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A Study on the Effect of Third Land Pressure on Lubricating Oil Consumption of a Gasoline Engine.

Yohei Ohno Koji Kikuhara

Akemi Ito

Masatsugu Inui Hirotaka Akamatsu

Reduction of engine oil consumption is required for preventing poisoning an after treatment device, an

abnormal combustion and so on.  The effect of the third land volume of a piston on engine oil consumption

was investigated. Gas pressure at the second and the third land lands were measured and calculated.  Oil

consumption was also measured. Findings showed that the third land volume affected oil consumption.

An increase in the third land volume was effective for decreasing gas pressure at the third land and improving

oil consumption.
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Lubricating oil combustion(LOC), Land pressure
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Fig. 1 Pressure sensor using optical fiber
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Table 1 Specification of pressure sensor
0-1000 psi (0-1 MPa)
< 0.2% of full scale

Pressure range

Resolution

+0.5% of full scale
-20 to 150 degree C

Accuracy

Operating temperature
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Fig. 3 Schematics of pressure sensor embedded in the

piston
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Fig. 4 Linkage device for pressure sensor using optical
fiber
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Table 2 Specification of tasted engine

B Tyne Singlejcylinder. Fo.ur-stro.ke
spark—ignited gasoline engine
Displacement (liter) 0.673
Bore X Stroke {mm) 86 x 86
Compression Ratio 10
Maximum BMEP (MPa) 0.9
Maximum Engine Speed (rpm) 2500rpm
Number of piston rings 3
Balance shaft Primary and secondary
Piston cooling jet Oil jet

Fig. 6 Tasted Engine
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Fig. 7 Typical measurement result of cylinder, 2nd land and

3rd land pressure

, 3 . Cylinder pressure

26 ' -

24

22
2

1~8 X

16 ,,,,,

1.4 R, R

12 : -2nd land pressure
i Y + + {

0.8 : : o A

06 /.

04 _ :

02 L
5 d

02

Pressure[MPa)

Sfd land pressure

-360 270 -180 -80 4] 90 180 270 360
Crank Angle[deg.]

Fig. 8 Typical calcurated result of cylinder, 2nd land and
3rd land pressure

(Measured cylinder pressure was used as input date)



SE, T2 FEAOHEEITICHEY, yY—FF U FE
FBIZBELELODFANY VTEIZONWTIE, 2ROV A
RL— VRO A VY v TEEBEEOET MUICITREE TR
LTW3. ZOEIZOWTIEESE%, EEEOHBIZLVE
RHFHEREECR EEZRY 2. LT v RESDEKE
PRI DI TARBETH S Bz, LK, Z
DEEZANWTY— KT v FERROBRNZITo 72

3.2. RHEIZX BV — FT v FERRKORKRET

3.2.1. 7¥ FEAOEEFEDKR

T CIEETROHEFEZAVTY— R > FERREE
{LERT7ZBEDOT Y REARKKEZFEL, T REARZA
N EVIZEX BZEERHERT ADICKERT— KTV FR
A L7z

3.2.2. +— K7V FEIRORET

T v REAENRIFANETREN ST DREFEND, EA T
U REACRL, $—FI7 U FEAZBELRELER, &S
VRIV FEANRATEEANEV TR T B ERELE.
ZZTSIDER MDY —RFT L REBEEZILKTHZET
HF—RKI7 2 READOEBER 7=, ZLTH— K7 RMEIE
WRFEZ 2BERETH LT, —F7 v FEORE
FANVEBICRIETEEBOERETo72. BRLEZER M
DFHIIR 3 ITRT.

A MAEY—RZ v RESMEEZEIEIT 52 & TH—F
YV REEZSID ER R KV 2.3fFIER L. &R, &
A R 7 EOEEREREN 1L 3fFIEK L. EXARB
12— K7 FEICEEZRITDHZE T, B R 740
BEEEEZE SR TICH—FZ FMEEZ SID A &
D LR 2. 3FIERL

X8 IZ2ATIFDSID R by, X ARUBDES
v RZ v REARKESERERZ Y. fEIENRKE,
BEhCEEEZ =Y. SHERREERR LA, SDEX b
VEEAMUBOHERIFIFZELVHEREZRLTNSS, B
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