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Study on the Influence of Exhaust Manifold Characteristic Parameters
on the Exhaust Process of Elliptical Rotor Engine
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Abstract: The elliptical rotor engine possesses three combustion chambers and has a crankshaft speed twice that of
the rotor speed. Its air exchange and exhaust characteristics evidently differ from those of traditional piston reciprocat-
ing engines and triangle rotor engines. In this paper, GT-Power software is used to construct a one-dimensional model
that is consistent with the operating characteristics of an elliptical rotor engine to investigate the characteristics of the
air exchange process, exhaust pulse characteristics, and the influence of exhaust manifold length on this type of en-
gine and provides a reference for the structural design of exhaust systems with a high air exchange efficiency. The
results show that the complete exhaust process can be divided into four phases. The phase 1 and phase 2, accounting

for more than 90% of the total exhaust volume, are the main stages of exhaust gas outflow. The inlet and exhaust
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ports are opened simultaneously in the phase 3 and phase 4. However, the effective scavenging process cannot be
realized, and exhaust gas reflux is evident in these two phases, resulting in an increase in the residual exhaust gas
rate in the cylinder. The inlet and exhaust ports overlap between adjacent combustion chambers, and the exhaust end
of each combustion chamber corresponds to the exhaust initial stage of the rear combustion chamber. A large amount
of exhaust gas in the rear combustion chamber evidently leaks into the adjacent combustion chamber; that is, the
residual exhaust gas amount in the combustion chamber is simultaneously affected by the exhaust process of its own
and those of adjacent combustion chambers. The exhaust manifold length exerts a greater influence on the full opening
period than on the valve overlap period, and exhaust volume in the full opening period is more than three times that
in the valve overlap period. Within the calculated length range, the optimal manifold length configuration increases
exhaust volume during the exhaust process by 3.21%, while simultaneously boosting intake air volume during valve
overlap period by 32.80%. In addition to achieving a better exhaust effect, it is beneficial to the intake process,
effectively reducing the phase 3 exhaust gas reflux to the intake port and, ultimately, the residual exhaust gas rate in
the combustion chamber to improve the air exchange efficiency.

Keywords: elliptical rotor engine; exhaust pipe structure; exhaust process; exhaust pressure characteristic;
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