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A Study on the Reduction of Fuel Oil Consumption for Fishing Boat Engine

Changho Lee

Abstract

As the fuel cil cost covers from 45% to 60% of the total expenditure for fishing boat
operation, the energy saving is now an urgent problem to be taken a countermeasure
for engineers, manufacturers or specialists engaging in this field.

Undertaking a second-hand engine of the trainging ship, the author made several
reconstructions to restore its performances. By inserting foot liners of connecting rods
the compression ratio was increased and by adjusting both the fuel injection timing and
the cooling water outlet temperature, its thermal efficiency was improved.

The results of the experimental operation were summarized as follows.

1. By raising the piston top position 0.75mm more than the value of the operating
manual, the compression pressure increased 1.3kg/cm? and the maximum pressure did
3.4 kg/cm?® at 75% load.

2. At 75% load, the difference of the maximum pressure between each cylinder was
decreased from 2.4 kg/cm? to 1.8 kg/cm?

3. The fuel consumption was decreased about 8 g/ps-h at 75% load, and about 5.3
g/ps-h at 85% load.

4. The brake thermal efficiency was improved about 1.5% at 75% load and 0.9% at
85% load.
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Particular of engine

4 cycle, single acting, trunk type, airless injection diesel engine

Number of cylinder 6
Cylinder bore 330 mm
Stroke 360 mm
R.P.M. 660 mm
Output 1000 P.S
Injection pressure 280 kg/cm?

Cooling system: sea water by volute pump 2m?/h
Starting system: compressed air

Super-charger: turbo-charger

Reversing system: C.P.P.

Firing order: 1. 3. 5. 6. 4. 2

Propeller pitch angle: 12°
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Table 2 Operation results
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at 76% load.

! lubricating oil
propeller i position fuel - S R
load pitch time revolution | of fuel consump- pressure ( oil cooler
I angle | handle tion ‘
g 5 | pump outlet i inlet l outlet
1 |
o3 ] Deg. | h-min R.P. M. notch kg/cmz | kg/cm? °C ; °C
| |
75 12 ‘ 5 545~548 27 134 2.95 44 | 33
75) 2) % 5 (545~548) (27.2) (140) (2.93) (44) ! (33)
!
jacket cooling water temperature
- ; control rack notch of fuel injection pump
Press. . Temp. (°C) ‘ cylinder outlet Temp. (°C) ‘
. ! | { 1 ]
kg/em?  inlet cylinder 1 2| 3| 4| 5| 6| mean 1 J 2 l 3 | 4 5 6 | mean
0.24 24 ; 25 35, 36 33 (3413737 35.3 30.0 | 21.5 | 21 3(120.3120.7]21.0120.8
0.34) (29 w| (25) 1(33) (34)‘<37) (32)¥(36) @3N (34.0)](20. n) (1. 8) (21 9),(22 6) (21, 8)‘(21 7)[(21 7
engine chaust gas t ture of
’Ir‘zsnn;. e ca;ﬁndgeis os:rlxgter(%(\:l;e ° Max, pressure (kg/cm?)
| I i ' ) e i |
°c |1 i 2 3 ' 4 5 mean 1 2 3 E 4| 5 6 a mean
] ) ‘ ;
28 ‘ 310 | 298 | 318 @ 306 I 298 309 307 54.2( 55. 3 56. O‘ 55. 0] 54.7, 56. Ol 55.2
i
(28) ‘, (312)\ (330), (3”0)‘ (312)‘ (321) (315); (314) (51 2)((50. 8);(53 2) (01 9)‘(51 DIGE 8)1 (51.8)
|

exhaust gas turbo-charger (pulse system)

boost

compression pressure (kg/cm?) pressure

exhaust gas Temp. (°C) air cooler(®°C)

|

1o

| 3 4 5 6 | mean| kg/cm?
31.2 , 31.8 1 32,7 (31.9 | 31.8 | 31.5 ] 31.8 0.20
(0. 20)

(30. 6)%(30. 7)/¢30. 2)‘(30. 8)!(30. 6)(30. 5)|(30. 6)
| |
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turbine inlet l air Temp. [ ter Temp.
‘turbne | )

1 2 imean 'outlet iinlet outlet' mlet outlet
389 328 43 } 31 | 29 31

392 | 390. ol‘
(395)| (394) (396)’

7
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Table. 3 Operation results at 85% load.
lubricating oil
propeller position fuel i
load pitch time | revolution | of fuel consum- pressure oil cooler
angle handle ption — ‘
pump outlet ' inlet ( outlet
9% Deg. h-min R.P.M. notch kg/h kg/cm? { °C - °C
85 12 5 557 ~562 28 154 3.0 ’ 50 36
(85) a2 5 (557 ~562) (28.3) (158. 5) 3.9 ;G (38
|
jacket cooling water temperature 5
§ control rack notch of fuel injection pump
Press. | Temp. (°C) ’ cylinde outlet Temp. (°C)
!
kg/cm? | inlet lcylinder| 1 ‘ 5! 6| mean i 1 2] 3 4 5 | 6 ‘mean
0.38 " 24 39!38 39 | 40 | 40 | 40 39.3‘21.5 22.0{ 21.5 | 21.5 210)2”3 21.7
€0. 38) ; e |oes (37)|(37)‘(38) (38)[(35)((38) (37.1);(22. ) (23.2)}(22 n '21. 122 5) (22 3) (22
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'rrgr?f;. 1‘ cylinder outlet (°C) | Max. pressure (kg/cm?)
°C 1 2 3 4 5 6 mean 1 2 3 4 5 6 “ mean
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exhaust gas turbo-charger (pulse system\
compression pressure (kg/cm?) p?:sf)sitrei exhaust gas Temp 619 ‘ air cooler("C)
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turbine inlet air Temp. | ter Temp.
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1 2 3 4 5 6 |mean | kg/cm? 1 2 !mean | outet |inlet |outlet|inlet ‘outlet
34.3 ] 34.0}33.0 | 35.0} 33.0 l 34.0 1} 33.9 0.23 412 412 | 413.5 348 51 35 32 33
(32.1)"(32.3) (31.0)|(32.5) (30.2)1(31.3) (31.6)| (0.23) (419 (420)1(4195)¥ (353)| (5D (35)! (33)‘ (35)
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dz Adwd (Kcal/kg) | H; | H;=130,900 B.T.U/g=10,193 Kcal/kg
o ® Al (kg/h) B. Table 2 =+ Table 3¢ 4k4t.
4a d (Kcal/kg) WQ | WQ=632xBHP
A FwY (BHP) B | 75%% 750, 85%% 850
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=W E Cs C,=1.04
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7144 e cC | ot ”
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Z7] FHo)g A H,X0.33=(t,-t,) XCpX (1+14. 21)22
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Table 4.1 Heat balance approximation (75% load)

: total  percent
category Approx. test figure (Kcal/h) (Kcal/h) o
(1—1) Fuel consumed:FQ,, 10192140 1426880 100
a—=1 " :FQy, 10192134 1365728 100
(1—2) Useful work:WQ,, 632X 750 474000 33.2
(1—~2" p WQw 632X 750 474000 34.7
(1—3>  Exhaust 1osses:EQl,, (314—28) X0.24%(143.37%x14.2%140) 459926 32,2
(1~3 ” :EQu, (307—28) X0.24%(1+43.46%X14.2X134) 440910 32.3
(1—3%) Cooling water losses:CQy, 30X 750 1.040.94X9 197964 13.8
(1—413 P :CQ,,  30X750%1.04%0.9410.3 226558 16.6
(1—3) Lubricating and cooling
system losses:LQ,,  30X750X0.907x0.5%11 112241 7.6
(1—3") » :LQy,  30X750%0.907%0.5%X11 112241 8.2
(1—8) Radiation etc: RO, — — 12.9
(1—¢’ " : RQs — —_ 8.3
¥ T v lag 234, 1be 24 %9 % 7R
Table 4.2 Heat balance approximation (85% load)
. total nt
; category Approx. test figure (Kcal/h) (Kczl/h) pe(r/ce)
(2—1, Fuel consumed:FQ,, 10191585 1615432 100
(21 " :FQu 10192154 1569568 (100)
(2—23 Useful work:WQ, 632% 850 537200 33.3
[@Lit ” WQs, 632850 537200 (34.2
(2—2% Exhaust losses:EQ., (331.7—28) X0. 24X (1+3.17X14.2X158.5) 518338 32.1
(22 ” :EQ.s (320.8—28) X0.24X (1430X 14.2X154) 507169 32.3
(2—4) Cooling water losses:CQ,, 30X 850 1. 04 0. 9Xri2. 1 301638 18.5
(24 " :CQy  30%830X1.04%0.94X14.3 356481 22,7
(2—3) Lubricating and cooling
system losses:LQs, 303X 850<0. 907X 0.5x 14 161899 10.0
(235" ” :LQss 308350 0.907X0.5X14 161899 10.3
(2—8) Radiation etc: RQq — — 0.6
(2—36" " :RQ:us — — 0.05
¥ F 22 244, 2bye 2R 9 ALY
D o =E LEHRE ReEad T2 075
5. #% B mm SY28H 75% A4 P 1.3kg/
cm?, P,a.= 3.4kg/cm?r} E7F H4m -
BlEst e Hiko® 173 BENUEEEA A TR = P.= 2.3kg/cm?, P,.= 1.7kg/
BET AELT ERek ez cm?7l F7-E glet.
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B 2.4kg/cm?l A 1.8kg/em?z F& 44 0.6
kg/cm®7t  FAEE YT 85% AR EER) =
3.2 kg/cm?%l 4] 2.8 kg/em22 F¥ 0.4 kg/cm?
7b SFHEALE R

3) MEIEBE-S T5% ArEER 6kg/h 5,
8g/ps. h(4.3%)7F WA= w 85% FGTEME:
ol 3.5 kg/h <, 5.3 g/ps.h (2.8%)¢] B4
=9+t

4 AFTEaEL T5% AMEER 1.5%,8%
Ba12A 4 0.9% 7 m k=5 g
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