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Study on_measurement method for Dust and PM concentration of exhaust gas from
marine diesel engine
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In this study, we made a prototype device for measuring Dust concentration
of exhaust gas from marine two-stroke diesel engine and marine four-stroke diesel engine. The
results of the research are as follows, Depending on the gas temperature at the filter, the dust
concentration of exhaust gas from the 4-stroke engine measured is about three times different. It"s
necessary to filtration dust on the filter same gas temperature as the inside the exhaust pipe
temperature, but the dust filtration on the filter by a little difference in temperature changes
greatly. In comparison with the dust and PM concentration of exhaust gas, the ISF concentration in
PM is generally consistent with the dust concentration.

The ratio of SOF in PM concentration of exhaust gas from marine two-stroke diesel engine is very
high. The dust concentration was higher than the ISF concentration into PM. The Dust contains a lot
of SOF fraction. It is considered that the SOF component is condensed in the exhaust pipe.

PM



(PM)
1SO8178-1(JIS B8008-1)

(JIS 78808, JIS Z7151)

(PM,
Particulate Matter) JIS ISO
2 4
2
( )
4 ( )
NOx( ) SOx(
) HC( ) CO( ) PM(
)
2009 9 (PM2.5)
50% 2.5y m
1 15u
g/m3 1 35p g/m3
10y m
(IMO)
1990

1997

2005 5 NOx SOx
VOCs( ) CFCs
2008 10
IMO
(MEPC) NOx SOx
SOx
1SO( )
1SO8178
( )
12
100
(
)
ISO (1sO
16183)
JIS z8808 JIS Z7151
(
)@
330mm 1275kW 162 rpm)
( 4

)@



130mm

C

1508178

€))

73.6KW 1200 rpm)

SOF/ISF

Q)

(2) PM
JIS B8008 PM

PM

Exhaust Pipe

Dryer

Air Filter

Pump

Dilution tunnel

TEST Engine Pump

3 PM

PM



47+ 5[ 1] %)
1
2 4
( 1 2
( 2 4
PM 1200
PM rpm 73.55 kW
PM 2
162 rpm 1,275
kw
©)
JIS B8008 PM PTFE 1 (4 )
Name 3L13AHS
Bore [mm] 130
PM Stroke [mm] 160
260 Number of cylinder 3
1093 PM Output [KW] 73.55
PTFE Engine speed [rpm] 1,200
2 ¢ )
Name 3UEC33LSII-Eco
4 Bore [mm] 330
_ Stroke [mm] 1050
% Number of cylinder 3
2 Output [kW] 1275
éﬁ Engine speed [rpm] 162
z A Q@ISL 1)
g
0 60 120 180 240 )
Time elapsed [min.] 4
4
(47mme , )
PM
4 5
_ ( 0 B -
min.) Diluton n ', Dilution tunnel = ]'K/,’
HEPA Exhaust pipe Pump
( 22+ 3[ 1, _
45 + 8 [4RH]) R
( I Mantle Heater v
) Pump (PP
@D st i1 2
1 115 125 mg o
1 1.0m
3 ’ 5
1.4 mg
20 % JIS B8008-1 PM
JIS 78808
47+
5
PM
47 mm
JIS 78808

1 0.8 mg




6mm

-5
+10 %
4
PM
SOF(Soluble Organic Fraction)
30 % PM

PM Dust Concentration
[mg/Nm3]
(2]
o

40
20
0 T
PM Soot and Dust
(JIS B8008-1) (JIS Z8808)
6 PM
6 PM
30%
PM (mg/Nm3)
250 (
280 ) PM
44 .3 %
30% ISF 45 %
SOF
7 ( ) PM
PM
J
|
/ | /
7
( PM )
150 260
4
8
150

140
120 ®*—

/

\—— O

Dust Concentration
[mg/Nmd]

=
N B OO @ O
o O O O O

o

260 240 220 200 180 160 140
Sampling filter holder temp. [ ]

( ) PM
30% 50%,

75 %, 100 % PM

ISF SOF
5
JIS B8008
SOF
SOF
200
I~ B |SF OSOF
E
S 160
=
§ 120
=
g
£ 80
8
g
° 40
z
0
30 50 75 100
Engine road [%]
9 PM ( 4
LSA )
200
o = Dust
z
S 160
=
S 120
]
=]
§ 80
8
= 40
a
0
30 50 75 100
Engine road [%]
10 ( 4
LSA )
1.0
0.9 °
T 0.8 a 8 o
= 0.7 (] L]
S 0.6
805 B
- 0.4
=
g 0.3
& 0.2
0.1 O ISF/PM @Dust/PM
0.0
30 50 75 100
Engine road [%]
11 PM ISF,



10 9 PM 13 2

9 10
30,50,75,100 % 25, 50, 75, 100 %
PM  ISF
75 % 10 ISF 11
11 9 10 PM ISF
ISF SOF
PM SOF
(PM 1 ) ISF
ISF
SOF
9 (
ISF ( ) )
SOF
100 %
7.781 mg 0.195 mg ( 2.5 %)
SOF
" 2 0
1
12 2
PM 25, P
50, 75, 100 % PM 36
ISF SOF pp.57-58 2016 10 24
4.6 4
( )
SOF PM 0
ISF 50 %
120
I B |SF OSOF
< 100 o 0
E 80
2 o 0
g 60
§ 40
0
25 50 75 100
Engine road [%] (1)
12 PM ( 2 SASAKI, Hidetsugu
LSA— ) 00554958
20 mDust (2)

(TSUKAMOTO, Tatsuro)

=
[o}
o

[
N
o

©
o

N
o

Dust concentration [mg/Nm3]

o

= 0 B m
25 50 75 100
Engine road [%]
13 ( 2
LSA )




