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Innovation from basics =2 T Why thinking s °

2.2.2  Dr. Tim Johnson 7 EEREZE (Emerging Emissions Directions and Challenges)

1RZKR 15 2 BB EEEAE
(1)5R e SH U EAR R ES  SLEERS R SR 1 SIS AR RO T A0 Ry B B
TCHIEFER KBRS TP 5L -

(2)RETRHEES « AV EERSRIACRR G FESRHESIRE - B3R = RAR(GHG) &
i o

(3)ETERERAYRZER © ARy EEAE IR T TH] -

(A)HTHY S [ BEEEET S TR B I RE S PR © (A PO B T FE R SR B T LUZE ) US
2025 BB 2020 HYHAE © EARIHERE MR A S A S DI K -

(SYHTEVFERG TAPREK © Lean NOX ({E NOx) ~ #ECRE( 7 ) ~ EEHY CO + HC - HATAR
ZF(EEPE -

Normalized CO, regulations are shown.

Jb e RS Most regulated countries are trending to <100 g/km in 2020+. Increasing rate of
2, B = -%j: ﬁ:ﬁ}"{ reductions relative to “unregulated period” signals paradigm shift.

(1) CO, * EBRHFIEE I FE 52751 (400
ppm) > 55~ B~ H ~ 1 EEEEIE
BB COp HRIY > HAREARIAE 2020
FELUIEEET] 100 g/km LUT » (414

i 1.3-1.5% per yr 5

reductions
250 He
Canada e
230 e
-

210

\Ko;a\
190
o N\ us
=
170 = 5

Grams CO, per kilometer, normalized to NEDC

FiiR) TMi25E EPA JRIEH &ETE A . S W
HIAE 2020 (ELAfA 7 CO, HERUE I . o, e i
2% R 10 o)

[1) Crina’s target reflects gasola feet scenanc. I Inchuding omer fuel types, the tarnget wil be lower. 1 NSICCT.0rg, 1/2012; changes
[2) US and Canada ight-duty vehicies incude hgnt-commencial vercles in China added

(2)2EERIAR} © ARACHR KRS 25 58 U 5 S SO/ ZE R - /RBGIARHACR 2 et -
HIZIEEGARELE AT 2040 FHEEE] 50% o HFSHEE AR EIER - RARGRAVZEIL
HEEER EEREEEREN I 80%2L I » BHEURE MR B2k E TR -

CIWARIHE VSRS R BRI T A A R Z 228 4155 1 B3R 2 FpyR(source: ICCT)

Gasoline Diesel
I Ml Il Bl
Lead t CO, HG, NOy 1 as catalyst is destroyed
Sulfur + €O, HE, NOy, SO;, SO, T Sulfur 1 S0, PMt  Ifoxidation catalyst i 1f DPF, LNT, SCR, 50
Olefins Increase in HC for Euro 3 and higher vehicles, and higher HC used, 805, 80 PMT ppm neeﬁ::i 10ppm

ivity. M
et lncre;::;t:::uusct&binzana Cefane 1 Lower €O, HC, benzene, 1,3 butadiene, formaldehyde &
HCT, Ny, COt HC, NOy, CO 1 acetaldehyde
Benzene t Increased exhaust and evaporative benzene Density 1 PM, HC, CO, fu'mﬂldahde% acstaldshyde & benzens|,
Ethangl T <3.5% Minimal effectwith new vehicles equipped with cxygen sensors, Wt
(a7 adaptive leaming systems = . _
MMIT £ Gatalyst Plugging Volatility NOy, HC increase, PM, CO decrease
RVP 1 Increased evaperative and exhaust HC Emissions Polyaromaticst NGy, PM, formaldehyde & acetaldehyde| but HC, benzene
Deposit contral Fotential HC, NO, emissions benefits &Co1
additves ¢
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EHEMNETT « R TDEBFFENEPEIUTAE - PIAISSEIRFETHY Tier 3 (LEV 1) HER R
{# Fy Euro 6 1Y 1/10 > #l[&] 11 Fi/R - EHAISHER PM . NOx BERUELE TR AT R =T > 4[]
12 Fi7R o

o he mdjustrens for bt eysls 0.14
diﬂ:r:wa.\]aparhf:se HC limitaf 50
50 mgm{33% CHa sdjustment hars) 0.12 - Us2004
(2002)  §
poc
= 017
E .l o g Us2010, Eura i
=4 30 5.?_- g 0.08 - lll—um vl oo
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E = w \ us2007 !
@ 404 E 006
E E us201dy
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< 30 L '
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= = [ Japanzgs DFF o SCR T —
% z 002 . o U&‘x;‘."g:gosg _ _L _ ;;;n_rv ______
L|E_| 20 P : o N : Iscpf : | .
0 i’.;s"' 1 2 3 4 5 6
10 per
DDA NOx, g/kW-hr; ESC test
u ot
Chinas Euro6 Japan Korea, US  LEWVH
2015
. = CITEES op
11 /~Z NMHC B2 NOx Szt 12 EEAULEHE PM K NOx HERUZEAE

Al ERES SR E S RS CO2 R R LA AMFERCHE B (CO, HC, NOX,
PM Z5) RIIRIEE -

3.5 BT A
(V)TEMIE 2~3 N » 12811 R HISCERT AT PR 10%HY CO2 R -
a. Mercedes #315 =1 lean-GDI fEA[FHHGIRT T - AlfE(EIHFEZ 11~25% -
b. Bosch (] DHEV (SEfiEHE)7E NEDC (e RUSEMIS, » BT DIbRHE Y 5 | S sl )
20% CO, -
c. ¥f[A)EZE (opposed piston) 5 [ZE (LA R FTR) > EHIEEAISEH
B | AJFE(E 77% NOx~ 13%H1#E ° EcoMotor /A H[Ff#% 2 OP2S
5 EETHETAE 2014 FHMGAERE - F7E 2 A 2E 15 Bl - (Achates,
SAE HEE Symposium 4-13)
d. /] EGR ZJ7AIEAERASEH - Al {sf (= HE(E vk - PR
#E7E 12% - (SWRI, SAE HEE Symp. 4/13)
e. Delphi A M EME - EA%EERL K (gasoline direct-injection Compression Ignition) V& 2%
5 28 F o RGNS AR AR (S &S B2l 50%) » H PN ~ NOx R MK -
MAEEHERORE 2 5 HC BER/& & - (SAE 2013-01-0272)

O®

&St R 4 i 2 Diesel
FONMEGBIK GO)S ST w §
N NN 4 v ulj.c('ll(:u xt:\sun“‘
%E@%*SP(%>EEE%£§@%Z C02 EF e L&l HCvs '\Ui Soot anex-lrentmeu{ m
AWJ S /5 N = N N/ £
J) » S0z B R £ BRSH T R G i R - S

anst__

®
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(SAE 2013-01-0267) H CO2 HEE (#4420 H 5 21K » NOx fz PM RIIFHAT » S WTW CO;
HEROME - (AAE FR)

f. FEERISEHEETTE > deNOx (Z£FR NOx) JRHI deCO,(ZFR CO,) © Cummins 7 > NOx &
{B5G3IE 98% 2 SCR (BEFEMEMEALETIEE) » n{Ei{E EGR 2 E A% - Cummins
155 et b o TR RO SRRV CE S i1e - HIEhERE AT 51.5% -

g. EAVLEH S [BAF e LS R R RCCl BYT574 > BI DUZEE] 55% 2 HillBhEEEE « (RCCI 42
% Fy Reactivity Controlled Compression Ignition » 7 EMEFEHIERYERI K o FHE B EHTEE %
REEFTIHEE o w] DU A [E] S S MR PARHERC - (ERTESEHE 2 A0h+520
ZBE+EH ~ ORI -F RGeS ) o HAE =058 AR S Mk
PRRHALSOH) » fEEEBZER, ~ EGR JoiEf TR G « Z 1R FHEEREZ TE A S M S AR
SEM)ERENE K » HABRE B SRR ~ [#{K NOx & PM - [F(RIR R Z 41 2 7 KBk
K~ NEHEEHE ZAGE TS US 2010 FEBAEAE -

h. BRI &VERER: fEHERCRE 150 C > EYLRERTET] 90% 2 ZK - flfh TWC(=JTfi%
HEEL25) ~ DOC(HH A (LABLE) ~ LNT(Lean NOx Trap, £ NOx li5EES) - SCROZEFE AR
PR

2.2.3 EFFEL 2 EEERE (Future Development Trends of Energy-Efficient Lubricant for

Energy Sustainability and Environmental Opportunities)

LEOH 2 s AR
(DEREHERE RO 2 750K 5 MR 2 R RSN 1 S8 2 ottt b 5 TRk
BHEAONRRT IR S - (BN E R - A ZEahry B g -
(QEMUHGIZE: PR RPN ABH S -
R)HGERALAM S 2« B BAKRIZRAN » SOHHC R Cldm il A FEE A B 2 T RE
(45 [T - 5 [BHERRE - IFRERE -
(5)LPG, CNG J HEEEARE + A EDGEA M ASEd T -
O)ErEShE ' 2 EP SRS ZEN T - IR 2 B o SRR
{6 ~ 305 (2R - IR E TR EERL T - §ARERHEREZFK -
2K = sH e T sE A AR EE 4 48 i - (LPHM: Low Phosphorus High Molybdenum)
(DER LPHM B 5 E3A GF-5 Ol ok 2 5 B s R —i i 2 S bR EME R &
VERE ~ IREESEURAR SRR ~ TRt R Z UEEThRE ~ BV eES: -
(2)1F 10 B S G2 o B B s Bt 5 R B EL (47 GF-5 HOM A S RV &N 14 AE (5-6%)
MAERFRERG B L - B2 SR B0 Ry(d e GF-5 il 1/4 -

2.2.4 W ErERMIGEE
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2.2.4.1 Diesel Fuel Oxidation Stability: A Comparative Study (SAE 2013-01-2678)
GhEbRE MRS © ELEMERTERET) - /EB KRB Neste Oil 4]

Som A biRE e e AR S i R BRIV E MR8 - HRIERRYAR 3 fH:
ENISO 12205, EN 15751(Rancimat) &2 EN 16091(PetroOxy) - E.tt[E4F M A B R B XS
[EIRFIIAZE RECER  DIZREARIHYEAL - DUINZREERi T - HATa ama Ry ol fda b )7 A
REUREIRAVANN - TdsRE R B e sl A DLAARMGETARIEE EME - 52 1B
ST eERGE SR F IR B B G A ERE -

ASCHRE A B I =R 7ASHE SAEPAR) - BFE ENS90 HYE REBIA TR BO SifiAl B7 4t
JH ~ B30 ~ EN590+30%HVO (S {EHEH15H) ~ 100% HVO ~ WWFC Cat.4 525 ~ Fifll class 1 5255
ZAALRRENAE - DU BE RN o [FIRFJR(EH Peugeot DW10 FEifi {5 [ B2 HETT
AER > DA PARHE B R R M RYZME R B Y A -

5 B i AR SRS L EIARI R EREE A BB, SIMESREE I =06
S ERHIARIE S 21402 1% > RIS PetroOxy ~ ATAN filis(EYF A bR E MsliR i A H
AR > 125 [ BRRTR AT{FHY ENISO 12205 B 13 MG Folba IR -

Cook S AWFFEREFH(EH] EN 15751 By AN A > B A REUHRE - SS9 RIER
N SHE S NMEER T HEBSH - FRERITHVK - St g bR AR
Hz— -

SOl ERREMS BT 2 EDT R - AfAE GRS - FEASYINIIRIP L FTiE
RV BRI EE AR © MRS ~ SR N GRS E M T E A - S &
ZEE O REERFHERHE S S RENEEL - AEeBAET EInEmeeE(t - —
eI E - EARIHTRE VR GAE 185 - BRI A HRPERY S LR - PRI R =
BERETE CRIE /B %) B g B E N - MMEAVHER({EGY)(heterocyclic compound) /i g
ERAREMERY 2L - 28000 > KRER T HIRISE & AR A TR E M rl Bt i e B B BiE
ZIJE - A Y kS EVIIIHNEALEY) - SALEYIHIAX (nucleation) FIEEHE
(agglomeration) £ {#{F I & GBI (FRPIHIIE AL -

AU =18 B AV S AR IS (E A bR © BE) ~ BIE(ERE) ~ &b (EEE) -
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(1)&(bRED

INITIATION RH————-=R»

(A E HA)
RH+ O,————=R+« +HQO»
F=24 S
PROPAGATION R* +0,—————R0O0* (2)5#55(1'%*%)
ROO* +RH————— RO0OH+ R+
\ e |
ROO C=C cnees > ROO-C-C
s |

TERMINATION ROO * +R0OO *
=T R Aa ()KL
H AR T (457K)

Re +R0O0 »

Re* +R»

13 PRRHR bR R

LA ALRIREAT E RS - HIHIBSERVAERR - H - fFIRE s B AR BEARYY) - P15
FEN s o (AL Z S BRIz fH By siihs -

WRRHRE M ] 77 Ry RIS
(W RIAGEERENE © SR A a2 B R RIHAR E A -
IFRENE © IRAOUPEIES 2800, =B K EHEHhAS -

AR R A RV E R P R PRAE DA R B PR (e R Rr Y B Sr R (R M R A1

SHIES 754 F FA ENISO 12205 F1 EN 15751(Rancimat) © EN 16091(PetroOxy) HIfERE(dh -

H A A b 2 S bR HHE T3 AR s -

(1)ENISO 12205 : 5B 350 c.c. » JHEUEE 95 C ~ BARR 3L/h - MK 16 /NF - i
AaliE DLUBARE)E  SHIE AR A E & - ENS90 $HE Ky 25 g/m® LR - PEESELER ASTM
D2274 -

(2)EN 15751(Rancimat) : % FH A2 2~7% FAME 27 553 K7 100% FAME © 7RE[] > HE AR 2 2%
FAME DU 2 520/ - slBgomiis 7.5 g0 HEUARE 110 C ~ZZRLUAE 10U/h #ACHEF -
A S DR 5 2 22 R B8 KT - EHAR/KIVEERE o IEARRNELYI#EAZL
BR/K - S I B /K AV EE TS « EN 590 Ki#i e 2~7% FAME Z 55/l % /D 20 /)N -
& FAME et Ry /b 8 /NI -

(3)EN 16091 (PetroOxy) : sE@HfE 5 c.c. o HIEURE 140 C ~ i A 700 kPa Z &R - £ RS
ZEIR e 2 I » B R HlEE » DA AR S5 hE iR EM: - Him B RIE R iw
HEERS R R 2 | e EmE -

(4)TAN (1SO 6619) : [ AGFACHIE AU EE ML ~ & FAME JHREECE SR R IVER M B EY) o (F%(E)

(5)Delta TAN (mod EN ISO 12205) © [H:3E{4ELH ENISO 12205 17734 » &M ERRTZ TAN
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HZ=ER » B R REtas 5 o HORIEURE RIEL EN 1SO 12205 15(115 C vs. 95 C) - EFL(ENY
e R R EER R - BWEEMREEA B5 Bl#F - MAESE AL kHY WWFC
b IR R FIR{E S 0.12 mg KOH/g -

(6)FRESE C(FGHEFS F8-81 2 J57%) - kIS S0°CHYBIFIRES - #RCIFTHA ~ & 13 A -
EHEERFLG - 6 BB AF 13 BB ZEONNSYEE - it 13 A HEEGER TRFEF
T— SRR

(7)(8RL A (1P 564) © FEZEGHIERAREF 3 BUEY TR > ROk AR AR H#aE 4 1 m~30 um o A]
MTE 2 fe KAE Fy 40,000/ml i © fsofir 8 77 B2 R E 1S 4406 - WWFC 25 4 fivA 2]
774 » BT B TRGCHHE 150 4406 730HFy 18/16/13 © (51 18 Fomniuthir#
1300-2500 {f&/ml ~ 16 A5 320-640 {&/ml ~ 13 £ 40-80 {fE/ml)

(8)1BFE(LY)A(ASTM D3703) : MEE[LY) HEARHFFE S LAVIERE - IDAR DUB S LS L
[ZJE - TR - 2 1% - BAURRERSRE E - MELSHLL mg Hy0x/kg BROHFRTR ©

HIENEARE @ 75 9 f# > EN590 BO ~ EN 590 B7 ~ B30 ~ EN 590 +30%HVO ~ 100%HVO ~ SC 1(¥# 8t
FE{R4R5E5H) ~ WWFC cat 4 ~ EN590 BO+30 ppm AO(HiZ{L7) - EN590 BO+1500 ppm EHN(--
TNIERG AR

MG [2E: Peugeot DW10 (2L HEfMEEH 5 [2), o AHHEET) 1600 bar, fi EGR k. DPF
& JEFERIF S engine cycle Ky 1 /NEF, s R[S K& Ty 4000 rpm ~ % 250 N-m

run 4 warm-up + 4 test cycle + 2 Idle + 2 Hot soak > 443t run 5 /NIF 16 43

SAbBEME I E J574: ENISO 12205, EN 15751(Rancimat) &2 EN 16091(PetroOxy) = E. &1 EN
15751 {£Re H4E B2 DA B4 - (RIL{E B7 K B30 Wi SZUHpR AT LUH] -

AERFE © 5B ERATE -

HEAGE R S a3

(1) ENISO 12205 Ei PetroOxy 7
[BE1 (%555 ° ENISO 12205 M

Correlation between oxidation stability methods

ol
in

ﬁ{a %:‘E 2 g/m3 J/\J\T ’ ﬁ %2.0 [ # ENS50 B0 [5)
ST AL A EEE Ry B 1s oo
_ 3 s+t & & ENS50 HYDAD

37/ HIFTAZER | 5, .
ﬁéﬁg‘ft?ﬁéaﬁ ° 9: ENS 90 BO (W)

= 0.5 ENSI0 B0 [W)+ AD

. 100 % HYG

0.0 k] L ] + B30
0 Eli 100 150 200 250

PetroOXY at 140 "C, min

14 ENISO 12205 B PetroOxy 7 S35 Bl (%
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(2)EN 15751 B PetroOxy HI[H
R4 2 RN (HREHEE
A 34 BB AR
st ot -

Correlation between oxidation stability methods
50
a5 o
40
oas
o0
® g *
3 # ENSRD BT
# B30

E 20

£ 15 *
]

-4 10

a 20 40 1] a0 100 120
PetroOXY at 140 °C, min

15 EN 15751 B PetroOxy Hd5 R %

(3)PetroOxy Bl delta TAN ]
SAMHRAME: -

Correlation between oxidation stability methods

& ENSH0 B0 [%)
#WWFC cat d
* 5C1

&
.

# ENSI0 HVYQ3D
# ENSH0 BT

PetroOXY at 140°C, mi
2
-

ENSS0 B0 (W)
ERS90 B ['W) + AD
100 % HVOD

&

=

o0 05 10 L& 20 25 30
Delta TAN EN 150 12205 at 115 °C, mgKOH,/g

16 PetroOxy B delta TAN #5158 %

(4);BREAN cetane Improver
(2-EHN, 2-Ethylhexyl
nitrate) > (L ERE ST -
FHY 2-EHN 1£ 110C g 47
g I NIRRT
H PetroOxy (140 C)Z M|
JEEAZE H AR E(L
Rl -

Effect of cetane improver on PetroOXY results

ENS30 B0 winter grade diesel
170
o100
b=
= 80
®
= &0
=
8 w0
& 0
o
WYOZEHN  +200 +500 +1000 +1500 +1500 +1500
rmgdkg mpkg mglkg kg mgkg mglkg

ZEHM 2EHN 2EHN AEHN  ZEHM&AD1 JEHN+ADZ

17 JHhAHN cetane Improver (2-EHN, 2-Ethylhexyl
nitrate) Z & LM BEREAL

CIVBERE C 2 nkarlin [
SERAT > SILRE

a. I BO, B7 Jz BO+30%HVO 1£5 [ ZE5ERAIR ZFREE
b.BAE, SME R ABYI RS, BURE =R LU
EME, BA BT ZHEREN

(6)5 [l 2 AH B E 20

aME 5T 25 (injector) B[R SRS B /vy 110 C
(AIMSAE 5 |2 = 2R R B T O)
b ME S 2R (pump) [BD B GRS = /80 °C
(AIMSAE 5 |2 = 2R R B T B
coMFERS E = fy 60 C
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(7)5 [ ZEaBuriie 2 fRE MR | a. ENISO 12205: S PARHEE L

b. EN 15751: {#H] B7, 5[EsEpie et 455

c. PetroOxy: 5[%EE1%, SUARHZIMAREZ 455F

dTAN: 5[ZsERniis, BrT B7 TAN BEnoh, HAMEAKE

RECREL -

e. Delta TAN: 5 [Z5Ea1%, SPNRHIM AR T .
BO+2-EHN A= 2 HIE(H (2-EHN &1 553 i)

LAk A: SRRHES kRl A fimE(t, B39
EA WWFC cat. 4 450 it PR,

giBEALA: 5I%EsERR, SUNRIIE ERD
(8)5 | FEal Btk Z Vbl a FE, B R/ E AR IR

Bfam: SUARHES [EalRRELREANGE, TR 2B H MiE b a2 S E M
=, RS ESERIEE:, b s B A s R e e nAE R o -

RREJRERRET: FEHET TS et Balky, BMAPARIIES & 2 BRI18 L - JEA S P AR oy
LUR ISR AR TR oA 5 | st B IR Z 5l Bl - RRFTF RIS ERREN:
a\BR 775, SRS R B IR ZRRE A R AR - daRie e Mt
JEST W (DVRIIGEERENE QBMRENE. M¥hEsE AR g b
A RiFEALREN 28k -

2.2.4.2 5|EgemEE BRI R BRI 278 soot IR TR R
Influence of Engine Qil Properties on Soot Containing Deposit Formation in Turbocharger
Compressor (SAE 2013-01-2500)

FHHY A R MERE ~ (R CO2 FERUATER F Z i BE 2o - (A Ryl A2 =i B0
(EGR) > iy P IO 75 Z EE AL Stk IR (Soot) IR T - it — D BRI ORI - — A TE
A R PR BRAYBE T s fR ] EGR Z (] - (HE 28 JIEIRER » ASREIHIP AR T2
TRABRIA - PASEH S AR [FERE R OE T EE > SEIhmE kot 22 & - SEREHE -1
SHAVIE S B THYID R - 20 o] FEUE & A m BT (s m nE 0 A H B AR
I THERIRE Y] - RS IS ERSCE -

sEB A5 [ 5 Toyota 2 1KD-FTV 525 > HEsg&E 2982 c.c. ~ 125 KW fz 352Nm » A
B —n] B i mtE BRE (VGT) - FFE Bk iR 4 WIHRRUARUEAE - iRt BN E RN EES
770 WA RRZ HOMEH PCV S A > 1F 20 /NIFeRBEHART - 5 B mAE R (RN B 8 &2
A PCV ZEAE - FEZEREFas A pa DUIEGS HET TR > (EAESRORE TR S » MR 4
PR i e - SABa FIAOMBE ] TH B SAE OW-30 SR - JefE HoAMhs [ZEaEaTH e 71k » LA
(EE R E AR R E 2K - sl B8R fos > il A B B NEF BT -
BUNARUT R T 2 mim BR4at - ol o i BRU SR AR AL ~ REEfEEL
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Ko NOACK st 2 [l (% o FHFrism BB ie Ol (T IR seZR ot » BT ZREr sl
RS - B N AEERRE T SR R BN SRE (R > (A SR T R (GC) A AT AR e
EmAN BT > A0k 18~25 FR > BUNEE MR S ZMORE S I B i EI RS -
D IRETHZCBREAE 496°C LU Zplesy » BURSIPRRIRUSHURH AR 2 mf s ey -
RURTHMA B 5T R - B PCV ZHOHUHF AL T KT 0 Ar » EEEPAE lum Z K/
EOHE Ry L mm > SRAERL lpm KT~ - EEFRAETERYE 0 1000 %  {E&FH A 5 52 SAE OW-30 ¥
AR Run SBR[ 22 80 /N - R4 HH T méfEsy 190°C » &% 20 /N B fUsmat - DAK 3 52
SAE OW-20 7 Run 5l 80 /N - HstBRés A nl DAt Ll © £ 496°C LU Z B sy FEm
EEGIFZERIAE 69%LAT » Heltmintl Bias ~ BRI A LURIEEE 190°C - {1y 4B dmidis b 2
BB IRAE SR ©

Alr ol
_’ET
]
o

'

'

)

1
g:
. 1

Waslegate valve ‘
or

Throts Intercooler variable nozzle

Intake ENGINE |Exhaust

Figure 2. LPL-EGR system.
18 {EREE(LPL-EGR)EE A FHEIE 24t 19 JEimiy EA RS BRAETIRD TP R &
AT e m b BR E

oil AlBJ]C[DT]E
Temperature (T1)
Pressure (P1) 1yrhocharger Viscosity@40°C (mms) 577 | 736 | 720 | 708 | 673
Air cleaner eam—, SRS
mpressor  Turbine_{ capalyst Viscosity@100°C (mms) 102 | 121 | 122 | 118 | 119
Viscosity index 167 | 162 | 167 | 165 | 175
NOACK (%) 141 92 | 102 ] 77 | 58
Heater core
- Deposit formation Yes | Yes No No No
! Temperature (T3)
' _ﬂ nter cooler Pressure (P3) l NI B T S T I
' 7% 3 s EhEER e mE i

" Cylinder head

e T

ul linder head_1
Intake & Exhaust

chamber
1
| | [cylinder
: Piston || Block
1" A8l
i |
)
1 )
! Crankcase |

21 AfsHYEEmERAE: 72 RiRRtEs, G

20 5% E FoBRGEt 1
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" T 1| Newoil | : 1| —New oil —_ —Newoil | 5 —New oil
3 i | |— Deposits| 2 i \ji| —Deposits = —Deposits | <, ~—Deposits|
8, - o Y >
: SN 3
: I ;| :
E | loial) = il | {lois = Fr—toicH 3 {oil bH
: SR AN 5 M| T
3 ) A > B .. 3 s . |
/ Ko _ﬂiJ : \\\ : k
0 10 20 30 4045 0 10 20 30 4045 0 10 20 30 4045 0 10 20 30 40 45
Retention time (minutes) Retention time (minutes) Retention time (minutes) Retention time (minutes)
22 PR A BLB 2 GC 23 NEPRES 2 i CELD 2 GC
EDITg EIrg
={=] 5{=]
g 40 r
@ ]
: 35
S 30 7
> o
8 25 [ 2
= . %
= 200 = .
5 | ™
= 15 -
§ 10
With deposit formation g 5
. 8' .'.H ......
oA T e et s
//'J.;'\ Evaporation 0 1 2 3 4 § 8 ¢ 8 9 10
kﬁo‘) (g((' Particle size (um)
o 5 G M .
Sy 25 1£ PCV ZHi KT 04
Soot becomes concentrated
=il viscosity increases
24 TR Z RG5O R

2.2.4.3 HOSEH MR CHIIZISME £, SR/ UHINEISMEE ?

(Misfueling: What if Gasoline is Fueled into a Diesel Car and Vice Versa?)

ST LSS T P BLIER O5E10 - O8ES - E85 ~ 4 ~ [ K2 BRI + 14
RN R R S LRI - T TR 2 S RIS 19
T -

R B A P81 B (ADAC) S5 » FE BB IS My S P47 85249 5000 ¢ » HLe
AT 35000 By RS IS e (P47 1000 S8, DI S AEAIA 30 K3 1) «
b1 Neste Oil FHEFRRTAISH BN FHEFE » JFRHGEER 44T 400 T RIS IS s 2 B -

SENHATAE 3 AT AR - — (BB O RS s SRR e R e e
HTHIEEISED - 17 DT AT FM 5 3 | SEARBI A NI R A HIET BRI Bt » TR 53
FEITIES EL » B NS o B o Y RO A A - 2 B R 2 0
HIFEL RESHE NN - BB 2 RN, - BRERS B ONEESS - &
RN BSR4« AN LS T - BRI A 28 22mm » THTAY
SR8 I By 21.3mm » SEANIHHE B 25mm - FIE - SSIEROHE 2 R B -

FENEE A SR e R SR BT » o7 Ry KBRSy o -
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(D/W/EEHD@J?R/EE E'j :

a./2 i BE(CFPP) k& (Cloud point) (K © #l1fE 26 Ao » CFPP [EfEHEIA
b.PASKEBEFEAE : HIA 0.5% 5 i BIFERPTK BT 20°C » 40& 27 Fir - AT L2 MERME -
b. 7SR E R R REEAYINA 10 > S5l IIA 5% & IR+ el > 512
A - AR -
ZEERh AR REASZAEHHR AR TR - A8l 28 AR - ERERE Y 5 EE IR RIE G E
AR BEEHE IR - SRR E SRS R R ZE AR 52 -
dEDE MR © $2A 10%50H &3S i HFRR EHFES 72 60~70um - 4@ 29 fir » HFRR I
TERG 2R Ry 60°C o RUHEHEA0H - 1 HFRR HIE RS &y 25°C » DUSRZE4: > W& 30
F7R -
eBHMEIR(R 1 12 ASUHIEE 15%H% - JhARAERE TR 1 mm/s” » 4IfE 31 Fr -
f12 AR 2 BERER b BR8] 32 Fiow » 2050MEL Bz 5%DL & > 5 2RI ARLE) - 5
SHigE BRI R EEH R4 2R - HERBETMHESH -

0

. 80
:g:?:: Ralnt 70 ) —&— Diesel 1
G -5 4 . —&—Diesel 2
w © 603 i _ _ _l= ~Requirement
£ 10 £ 50
2 °
2 o
6—_ 15 ﬁ 40
2 = 30
(=]
O 20 \.\ 20
-25 10 r T - -
0 5 10 15 20 25 0 0.5 1 1.5 2 25 3
Gasoline in Diesel Fuel (vol-%) Gasoline in Diesel Fuel (vol-%)
26 SEHF2 A&7 CFPP Semdg AL &7 DR 52
Cloud pt 2§22 %«5
400 550
350
_ 300 g_
S = 500
@ 250 =
3 = '8
© 200 - . < —— Di X
5 5 / Dlisel . =i
£ 150 [ * - ——+1% Gasoline ‘6-'
2 — =+2% Gasoline = 450
100 1 —— +5% Gasoline -
50 {7 - -+10% Gasoline ~ —&— Stand test +60C
— - +20% Gasoline — = Requirement
0 pr— T T T T y — 400 T y ' T
0 10 20 30 40 50 60 70 80 90 100 0 5 10 15 20 25

EfsTation (vor. Gasoline in Diesel Fuel (vol-%)

& 28 S rhis A& Ef CFPP K Cloud  [& 29 &3 Hhig A/ D& A e R a
pt Z 2 =

(AL 4R BN DS HE MR 38 < 460 1 m)
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550 4
—&o— Diesel

— 500 - w35 — = Requirement
A N ——— 7
@ 450 - T E
e O
[T
T 400 ¥
>
Q h—
E 350 g
3 —#— Stand test +60C @

300 1 —e— Mod test +25C >

— = Requirement +60C
250 T T - - 1 T - -
0 5 10 15 20 25 0 5 10 15 20 25
Gasoline in Diesel Fuel (vol-%) Gasoline in Diesel Fuel (vol-%)
L\ =N =3 E/
B 30 Sxhthi A BRI e B 31 SHHTR AV BITUHEME P8
sl
=

(REESm P &A0H » HFRR JAlEUR R R
512 60CIER 25C » DIR%E A <)

Gasoline in Diesel Fuel

0% | 1% | 5% [10%[20%

Flammability

Vapor bubbles

Lubricity
Viscosity

Cetane number

&l 32 /D EIUHIZ ASEHZ VIR A
ORGSR E, 4t-EEEE )

(2) /PEIEHINELH T -
a e R - SR EATE R > BEIT 0 (RIS ARMIE & R ARE CFR 5 [B)2 8 Uh5 [
ZIRE o
b ZE BRI © AE] 33 As - WEANAERE RABRERE - RN 2 - HgEEIEZER
BRSO ARG - 2 AR AR TR -
c. ¥ ASEHZ Beha R b EANIE 34 Fr
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350 Diesel Fuel in Gasoline
——Gasoline /:
300 |- - -+2% Diesel 7] 0% | 1% | 5% [10% |20 %
+5% Diesel / |
%) 250 | — - +10% Diesel /' | Engine oil dilution
o 200 - — = +20% Diesel — —_——
=1 .
g — -Requirement T / / \/ Running problems
3 150 - .
E = Catalyst and lambda
= 100 1 sensor issues
Octane number
50
0

0 10 20 30 40 50 60 70 80 90 100
Distillation (vol-%) 34 /bESEE R Z Y e E
33 FAolE/ bR ZAR i R (= - IR E, 416085 R E )

(3)95E10 JinZ|{s H 98 B¢ E5 AHZAAYERR : 95 A M N E R {H A 98 FUHAYESH - - FHAFRAAY
i B4 Knock Sensor » 75 [REMERE R - 11 E10 J50HE| ES ARV L > FEHFR A
T ERR R (R R TR M S B < oy B/ T RE i e & -

(4)98E5 HNF(JFE (AT 95 7 Hl « FoAR FAmefiE o

(5)E85 fIESE A : LS HER I E S d B A L g BLGAR A T 2= B g g -
IS T RE g ANEH S R 5 [

(6) E85 hE—MeUHEH FFE FFV) : Z2PAtL & R R & HPABE (1S Lamda sensor #ifE & /2
INGIES % - HE &8 AE 2 E8S B E MRS ESEI 7GREEEEL -

(NIRZKINENSLH © [REKE 68% /K » EHSHE DR ) (R hFa R o A il
ANEDHZSR > A B E S e RRE - RS R BE M 5 IR A PR -

2244 SEBERH RS LGB By

(Impact of Oxidation on Lubricating Properties of Biodiesel Blends)

AHFFELLNTEA FIREIRE R Z i - ELFRARTTAT I (CO) ~ 27 (SUNO) ~ Z I H (SEO) »
FRIEDH (PALO) ~ BIfSAH (POMO) K &7l & B 2 St HI(HEAR) BB 590 - Wi Hofls
HBEAHEY o DL TLLBIHR AL » (EHFFAECE ENS90 2 BY Jiin#Ri# - B7 Z S (LA E MMl
EfHH EN15751 & EN16091(ASTM D7545) - EN 16091 H[I Ak i/ NS A HIE #(RSSOT) 2
T3 GRANHEERCER T > =08 N A 700 kPa SR % 0 IIEAE 140°C - EESHNEE ) N
& B IIHEC A E TEEE 10%65 > Bl Induction time - AbFFE(E A EN16091 2 J57A/RFIEE
6 it B7 S TE A L AR RS LR AR T LD DGR 34 K HFRR Sl -

aBRAE A - R E S HEA(R T - EN15751 K EN16091 ¥ 6 & FAME J B7 ZHlEH
AL, > | BB EE#ZES . SUNME ~ COME < SEME ~ HEARME < POME < PALME » H[IZ%{E 1 FH
Big K A CA o B e~ S LiE E MR - A8 35 Aok » 651 FAME i B B2 e 2 Bilf%
AJEEH linolenic (Sfiil%, /bR =J%EE) < linolenic (Gidilg, +/\hik /%) < oleic (i,
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1)\ EE) - EN15751 K EN16091 7 fa IS FBISAA L » colifie e LB T G B R
fb& MR A TR REZ AR R R E(EY)- ((RIZEHE B100 2 M {£75 POME k2 PALME
RSB IIERIE L T - BERFE S EMEE Dy 8 /NFZZK - AN » SRR 7% [E.2
FAME > Higin 2 S(EME8IS4EL B100 AH{LL > 4fE 36 Fror

FERETETTHE > SEHIADN 7% FAME A HOEEE - 40iE 37 For - ihkdsrng b
& > & TRAESHZ Bl - FORVETERIIE = > A8 38 ok » REE FAME Z o928
M HElR S LR RVAESSH S ARE BN - 550 siREbg - ik 2 BRI - £
LR ZHBRAL FTIR 341341 > FAME 57 25 {b& Ee A R » 1 L AR 2 A s
(Lactone, EiREVESRA) HIFEZRL -

FAME- Oxidation Sathility B7 Blends Oxidations Stability
43 20
o 07
32 i
E ¥
T o E
=
E 2 20 Z
E S 6
T 13 14,04 ‘:
g 12 W - 3452 Kty
= 15 10.53 z 4
=] =
g w =
- 562 =
¥ 245 3
@ o
COME SUNME SEME PALME POME HEARME .\'Eﬂ 0"‘1 ,{\i« -\1 ,\-\ﬁ
W e AV o ‘@
= RSSOT (min) = Rancimat (hours) | &

BRSSOT (min) ™ Rancimat (hours) |

SEME

35 ~[E FAME Z & bRz 36 &R [E FAME ~ B7 &4bM:Eri
B7 Blends- Lubricity Oxidized BT Blends

S50 035 WS1.4 Percent change

00 - EN 00 limits e 70

gsot QI 1T e s 4% g%

400 038 E: B .w .
= 350 g‘ « B B B B m
El 0 2 -
';:-‘ -::: ts_:e *£ zzx Y
P ns o -+ 2%
= 200 £ u—;

I Iz

w
005 3
=20%
o
o

-28,5%

B7COME
B7 SUNME

B7
1} I‘\L\[I:.
B'!Pﬂ.\ll?.
E7 HE \R\[F

A% o ab

- o M N > » s 0%
TuS $1L0 61%\5‘.- “.‘r..i: ﬁvp.\ S"'w m\“’* 40

m=WS1.4 = CoF

37 SN TRFAME 1% o BE RS [l 38 FSLmALERE(LR - R TR E
(B A B Sem A =

2.2.4.5 {EFE 2 BRI B 145 | BBl = S
(2013-01-2606 Effect of Low Viscosity Passenger Car Motor Qils on Fuel Economy Engine Tests)

A B O 2 268 F R (KERE 2 SAE 16 H Al EIPREE IR Kk adi8Z A g (ILSAC)
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IEFITHHIE GF-6 > JRAEFIILA SAE 0/5W-16 o (1] S RALE A AR SR FE 5 [ AL L 7y
& B G EOVC)a i - FEE G ORI A SRR A TE R R 2 ATRE - A
WP PRaT R AL S AR A 5 [ AL B PR RER TR

AL HIER IO S HEH - BEFE (T 1.8~2.9 mPa.s@150 C @ & HtEpEREs 17 A B F
VID %I%Eﬁ%ﬁﬁ% (ASTM D7589) » 3%5H 6 FEELS R FIR(AFAIZR 5 FvR » 26 5 PBEL Rk
BRI - 55 6 FEE BB SRR - [l 39 55 6 PEELFR(F 16 /NEF % 2 Al e EbEL - [ 40
Fy run 55 5 FEERARME 16 /NI 1% 2 B M bbE: - SEREUR - TERENEVEIRT » A ERE SR
A RS (BB SRR A R RRE 2 Heh & PRI R » R - run 52 6 PR B
EpFis IR B hEE SR - MOMEE S AR —E HEH -

PN AREHE Z AR SR 4 ELG SAE OW-4 ~ OW-12 ~ OW-16 ~ OW-20 - B4 H] Group
IR 11 RAAEE = AAE G2 RO - BRT OW-4 4P EAOH B i A BRI EaRAIRC 77 - (HF R
B 5 |28 2 AR T E A (5 [ZEARTRE O TIEREE R, - 4fE] 41 B > OW-4 FE(B0R = 2R R (B2
RS MR ZEEH IR o EErn R GRS A oK Z R T IHE0E - (F&
FERETAE OW-4 {5 R A~ [F] 2 IR E AR T - Re 8 b — 1 ] DU e (A SR e 2

ML -
Stage 1 2 3 4 5 6 E
V 5 :; ) I l
Engine Speed | rpm | 2,000 | 2,000 1,500 695 695 695 E a
g 3
Engine Torque | N.m 105 105 105 20 20 40 EE
Oil Temperature | °C 115 65 115 115 35 115 Sé.o_s Yy
Weighting o300 32 31.0 174 1.1 17.2 = L0
' 1.8 23 26 2.9
Viscosity at high temperature, high shear rate
= @ oC/ m!
=4 F?WIJ VID 5 [Z5Ea 2 6 {EFEEL R @
5 B GBS Ry REN R EIR 39 A[EIFEFEMIH run 55 6 PEERIEM: 16 /1N
P B S B S IR L 1R D= B
80 —17.35 4.0

2.9 37

o 20 - . . . .

2 00 : : : . ‘

: 2.0 el
4.0 - = ‘

% 6.0 - . —

= 0 1 -6.3 550 rpm, 100 deg. €

m2000rpm, 25 deg. C

Fuel Economy Improvement
aflerlé Imursagmg, %o
Friction Torque Change/ %

Vm,osn at hlgj'l lempcralure, hlg1 Shezu rate -10.0 92

@lmucfmpu T84 ORER QSR WG UNCIGI 020 v
A0 REIZLEHOHAE run 55 S PEEREA: 16 Teat 01l
/N 2 B ML ER 41 NEIREFE I = RN MR =R

LRI B EERL
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1S [E SOP8 B ) 3t

AR Z G g £ - £ E R T LR ECOEX T LT - — B EHC B
Eg 55w v] RE M N REFRAMERAEC - NSRBI ERAEEE AN
{ERFEES - 5e ¥ H AR (S ithe) ARSI aRs - AR £ HEAE B0
IREES P KOOSR R HFF R T > UL E RAPIEE& eI - it EHiE
{22 5 N AT T B O > AR S HU B 2 B PR R T ) -

QAR Z Gkl a5 % - B - PAR SO - T - siEEY - [FR A ST
ARG > HRE BRI EIRER % - B ~ VO ROEE R e g — %
RS o I CHEZ T S8 7 RS i S BUPR 5@ R A A A =] 255

1. RETREE TR S BIGSA I R PEBUE RIS, - SBIBUF I LAE NI R (=28 ROR S a3y
HEROTAYE Hl B s Bl = m HC0O2,CO, HC, NOx, SOx,PMZEIH HHF A
e EEERA AR S B R R - OIS AR R RS 5 - e —AGR A S R = R A
(GHOYE 2 he S TR B RT3 R R AR ACHE T 5 ST -

4 RE IR BRI 2 -

IRASHSRIACIE RS 2 oA B LU (R A AR UM ARHE - CH R I S ACREE EE TR E 20404
fE=E] 50% > HHYHERATREMFEN e DUERERFAEEIR - RARIIZEIUTEEER)
Rty FBIRER LB ERCRE - WE NGRS EEREIE I £980% A E - 225 HUAUR B Ry

SAESCHFERC#EEBI0 (AH2E10% 2852 ) - BUREIZ & RE £B7~10 » B
il B S TR &y ERAE - (ELSR0H 5 [5E 2 B R 5 R AR B S S B E M B B L &Rl
ARFFIACE R AT RE ot O B PR ISR Y R AP A RO IR RS AT EOR M B tREE R
Rtz HigEsic IR RNE -

6. JILI7H A T T -
(WAISACHINE S b, SR INEI S E_ B - (4555 B S B Bt e sl B dt 3R
BUR > R R - SRS B S eis [ MR > SAIHREBEMEESS -
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1. Bt &2 TECHNICAL SESSION SCHEDULE

Monday Tuesday Wednesday
21 October 22 October 23 October
Registration Registration Registration
08:00 - 17200 08:00 - 17:00 08:00 -15:00
Coffee/Refreshments Coffee/Refreshments Coffee/Refreshments
08:00 - DB:30 08:00 - 08:30 08:00 - DB:30
Welcome and Opening 5esslon, Keynote | Keynote Technical Sesslons
0930 - 10:20 09:00 - 10:00 08:30 - 10:00
Metworking Break Metworking Break HNetworking Break
10:20 - 10:50 10:00 - 10:30 10:00 - 10:20
Sponsored by:
W A A LTI TR TRCSMTL O0Y RATITITE
Keynote Technical Sesslons Technical Sesslons
10:50 - 30 10:30 - 12:30 10:30 - 12.30
Lunch on your own Lunch on your own Lunch on your own
30 -13.30 12:20 - 13:30 12:30 - 13:30
Technical Sesslons Technical Sesslons Technical Sesslons
13.30 - 15:30 13:30 - 1530 13:30 - 15:30
Metworking Break Metworking Break HNetworking Break
15:20 - 16:00 1520 - 16:00 15:30 - 16:00
Technical Sesslons Technical Sesslons Technical Sesslons
16:00 - 18:00 16:00 - 18:00 16200 - 18:00
Metworking Reception Dinner/Banguet at COEX
18:30 - 19:30 Intercontinental Hotel

18:20 - 21:00

Sponsored by

&

HYUNDAI

Sponsored by:

Lubrizol
[kt

MONDAY, OCTOBER 21 - MORNING

Technical and Business Sessions

Welcome, Opening and Keynote Address (FFL900K)

09:30 - 11:30

Chairperson:

Choongsik Bae, Korea Advanced Inst. of Science & Tech.

Keynote Speakers:

Kwang-Min Min Chun, KSAE President
Donald Hillebrand, SAE President

Namyong Her, Director General of System Industry, MOTEI

Haejin Kim, President of Powertrain R&D, Hyundai Motor Company

26




WELCOME ADDRESS MONDAY
10:10 - 10:20 OCTOBER 21
NAMYONG HER
DIRECTOR GEMERAL OF SYSTEM INDUSTRY, MOTIE Networking Break
Mr. Her is Director General for System Industry in ::;t‘llng_]:ggms Foyer
Ministry of Trade, Industry & Energy (MOTIE). He finished T
Bachelor from Pusan Matienal University in 1990 in Naval
Architecture, Masker from Leeds University 1998 in Politics. Networking Reception
He has worked for MOTIE from 1990 through various Balirooms 207/308 Foyer
offices such as Automotive and Aerospace Industries and 18:30 - 19:30
Industry Development Palicy.

& F ¥ Metworking Reception

Sponsored by

FEATURED KEYNOTE SPEAKER

10:50 - 1:30

HYUNOAI

HAEJIN KIM
PRESIDENT, HYUNDAI MOTOR COMPANY

Mr. Kim iz President of Powertrain RED for Hyundai Maotor
Company since November 2012, Since joining Hyundai in 1985,
he has held numerious pesition including: Vice President of
the Vehicle Development Center, Director of Diesel Engine
Drevelopment, Manager of Diesel Engine Design, Manager of
Gasoline Engine Design. Mr. Kim received his Masters at Seoul
Mational University and his Bachelor at Yonsei University.

TUESDAY
OCTOBER 22 WELCOME ‘@
SO0OWON LEE
Coffee/Refreshments EXECUTIVE MANAGING DIRECTOR, SSANGYONG MOTORS SSANGYONG MOTOR
Meating Rooms Foyer
8:00 - 8:30
FEATURED KEYNOTE SPEAKER
ROOM 401
9:00 - 10:00
TIMOTHY JOHNSON
CORNING SAE {Society of Automaotive Engineers), and

Tim Johnzon is Director - Emerging
Regulations and Technolegies for Corning
Envircnmental Technologies, Corning
Incorporated. Dr. Johnson is responsible

for racking emerging mobile emissions
regulations and technologies, and helps
develop strategic positioning for new
preducts. He has been with Comning for 26
years, and 16 years in the current position.
He iz an acknowledged expert and frequent
speaker and writer on vehicle emission control
technolegy and trends. In that regard, he
received the 2007, 2009, and 2013 Loyd L.
Withrow Distinguished Speaker Awards from

in 2008 was awarded the Fellow membership
grade by SAE. He is a recipient of California’s
2009 Haagen-Smit Clean Air Award.

Dr. Johnson is quite active in various advisory
committee roles with government agencies,
universities, and private organizations. He

iz also on the editorial board of two leading
powertrain journals and reviews numerous
scientific articles on emissions fior many more
journals each year. He earned his BS and M5
Engineering Degrees from the University of
Minnesota in 1978 and 1979, and his Doctor of
Science from MIT in 1987,

Networking Break Dinner/Bangquat
Meeting Rooms Foyer Intercontinental Seoul COEX
10:00 - 10:30 Harmony Ballroom
18:30 - 21:00
Networking Break
Meeting Rooms Foyer All package 1 registrants receive admittance
15:30 - 16:00 to the conference dinner. Additional

tickets may be purchaszed for $120. Check
registration desk for availability.

Dinner/Banguet sponsored by

Lubrizol /

27



Advanced Power Sources

2. {EEZHEEIE TECHNICAL SESSIONS
WEEK AT A GLANCE BY TECHNOLOGY

Advanced Battery Technology (FFLI03) - 3078 27

Advanced Fuel Cell vehicle Applications (FFLIOT) - 3078 25

Adwanced Propulsion Systems (FFL10O) - 3078 24

Advanced Vehicle Technology Competitions - A Written Only Sesslon -

{FFRLTIO)

Electric Motor and Power Elactronics (FFLIOS) - 3078 7

1Gaseous Fualed Engines and Viehicles (FFLIDE) v 3078 9
ydrogen IC Englnes (FFLIOE v 3078 2

Nowel Transmitssion Design - All Wiitien Oniy Session (FFLIOS)

Combustion & Fuels

Altarnative and Advanced Fuels (FFL21S) - 3074 iz}
Cold start and Translents (FFL21T) - 078 |
DHrect Injection 51 Engine Technaology (Part 1.and 2) (FFL202) - 300 32
Engine Flows and Combustion Diagnostics (FFL212) - 307A 2
Fusl & Addlitive Effects on Cl Enging Parformance (Part 1- 8) (FFL205) v 084 19, 2, 24, 26, 2B,
30,32, 34
Fuel & Additive Effects on 51 Engine Performance (Part 1.and 2) (FFL203) - 3088 527
Fuel Injection and Sprays (Fart 1 - 3) (FFLZWD) - 3088 249,30, 32
High EMclency IC Engines (Part 1 and 2) (FRL21E) v 3088 20,22
Kinetically Controlied €I Combustion (ncluding HCCI) (Part 1and 2) - 307A LT
{FAL206)
Mixing-Controlled CI Combustion (Part 1- 3) (FFL204) v 307A 20, 72, 25
Modeding of 51 and Diesel Engines (Part 1 - 2) (FFL20E) - 3078 0, 33
Muthl-Dimensional Engine Modeling (FFL209) - 3078 34
51 Combustion (FFL20T) - 307A 3

Control and Callbration

Durabiliity (FFLAOT)

Combustion Control and Optimization (FFL303) v 300 i
Powertrain Actuators and Sensors (FFL30E) v 300 20
Powertrain Controd & Callbration (Part 1.and 2) (FFLI0M - 300 29,3
Emisslons

Advanced Catalysts and Subsirates (FFLA0D) - 301B 2
Emissions Measurement and Testing (FFLA0E) v e 19
Engine Emissions {Part 1 and ) (FFLADD) - 301B 24, 26
Exhaust Emission Controb SCR (FFLA0S) v 3018 a
Exhaust Emissions Control: New Development, System Integration and - 301B 3B

Lubricants & Powertrain Systems

Room No.

Page No.

- Cl & S| Power Cylinder Systems (FFL502) v IMA il
Crankcase (Part 1and 2) (FFL507) - I01A 24,26
Driveline (FFL506) - I01A kil
Engine Boosting Systems (FFL5017) v I0A 19
Engineered Surfaces-Lubricant Interactions (FFL505) - I0A 30
New Cl & Sl Engines and Components (FFL500) - I01A i3
PAMNEL: Fuel-Efficient Lubricant Technologies for Energy Sustainability and - 401 23
Green Opportunities (FFL510)

Powertrain NVH (FFL504) - I01A 29

(FFL220)

Keynote Address (FFLI0TK) - 401 23
Welcome, Opening and Keynote Address (FFLI00K) - 401 18
Norkshop: The Next General Biofuel Project in Asia (Part 1and 2) - 200 25,27
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MONDAY, OCTOBER 21 - MORNING

Technical and Business Sessions

Welcome, Opening and Keynote Address (FFL900K)

09:30 - 11:30

Chairperson:

Choongsik Bae, Korea Advanced Inst. of Science & Tech.

Keynote Speakers:

Kwang-Min Min Chun, KSAE President

Donald Hillebrand, SAE President

Namyong Her, Director General of System Industry, MOTEI

Haejin Kim, President of Powertrain R&D, Hyundai Motor Company

SAE 4&5%
2013-01-2486
2013-01-2487
2013-01-2488
2013-01-2489
2013-01-2490
2013-01-2491

2013-01-2492

2013-01-2493
2013-01-2494
2013-01-2495
2013-01-2496
2013-01-2497
2013-01-2498
2013-01-2499

2013-01-2500
2013-01-2503

2013-01-2505

. 5w H$% PAPER CATALOG

E e
Adaptive Shift Control Strategy Based On Driving Style Recognition
Mode Transition Dynamic Control for Dual-Motor Hybrid Driving System
Research on Model Based PHEV Hydraulic Module Design
Mississippi State University ECOCAR 2 Final Technical Report
Implementation and Validation of a Series Plug-In Hybrid Electric Vehicle

Fabrication of a Parallel-Series PHEV for the ECOCAR 2 Competition

Vehicle Design and Implementation of a Series-Parallel Plug-in Hybrid Electric
Vehicle

Implementation of Series-Parallel Multiple-Regime Vehicle Architecture Using
2013 Chevrolet Malibu Platform

The University of Tennessee's ECOCAR 2 Year Two Final Technical Report

Sensor Fusion for Liquid Level Detection in Tanks Mounted on a Heavy Duty
Vehicle

Electromechanical Clutch Actuator: Design, Analysis and Experiments

A Simplified Method to Make the Flux Table Considering Temperature
Dependence of IPMSM

Error Propagation in Heavy Duty Gas Flow Measurement

Characteristics of Turbocharger with TiAl Turbine Wheel in a Downsizing GDI
Engine

Influence of Engine Oil Properties on Soot Containing Deposit Formation in
Turbocharger Compressor

Development of a Rotating Plasma Burner for the Regeneration of Diesel
Particulate Filters

Optimization of Dual Fuel Diesel-Methane Operation on a Production Passenger
Car Engine - Thermodynamic Analysis
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2013-01-2506

2013-01-2507
2013-01-2508

2013-01-2509

2013-01-2510

2013-01-2511

2013-01-2512

2013-01-2513

2013-01-2514
2013-01-2515
2013-01-2516

2013-01-2517
2013-01-2518

2013-01-2519

2013-01-2520
2013-01-2521

2013-01-2523

2013-01-2524

2013-01-2525

2013-01-2526

2013-01-2527

2013-01-2528
2013-01-2530
2013-01-2531
2013-01-2532

2013-01-2533

Combustion Characteristics and Generating Efficiency Using Biogas with Added
Hydrogen
Performance and Emission Characteristics of a Biogas Fueled DI Diesel Engine

Potential Utilization of CNG in Stationary HCCI Engine

The Influence of In-Cylinder Flows on Emissions and Heat Transfer from
Methane-Diesel Dual Fuel Combustion

Knock Detection in a Turbocharged S.1. Engine Based on ARMA Technique and
Chemical Kinetics

Multivariable Control of Residual-Affected HCCI Engines Based on Model
Predictive Control

Effect of Stratification on lon Distribution in HCCI Combustion Using 3D-CFD
with Detailed Chemistry

Development of Real-Time Engine Control Using the In-Cylinder Pressure Signal
in a Diesel Engine for Passenger Vehicle

A Study for Fuel Economy Improvement on Applying New Technology for
Torsional Vibration Reduction of Crank Pulley

Analysis of Piston Friction in Internal Combustion Engine

Simulation of Restart Gradability of a Manual Transmission Vehicle Using
AVL-CRUISE

Fuel Effects Study with Small (<19kW) Spark-Ignited Off-Road Equipment
Engines

Fuel Effects Study with In-Use Two-Stroke Motorcycles and All-Terrain-Vehicles
Multi-Wavelength Spectroscopic Investigations of the Post-Injection Strategy
Effect on the Fuel

Vapor within the Exhaust Line of a Light Duty Diesel Engine Fuelled with B5 and
B30

Development of Driving Cycle for CO2 Emission Test of Heavy-Duty Vehicles

A New Measurement Technique for Online QOil Dilution Measurement
Investigations of Split Injection Strategies for the Improvement of Combustion and
Soot Emissions

Characteristics Based On the Two-Color Method in a Heavy-Duty Diesel Engine
Computational Study of Hydrogen Direct Injection for Internal Combustion
Engines

Investigations on a New Engine Concept for Small Hydrogen Power Generation
Units Using LOHCs

Mixing Process of Direct Injection Hydrogen Jet in a Constant Volume Vessel by
Using Spark-Induced Breakdown Spectroscopy

High Speed Video Measurements of a High Temperature Urea Injector Spray -
Comparison of Spray Evolution in Water and AUS-32

Diesel Cold Start into Congested Real World Traffic: Comparison of Diesel, B50,
B100 for Gaseous Emissions

Increasing a Diesel Engine Power Output by Combustion System Optimization

Pilot Injection Ignition Properties Under Low-Temperature, Dilute In-Cylinder
Conditions

Optimization of Gasoline Partially Premixed Combustion Mode

Comparative Study on Effect of Intake Pressure on Diesel and Biodiesel Low
Temperature
Combustion Characteristics in a Compression Ignition Engine
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2013-01-2534

2013-01-2535

2013-01-2536
2013-01-2537

2013-01-2538

2013-01-2539

2013-01-2540

2013-01-2541

2013-01-2542
2013-01-2543
2013-01-2544
2013-01-2545
2013-01-2546
2013-01-2547

2013-01-2548

2013-01-2550
2013-01-2552

2013-01-2553

2013-01-2554

2013-01-2556

2013-01-2558

2013-01-2560

2013-01-2561
2013-01-2562

2013-01-2563

2013-01-2564
2013-01-2565

Size Distribution and Structure of Wall-Deposited Soot Particles in an
Automotive-Size Diesel Engine

A Correlation Analysis of the Roles of Soot Formation and Oxidation in a
Heavy-Duty Diesel Engine

Effect of Injection Pressure on Transient Behaviour of Wall-Interacting Jet Flame
Base in an Automotive-Size Diesel Engine

LES Analysis of Fuel/Air Mixing and Heat Release Processes in a Diesel Spray

Optimization of Diesel Combustion System for Reducing PM to Meet Tier4-Final
Emission Regulation without Diesel Particulate Filter

Partially Premixed Combustion of Gasoline Type Fuels Using Larger Size Nozzle
and Higher

Compression Ratio in a Diesel Engine

Gasoline Surrogate Fuels for Partially Premixed Combustion, of Toluene Ethanol
Reference Fuels

Emission Reduction Potential by Means of High Boost and Injection Pressure at
Low- and Mid-Load for a Common Rail Diesel Engine under High EGR Rates

Impact of Hilly Road Profile on Optimal Energy Management Strategy for FCHEV
with Various Battery Sizes

Scope of Regenerative (Magnetic) Braking in the Production of Electricity in
Automobiles

Actuator Fault Detection and Diagnosis of 4WID/4WIS Electric Vehicles

Development of a POD-Based Analysis Approach for Quantitative Comparison of
Spray Structure Variations in a Spark-Ignition Direct-Injection Engine

Impact of the Nozzle Coking on Spray Formation for Diesel Injectors

Spray and Combustion Visualization of Gasoline and Diesel under Different
Ambient Conditions in a Constant Volume Chamber

Two-Color Diffused Back-Illumination Imaging as a Diagnostic for Time-Resolved
Soot Measurements in Reacting Sprays

Numerical Study of Transient Multi Component Fuel Injection

Numerical Simulation of Evaporating Sprays of Ethanol Fuel Blends
Cross-Flow Effect on Behavior of Fuel Spray Injected by Hole-Type Nozzle for
D.l. Gasoline Engine

Fuel Spray Combustion of Waste Cooking Oil and Palm Qil Biodiesel: Direct
Photography and Detailed Chemical Kinetics

Feasibility Study of Impulse Amplification System for Probable Diesel Fuel
Injection Application

Numerical Study of Pressure Swirl Spray Using an Improved KIVALES with
Dense Grid for GDI Engine

Physics-Based Models, Sensitivity Analysis, and Optimization of Automotive
Batteries

Failure Analysis of Some Toyota Prius Battery Packs and Potential for Recovery

Study on Homogeneous Lean Charge Spark Ignition Combustion

Effects of Hydrogen Concentration on Stoichiometric H2/CH4/Air Premixed
Turbulent Flames
Effects of Hydrogen Concentration on Stoichiometric H2/CH4/Air Premixed
Turbulent Flames

Assessment of Low Temperature Viscosity Performance in Modern Engine Oils
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2013-01-2566

2013-01-2567

2013-01-2568

2013-01-2569

2013-01-2570

2013-01-2571

2013-01-2572

2013-01-2573

2013-01-2574

2013-01-2575

2013-01-2576

2013-01-2577

2013-01-2578

2013-01-2581

2013-01-2582
2013-01-2584
2013-01-2585

2013-01-2586

2013-01-2587

2013-01-2588

2013-01-2589

2013-01-2590

2013-01-2591

2013-01-2592
2013-01-2593

An Experimental Evaluation of the Impact of Ultra Low Viscosity Engine Oils on
Fuel Economy and CO2 Emissions

Influence of Shear-Thinning of Polymer-Containing Engine Oils on Friction at the
Piston Ring-Cylinder Liner Interface

Development of Heavy Duty Diesel Real World Drive Cycles for Fuel Economy
Measurements

Investigation of Engine Oil Effect on Abnormal Combustion in Turbocharged
Direct Injection - Spark Ignition Engines (Part 2)

The Effect of ZDDP Type on Phosphorus Volatility: Engine Oil Performance on
Sequence 111G and Field Tests

Influence of Fuel Composition on Exhaust Emissions of a DISI Engine during
Catalyst Heating Operation

Assessment of Soot Particles in an Exhaust Gas for Low Temperature Diesel
Combustion with High EGR in a Heavy Duty Compression Ignition Engine

Particle-Bound PAHs Emission from a Heavy Duty Diesel Engine with Biodiesel
Fuel

Effects of Engine Operating Parameters on Morphology of Particulates from a
Gasoline Direct Injection (GDI) Engine

Effect of Injection Parameters on Exhaust Gaseous and Nucleation Mode Particle
Emissions of a Tier 4i Nonroad Diesel Engine

Sizing of Soot Particles in Diesel Spray Flame -A Qualitative Comparison between
TEM Analysis and LI1/Scattering Laser

Measurements

Swirl and Injection Pressure Effect on Post-Oxidation Flow Pattern Evaluated with
Combustion Image Velocimetry, CIV, and CFD Simulation

In-Cylinder Observations of Chemiluminescence in Turbulent Premixed Flames
Using a Spark Plug Sensor with an Optical Fiber

Vehicle Cycle Analysis Comparison of Battery Electric Vehicle and Conventional
Vehicle in China

Performance Investigation of Series-Parallel Type PHEV Using Virtual Integrated
Development Environment

Development of Continuously Variable Transmission Fluid for Fuel Economy

Clamping Force Control for Dry-Type Dual Clutch Transmission Using Kissing
Point Estimation

Torque Management of a Hybrid Supercar with Independent Front and Rear
Electric Drive

Robust Feedback Tracking Controller Design for Self-Energizing Clutch Actuator
of Automated Manual Transmission

Automated Optimizing Calibration of Engine Driveability on the Dynamic
Powertrain Test Bed

Vibration and Noise Reduction Technology Development by Diesel Engine Fuel
System Modeling

Study on the Vehicle Cabin Noise Employing the Interfacial Friction in Double
Layered Frames Used in Electric Vehicle

Traction Motors

Pt/Pd Bimetallic Catalyst with Improved Activity and Durability for Lean-Burn
CNG Engines

De-NOx Performance of Combined System of Reforming Catalyst and LNT for a
DME Engine

Comparison of Cold Start Calibrations, Vehicle Hardware and Catalyst Architecture
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2013-01-2594
2013-01-2596
2013-01-2598

2013-01-2599
2013-01-2600
2013-01-2601

2013-01-2602

2013-01-2603

2013-01-2604

2013-01-2605

2013-01-2606
2013-01-2607

2013-01-2608
2013-01-2609
2013-01-2610

2013-01-2611

2013-01-2612

2013-01-2613
2013-01-2614

2013-01-2615

2013-01-2616

2013-01-2617

2013-01-2618

2013-01-2619

2013-01-2621

2013-01-2622

2013-01-2623

of 4-Cylinder Turbocharged Vehicles
Interactions among Fuel Components from Diesel Fuel and Biodiesel
Impact of Oxidation on Lubricating Properties of Biodiesel Blends

Prediction Models Developed for Surface Tension of Alcohol + Diesel Blend Fuels

Development of Surrogate for Fischer-Tropsch Biofuel and Reduced Mechanism
for Combustion in Diesel Engine

Estimation of Elemental Composition of Diesel Fuel Containing Biodiesel

Study of Ether Group Effects on Physicochemical Properties of Cottonseed Oil
Ether Monoesters as Novel Biodiesels

Development of Evaluation System for Exhaust Gas and Fuel Economy of
Next-generation Hybrid Electric Vehicles

A Study on In-Cycle Control of NOx Using Injection Strategy with a Fast Cylinder
Pressure Based Emission Model as Feedback

Multivariate Regression and Generalized Linear Model Optimization in Diesel
Transient Performance Calibration

Servomotor Controlled Standard Automated Manual Transmission for Rapid
Smooth Shifts

Effect of Low Viscosity Passenger Car Motor Oils on Fuel Economy Engine Tests

External Variables that Alter Engine Qil Life Monitoring Systems in On-Road Flee

The Study on Catalyst Light-Off Time and Emission Reduction of Turbo Gasoline
Direct Injection EU5 Exhaust System

Fatigue Design and Analysis of the Vehicle Exhaust System's Hanger

Investigation to Charge Cooling Effect of Evaporation of Ethanol Fuel Directly
Injected in a Gasoline Port Injection Engine

Demonstration of Fuel Economy Benefit of Friction Modifier Additives via
Fuel-to-Lubricant Transfer in Euro-5 Gasoline Fleet

Meeting RFS2 Targets with an E10/E15-like Fuel - Experimental and Analytical
Assessment of Higher Alcohols in

Multi-component Blends with Gasoline

High-Volume Ethanol Fuel Composition Optimized for Cold Driving Conditions
Impact of Octane Number on Fuel Efficiency of Modern Vehicles

Investigation into the Influence of Charge Cooling and Autoignition Chemistry on
the Greater Knock Resistance of Ethanol over Iso-octane

Measurement and Control of Fuel Injector Deposits in Direct Injection Gasoline
Vehicles

Comparative Performance Analysis of SI Engine Fed by Ethanol and Methanol
Reforming Products

Reduction of Methane Slip from Gas Engines by O2 Concentration Control using
Gas Permeation Membrane

Gaseous Emissions from Euro 3 Motorcycles and Euro 5 Passenger Cars Measured
Over Different Driving Cycles

Gasoline PPC: A Parametric Study of Late Cycle Mixing Conditions using a
Predictive Two-zone SRM Modeling Tool

Exploration of Heat Release in a Homogeneous Charge Compression Ignition
Engine with Primary Reference Fuels

The Design and Optimized Combination of Combustion Modesover Full-Load
Range in a Multi-cylinder Light-duty Engine
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2013-01-2624

2013-01-2625

2013-01-2626
2013-01-2627

2013-01-2629

2013-01-2630

2013-01-2631

2013-01-2633
2013-01-2634

2013-01-2636

2013-01-2637

2013-01-2638

2013-01-2639

2013-01-2641

2013-01-2642

2013-01-2643

2013-01-2644

2013-01-2645
2013-01-2646

2013-01-2647
2013-01-2648
2013-01-2649

2013-01-2650

2013-01-2651
2013-01-2652
2013-01-2656

Improvements in Thermal Efficiency of Premixed Diesel Combustion with Low
Distillation Temperature Fuels

Ignition Delays of Different Homogeneous Fuel-air Mixtures in a Rapid
Compression Expansion Machine and Comparison

with a 3-Stage-ignition Model Parameterized on Shock Tube Data

Emission Formation Study of HCCI Combustion with Gasoline Surrogate Fuels

Bio-Ketones: Autoignition Characteristics and Their Potential as Fuels for HCCI
Engines

Improved Lagrangian CMC for Simulation of Combustion Under Diesel-like
Condition

Evaluation and Development of Chemical Kinetic Mechanism Reduction Scheme
for Biodiesel and Diesel Fuel Surrogates

Numerical Resolution of Multiple Premixed Compression Ignition (MPCI) Mode
and Partially Premixed Compression Ignition (PPCI) Mode for Low Octane
Gasoline

Development of Biodiesel Skeletal Mechanisms for Kinetic Combustion Modeling
Large Eddy Simulation of Liquid Fuel Spray and Combustion with Gradually
Varying Grid

Effect of Injection Timing Retard on ISI Strategy in Lean-burning LPG Direct
Injection Engines

Flame Area Correlations with Heat Release at Early Flame Development of
Combustion Process in a Spark-Ignition Direct-Injection Engine Using Gasoline,
Ethanol and Butanol

UV-visible Optical Characterization of the Early Combustion Stage in a DISI
Engine Fuelled with Butanol-Gasoline Blend

Development of Energy Reduction Technology in FEAD -Development of Friction
Mearsurement Technology, Layout, and Tensioner System

New 1.4¢ SI Engine Development with the Aluminum Thermal Spray Coated
Counter Spiny Thin-Wall Cast Iron Liner

An Example of Optimal Cylinder Head Gasket Design for Light Weight High
Performance Engine

The Analysis of Crack Mechanism and Estimate of Life Time by the Vibration
Measurement of Stainless Exhaust Manifold in Firing Condition

The Effect of Low Temperature EGR and Low Compression Ratio on NOx
Reduction for EU6 Diesel Engine

A Novel Design and Validation for Turbine Housing Inlet Flange

System Simulations to Evaluate the Potential Efficiency of Humid Air Motors
Numerical Investigation of the Scavenging Process in Marine Two-Stroke Diesel
Engines
A Parametric Design Study for Minimizing Bolt Boss Stress of Engine Front Cover
Modeling and Control of Single Turbocharger with High Pressure Exhaust Gas
Recirculation Diesel Engine
Optimization of Cold Start Operating Conditions in a Stoichiometric GDI Engine
with Wall-guided Piston using CFD Analysis
Engine Friction Accounting Guide and Development Tool for Passenger Car Diesel
Engines
Research of Mechanical Load and Wear of Valve Seat
Using Valve Timing and Exhaust Back Pressure to Improve Catalyst Warm-Up
Time
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Investigations on Mixture Formation during Start-UP Process of a Two-Stage
Direct Injection Gasoline Engine for HEV Application

Comparison and Evaluation of Wear, Performance and Emission of Diesel, Karanja
Oil Biodiesel and JP-8 in a Military 585 kW CIDI Engine

Investigation on the Effects of Dimethyl Ether Blending to Bunker Oil for Marine
Diesel Engine Use

Effect of Additives in Various Biodiesels and Their Blends on Cold Flow
Properties, Oxidation Stability and Diesel Exhaust

Emissions

Inner Diesel Injector Deposit Formation Mechanism

Effect of Injection Parameters on the Combustion and Emission Characteristics in a
Compression

Ignition Engine Fuelled with Waste Cooking Oil Biodiesel

Effect of Injection Timing on Performance, Emission and Combustion
Characteristics of a Common-Rail Diesel Engine Fuelled with Coconut Qil Methyl
Ester

Comparative Assessment of Performance, Emission and Combustion
Characteristics of Blends of Methyl and Ethyl Ester of Jatropha Oil and Diesel in
Compression Ignition Engine

Emission Studies on a VCR Engine Using Stable Diesel Water Emulsion
Comparative Study on Performance and Emission Characteristics of Fish Oil
Biodiesel and Mahua Oil Biodiesel Blend with Diesel in a Compression Ignition
Engine

Soot Formation of Different Diesel-Fuels Investigated by Chemical Luminescence
and Laser Induced Incandescence

An Aerosolization Method for Characterizing Particle Contaminants in Diesel Fuel

A Study of Emissions Reduction through Dual-Fuel Combustion with Propane in a
Compression Ignition Engine

Internal Diesel Injector Deposits: Theory and Investigations into Organic and
Inorganic Based Deposits

Performance and Emission Characteristics of a Diesel Engine Fueled with Pyrolysis
Oil-Ethanol Blend with Diesel and

Biodiesel Pilot Injection

Combustion and Emissions Performance Analysis of Conventional and Future
Fuels using Advanced CAE

Development of a Heavy Duty Nozzle Coking Test

Experimental Investigation of Optimum Blend Ratio of Jatropha, Palm and Coconut
Based Biodiesel to Improve Fuel Properties, Engine Performance and Emission
Characteristics

A Comparative Study on Performance and Emission Characteristics of
Compression Ignition Engine using Biodiesel Derived from Non-Edible Feedstocks

A Study on the Improvement of NOx Emission Performance in a Diesel Engine
Fuelled with Biodiesel

Diesel Fuel Oxidation Stability: A Comparative Study

Impact of Waste Cooking Oil Biodiesel on Performance, Exhaust Emission and
Combustion Characteristics in a Light-Duty Diesel Engine

Fuel Property Effects on Oil Dilution in Diesel Engines
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Aromatic Additive Effect on Soot Formation and Oxidation in Fischer-Tropsch
Diesel (FTD) Spray Flame -Morphology and

Nanostructure Analysis of In-Flame Soot Particles via HRTEM

Understanding Polyisobutylene Succinimides (PIBSI) and Internal Diesel Injector
Deposits

Utilization of Blends of Jatropha Oil and Nbutanol in a Naturally Aspirated
Compression Ignition Engine

Crude Tall Oil-Based Renewable Diesel as a Blending Component in Passenger Car
Diesel Engines

Sodium Contamination of Diesel Fuel, its Interaction with Fuel Additives and the
Resultant Effects on Filter Plugging and

Injector Fouling

Pushing the Boundaries of the HFRR: Impact of Increased Test Severity on Wear

A Numerical Study of the Effects of FAME Blends on Diesel Combustion and
Emissions Characteristics Using a 3-D CFD

Code Combined with Detailed Kinetics and Phenomenological Soot Formation
Models

Optimization of Diesel Combustion and Emissions with Newly Derived Biogenic
Alcohols

Influence of Intake Air Dilution with N2 or CO2 Gases on the Combustion
Characteristics of a

Dual Fuel Diesel Engine with Natural Gas

Misfueling: What if Gasoline is Fueled into a Diesel Car and Vice Versa?

The Effect of Molecular Structure on Soot Emission of a Heavy-Duty
Compression-Ignition Engine

Study on Properties and Performances of Methyl 2-Butoxyethyl Carbonate as a
Clean Diesel Fuel Additive

Influence of Innovative Diesel-Ethanol Blend on Combustion, Emission and
Fuel-Carrying Components

Investigating “De Minimis” Level of Fatty Acid Methyl Esters (FAME) in
Distillate Marine Gas Oil

Study of Combustion Characteristics of a Quasi Internal Combustion Rankine
Cycle Engine

Investigation of Lubrication Oil as an Ignition Source in Dual Fuel Combustion
Engine

Loss Analysis of a HD-PPC Engine with Two-Stage Turbocharging Operating in
the European Stationary Cycle

Fuel Economy Potential of Partially Premixed Compression Ignition (PPCI)
Combustion with Naphtha Fuel

Effects of EGR and Intake Pressure on PPC of Conventional Diesel, Gasoline and
Ethanol in a Heavy Duty Diesel Engine

Demonstration of Air-Fuel Ratio Role in One-Stage Turbocompound Diesel
Engines

Simulation of Exhaust Gas Residuals in a Turbocharged, Spark Ignition Engine
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