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Abstract : Minimizing the cylinder wear and the consumption rate of cylinder oil in a large two-stroke diesel engine is
of great economic importance. A motor-driven cylinder lubricator for Sulzer RT-flex large two-stroke diesel engines
developed by authors is in need of mounting a quill system to lubricate cylinder parts for a smooth operation. In order to
apply the common-rail lubricating system to the developed cylinder lubricator as the second research stage, the
mechanical quill system with a progressively quantitative distributor (M.D.S.) is improved in the electronically
controlled quill system with an accumulating distributor (E.D.S.). In this study, the effects of lubricator motor speed,
plunger stroke and cylinder back pressure on oil feed rate and inequality rate are experimentally investigated by applying
E.D.S. to the developed cylinder lubricator. It is found that the oil feed rate of E.D.S. is higher than that of M.D.S.
because of the increase of delivery speed and volume by changing the role of accumulator in the same experimental
condition. It can be also shown that, in E.D.S., the inequality rate is decreased a little or hardly unchanged as the cylinder
back pressure and plunger stroke is elevated, while the inequality rate increased in M.D.S.. The inequality rates of E.D.S.
and M.D.S. are lowered as the lubricator motor speed is increased.

Key words : Cylinder lubricator( & =-71), Electronically controlled quill system equipped with an
accumulating distributor(F 421 7] -2 Ao} 4] A A|2=®)), Inequality rate of lubrication(FF &Y
§), Large two-stroke diesel engine(tha 2307 t]&A7]2), Oil feed rate(FZE %)
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Table 1 Specifications of test cylinder lubricator

Item Specification
Type RTA48T
Plunger diameter (mm) 12
Stroke (mm) 9
Discharge quantity 203
(cc/(point - stroke)) )
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A Study on Inequality Rate of Lubrication for Motor-driven Cylinder Lubricator by the Electronically Controlled Quill System Equipped
with an Accumulating Distributor in a Large Two-stroke Diesel Engine
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A Study on Inequality Rate of Lubncatlon for Motor-driven Cylinder Lubricator by the Electronically Controlled Quill System Equipped
with an Accumulating Distributor in a Large Two-stroke Diesel Engine
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Fig. 7 Comparison of lubrication inequality rate relative to back pressure between the electronically controlled quill system
equipped with an accumulating distributor and the mechanical quill system with a progressively quantitative distributor for
four kinds of plunger stroke as a parameter of the respective modeling cylinder at a 120 rpm of cylinder lubricator
speed(oil pipe length = 6.78 m, oil temperature = 45 C)
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Fig. 8 Comparison of lubrication inequality rate relative to back pressure between the electronically controlled quill system
equipped with an accumulating distributor and the mechanical quill system with a progressively quantitative distributor for
four kinds of plunger stroke as a parameter of the respective modeling cylinder at a 100 rpm of cylinder lubricator
speed(oil pipe length = 6.78 m, oil temperature = 45 C)
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Fig. 9 Comparison of lubrication inequality rate relative to back pressure between the electronically controlled quill system
equipped with an accumulating distributor and the mechanical quill system with a progressively quantitative distributor for
four kinds of plunger stroke as a parameter of the respective modeling cylinder at an 80 rpm of cylinder lubricator
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for four kinds of plunger stroke as a parameter of the respective modeling cylinder at a 60 rpm of cylinder lubricator

34 sl

er

speed(oil pipe length = 6.78 m, oil temperature = 45 C)

=AISASEE=2E A2 H35, 2012



Y 238 CIEV |28 JefEul7| F5 MAolA 3 AAH RES MRIH FRV|2 F7 EFYE

= a9 gk BAA g ARSrE
Tl F7h5 3 YA T EDS.2] FF
o gkt 94 B4 B

ol AT e HolFL s L T

2

9

N

N

o

e
o
=5
o g M 4

o M o omr 2
MA@ o N o 0@ o

es]
o
»n
o
o
o
o
>
r
n)
>
o,
A=
X
g0
o
> o A
Ho o = o0
RO rlr M

=
o,
)
=2
i
y
ina
)
o
utl
o
et
Ho
N
ok |
ojl d
i
2 4

o
ofy
i
Jo
o
2o
Y
)
)
2
2
my
Hl
rlo
N
Ho
i
&
e
i

-
riiﬁﬁm
5o

o2

o

P

ox, > > Y

m_uﬁfUZN

lomz rﬁim

T R

P

B3

N =

¥ To

ox o oft 2

o&in:ﬂ(‘g

ol
g

£

* ol 1> i o

[o

N

e 1 g Moy

> 32 N

@ [
i)
_E
=
=
Q‘L
2
v
o
_E
m
ro
N AL
fo
o

143 714499 7k el %
o HEel o] B 2 Fu7] v
A 7 AN 9] BRI
Bl 7] 2 Ak Ale] 4] 2
2 A g o] S7hs]e] F 7]
AR $EfTo] 371

il

I
9

d
5 oye iy

o
o ) fln
Lo
>
oo ¢
g ek

e
1
H1

o
&l

]

d

LA
r_{

PN
71 A1
Atk

1

o,

> £
-z
w Lo

o
i
i
in}
=
©
o
olN
N
1k
ol
Ju
ofy
e
2 3

K
N
Jo
N
)
0,
0%
=
)
[o
fr
)
[}
9
N
N

oft
o
N)
>.
_0|L
32
fr
jn)
Ay
O
0,
M
=)
)
4
NN

O = |

> A il

>

A2 o] B 97} A7) 7]
ol o Zitt.

3) FA PPol ARSE FEx
3, F47) AL R M A S
]

wo] a7l

=

k)
i)

IN
N
)
i)
32

%7

H

)
>,
i)
>
[>
i)
|
in 1
oy I
e 2
Ho 2
ot 2
o 2
1>
olN .
S
Qﬂ
B ¥ ol Ify
o XL L M o

9

rk

bt i

Tl 7] -2k XA o] 4] E A
7] 71AA] B Al =" E T
1.3 ~2.28] A% oA ekt
5) &LE F7] &= dolA AT wist
Ao| ST E FY4719] el o3|
WH 7] A A o] A Al "l - B
A Eo] 1k ol ALt Aol Mt §le-S Ko
AARE, AGEFEwl 7] 71 A2 E Al=jle] AS-=

HE AN M

e

(AT oY 298 YA ARy
s 2 FH A Ff-8& 5 d<Characteristics of Perform-
ance and Optimal Lubricating Rate for Cylinder Oil
Pump in a Large Two-stroke Diesel Engine>), 2] 3]
Ab @hg ol Z1E A = FA(HAT ¢ Sulzer T AZ]
& A™Y FR{7I(CLU 4) 72ks) A 744 <
Technological Know-how Guidance of a Home-
manufactured Cylinder Lubricator for Sulzer Diesel
Engines>) #A1] 2 204 BK21 AMFHFHE7A
SaEAHF A D) ] AdE ATl =
TR BA A} of 27 A= R- T

to ot

References

1) S. Baba, H. Tanaka and T. Kobayashi, “Elec-
tronically Controlled Cylinder Lubrication
System,” Journal of the Japan Institution of
Marine Engineering, Vol.37, No.12, pp.29-33,
2002.

2) T. Jensen, “Swirl Injection Lubrication Low
Cylinder Oil Consumption without Sacrificing
Wear Rates,” Journal of the Japan Institution of
Marine Engineering, Vol.37, No.2, pp.41-50,
2002.

3) M. Tanaka, “Improved Cylinder Lubricator,”
Journal of the Japan Institution of Marine
Engineering, Vol.37, No.2, pp.32-40, 2002.

4) K. Sakaguchi and T. Yamamoto, “Latest Develop-

Transactions of the Korean Society of Automotive Engineers, Vol. 20, No. 3, 2012 35



5)

6)

7)

8)

36

Myung-whan Bae - Hwa Jung - Chang Hwan Bae

ments in Cylinder Lubricating Systems,”
Journal of the Japan Institution of Marine
Engineering, Vol.40, No.2, pp.72-77, 2005.

M. W. Bae, H. Jung, I. D. Kim and C. H. Kang,
“Feed Rate Characteristics of Motor-driven
Cylinder Lubricator with Distributer and
Electronic Control Quill in a Large Two-stroke
Diesel Engine,” 2006 Spring Conference
Proceeding, Vol. I, KSAE, pp.426-432, 2006.
M. W. Bae, H. Jung, Y. H. Jung, I. D. Kim and
C. H. Kang, “Performance Characteristics of
Motor-driven Cylinder Lubricator with Distributer
and Improved Electronic Control Quill in a
Large Two-stroke Diesel Engine,” 2006 Fall
Conference Proceeding, Vol. [, KSAE, pp.213-
219, 2006.

M. W. Bae, H. Jung and C. H, Bae, “A Study on
Feed Rate Characteristics of Motor-driven
Cylinder Lubricator by the Electronically
Controlled Quill System Equipped with an
Accumulating Distributor in a Large Two-
stroke Diesel Engine,” Transactions of KSAE,
Vol.19, No.4, pp.91-98, 2011.

M. W. Bae, H. J. Ok and H. Jung, “A Study on
Effect of Quill Accumulator upon Performance
of Motor- driven Cylinder Lubricator Cylinder
in a Large Two- stroke Diesel Engine,” Trans-
actions of KSAE, Vol.15, No.2, pp.115-125,
2007.

BISAISASE S =R M2 X3S, 2012

9) M. W. Bae, H. Jung, M. H. Ahn, K. H. Kyung,

Y. K. Kim and Y. Mochimaru, “Feed Rate
Characteristics of Cylinder Lubricator Driven
by Motor in a Large Two-Stroke Marine Diesel
Engine,” Proceedings of the Korea Conference
on Liquid Atomization and Spray Systems
2003, pp.102-111, 2003.

10) M. W. Bae, H. Jung and H. J. Ok, “A Study on

Effect of Cylinder Back Pressure on Feed Rate
and Delivery Characteristics of Motor-driven
Lubricator in a Large Two-stroke Diesel
Engine,” Transactions of KSAE, Vol.13, No.5,
pp-19-28, 2005.

11) M. W. Bae, H. Jung, H.J. Ok and Y. Mochimaru,

“The Effect of Back Pressure on Performance
of Motor-Driven Cylinder Lubricator in a Large
Two-stroke Marine Diesel Engine,” Procee-
dings of the 7th International Symposium on
Marine Engineering ISME TOKYO 2005
(ISME 2005-32-4), pp.1-7 (CD), 2005.

12) M. W. Bae, H. Jung, H. J. Ok, I. D. Kim and Y.

Mochimaru, “Effect of Quill Accumulator upon
Performance of Motor-driven Cylinder Lubri-
cator in a Large Two-stroke Diesel Engine,”
Proceedings of the 18th Internal Combustion
Engine International Symposium(Society of
Automotive Engineers of Japan, Inc. JSAE),
pp.1- 6(CD), 2005.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


