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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 improving the lubricating system to lubricate cylinder parts optimally by an
electronically controlled quill device according to changes of engine load and revolution speed. In order to apply the
developed accumulating distributor to an integrated cylinder lubricator by the electronically controlled system as the
third research stage, the lubricating system is improved in the electronically controlled quill device with a solenoid
valve. In this study, the effects of lubricator revolution speed, driving pressure(or plunger stroke) and cylinder back
pressure on oil feed rate and lubrication inequality rate are investigated by using the integrated cylinder lubricator
system with an accumulated distribution by the electronic control(I.C.S.), and the oil feed rate and lubrication inequality
rate of I.C.S. are compared with those of the motor-driven cylinder lubricator by the electronically controlled quill
system equipped with an accumulating distributor(E.D.S.). It is found that the oil feed rate of I.C.S. is smaller than that
of E.D.S. due to the reduction of delivery velocity by the higher delivery pressure, and the variances of lubrication
inequality rate for I.C.S. have become smaller than those of E.D.S. as the driving pressure in all experimental conditions
increases, except for the driving pressure of 26 bar(plunger stroke 2 mm) at the cylinder lubricator speed of 120 rpm.

Key words : Integrated cylinder lubricator( A3 AT 5=/-7]), Large two-stroke diesel engine(tH3 2337 ]2
713%), Oil feed rate (553, Accumulated distribution by the electronic control(Z A}A| o] <+ 1l)), Lubrication
inequality(5= &Y &), Driving pressure(7-8 =)
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Fig. 1 Model of integrated cylinder lubricator system with an
accumulated distribution by the electronic control
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Table 1 Specifications of the developed integral cylinder
lubricator system with an accumulated distribution
by the electronic control

Items Specifications
Plunger diameter (mm) 12
Stroke (mm) 20
Discharge point 8
Driving pressure(ggrc)yhnder lubricator 26 ~ 46
Driving voltage (V) 12

Driving system Electronic control
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Fig. 2 Schematic diagram of experimental apparatus

T
Lubricator (—

Motor

Inverter-/

Helg] 2~ & Atk

FH7IZ2FHE7] D] 87 L8 A0 A
Fela, §8F2] 25 F Fo|7] flete] =dA A
7183 kW x 2 th)oll o3l 7FEA A 7 H &
e FH7IE oL A2 EE A
©.2 24317 98] A7 F-2hE 2=
E 93 Ulo] A3t 3 e 25 E E
O|=E 37| 9l # AAE BA = AT

71 Fr71e Y& RS 457 8]
71 Soll AAE FAME o83 ol A 3%
= 47 X](Pocket tachometer TESTO 465)°] 2] 3]
FH7] EAA EUA P I AEEE S5
3, 2 3 2" AME(KC-1500A)2] F34=
ol ofal 3| & s HAAZ T

Table 2°1= &7 57488 2 =0& HEh

Table 2 Experimental conditions

Cylinder lubricator motor speed (rpm) | 60, 80, 100, 120
Back pressure (bar) 6,11, 16,21
Oil pipe length (m) 6.78
Measured spot of maximum discharge 0.03
pressure (m) )
Measured spot of maximum delivery 6.76
pressure (m) )
Driving pressure of cylinder lubricator 26.31. 36. 41
(bar) 5 5 )
Control pressure of quill (bar) 6,11,16,21
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Fig. 3 Comparison of feed rate relative to back pressure between the integrated cylinder lubricator system with an accumulated
distribution by the electronic control and the motor-driven cylinder lubricator system by the electronically controlled quill
system equipped with an accumulating distributor for four kinds of driving pressure and plunger stroke as a parameter of the
respective modeling cylinder at the cylinder lubricator speed of 120 rpm(oil pipe length = 6.78 m, oil temperature = 45 C)
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Fig. 4 Comparison of feed rate relative to back pressure between the integrated cylinder lubricator system with an accumulated
distribution by the electronic control and the motor-driven cylinder lubricator system by the electronically controlled quill
system equipped with an accumulating distributor for four kinds of driving pressure and plunger stroke as a parameter of the
respective modeling cylinder at the cylinder lubricator speed of 100 rpm(oil pipe length = 6.78 m, oil temperature = 45 C)
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Fig. 5 Comparison of feed rate relative to back pressure between the integrated cylinder lubricator system with an accumulated
distribution by the electronic control and the motor-driven cylinder lubricator system by the electronically controlled quill
system equipped with an accumulating distributor for four kinds of driving pressure and plunger stroke as a parameter of the
respective modeling cylinder at the cylinder lubricator speed of 80 rpm(oil pipe length = 6.78 m, oil temperature = 45C)
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Fig. 6 Comparison of feed rate relative to back pressure between the integrated cylinder lubricator system with an accumulated
distribution by the electronic control and the motor-driven cylinder lubricator system by the electronically controlled quill
system equipped with an accumulating distributor for four kinds of driving pressure and plunger stroke as a parameter of the
respective modeling cylinder at the cylinder lubricator speed of 60 rpm(oil pipe length = 6.78 m, oil temperature = 45C)
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Fig. 7 Comparison of lubrication inequality rate relative to back pressure between the integrated cylinder lubricator system with an
accumulated distribution by the electronic control and the motor-driven cylinder lubricator system by the electronically
controlled quill system equipped with an accumulating distributor for four kinds of driving pressure and plunger stroke as a
parameter of the respective modeling cylinder at the cylinder lubricator speed of 120 rpm(oil pipe length = 6.78 m, oil

temperature = 45C)
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Fig. 8 Comparison of lubrication inequality rate relative to back pressure between the integrated cylinder lubricator system with an
accumulated distribution by the electronic control and the motor-driven cylinder lubricator system by the electronically
controlled quill system equipped with an accumulating distributor for four kinds of driving pressure and plunger stroke as a
parameter of the respective modeling cylinder at the cylinder lubricator speed of 100 rpm(oil pipe length = 6.78 m, oil
temperature = 45C)
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accumulated distribution by the electronic control and the motor-driven cylinder lubricator system by the electronically controlled
quill system equipped with an accumulating distributor for four kinds of driving pressure and plunger stroke as a parameter of the
respective modeling cylinder at the cylinder lubricator speed of 80 rpm(oil pipe length = 6.78 m, oil temperature =45 C)
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Fig. 10 Comparison of lubrication inequality rate relative to back pressure between the integrated cylinder lubricator system with an
accumulated distribution by the electronic control and motor-driven cylinder lubricator system by the electronically controlled
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