
Accepted Manuscript

Exhaust emissions and performance of ternary iso-butanol–bio-methanol–gasoline 
and n-butanol–bio-ethanol–gasoline fuel blends in spark-ignition engines: 
assessment and comparison

Ashraf Elfasakhany

PII: S0360-5442(18)30946-0

DOI: 10.1016/j.energy.2018.05.120

Reference: EGY 12955

To appear in: Energy

Received Date: 17 January 2017

Accepted Date: 17 May 2018

Please cite this article as: Ashraf Elfasakhany, Exhaust emissions and performance of ternary iso-
butanol–bio-methanol–gasoline and n-butanol–bio-ethanol–gasoline fuel blends in spark-ignition 
engines: assessment and comparison,  (2018), doi: 10.1016/j.energy.2018.05.120Energy

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to 
our customers we are providing this early version of the manuscript. The manuscript will undergo 
copyediting, typesetting, and review of the resulting proof before it is published in its final form. 
Please note that during the production process errors may be discovered which could affect the 
content, and all legal disclaimers that apply to the journal pertain.



ACCEPTED MANUSCRIPT

1

Exhaust emissions and performance of ternary iso-butanol–bio-methanol–

gasoline and n-butanol–bio-ethanol–gasoline fuel blends in spark-ignition 

engines: assessment and comparison

Ashraf Elfasakhany*

Department of Mechanical Engineering, Faculty of Engineering, Taif University, Box 888, Taif, KSA

*Corresponding author Tel: +966 (02) 7272020; Fax: +966 (02)7274299

E-mail address: ashr12000@yahoo.com

Abstract

For the past few years, the energy-intensive renewable fuels are introduced to solve our depleted fossil fuels, power 

and/or clean air requirements. In view of that, in the current study a couple of new ternary blended fuels in renewable 

bases is examined, for the first time in the internal combustion engines, as possible alternatives of fossil fuels. Bio-

methanol was mixed with iso-butanol and gasoline in one blended fuel (iBM), and bio-ethanol was mixed with n-butanol 

and gasoline in the other one (nBE) at rates 3–10 vol.% biofuels. The two ternary blended fuels were compared with each 

others as well as with the neat gasoline for the fuel energy efficiencies and pollutant emissions in a gasoline-fueled 

engine. The fuel energy efficiencies include output torque (Torq), brake power (BP), volumetric efficiency (VE), in-

cylinder pressure (ICP) and exhaust gas temperature (EGT), while the pollutant emissions include CO, CO2 and UHC 

(unburned hydrocarbons). Experimental results indicated that the two tested fuel blends can achieve the goal of more 

green sustainability, as compared to conventional neat gasoline fuel. The superior engine emissions were presented by 

iBM fuel blends, which imply 31%, 19% and 32% lower than the CO, CO2 and UHC emissions of neat gasoline. 

However, there are slight advantages on engine performance at using neat gasoline than the iBM and nBM ternary fuel 

blends. The study also indicated that the addition of iso-butanol–bio-methanol to gasoline results a higher engine 

performance than the addition of n-butanol–bio-ethanol to gasoline by about 0.9%, 6.2%, 2.6 and 1.47%, for EGT, ICP, 

BP and Torq, respectively. The nBE blended fuel showed a small descend in engine performance, compared to neat 

gasoline, by about 2.4%, 3.4%, 5%, 5.2% and 1.9% for VE, EGT, ICP, BP and Torq, respectively.
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