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Prediction of NOx emission for marine diesel engines of existing ship
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Abstract: Monitoring systems of informations for ship performance have become important gradually for eco-
nomical management of existing ship. Monitoring of NOx emission from marine diesel engines is one of
them. The measurement of NOx emission, however has been many difficulties due to technical and costly
problems. A monitoring by prediction method of NOx on-board ship according to sailing condition of ship
could be an useful method. In this paper, it is discussed about modified method of one-zone model which
has been utilized usually for analyzing the combustion process. The modified method is able to calculate the
temperature of burned region from the result by one-zone model. Influences which excess air ratio during
combustion process affected for the gas temperature and NOx emission were investigated. From the results
variation of excess air ratio during combustion process could be estimated inversely through the comparison
with measurement of NOx emission.
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Table 1: Specification of test engine

Item Specification
Engine type 6L42MC/ME
Number of cylinder 6
Bore x Stroke 420 mm % 1,360 mm
M.C.R. 8,123 BHP / 176rpm
N.CR. 6,908 BHP / 167rpm

F.O. injection timing 1° BTDC
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Figure 1: Variation of measured pressure in cylin-

der according to each rpm
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Table 2: Mean values of NO & NO2 concentration

measured according to engine speed.

120 150 160 167
rpm pm pm pm
NO
1,064 947 935 965
(ppm)
NO2
31 20 19 23
(ppm)
02
15.3 154 15.1 15.2
(%)
— 1100
&
& 1,050 '\
8
E 1,000
2
E 950 H,__{/.
(o]
= 900
100 120 140 160 180

Engine speed [rpm]

Figure 2: Measured results of NO Concentration ac-

cording to engine speed.
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Figure 3: Variation of ROHR with each rpm
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Figure 4: Comparison of cylinder pressure between

calculation and measurement at 167 rpm.

Table 3: ROHR data for diesel engine used fuel
Bunker-A

120 | 150 | 160 | 167 | Remark
6, | 3617 | 3620 | 3615 | 3624 | Swr
iming.
6, | 3617 | 3620 | 3615 | 362.4 ﬁsntﬁgg
6, | 110 | 15 18 20 | Comb
Comb.
00| 260 | 35 39 40 | oomb
m,| 22 | 22 | 22 | 22 | Somb
my| 14 14 14 1.4 Comb.
F, | 035 | 035 | 035 | 035 | Somb.
Fy| 065 | 065 | 065 | o065 | Somb.
subscript p : premixed combustion
subscript d : diffusive combustion
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Table 4: Comparison of calculation results of NO

concentration according to excess air ratio at 150rpm.
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