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Abstract

This research aims to develop an electric three-wheeled motorcycle using a timing belt
power transmission system as an environmentally friendly and energy-efficient alternative for goods
transportation. The study began with identifying problems and requirements, followed by designing
and developing a timing belt power transmission system, which offers advantages including high
power transfer efficiency, reduced wear, and noise reduction. The development process comprised
vehicle structure design, selection of appropriate electric motors, calculation of gear ratios and belt
sizes, as well as installation of control systems and batteries.

Research findings revealed that: 1) The developed electric three-wheeled motorcycle was
capable of carrying a maximum load of 100 kilograms and achieved a top speed of 45.33 kilometers
per hour. The vehicle was powered by a 3,000-watt brushless motor and equipped with a 100-
ampere controller, a DC-to-DC converter, and a 72-volt 30-ampere-hour lithium iron phosphate
battery. The power transmission system utilized a timing belt drive with a transmission ratio of
3.714:1, while the shaft rotational speed was 58.786 rpm. 2) The performance test conducted on a
200-meter asphalt road revealed that when the load increased from 0 to 100 kilograms, the travel
time increased from 18.37 to 25.37 seconds, while the maximum speed decreased from 45.33 to
38.50 kilometers per hour. The acceleration time over 0-20 meters increased from 3.17 to 5.50
seconds, the braking distance increased from 2.5 to 4.40 meters, the maximum electric current
increased from 45.33 to 69 amperes, and energy consumption increased from 32.17 to 55.83 watt-
hours. In the dry compacted dirt road test, the vehicle performance decreased compared to the
asphalt road condition. The travel time increased to 22.27-35.70 seconds, the maximum speed
decreased to 38.73-27.43 kilometers per hour, the maximum electric current increased to 66.33-
112.33 amperes, and energy consumption increased to 51.90-99.17 watt-hours. These results
indicate that road surface conditions and load weight directly affect the operational performance

of the vehicle.
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Tad 30 wond syuvdsidsldarenulngdiasinfuilesaroniu Inefisasmaminfu 3.714 - 1 dawalet

ANUSITBULNANTULIAN 58.786 SEURBUNT

Naﬂ1swmaaamaiéfﬁmﬁfﬂmimaaam wuszuvdsdsssaenulmifdsanansagenenas
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@aﬂLLUU&Jﬂ’J’mﬁ’lﬂJ'ﬁﬂiaﬁULLiﬂﬂ\‘lLLﬂuLLiﬂUﬂﬂLﬂﬂ‘U‘uﬁ]’] ﬂu’]MUﬂUii'ﬂﬂﬂﬂﬂaT}‘lﬂaﬁlN LANNTEU
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(e 200 WIS e )

L

JUN 4 niseenuuusadnseusudauaelnin uagnsvaaeUanssaususINmn

v

4.2 HANNSNAABUANIITOULTRINTEUEURENAD TN Tagszuudarnasananiulngid

A13199 1 NANSVAADUANTIOUEANITT SEaenne 200 wns ifltminussyn (VuauuaIngns)

FZHLLUIN 3ns1n1slY
whwiin paild | Awdagegn | 1ade 0- i 20 nszualni | wdanw
assdl usINN Gunil) (km/h) 20 m km/hr GG i (wh)
(kg) (uni) (11n3) (wawd)
1 0 18.5 45.2 3.2 2.5 45 32.5
2 0 18.2 45.5 3.1 24 46 31.8
3 0 18.4 45.3 3.2 2.6 45 32.2
Aady 0 18.37 45.33 3.17 2.5 45.33 32.17

QST 1w m'ﬁmaauamiauvmm% 388N 200 AT (UUAUUAIAELTY) In1snegeu
ﬂmuﬂmsmim Imami‘m 3 61 WievnAaay fll mwuﬂ‘ussmw 0 ﬂIaﬂi;u nanfildedswiniy 18.37
"Emm mmmaqamaaa 45.33 Alawnsrodilus, a3 0-20 WAs ARRBWINAY 3.17 Wfl, sseziusn

7 0-20 wns ANEABVINAU 2.5 WA, ﬂﬁzLLﬁlWﬁwqaqmaammﬂu 45.33 woud, dnsinslanasauludin
Wae 32.17 Sansetalug

AITT 2 HANISVAFBUANTIOUTAIIULTY 2829119 200 e dmilnussyn 25 Alansy (Luauuaingns)

FLHLLUIN ansnsly
viwitin wailld | arwidagege | wans o- i 20 nszualudt | whseu
asdt usINN Qi) (km/h) 20 m km/hr gegn Inidtn (wh)
(kg) (ui) (n3) (woutl)
1 25 19.8 44.1 3.5 2.8 48 35.6
2 25 19.5 44.3 34 2.7 50 36.2
3 25 19.6 a4 3.5 2.8 49 35.8
Aade 25 19.63 44.13 3.47 277 49 35.87

s
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PNINFIT 2 WU NITNAFBUALTIAULAIAE STEEN19 200 LA (ULaULaIAE) Snsvageu
dhnifnnisussnn Taenisi 3 61 dewanade fil dwinussynd 25 Alandy nanifléiadewity
19.63 U, mmﬁaqaqma?{a 44.13 Alawwpsaedalug, 1aLse 0-20 WwAs ALadewinfy 3.47 Jund,
SEELLUTNT 0-20 AT ANRAWINAU 2.77 WA, ﬂi:LLﬁlWﬂwqaqﬂLaﬁmmﬁu 49 woud, onsnshanasanu
Tniade 35.87 Saddedalug

] < T o a o
AN 3 NANITNAFDUANTTOUTAINULID T8N 200 bUNT UINUNUTINN 50 ﬂiaﬂﬁll (UUDUUaIRNYNY)

FTYLIUIN 3nsnsld
whwitin wadild | anudigegn | vansio- i 20 nszualvid | wdenu
adsit usIvn (ui) (km/h) 20 m km/hr GRG0 Tl (wh)
(kg) (Fund) (uns) (waut)
1 50 212 42.5 4.1 3.2 55 40.5
50 21 42.8 4 3.1 56 41.2
50 21.3 42.4 4.2 3.3 54 40.8
Aade 50 21.17 42.57 4.10 3.20 55 40.83

NPT 3 U MINAABUANSIAULAIANGI SEEEMNG 200 WIAT (UUAYUAIAL1) Sinsvedeu
twiinn1susTnn Tnensvi 3 91 emAade il daminussynd 50 Alansu anfildiadewiity
21.17 3undl, mnudrgeaniade 42,57 Alawnssedalus, 191155 0-20 WwAs ALAABYINAY 4.10 Fud,
588ELUTNT 0-20 1WAS ANRABNAY 3.20 A3, nszualrliigsgaiadowintu 55 wewd, Sasinnsly
wianuliiade 40.83 Sasisedalus

o 2 Y a o
AN 4 HANITNAFDUANITOULAINULTT TEHENI 200 LUKT WINUNUIINN 75 ﬂiaﬂill

(VuaUUAUAIAENY)
FTYUIN ansnsld
viwitin wailld | arwiagege | vauseo- i 20 nszualvid | wienu
asdt usINN Guni) (km/h) 20 m km/hr GG Inidtn (wh)
(kg) (un) (lps) (wawd)

1 75 23.5 40.2 4.8 3.8 62 48.2

2 75 23.8 39.8 4.9 3.9 63 49.5

3 75 23.6 40 4.8 3.8 62 48.8

Aade 75 23.63 40 4.83 3.83 62.33 48.83

mﬂmmﬁ 4 WU NISNAFRUANTIOULAIIST S28EN19 200 LIRS (VUIUWAIALN4) Tn1sveageu
5mﬁﬂmsumqn Tnon1s¥in 3 4 ilevnAalie il ﬁwwﬁﬂUﬁinﬂﬁ 75 Alansu nafldedewindy
23.63 U, mm%aqqqmaﬁa 40 Alawnsreadalug, 1187159 0-20 WAS ANRABINTY 4.83 Jufl, szoy
LWUsnT 0-20 WAS ARALWYINAU 3.83 WwAs, ﬂﬁzLLﬁiWﬁwqqqmaﬁmmﬁu 62.33 waud, 8MTINTIINEI9Y
Tnifady 48.83 Sndradalus
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a & T o a o
AN 5 NANITNAFDURNITOAULAINULIT T8HEN 200 bUNT UINUNUTINN 100 ﬂiaﬂﬁll (VuDuuUanYN9)

FLYUIN ansnsld
whwitin waitld | arwiagege | Lans o- i 20 nszualnid | wdenu
afsdt usIYN Gui) (km/h) 20 m km/hr GG vl (wh)
(kg) (uii) (uns) (waud)
1 100 25.4 38.5 55 4.4 68 55.2
2 100 252 38.8 5.4 4.3 70 56.5
3 100 255 38.2 5.6 4.5 69 55.8
Aady 100 25.37 38.50 5.50 4.40 69 55.83

QIS 5 WU AITNAAEUALSTOUZANEY 28EN19 200 LA (VUAULAIAENT) Snsnadeu
dhaiiinisussyn lnen1svi 3 61 diemanads fail dniinussnnd 100 Alanfu nanfildiedonit
25.37 AU, mwm%uqqqmaﬁ'a 38.50 AlaluAsAolue, 1981139 0-20 1UAT ALRABLYINAY 5.50 U1,
S2EUTNT 0-20 AT ANLRABWIAU 4.40 WA, ﬂizLLﬁlWﬁwqaqma?{mmﬁu 69 woud, ens1n1shunasu
TWitiade 55.83 Sadaedlug

v

A519H 6 HANSMAFDUALTIALEANE SEzMe 200 Wins ifhmidnussyn (Uuauufugnia)
FZHLLUIN 3ns1n1slY
viwitin paitld | AwSagegn | 1ade 0- i 20 nszualni | wasnu
adsdl usINN Guni) (km/h) 20 m km/hr GG It (wh)
(kg) (uni) (11n3) (wawd)

1 0 224 38.5 4.5 3.8 65 52

2 0 22.1 39 4.4 3.6 68 515

3 0 223 38.7 4.5 3.7 66 52.2

Aady 0 22.27 38.73 4.47 3.70 66.33 51.90

PNMNTNT 6 WU NSNAFDUALSTAULAINNGT T2EEN19 200 LUAS (VuauuFAugns) In1snadeu
‘13’1‘1/1ﬁﬂmsmmﬂ Tngnsvh 3 61 iilemeads el ﬁmﬁﬂmmﬂﬁ 0 Alan3u nanfilfiadewinty 22.27
9, mmﬁqqqqmaﬁ'a 38.73 Alawnsredalus, 1ands 0-20 was Awaswintu 4.47 3ufl, sveziusn
7 0-20 WwAs A@ABYINAU 3.70 WA, ﬂizLLﬁlWﬁwqaqmaﬁaLmﬁ’u 66.33 wand, dms1n1stonasnulni

1@a8 51.90 Tnenadlu

-~ < ¥ @ = o a o
ATV 7 HANISVAFDUANTIOULAIIULIT F88EN19 200 WIAT UINUNUTIVN 25 Alansy (Uuauumuqﬂia)

FTULUIN ansnsldy
thwitin wailld | anudagege | Lans o- # 20 nszualniin WA
afadi usIn (Gu) (km/h) 20 m km/hr GRG0 Iniln (wh)
(kg) Buni) (3ns) (waud)
1 25 24.5 36.2 51 4.2 72 58.4
2 25 24.2 36.8 5 4 75 59.2
3 25 24.4 36.5 51 4.1 74 58.8
ﬂ"lmgﬂ 25 24.37 36.50 5.07 4.10 73.67 58.80
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PNNTRA 7 MU AISVAAEUALSIAUTAINLET T2EENI9 200 WA (UuauuAugnsY) dnsmedey
ihifnnisussnn Taenisi 3 61 dewanade fil dwiinussynd 25 Alandy naniflfiadewity
24.37 U9, mm%aqqqma?{a 36.50 AlaluAsAodalug, 128139 0-20 1WAS ALRANAY 5.07 Jund,
SLULLUINT 0-20 WAT ALasWniy 4.10 WS, ﬂi:LLﬁlWﬁwqqqmﬁ?aMﬁU 73.67 wouy, 8mn51N5LY
waalniiaeds 58.80 Tndsedalus

AN31991 8 HANITVIAABUANTIAUATING S¥aENNe 200 RS dmtinussyn 50 Alandi (LuauuAugns)

FTYLIUIN 3nsN3lY
afsdt whwitin wadild | anudigegn | vansio- i 20 nszualid WA
usIvn (ui) (km/h) 20 m km/hr GRG0 Tl (wh)
(kg) (Fundl) (uns) (waut)
1 50 271.8 334 6.2 4.9 82 68.5
2 50 27.5 33.9 6 a.7 85 69.8
3 50 2719 33.2 6.3 5 83 69.2
Aade 50 27.73 33.50 6.17 4.87 83.33 69.17

NINTRA 8 NUI1 NITNAABUANTIAULAIUTT T28¥N1T 200 LUAS (VUauuAugnsa) 913

naaeuiiniinnisussyn lnensvi 3 61 illemanads fail dmiinussynd 50 Alanfu naniildiade
windy 27.73 Fundl, mnadageaniads 33.50 Alawmsaedalug, 191159 0-20 Was ANEABINAY 6.17
Fu, szeglusnil 0-20 WA ANRRBINTU 4.87 s, nsvualilihgeamadewinty 83.33 woud, 8ns1
nslindanuliinieds 69.17 fadsedalug

o < Y a o a o
AN 9 WANITNAFDUANITOULAINULTI TEHENI 200 LUKT WINUNUIINN 75 ﬂiaﬂill (Uumuu@lu@jﬂiﬂ)

FTYLUIN ansmsld
thwitin vaitld | arwdagege | wanseo- # 20 nszualuin WA
afadi usImn (Gui) (km/h) 20 m km/hr GRG0 Tl (wh)
(kg) (Fund) (Lns) (waut)
1 75 31.2 30.5 7.5 58 92 82.4
2 75 315 30.2 7.8 6 95 84.1
3 75 314 30.4 7.6 59 94 83.2
ﬂ"nm‘:{a 75 31.37 30.37 7.63 5.90 93.67 83.23

PNINTRT 9 MU NITNAFBUANTIOULAIIUET 5288919 200 LIRS (VuauuAUaNY) dn1snedey
thwiinn1susnn Tensvi 3 41 emAade dudl dauinussynd 75 Alansu anfilfiadewify
31.37 U9, mmﬁaqqqmaf?{a 30.37 Alawwnsaedalus, 118139 0-20 WwAS ALABWMARY 6.17 Ui,
SEOYIUTNT 0-20 LWAS ARABINTY 5.90 WA, ﬂizLLﬁlWﬁwqaqma?{aMﬁU 93.67 waul, enIIN15LY
wilniiede 83.23 Yaddedalus
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1351991 10 KANIVAADUANTIOULAINTITZEENE 200 e Wwlinussyn 100 Alansu(uuauudugns)

FTETUIN ansmsldy
thwitin vailld | anuidigege | wanso- i 20 nszueluin WA
psail usINN Qi) (km/h) 20 m km/hr gegn Tnidta (wh)
(kg) Bunfi) (Luns) (waud)

1 100 35.8 274 9.2 6.8 110 98.5
2 100 354 27.8 9 6.6 115 99.8
3 100 35.9 27.1 9.4 6.9 112 99.2
ﬂ"ltﬂgﬂ 100 35.70 2743 9.20 6.77 112.33 99.17

MM 10 MU MSVIRABUANTIAULAINAED TEBEMNG 200 WA (UUALLALgNSY) Tns
nagoutwinmsusInn Inensvi 3 6 Wemdnade fail diuthussynd 100 Alandu nandilfiade
WINAY 35.70 U9, mwm%aqqqma?{a 27.43 Alawwnssedalus, 118199 0-20 1WAS ALRABYINAY 9.20
U7, SYELIUTNT 0-20 LWAT ARABLYINAY 6.77 WA, ﬂﬁsLLﬁlWﬂwqqqma?mmﬁu 112.33 woud, 8n91
msldmdanulniiieds 99.17 Sndaedalus

5. afuTenanazasUNa

HANNSNAFBUANTIOULNUI S0dnsenusuiadalnihiiauniulaslduemesuuin 3,000 fnd
wazszuvdshdsaonulniis amsavhanuiiigaaauuauuainensldiods 45.33 Alawnsdedalie
Tuanngldussyn uaganuiiavanannie 38.50 Alawnssodalus ilevssnndmidn 100 Alandu
Feaenndeafuauideves Suged yyad (2564) Anunandiefudl Wodininfinduinussyn
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fuauideves weaa a1nme (2564) Tusunisidenldueinesviinliudasdiu uazuunimeddiiioulooou
Woawln Faduszuuifivssavnmgdumslindsnudnauasmnzauiveusudlnihlutiagdy
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