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Numerical on the Effect of Ignition Timing on
Combustion Performance of X-Type Rotary Engine
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Xi’an 7 10038, China; 2. School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract Being characterized by a large power-to-weight ratio and high thermal efficiency, X-type rotary
engine (XRE) is in broad application to small-scale UAVs of the power system. A CFD numerical model
of the XRE is constructed to determine the best ignition timing of the XRE. The in-cylinder flow, combus-
tion performance, and pollutant emission characteristics are investigated under different ignition timing.
The effects of ignition timing on the in-cylinder flow field, fuel consumption rate, mean pressure, temper-
ature, and CO, NO, emissions are investigated. The results show that as the ignition timing is advanced
from 20° CA (Crank Angle) BTDC (Before Top Dead Center) to 35° CA BTDC, the in-cylinder turbulent
turbulence increases. Meanwhile, the combustion rate, peak pressure, and peak temperature gradually go
up, leading to the increase of the indicated engine thermal efficiency. Besides, there is a significant increase
of NO, emission and a slight change of final CO emission with the increase of ignition timing. However, the ex-

cessive advancement of ignition timing makes the ignition premature and the indicated engine thermal efficiency de-
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scended. An optimal ignition timing being at the 35° CA BTDC, the corresponding peak instantaneous heat release

rate and the indicated thermal efficiency reach to the maximums of 1.44 J/(°) 24.49% respectively.
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