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A Study on the Method of NOx Reduction and NOx

Measurement for the Diesel Engines
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Abstract :
Maritime Organization) MARPOL 73/78,

According to the NOx level requirement of annex VI to IMO(International
this regulation shall apply to each diesel engine

with a power output of more than 130 kW which is installed on a ship constructed and
undergoes a major conversion on or after 1 January 2000. It is inevitable to adopt IMO
standard for marine engines. Therefore, most of diesel engines which are being currently
built should be tested and surveyed in accordance with the NOx technical code.

In this study, various technics of NOx reduction methods were investigated for the diesel
engines and the methods of NOx measuring were introduced by the new and simplified field
detecting equipment. These results can be utilized for the basic design and developement of

diesel engine for NOx reduction.
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Table 1 Maximum allowable limits of
NOx-IMO MARPOL 73/78 annex VI
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3) HAM(Humid Air Motor)
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Table 2 Specification of the testing engine

Items Specipication
11 Engine Model 30100
. 3-Cylinder 4-Cycle Diesel
E
2 ngine type Engine
3] Max. Output 47/2600(PS/RPM)
4| Bore x Stroke 100 x 110 (mm)
5] Compress. Ratio 176
6| Swept Volume 864 (cc)
7| Injection Timing 171
Fuel consumption
Max. 175 - h
(ale ax. 175 (g/ps - h)
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a. Intake pressure =
b. Com. chamber pressure 88 o)

¢. Exhaust pressure ==
d. NOx value e. Q2 value
f. Corr. NOx Value
N—
L]

Exhaust gas .
«1 Engine i2* Dynamometer
3 Intake Manitold '4' Exhaust manitold
5 Probe 8 NOx & O 2 Analyzer
1) Print out @ Amplifier
& A/D Convertor 60 Note book ot PC
! Printer

2 Bottle of standard NO gas(for calibration}

Fig. 1 Schematic diagram of testing apparatus
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(e) Measuring point for main engine of

training ship
Fig. 2 Photographs of experimental
apparatus and main engine
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Fig. 3 Measured NOx values of 3D100 engine
by speed and load
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Table 4 Specification for Main engine
of Training ship

r
-lN

tlo My e & 2 M oo N

ltems Specipication
t| Engine Model 8526MC
2-Stroke, 8-Cylinders Single
2| Engine typer, Acting, Crosshead Type, T/C

Diesel Engine
- MCR : 3,970BHP at 250rpm
- CSR : 3573BHP at 241.4rpm

3| Engine Rating

4| Bore x Stroke 260 x 980 (mm)
5/ Swept Volume 52,005 (cc)
6/ MEP at MCR 16.8 bar
7 PistonMst:ed at 8.17 misec
Max. cylinder
Dre:;’ure 170 bar
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Fig. 4 Measured NOx values for main engine
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Fig. 5 Measured NOx values for main engine
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Fig. 6 Mcasured O2 values for main engine
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Fig. 7 Measured correction NOx values for
main engine
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