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Abstract

Since the invention of internal combustion engine, various
kinds of diesel engines were developed for the demands and
requirements of industry. The reason for the adoption of diesel
engine 1s the fact that it can accommodate many requirements of
modern ship propulsion system.

There were non-interrupted research and development in
accordance with the applications and necessities required by
many areas ranging small engines for agricultural uses and
industrial uses, diesel engines of 50 to 550BHP for motors,
some hundreds to 2,000BHP for trains, and 10,000 to over
100,000BHP for large ships.

The performance of the engine can be distinguished by
economic, conductive performance and environmental affinity.

Conductive performance can be mentioned as credibility,
maintenance management, minimization of components numbers,
usage of lower grade heavy oil. And the economic performance
means conductive expenses, conductive life, initial investment,
minimization of weight, flexibility of installation. Conductive
expenses include the factors resulted by thermodynamic
characteristics such as heat efficiency and fuel consumption.

With this reason such as economic consideration, over 95
percent of the modern world commercial ships and navy vessels
gain propulsion by Diesel engines.

Therefore, consideration of security, economy, and
environmental affinity will be the direction of the development
from now on.

And performance renewed consistently and finally reached
current level. with a review of the process of development
carried out up to now, characteristics of the diesel engine can
be optimized as follows

(1) Grass—cutters, which is portable and super small-sized,
2-stroke gasoline engines are used as the power engines. The
major reason 1s that they are simple in structure and light in
weight .



(2) Little HP power engines, which is used for cars and ocean
leisure, 4-stroke gasoline engines are used because they are
comfortable with a small tremble.

(3) Little HP power engines for industrial uses are 4-stroke
diesel engines. The reason includes the economic consideration,
which 1s superior in fuel consumption, or heat efficiency.

(4) Medium HP power engines for industrial uses are both
4-stroke and 2-stroke diesel engines. It 1s because of the
major consideration of economic propriety.

(5) For the merchant large ships 2-stroke diesel engines are
used. The major consideration i1s lower fuel consumption and
capability of lower—-grade heavy o1l application. And also
cross—head engines are used, respectably.

As shown above, the structures of the engines are discernable
by their application. Therefore, 2-stroke, 4-stroke, gasoline
and diesel engines have distinct characteristics and have
developed to optimize their superiority.

But in the range of medium sized HP, the range of the 2-stroke
and 4-stroke engines are overlapping. To select the power
engine 1n this range properly, the quantitative comparison and
analysis of the characteristics in the range are need.

The characteristics of the engines can not be said simply,
because they can be considered in many different view points.
But 1t 1s necessary to make characteristics distinctive by
comparative analysis in many different views, which can be
usefully applicant to the collective judgement in the selection
of a proper engine.

In this research, we will make a comparative approach which 1s
restricted to the output performance 1in the view of

thermodynamic cycle.
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E5 2A9 A7 U9 FF/ %9 M
Engine type L58/64 RTAS8 S46MC |Wartsila 46
Cycle 4 2 2 4

Bore/Stroke
580/640 580/2416 460/1932 460/580
(mm)
Pm (bar) 23 19 19 25
Cm/RPM (m/s,
e 8.5/400 | 8.3/103 8.3/129 8.7/450
rpm)
e 13.2 4 - -
be (g/kWh) 177 170 174 -
Pmax/Pc  (bar) 150/125 150/125 150/132 -
Output (kW) 1300 2000 1310 905
Output ratio
0.49 0.75 0.79 0.54
(kW/m’)
Weight/Power
17.3~185 | 24.4~26.4 - 175
(kg/kKW)
Vh (liter) 169 638 320.9 96.3
Piston type trunk type cross-head | cross-head trunk type
type type
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Fl

6

290 ¥

AgE TF7|F9 vl
. Vasa
Engine Type 391 NE S26MC L58/64 S46MC
Cycle 4 2 4 2
Bore/Stroke (mm) 320/350 260/980 580/640 460/1932
Pm (bar) 23.3~24.0 185 23 19
Cm/RPM(m/s, rpm) 8.4/720 8.2/250 8.5/400 8.3/129
e N 13.2 -
be (g/kWh) . 179 177 174
Pmax/Pc  (bar) = 170/152 150/125 -
Output (kW) 405 400 1300 1310
Output ratio
0.50 0.75 0.49 0.79
(kW/m’)
Weight/Power
13.7 - 17.3~185 -
(kg/kKW)
Vh (liter) - - 169 320.9
) cross—head cross—head
Piston type trunk type trunk type
type type
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%7 294 dAZ%e FF 2 54
Bores | Mean Power(1cyl.)
Egine type Stroke Piston | Speed MEP | SFOC |Comp’
g (mm) Speed | (rpm) (bar) |(g/kWh)| ratio
mmy | (m/s) BHP | kW
S8OMC | 800%3,200| 811 76 | 5280 3,883 19.1 166 | 148
S7T0MC | 700+2,674] 8.11 91 | 3820| 2,810 18 169 | 157
S60MC | 600%2,292| 802 105 | 2,780 2,045 18 172 15.7
S42MC | 420%1,764| 800 136 | 1,395| 1,026 18 174 | 171
S3BMC | 350%1,400( 807 173 | 1,010| 743| 19 175 | 171
L8OMC | 800%2592| 804 93 | 4,940| 3,633| 18 170 | 146
MAN
B&W L70MC | 7002268 &16| 108 | 3,845| 2,828 18 174 | 155
L6OMC | 600%1,944| 7.97 123 | 2600 1912| 17 172 15.8
L42MC | 420%1,360| 7.98| 176 | 1,355 997 | 18 177 | 154
L35MC | 350+1,050 735 210 880 647 | 18.3 177 | 155
KO98MC | 980%2,660| &.33 94 | 7,780| 5720 182 171 151
K8OMC-C| 800%2,300| 797 104 | 4900| 3,604 18 171 14.8
K50MC-C| 500%1,370| 7.83| 167 | 1,780 1,309 17 175 | 152
RTAS4T | 840+«3,150| &.00 76 | 5580] 4,100 185 168 -
Sulzer
RTA60C | 600%2250] 850 | 114 | 3,210| 2,360| 195 170 -

_29_




X 8 43 YA7|HY FTH L EA
Mean Power(1cyl.)
Bgine type | Sone | Piston | Speed MEP| SFOC | Comp’
(com) Speed | (rpm) BHP | kW (bar) | (g/kWh) | ratio
(m/s)
L58/64 | 580%640| 9.10| 428 | 1,890| 1,390| 23 177 -
L+V32/40| 320%400| 10.00 750 660 | 485|23.9 184 | 13.0
MAN V28/32A | 280%320 8.30 750 333 245119.3 187 | 13.3
B&W
L23/30H| 225%300| 9.00 900 239 176|179 196 | 13.0
H25/33 | 250%330|  9.90 900 400 | 290|23.9 185 -
H21/32 | 210%320| 10.70 | 1,000 2751 200|21.7 185 -
PASL/V| 255%270( 9.00 | 1,000 300 | 220|19.6 186 | 12.6
SEMT-| PA280 | 280%290| 9.67| 1,000 400 | 294|19.8 187 | 11.7
Pielstick
PC2-5V | 400460 9.50 520 650 | 485]|19.6 186 | 12.3
V1163 | 230%280f 11.2| 1,200 380 | 300|258 207 | 12.0
VI56 | 230%230 11.5] 1,500 310 | 245|205 223 | 12.0
MTU
V538 | 185%200] 12.0| 1,900 213 169| 18.6 194 | 12.0
V396 | 165%185| 12.0| 1,800 91 67175 223 | 12.0
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%9 29A7IAF 4337 B 54 v

Two-—stroke

Four-stroke

Item
L35MC PC2-5V |V28/32A V956
Cyl. Bore*Stroke(mm) 350%*1,050 400%460 280%320 | 230%230
1 Cyl. 880/647 650/485 333/245 310/245
Power
Cyl. No. 8 12 16 20
(BHP/KW)
Total 7,040/5,176 7,800/5,820 |5,328/3,920 | 6,200/4,900
Speed(r/min) 210 520 750 1,500
Piston speed(m/s) 7.35 9.50 8.30 11.50
MEP (bar) 18.3 19.6 19.3 20.5
P-max(bar) 130 147 145 146
P-comp(bar) 112 S - -
P-scav.(bar) 3.3 - - -
Cyl-Exh‘ temp’(TC) max’430 max’500 | max’400 | max’720
SFOC(g/kWh) 177 186 187 223
Compression ratio 155 12.3 13.3 12
Inlet L.O temp’(T) 40~45 65~75 40~60 70~85
Outlet L.O temp’(C) 50~65 65~85 60~70 80~95
Inlet F'W temp’(TC) 65~70 69~ &80 65~70 70~80
Outlet FW temp'(TC) 75~85 80~90 70~85 75~90
T/C Inlet temp’(TC) max’500 max’550 | max’650 | max’720
T/C Outlet temp’(C) max'325 max’'400 | max’400 | max’'650
. Gas oil, H.F.O, . .
Fuel oil HF.O Diesel ol | Diesel oil Diesel oil
Uniflow Turbo
scavenging Turbo charged 4-cycle charged
Engine type 2-cycle crosshead | diesel engine with air  |4-cycle diesel
turbo charged cooler engine with
type water cooled
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ENGINE
(r/min)

MEP

P-MAX

P-COMP

P-SCAV

T/C INLET

CYL-EXH'
T/C OUTLET

SFOC

(r/min)

220
200 (bar)
1 17.0 4
~ 180 .
/l — 13.0 A
(bar)
~ +—— 11.0 -
// 120 | 9.0 1
~ / 110 _
~ / P-MAX
100 _
/ / 0
/7 80 | P_COMP
/ / 70 T  (bar)
60 T 3
dg. T —— | P-SCAV
_ 450 —+—— 9 7
/
A 3%0 T 1
300 T
50 T
\ g%lag—l 1T g{l;;\vjh n
— 130 — 180
120 T— 170 4
110 +— 160 -
150 -
50% 75% 100% Load
380 570 760 BHP/cyl

19 41 L35MC AR A5 FA
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ENGINE
(r/min)
MEP

T/C INLET

T/C OUTLET
CYL-EXH'

SFOC

(r/min)
800

750

700

650

(bar)
150 —

130

110

90

dg.C |

70

600

900

400 —

300 —
200 —

o/BHPh
&7 DrTr

190 —

180 —

50%

75%

170 -

Load

167

Y 4.2 V28/32A AA 9

250

_36_
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ENGINE
(r/min)
MEP

P-MAX

P-SCAV

T/C INLET

CYL-EXH'
T/C OUTLET

SFOC

(r/min)
600 - (bar)
550 - 20.0 _
- // 500 +— 18.0 -
// 450 1— 16.0
(bar)
/ 1?)6 —— 14.0 4
—+ 12.0 4
130 .
T 110 I P-mAx
— 90
[ (bar) |
- — 04—,
/ — -
1
dg.TC 7
/ 0T 0 -
- 500 —
/
= 450 —
NN 400
350 T
h
—_ gEm | ¥
180 —— 400
170 —+— 300
160 —+— 200
50% 75% 100% Load
| | |
365 550 730 BHP/cyl

198 4.3 PC2-5V dxe A
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Fuel

rack
50
45
40 e
ganT
35 250
D.B.R CURVE / /
/ S
9% \5< /
. 230
M.C.R CIRVE_~ -~
20 —— // Fuel 0il 220
7 / Consumpt ion
15 - ' 210
// Propeller CURVE
10 — 200
5
600 700 80 900 1000 1100 1200 1300 1400 150 1600

Engine speed (r/min)
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