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A study on the Trial Results

and Performance Trend of Diesel Main Engine

Dong — Hoon, Lee

Department of Marine System Engineering Graduate School
of Maritime Industrial Study,
Korea Maritime National University Busan, Korea

( Advisor : Prof. Kwon — Hae CHO )

Abstract

Before delivery, ship—building company has to carry out
performance test of main engine exactly in maker's shop and sea trial
and then summit standard data so that operators can compare

performance of main engine after delivery.

Shipping company and operators have to manage well to keep
shipping schedules without problems in main engine. Specially
operators have to operate main engine within the limit of operation
point, and adjust the related parameters to be operated safely and
continuously. Also operators have ability to analyze fouling condition
of hull through comparing data gotten from P—-V curve and

performance results of new building ships in trial with service ships.



In this study, not only compared main engine performance results in
shop trial and sea trial, but also investigated performance trend in

accordance with the time elapsed for the service ship's diesel engine.

They were confirmed as follows. First, shop trial load is higher
than sea trial load but ship's speed is satisfied with owner's contract
speed. Because the rating of main engine is considered with sea
margin and propeller margin. Second as time goes by, the load of
service ship increases steadily and other parameters related with
main engine shows variable changes depend on the load increment of

main engine.
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TIME

7

9 11 13 15

17 19

21

23

1 3 5 7 9 11

13 15 17

19 21 23 1

H-0) Ballasting with sealing for Ballast E

Boarding IE-1) Radio, nautical & navigation

St

em confirmati on

H-1-1) Draft reading

DEPARTURE | | |

H-11) Crash stop astern test w/astern running for 1 O min.

SHIFTING TO TRIAL AREA

M-11) Minimum revolution test I | I u

H-12) Steering Gear test wWEm'cy steering

M-1) Load up & running-in

E-8) Auto. Pilot & Tracking system check

E-2) M agnetic compass ad

ustment

M -2-2) Fuel/oil cha

nge | | | [ ]|

M -2-1) Fuel oil

change

Ballast adjustment for Bow Thruster test

H-2) Check for sanitary system in ACC.

H{13) Bow Th

ruster Operation test

H-3) C/Hold fan volume measurement

M -3) Composite Boiler test

RETURN TO YARD

E-3) CO2, General & Fire alarm test

H-4) Fire line shooting test & Water spray test

M 112

) M/E Crankshaft deflection test

M -4) Visual Inspection | | |

H-5) Anchor windlass test

H-6) Door/Hatch hose test E

H-7) W/H Window wiper & heater test

M -5) M /E Safety test

E-4

BMStest| |

M -6) M/E Starting test

E-5) Black out test & propulsion rec

overy test

shifting to speed trial area | | |

H-8) Speed Trial abt.90%, 100%

M -7) Power M easurement

E-6) Speed Log Adjustment

M -8) Endurance test

M-9 & 10) Fuel oil consumption measure

./ F.W.Genera

tor capacity test

H-9) Local Vibration measurement

H-10) Noise measurement

E-7) AUT test

a9 22 AZAEA A%

13




TIME

11

13

15 17 19 21

23

a9 23 AZAEA Aol w
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3 5 7 11 13 15 17
FUEL OIL M DO HFO M DO
100% J
80% i
60% Endura
. 4
M/E
40% AUT
LOAD Y
20% \\
STOP \ /
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SH
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X

S

100

1000

< 1.0197

75 X 60 x4

£ 26 299 A
CYL K AUy A7
T T #4 (mm)
kW BHP (mm)
S35MC 0.2245 0.3052 350 1400
L35MC 0.1684 0.2289 350 1050
S42MC 0.4073 0.5538 420 1764
L50MC 0.5301 0.7208 500 1620
S50MC 0.6250 0.8498 500 1910
L60MC 0.9161 1.2455 600 1944
S60MC 1.0801 1.4685 600 2292
L70MC 1.4547 1.9779 700 2268
S7T0MC 1.7151 2.3319 700 2674
L80MC 1.7959 2.4418 700 2800
S80MC 2.5602 3.4809 800 3056
K&80MC 1.9268 2.6198 800 2300
L90OMC 3.0918 4.2037 900 2916
K90MC 2.7037 3.6760 900 2550
K90OMC-C 2.4387 3.3157 900 2300
K98MC 3.3440 4.5466 980 2660
K98MC-C 3.0172 4.1022 980 2400

19




Ao] -4

FA|

kel
=4

s}

Hehies &

Ho},

k<]
=

=

“

stolof 2
7t

9

7VFA

Zpel 7t 2

A

[e]

fLE

<
pal

b}

+ 0.5bar oJHE
237k 7k

ha

)
il

I

bR £ PidlA dE

ataL, o

<]

Pmax.9} Pcomp.9

3}

7t
shet,

o

=3
T .

gkl A 3bar o] Zpold A
s

(e}

x|

Fof of
35baro] o] of

°©

Al Pmax.”}

A~
=4

F7F 85~ 90%(A
sk 3
o 3l

s}

="

S
]

-

9

o

=

3

o

V2N S 9 Pmax. 7L

9

;OL

~
Njo

oF AR E Aol

¥

NI

ghegol

v A

)
=

Pmi (9] 2L

8wk
2]

4yl -
=

Pmi
Pmi

Pmax -

1) Pmi (A A

WF
lg

Pmi

ke)
il

1o

A A A OFR

[e]

bl

[<]

Q.

°]-8

=

=

V.IL.T. A
20

1

L

Pmax.




bl
N =
Y op B =
s )AO ‘_IWWL = S
4 « it B 7
M.L ,.%_l ‘ﬂl e Jﬂ (@) N dﬂ
- = NR W N = = ~
o N 3 O 2 > 2 — g 5 e
Ho —~ - el wﬂ Ar ERS Lo 2 el
N L 5piEEEE s
! —
,bt e S N Mfr ™ _%m N % FE - ,WIA\ ’
— N e S N | & _
Cl W odNww T - W
X % = £l ) E = o1 BT ¥ A <
0 3 o o) <) 0 g NS ) . ot
T o o o8 O o N of T —~
IS a ELEH_W ﬂoﬂ%mH 21 &@Qﬂu
- il g L T X ey
S L T % | zngns
by .. @ = 10 — o To
P * I e " EPwww
<0 o) <0 - ST + 2 RO X 2
2 ° G 1 [§9: 0IR L i
i on T N DRl o SrwmR T
z ,Mﬂ ~ ﬂ_l — QN N X_l . .
~ o N KT et op R < ~ Wﬁ = < o o
= = T~ G ) 2 — of —
_ " 2y X [ o b N %
—_— * io ‘ola ol MH P — 0~ o0 ) o
o | A= TR
e PO _ w4 Lum T = _E.
H,IW‘._ ﬁ Dm a 9 2 *
o ¢ : ; m
& a
A —
jans
i} i
HE ot
(0]
S
o

2) Pme (;(6] U]

21




1 . n = —_ ‘:O —
= o 9 ™ = _ X o ~— oR
o W & raw Y — N
N Ny OB = W@y
T4 Ea o <~ 4 e
oﬂ w ) S = < H o ™ F
ERR I W T ] & B ol
= O GUNON - ar ol o oM
D g W T % = oo
ol B ~q 5 4 5 FW T
e I - pooR T 2o T
I - ﬁ S e B T D < e
- 0 ~— X
ol % < | 2 Z IR s | 453
D R T ALY Y w 124 T
o ooy D O T P oA
4 = Nl e BE T ir - = M
CEEI Y ~ BE ! i 44 M u " mjJ o=
AT E e TR o § N 5 -
ET oo -] DA WL o g m P s
T = U v ) T T o ) § <7 =R oH
7 G o T o A <| B = e
Moo T o T Rl we T AR TR A Y e X X
oM T % T M| Ny T 4 WM T T B oo TR OB
2 I H o _ T _ = ® Mo T
= du
Y i N - (i T o~
i o S G © =
A R~ Frx T B =
o SR ™ TR u% |
~
g i
T

3) =71

22




4) ool Ze] B

) :
o ; E .
- < I= DR
wlr HoOoR B O
o ~ X XX
d i E B
‘OL A‘t ;OL alﬁ_Al O#E
No O & WP B o
5 T o o) o
o 9 = m
- e > T
SO G e
g (TS S S
TN 2 ol
T Fiad B
e By O
' o 5 Nlo ol <
SO A T
Wﬁ oL O O‘.ﬂ . Ot xr
o X
o T A
e R -
N | Al 5 o Grelimy
oy Mo Iy of T N Ho U
T o By (o
%ﬂuoﬂg AR o
XX e w AT oar
0 @m £ L I e
S N
) IF &
= EJ NN
%0 o Mo 4
ooy
i o
gl T
<

5 ISO »A #d

Tor

olo

el
i
N
Nd
N

ojn

B!

—
o

o
AW
5

I

.
o

o) SR (A2

=0

H

P, 1041 94 44]

. AR els

o)
A

o
Bl

a7 et

w$ oo

180 o]

ﬂ..\,_wo

oE

25C

A

o

i+
N

WUJU

G
o

)

!

23



25 AT Aol A

b

2.7 A7 93 Auteo A4
© 3l A Bk
i AeA e e
(5382%)
1,700 TEU | 4,000 TEU | 5,000 TEU | 2,000 TEU
AE 45K =A XA
ZeolyA | AdelyA | AeolyA | AdolYA
182.80 x 187.15 x 294.10 x 174.74 x
280 x 32.20
Aol xEx7Zlo] 32.20 x 27.60 x 91.50 32.20 x 30.20 x
x 21.
(m) 18.10 16.50 21.60 16.40
== <=(ton) 39,100 22,000 50,200 55,150 22,500
A & WA &5 (m) 10.97 10.0 12.0 12.0 10.0
B&W
) B&W B&W B&W B&W
Tl g2 7S 70MC
6S 50MC |8S 60MC-C|8K 98MC-C|9S 90MC-C
MK6
A&HYg =Y
= oo | 11,640 x 24,560 x 62,080 x 55,890 x
xZ27] 98] [ 5 26,740 x 91
127 105 104.0 104.0
(PSxrpm)
AEAHAEY
9,894 x 22,104 x 55,870 x 50,300 x 24,000 x
x 7719815
120.3 101.4 100.4 100.4 87.9
(PSxrpm)
aE sHE 126 125 126 126 124
(g/PShr)
%9 (kts) 14.5 21.2 24 24.3 21.5
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NRa» o

6S 50MC—-C RPM vs Load

70 75 80 85 90 95 100 105 110 115 120 125 130 135 140

RPM

—&— shop trial == model test curve == sea trial

19 3.1 45k B AA

Ra» o

8S 60MC-C RPM vs Load

70 75 80 85 90 95 100 105 110
RPM

—&— shop trial =8 model test curve == sea trial

a9 3.2 1,700 TEU ZH ool | A
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KRas o

8K 98MC—C RPM vs Load

65 70 75 80 85 90 95 100 105
RPM

‘—0— shop trial =®=—model test curve == sea trial

110

a9 3.3 4,000 TEU ZHol|H

KRas o

9K 90MC~—C RPM vs Load

65 70 75 80 85 90 95 100 105
RPM

=—&— shop trial =—#—model test curve =——©=—sea trial

110

a9 3.4 5,000 TEU ZHol A
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6S 50MC—-C #3%¥ Pi. vl

25
20
15
P
i
10 r
(bar)
5 L
20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115
Load (%)
‘—Q—Shop trial —— sea trial ‘
1% 3.6 45k ®HAA
8S 60MC~C %33 Pi. H| 1.
25
21.28
20
15
P
i
0
(bar)
5 L
20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115

Load (%)

‘—Q—Shop trial —— sea trial ‘

a9 3.7 1,700TEU ZH A
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8K 98MC—C #3}H Pi. ¥] 1

25
20.40
20
15 f
P
i
10
(bar)
20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115
Load (%)
‘—Q—Shop trial —l—sea trial‘
a9 3.8 4,000TEU ZA g ojA
9K 90MC—-C #3&} Pi. vl
25
20.25
w0 | 19.05
15 f
P
i
10
(bar)
20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115
Load (%)
‘—0—sea trial —— sea trial ‘
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(bar)

160

140
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80
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40

20

0

6S 50MC—C %3} Pmax,Pcomp, /P H] 1L

138.00 139.30

138.70

20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115

Load (%)

—&—Pmax of shop trial —e—Pcomp of shop trial —#— AP of shop trial
—a&—Pmax of sea trial —&—Pcomp of shop trial —#— AP of shop trial

(mm)

“ @z~
w

2

6.00

.00

.00

.00

.00

.00

.00

6S 50MC—-C ¥ &% V.I.T. INDEX H] o

1 L L L L L L L L L L \

h 4
20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115
Load (%)

—o— VIT INDEX OF SHOP TRIAL ——VIT INDEX OF SEA TRIAL
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avl >

(bar)

8S 60MC—-C %3} Pmax,Pcomp,4P H] 2

25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115
Load (%)

——Pmax
—&—Pmax

of shop trial —e=—Pcomp of shop trial —#— AP of shop trial
of sea trial —e—Pcomp of sea trial —#— AP of sea trial

.00

.00

.00

.00

8S 60MC—C 3l V.I.T. INDEX H]

25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115
Load (%)

——VIT INDEX OF SHOP TRIAL ——VIT INDEX OF SEA TRIAL
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8K 98MC—C %3} Pmax,Pcomp, 4P H 1

120 r

100

T B OO0 ~x» 3 T
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o -

20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115

Load (%)

—&—Pmnax of shop trial —e—Pcomp of shop trial —#— AP of shop trial
—a&—Pmax of sea trial —e—Pcomp of sea trial —#— AP of sea trial

8K 98MC—C %-3# V.I.T. INDEX H] i
6.95

.00 r

3]

=m o=

(mm)
2.00 F

20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115
Load (%)

‘—Q—VIT INDEX OF SHOP TRIAL —#—VIT INDEX OF SEA TRIAL
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9K 90MC—-C %3} Pmax,Pcomp,ZP H 1
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20
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3 o = —
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9K 90MC—C -3t V.I.T. INDEX H] i
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. . . »
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Load (%)
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6S 50MC—-C %3 TEMP BEFORE/AFTER T/C H] 3L

460

420

TE@m3

—~
o
(@)
-
o
©
IS}
T

20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115
Load (%)

—A&—before T/C TEMP.of shop trial —e—after T/C TEMP.of shop trial
—o—before T/C TEMP.of sea trial —m—after T/C TEMP.of sea trial

19 3.15 45k B A A
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280 r

20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115
Load (%)

—&—before T/C TEMP.of shop trial —e=—after T/C TEMP.of shop trial
—o—before T/C TEMP.of sea trial —M—after T/C TEMP.of sea trial
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8K 98MC—-C 3 TEMP BEFORE/AFTER T/C v] 1L

460
440
420

400

20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115

Load (%)

—a—before T/C TEMP.of shop trial —e=—after T/C TEMP.of shop trial
—o—before T/C TEMP.of sea trial —M—after T/C TEMP.of sea trial

a9 3.17 4,000TEU ZAH o]y A
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460
440t
420
400
380 f

360

T
E 340
M 320
Pago |

(C) 280 |

20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115

Load (%)

—a&—before T/C TEMP.of shop trial —e—after T/C TEMP.of shop trial
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dHA 2Y ¥5& d& Fo| (MCR condition)
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