N9UsrgaRTINIIsALTnR unnangaamaTuladsnTanagassint Afn 5

5ER-P01: n1sWmugilnsaliiassasuiasainnanas iniinaldauiu
so6NEN WA
Development of power unit connection set from electric motor for use in a

Tuk Tuk electric vehicle.
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Abstract

The purpose of this research is to develop a modified Tuk Tuk using an internal combustion engine. Changed to the electric
motor by designing and building a connection device between the power plant from the electric motor and the original gearbox of the
car, which will allow the car to use the clutch. In this study, suitable electric motor ratings were calculated and used for comparative
studies of applications between vehicles with an electric motor connected to a vehicle with an electric motor directly connected to the
rear differential. By considering the driving performance in terms of acceleration, power consumption, maximum load, steep climb
capability, maximum speed, and calculated from the design calculation, the starting power of a 5 kW electric motor and testing the
connected equipment by a test run. In various conditions, it was found that the vehicle was able to start better than a tuk-tuk with a
direct drive system that was positioned at the rear differential. Due to the use of gear ratios for all gears from 1 - 4. Driving speed test
30 km distance urban driving conditions, Which are suitable for using normal gear ratios makes the average speed as much as 25
km/hr as for driving conditions outside the city gear 4 ratio has the highest average speed of 50 km/hr. For the lowest energy
consumption is 228 Wh/km was less than the electric motor connected directly to the rear gear because it is better to start the car from
a standstill, thus not wasting much motor torque power. The test runs on a steep slope with an angle of 16 degrees. The maximum
load weight test was 1125 kg. The advantage of the connecting device to be adapted to the Tuk Tuk in terms of performance, the car
starts well and consumes less energy. Including the budget that makes the car price lower by approximately 60 percent.

Keywords: power unit, connection set, electric motor, Tuk Tuk electric vehicle
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1. ANNTANNA (3T) 27.18 28.65 27.85 38.47
2.ANHEGIEA (km/hr) 26.5 259 25.13 18.47
3.ANNANNITDUUNTU (R9AN) - - 16 5
4. mrinusvngegn (ko) - - 1125 750

AINAITNA 2 N1INARBUAMNEVUNIL AUBATZEENIE 200 m TasnT1mAgeaULLLNTeL No Load
AUALIMIINTOTINAUTL $91 875 kg WATLLLNTEL Full Load AMUUALNMENTAZINUIMENALAIUIU 5 AL
998 1175 kg InensduddnamanesinfGususausines 1-5 uazensmnanias 3 fu 4 Tnisduiiieedns

d 4 c dns ¥ e do e
AR ARzl 4.9 Annuidanlsainnismasauniesy lunismaseunminnstl No Load n1sdualudne
nanaflnaniadlaunngan 26.50 km/nhr dngnaes 3 1nANIEY AN 25.80 km/hr uazdnIImMA
Nef 4 Manaialatesngai 25.13 km/hr lasandnsmaiesUnaldiaarlunisesnsasnainugaiiani

v 1 o P Yo A e a P o a & A o
nanlARnNIsnIMANes 3 uaz 4 sensMenmaneflnRazEufueansiainifes 1 1wAe g lunng
o Al vl Y o o A co v LA < o g v @ v
aansasnunnstilaauazsadniudnsmaiesialyl 2-3-4-5 Teatnssaitios Geinliaausadoesunay
Foarlanan laanIn1s U s LATAIINALALY TIFAIINANT 3 way 4 AN laaLATelane Tunng

-

nagaLtinnadl Full Load nsfudlugasmaifiefiinavnaauidaldunniigait 25.90 kmr snsmeiies
4 ¥praFalaT 18.47 km/hr uazmamaiiied 3 vienuildtfeniiqed 15.30 kmihr aansnamenies 3 7
VT’mmm%”Lﬁﬁfaﬂﬁ@m wanzdnTmaies 3 iannadadasiufiszaznie 50 m usnléR wailugasszaznieann
50 - 200 m Tugdasarevanaisalddndngnsmaiiies 4 ivaauisaldalugas 50 - 200 m asrdlefianm

1un 9038l Full Load ARdsldnisdudmnsinalnfdeainnsnninanuidaviadossunazdasilanalsn tila
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WEeueUn139UT N9 URIIWI A Full Load way No Load Tun1sduddnsinadninimanuiqlalngipes

AUNIN

AN 3 N19IMAGaLANNE lNNITUTTT TN 5 km

e AN10TnN19TUa nrelnan 1981 (min) ANNNITILRAS ANNNALLLADY
(km/hr) (Wrhr)
R Tuiiles Full Load 12.25 24.49 1284
ni .
UANLNDY 7.03 42.67 1104
L Tuiles Full Load 13.14 22.80 1143
e 3 .
UANLNAY 9.25 32.46 628
L Tuiles Full Load 13.52 22.19 1616
nes4 .
UBNLNAY 7.01 42.80 846

AINANIN 3 NAAUNNITUATTEENN 5 km NMuAdN10zwIndaNn 3 TUT luilasuazuaniias An1g
T, n19mes, gnazunn, doyrynlnasas uguie wazaniaznisdualunislddnsmanasiing Tnantsdu
dnsmanefnAEAuAsiNes 1-5 uazdnsmanias 3 iU 4 nsduiednamaines Inan1amaaauaz
Iuuunstisdnmiin Full Load nisnagauaaidalunisdudszaznie 5 km lwies nsdutludnsmanes
UnfnauiealauInigai 24.49 km/hr shsmalies 3 inAuEeanlan 22.80 km/hr LazdRgIINA
Nes 4 inpnuisaeanlatanngai 22.19 km/hr

o o oo o g « Aws  d . o v o a4 d
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=2 o g o @ A yea o o o A o = o S - o S -
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gnsmatniiianisaeanlan 42.67 kmmr waznisdualudnsmaies 3 inacusaedyladasngan
32.46 km/hr iasannnisdualuaninzwandenuenilestusuuniiasiiueaelan wmenzauulilatign
. ‘. v oo o o« .
szunn Aryryrnlansasuanidn awwidudunisenauaniuniedds nsdualudnsmaiie § 4 wazdnsnag
infAasinanuEeatlfunngadiunisdualudnsmainas 3 Aaruiseanladaangaiiumezdng
= '3 o a QI v o val 1 © < 1 1 le A o

noufes 3 vinussdnBusuainnisaansdalanusiiaaiuiialudaelaelalin Arndulaesndssuly
anzwinsenn1sUa udessyaznie 5 km nsdualudnsmaias 3 Tiwasudaangan 1143 Wihr 6991
noanesng ldwasau 1284 Wihr uazdnsmanias 4 liwaseuldunnngan 1616 wihr iwasannnisdudlu
o N e, dey o » o = Ly oW el v N '
amsmanes 3 Aldnasnulidasngainszinanudaludassunisaansialan dussianaimaslainin wung
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4 1WAUN 846 Wihr uazrdnsmaasilnaldwasnuliunnngain 1104 wihr dnsmainas 3 Tdnaseuly
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AN9199 4 NINARBLININTU

e nrcTnan 1981 (s) F2RIZN (M) yuiler ()
Unm Full Load 15 40 16
nes 3 Full Load 13 16.2 5

i
a v

dl AI o Y o a o a o d‘ o a [ a
AMNEN3WN 4 nmegeudmedu lunislddnsmanasing lnanisduadnsmainasiingFusiy
Fausinas 1-5 uardnsmaies 3 iu 4 innnsduiiesdnsmaiaes taanimagauas ldununsdidanin Ful
Load dmsmangsinaldinadls 15 s szazn1e 40 m yuivinls 16 e9an dnsmaiias 3 atnld 13 s
LUV 16.2 m yUALS 5 89A7 wazdnsmaines 4 7 luaunsonslsaunieduls wesanndnsmainmld
A ea v A e & o 2 g0 A P o Ay & o Wy o
NefEuiuswsiings 1 fadudnsmaiasmnnldlunissususandaze i unisdulanndnlunisduiies

o a A a o a o o v a 4?’ o v '
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A9199 5 NINARALIITETNNABNITLITAUUALAET 1 AT

nazluan FTUINN AN ANNAWASY ANHLTIGIAR UAULLALADTS
(km) (min) (W/h) (km/h) (V)
Full Load 20 57.28 5733 40 66.6

RINANIN 5 NIMAABLITEENFBNIIUszaUUALAST NuuanszualBusiu 78.3 V Mvundasve
NefUnRENsusaLsnes 1-5 Tuuunsdivdnndn Full Load @71313034 8328129119 20 km 9@ 57.28 min

ANNIFIGIRANVINLA 40 km/hr Aonu@RLL A8 uNN391a 5733 Wihr wsaaAUILAREITNIAS 66.6 V

A19199 6 NIneaaLLuinnszinangege

ANINTNT BRIINA EEENI 10A1 (min)  ARNNLEIENEA Aadulaes iﬁ‘wﬂﬂzﬂqqm
i (km) (kmvhr) (W/hr) (kg)
1Un 1 143 42 278 1125
Fulload 13 1 159 29 162 975
Lﬁﬂ§4 1 1.40 42 279 750

o

AMNAIN 6 N1INARELUIMINN9E TNAngIgALATLARIAINITIRIEAAITUT 4.12 AUuAdRINA

NefdnAEuFuAERES 1-5 AMuuansenangegan 15 AusanAudUsNmAY 1125 kg saniuuIming

1 v
v a o

875 kg Wil 2000 kg Agzezn1e 1 km a1 le 1.43 min AvNL394egaRvinle 42 km/hr ponu@uLLAeq

Tunnszivangeanls 278 Wihr dasmainas 3 duiiesdnsmaiias nuaniszivangeqai 13 AN
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AUTUTINLINGL 975 kg FaNfLUIMINTD 875 kg WinfL 1850 kg Mszaiznie 1 km 1andvnlé 1.59 min

ANNEIGGATITIN I 29 km/hr ponnAiaedlunissuangeanls 162 Wihr dnsmaiias 4 duiiesdnsma
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a

Biga MMuuaN19:Inangeqai 10 AusaNALTUIINWINTL 750 kg $auUUNWENSD 875 kg WL 1625 kg 7
282N 1 km Wavle 1.40 min AEgeganvinle 42 kmvhr AvnAwaesluniseiuangegals 279
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oo a4 d ¢ awe g oo ad o B S .
nedudluiiesdsmnnzaniunislddnsmaiafng Gevinaoudedeliunigawindy 25 kmmhr dau

luan1aznistiuduaniles sasmainas 4 vinaanuiieaslauinigamintiu 50 kmhr  &uiudmnsnng
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