component.
Traditional friction braking of common bicycle and energy recovery braking of experimental
bicycle were analyzed in order to get their mathematical models. The actual braking features were
experimentally measured and contrasted. The experimental results show that braking process
feature of energy recovery bicycle is similar to the traditional friction braking bicycle, and their
feature curves have the same development tendency. Conclusions are made that the experimental
braking energy recovery bicycles can meet the braking requirements of riders, and vehicle braking
with braking energy recovery method using cylindrical helical spring can conform to comfort
condition.

Key words: cylindrical helical spring; braking energy recovery; mathematical model; traditional
friction braking; braking feature
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Fig. 1 Mechanical schematic diagram of the
experimental equipment for braking

energy recovery
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Transmission efficiencies of various driving components in the experimental bicycle
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Fig. 2 Testing schematic diagram of subjects
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Table 2 Displacement-time relation of common bicycle

in traditional friction braking mode s
Yo I/m
(km-h™") 1 2 3 4 5 6 7
15 0.29 0.53 0.83 1.21 1.61 2.13 3.00
12 0.35 0.69 1.10 1.65 2.42
10 0.40 0.87 1.34 1.98 2.40
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Table 3 Displacement-time relation of the experimental
bicycle braking in energy recovery mode s

Vo I/m

(km-h™") 1 2 3 4 5 6 7
15 0.30 0.52 0.78 1.08 1.43 1.88 2.31
12 0.33 0.68 1.01 1.32 1.83 2.38
10 0.38 0.78 1.24 1.68 2.36
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Fig. 3 Comparison of braking feature curves with different initial braking velocities
(a)—v, =10 km/h; (b)—v, =15 km/h; (c¢)—v, =12 km/h.
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