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Design features of wheelchair for the improvement of

wheelchair sports performance
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[Purpose] A potential issue for wheelchair sports are the characteristics of wheelchair design. The

purpose of this review was to investigate the characteristics of design in wheelchair sports including the

height of seat, camber and handrim size for improving the performance. [Results] The optimum height
of seat related to trunk, arm length and handrim size. The lower seat showed the push efficient highly,

while higher seat increased the energy expenditure. In energy expenditure, the optimum height of seat

was 100-120° of elbow angle. Handrim size play the role in gear. The smaller handrim size acts like

high gear, it gains disadvantages in acceleration, it gains advantages in maximum velocity. On the

contrary, the higher handrim size acts like low gear, it gains disadvantages in maximum speed, it gains

advantages in acceleration. The ratio of gear consideration in power and velocity. When increased

camber enhanced the lateral stability, easier catch the handrim and easier arm motion. So it improved

the energy expenditure and push technique. When increased camber enhanced the mechanical efficiency

and stability, but it decreased the power. The racing wheelchair camber using the 8° and 10°.
[Conclusions] Athletes, coaches and wheelchair experts are provided with insight in the performance

effect of key wheelchair design settings, and they are offered a proven sensitive method to apply in

sports practice, in their search for the best wheelchair-athlete combination.
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Fig. 1. The standard of competition basketball wheelchair
(Lim, 2003)
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Fig. 2. Definition of camber
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Fig. 3. Definition of start angle, end angle, push angle
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Elbow angle Trunk inclination angle

e e

Fig. 4. Definition of elbow angle, trunk inclination
angle (Lim, 2003)

Fig. 5. Sequence of propulsion in wheelchair racing
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Veeger et al.(1992)& &&71 0. 83m/s°ﬂ/‘1
1. 67m/s2i *7}0}“4 T AR H Fol frofsiA &
1A, =552 F9E8 0.25W/kgolA 8.2%1A
6.0% 7], —4’43 0.50W/kgol A 10.4%¢°A
85%7MA fostA #Aaddn d9tt. Kang et
al.(1997)& 899 dA S 3oz 3Hel 1+
A (intermittent) 7TEZHFA 10822) o3
ZF9 50, 60, 70%°l Bt TL 4= Z(arm
crank) @ el (cycle)d d21nH &% A 238,
TiE, AJYEE, g8 s S Hustit. F8eY
&M 22 o] FAke|9] Aol
th a2y A s 2 dElg Sl 2
TEG o 2 YEsTth
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of B& 27T%0l™, Uk DA 312 Heur) g
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o] 10%5 2akA] ¥om, & A7 (16%) 2 Al
F9(18-23%) 5t A vty 0 Az A
A AR 2EdRlS ol WA o] g B F3}
g T Ysde Ao R Qe o of & F
e 9 v ok olge W UAY e
U] 4ol Atte AL ofnlgdth(Woude et al.,
1988:. Groot, Veeger, Hollander & Woude,
2002). 374738 (steady-state)2] FHhal 7oA
7IAA ZEol 10%ee dvle 90%7F €= W&,
@A 10%7ke] A9 5 A3 (rolling resistance),
7] &9 (air drag), W5 A3 (internal friction)<
FE5l=d AFgdY. 38, Brattgard 5(1970)2
B8 Aol F VAR E&L 30%°1%eln, 10K
Aol AFEL A & £&0] 35%eka A glo]
3 A7 B E&4Q olfre 3F tholuy o] F 7]
T(aerodynamic transportation device)® W50
H7] wjEolgta sttt

Goosey et al.(1998)<

m

4.70m/s(18%) 3} 6.58m/s

(127) 9] 27FA ol 71 A9 584 #QIzt
of FAE AFH e 27H4] EEoM =& VA4 &
&5 2ol AFEL 7 AAV A veEldta &
. 4.70m/s9] &EellM 71AA 5&9 M= T

19%= Vebskom | A4 Jd 12%, H4A A<
Je 8% = Uepgtt, webA AAA Aoy e =

< 71AH BER 45 ota, HAAA AddM e &

Aol g AR AqUAE LHote A o® U
Wt 6.58m/s9] £EoME B2 VA4 T&S B
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