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Compositional analysis of blowby gas from lean-burn gas engine and evaluation of gas combustibility
in crankcase during hydrogen co-combustion

by

NAKAMURA Mayuko and ICHIKAWA Yasuhisa

Abstract

The demand for gas engines that use LNG, a low-carbon fuel, has been increasing as an intermediate step toward the transition to
completely decarbonized fuels. The co-combustion of hydrogen with LNG in gas engines is also being investigated as a way to further
reduce greenhouse gas (GHG) emissions. However, methane, the main component of LNG, is a much more potent contributor to
global warming than CO2, so it is necessary to prevent the discharge of unburned methane. Methane slip is contained in the exhaust
gas as well as in the blowby gas discharged from the crankcase, which cannot be ignored in large marine engines. In this study, we
analyzed the composition of blowby gas from a lean-burn gas engine. The blowby gas contained 50% of the premixture gas from the
cylinder, 10% of the exhaust gas, a small amount of combustion intermediate products, and most of the rest was air. The premixture
gas contained methane, the concentration of which corresponded to 2.2-2.5% of the blowby gas and 1.7-3.2% of methane in the
exhaust gas. The composition of the combustible components in the blowby gas indicated that it contained unburned fuel gas. In
addition, 0.2-0.3% of the supplied fuel energy was lost in the blowby gas. The energy loss can be recovered by recirculating and re-
combusting all of the blowby gas. In this study, we also investigated the hydrogen concentration in the crankcase gas during hydrogen
co-firing and methods to reduce the risk of explosion. To ensure safe engine operation during hydrogen co-combustion, the amount
of hydrogen in the blowby gas was analyzed at different hydrogen mixing ratios, and the lower limit of flammability was reached at
a hydrogen calorific value mixing ratio of 20%. The results show that the hydrogen needs to be ventilated during hydrogen co-
combustion in the gas engine.
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HIFE, KB CAREFIICA D Z EDNbhoT-. T — 31 H ADO AR TR & AIRR LS & k45 &,
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