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ABSTRACT

To improve the vehicle fuel economy, various technologies such as improvement of power
train efficiency, use of light weight material, improvement of aerodynamic design, have been
studied. One of the possible way to improve the vehicle fuel economy is to reduce the engine
friction loss by improving the engine oil characteristics. In the present paper, it was examined the
effect of the engine oil viscosity and the addition of friction modifier to engine oil on vehicle
fuel economy improvements. Moreover, the effect of engine oil degradation on vehicle fuel
economy was examined with two gasoline vehicles and one diesel vehicle by using the fuel

economy test facility.

z97)4&80) : Automotive Engine Oil (A5 2}¢13 2. Q), Fuel Economy (€H]), Viscosity
(A &), Friction Modifier (9}2 =74 #|), Degradation (& 3})

1. 4 & @

AR AFAA oM, A AR
fFaOIEAUA R &4y AY AR 4
(29 11949 2o A7ER] FgAde A3
o £48 F duAFAA AAGN FESH
o8 duiAe 182%0] B, HFHo
2 Fgd AEHE FEAUAE 126%
Az E3¥S B & Ao IEEE FYPA

185

dE oAt AMRY oWelxE Z7] 256%}
202% 3= 23FE ¥ T A

getA, A53 AFAdNE A3 2 AF
Z RGM Y £AqUAE EolT F R L
UAE £ dulE A3 Asto, dAEE
o %3, Z#s, FIALY AR, FHALR
€9 $4 § 4F QuAdVIeY AEe B



sy
24 W.IY%

AP DAER) PERCS

{29 1]

AERAH oA 58

ge duAE 49 B9, (29 20949 2o
FE24NUAZAN wWr1g92 20~45%7F &4
go), dAYzELo] 15~30%, AWEAZHE
o WAEHo] 1~5%, BIIF TFFH H2Ho|
U SREAE H2S SEFANNY vl¥EA
o] 7~38%& AATYH.

20%-45%
Exhaust

1%-5%
Radistion

100%

Fuel Energy
~ 6.0% Valvetraln
~440% Pistons & Rings
~12.35% Joursal Rearispn
~27.8% Pamps
15%-30%

Cootant 0%-15%

Power

(2% 2] 92 &RoMY A 5§

!

olg} Zo), dA nFEA g JuAEA
o] 433 & wF S AAsT QU7] Wi, A
A9 EA4E N sfFEAE AREL
24, dug Nddnz e xHo] L
A3 9o, oo wgdtq AU 7
7z 9A JEddAY 54 APIHANME
1983939 SFR#FNAYE dWede] A4
o] 2H1 You, AAMAS} JAMAR 7A€
ILSACAXE 199339 H8E GF-113

156

(API SHd| @ulA A M EH

dRode eFHT A F7htn )
o olgd, dulsl THEY AFYY AFHE

AR %719 5 CarAl@HoNM, Seq. VI,

Seq. VIA, Seq. VIBZ ¥3}3tx itk

€ R
Qv

0
ey

2. Azieglel M| s

AALYL AAuISEy] AF FEOLEA

A tg 27847 13 Ao

D 94299 A= AdAFFFAA, 2
PaZuold, AU ooy, 26T
52 FA&Eo] Aot olg AAF
FROA, A2 HxE @HFW dF
o] A3ty dArLME ALY F U
a8y, 43299 AxE YR WFH d
I$E58EY otd € A%V Fodo.

@ ctExAAY J7t 0 AAEFRAA A,
EAGEYS FUEAE AL AW
Hol7] wWEo], dAFeYe] wEEAA
(FM; Friction Modifier)E H7}3l224
upgdo] ZAaHo duaulE AR + A
o 23y, o= 79 @A AE 9F
o2 HJEd F4£FWEE FAAE + 3
.

2.1 AEiegle| HE e} odH]

AAe YA QulAN FHo] 7HF EL
& APEHEA, o] B39 AW H{R9
A5 ol FEL S AFEe AuE FFA
Act.

i d2AAE F7HA & 5W309 2
Z9 AxE ¥3 5W202 & [2¥ 38 A

R2
k&
a5



6
[ oa : ad o=
L 5 W20 e
Wb 60°C -
= A
7’ ~———
w Ll S 00
| ,
i &
I S -
o
_.2 -
_4 A 1 - A L e " A - . 'y )
500 1000 1500 2000 2500 3000 3500

HZIB X2 (rpm)

[29 3] AR AS9 F-&0] 5W209 ©lFEA
Ao uAE 4
6
[oz : auw a2z
F 0 W30
4+ s
60°C
; b—_——q/_o
: o
g F ””"A\\
& ~
T S S
g2 1 ™~
100C \B
-2+
-
-4 P P F : L )
500 1000 1500 2000 2500 3000 3500

HZIg| X< (rpm)

o] 0W309] vldEa
o tXEe %

(19 4] A3 A
Az

:":
&
229 JEE W¥F W02 F [29 4]
Jsiw, RE dA A&ETM AHRKL60T)
zAd M9 sl@dEAI}L AA ARAA, JEK
Ql 5W30e] svla] 5W209] H$ole 35~45%,
0W309! A$ole 25~3.0% vtHED 7ol
EolA R Utk EF, TH(100T) ZHAME,

157

0W309] &2 3AEEFGA dFE&A A
&o] Zade o, dAFZ J&fd v
E3 AL F4EE £ 7 UG

<
@ 3
2
w2
O
&1
[e1]
5
T o
&
@ -1
(Y
2
5w 10w 20 0 40
SAE HES3
(29 5] ¢7F AEHdANY A=5FH
GRS
5
ow20 || 5W20 SWap | 10W30
ol
E of
5 |
2 AARY },
0 5

T T
40 50
=8 T (mm?/s)@40T

60

(28 6] 48 F=f/AAY ALFHEY
L

APz 71AT w@FEL Ao B
v ANESE 49 2d (29 5ldAMg 2
o), &7 HZRAH F=TFE SAE 5WHA
407t WA W, AAFHA ANPAAM 4%
ol Asiulgol FYEL £ + U, [1¥
glelMst o] OFAEZHE AT EPA
City/Highway CycledlAe] QulIAg ZH3el
HNE, AYE AAede durt s B
F Ak,

a8y, 93099 AYEse 12nATAH



T(HTHSA®)Y Az}, AdtAdYy A3,
e 7 5 FAFE WESHL Y] BE
AAF AVAE AHEEAY dAZY Jied
o o3 At T AAx Fot

=

[ nm cunssa suozz |

PUEZE WO U022

2.5 2.6 2.7 2.8 2.9 3.0 3.1
150% HTHS B& (mPa-s)

[2% 7) HTHSHE9 FI9 2= vojge njea

PRS- —
0
ol .
S
5 e
a | .
o 0.5 ~
< ‘i
=
0 IS WS RS S SN | [

2,5 2.6 2.7 2.8 2.9 3.0 3.1
150 HTHS B & (mPa-s)

(29 8] HTHSH =% H2W g3 vl2e

AV dY APz} W J2EH
Ed vXe 9FE A (29 7% (29

8ldl 23 H(150C HTHSHEE ARE AMY),
A7t At AV e gy oys) wx
H g9 nudge] 48 B £ QoA 7
S48 NF T IS VY S A3
dF HA7HAY Ui 4 Fol 78S
¢ £ At =2 FE A g2 FHFAY
AZAHA Azt wepr wojyg2xrt F73
35dt7l & oo dulsAE HERE
MFol Waste] AFH Yot

ARzt FUEAY wRe vXe ¥
€ 2A% (29 91 93", 9A FxA%}
o wetA FHBAL uEFo) F5FS B &
don, F=Ad}e W wlRoHOo2AN Sec
ElQle] ZnDTPE £33tY nl2E 29 & o
o, SecBtY S THF AMS-EHE 299 Atslet
Aol Adtsle EAZ} AR, FUBA
FENEEY AF FT AAZeA9 Yo @
%] AFH1 At

9.0
8.9
8.8}

&

=HY By (M)

8.3
8.2

g —— 0 B ——

Pri : Sec = 50 : 50

—

T

1 3 . Il 1 1

J
2.5 2.6 2.7 2.8 2.9 3.0 3.1
150= HTHS B & (mPa-s)

(29 9] HTHSH =9 FHEA FF9 2

2.2. OIS =ML} HH|



AR UMY AugAdHezN, e
AAE3 9o PlAZXAAE A3 T
2HHR g 53 FHHANME FA&E
o] AujFely] A& HAG vFZHAE A
439 ol 2ASE Foln FEFEZ S F2AR
ozA dulg AL & Ut

5W309] AFeUs MoDTP(Mo : 700
ppm), MoDTC(Mo : 700ppm) 2 c2HEZ
A5wt%)e tEZAAE Fristd, vlgE
3 AZERE A, EALHYY FUBEAE
Ao dis) A 2%E (29 101~[2
12191 vepd

O  WDTP, Mo 700 ppm
A 1 MO0TC, Mo 700 ppa
O MAHEZ, 15wt

~~
S~
~

OtEs AN2AE (%)

A 1

L

i 1 L A 3 1 1 Y
1000 1400 1800 2200 2600 3000

HNEH 4 (rpm)

(29 10] o2 AHA A9 A3 ASF E
o2E3 A&

Zz

w 10F

Qo o=

=3 sk e

2 =

LY - 0 ; WDTP, Mo 700 ppm

& 4 2 MoDTC. Mo 700 pom

Y O WA, 15w
_]0 A - - i L. ]

60 80 100 110
s e (C)

(2% 11] opRZAA AFEAY A §& 2
n3Ea 4TS

age o3y, uEARPAE H7EA B
71 &% 5W30e] Hlste] 3FF vlEZYA =

159

20 ~
< JR—Y
—_— 13 ﬂA-—_
a ’a’
: 1l e
= 5 Py A
il B
W = S . MoDTP
w & 0 NoDTC
= -5 ZlonAHE
-10 s I ] 1 1 .
0.0 0.4 0.8 1.2 1.6
AN (%)

(29 12] mb32AA A7hge] #Hets} np@ES A3

F olBEIAZE] A ANEE
B, AAAL57 AeErE, dAfL0] 45
45, nFzAa e ArbEgol
FEAAZLEC] FHEE B F A% Y,
MoDTPA s} MoDTCAI Y st&=A A7t o2
ZARY nFAZER/} 231, MoDTPAE &
F AN E Add stFAZERE S F
AL £ F Ug

9, MoDTP# MoDTCAH Y vt zA A7}
FU8A BT vpRo wXE 4%, TIA
3 AZFEEA WMEEEE 2 100439 A
ANG & ARG A 9&d, [29
1319149 o] MoAY sl2zAAE A&
of maty Frze I} AAES FAY &
gt 23y, MoDTPY MoDTCAY vt
ZAA e RFLZANA 29 FFY A7
gMe 248 408 M4l & Aes

A Atk

23 MEEs ¥ oE=FA] ot Ayl
kx4

dR9Ye] AYESHE RN ZIH}
Qe BEd), AWRES) oo YANE AEF



Y=o HRN2Y (u)

[ ]

FM 2383t MoDTP &3t MoDTC &3t

$ fEEy] dEd HAF ojFEAYA
9 AHEE A Aoz AzZEh APE
g AZPAE A7t 40U 10+ 15RE
AulA g ZHE (29 14]4 Jebdd.

1020
1016
=
E
2 1010
o
[*]
w
T 1006
('S
$
g 1000
]
I
099 |
0.2%0 .
REO a b ° d
5W-30 SW-30 +FM 5W-20+ FM

(2% 1] AEES L HE2AA g BE Q)
Ay L3

ade] odd 5W309 J1&%  (REO;
Reference Engine Oi)el &, #7144
9 tEzAFAE ¥HE ALdE, 02~07%
9 Quigdol FolA R, {§7FHA vtEZA
AE Artstn 5W-2022 A=Y AL

Qe FeoE AAgfol vatel 12~16%9) @
M 537k QIS B £ Ao

3. trel AlBsel 2|

AN YL AgHAANA AL dalsid 3
E7t W] Wi st&dAF 209 A
AF 1HE AHSdd, AR Y AR
U9l A3} duld vlAE JFS ARG B
ot

QA ANGE ARAME, F2PEAE
4, 22838 2= A5 A (Clayton,
DCE-80), #8#8& A8 Driver's Aid
(Horiba, CSRD-3000), ui&7}AE47]
(Horiba, Mexa 9200) 522 FAHu, Ay
o] Syt FYAUZFFREQY CVS-TBE
g FFYE w9, wWEsHe CO, THC,
CO:E 343x, old 93 AuE &3
(a8 15 F=2).

100

Total Trip Length : 17.84 km
Totat Trip Time : 1875 scc
Max. Speed :91.2 km'h
Mesn Speed : 34.1 kmh

Speed (km/h)

o 300 1000 1300 2000 2500

Time (sec)

(29 15] CVS-75 Mode

[29 16]°l, 9861kmo} 918 kmE F
P slEdxE A, B9, 5166kmE FYo
dARF Ad AoA, FHAEE AR A
2¢ VYR uAHHE WY, CVS-75 =



ddlE wiwste] vepd

0ld Oil @New Oil

]

Relative Fuel Economy
b1

=
&

096
Gasoline B
Test Car Number

(29 16] L8549 Mg Avjulzm

239 93td, AHSfol duldte JHEAXF
At gARE At AfdA dulzt A,
KU Be F/18e A¥E BAFY, o8
25 9] W3} Zo] FopA, B AFed A
Tol 38 B & Ak gdeiy, ke 2
AAF 25 F4Y JdAFH d3Ld n@§F7)
olhol e, AHE-fre] Sy} duld vAe 9
o 235 A Aoz AAHY, ojujd] MY
40T 100C 32 25 gubzd <dxed
gAY HEHY W S0 UeE
+ AT

4. %EY

o AWeYs RYEH B PHAEFAZ 2
£a) Qo) vAE 9P AERT, AHH
Age QEE AW WA wsith A2 1
$7ksh obg®) FlFusekl W olushes
o WEARl Ugdel AFA Auly Fol
27931 Jow, AFAZYE WEHE fau

161

27h29) Aol A8 TASHE ASHoz
2793 Q7] e, 4 del a7HE B4
o A% ASHAGT T 5 ARG WY, 1
B% 7149 AL olgd HAARAS HMEH
2% MY AeAEe 9% 2o Be x¥
o] 279 474t

Ajmt

5. &ngs

1)  Kenji al, Fuel

Consumption Reduction Technology

Hanada, et

in Relation to Gasoline Engine Oils,

Jidousya Gijyutsu, Vol47, No.b5,
1993.

2)  Takashi Nagashima, et al,
Development of 5W-20  Fuel
Economy Engine Oil, Jidousya

Gijyutsu, Vol.50, No5, 1996.

3) JEClevenger, et al, The Effect of

0Oil
Combustion on Fuel Economy, SAE
Paper 841389, 1984.

4) K. Akiyama, et al., Fuel Economy
Performance of the Highly Efficient

Engine Viscosity and

Fuel Economy Oils using Chassis

Dyanmometer Test, SAE Paper
932690, 1993.
5) 294 9, ARk B0l ABH dul

e 9% FFAEATHY FATEU
3], 1998.

6) o194 9, &&F WTA WS AT U=
g %937 KIER 97534, 1998.



