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ABSTRACT

In this study, the engine performance and emissions of gasoline were examined by applying a
response surface methodology (RSM) optimisation approach. Fusel oil-gasoline blends were
used to operate an engine at various speeds and loads. The optimal fusel oil-gasoline blend mix
ratio was determined to minimise fuel consumption and nitrogen oxide and hydrocarbon
emissions and to maximise the brake power (BP). The results demonstrate that the engine load
and speed have a significant effect on performance and emissions. In addition, the blended
fuels (F10 and F20) were shown to reduce NOx emissions. Furthermore, insignificant effects on
engine performance were observed for fusel oil compared with pure gasoline. The design of
experiments (DoE) method, which is a statistical technique, indicated that F20 was the
optimum blend ratio among the three studied fuels, based on the RSM. The optimal parameters
were a load corresponding to 60% of the wide open throttle engine load and an engine speed
of 4500 rpm for the F20 blend, resulting in a high desirability value of 0.852 for the test engine,
with values of 67.6 kW, 235.17 g/kW.h, 0.118%vol, and 1931.4 ppm for the BP, brake-specific
fuel consumption, CO emission, and NOx emission, respectively.

KEYWORDS
Design of experiments; Response surface methodology; Fusel oil; Spark-ignition engine;
Performance; Emissions


https://core.ac.uk/display/237499967?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

REFERENCES

1.

P. Kwanchareon, A. Luengnaruemitchai, S. Jai-In

Solubility of a diesel-biodiesel-ethanol blend, its fuel properties, and its emission
characteristics from diesel engine

Fuel, 86 (7) (2007), pp. 1053-1061

[Google Scholar]

I. Arto, |. Capellan-Pérez, R. Lago, G. Bueno, R. Bermejo
The energy requirements of a developed world
Energy Sustain Dev, 33 (2016), pp. 1-13

[Google Scholar]

I. Yusri, R. Mamat, W. Azmi, G. Najafi, N. Sidik, O.l. Awad

Experimental investigation of combustion, emissions and thermal balance of secondary
butyl alcohol-gasoline blends in a spark ignition engine

Energy Convers Manage, 123 (2016), pp. 1-14

[Google Scholar]

T. Chuah, A. Wan Azlina, Y. Robiah, R. Omar

Biomass as the renewable energy sources in Malaysia: an overview
Int J Green Energy, 3 (3) (2006), pp. 323-346

[Google Scholar]

O.1. Awad, 0.M. Ali, R. Mamat, A.A. Abdullah, G. Najafi, M.K.Kamarulzaman, et al.

Using fusel oil as a blend in gasoline to improve Sl engine efficiencies: a comprehensive
review

Renew Sustain Energy Rev, 69 (2017), pp. 1232-1242

[Google Scholar]



https://scholar.google.com/scholar_lookup?title=Solubility%20of%20a%20diesel%E2%80%93biodiesel%E2%80%93ethanol%20blend%2C%20its%20fuel%20properties%2C%20and%20its%20emission%20characteristics%20from%20diesel%20engine&publication_year=2007&author=P.%20Kwanchareon&author=A.%20Luengnaruemitchai&author=S.%20Jai-In
https://scholar.google.com/scholar_lookup?title=The%20energy%20requirements%20of%20a%20developed%20world&publication_year=2016&author=I.%20Arto&author=I.%20Capell%C3%A1n-P%C3%A9rez&author=R.%20Lago&author=G.%20Bueno&author=R.%20Bermejo
https://scholar.google.com/scholar_lookup?title=Experimental%20investigation%20of%20combustion%2C%20emissions%20and%20thermal%20balance%20of%20secondary%20butyl%20alcohol-gasoline%20blends%20in%20a%20spark%20ignition%20engine&publication_year=2016&author=I.%20Yusri&author=R.%20Mamat&author=W.%20Azmi&author=G.%20Najafi&author=N.%20Sidik&author=O.I.%20Awad
https://scholar.google.com/scholar_lookup?title=Biomass%20as%20the%20renewable%20energy%20sources%20in%20Malaysia%3A%20an%20overview&publication_year=2006&author=T.%20Chuah&author=A.%20Wan%20Azlina&author=Y.%20Robiah&author=R.%20Omar
https://scholar.google.com/scholar_lookup?title=Using%20fusel%20oil%20as%20a%20blend%20in%20gasoline%20to%20improve%20SI%20engine%20efficiencies%3A%20a%20comprehensive%20review&publication_year=2017&author=O.I.%20Awad&author=O.M.%20Ali&author=R.%20Mamat&author=A.A.%20Abdullah&author=G.%20Najafi&author=M.K.%20Kamarulzaman

