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Abstract 

The research aimed to design and build an economic car prototype to enter the 2010 Shell Bco 

Marathon in Malaysia and to evaluate the performance of teamwork among teachers and students. The 

project was funded by both government and private organizations. The research focused on technical 

aspects and project management. In terms of the technical aspects, the design of the prototype 

followed the specification for an economic car, which meant that the fuel consumption should be no 

more than 1 liter of petrol per 500 kilometers with a maximum carbon dioxide emission at 120 

grammars per kilometer. The capacity of the gasoline engine could not exceed 1300 cc. The complete 
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prototype consumed 1 liter of petrol per 440 kilometers. In terms of the project management, SPSS 

programs were used to evaluate its performance. The result showed that the project was rated at the 

highly satisfactory level (Level A) for the size of the project, the quality of work, and the 

participation of the parties involved. The drawbacks were found in the categories of resources and 

technology. 
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q qJ q q q q 

" '" U!lg;: l,!miJ£l1 
J. <I <!I .. :v J. c' .., c' d 31 I 

3. 'jg;:'lJ'lJ!fl1fl-3£1'W\9I (Engine) liJflfl A'lnfl1fl~£I'W\9I'Ufl~';jf'I'ilm£ll'W!J'W\9I tI'\1tl Honda ~'W Wave 
~ "'.., JQJ J A t,. 9Jt;v ~Iff 9J cfG) G} ... 1 t=l

125i 9f~lIiJfl1:lW~fl1'n 'j'lJ!I\9l~'\1m£lU1'W !".If'W fl1'j'\1iJfl'\1tl~lfl'jfl~£I'W\9I!'I1l1 ~~tI A".If1UI9J1J'J'~!fli'lfl::;~m'W£I:U, 
OJ.eJ ,. Qld 9J A ~ .4 </,

fll'J'l1 'J''lJ U\9I ~ IUflU'lJ A~£1 fll 'J' fl ~m 'lJ'j::; 'Ul£1fl1111 1fl'Wfl6 fl 1'W6!1~'W 1'\1'W 
(V

fl'Utl~ lfl'j tl~£I'W\9I U1'W~ lU'lJ 
~ ~ 

lIJ :v 0 tv ;f '" lIJ J. "'.., 31 <I lIJ '" :v dI~~'YI1fl1'J'11'J''lJu\9I~!'WmiJfl!'lJ£l1 l~£Ifl1'jl'iltl'J'g;: A'Wfl11:UU~iJ~ 0.5 mm. !'Wfl'lJ~fl'lJl'\111iJ1 ~fl~lil~'W6fJi'lff~.... . 
I 0 <!t 1:V~ ..,.., J. 'JItv

4. 'J'~'lJ1JU~fl1iJ~ (Transmission system) liJflfl ".If!l"lfl~!!'lJU Sprocket 'jUfll'j'IJUlfliJ6'Wm'illfl\9l'W 

fiui~ (~~fi6'h~'W!~fl-3'1l'lJ) m'1l1J!fl~fl'W 19fUiJ~'il~ lil~fl~GJfU~1~fJ1fi'Wl~'W!:Wfl~\9Il116d~t1!11!JVfl1l1'W'\1~~ 
" ".

ih;h'W11'j~fl6u ~~U 19f'jl1~'W ~r1fl SKF m\9lfl1mrl-mi~ !f1!J1 (19J:U'\1~~'Hl~m(I1'W Shimano) UiJ~ 

~t1fl'jci\9l~l9lmll~~ (Coupling) 

ne 

Chain 

r------~.....--~-------.. 
i Transmission system 

ltl~ 2 'j::1Juri~fl"Gl~ 

f I I 91 'JI 

5. 1~'lJU6'W ~ (Accessories) 'l~'j~U'lJ!~lIVi~~1I1tlU1tl'n11t1 1~tli:wiifll1t1i'U!!I9l~1~ '1 l1~a'W 
9J Q.I ~ Q.ld' Q.I.d 

!'Wn~1'W'Wfl111lfl'il'iUU~'U~H'\11,"~ HiJ~f1iJ6~ ECU 'J'::;U1J'\11,"~ PGM PI (Programmed Fuel Injection) 
"" , 

tifl 'j~U'lJ~1!J1113J'W l<Hfl !'W~~ U'lJ'lJ 111U ~-nfl1'lJflllfll'j'Yl'H 1'W 1~ tlfl6:U~'H\9Ifl1Ull fl ~ fliJ ECU (Engine
" .. 

Control Unit) ~~'Yl'l1r1t1'jg;:ai'li.fl1'Wfll'j~1!J1113J'WVi !-ntl~\9I'j ~UiJ~U:WWI1 \9I6UU'W fl~fl1111~tl~fll'j~Jfl ~ 
J. <llIJP dI 0 • '" 0.., lIJ 'JI <I ~ '" .., ~ 

lfl HI ~ t:J'W\9I A~l\91 H~~'il~'YI1~l'W tlm~t\9lll flliJ'I tf.ll m:U'\1ll~'il~Ull\l1W1'\1 tmUClff~m~u~~t1 'j~'\1t1~ 'Wlll
QI

'W 
9J A ~ <V d.d cv .d d~ ... 1 Q.I' QI 1"l'11:l~ ~1mmtl~C1'W\9I 4 'il~'\11~ 125 9f9f 'j~UU'\11,"~ PGM - PI '\'lllfll'j1J'J'~Ul'Wfl'Wtlm~iJ~\9I1'j~'\111~

" , "jI 
UlItl'lfl!l ECU l!iJg;:!cJi'Wl9ftl1l1~ 6 ~~ 1'Wfll'jfl1Uflll!!iJ~ff~fll'j111U~lr1~1t:J11111'WI<Htl!~~~'~mjH1!:W'WI:11 

'JI ...d <!I 'l:V d, OJ ;f P d 51 " :v 'JI
'jg;:UUiJ6-tm f,ll1mW'YIliJflfl ".If 1I~~'W 'UtlU",tl fJ'\16 Alexrims DA16 'IJ'Wl~ 20 19J1IiJfll".1f 

~r1tl Shimano ~iJ1~!iitlfllUI9J1.h~!fl'\'l Ull\9l'WliJU ~r16 Shimano tll~'jtl ~r1tl Michelin 

'JI 'JI " I '" <!I" ..,
2. f.liJfll1U11~'J'tl\9l'WUUU1J'j~'\1!J~!".Ifm'WiJ~ 

1fl':i.,nr.j',,;J'fJ 
" " 

lUI9J-nliitlfl1~'\Ill1flHUfl~'jtltl'j~'\1 ~~'Wti'l'll'W ii~~u 

01SEllSInATuTa8QClEllnnSSU un15nenafJS1UnnehLho 
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~d. ~ J "" 

- t1~~1H'WltJ ':lfU\Olm'ltl~ 'lJU1\Ol 1 x 1 
~d Q ~ 

- t1~~lUUCltJ ':lfU\OlU1JU mltJ'HUl 12 mrn. mltJml~ 125 mrn. fl111H:ll1 1000 mm. 


- t1~~iidl(1tJ ':lfU\OlfHUJ (fiu) 'lJU1\Ol i\Olii!\91t11 1" 


- t1~~iid'jmJ ':lfU\OlfHUJ (tUn\l) 'lJU1~ '~iity:1tI1 1" 

d dt '1 'J}<v "" ... ... 't '" Jf lJJ 'J} I ... d

m\9l'VItatifl ':lf1a'\OlllJ'~Ul'Vl fJ~a1HUCltJ !Vtn~:lJU1'HUm1J1, 'lJUJ'll t~\llC1 Ua~:lJml:lJU'lJ\lUj'\la'\I
q q cu 'U 'U 

fni1Jou'l"l!1Joi 
" lJJ • .1 "<!I 'JI <J " ?I '" "" "" "" .k dlJJ 'J}QI '1fllJ'1J'fJU n''1ttl'fJJ''HJ'fJ!(YU tClf11J'1JfJU11JU1a'~'Vll\l1ff1fl1nJ'fJfl':lfU\Ol11U.:j 'VI &\Ol'i1Jfl11:lJffU 'iHllfl 

~ I~ dG) ~ 1 1 et Q,I ,~ A ~ ~ ~IJ}

'Ha1C1tl\91 a'l11fl1J':lJ \91\1 U\9I a' \I 'lJ'fJ\I 'VI L':lft'VIfl U aCl'i~~1Jt;l\I'fJtIl\lfllJ'Na\9l'fJ111iUa:::tmtl\l1JU 11lfJU:lJm~'VI~ 
, t I !j/ • 

ff\I'lJ'fJ~ViVt1J i.~111 'llfJ~l\1 i>1llmWf1l'il lVt'il:::1ff~':lfU\OllliJff:lJ,r~1\9iU 11mCl'fJ~l~ UI'lVi1~\Ol!\9iU:lJ1 flflfJ flll';II" q JJ 

1~U1a'~iJUTIn!fll'1nUl'liJfl11:lJ U~\lUJ' ~t;l\I:lJlfl U t1fl'i11 flll f1111JfJU' vll1J'fJl~\liJff:lJ,r~l~U~U1unum 1:lJ 

ftlu~~ 'VIUl'ltlfll'in\Olfl~t1 U~lflfflJ'!fliJI'lH'1 U'!;l~iJfftJ,r~u1i.vl-fh'~ ~.:j,iU~\I 'li'l')h~t1,nhHll'!;lfl 'l~~ 
• 0 cv d ~ '1J , 

tl\91 ffl'H fl'i'i:lJ \911 ~VttllCll:lJU l1ff~UtJllll~Qfl\91 '1':lffJ til \I 'Hmfl11 '!;l1C1 

~Ufloufll1nl'l"lttloimni,f~::m'lJ,uilu 3 ~UflOU'tUrfl , AO 
o ~ IQ ~ 

1. flll'VI1\91UH'lJ'lJU'!;l~UtJVttJVt 
>I 

2. flll 11 ~fJ;rU \I1'U 
. .t '" 0 d.k ?I '" dt "dt ""I I C)) I

3. fllJ'\9IflUfl\l':lfU\llU'H'!;l\l'iJlfl'VIlfll'i'HafJ!ffJ'~9HfJl~'iJ:::t1JUfl1'i'lJ~U\9I\ltfl'!;ltl'lJU'!;lfltfl'fJl11J'fJVtUff 

01S81SlnF'lIUISSQClC:nnnssu un10m.nafJs-lIj.rlnEill.l10 
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I" ~ il1llflVltllll 

I 

'"lYfnll't1 11"l~lil't1011111 "l:;tJ~'t11-3 
'flll 

(fiitlmm) : 

nl1l111 I mnm.l'U I fllfl1UJ11"l:;'H£JVl 

1tl'U . Ghnib • (fiitllllA1/t;91"l) 

(10'U) 

isi'l.1J.2553 ~l1I'm1t)'vm"l ('il1f11'i 38) 

iJln1V1tn1.itJ'il'lU){)"i1th~ 

.. 
fHJlJflHI 2.5 5 72 227.27 

!9il.1J. 2553 81m'i1811".1 (81f11'i 38) 

lJ'I111V11J11.i1J';l1'11.n{)1:hlh~ 

.. 
I'lfllJfl'Hl 2.5 5 72 178.57 

rfl.f1.2553 ff'W l:I.J!'l!'l1{1!'l!t!,"fl91 

~'i::IVlff:l.J1I~!CJl1J 
'" I'lfllJfl'.il'\ 11.2 4 23 354.430 

lOfl.f1.2553 ~'Wl:I.JI'l!'l1{jI'l!t!;fi¥l 
~,h~I'I1fflJ11~ICJltJ 

.. 
flfllJfl'.i" 11.2 4 23 400 

lOfl.f1.2553 
.... 

.rr'WTUI'1f1I{1!'l!t)'i'fWI 

~'i~!'I1f1:1.J1I~I'li1J 
'" I'lfllJml'l 11.2 4 23 440.944 

U1Ur-fi.'lIll11-DU 
." " I

fl1'ilh~tiJ'U!~.:Jt'Vlflilfl 'i(Wi'UmJ1Ji'it~'U~1,j.:JGj tiv ~'fl~nfl1'i"l<MtlliJ'U 1 ~~l tY111f'IJfl111.:J1'U'j~rJ~'VI1.:J 
oJ 

440 flltUJJ~1 U1:1~~fl1nJrimJfi1C)ffl1{'lJV'U'~VVfllC)ftllitfi'U 120 flfJJ/fll~!JJm ~m1.:J~V.:Jt~'U1tlrJ'Ul9l' 
'" cAd A !"lIJ ~ ~ at 0 <V A r:I ~ .4 t ... 1 0 d 0 <VJ 

~ 'UU'IJ'IJ'VIJJ'lI'U1~tfl 'HHrJ'U~ lJJ!fl'U 1,300 C)fC)f '1:1'111 'i'IJ!mV~I:J'U~u'IJ'UC)f'U tlV11lJ1~'1:I''lJfl11JJ'1:I'lt'HI'1:I'l11'j'IJ 
oJ • 

i'iJJ KHELANG NAKHON LPRU 'lIV.:JJJ'M11'V1tlli!t'J'il"lH){)i.'l1'I.h.:J l~rJ"l<MthiJ'U 1 ~~'j 1-3''U'i~tl~ 

'VI1.:J 440 f11~!JJm 

fll1U 'i ~tiJ 'U flU \9l1!il 'U,n 'U f-.l1:1i11flfl1'i 1.11 ~ tiJ 'U fl11 \9l1!il'U-31 'U 'lI V.:J 1fl1 ~fl11VV fl II'IJ 'IJ U1:1~ fl11 '1:I'f1~ 'i tl 
91 <V tl Q \ri 1'0.1 IIJI r:I b) ~cvt <V Q

~'U 11 'IJ 'lJU 1:;:11t'J~t"lfV!V'4 ~~V'4'IJ111fl H fl1 'i !\OI'i'IJ fl11 '1:I''U 'IJ '1:1''4 'U i11flflru~¥J 'lJ1 '1111 flru li111t1 111:1 ~ L~ 'iU fl11 

'1:I'U'IJ'1:I''4'Uillfl11'111t'J>11'U~h~'1 !~'Umh>1~g~ l~tl~,rV'lJflV'4~V~vdtll~ ''Uri1'U'lIV~'VIfV'4tllmH1:1~t'VIfll'U l€lV 
• oJ 

iii1.rt'U flU \9l11il'U~ l'U tYll'! fU3'IJU1~JJ1ru t)V'hvd''U'U'U~ ri')'U 'i~{J~nmfi'lJfl ru fI1V'4~l'U~fl11 JJ !mJ1~ '1:I'JJ 
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1iI9J fj} 0 ~ t Q I tlQI~ 

~~'fll1lJ<nH'~fIl':i"'Vl1'W1J'\.rl1lJ'flW~ U(;l~fIl':i':i~~lJ'fl11lJ'fl~':i~'I111~'flW1"'Utl Utl1<Jf1f1l':i tUl~ 
51 ., ~ '1 

~ 

., !JI 

~ 

I '" "'!. "" ""!JI "I I !V , !II""A

Uflfl'fl1l1 UfIl':i'Cl'ClflU1J1JU(;l~'O~ff':i1'1'Hl1J':i~'I1tl~t<Jfm'V'l(;l~<JfU~~UU1J1J tl1lJ (Prototype) VnmJ ~':i1JfIl':i 
51 

ffU1J ff'4U'01fl<"nlltl~1Ul'Jflfl1mr1ui~m.htl~lU ':il'l$fIll U(;l~m.,htl~lUt'Clfl<JfU ~(;I'Cl~'OU'~t~111lJflTm~~ 

1U':iltlfll':i Shell Eco-marathon Asia 2010 W t1':i~t'YJfI'lJlrf\t91tl 

v 
'lI6AtrU6UU~ 

t " :II " r 

1. 'flTH~lJ':i ~tl~n(;lli:Wfll':i~ltih...!~lU t1~U'fll':irO~~~fl~lJ~lui1ljfn1lJffU '1 '0 '1ufIln)1:JflU'lJ1JU~:::: 
51 • • 


!II !V AI '" <!! '" "'!. .,.!V AI 0' "" 'i !JI 

t'f':i1~'.ltW1UU'lJ1J1J'.l~l1tl~l<Jfm'V'l~'I t'V'l'Cl(;l~'fll1mfftl.;j~lU1J'.l~ff1JfIl'.lW'lI1:J.;j"'lH1U !~m~'V'I1~fIl':it'f,l1'1'fl11lJ 

flUI'fltl'lufIl'.ll'hnU11lJnU• 
2. 'fll'.llj fill 11~UNU'I1U11lJnu '.l ::::l'rh~~1J~l1l'm~::::~t1ii,j~~lU1u1'fl':i~fIll fIl'.l6'ClflU1J1JU~:::: 

9J 9.J QI.of ~ c\.<::::\ ~ QI " 9J
ff':i 1'1 ':i tl \9IUU'lJ1J t1':i:::: '11 tl~ t<Jf'Cl t'V'l ~.;j t'V'lfl'V'l '01 1 W 1t1 '.l lJlW'nu \91 ~ f) ~ 'ilU U U '),.,1'1fIll'V'1 WIUIf) 'I 'fl'fl11lJ '.ltl '.l:::: flf)1J.. 
fll'.lt~m1JtI':i~lJlW fIl':iffU1J ff'4U ffl'l111J1m'1f1l'.l~'Cl 't1 

1J'l'lW11ifl"UJ 
~e:t.J " .t!\ <v, .c:ir4 ~ 

1Hl1i 'Cl'lfllmw U~~'flW~.(2522).m'l66mm1JlA'jfl~'i)fl1flO !~jJ I. fll'lt'YJ'V'I": Clll'Cl~~lfl'l$'W. 

~ Q.I' QlrIOQ.lQ,t! 

U':ifl' ~l':i'.lWl'lt1'J' .(2546).1tr~'lfH.fll~t"''V'I<iJ: fflUfl'V'llJ'V'ItfllJ'V'I'W1i. 
Q(/ c::r tV <rQ.t!/ ~tI 

'lfU:::: flt'ffll'J'. (2546).A11jJU'll-aU'i~'lItl~1tr~. fll '1t'YJ'V'I<iJ: !H'V'IlJ'V'I<JflU'V'IlJ'V'I. 
't <1'ct cv cI G ~ tI f ~.:::::.. 

! ffflW 1~fI'lJ"''.l'V'ltl.(2546).flOftltr\9l'i 1ftlfl'i'ijJ. fll:JI"''V'I<iJ: ~'Wtlff'llff'.llJl'l$lf1l':i. 
~ Q,I .:::t. 9.J 0 OJ ,~, QI ~ ~ 

'lJ':i1l,., m.'V'I. fJ'ClU~l 'Olfl~.(2552).~jJtlm'iCJj'6jJ HONDA Wave 125i (~1J1Jt'V'lm\9llJ) . 
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