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Abstract: To accurately reveal the influence mechanism of injection parameters on engine performance,
this paper built an experimental platform for a direct-injection methanol engine based on a single-cylinder
diesel engine. A bench test system was used to investigate the influence of injection pressure on
the power, economy. combustion, and emission characteristics of the direct-injection methanol
engine under medium-speed and medium-load conditions. The results suggest that the method of
augmenting the injection pressure plays a limited role in enhancing the heat release rate, exerting

only a minor influence on the combustion start point, combustion center of gravity, combustion
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end point, flame development period, and combustion cycle. Nevertheless, it can remarkably
reduce the in-cylinder variation coefficients. Simultaneously, an increase in injection pressure can
improve the uniformity and charging efficiency of the mixture, thereby raising the indicated mean
effective pressure (IMEP) and the peak in-cylinder pressure (p,..) of the engine. For instance, at
an intake pressure of 0. 065 MPa, when the methanol injection pressure is increased from 6 MPa
to 22 MPa, the coefficient of variation of IMEP and coefficient of variation of p,.. decrease by
42.7% and 37.3%, respectively, while the IMEP increases by 6. 8%. Furthermore, the influence of
injection pressure on emissions is intricate. As the injection pressure rises, CO emissions decline
in an approximately linear manner, NO, emissions increase substantially, the trends of
hydrocarbon and methanol emissions vary depending on the intake pressure, and formaldehyde
emissions exhibit a slight increment. This study can offer a theoretical foundation and data-based
guidance for the development and optimization of practical engine control strategies.

Keywords: methanol engines; in-cylinder direct injection; injection pressure; economy; dynamics;
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Fig. 1 Arrangement of engine test stands
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Table 1 Schemes of the engine experimental operating condition
UES B/ (10° remin 1) #S )/ MPa RO ZL /) BT I B 200 / () W% 35 H 73 / MPa
1 2 0. 065 —16.5 —180 6
2 2 0. 065 —16.5 —180 10
3 2 0.065 —16.5 —180 14
4 2 0.065 —16.5 —180 18
5 2 0. 065 —16.5 — 180 22
6 2 0. 087 —15.5 —180 6
7 2 0.087 —15.5 — 180 10
8 2 0. 087 —15.5 —180 14
9 2 0. 087 —15.5 —180 18
10 2 0. 087 —15.5 —180 22
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Fig. 2 puux and hy,, under different injection pressures
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Fig. 3 Combustion parameters under different injection pressures
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at different injection pressures
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