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HIGHLIGHTS

o The diesel engine run with diesel/jatropha biodiesel/higher alcohol blends and GO additives.
e Brake specific fuel consumption reduced by up to 20% with the addition of GO.

® Pmax and HRR improved with adding GO nanoparticles.

e UHC, CO, and soot emission reduced while NO, enlarged with the addition of GO.

e NO,, CO, UHC, and smoke emissions decreased for DJB, DJH, and DJO blends.

ARTICLE INFO ABSTRACT

Keywords: The Jatropha biodiesel is a promising source to substitute diesel fuel, but it has some drawbacks
Clean combustion like high viscosity. Thus, in this research attempts to enhance the utilization of Jatropha biodiesel
Exergy

in a CI engine by using higher alcohols and graphene oxide nano-additives (GO). The higher
alcohols are n-butanol (B), n-heptanol (H), and n-octanol (O). Combines of 40 vol% diesel (D), 50
vol% biodiesel (J), and 10% alcohols (B, H, and O) are formulated as DJB, DJH, and DJO. These
mixtures explored with and without the supplement of 50 mg/L of GO. The burning, exergy, and
emissions features are scrutinized exploiting a CI engine. The average burning pressure and
NRoHR are comparable for all analyzed fuels, with slight augmentation counted for DJBGO. GO
additives advance the burning phasing with minimum delay times. DJO and DJB augment BTE by
10% and 13%, respectively. The implanting of GO enriches BTE by 15%. The UHC, and smoke
intensity are lowered by 60%, 70, and 80%, respectively, whereas the NOy intensity is engorged
by 13%. It can be deduced that higher alcohols and GO facilitate increasing the Jatropha biodiesel
fraction in the mixture with appropriate diesel engine performance enhancement.

Diesel/biodiesel/alcohol blends
Graphene oxide nanoparticles
Emissions

* Corresponding author. Institute for Energy Research, Jiangsu University, Zhenjiang, 212013, China.
Corresponding author. Department of Mechanical Engineering, Benha Faculty of Engineering, Benha University, 13512, Benha, Qalubia, Egypt.
* Corresponding author. School of Mechanical Engineering, Shanghai Jiao Tong University, 800 Dongchuan Road, Shanghai, 200240, China.
E-mail addresses: ahmed.elsysy@bhit.bu.edu.eg (A.I. EL-Seesy), mohamed.nour@sjtu.edu.cn (M. Nour), zxhe@ujs.edu.cn (Z. He).

https://doi.org/10.1016/j.csite.2021.100911
Received 7 July 2020; Received in revised form 17 February 2021; Accepted 24 February 2021

Available online 2 March 2021
2214-157X/© 2021 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).


mailto:ahmed.elsysy@bhit.bu.edu.eg
mailto:mohamed.nour@sjtu.edu.cn
mailto:zxhe@ujs.edu.cn
www.sciencedirect.com/science/journal/2214157X
https://http://www.elsevier.com/locate/csite
https://doi.org/10.1016/j.csite.2021.100911
https://doi.org/10.1016/j.csite.2021.100911
http://crossmark.crossref.org/dialog/?doi=10.1016/j.csite.2021.100911&domain=pdf
https://doi.org/10.1016/j.csite.2021.100911
http://creativecommons.org/licenses/by-nc-nd/4.0/

	Diesel-oxygenated fuels ternary blends with nano additives in compression ignition engine: A step towards cleaner combustio ...
	1 Introduction
	2 Methodology
	2.1 Engine setup
	2.2 Tested fuels and additives
	2.3 Net rate of heat release (NRoHR)
	2.4 Exergy analysis
	2.4.1 Fuel energy rate


	3 Results and discussions
	3.1 Assessment of GO
	3.2 In-cylinder pressure, NRoHR, and combustion phasing
	3.3 Engine performance
	3.4 Exergy assessment
	3.5 Emission features

	4 Conclusion
	Author statement
	Declaration of competing interest
	Acknowledgments
	References


