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Research on simplification of PM measurement method exhausted from marine diesel
engine
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The measurement of particulate matter (PM) contained in the exhaust gas of

diesel engines has been carried out by the method specified in I1SO 8187 and PM emission is evaluated
by weight concentration. PM measurement using a dilution tunnel specified in 1SO 8178, THC
concentration measurement, and Soot concentration measurement were performed for the exhaust gas of
two types of marine diesel engines. The measured values were compared between the dilution method
and the direct method, ISF concentration and Soot concentration in PM, and THC concentration and SOF
concentration in PM. It was found that SOF exhausted from two-stroke engine contains a large amount
of component derived from lubricating oil having a high boiling point, and the concentration of SOF

indicates higher value than that of THC. In this study, the characteristics of PM emission from
marine diesel engines were clarified and data for simple PM measurement were obtained.
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2) J1S) 1SO8178-1
JIS B8008-1
315K (42 ) 325K (52 )
PM PM
PM (mg/Nm3) (mg/kwh)
2010 IMO MEPC60 ( )
BC BC
BC
BC 2015 IMO MEPC68
PM
SOF HC
ISO JIS
PM
PM(1S08178, JIS B8008)
2 4 2
PM
4
BC 1SO8178
PM
3)
PM

PM



1S0O 8178 PM ISF  SOF THC
( 2
4 ) ( ) (MDO
MFO) PM
[€)) 4 2 HC
HC
1 2 4 ( D
2 ( 2 4
1200 rpm 73.55 kw 2
162 rpm 1,275 kw
1 (4 ) 2 (2 )
Name 3L13AHS Name 3UEC33LSII-Eco
Bore [mm] 130 Bore [mm] 330
Stroke [mm] 160 Stroke [mm] 1050
Number of cylinder 3 Number of cylinder 3
Output [kW] 73.55 Output [KW] 1275
Engine speed [rpm] 1,200 Engine speed [rpm] 162
THC THC (MEXA-1170HFID,HORIBA)
(FID) (THC)
JIS D1030 ( )
(191 ) ( )
1 HC ©)) 4
(b) 2
THC 4
(FPP )
( CPP ) 2
500 500
% 400 D\ % 400
o Constant speed load 2
J J
E 300 . !:l::. 300
E |:| 5 Propeller load
< 200 : g 200 /
g Propellef load 1:| g ¢ OO
§ 100 § 100 §o)
0 0
0 25 100 0 25 50 75 100

50 75
Engine load [%]

(a) 4-stroke High-speed diesel engine

Engine load [%]

(b) 2-stroke Low-speed diesel engine

1 HC
4 THC 200-
500 ppmC 150-250 ppmC
FSN Soot 5-110 mg/m3
THC 2
THC 80 200 ppmC 4
THC 1508178 PM
PM SOF 2 THC
THC 191

FID



191 SOF
HC
(2) THC
2 4
ISF SOF PM
3 ISF
PM ISF
THC SOF
Soot
3 Soot PM ISF
Soot
HC
200
T SOF
Z 150
£ Xﬁ
c ISF I
T 100 RN
% ) {_l (ﬂ
0
30 50 75 100

Engine load [%]

2 PM(ISF SOF)

(4-stroke High-speed engine, Constant speed load)

4 HC SOF
SOF HC
SOF HC
HC  SOF
4)
HC
3) HC
THC 191
THC
5 THC

HC

Soot

ISF concentration [mg/Nm3]

(4-stroke High-speed engine, Constant speed load)

THC
PM PM
ISF SOF
Soot ISF
SOF
3
Soot
ISF
HC
HC
140
100 % load
120 o
100
80 /
60 O7s 9% load
40 (///
20 o/,EO % load
Q/'25 % load
o L
0 20 40 60 80 100 120 140

SOOT concentration [mg/m3]
3 S00T ISF

100
£ w0 ©
>
£
_5 60
8
c
g 40 0
c
3
& 20 O 1o
%)
0
0 100 200 300 400 500
HC concentration [THC, ppmC]
4 HC SOF
(4-stroke High-speed engine, Constant speed
load)
JIS D1030 THC
THC



75 %

140
191 g 120
g 100
£ s0
t‘
S 60
THC 3
£ 40
8
191 s 20
(8]
O 0
191 * 0 50 100 150 200 250
Primary filter temperature [degC]
5 HC SOF
SOF (2-stroke Low-speed engine, Propeller load)
200
47+ 5 Engine load: 25 %
160 O
— O
HC SOF % 120 A Engine load: 75 %
e
2 JIS D1030
E. 80 | pirect sampling
O
T
40
0
0 3 6 9 12 15
Dilution ratio[- ]
THC 6 HC
6 THC (2-stroke Low-speed engine, Propeller load)
THC
1 (J1S D1030 )
25 %( ) % () THC
HC
HC
JIS B8008 47
+5 (
191 ) HC
4
PM ISF Soot Soot
HC
THC
SOF
1) MARPOL Annex VI  International Maritime Organization (IMO)
2) IS0 8178-1, Reciprocating internal combustion engines -- Exhaust emission
measurement -- Part 1: Test-bed measurement systems of gaseous and particulate
emissions (2017)
3) A Masuda et al Determination of Black Carbon Concentration from Marine

Diesel Engines by Multi-Instrumental Measurements Proceedings of the International
Symposium on Marine Engineering ISME (2017) B13-315
4) PM SOF

45 4 (2010) pp-.147-150.



2 0
4 THC

89

2019

THC THC SOF

90

2020

0
(Sasaki Hidetsugu)
(00554958) (12614)




