ar : % 4? s g ar & ' [ 4
ﬂ’liﬂﬂﬂﬂﬁ’]ﬂWi’CTuLﬂﬁﬂﬁﬁfﬂ&‘ﬂﬁdﬁ’lﬁﬁﬂlﬂ‘iﬂﬁﬂuﬂﬁﬂ%ﬂiﬂ1uﬂu@]
REDUCTION OF FUEL CONSUMPTION FOR THE MOTORCYCLE ENGINE

Tat
wieitlezway lagu

ey = =
wmwilssiia uuna

st R
21 enlsnI

wel. A3, Juan wiynwsmdyd

= o

WigaiiwusiiludmnilmeansfnmaundngasiTaygninnssumaas dudia
MnixdnInssuniaana
auzdainssumons

anfuma lu latnszeemndud mavmsamnizl

Unrsfing 2548



Mqu}j _ nszaamnﬁ'mmnszﬁ%

nMsansRsINT RN RadaInRsdus LA RIEUAS R NI BB UG
BEDUCTION OF FUEL CONSUMPTION FOR THE MOTORCYCLE ENGINE

yetleene tasn

ulelseia wundu

B
ofFgan
AR

lﬁ““u Iyt nuuuucnuuulniu‘
o 62363,

--------------- XTIl ]

S ﬂm 8.0, 243

BaniinusiiiudiuniisraimsnsanundngrsUyarimnssumansiudia
MAMINAAINSTHIATAANG
ATIEAAINTTHABRS
aaniumalulaginszssunaidaunmsaiangzdy
Tn1sAnw 2548



= = o

Wigniinusilmsnu 2548
MATN IRINTIMATOING
awdmnssumaad aonfumalulainszromndudigunmsarmnse
A I Y a 4 s e o A 4w 4
Foe  msandansduldeuFaindsd miuaistudsnineiueun

REDUCTION OF FUEL CONSUMPTION FOR THE MOTORCYCLE ENGINE

W g

F
Avavh
1w Dezwew lenw  s¥mlszdidn 45010473

2. Winllsziim wunau  snailsedidl 45010477

= = N\A 2191505

(W, @3, Sum S ywswidlvd)




at r: o) -5 = o ar A d [ <
mianans mna‘mﬂaaawnmmmmmmawummmﬂmuuﬂ

wiAlvway 19970 45010473
wwilsziia wunds 45010477
ae. 93, Sua wigwswaied

HsAny1 2548

unfiaeie
A s o o A ar A '3 o @
@wivsssudsndnsuuoud 4 Samazgaidenlfidhunieseuddununlumsiliuas
ﬂ' ny - : o 5 =y & .e's o
mogatlszasd lumsasnnudunlfenluiugamds  Tasmsaanagyfsmoluniowud
A 1 ar s L 3 A
Tanmmzanugaduiissnaudoaniusswhsmhdndosenhgnilonnenszdo
y b2
aaYIatULANR6ms MWassdasnad wuuaadalsames  uaznmseenuuy lnuodendn
é'l as t L d'l. o a 3 =] a oo r_ﬂ?
younquazramienulaeaioers niosudinm ladaiidssaniamnniu
- o ¥+ ra 7 i'] e A 2
usamiennin asasusame luliuaalSandnedlunsaasiszaulvimiowua las
@ o 4 4 ¥ o o
MsuensumMInss IanretdInanNuiIdas  UBATINTINIS IDNUUUANNYULYDINIGATL
TudemuAuflumssadauasusandiunsdassiluds: Tvnimnlumsmunu
2 1 LY yné ' 9 v P : =
futhuvesms lwamoludoun v FezdsmsnguadwerdiunmussnTamomauny
kT 4" =1 a a s:i d'l o = (=4 A
s lidudladoiuy uazdaiumsaalomanngessuaszdamitienilosnnnanssny
[} ) » vy ¥
Nnnsimysasdumsoa Tasisarr lnintioensiasedu  megaquiiduanzyiven
o v @
HuiRanandvenunemsfeadaelunizengy - madfnlpsdndmnud i
k) & b 3
aansaasnnufualfeuiinfomddinimar lAgugelszainadesaz. 26 uasf
aunsamiduamenanierasenldgegelinnufess: 8 nmilfnunldnn

A o r o
wIetuAnermMIITINig



Reduction of Fuel Consumption for The Motorcycle Engine

Piyapong Jaingam
Piramid Nontasin
Assist. Prof. Dr. Chinda Charoenphonphanich

Advisor

ABSTRACT

A four strokes molorcycle engine is principally modified to achieve maore fuel
economy by reducing the engine losses especially the friction losses from the surface of
contact between cam lobe and conventional rocker amm with new rocker arm by using
cam follower, and thorough design for safety can hetp the engine operates more
efficiently. Also, low tensional valve spring will be adopted for valvetrain system to
reduce engine internal load with limited speed are compromised. Piston head is
designed to obtain more squish area and high turbulent flow in chamber, which cause
the mixture is homogenously and compensates the knock effect from high compression
ratio with compact combustion chamber. The piston skirt is shorten to reduce the
frictional surface area in cylinder. Qverall improvement can reduce brake specific fuel
consumption of the engine by 2.6 percent in maximum. in the addition, emissions can

be reduced by 8 percent in maxirmum.
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AV =Yg — Vi {2.21)
Tas W = Ouupaniisiging
w = yuduwinsvemiyigdng

V, = anuyuodnszyengy
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wimysaldgiidanirvesnnudunioldnaronuy Tesldaunisi 2.20 ru 110w
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Sfmep=w, /Ay (2.27)
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W, =W -W, (2.40)
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"™ Types and Features
er "Fca%ée::ﬁ;‘-;ssfrﬁ%

Thic mede is a spherical cuter ring tvpe of mode NAZT.
it agsily oamacts adistortion of e shaft canter When the
refler follower is irstatied and beps lighten a bigsad load

Rocel MAST is a separable type of Dearimg 5v5ten
that combines & thick-wall outer ring. an inner g
and readla oflers squipad with @ precision cags

This modelis a ephericd auter ring type of madel MAST-ZZ

This saparatis tvpe of beanng swstam has 2 labsyrinth
It sasity corrects a distortion of the shaft center when the

seal rongisting of & pair of side plates formed on both
sides af the inner ing of modsl NAST. roler folloveer (2 installsd.

This medet is basically the same as model Thiz model is basicaily the same as model

NAST, but does nat have an innsr ting.

ALK

NAST-R, but daes not hava an innear ring.
It easily cotrests & distortion of the shatt

cantar whan the mllar fllaeer is instaiad.



QMm ;emambie H{E fsr Fm %!:ﬁf; e

Thiz madel i3 4 nan-separabla Type of asr-
ing system whose inner ring is fixed 1o the
Sinca the circumfarance of the
alby ground, It helps

side platas.
oDUter rimg 18 spheric

lightan a masad [ad

i

e
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Basad on modet NART-R, this madal i 2
full-roller bearing suitable for lecations

whera a heavy kad iz appliad in v speed

ope rathon.

{ ' Types and Model Numbers

The Roller Folowsr s dividard inte severa types as indicatad in tabie 1,

Tabbz 1 Types of Ballar Fallossar

Classification Separable type Mor-separable type
tAain model No. RHNAST MAST NaZT-Z MNART
tH— - E::..: _.‘a:'i:"
Shape —-— _— S
L I | 2 m——d T —=
Cylindrical | Without seal T ey el M —
. . ST bt
autar ring | With seal — — Meiy ;._r'um —
P £ . - AHAST-R MAsT-R HAFRT-RB
Sphercal | Without seal B ST HASTAR HAATHR
B — - A SAT- L
autar ring | With seal — — M S SHULE HAET AR
Without seal — — _ gl:;qr—::-ﬁm
Full rollers o HART-ANE
Yith seal — — - HART-HIIR

Mots: Syl K indic ates stainless sted type
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i

(_Fitting

For the fitting of the Foler Follower with the shaft, we recommend the combinations indic e
it table &

Tabt= & Fitting with the Shaft

Without inher rng With inner ring
k= kR af i

{_; Dust Prevention and Lubrication

The Roller Follower modsts include seal types imodel nurabers: © LILEL which are incorgorated
with spedial syrthetic rubber seals that are highly resistant toowear in ader 10 prevant fareign
matter from emtering the nterior of tie roller folloveer and the bricant frem kaking,

Soma mndels are nat filed with grease when assaphlad. When using & model nat fiked with
grease apply and filt grease to the interior first (lithium-ased greasse with consistency of No. 2

todel Mo, Grease
MNASTIR: No sed settng Nt fillzd with
RMASTRI BIEq Se
NAST-ZZ R | Without seal Fitlent with
MART-"VIR With seal BrEa se

The luhrication intaryal varies depanding an the aperating conditians. A3 2 guidle. lawsenar,
replanish grease af the same group evary Sk manths 1o teea years far types gith a cags
EYENYy CNe 10 B omonths for Tull-raller types.

»[;

Evan with types equippad with seals & UL surplus grease may sesp during the initial opera-
tioh pericd or immediatsly after nae-umpTir\n o f grease replentshment. 1T desiring oo avoid Conta-
mination of the surraunding aras 2f the maching by grease, first parfarm seasamng or the ks
if advance, and then wipe the seeping SUNPHLS grease.
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el e

- S:_Emue Tpe Wtha dndrical Quter Prg

."."\D r.'-““ —‘_ -:."‘df

K :
H L_._.E H
¢
it mny
WMadel No. Major dimeasions Bﬁ'ﬁ;;g‘?‘d ng;;é'fgj ﬁiﬁ}:ﬁﬂl‘ Ias
Dylingrical |V [eabedcich) Gusr i
auter ring hi dr D B B T It KN jOEN kN min ! a
MNAST & 5 10 19 10 as| 03] 0.5 p 412 4350 533 | L0000 | 178
HNAST 2 2 1z =24 10 =8 1 E LREL S 402 17000 o9
HAST 1 10 14 20 12 (112 15 | ws | 25 ) SfF E2 | 15000 | T
NAST 12 1 14 22 12 114 1.5 (SIS B L S I LR R ) 120007 =2
HanT 1R 15 ey N 12 | 11e ] 153 ] 05 123 (143 457 1 10009 | A2
MNAST 17 17 22 40 1A 158 1.5 135 1174 | 209 108 Q504 | 119
MNAST 20 o0 o3 47 16 138 | 15| 03 | 192 | 245 | 127 2300 | 133
NAST 25 23 30 5% 1% | 158 | 15 | & [207 284 | 144 Toen | 180
FAST 30 30 ag B2 e B N =T B B 02 L4584 | 2ad 200 | AT0
MAST 25 2= 42 T2 =0 P18 ] 15 11 oD jEne | 2ET S000 | 440
FAST 40 40 =0 20 20 Jrmael 2 1.5 R 4000 F 230
NAST 45 45 55 az 20 |18 2 1.5 ] 371 {563 | 285 1000 | 580
MNAST &0 30 ik i) Moy teal o2 15 P37 {718 | 30z 330 [ 533

Thes rotation speed limit wale i e take ) applies to mockds using graass ubocation. With
oo misckeds using il WEricAtion, upo o 1 208, of TJ s e s it
Stainkess st types ans alsa availablz. Contazt 1 B for detads,
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1 ik '-jJ.: T 1 )

Gapaable Type wtha Spheri_r:ai Olm_ar Fire

B
r ———.
o
R
. Dot ol
j
M
;-’_"'Jl'
Fsan
LInit mm

N A e W AAA Basic load [Track load Prtaton
kAadhal #o . Maijor dimansions rating sapacity kpess it fass

o M i Inrey  (Feabedeicl  futer . -

Clindrical |t ol dame s %.:lamata G o

OLItE ring di dr B} B B r I O Y A mirt |
NAST @R & i 14 10 92 { Ga | 05 § 412 435( 157 | SO00D | 178
MNAST SR £ 1z 24 10 9.2 1 05 LER) s.em 125 77 0 pabs
HAST 10R 0 14 30 12 112 ] 1.5 1.5 DT 5T 2.4t 150000 i
MAST 128 12 1 22 12 11.8 1.5 35 o4 1159 274 12000 o
MART 18R | 12 20 25 12 (118 15 235 | 123 [14.3 304 | 1090% | 52
NAST 17R 17 22 i} 13 1558 1.3 25 [ 174 (229 372 G500 [ 1110
NASTZOR | =0 5 47 13 | 158 | 1.5 | Qs j18.g [24.3 4.61 2300 L1533
MNAST 268 23 30 a2 16 158 1.5 a2 ety [ 284 .20 TOO0 1120
MNAST Z0R | 30 a8 o BT VR IS - N N B 202 L4cg BRE sEO0 | AT
MAST 3ER | 35 4z R NE R =R IR 213 SooD | 440
MAST d0OR | 40 o ax [ 2x [ 138 2 15 | 357 [41@ 931 4000 | A
MAST 4FR = == A | 20 [ 1aa| 2 15 V371|864 | 104 4000 | 330
NASTEOR | 39 50 ) § 20 | 198 ] 2 15 |37 (718 | 1 3500 | B35
B‘h Trez rotaticdr Spaed lirit vakz in e tdok O appbes 1o models usng graass lvieatins Vet

those modsls using o ubeication up 12 1230% of this vakie s peanitted,
Stainless stael typas are aled available. Cortact =1 fondatalls.
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Ll i1z

* Sk Ve wh at/dadical ukr Rng mid Sk Pm:s

B Bt
E B
HE W LB =2 1 et
sl s =0 i
[ s o
;
&0 —— il ¢ <0 +—-—+ | éa

L Y [ | » '{__“.,.__

Model MAST-ZZ Podet NAST-ZZUL

nit: mm
Miochad Na. Fajar dimensions Bﬁ‘gn';a"' Tg;é?é-j s;iﬁtlgt‘ tAass
Spherical | Jorer | Bas G e

QLILST rirg cl O =] B a =1 2 kN | KN kN mirs? ol

MNAST S22 A 1a 14 1528 [ 1 25 Mg 3.53 SO0 245
NATZT vZZ 2 24 14 132|172 | 25 | 02 £ 1To0n | 33
NAST VioZZ | 10 i 18 12| 235 25 .2 S 1= | Es
NAST 12221 12 22 1E 158 255 ) 25 | 0B TS 13000 | 7S
MAST 1EZ2Z| 15 5 1= 1A 20 2.5 0.8 2 1310040 23
NAST 1722| 17 30 20 1987 323 3 1 118 931 | 132
MAST o022 | 20 a7 o6 108 | a5 a 1 135 Ba00 (183
MNAST 2BZZ| 23 52 20 | 198 43 3 1 133 ann | 23
HWAST 20721 a0 B2 2= | 242 50z | 3 12 A EEG0O | 400
MNAST ZEZF | 35 = 25 | e |22 | 4 1 T L0000 | S50
MAST 4027 40 20 PEL N (e T R B e | 12 [ 257 | 811 303 A | 70
NAST 4577 = AL M| 258 4 12 | 271 [ 864 211 1000 | 767
25 2381 TA 3 12 | 387 {718 34 asan jaan

MAST E027] 51 I

Thie ot atig Speed Hmit walus i the talbls ' appdies to models that aws no saal ad wse grease
BT ation, wvith thoss models using il Lbrication. up to 1.30% of this «alue 13 permittad. WVith
thosz attachead with s2als. up ta 30% of this value is permmittsl.

Stainless steal types ae also available, Contact F0d o details.

The seal must he used at temperature of 300G or belov
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Culodleb AL s 220
Swaﬂehp&m‘h a3 haic Dre Ang pd SePhks

B

e —
Ky A — il g D —— ] ¢a

: -—1‘7m—'5'—_

Rson.” R ¢
Modi| NAST-ZZR Mods| MAST-ZZUUR

LIt mm

Madel No. Majar dimens ions Beisagr:gar.l T;g&’;;?;d sgjetrflui:wrilt' Mass

Spherical | e | e L Ca

aifter ring o] ] (= B a kN kN kKM min ! @
NAST GZZR 5§ 19 14 1385 412 1.53 1.57 20000 o4a
MAST 8Z7ZR L] = 14 138 SRS R =) 1.8 17000 3%
HAST 1027 10 30 16 152 oRE = = =45 15060 FE
MAST 12727R1 12 22 £ 153 255 | 104 105 274 A0 7
MAZT |EZZR] 15 2F £ 158 29 12.3 14 .4 314 1034010 23
MNEST 17Z22R] 17 1i} 2 1468 25 | 174 200 372 G501 :
NART 20ZZR] 20 47 o0 19.5 38 19.C AR 1 &1 2300 | 183
NAST 25Z7R 23 a2 20 1238 43 2ar 26,4 .28 00 225
MAST INZZR| 2 = 248 et | 30z 45 4 £ =00 | 400
NAST 35622 35 T2 25 248 535 | 3z B0 R L ]
HAST 40Z7R] 40 20 22 Band = £11 EE! o | 710
HNAST 4522R] 45 a5 a3 it asc | ari &5 4 101 4500 | FA0
NASTBOZZR! 50 a1) 28 258 7 a7 718 11 330 | 83

@ The rotation spesd Mt walus nthe talble % goplies 1o models thet Dass ne S2al and use graass
' [Lboric atice. With thoss models using off bncation, up e 1300 of this w3 is permittad. weith
thaea attashad with s2als. up ta 40% 0f this value is permittsd.
Stainless steal types are also avallable. Tontact 71— L for details,
The seal must be used at temperature of 300 or below,
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RRRY: 13 P1 ST FS S

" Sl Tipevithal i v fig P b g

!,‘. CI - .\-?-'.dr

_—L—Jr

LIt mym
Madel Ko, Major dimensions Basic nad rating T:rgl?;chi_gd Sf;z‘;}:;&. tass
Cylindrical [sribsdcicly BUS i a
outer ring r 8] B r kN kN kM nin! o
RNAST B v 15 TR (= v o Ag ) S0000 2.0
RRAST & 10 12 5.8 (= 41z 455 2 200060 139
EHAZT = 12 24 2.5 1 L RG L2 1 17000 L2 5
BHNAST 10 143 210 11.2 1.5 27 oEaT o TE00 425
RHAST 12 is az 112 13 104 1.5 z. 130 393
RMNAST 15 210 a5 118 15 123 14.3 A 10040 a0
RMNAST 17 s 407 13 8 1.3 17 .4 60 & 10,5 Q300 an
BNAST 20 23 47 13,8 1.3 149.2 245 107 S300 133
RMNAZT 25 30 =z .z 15 20T ze 4 141 TR 1z2
RHAST 230 38 £2 128 13 a0 174 ZEA SEO0 255
RMAST 25 42 72 1.8 1.5 222 S0 257 S 27E
BNAST 40 B a0 19.4 2 57 218 P 4000 4273
RMNAST 45 35 g3 19 3 2 ara A4 o8 s 000 41303
RNAST 5 30 ai) 198 i 38.7 1.8 0.0 S0 a00

The rrtaticn spesd imit vakie in the tabke 1 applies to modas using grease ulvication, aith
thozs modss using ofl Lbrication, up 1o 1.30% of this walle is permitte]
Ftainless sted types as ako geailable, Sontact R foe gstalls
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.‘--'.5']"' J‘IJ.L._,J-’J"

mﬂmmmwwmgmwmm
g
N
éD I - -:."'dl
- %
= N3
Rson
it mm
o1 iy 17 o .| Track lcad) Rotation |,

Kodel Na. flaior dimensions Basic load rating capacity |spaed limit? Mass

ey i inszribad ook On st ~ ~.

Spherical "S‘d'iaimg'l > i 1 [ Ca

DUl Fing dr D B r kN kN kN min' 2
ANAST SR v 15 05 0.5 k) pagcie] 1.08 SN0 g6
RNAST &R 10 19 32 0= 412 4.8 1.27 20000
RMAST SR 1z pei | 3@ 1 T B8 .83 1.5 17070
RNAST 10R 14 30 114 1.5 &7 o 57 245 13000
FNAST 128 12 32 11.2 1.5 104 10,4 2.74 13000
RNAST 18R 20 33 112 1.3 123 14.3 3.14 100340
BNAST 17R oz 30 158 1.5 lgr! ona i G930
ANAST 20R 23 17 138 1.5 1620 4.3 4 &1 235040
ENAST 2ER il L 15.2 1.= el iy 264 c 00D
BHAST 208 38 g2 19,8 1.5 303 454 £ R SEGD
RNAST 25R 42 T2 192 1% Ep AR 212 Sy
RNAST 40K S B 198 2 257 a1 @2 470 420
RMNAST 45R 55 25 102 2 371 5544 101 4000 4450
BNAST 50R G an 19.8 i 337 1.8 11 33400 00

'Nﬂh The rotation speed limit valwe i the takke 4 applies 1o podets using grease luticatica. wWith
) thoss models using il IDECication, up o 1720% of s ,al 1 3 Pt
Sainbess stosd types ae ako geaildale. Sontact 1 TR for detaiks
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