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Abstract
The present work provides an experimental, sustainability, and ML-based analysis of Andropogon

Nardus biodiesel as a potential second-generation green fuel for compression ignition engines. The

biodiesel blends (AN20, AN30, and AN40) were then used on a single-cylinder direct-injection diesel

engine over the 25–100% load range and at injection pressures of 190, 210, and 230 bar. Among the

three AN30 blends tested, the improvement in engine performance at 230 bar indicates that AN30

provides nearly 15% greater brake thermal efficiency and reduces brake-specific fuel consumption by

as much as 31% compared to the neat diesel level. Because of good atomization and the presence of

oxygen in biodiesel, significantly lower emission levels of carbon monoxide, hydrocarbons, smoke

opacity, and nitrogen oxides were achieved at optimized engine conditions. To evaluate the broader

sustainability potential of the fuel, we applied a multi-criteria PUGH matrix analysis of performance

(high & low) and emissions (atmospheric & land use)/sustainability (high & low) indicators. Out of all
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the fuel tested, the most favorable compromise between combustion modes was achieved with AN30

at 230 bar, which represents the best operating condition among the fuels tested. The experimental

patterns were also employed to develop machine-learning models for predicting engine responses

across an entire cruising range, and the results compared the prediction accuracy with models found

ensemble-based algorithms provided the best prediction accuracy of the three models evaluated.

These studies demonstrate that biodiesel produced from Andropogon narudus possesses decent

potential as a sustainable biofuel for use in diesel engines when mixed at appropriate ratios and

injected at appropriate pressures. © The Author(s) 2026.

Author keywords
Andropogon narudus biofuel; Energy effiency; Machine learning; PUGH matrix; Sustainability

assessment

Indexed keywords
EMTREE medical terms

Andropogon; article; biodiesel; biofuel; controlled study; machine learning

Corresponding authors

Corresponding

author

E. PV

Affiliation Department of Mechanical Engineering, Aditya University, Surampalem,

India

Email address elumalaimech89@gmail.com

Corresponding

author

X. Yong

Affiliation School of Artificial Intelligence and Smart Manufacturing, Hechi University,

Yizhou, China

Email address xuyong@hcnu.edu.cn

6/11/26, 3:56 PM Scopus - Document Details

https://www.scopus.com/pages/publications/105039962059?origin=resultslist 2/4



© Copyright 2026 Elsevier B.V., All rights reserved.

Corresponding

author

P. Rajendran

Affiliation Department of Mechanical and Aerospace Engineering, United Arab

Emirates University, Al Ain, United Arab Emirates

Email address aeparvathy@uaeu.ac.ae

About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

日本語版を表示する
查看简体中文版本

查看繁體中文版本

Просмотр версии на русском языке

Customer Service

Help

Tutorials

Contact us

Abstract

Author keywords

Indexed keywords

Corresponding authors

6/11/26, 3:56 PM Scopus - Document Details

https://www.scopus.com/pages/publications/105039962059?origin=resultslist 3/4

https://www.elsevier.com/products/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/products/scopus/content?dgcid=RN_AGCM_Sourced_300005030
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/legal/privacy-policy?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://service.elsevier.com/app/answers/detail/a_id/14799/supporthub/scopus/
https://service.elsevier.com/app/overview/scopus/

