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Prediction of NOx emission for marine gas engines
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Abstract: Natural gas for marine diesel engine is considered as an important and clean source of energy be-
cause of simultaneously reducing the emission of NOx, SOx and GHG. Especially with a appearance of shale
gas, the using of natural gas has been investigated aggressively and expected to expand rapidly. By the re-
ports, gas engine and diesel engine were both in a similar performance in the power aspect, and the SFOC
of gas engine was shown a little better than that of diesel engine. But the characteristics of exhaust gas emis-
sion were different according to various combustion technologies. And with lean burn technology, the emission
of NOx could be reduced to 85% lower than that of diesel engine.

In this paper, it was described that a simulation program has been developed to predict NOx emission. The
developed program is adopted two-zone model and Wiebe function for combustion in cylinder. The effects of
premixed and diffusive combustion could be simulated by using the excess air ratio as input data. And it was
confirmed that the results of simulation were agreed with the general trends of exhaust gas emission accord-
ing to various combustion conditions such as lean burn, premixed and diffusive combustion.
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Table 1: Classification of gas engine for marine use.
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Figure 1: Schematic in cylinder during combustion.
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Table 2: Specifications of the simulated engine used

gas fuel.
Item Specification
Engine type 6L42MC/ME

Number of cylinder 6

420 mm x 1,360 mm
8,123 BHP/ 176rpm
6,908 BHP/ 167rpm

Bore x Stroke

Max. cont. output

Normal cont. output

Fuel oil inj. timing 1° BTDC
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Fig.ure 2: Simulated ROHR with double Wiebe
function in case of 150 rpm.
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Table 3: Comparison of simulation results of NO concentration according to excess air ratio at 150 rpm.

Case A SFOC [g/kW/hr] Prax [bar] Pmi [bar] NO [ppm] Tmax [K] remark
1-1 1.10 1774 102.4 1431 2180 2627 LNG
1-2 1.36 177.4 93.8 11.96 132 2288
Two-zone
1-3 1.45 177.4 91.8 11.36 52 2207 model
Measured 180.1 93.9 10.91 947 Bunker-A
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Table 4: Comparison of simulation results of NO concentration according to excess air ratio at 150 rpm.

SFOC Pmax NO Tmax
Case A s )‘e P [bar] remark
[g/kW/hr] [bar] [ppm] K]
2-1 1.10 1.42 1774 98.0 12.87 1151 2496 Gas fuel
222 1.13 1.50 177.4 9.5 12.20 728 2442
Two-zone
23 1.04 2.00 1774 95.4 11.04 735 2470 model
Measured 180.1 93.9 10.91 947 Bunker-A
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