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Effects of Fuel Additives on Combustion and Emissions
in Methanol Engines
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Abstract: The use of additives in methanol fuels is necessary to ensure stable and reliable engine operation, and all
methanol fuels currently burned in engines use additives. In this paper, the effects of two methanol additives and
methanol blends on engine combustion and emissions were investigated in a 6-cylinder intake-airway-injected igni-
tion methanol-fueled engine. The mass fractions of two methanol additives and methanol blends used are 500 x 10™°
and 1000 x 10°°, respectively. The difference in the composition of the two additives is reflected in the presence of
different types of lubricant molecules. Tests of the two additives in a high-frequency reciprocating tester and
through a simulated intake valve showed that additive #1 has better lubrication and cleaning properties than additive
#2. The results of the engine test show that: adding 1 000 x 10 of 1# methanol additive can increase the combus-
tion temperature in the engine cylinder at low and medium speeds, improve the combustion capacity, and make the

exothermic heat more concentrated; adding 1# methanol additive can effectively reduce the consumption of metha-
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nol in the engine at low and medium speeds (speeds<\1400 r/min). The effect of adding 1000 x 10 is better

than adding 500 x 10 in reducing the consumption of methanol, and the reduction ratio can be more than 3% on

average compared with pure methanol. Adding 1000 x 10 of 1# methanol additive can also reduce engine NO,

emission at low load and high speed of the engine, which can be reduced by up to 21%. Taken together, 1# metha-

nol additive not only has better anti-wear and cleaning properties, but also reduces methanol consumption at partial

loads and improves engine fuel economy.

Keywords: methanol engine; fuel additives; combustion; fuel economy; emissions
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Fig.1 Schematic diagram of engine stand
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Tab.3 Engine test speed and maximum torque at that speed

5 34/ (r/min) e KA/ (N - m)
1 800 1989
2 1 000 2 626
3 1200 2 620
4 1300 2 686
5 1400 2 541
6 1500 2508
7 1 600 2316
8 1700 2215
9 1 800 2034
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Fig.3 Difference in cleanliness of two additives
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Fig.4 Combustion characteristics of different fuels at 1 200 r/min and full load condition
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Fig.9 CO emission versus rotational speed for different fuels at different loads
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