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Abstract : Minimizing the cylinder wear and the consumption rate of cylinder oil in a large two-stroke marine diesel
engine is of great economic importance. In Korea, a motor-driven cylinder lubricator for a large two-stroke marine
diesel engine manufactured by Wartsila Switzerland Co., Ltd. was first devel oped by authors through the joint research
of industry-university in 2002. The characteristic of the developed product is that can control automatically the oil feed
rate to a load fluctuation by the motor drive and the offset cam. The performance of the product is not also inferior to
the conventional one. For manufacturing the reliable and useful products, however, it is necessary to investigate further
characteristics and improve the performance of a cylinder lubricator. In this study, the effect of quill with and without
accumulator on maximum discharge pressure, delivery delay duration and oil feed rate relative to motor revolution
speed using plunger stroke as a parameter is experimentally investigated by using the developed cylinder lubricator. It is
found that the maximum discharge pressure with accumulator is higher than that of no accumulator as plunger stroke
and motor revolution speed are elevated, and the delivery delay duration with accumulator is shorter than that of no
accumulator as plunger stroke and motor revolution speed are increased. Also, oil feed rate with accumulator is less
than that of ho accumulator except for a plunger stroke of 2 mm as plunger stroke and motor revolution speed are raised.

Key words : Cylinder lubricator( #1] 5=+%71), Large two-stroke diesel engine(th& 23373 ] ~] ), Accumulator
(o1& =l ol E), Quill(Z), Maximum delivery pressure(Z o 5% =), Delivery delay duration(:3 %] 3 A1 1),
Oil feed rate(% %)
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Fig. 1 Cylinder Iubricator for RTA48T diesd engine
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Fig. 2 Schematic diagram of experimental arrangement
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Table 1 Specification of test cylinder lubricator

Item Specification
Type RTA48T
Plunger diameter (mm) 12
Stroke (mm) 9
Discharge quantity (cc/(point - stroke)) 2.03
Cylinder
Compression spring
Piston
Coupling nut
Maphragm

Connection piece
Gasket -
Passage for lub. quil

] | lexanon socket
St sorews

Maon-returm
walve

Lubrication quill

Fig. 3 Sectiond view of quill assembly
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Table 2 Experimental conditions and measuring items
2,4,48,6,8

Plunger stroke (mm)

Pump motor speed (rpm) 60, 80, 100, 120
Back pressure (bar) 16
Oil pipe length (m) 10

M easured spot of maximum discharge

0.03
pressure (m)
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Table 3 Physicad and chemical properties of Mobil Gard 570

asacylinder ail
Properties Value
SAE No. 50
Gravity (API) 18.9
Specific gravity 15/15°C 0.941
Pour point (Max., °C) -6
Flash point (Min., °C) 240
o cSt @ 40°C 200
Viscosity
cSt @ 100°C 185
Viscosity index 102
Total base number (mg KOH/g) 70
Sulfated ash (Min., % Wt.) 8.8

Table 4 The operation mode by pump motor speed and
plunger stroke

Pump motor | Plunger stroke
speed (rpm) (mm)
L ow motor speed
60 8
x Long plunger stroke
M edium motor speed 80 6
x Medium plunger stroke
M edium motor speed
x Medium plunger stroke 100 48
High motor speed
x Short plunger stroke 120 4
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Fig. 4 Comparison between effect of oil pump motor speed
on maximum discharge pressure with norma and
breakdown accumulator state as a parameter of
plunger stroke(ail pipe length = 10 m, oil temperature
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Table 5 Operation mode of maximum discharge pressure with normal and breakdown accumulator state as parameters of motor

M otor speed

(rpm)
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Table 6 Operation mode of maximum |oss pressure with normal and breakdown accumulator state as parameters of motor speed
and plunger stroke(oil pipe length = 10 m, oil temperature = 45°C and back pressure = 16 bar)

(8 Normal (b) Breakdown
(Unit : bar)
Plunger stroke Plunger stroke
mm mm
Motor speed o 4 48 6 8 Motor speed ) 4 48 6 8
(rpm) (rpm)
120 20.25 | 24.00 | 26.50 | 29.63 120 17.75 | 215 | 24.63 | 27.13
100 17.75 | 20.25 | 24.63 | 26.50 100 15.88 | 18.38 | 20.88 | 24.63
80 14.00 | 17.13 | 19.63 | 22.75 80 10.25 | 14.63 | 17.13 | 20.25
60 8.38 | 10.88 | 15.88 | 18.38 60 525 | 838 | 115 | 15.88

Table 7 Operation mode of feed rate with normal and breakdown accumulator state as parameters of motor speed and plunger
stroke(oil pipelength = 10 m, oil temperature = 45°C and back pressure = 16 bar)

(8 Normal (b) Breakdown
(Unit : kglh)
Plunger stroke Plunger stroke
(mm) (mm)
M otor speed 4 48 6 8 M otor speed 4 48 6 8
(rpm) (rpm)
120 2108 | 2.322 | 2.483 | 2.698 120 2171 | 2.645 | 2.833 | 3.046
100 194 | 2097 | 2.234 | 2.579 100 2.085 | 2282 | 2512 | 2.881
80 1599 | 1.793 | 1.985 | 2.227 80 1.727 | 2.033 | 2.135 | 2.503
60 1315 | 1467 | 1.586 | 1.748 60 1.259 | 1515 | 1.678 | 2.051
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(a) Normal (b) Breakdown
(motor speed = 120 rpm, plunger stroke =4 mm)

(a) Normal (b) Breakdown
(motor speed = 100 rpm, plunger stroke = 4.8 mm)

(a) Normal (b) Breakdown
(motor speed = 80 rpm, plunger stroke = 6 mm)

(a) Normal (b) Breakdown

(motor speed = 60 rpm, plunger stroke =8 mm)
Photo. 1 Observation of delivery phenomenon from quill in model cylinder
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