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Instantaneous Speed Variation of Crankshaft
on a Low Speed Marine Diesel Engine

Jae-Sung Choit - Jin-Uk Lee* - Sang-Dug Lee* « Kwon-Hae Cho**

Abstract : The variation of the crankshaft speed in a multi-cylinder engine is determined
by the resultant gas pressure torque and the torsional deformation of the crankshaft.
Under steady state operation, the crankshaft speed has a quasi-periodic variation. For
the diagnosis the engine instantaneous speed versus crankshaft angle is utilized. This
paper describes a simple measurement method of the engine instantaneous speed versus
crankshaft angle using the teeth on the flywheel of the crankshaft. Two non-contacting
magnetic pickup combinations detect the crank angle and TDC position for the data
acquisition. The results from experiments on a 6 cylinder marine diesel engine
demonstrate that the crankshaft speed variation are detected with good resolution.
And the crankshaft speed variation is investigated according to the operation
conditions. Also, it is confirmed that the engine output measured by EMS can be
evaluated larger than the actual value due to TDC position error caused by
instantaneous speed variation.

Key wonds : Instantaneous Speed Variation (£7+4X%%), Marine Diesel Engine (3§t
713 Misfire Operation (#343]-24). Engine Monitoring System (EMS. 7

ZrAIA 28
1.A4 2 oZ oAz HEY IF 55 oF7lsr] HE]
2% dgste A AAdE BEE 7189
FRE 2z = gA/NBS I AEPIYY  PHEY FHAE TS PIA B
b3 AT oA AAe o) AEHH Mutede tdrigs go)] AL&7|He el
WES7] YBo IPAZolA] WS E B W = M4 AAGA BAse EAY HEFe] 2
374 B ETE BEL /@A Te] A% 7] Wi JBIAANETY wFe WX Gl

T XA (G Gy ) BA 2T EE), E-mail : jschoi@hhu.ac.kr, Tel : 051)410-4262
* gafokisty Aut-eatEEy
** A IR T HA LTI

138 / @3updlA ol 3ta| 2] A31A 2F, 2007. 3



hui
o

9}9] —’—FX]E‘Q—J JJr°Jr9‘
EE *LE’}ZX“V\‘%QA At
o3 B ARE Fo "43
L HE AxEE Addte A% 7

2 AR (monitoring system)E A x5t
olf ek Q7o) gl FAlo) Yon FrH
engine monitoring system(EMS): 1 &

YEoz g wel Awpugn 9
(11.(2)

o ¢

o Mo

o ol

2 o
rr

kﬂ
L
>
>
o%t
5
)

>

ook g oy

N

4]

Lo

i

i)

rir o
o N
2

‘Q‘L

e

o%
22

|o

il

rr

12

i
)

M o ©oofr o

o el gom, 7B 3 WEL A4
Bole AL Tk AZPNE BLE 87 9
of B vlgo] 2y

B AFE Edo WES o W
NEY E7 AUEEES AZs B3 WES of
Zahe el Al NEATEA S0HAS
E9 MBS ZgsRY. £ YHEEE Fojol
ol AFeslel Y Al HEEA AAANES
olgatel 2RE R £ Utk o WwHe A
HEE BE AN AEE 2R YoiNE
DEYVY JGEE YA o] Ang )&
S Mg JuSEAE Age vgos B
o WES A28 + 2 Ao® woHy

B RS /1B SHAASES FAY £ 9
£ NS Astel, And Agste] Autg o4
AR 7t gAZANN BYNE SENEL ot
Shelch. @ EMSe] o5t 718 XA n}e % 7
F7h AABGE 27 FoRE QAL TG0
W, 1 A%E LIHLA B

AEE WEA B A7 %

GuE Yorlme ANEAE dATYe) 7
o] olstel PG £ (Tgp) ot 5424
o 7% 3

™

D
Te= Tgp+ Tri

AN le = 24
71 &3 A5 (rpm)
o BAEA, {4

Tri © Id&xe
Tegp + 71 #5319

il

23 A EA%E n
B3z Te: 7 Ady
CTp: HIEA.

v # &te] F7Hs,
2} F7kghth Levt
‘:'/\] S & Ao

rs&

o CD
2
i ol

7tel

=3

o[N

H
=
I
ole
dz
NS
=2
1o
ol
o2
ok
mlo

2 o
rlo W to
N

—3
Q

N
-

o, Tgp

°mﬂﬁfow
Y 40
R
2
B
f
rlo
m’U

o
o
&
offt

[o

=

—

goqt o
=

oft rok

X
N, o

Mo (B fr e ol

A7 EE A7 8E

A28 HAr@

(MCR : 200 rpm, 4000 HP)2Z Table 19l
7)) Aloke Yehdth Fig. 12 7139 &
&EEEFNE] NFEE HAdn, SEHE

v S HAM (magnetic sensor) &
CEgold AF Ao stEHe] slE A
RS %Jﬂrﬂ uf dstE AEE 7Y
?‘fﬂﬂr gk F7) Fe A7
Zt X z2pAlel & FHaET
288 E NS ‘f.ﬂo%}‘ii‘:}. A|Zke] &AL data
acquisition system® internal clockS o]-&
sle] X 2palo) 9] clock 8 SR Atz &

28 internal clocke Fa4ZEA o] 7458

ot

Solel

r&

AoigetE <] A31AE 25, 2007. 3/ 139



2 A4 - A% -

B Ao E 715 0.6°10° sec & 243
19 JAG e AEA 10%

= o) &3] NATHAL.
32 9 gd grA g dolHE AAIE

Table 1 Specification of main engine

Item Specification

2-Stroke, single acting

Engine Type Diesel Engine with T/C

Number of Cyl 6 Cylinder
Cylinder Bore 350 mm
Piston Stroke 1050 mm

L MCR
NCR

4000 BHP at 200 rpm
3400 BHP at 189.5 rpm
1-5-3-4-2-6

Firing Order

Fiywhas
Pragsiier
Shait O
W/E U
TOC mgrker
Maaretic .
Fick—un Gate signal
Data
acquisition
Clock counter gystem

Fig. 1 Block diagram of measuring system.
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Fig. 2 Result of clock counts/tooth at 190rpm
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Fig. 5 Speed variation ratio according to crank shaft
speed.
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