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Abstract: Methanol, as a renewable and environmentally friendly fuel, can be utilized directly or blended with
gasoline in spark-ignition engines. Blending methanol with gasoline has been investigated as a means to enhance
engine performance and reduce exhaust emissions, with previous studies reporting improvements in octane number
and certain performance parameters. However, the findings remain inconsistent, requiring further study. This
research examines the effects of gasoline—methanol blends (10%, 15%, 20%, and 25% by volume) on engine
performance and exhaust emissions. For comparison, gasoline with research octane numbers (RON) of 92 and 98
was also tested. Performance measurements were conducted using a dynamometer, while exhaust emissions were
evaluated with a gas analyzer. A carburetor engine with factory-set air—fuel ratio was employed, and a four-hour
continuous performance test was performed to assess long-term effects. The results indicate that higher methanol
content increased power and torque, while reducing brake-specific fuel consumption (BSFC). Emission analysis
showed reductions in carbon monoxide (CO) and total hydrocarbons (THC), alongside increased carbon dioxide
(COy). The continuous test revealed occasional engine power interruptions, which occurred more frequently at
higher methanol concentrations.
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1. Introduction

Methanol is increasingly recognized as a feasible renewable energy replacement for fossil fuels due to its
flexible production pathways, which include renewable electricity, biomass, and CO, capture. This liquid
electrofuel is crucial for transitioning to a sustainable economy [1—4]. The carbon-neutral cycle of methanol,
achieved through the reduction of carbon dioxide with hydrogen, significantly reduces reliance on fossil fuels [4].
The concept of the methanol economy further supports methanol as an alternative energy storage medium,
addressing both CO, emissions and energy shortages [5]. Recent technological advancements, particularly in
catalytic processes that convert CO; into CO»-neutral liquid hydrocarbons [5,6], underscore methanol’s potential.
With its ability to be produced from both traditional and renewable sources, methanol stands out as a promising
sustainable and clean energy resource [7].

As an additive in gasoline, methanol offers notable environmental benefits, such as reduced emissions and
enhanced engine performance [8—11]. This is primarily due to its high octane number and oxygenate properties,
which contribute to engine-knocking suppression and potentially improved thermal efficiency [10,12—14]. Methanol-
gasoline blends can improve the research octane number (RON) of gasoline, making it a more environmentally
attractive option by reducing combustion emissions and enhancing overall engine efficiency [13,15-19]. These
properties make methanol a promising renewable fuel alternative, supporting efforts to lower greenhouse gas
emissions and reliance on fossil fuels. However, the use of methanol also requires careful handling due to its high
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flammability and toxicity [20]. Stringent safety measures are necessary during transportation and usage to mitigate
potential risks to human health and safety. Economically, while methanol has a lower calorific value compared to
gasoline, leading to higher fuel consumption, this drawback can be partially offset by the improved thermal
efficiency it offers. Additionally, methanol’s renewable nature and potential to reduce emissions make it an
economically attractive alternative. Thus, methanol presents a balanced approach, offering significant
environmental advantages while necessitating attention to safety and economic considerations.

Studies have demonstrated that adding methanol to gasoline can significantly enhance engine performance
and reduce emissions. Methanol-gasoline blends, such as M10 to M15, show substantial emission reductions and
performance improvements compared to standard gasoline [21]. Specifically, the M20 blend has achieved a
remarkable 37% increase in engine power. Additionally, higher methanol ratios improve specific fuel consumption
and thermal efficiency [22]. Research on methanol-gasoline blends (10%, 20%, and 30% methanol) indicates
notable changes in combustion characteristics, with decreased peak heat release rates and cylinder pressures at low
speeds, but increased peak combustion pressure and heat release rates at high speeds [23]. The environmental
impacts of using methanol-gasoline blends have been extensively studied, revealing a reduction in emissions such
as CO, CO,, HC, and NOy. For instance, the M10 blend at low engine loads shows a notable decrease in carbon
monoxide emissions [24]. However, it is important to consider that methanol and hydrocarbon (HC) emissions
were found to be higher than those from standard gasoline, especially when using the M10 blend. Despite these
drawbacks, the overall reduction in harmful emissions positions methanol-gasoline mixtures as a viable option for
more environmentally friendly fuel alternatives [25]. Future research should address the challenges associated with
methanol-gasoline blends in engines, including their impact on combustion, emissions, and performance
characteristics in compression ignition (CI) engines [8]. Additionally, further studies are needed to quantify the
effects of methanol use on engine performance and emissions, particularly in marine fuel applications, to overcome
existing barriers and facilitate the broader adoption of methanol as a marine fuel [26].

In this study, gasoline-methanol blends containing up to 25% methanol by volume were tested to investigate
their effects on engine performance and exhaust gas emissions, compared to base gasoline with research octane
numbers (RON) of 92 and 98. The testing involved coupling the engine to a dynamometer using a default setup to
capture pre-optimization results, which have not been extensively covered in previous studies. Therefore, this
study aims to reveal the impact of gasoline-methanol fuel blends on a carburetor engine in its default configuration.
Additionally, the effect of gasoline-methanol fuel blends on engine performance during continuous long-term
operation was also examined to understand their impact on the engine.

2. Experimental Setup

Figure 1 illustrates the experimental setup used for the engine performance and exhaust gas emission tests. The
tests were conducted in Test Cell No. 3 of the Thermodynamics, Motor, and Propulsion Laboratory at the National
Research and Innovation Agency. The test engine, a carburetor engine typically used in commercial motorbikes, is
summarized in Table 1. The engine was coupled to the dynamometer using a double chain and a coupling shaft,
which is supported by a bearing to minimize rotational moment, particularly at high engine speeds (RPM). The
dynamometer in the test cell has a capacity of 30 kW and a maximum RPM of 4000. The fuel used was a gasoline-
methanol mixture with various compositions, as detailed in Table 2. Fuel was delivered through a fuel delivery
system, with the flow rate measured by a flowmeter, and the injection pressure into the carburetor could be adjusted
from the control room. The carburetor engine was chosen for this study because of its fuel flexibility, allowing it to
handle different types of fuels, such as gasoline and its methanol blends, without requiring modification. Additionally,
the engine is not influenced by the auto-adjustment feature found in direct injection engines’ control units, providing
more control over fuel delivery for experimental purposes. Lastly, carburetor engines are still widely used in many
countries for various applications, making this research relevant to real-world scenarios.

Table 1. Specifications of the tested engine [27].

Parameter Specification
Engine type Single-cylinder, air-cooled
Stroke 4-stroke
Capacity 144 cc
Number of cylinders 1 cylinder

Compression ratio 9.5:1

Fuel system Carburetor
Maximum power 12 HP (8.6 kW) at 8000 RPM
Maximum torque 11.3 Nm at 6500 RPM
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Table 1. Cont.

Parameter Specification
Primary reduction ratio 2.880 (72/25)
1st gear ratio 2.917 (35/12)

2nd gear ratio 2.000 (32/16)

3rd gear ratio 1.474 (28/19)

4th gear ratio 1.182 (26/22)

Sth gear ratio 1.000 (24/24)
Final reduction ratio 3.714 (52/14)

Table 2. Tested fuel blends.
No. Tested Fuel Name Gasoline RON98 (%vol)  Gasoline RON92 (%vol) Methanol (%vol)

1 G98 100 0 0
2 G92 0 100 0
3 G-M10 0 90 10
4 G-M15 0 85 15
5 G-M20 0 80 20
6 G-M25 0 75 25
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Figure 1. Engine performance and exhaust gas emissions test setup.

The maximum power-torque performance testing followed the UN ECE R85 standard [28], which provides
a comprehensive framework for the consistent and accurate measurement of engine and motor power, ensuring
reliable performance data. The carburetor settings were kept at the factory defaults, optimized for gasoline with an
octane number of 92. Exhaust gas emissions of CO, HC, and CO; were measured using a QROTECH QRO-402
gas analyzer. Before testing each new fuel blend, the fuel line system was thoroughly flushed to ensure the purity
of the tested fuel. A blower was placed in front of the engine to cool it down and prevent overheating. The
dynamometer and test cell were equipped with a controller, allowing the tests to be controlled and monitored
remotely from the control room.

Following the engine performance and exhaust gas emission tests, a continuous engine running test was
conducted to assess the long-term effects of the gasoline-methanol fuel blends. This test involved running the
engine at 80% of its maximum output power for each fuel over four hours. Power and torque were recorded to
determine if any changes in engine performance occurred during the continuous run.

3. Experiment Results
3.1. Fuel Properties

Before conducting the engine performance and exhaust gas emission tests, the test fuels were evaluated according
to relevant standards to determine their research octane number (RON) [29], vapor pressure [30], density [31], water
content [32], lower and higher heating values [33], and distillation temperature [34]. The properties of the gasoline-
methanol blends, including vapor pressure, density, and water content, were compared to those of both types of
gasoline with different RON values. The results are presented in Table 3. The findings indicate that the octane
number generally increases with higher methanol concentrations, while the blend density also shows an overall
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increasing trend despite a slight decrease for G-M25. In contrast, the heating values decrease as the methanol
content increases. Notably, a blend closest in octane number to G98 can be achieved by mixing G92 with 15%
methanol (G-M15). Adding 15% methanol raises the octane number by 5.7 points. Higher octane numbers indicate
a fuel’s greater resistance to knocking (premature ignition) in the engine. This resistance allows engines to operate
at higher compression ratios, which can improve power output and thermal efficiency. Previous studies have
demonstrated that a higher octane number can increase power and torque output while reducing specific fuel
consumption [35-42]. On average, a 1% improvement in fuel efficiency has been reported [43], which is expected
to offset the reduced calorific value of the mixed fuel.

Gasoline-methanol mixtures exhibit azeotropic behavior with respect to vapor pressure. Vapor pressure,
measured as Reid vapor pressure (RVP) at 37.8 °C, indicates the presence of light fractions that vaporize at low
temperatures. At low methanol concentrations in gasoline, the vapor pressure is higher than that of pure gasoline.
In this study, vapor pressure increases for the G-M10 and G-M15 fuel blends, then slightly decreases for the G-
M20 and G-M25 blends. Fuel density influences engine power, emissions, and fuel consumption. As the methanol
concentration increases, the energy content, indicated by lower and higher calorific values, decreases due to
methanol’s lower calorific value compared to gasoline. The boiling range provides insights into the fuel’s
composition, properties, and behavior during storage and use. T10 represents the temperature at which 10% of the
fuel has been distilled. Lower T10 values, ideally below 65 °C, are desirable as they enhance the engine’s cooling
ability. T50, the temperature at which 50% of the fuel has distilled, is crucial for proper vaporization, affecting the
engine’s warming speed after a cold start, operating temperature, and acceleration characteristics. The base gasoline
fuels, G98 and (G92, have high T50 values typical of modern gasoline (T50 =~ 80 °C). It is important to note that high-
boiling components in fuels can significantly contribute to the formation of solid combustion deposits [44]. From the
results in Table 3, it can be concluded that increasing the methanol content in gasoline results in higher Research
Octane Number (RON), generally higher vapor pressure, an overall increase in density, lower calorific values, and
generally lower distillation temperatures, although a slight deviation in the T90 value is observed for the G-M15.
However, for methanol concentrations above 15%, the vapor pressure decreases.

Table 3. Properties of the gasoline-methanol blends.

Properties Unit Test Method G98 G92 G-M10 G-M15 G-M20 G-M25
I;fj;fggf (%%?f;; - ASTMD2699-19¢1  98.5 92 962 977 992 999
Vapor Pressure kPa ASTM D323-20a 57.4 62.7 76.9 79.0 78.8 78.1
Density, 15 °C kg/m*  ASTM D4052-18a 746.8 741.5 746.7 748.3 750.7 749.3
Water Content ppm ASTM D6304-20 400 380 630 690 580 630
Lower Heating Value MlJ/kg ASTM D240-19 43.951 43.1 42.04 41.496 40.150 39.673
Higher Heating Value MJ/kg 47.152 45.84 44.49 43.740  41.870  41.206
Distillation
10% °C 63.0 52.2 44.8 455 45.1 45.7
50% °C ASTM D86-20b 104.4 79.1 63.4 56.5 56.6 57.4
90% °C 167.7 157.3 154.1 169.4 147.6 145.9
Final Boiling Point °C 208.3 193.2 192.0 191.7 189.1 187.9

3.2. Engine Performance

Figure 2 presents the engine performance test results for the various tested fuels. As shown in Figure 2a,
engine power increases with engine speed, peaking at around 8000 RPM, as specified in the engine’s
specifications. Beyond this point, the power decreases as engine speed continues to rise. The impact of methanol
blends in gasoline is clear: higher percentages of methanol in the blend lead to higher engine power output.
Similarly, engine torque exhibits a comparable pattern, as depicted in Figure 2b. Engine torque increases with
engine speed, reaching its peak at approximately 6200 RPM, which is slightly different from the specified value.
After reaching this peak, torque decreases as engine speed increases further. The higher the methanol percentage
in the gasoline blend, the higher the engine torque output. Notably, gasoline without methanol blends, such as G98
and G92, produce nearly identical results.

Figure 3 illustrates the brake-specific fuel consumption (BSFC) for the various tested fuels. The trend curve
shows a decrease in BSFC until it reaches a minimum point, after which it begins to rise again as engine speed
increases. The minimum BSFC typically occurs near the engine’s maximum torque point. A higher percentage of
methanol in the gasoline blend lowers the overall BSFC trend curve, indicating more efficient fuel consumption
relative to the engine’s power output. In other words, adding methanol to gasoline in the current engine setup can
reduce fuel consumption while maintaining the same power output. Despite the gasoline-methanol blends (G-M10,
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G-M15, G-M20, and G-M25) having lower energy content than pure gasoline (G98 and G92), they demonstrate
better combustion efficiency by producing more energy per unit of fuel.

To better understand the effect of gasoline-methanol fuel blends on engine performance, the maximum power
and torque for each tested fuel are compared in Figure 4. As shown in Figure 4a, the maximum power and torque
of the base gasoline, G92 and G98, are quite similar. However, increasing the methanol percentage in the fuel
blend leads to higher power and torque outputs. Figure 4b shows that power increases by nearly 6% relative to the
base gasoline G98, while torque increases by almost 3%. These results strongly suggest that adding methanol to
gasoline in the current engine setup enhances engine performance.
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Figure 4. Maximum performance (power & torque) comparison for different tested fuels.
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3.3. Exhaust Gas Emission

To assess the impact of gasoline-methanol blends on exhaust gas emissions, a gas analyzer was used to
measure carbon monoxide (CO), carbon dioxide (CO;), and total hydrocarbons (THC) during the engine
performance tests. Figure 5 presents the exhaust gas emissions (CO, CO», and THC) for the various tested fuels at
different engine speeds. As shown in Figure 5a, CO levels decrease as the methanol percentage in the fuel blend
increases. CO emissions increase with engine speed but tend to stabilize once the engine speed reaches 6400 RPM.
The presence of CO in exhaust gas indicates incomplete combustion, typically occurring when the air-fuel mixture
is too rich, meaning there is more fuel than air available for complete combustion. In contrast, Figure 5b shows
that CO; levels increase with higher methanol content in the fuel blend. CO, emissions decrease with rising engine
speed but also stabilize around 6400 RPM. CO:; is a key indicator of combustion efficiency, as it is the primary
product of the complete combustion of carbon-based fuels, such as gasoline and methanol. Higher CO, levels in
the exhaust suggest that the fuel is being efficiently burned, with the carbon in the fuel fully oxidized to CO,. The
opposing trends in CO and CO; relative to the methanol content suggest that methanol enhances the completeness
of combustion in the fuel blend. Further analysis of these findings is provided in the discussion section. Figure 5¢
illustrates that overall THC emissions decrease as the methanol percentage in the fuel blend increases. THC levels
rise with engine speed up to approximately 7200 RPM, after which they begin to decrease. The presence of THC
in exhaust gases indicates incomplete combustion, as THC represents unburned or partially burned fuel. High THC
levels are a sign of incomplete combustion, often due to a rich air-fuel mixture, where insufficient oxygen is
available to fully oxidize all the fuel. The addition of methanol in the fuel appears to enhance combustion
completeness by providing more oxygen content within the fuel blend.
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Figure 5. Exhaust gas emissions (carbon monoxide, carbon dioxide, and total hydrocarbon) for different tested fuels.

3.4. Continuous Run Test

The implementation of a methanol blend in gasoline must be evaluated not only for engine performance and
gas emissions but also for engine stability during prolonged operation. In this study, we conducted a continuous
run test at 80% of maximum power for 4 h to simulate real-world engine applications, including both on-road and
marine environments. The test involved measuring engine power and torque every 2 s to capture overall trends
and any anomalies.
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Figure 6 illustrates the engine power and torque measured during continuous run tests with different fuel
blends. For the G98, G92, and G-M10 fuel cases, the engine operated in a stable and consistent manner throughout
the test. However, when the methanol percentage in the gasoline blend was 15% or higher (i.e., G-M15, G-M20,
and G-M25), there were noticeable drops in engine performance during the 4-h test. These drops, which increased
with higher methanol percentages, manifested as intermittent engine power interruptions. It is important to note
that these power interruptions did not cause the engine to stop completely but resulted in temporary reductions in
power, torque, and RPM.
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Figure 6. Engine performance (power and torque) during continuous run tests for different tested fuels.

Figure 7 illustrates the frequency of engine power interruptions observed during the 4-h continuous run test.
As noted earlier, no engine power interruptions were detected with the base gasolines G98 and G92, nor with the
low methanol blend G-M10. However, as the methanol percentage in the gasoline blend increases, the occurrence
of engine power interruptions also rises: 0.19% for G-M15, 0.29% for G-M20, and 0.44% for G-M25. This trend
clearly shows that higher methanol percentages correlate with an increased likelihood of engine power
interruptions. Although the power interruption occurrence rates are below 0.5%, these events are concerning for
engine users, especially in vehicles used for passenger transportation. Even brief power drops can cause sudden
decelerations, which may be uncomfortable for passengers. Moreover, these drops can evoke anxiety in
passengers, as they may be perceived as potential engine failures, despite the engine not actually stopping
completely. Therefore, it is crucial to consider the impact of short engine power interruptions on user experience,
particularly with high methanol content in the fuel blend.
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Figure 7. Engine power interruption occurrences during continuous run tests for different tested fuels.

4. Discussion

The air-fuel ratio (AFR) is a crucial indicator of combustion in an engine, representing the ratio of the mass
of air introduced into the combustion chamber to the mass of fuel. Achieving a stoichiometric AFR, where all fuel
is completely burned, is essential for optimal combustion. Another key indicator is lambda (%), the ratio of the
actual AFR to the stoichiometric AFR. A lambda value of 1 signifies an ideal mixture that ensures complete
combustion. A lambda less than 1 indicates a rich mixture with insufficient air for complete combustion, while a
lambda greater than 1 denotes a lean mixture with excess air. In this study, we used a gas analyzer to measure AFR
and lambda, whose algorithm is based on gasoline fuel combustion.

Figure 8 presents the results of AFR, lambda, and stoichiometric AFR for different fuel blends. As shown in
Figure 8a, the AFR increases with the methanol percentage in the gasoline blend. Engine speed has minimal impact
on AFR, particularly for base gasolines and low methanol blends, which exhibit a nearly constant AFR regardless
of engine speed. Figure 8b shows that lambda follows a similar trend: it increases with higher percentages of
methanol and remains relatively unaffected by changes in engine speed.
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Figure 8. Air-fuel ratio (AFR), lambda (A), and stoichiometric AFR for different tested fuels.
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Since the gas analyzer was calibrated for gasoline combustion and the engine used a carburetor with wide-
open throttle, the fuel and air volumes introduced into the combustion chamber were constant. Variations in AFR
across different fuels are primarily due to differences in fuel density and oxygen content. While density differences
are minor, as shown in Table 3, the oxygen content significantly affects AFR and lambda.

The stoichiometric AFR for gasoline, mainly composed of octane, is approximately 15:1. However, since
gasoline is a mixture of various hydrocarbons, the stoichiometric ratio can vary slightly, with 14.7:1 being
commonly used in automotive engineering [45]. For methanol, the stoichiometric AFR is around 6.4:1. The
stoichiometric AFR for blended fuels can be calculated using the formula expressed in Equation (1):

(AFRg X W) + (AFRy, X W)
AFR-u = W, + Wy,

M

where:

° AFRg.um is stoichiometric AFR for gasoline-methanol blend,
e  AFRg is stoichiometric AFR for gasoline,

e Wq is the weight fraction of gasoline in the blend,

e  AFRy is stoichiometric AFR for methanol,

e Wy is the weight fraction of methanol in the blend.

Figure 8c shows that the stoichiometric AFR for the gasoline-methanol blend decreases with increasing
methanol content. This decrease explains why lambda increases with higher methanol percentages: as the
denominator in the lambda equation (the stoichiometric AFR) becomes smaller, lambda approaches 1, indicating
more complete combustion.

In gasoline-methanol carburetor engines, engine power interruptions can occur due to vapor lock caused by
the methanol’s high latent heat of vaporization, which increases the evaporation rate of the fuel blend. This leads
to gas bubbles forming in the fuel system, impairing fuel flow [46,47]. The tendency for increased evaporation
under high temperatures amplifies this issue. Additives such as tartaric esters can mitigate vapor lock by stabilizing
the fuel mixture and reducing evaporation [48]. Additionally, models have been developed to better understand
vaporization behavior, aiding in the optimization of ignition and combustion, particularly during cold starts [49].
However, specific guidelines for preventing vapor lock in gasoline-methanol carburetor engines remain limited.

Based on previous studies, we hypothesize that engine power interruptions in gasoline-methanol engines are
caused by vapor bubbles forming in the fuel line, as illustrated in Figure 9. As methanol evaporates, small gas
bubbles can form and become trapped along the fuel line, especially at bends or turns. These bubbles eventually
coalesce into larger vapor bubbles, which can flow into the carburetor and engine, leading to lean combustion and
reduced power. This may explain the brief engine power interruptions observed in our experiments. Further
research is needed to confirm this phenomenon.

Vapor Gasoline-
Vapor Trap ~ [=~=7=="=7==7==""7 /L TTTTTTTTIIIITTT T Methanol
E Blend
1

Fuel Pump

Carburefor Fuel Line Fuel Tank

Figure 9. Illustration of the probable cause of engine power interruptions in a gasoline-methanol blend engine.

Another challenge in studying the effects of gasoline-methanol mixtures on engine performance and
emissions is the impact on lubricant oil. While methanol-gasoline blends improve engine performance and reduce
carbon emissions, they also accelerate lubricant oil degradation. This issue calls for further investigation into the
degradation rate of lubricant oil to optimize the use of methanol-gasoline blends in engines [50]. Future research
should focus on strategies to mitigate the engine instability observed with higher methanol blends, such as
optimizing the air-fuel ratio or incorporating additives to prevent vapor lock. Additionally, conducting long-term
durability tests is crucial to evaluate the effects of methanol on engine components, particularly concerning
lubricant degradation.
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5. Conclusions

This study investigated the effects of various gasoline-methanol blends on engine performance and exhaust
emissions in a carburetor engine. By blending methanol with RON 92 gasoline in volumes of 10%, 15%, 20%,
and 25%, we observed improvements in engine power and torque, as well as reductions in brake-specific fuel
consumption (BSFC). Exhaust gas analysis was conducted to determine the effects of gasoline-methanol blends
on harmful emissions, such as carbon monoxide (CO), total hydrocarbons (THC), and carbon dioxide (CO,). The
key conclusions from this study are as follows:

e  Mixing methanol with RON 92 gasoline at volumes of 10%, 15%, 20%, and 25% resulted in increased engine
power and torque. The higher the methanol percentage, the higher the engine power and torque.

e  Brake-specific fuel consumption (BSFC) was reduced with higher methanol percentages in the fuel blend.

e  Exhaust gas analysis showed lower emissions of carbon monoxide (CO) and total hydrocarbons (THC), with
an increase in carbon dioxide (CO,).

e  Brief engine power interruptions were more frequent with higher methanol percentages, indicating fuel
instability issues.

These results underscore the potential of methanol as a renewable and environmentally friendly additive to
gasoline, enhancing both engine performance and emission profiles. However, the study also highlighted some
challenges associated with the use of gasoline-methanol blends. Therefore, further research is necessary to
optimize fuel formulations and address the observed engine power interruption phenomena. Future investigations
should also aim to improve the understanding of fuel behavior in different engine configurations and operating
conditions, ensuring the reliability and efficiency of gasoline-methanol blends in practical applications.
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Abbreviations/Nomenclature

AFR Air Fuel Ratio

AFRstoic Stoichiometric Air Fuel Ratio

BSFC Brake specific fuel consumption

Cco Carbon monoxide

CO2 Carbon dioxide

G938 Gasoline RON 98

G92 Gasoline RON 92

G-M10 Fuel blend of gasoline RON 92 (90% volume) with methanol (10% volume)
G-M15 Fuel blend of gasoline RON 92 (85% volume) with methanol (15% volume)
G-M20 Fuel blend of gasoline RON 92 (80% volume) with methanol (20% volume)
G-M25 Fuel blend of gasoline RON 92 (75% volume) with methanol (25% volume)
RON Research octane number

RPM Rotation per minute

THC Total hydrocarbon

A Ratio of air-fuel ratio with stoichiometric air-fuel ratio (AFR/AFRstoic)
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