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Abstract

This article presents the reviews of the production of biodiesel from transesterification. There are four
common methods, which are base catalyst, acid catalyst, enzyme catalyst and supercritical method. Each
methodology have different advantage and disadvantage. This article will compare each method. The
factors, which affect to the production of biodiesel such as temperature and pressure, molar ratio of
alcohol to oil, type and amount of catalyst, reaction time, and use of solvent, were discussed

Keywords : Biodiesel, Catalyst, Transesterification, Solvent
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Abstract

The mathematical model for determining locked ranges of frequency divider based on an injection
locked relaxation oscillator (ILRO) is proposed. The proposed model can indicate that an appropriate
frequency division ratio of the injection locked relaxation oscillator is an odd number. Locked ranges of
the oscillator which are derived from the proposed model can not only be determined from the influence
of a pure sinusoidal input signal but also from non-pure sinusoidal input signal. The verification of the
proposed model is provided by using the simulation of the injection locked relaxation oscillator based on

0.35um CMOS of TSMC.

Keywords : Relaxation oscillator, Frequency divider, Injection locked oscillator (ILO)
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Abstract

This paper presents development of a carrier-based PWM for three-level inverters. In this paper, the
theory of a carrier-based PWM of two-level inverters, as viewpoint of the reference voltages which are the
command output voltages and the addition of zero voltage, is considered for three-level inverters. Moreover, the
modulation pattern of three-level inverters is also shown that zero voltage had been applying in the same way of
the space-vector modulation of two-level inverters. The research results reveal that the developed PWM can be
shown the behavior of voltage conversion and straightforward to the relationship between command output

voltages and reference voltages.

Keywords : Two-level inverters, Three-level inverters, Carrier-based modulation, Space-vector modulation
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Abstract

This paper presents the evaluation results of the performance ratio (PR) of different photovoltaic (PV)
module technologies by installing the six generated PV systems onto roof in Thailand with records data of
one year period. It was found that a-Si:H PV system has a highest initial PR of 82.2%, while mono c-Si
PV system has a lowest PR of 68.9%. Furthermore, it also found that poly-Si PV module technology is

suitability and the best worthiness for use in rooftop solar PV system on present-day.
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Abstract

Flexibility factors are an important parameter in pipe stress analysis, especially, for branch pipe

connections subjected to external moments, in-plane and out-of-plane. Inaccuracy of these can influence
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to calculated moments which result in inaccurate displacement stress range. The purpose of this paper is to
investigate the effects of lengths of the run and branch pipes (Ll, L,,L,)on flexibility factors and
correlation equations for these flexibility factors on geometry parameters (d/D, D/T, #T) for range
0.333 < d/D < 1,20 < D/T< 250 and 0.333 < #/T < 3 subjected to in-plane and out-of-plane bending moments
for fixed-simply end conditions. Finite element method with linear elastic property is employed for stress
and flexibility factor evaluation. At first, FEM stress results of run-branch pipe intersection are verified by
comparing with the available experimental data, the study on effect of lengths for the run(L,,L,) and
branch pipes (L, ), the determination of flexibility factors and correlation equations for these flexibility
factors was carried out, respectively. The simulated result, the stress distribution trend, shows good
agreement with the experimental data. Moreover, the FEA simulations of varying lengths of the run and
branch pipes and fixed-simply end conditions, were performed and the calculated results indicate that run
and branch pipe lengths have an effect on flexibility factors.

Keywords : Flexibility factor, Branch pipe connections, Run-branch pipe intersection
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Abstract

This paper presents the effect of surface roughness to performance characteristics of transient thermal-
elastohydrodynamic lubrication (TEHL) in line contact with Newtonian fluids. The time-dependent modified Reynolds
equation, energy equation, elasticity equation, viscosity equation and density equation with initial conditions were solved
numerically using finite different method, Newton-Raphson method and multigrid multilevel method for an involute spur
gear to obtain the film pressure profiles, film thickness profiles and traction coefficient in the contact region. The results
show that surface roughness has significant affected on film pressure, film thickness, film temperature and friction
coefficient. The film thickness reaches its minimum at approach point. When the line of action increases film thickness
increases. The film temperature and friction coefficient were suddenly increase when the transition from two pairs to one
pair and vice versa are modeled as a step variation of load. The minimum friction coefficient and film temperature were
occurrence at pitch point.

Keywords : Thermo-Elastohydrodynamic lubrication, Spur gear, Reynolds equation, Multigrid method.

o 4 3 Aa =
1. Uni 1IN 1199910152 ANWSMRMazTaTAY TR0
R S v S g Wiles msnlasunasansvusuveaifuile
N15AIDIUAIAINABINITOATINALAL TIDIIN1A !
797 wiiileuilugunsaindnlunsdadiofmda g TwMsdnBuzvesRnTuilesinegfouiiioveisdi

@ J

~ B ! f o 9 Y AA o a e/d 1% o
Wnﬁﬂj‘ill‘luﬂ15waﬂaumaqlﬂaqﬁﬂj1uqqﬂ1ﬂcﬂucﬁﬂu ﬂai‘N‘UEHEW]llﬂYcNQ’Q‘W‘U’NW’J‘Uﬂﬂﬂutﬂﬂﬂ%uuﬁﬂvmu



32

dasansananszis U 32 1Ll 2 Hguiew 2558

YFUTENTOUANUNOTVUDIAT FINNIUHEIUVDIAD
o 1 =1 1 [ a 1 4 14
AINaNNADEINNABNYANTTUMTHARAUIULINDS
Tueaalalalas lawnin uazas Iiinandaauany
Souduluvazihnuednndwwaliguugiivesdns
P A A A2y
vasaulAuNNIUAIY
Dowson and Higginson[1] ANBINGANTIUAITHAD
4 a A AAd o o &
aunvudaralalalas lauunntdudailuduTasly
I FIdnay nuNAduaisrasauMAAYULIININ
. A a
Al-Samieh[2] finyimsviasaunuuiduuieluaainy
l3inad7 Larsson[3] AnEIMgANTTUMIHiaBaUVDIH B
Muasanihauluanie lunsdadesasvasauuen
a ~ 1 4 I
I Tadleunanunilauesasnasaniluaiy Circular
U a o U 4
Viscosity Model WuNaNuMuIvesilauaisviaeauil
o A o ' A A Y A A X
MmgandumuIueds U ALz IA NN LAY
sTeemMIvuAUYIiie Wang[4] ?{nquaﬂﬁu
msviaeauuuumes ludaralalalaslaninluiles
4 1 4 =) a I a
Wuasulemsnasauiinganssuiuvesluaiiala
Weunuianunuilduveiisianacuaguugil
A A A d%' A A A Yo 2 d%'
msvasauaunNIemsznluea las iy
Guangteng [5] MMINAaeIAMANIHUIVBINTN
A A a 2 I a =
asvasauilenlIveIruMTuR e S suie
furavInnInguinuaiainldaeandeanu
Wongseedakeaw [6] ANHINGANTTUMIHADAUUULD
a 4 U 4 I
aalalalas lavndnluilesluasuiioansvasauily
a = ad o 4
w1 laueuiin Taweundlu lamuuuiiasavesas
To Wongseedakeaw [7] ANHINAVBIANUHEIVHAIND
msvasaunvvdatalalalas lauinlwiesluasa
WUNANUHOIUAINHADI I FUNTINUANINAUIAE
Lubrecht[8] uag
Francisco[9] 'lﬂunﬁna@nm U1FIVAATL UL nm“lu

A A
ﬂ'J’]lquﬁlsllﬂ\iwailﬁ'liﬁﬁ@ﬂu

331809HA Lummnmiﬁnmwqmnisumiwaaau
suumes luaralalalas  lawdnluaniig lung
o Aq Ya 1 3 a 9 o &
a1 aumsnlgianyluiluFadugeaniunism
MADUNANUYILIN
dyd a A
PNANUUANYINAVDIANNHEIVVDIRINUIT B
td‘d 1 a U d' 4 a
Minenganssumsvasauuuumnes lwsardlalelas
a A o o 3
Tawinluileatuasantnmsdudaduduluaniie
[ o Y U d‘ td‘d a 3
linsdarearsvasauninganssumiuveslva
i Tatiou eAanavinniaasuuilasgumgiives
A 9 ¥ ~ VoA A
d13viaoay laslszgnaldszilounan1aauiiio
FLNIUITUIAU-5INFUTINAVTLIDoUITHAANS A

o a @ a o
TumsmuIunInganssun1snsza1ea1v09lan
1 4 a ar Jd 1 4 '
d15videan quuglvesWanaisvasauy uazan
. o < - da 2 44 .
qulszansanuaeamuninavy wonlasuulasan
a !
ANUHEILVOIRNIN LW B
= \ d‘
2. ‘Vli.]‘lel{]ﬂ1§‘i"mf’)€ﬁr!
2.1 dnazmamannveaifiilos
ATV uNeauuuRNUasInazsdny U
numenmvosfiienaasaszii 1 msvuiuves
~ -~ o " A o Ado A
Hueanszez S adwmdaiasvouleansal
a 4 s —_ a
NAY I, Uag I, YU pressure angle ¥ §1U1TDDFTUY
v v W v A <3
T@dremsdudaiuuoansanszuen 2 ANUAWE2
Y v
Tumsnyy o, uaz @, MUAIAY AIUUNTZELNITVY
@ [ A v
fuaen veuilosns 1a
R(S)=rsin7+S uaz R,(S)=r,siny-S (1)
3 Aa A o
aNuisMEveaituileanvuiu
( ) a)le( )Lmw 2(S):a)aRz(S) )

=
szazmIvUR U IIaveaTuileq

S:\/(ra+aa)2—(l’aCOSl/7)2 —r,siny + 3

2 —\2 P
\/(rb+ab) —(r,cosy)” —r,siny
e a,,a, Aueamuauveuilosiunaziosnu
o A a d @
r,r Seinaviadveuilosiunazilosny

7 f1 Pressure angle
I

@

A =\ a 4 Ay @ A
719 1 szezirienauiarveuestuuazie sy
A
vouoawuuiuas

¢ 4 [
2.2 i;ﬂli’ﬂi!ﬁﬂiuﬂﬂ!!ﬂzaﬂﬂ1ﬁwaﬂﬂ1u

aumass Tuagluane linsdunn 1 Zaa% dua
I [
dhudu az1dn

o ( oP d d

— K{C, (t H)+—(pH 4)
5750 =< {on O H)« )|
e e=pH®/m nag K =12u,4,R? /b°P,
TasnRou lvvoudmsuaumssdluaa

P (X T) =0, P(X,.T)=(0P/0X),, =0

exit



Ladkrabang Engineering Journal, Vol. 32, No. 2, June 2015 33

P(X,T)20 (X

< Xf Xait)
NFIUANVToUMAATUIINNTTUR AT UV
a @ f 4 ' @
Wuiloa veaflauaisvasauluanine linedalu

sunpy15aa

0°0/6z% = Ky, (pH? /k, )(06/8T +u" (06/0X))
Ky, (/K ) (ou" /ot 5)
— Ky (0H? [k, )(0P/oT +u" (6P/oX )

4 Uy 2oCeb’ _ Holg _ Pub’R,

we K = , = , =0 H
T1 k0R§ T2 kOTo T3 koRoz

Rou lvreud S UaNMINEINU[10]

kR,
Oy, =1+ 3
J9y26y,ky 07U, Cr (15, /2)
jx(k JH)(86/z), , dX'[NX =X

g(xlnlet' ) 1 Y
al 'y o
ﬁllfniﬂ’JHJ‘HH1Wﬁﬂﬁu@§ﬂﬂﬁﬂ‘ﬂm$ﬂ1ﬂﬂ1‘w

yoalwioswazmsasuniasglitsvesituilos
VINANUAUVOIETHADAY

2
H=H,+ X

+D(X)- 1j”“Pl n|X - X'|dX" (6)
7T ¢ Rinlet

RT
A < 1 a
e D(X) WuANUNIIULUUGN(Random) VBIAD

yoarluiloq
X A H
ANUNUMUUYBIETHADAUTUBGAUAWAUT
a d 1 4 @ a a d J 4
Waumsvasauldsvuazguugiivesilauaisnaoau

Tugtuu 1558017
(. 06x10°p ). . ,
p_[1+1+1.7x109p}(1 A1e(0-1)) @

=} a d A =
ANuriaveslanaisrasan 1asundasay
o Aad VA a a d
ANuAUNNduaIsTHasautazgugiveIlanans
1 4 yaa
vasaulugduuy 154a11]

(In 4, +9.67)(—1+(l.+5.1><10’9 p)Z )

H=exp

€]
_7To(9_1)
o Aa 1A Yo o q ¥
nansznuNNANUaURauasrasan a5y v
Y a £ ° a ' 4
mdulszansnisiinnudeuveslduaisnasay
nlasuulaalal[iz]
ke =1+ ,p/(1+y ,p) )
A Yo Y ~
nMsznludedlds Uz MInUNaIINYRINTIN
AsziruNduveIaTHaoau
[ PdX = Cyr (7/2) (10)

ﬁilﬂiuﬁ‘l/l’ﬁﬂ’ﬂmﬁﬂﬂ‘ﬂ11!1/]Lﬂ§]°l]uﬁluﬂ"li‘1/l"lﬂ"luéllﬂﬂ

L‘Wmﬁumumﬂsm

_ HoUo Ry J‘sx" He 11, | ou” dx (11)
CorWob P H N0z )
= Aas Aa U
3. U UIBBIN AV
o 4 4
ATHIRIABVYBITUAITITH IUARLALANNT
o ' = ' g A v A
wa swnuaeiluauns idludaduga e
o A a o 1A Y 79 ¥
anuautazgavglvesilavasvasau Ialszynd %
s2lgUITHaA A UIHDIT A UTL T VAT U-51
' v o ° H &
u Gl,uamaz"lumm MMIMIAADUE) IUATLNA

N N 9"

Z <0.0001 Z <0.0001
=0 i i

waz ‘1 [2/(7Cy Y]], PoiX | < 0.001

4. NANIATHINY
ﬂmﬁummaﬂﬂugﬂmuaumiwaﬂauw%uﬁmmu
ﬂ?iNﬂ 1 Qe GﬂﬁN‘ﬂ 2

M5190 1 guauiaveaiiuiles

paaniAvesuiles oty | ifesmu
suuiuilos 35 140
Tuga (uw) 2
Pressure Angle (93¢1) 20
ﬂ'ﬂj\lﬂ'ﬁ{]\?"llﬁ]\?ﬁund'\lﬂq (W) 20
Modulus of Elasticity (GPa) 117
Poisson ratio 0.28
Thermal conductivity(W/m-K) 55.4
Specific heat (J/kg-K) 736.8
A137 2 gassiAvessnsnaeay
Qmauﬁ'ﬁmmmiﬁdaéu SAE-90
Inlet Density (kg/mS) 892.80
Inlet Viscosity (Pa-s) 0.195
Viscosity-Pressure Index 0.5685
Viscosity-Temperature coefficient " 0.05763
Coefficient of thermal expansivity (K_l) 0.00074
Thermal conductivity (W/m-K) 0.126
Specific heat (J/kg-K) 1870

o & A '
anmzmanauvesiuilesfiszezmsvuaie Tu

& A4 A o PR Yo
unanuil vaznlessuvuiumsziiedlasuuny
1556 ¢, = 0.5 uanszezmsvuiuvesiuileu)asy

o ! ' = & Yo
MMsvuAuIN 2 guuilu 1 g mazifuiles1dsy
wiuuiuniula ¢, = 1.0 uaaaasgili 2



dasansananszis U 32 1Ll 2 Hguiew 2558

34
1.0 1.50 < 14 150
- WT I
=] A SLIP/SLID RATIO ] [
= 125 F . ol [
e s E ——— Cur aeetnd12 Fas
; [ svsssees Cpp P R F
& . oo b ¥ RT RSty 1 i
= = “ e ] - F "
= F ™ - A4 10,7 F o0 =
o0 44% =k N R o
@ - e AT 2] i
= F -7 W P ] [
E o - 4.8 .75
= 2 S0F == A L ] r
w N f \\ L E;: [
L N 4 L
D.G .25 il 1 aliiaily 1 1 .{1 L .50

6543210123456
LINE OF ACTION (mm)

511 2 anmzmsmhanvesiuilesiszezmsvuaieg

510 3 waasmslasundasnnunuivesilay

U
1
1A

d151a0autiosgea Fuilszansanumdeaniu uaz
aungivesiidumsvdeaugagafiszuznsvunian
vouleuiloileasunise 10 kw naziuiinnuda
501 1000 rpm AmANUHeIAvewluile iU
quTaslimnuMEIIRAs(Root mean square), R, =
0.10 pm wufidwrdaluileauvuiu(a) A
wilduasnasauianiesga ilesvinfidunia
FanaanusuveTlauasnaeausunef1910Ms
nadavesiuiles Armniduansvdeauiinios
qn gunpigeqavesilduasnanau wazdulszans
ANMWFIANIY HAUNINY 0.190  pm, 115.43°C uag
0.181 aud g deszermsvuiuye Tyl aiuay
ﬂ’meuwmaa?\lﬁuaﬁwdaéuﬁﬁuﬁn%u AR
asz ammmmmmuua amwnmmvxla:ums
waaaumammuwmuumaﬂmmamumB i
S =-4.604 mm fiAgagaiaiy 0.217 uag 225.92 °C
auady taziiauiudnasaieileanasunnisv
fu2 guudhu 1 g figwmis ¢ anuvvesiiduans
vaoauTiaianadn iU aianua usna s
ﬁuﬂﬁz?m?;ﬂmm?mwmuazqmwgﬁmm?\lﬁwmﬁ
napAugIga auituduetaiufitula idesninma
voamInasavesildumsnanan TasRaufiniuain
0.115 11131 0.504 naz 88.88°c 11hilu 243.79°C
auady miumdulszantanudsamuanautn
Indrudiazqamgivesiidumsndeaugagaanaus
”lﬂé’fqmwQﬁmammﬁﬁﬁﬁumﬁaﬁm’f(D) 1109910
ﬁJumiLﬂéauﬁuuumswuuaémam
Adwmiauileasuvuiu @uida A) wunny
wuveailduasuaeanlunsaiivesluileuiiuiia
wmmﬂﬁﬂuuﬂmmuﬁnymmmmmwfmJﬁmuudu
naziaindunuivesilauaisvaeauieonia

detuiloailufB o Tasfinnumnilduasnasau
Hoogainaiulnds yanenaiavesnis uiad
X=-0.025 mm AnHWesiSusnaeauieugaiim
10U 0336 pm(A2G8U) uag 0.109 pm(AI1E1L)
awddy Huraiiienindninavesmsnasaveildy

A15Ma0aY (Squeeze Effect) Hanindzili 4
1.50 6

r2
£

5

2

-
wn
L}
e
Friction of Cocfficient
2
Maximum Film Temperature ("C)

=
=
T

3
n
T

—
J—

arir,
Mtesssensens

Minimum Film Thickness (pm)

4]

=
T T

-

.z

6 543210123 45€6
Line of Action (mm)

[
h
=
=
.
=

r'd
gﬂ“ﬂ 3 mmwm%lanmswaaauuaﬂm duilseans

ANNFIANIY ua“amwammﬂaumswaaaumm ‘1/]
‘ig‘c’lgﬂﬁﬂlllﬁ"lx‘l‘] ﬂlﬂﬂﬂulﬂﬂ\i

1.50
125 F

Loo F

Film Thickness (um)
)
]
T
1
)
7]
Film Thickness (um)

A0 F

2 [ ==-- Smooth Surface
L Rough Surface

U.UU L. 1 i 1 L 1 1 il il ] u.uu
=200 =15 =10 -05 000 .05 10 A5 20

X (mm)
a‘ o a v A A
gﬂ“ﬂ 4 MINTLNUAIVOIANUN AN ITHaAUN

umdafuiloaS uvunu (@unua A)

ning1lii 5 nazgalii 6 naasn R IAz g g v
Hdumsnaeauiidumiailostdeuainmsvuiu 2 ¢
wuilu 1 g (@umis ©) nohanudunazgungives
Aduasndeduiimaniaunisedraguusuilefana
vosnnunenvesiafuiiles Tasfinnuduuas
gangivesilduaisvaedugegalunsdiisves
uileuiuiFouiinuniny 0.624 GPa 1az47.76°C naz
HIMENUNAUNING 2.208 GPa 118 243.79°C W11

qmwgﬁmmﬂﬁwﬁaﬁuqaqﬂuazﬂ'wﬁ'uﬂﬁzﬁwé
anudsaniiauiuudanumnvesilduasde
aurfesgaiinianas aaoaszezmsvuiuvesiuilos
donmunenuveainfuilesdauituiu wermadag Uit 7
i s uagqIlfi 0



Ladkrabang Engineering Journal, Vol. 32, No. 2, June 2015 35

25 25
[ ==== Smooth Surface ]

2.0 _ Rough Surface 110
= A =
= &
z 151 115 3
z z
= 1LoF 1 1.0 =
£ | 5

Sr 15

0.0 L et PR E SR 0.0

-3 -2 -1 2

X (mm)
d‘ @ ar d 1 d'l d' o A
ﬁJ“VI 5 ANuANYBINaNdITHasa UM UaN o9

QU

= o ' & Vo '
Lﬂﬁﬂumﬂﬂﬁﬂmﬂu 2 ﬂlﬂlﬂu 1 fl (MU C)

280 1 280
[ ———- Smooth Surface ]
240 F Rough Surface {240
s | i o
= 200 J200 3
£ ] £
]
E_ 160 S
£ g
= =
£ 120 £
= [ =
80 |
40 -
=200 =15 10 05 000 05 10 A5 20
X (mm})
d' a a d 1 d'l d' o A
gﬂ‘ﬂ 6 QmwgmlmWaumswaaauwmuwuuﬂm

= o ' & Voo '
Lﬂﬁﬂumﬂﬂﬁﬂmﬂu 2 ﬂlﬂlﬂu 1 fl (LN UN C)

1.4 1.4
Tl2f J12
R 2
Z10F q10 2
= 8F 18 =
= s =
£ £
= 6F {6 =
§ 4 _ ==== Smooth Surface J 4 §
5 : — R, =0.05um £
= 2 3 : seonsee R=0.10 pm 12 =

01“‘ :uxj|l1|uI.|||l||uIu|nl-n|I||||I|u|k;|ulu|.l|-ulu|n “.n

% -5 4 3 -2 -1 0 1 2 3 4 5 6

Line of Action (mm)

~ a o v Ay =
319 7 AnumulavansvasdutseganszazMIvy
' Ay A = ' A
A199) veoarued enlasuasmanureuiives

Wuileq

5. a3iwa

1AM TIaeInangAnssuraoaunmes T
saralalalas lawdnluilesifuasuiledtves
wuileafluimenuagilldh

5.1 anuneruAvesiuilelinaod19gunsiae
Fulszanianudoanu aaudu ganginazanm
nuwesTldumsHdeay

52 mmwmﬂﬁuﬁ'eaqvnaﬁaﬁuﬁﬁmwﬂqﬁmﬂm
Ui ﬁuﬂsz?’m‘?}fﬂmm’?wwmuazqmwgﬁmm

WSuensndeaugaga Iauftuduedraiufiiuladie
dowdsuninmsvuiu 2 guuilu 1 4 uafidtosga
Adumiaiiag

5.3 dnlszAnsanuduanuiaz gangivesildy
fcm‘Via'aﬁugqqﬁﬁnﬁu%uudmmwuﬁslz‘{uaﬁﬂa'a
audesgaiidiaaauionnuneruvesialuiles
iy

280 280
L ==== Smooth Surface
— R, =0.05um J 349

....... R =0.10 um

Lensanett
o

[
s
T
Srtestsiresssa,,

160 F

120 120

Maximum Film Thickness ("C)

80

=
=
Maximum Film Thickness ("C)

80 F

4o L
6 5 -4 3 2 -1 0 1 2 3 4 5 6

Line of Action (mm)

517 8 guugiiduasvasaugegaiszozMIvY

40

N ' A 4 . -
a199) voarluiled ienlasulasmanumenuiives
Muileq
6 7 .6
[ ==== Smooth Surface ]

5 - % ers.=0'“5 um 3 5

sssssse R =010 pm E

Friction Coefficient
Friction Cocfficient

% -5 4 3 -2 -1 0 1 2 3 4 5 6

Line of Action (mm)

t!‘ o a L{ =S S Al
siUno ﬁNﬂﬁ%ﬁﬂﬁﬂ?1Nlﬁﬂﬂﬂ1u’ﬂﬁ$ﬂ$ﬂﬁsll']J@]N@]

L1}

vyoauilea ienldsuni)asmanurerunives

Muiles

6. Heydnual
b  Semi-width of Hertzian contact under load, m,
12

b=R, (8W,/7)
Cpgy Transient dimensionless curvature sum, Cy =Ry / R,
C,; Transient dimensionless velocity, C; = U/ Uy
Cyr Transient dimensionless load, C,;; =W, /W,
E1/z Elastic modulus of pinion/gear, Pa
E' Effective elastic modulus, Pa

' 2 2

YE' =1/2[(1-0})/E +(1-07) /& ]
f  Friction coefficient
h  Lubricant film thickness, m

h0 Rigid central film thickness, m
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T

K
K
K

p

Dimensionless film thickness, H = h ( R, / bz)

o Dimensionless rigid central film thickness

Hy=hy (Ro/bz)

Constant in Reynold equation
Thermal conductivity of lubricant, W/m-K
Thermal conductivity of lubricant at ambient
pressure, W/m-K
Dimensionless Thermal conductivity of lubricant,

k. =k/k,

11 Constant in Energy equation

1, Constant in Energy equation
14 Constant in Energy equation
Film pressure, Pa

Dimensionless pressure, P =p / P,

P
P, Maximum Hertzian pressure, Pa

P, =E'(W,/27)"
Pitch circle radius sum, m

YR, =1/r,sin(w)+1/r,sin(y)

R, Curvature sum, m, /R, =1/R, +1/R,

—
o

e R

j Cl

S

s= =

o

RIDVSDT ®TET DO N X X

Base cycle radius of pinion, m

Base cycle radius of gear, m

Time, s

Dimensionless time, t = (UO /b)t
Film temperature, K

Inlet lubricant temperature, K

Surface temperature of pinion/gear, K

N

Film velocity, m/s
Pinion teeth surface velocity, m/s
Gear teeth surface velocity, m/s
Entrainment velocity, m/s, U = (ul +U, ) / 2
Reference velocity, m/s
Transient load, N/m
Reference load, N/m
Dimensionless reference load, W, = w, / E’Rg
Coordinate, m
Dimensionless coordinate, X = X/b
Viscosity-Pressure index
Dimensionless film temperature, & =T / T,
, Dimensionless pinion/gear teeth surface temperature
Equivalent viscosity, Pa-s
Inlet viscosity, Pa-s
Dimensionless equivalent viscosity, 1 = y/ Hy
Density of lubricant, kg/m3
Inlet density of lubricant, kg/m3
Dimensionless density of lubricant, p = p / o

Pressure angle, degree
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Abstract

This research presents an algorithm for supplier selection for Milk-run logistics of an automotive
parts manufacturer in order to minimize total operating cost per year. The motivation of this research is
because these manufacturers’ customers usually force them to reduce their commodity price every year.
Milk-run systems are well known for reducing operating cost, thus manufacturers are interested in
applying this idea into their organizations. However, most manufacturers have a variety of their suppliers’
characteristics and it may not be worthwhile to include all of them in the milk-run system. Therefore, this
research proposes 2 methods in selecting milk-run suppliers: Total Enumeration and Heuristic method.
This research demonstrates the efficiency of the algorithms from the result of applying proposed
algorithms in 12 problem instances with different situations. From the result, it shows that both methods
are well used in real situations. The overall cost different between total enumeration and heuristic method

is 0.4% and we found that heuristic method performs better when suppliers have random location as



38

FrnansanAnszls TN 32 a1fud 2 Aguieu 2558

compared to clustered locations while total enumeration gives better results when supplier locations are

clustered.

Keywords : Automobile Industry, Milk-Run Operation, Vehicle Routing Problem
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Abstract

The effect of milling factors including spindle speed, feed, and depth of cut influenced on the surface
finish of wood-plastic composites (WPCs) was investigated. The experiments were carried out on a
vertical milling machine with fly cutter end mill, ECMP handle, and carbide tool. The experiments were
found all factors significantly affected the surface finish. An increase of parameter levels in each factor
contributed the clear increasing value of surface finish. The interaction between factors also significantly
affected the surface finish. Analysis of regression model revealed that depth of cut was the most effect on
surface finish. The mean absolute percentage error of surface finish between experiment and prediction
was 4.04%. Therefore, the regression model can be effectively applied in WPCs industries.

Keywords : wood-plastic composites, experimental design, surface roughness, milling machine
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Abstract

This article presents an effect of temperatures and water types on water absorption of recycled
polypropylene (rPP) composites reinforced with rubberwood flour (RWF). The composite materials were
produced into sample panels by using a twin-screw extruder. According to the test results, water
absorption (WA) of the composites increased with RWF content and immersion time. The WA content is
highest about 3.91%. An increase of the water temperature levels from 25 to 65 °C significantly increased
the WA of the composites. The composites soaked in Thailand Gulf water had smaller water absorption
than in tap water. Likewise, reduction in flexural strength and modulus of the composites after immersing

in Thailand Gulf water is lower than in tap water, decreasing 21.9% and 37.9%, respectively.

Keywords : Wood-plastic composites, rubberwood flour, water absorption, temperature
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Abstract

The Asian Economic Community, AEC, will begin at the end of year. Thailand is one of AEC member,
needs to prepare many aspects to support AEC. When AEC starts, it influences to increase transportation
running across border between adjacent countries. So license plate which is needed for car recognition must be
easily understood for all countries member. Thai license plate must be necessarily developed to be international
pattern. By these reasons, the objectives of this research are to study 5 patterns of license plate which are
included English prefix, area code and country code to support AEC participation. The study was done by
legibility and recognition testing for 5 license plates. The car mounted with each patterned license plates passed
through 37 observers by 40-45 kilometers/hour. Results of this study show that license plate no.3 which is wider
and longer size, allows best legibility and recognition. The license plate of trucks and motorcycles with the same
size as current license plate also allow best legibility and recognition even though are added English prefix, area
code and country code.

Keywords : License plate, Vehicles, Legibility, AEC.
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Abstract

This paper describes passenger behavior decision to select public transport system for travel in Nakhon Si Thammarat
Municipality. Song-Tail is the only one mode of public transport services in the study area. The purposes of this study
were to find the factors effecting preference decision to select choice mode and recommendation to urban public transport
system management. The Questionnaires data were analyzed using binary logistic regression modeling. The result of

study showed the model fit due to Likelihood Ratio Test showed Y = 44.536, p-value =.0132 < .05 and [ = 2723. The
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q

statistical significance variables that were the factors effecting preference to travel by Song-Tail in Nakhon Si Thammarat
Municipality comprised status (X)), the average household income (X,), motorcycle ownership per household (X,,), no
vehicle ownership per household (X)) and total travel cost (X,). Recommendations for public transport management
comprise Provincial land transport office should be annual car inspection of Song-Tail and training the drivers for
passenger service. Local government should have a clear policy on the development of public transit systems in
conjunction with the private sector. Police officers must enforce with the strict law and arrest the Song-Tail’s driver who
allow to the passenger stand at the end of car rear. Local government should have more alternative for public transport

system services which small bus is the choice mode for the passenger services on the main routes in the city.

Keywords : Urban public transport system, Value of time, Binary logistic regression
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Abstract

This paper presents the determination of air content in cellular lightweight concrete using 3 methods:
(1) Air Void Analyser, (2) calculation based on mix proportions and (3) porosity estimation using ASTM
C128 for the determination of concrete specific gravity. Cellular lightweight concretes with unit weight
between 800 kg/m3 to 1800 kg/m3 using water to cement ratios of 0.45 and 0.55 and sand to cement ratios
of 0.25:1, 0.5:1, 1:1, 2:1 and 3:1 in total of 26 designed mixes are produced. The air contents obtained
using methods (1), (2) and (3) found in between 13.3 and 53.8 %, from 39.4 to 78.7 % and from 36.7 to
73.1%, respectively. The volume of cement and sand (solid content) found in between 19.8 and 59
percent of concrete volume. From the study, this may be concluded that in practice determination of
porosity and concrete specific gravity based on ASTM C128 may be used, and solid content may be used
to study the correlation of cellular lightweight concrete properties.

Keywords : cellular lightweight concrete, foam concrete, air content, porosity, specific gravity
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