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Study on Dynamics of Electric Tricycle Wheelchair at High Velocity

A1L991 DWANNNI1™, waz v ndlans!

1 AATYN3AINT LA BINARAYNNINEAR ANLINGFERSUAYIAINTIUAERS UNINeNdainunsAans Ingnuneiunseiiesh Jauin
anauas 59 vy 1 fua Weusse 0o Wiss Ywia anauas 47000

*Fafe: email: somjet.tha@ku.th, LUBSINSAWY 042-725033, Luaslnsans 042-725034

unAnga
au Avy ) a A o Pxy) ' a av o v A =
ATl Teneasaimudawys i et lulgiuauunnsasmienisiiuildaiunsalddeduiniouia
LY$555uALe wona1NT Jawwssssumdaluinueauiuni1siunieszeelnansonISHUNISUULEUNI9N bl

a =3

Wwedwiy sulzdwaligldiinenisiiudieidesnnanudild  nuideldad

[ 3 [

noUsvasAndniioyagling

a a

UNNIBIMNINSERNAILNsaa L duRanssuluTInuseanTulaazain TnelenaassesnwuuiawssininAduindiou

v € 9

Mmenamainudarun 1 Aladnd Naentdausznauiindnluivdaussuinsgrunsuimingldlads 100
Alansy lasuowesnldduindaudeiu TYNF1UINKUALADTTIWIY 4 AU ABAULUUBYNTULNONEN
wsssiulninssuanssvunn 48 Taad  wdiinisnwnuaudfiniamanansveserunimug suldun szazns
ANILTY ANILLTT BRTINTAUURDIMATIY N15IUTN wazafasNINUENIEIATIITIU kAN ageunudl 3a
wysnimuTuTiaNusIgean 45 Alawasdedalus nsiinAEI91n 0 G 45 Alawasdedalus dan 17.9
a A A a & VY o L a A o w & o ¥ v v =
Ui viieRnluAnusdlavindu 0.70 wasdeduenindsaes madenduinay 360° denasinwmilives
::4 ¢ a & P < a o dou o & & o Ay A
TauriisugnaNHuauLAmNEY 10 Alawnsdetilus ATaiudenaugn 1.25 WAs N5IE 90° NTALN
e 2,40 1as Uay 4.90 wns dendsinmdausuenanauuiininmis 14 Alawnsretalue wag 20 Alawnsse
Flus aud1Au 1INV ansaInANss 45 Alawassedalue § 0 Alawasdedalus Mdszagnie 10.6
wes 13Ua1 1.7 3undl viedndumanuninldvingu 7.37 wesdeiuiienidaes lnsuunmeifioaniuy
anunsalddumdewiawideodlidussasnasin 11.4 Alawns viieuszua 25.2 will uarlinnusuadved
1 27.1 Alawnssiedalus

Amian: Jauushiin; uewes; SAHNWAY; ALY AU

Abstract

This research aims to develop an electric wheelchair for disabled person who cannot push the
rim of wheelchair by hands. Moreover, manual wheelchairs do not suit for a long distance travel or a
terrible route because user can suffer from fatigue. The main purpose of this research is to help
disabled people to live by themselves conveniently. In this study, the electric tricycle wheelchair was

developed by assembly a front wheel, which is propelled by a 1 kW hub motor, to a common
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wheelchair. The frame for mounting the driven wheel, steering arm, motor control box, batteries and
braking system were designed by using a 100-kg passenger load where power of motor comes from
four batteries in series which produce a direct current of 48-Volt. After that, the dynamic aspects of
vehicle such as kinematics, energy consumption, brakes and dynamic stability of wheelchair on the
horizontal curve road were investigated. The experimental results reveal that the maximum speed of
the prototype for electric wheelchair is around 45 km/h. The maximum acceleration on a straight
route is around 0.70 m/s? in which the speed of vehicle can be gained from 0 to 45 km/h in 17.9
seconds. Results from the driven test on 360° circle route indicate that the minimum turning radius is
1.25 m and there is a rear wheels lift up when speed of vehicle reach 10 km/h. For the tests on
driving through 90° route, it is found that speed of vehicle at 14 km/h and 20 km/h cause a rear wheel
lift up when the turning radius are 2.40 m and 4.50 m, respectively. Furthermore, the results from
braking tests reveal that speed of vehicle can be reduced from 45 km/h to zero in 1.7 seconds where
the deceleration is around 7.37 m/s?> and 10.6 m is needed to stop the vehicle. However, the
prototype for electric wheelchair can be continuously driven only 11.4 km or 25.2 minutes before
battery is run out and the average speed of vehicle is around 27.1 km/h.
Keywords: electric wheelchair; motor; turning radius; acceleration; deceleration
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