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A Study on the Variation of Main Bearing Load by Rotation Speed in Small Marine Diesel Engine
(on the Rape Seed 0il)

Ko Jang-kwan, Kim Gui-sik . Huh Jong-chul

Summary

The purpose of this paper is to analyze the variation of main bearing load in a marine diesel engine used
rape seed oil and diesel fuel oil as the fuel oil, which is carried out the effects of gas pressure in the cylinder,
inertia force and rotative speed of the engine on the main bearing loads of the crankshaft in one cylinder

marine diesel engine.

The load on the main bearing is calculated by the gas pressure in the cylinder and inetia force with crank angle.

The results of this paper were as follows;

1. The maximum main bearing load is obtained at when the combustion is exploded, it is largely in low
rotative speed of the engine and rape seed oil is larger than diesel fuel oil.
2. The main bearing load is larger rape seed oil in compression stroke than diesel fuel oil and diesel fuel oil

in expansion stroke than rape seed oil.

3. The effect of inertia force to gas pressure in the cylinder enlarges when the rotative speed of engine is

increased.
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Fig,1, Relation of piston to crank,
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Fig.,3, Forces on crank shaft,
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Table 1. Principal dimensions of test engine,

Name Symbol Dimension
Engine type 4 stroke cycle diesel engine
Compression ratio 18.2
Cylinder diameter ' d 95,0 =
Max, r.p.m 1800 rpm
Length of main bearing 157 .0 ==
Reciprocating mass m 1.6kg 9.8
Length of connecting rod 1 200 mn
Crank half diameter r 52,5 =
Cylinder 1 cylinder
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Fig.4., Experimental apparatus.

Table 2, Property of test fuel oils,
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Property Specific gravity Flash point

Viscocity Ash Pour point Low caloritic value

Fuel oil @o¢o ce) (160°FSUS) (%) e (kcal / §)
Diesel oil 0.835 61 37 0,005 -27.5 10,600
Rape seed 0,919 320 220 0.050 -20.0 9,700
Table 3. Calibration value, (cm)
rpm
1000 1100 1200 1300 1400 1500 1600 1700
Fuel oil
Rape seed 2.8 2,80 2.79 2,19 2.78 2.78 2.19 2,78
Diesel 2,81 2,73 2.18 2.80 2.76 2,72 2.78 2.78
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Table 5, Main bearing load (Rape seed oil =R,5,0, Diesel fuel oil =D.F.0)
rpm 1000 1100 1200 1300

/] R.S.0 D.F,O R,5.0 D,F.O R.S.0 D.F,O R.S.O D.F.O

1} -59,50 - -71,99 - ~-85.68 - -100. 50 -

30 -37.60 - -45.49 - -54.14 - -63.54 -
60 -5.26 - -6,37 - -7.58 - -8.90 -
90 -3.40 - -4.11 - -4,89 - -5.74 -
120 -20.97 - -25.37 - -30.19 - -35.43 -
150 -32.15 -31.15 -38.50 38,90 ~36.98 -46.30 -54,34 -
180 -10,07 -52.36 -77.42 60,60 -85.47 -58.90 -67.65 -59.15
210 -89.28 -64.84 -96.,03 72.25 -95.17 -70.73 -85.03 -70.51
240 -88,58 -57.87 -80, 60 -56.82 -73.04 -60.90 -84.47 -59.96
270 ~-42,41 -34,62 -32.73 -31.90 -28.79 -28,179 -34.36 -24.82
300 97.86 95.94 80.97 -88,54 74,14 -64,29 57,22 43,99
330 890,20 812,45 812,52 674.56 687.09 689,64 592.94 583.58

360 2551, 13 2366,18 2595,33 2482.30 2502,30 234177 2479, 61 2349.92

390 911,58 954,21 717.37 820.18 722.24 760, 50 614,20 639,71
420 105.02 138.60 91,53 107.63 -85.30 120,28 83,99 70.44
450 -51.20 -61.12 -49.50 -50,66 -43.25 -48, 16 -41.69 -44,20
480 -82.39 -101.21 -98.92 -88,26 -91.61 -98.50 -96.86 ~84.47
510 -81.02 -89,28 -104,29 -86.84 -72.48 -87,24 -18,77 -70.51
540 -61,22 -52.36 -59.71 42,35 -58.90 -58.90 -59.15 -
570 -32.15 - -38.90 - ~36,93 - -54.34 -
600 -20,97 - -25,37 - -30.19 - -35.43 -
630 -3.40 - 4.11 - -4,89 - -5.74 -
660 -5.26 - -6.37 - -7.58 - -8.90 -
690 -37.60 .- -45,49 - -54,14 - -63.54 -
720 -59,50 - -71.99 - -85.68 - -100,50 -
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Tabie 5, Main bearing load (Rape seed oil =R,S,0, Diesel fuel 0il =D.,F.0)

rpm 1400 1500 1600 1700

6 R.5.0 D.F,0 R.S.O D.F.Q R.S5.0 D.F.O R.S.0 D.F,0
0 -116,62 - -133.87 - -152, 32 - -171,95 -
30 -73.69 - -84,60 - -96.25 - -108,69 -
60 -10.32 - -11.85 - -14,98 - -15,22 -
90 -6,69 - ~7.65 - -8.70 - -9.82 -
120 -41.10 - -47,18 - -53.68 - -60,60 -
150 -63.02 - ~-72.34 - -81.31 . - -92,92 -
180 -68.60 - ~18.75 - -89,60 - -101,15 4 -
210 -79.20 -79.53 -88,52 -86.59 -98.49 -82.'31 -92,92 -
240 -71.,81 ~-59.67 -77.89 -66,00 -90.58 -78‘.-20 -72,73 -103.44
270 -28.15 -48.44 -29.14 -27.31 -32.60 ~25,317 -17.22 -31.31
300 45,56 43,32 41,36 39,87 39,73 34,40 33.78 32.66
330 719.69 532.9% 496,20 501,87 434,94 470,37 224.11 502,88
360 2456,81  2344.84 2406, 96 2363.73 246111 223474 2215.10 2296,24
390 521,271 530,91 411,16 494,50 392,42 371,16 493,39 351,66
42b 56,22 70.19 52.03 54.68 53.06 417,73 48,66 42,72
450 - -30.56 -38.94 -36,27 -39.64 -39,92 -37.32 -38.41 41,05
480 -83,94 -113.66 -84.08 -85,07 -121.54 -91.38 -78,92 -
510 -87.45 -109.24 -72.34 -72.35 -82,31 - -92,92 -
540 -68. 60 - -78.75 - -89.60 - -101,15 -
570 -63,02 - -72.34 - -82.31 - -92,92 -
600 -4i.10 - -47.18 - -53.68 - -60.60 -
630 6,64 - -1.5 - -8.70 - -9,.82 -
660 -10,32 - ~11,85 - -14.98 - -15,22 -
690 -73.69 - -84 .60 - -96,20 - -108,69 -
720 -116,62 - ~133.87 - -152,32 - -171,95 -
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