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Simulation of methane reactor flow based on
experimental data fitting

. 1 e 2 1 . .3
TIAN Xinna , CHEN Shilin®, LI Zeyu , LI Jiaoxiu
1. China Shipbuilding Power Engineering Institute Co., Ltd., Shanghai 201208, China;
2. CSSC-MES Diesel Co., Ltd., Shanghai 200120, China;3. Merchant Marine College, Shanghai Maritime University, Shanghai 201306, China

Abstract; Based on the experimental data of a certain ship engine methane reactor, the inertia resistance
coefficient and viscosity resistance coefficient of porous media fluid are fitted. A reactor model is established
using STAR-CCM+ and simulations are conducted to study the uniformity of the internal flow field and pressure
drop in the reactor. The results show that when the fluid inertia resistance coefficient is 340. 82 kg/m* and the
fluid viscosity resistance coefficient is 1 437.27 kg/(m’+ s), the simulation model achieves the best fitting
result. The pressure drop in the reactor is mainly caused by the pressure drop in the catalyst layer. The
uniformity of exhaust gas flow rate at the catalyst inlet reaches 97% , which indicates a uniform distribution of
exhaust gas. The temperature of catalyst exhaust gas affects the average flow rate, causing a certain deviation
between the experimental pressure drop and the simulated pressure drop.

Keywords : methane reactor; porous media; catalyst; pressure drop
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Effect of scavenge port angle and swirl ratio on performance of
a marine diesel engine

1 2 1 . 2
LIU Mengyu , LU Zhen”, ZHU Feng , LU Tianlong
1. Shanghai Marine Diesel Engine Research Institute, Shanghai 201108, China;

2. School of Mechanical Engineering, Tianjin University, Tianjin 300350, China

Abstract; A three-dimensional numerical simulation model is established on the Converge software for a large-
bore low-speed two-stroke marine diesel engine. The influence of the horizontal inclination angle of scavenging
ports was studied, and the separate influence mechanism of swirl ratio was decoupled. The results show that
scavenge ports angle affects the swirl ratio and scavenging efficiency. Excessive or insufficient horizontal
inclination of scavenging ports create counterflow zones and lead to premature overflow of fresh air, which
reduces the scavenging efficiency. When the angle of scavenging ports is 10°, the BSFC and NO, emissions are
both reduced compared with the original machine with scavenging ports angle of 15°. Increasing the swirl ratio
within a reasonable range can effectively improve the uniformity of oil-gas mixing and combustion process.
Compared with the original engine with a swirl ratio of 4. 5, when the swirl ratio is 20. 5, the brake specific fuel
consumption ( BSFC) can reduce by 5. 09% and the fuel economy has significantly improved. However, the
excessive swirl ratio is relatively small for improvement of BSFC, and it is accompanied by a large amount of
wall heat transfer loss, so the swirl ratio should be controlled below 20. 5.

Keywords: two-stroke marine diesel engine; scavenge port angle; swirl ratio; combustion; emission
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