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Abstract: For the concurrent energy researches around the world, the question of energy availability and
the effects of global warming have taken on particular importance. This situation creates room for
prospective, more modern and sustainable alternative energy sources. In the industrial, automotive and
even as a fuel source for power plants, biodiesel can be used as a sustainable alternative energy. This study
offers a detailed overview of the use and advancement of bio-diesel as a fuel for the production of
renewable energy from material sources. The creation of various bio-diesel mixture combinations and their
use in diverse sectors is a key topic covered in this study. In order to use different types of biodiesel in
different parts of the world, its physical and chemical properties have been researched. Although the use of
biodiesel reduces emissions and pollutants, a specific approach is required to maximise efficiency and
effectiveness, both technically and non-technically. However, the use of biodiesel together with the
optimization of its properties and parameters demonstrates that this alternative energy is practical and
might be used as a sustainable fuel source for the auto industry and electricity generation in the future.

Keywords: Bio-diesel, bio-fuel, bio-mass, emission, feedstock

REFERENCES

[1]. Ajav EA, Singh B, Bhattacharya TK. (1999). “Experimental study of some performance parameters of a
constant speed stationary diesel engine using ethanol—diesel blends as fuel.” Biomass Bioenergy 17(4):357—
65.

[2]. Sridhar, G., Paul, P. J., and Mukunda, H. S. (2001). “Biomass derived producer gas as a reciprocating engine
fuel- an experimental analysis.” Biomass Bioenergy 21, 61-72.

[3]. Mouloungui Z, Vaitilingom G, Berge JC, Caro PS. (2001). “Interest of combining an additive with diesel
ethanol blends for use in diesel engines.” Fuel 80(4):565-74.

[4]. Alton R, Cetinkaya S, Yucesu HS. (2001). “The potential of using vegetable oil fuels as fuel for diesel
engines.” Energy Convers Manage 42:529-38.

[5]. Dorado, M. P., Ballesteros, E., Arnal, J. M., and Gomez, J. (2003). “Exhaust emissions from a diesel engine
fuelled with transesterified waste olive oil.” Fuel 82, 1311-1315.

[6]. Al-Hasan M. (2003). “Effect of ethanol-unleaded gasoline blends on engine performance and exhaust
emission.” Energy Convers Manage 44:1547-61.

[7]1. Chiu, C. W., Schumacher, L. G., and Suppes, G. J. (2004). “Impact of cold flow improvers on soybean
biodiesel blend.” Biomass Bio-energy 27, 485—491.

[8]. Yuksel F, Yuksel B. (2004). “The use of ethanol—gasoline blend as a fuel in a SI engine.” Renew Energy
29:1181-91.

[9]. Shudo, T., Fujibe, A., Kazahaya, M., and Aoyagi, Y. (2005). “The cold flow performance and the combustion
characteristics with ethanol blended biodiesel fuel,” in SAE Technical Paper No 2005-01-3707.

[10]. Kim S, Dale BE. (2005). “Life cycle assessment of various cropping systems utilized for producing biofuels:
bio-ethanol and biodiesel.” Biomass Bioenergy 29:426-39.

[11]. Cheng, A. S., Upatnicks, A., and Mueller, C. J. (2006). “Investigation of the impact of biodiesel fuelling on
NOx emissions using an optical direct injection diesel engine.” Int. J Engine Res. 7, 297-318.

Copyright to IJARSCT DOI: 10.48175/IJARSCT-7746 10
www.ijarsct.co.in



O
%
IJARSCT

Impact Factor: 6.252
[12]

[13].

[14].

[15].

[16].

[17].

[18].

[19].

[20].

[21].

[22].

[23].

[24].

[25].

126].

[27].

[28].

[29].

[30].

[31].

IJARSCT ISSN (Online) 2581-9429

International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

Volume 2, Issue 2, December 2022

S. J. Santosa, (2008). “Palm oil boom in Indonesia: from plantation to downstream products and biodiesel,”
Clean - Soil, Air, Water, vol. 36, no. 5-6, pp. 453—465.

Haas, F. M., Chaos, M., and Dryer, F. L. (2009). “Low and intermediate temperature oxidation of ethanol and
ethanol-PRF blends: an experimental and modeling study.” Combustion Flame 156, 2346-2350.

M. Morshed, K. Ferdous, M. R. Khan, M. S. I. Mazumder, M. A. Islam, and M. T. Uddin, (2011) “Rubber
seed oil as a potential source for biodiesel production in Bangladesh,” Fuel.

Viggiano, A., and Magi, V. (2012). “A comprehensive investigation on the emissions of ethanol HCCI
engines.” Appl. Energy 93, 277-287.

Liu, W., Sivaramakrishnan, R., Davis, M. J., Som, S., Longman, D. E., and Lu, T. F. (2013). “Development
of a reduced biodiesel surrogate model for compression ignition engine modeling.” Proc. Comb. Inst. 34,
401-4009.

Varde, K., Jones, A., Knutsen, A., Mertz, D., and Yu, P. (2007). “Exhaust emissions and energy release rates
from a controlled spark ignition engine using ethanol blends.” Proc. Inst. Mech. Eng. Part D J. Automob.
Eng. 221, 933-941.

Valentino, G., Allocca, L., Iannuzzi, S., and Montanaro, A. (2011). “Biodiesel/mineral diesel fuel mixtures:
spray evolution and engine performance and emissions characterization.” Energy 36, 3924-3932.

Zheng, M., Mulenga, M. C., Reader, G. T., and Wang, M. (2008). “Biodiesel engine performance and
emissions in low temperature combustion.” Fuel 87, 714-722.

Yuan, W., Hansen, A. C., and Zhang, Q. (2003). “Predicting the physical properties of biodiesel for
combustion modeling.” Trans. ASAE 46, 1487-1493.

D.B. Jani, (2022). “Structural and thermal analysis of a exhaust valve of a diesel engine”, LAP LAMBERT
Academic Publishing ISBN: 978-620-5-49872-9 1, 1-76.

A.R. Patel, S.M. Bhatt, D.B. Jani, S.B. Vala, (2009). “Biodiesel as future fuel of I. C. Engine,” in: Futur.
Trends Mech. Eng., Parul Institute of Engineering & Technology, Limda, Gujarat, 2009: pp. 76-81.

RM Khavdu, DB Jani, (2011). “CNG as an automotive fuel and its technology”, National Conference on
Recent Trends in Engineering & Technology, 13-14 May 2011, B.V.M. Engineering College, V.V.Nagar,
Gujarat, India, At B.V.M. Engineering College, V.V.Nagar, Gujarat, India. pp. 1-5.

DB Jani, RM Khavdu, T Panchal, J] Mewada, MC Gohil, (2010). “Liquified Natural Gas as an Automobile
Fuel”, 2nd National Conference on "Emerging Vistas of Technology in 21st century" at Parul Institute of
Engineering & Technology, Baroda. pp. 1-5.

RM Khavdu, DB Jani, (2011). “A review of compressed natural gas as an alternative fuel for internal
combustion engines”, Conference: 4th National Conference on Emerging Trends in Mechanical Engineering
March 18-19, 2011, At G.H. Patel College of Engineering & Technology, V.V. Nagar, Gujarat, India. pp. 1-
10.

J.A. Mewada, D.B. Jani, (2011). “Bio-Ethanol and bio-diesel blends as automotive fuel for diesel engines.,”
in: Gujarat Technol. Univ. Res. Fair, 2011. pp. 1-5.

D.B.Jani,Mukesh R. Zala, Anishkhan Pathan. (2011). “Study of friction and wear reduction techniques in
piston rings in I.C. engines - A review”, National Tribology Conference — 2011, December 8-10, 2011. IIT,
Roorkee, pp. 1-5.

Twinkle Collerwala, D.B.Jani, (2011). “Effect of exhaust back pressure on engine performance by altering
exhaust manifold position”, 5th International Conference on "Advances in Mechanical Engineering"
(ICAME-2011), SVNIT, Surat. pp. 1-5.

R.M. Khavdu, D.B.Jani, (2011). “Engine performance and exhaust emissions of gasoline and CNG in a
retrofitted SI engine”, 5th International Conference on "Advances in Mechanical Engineering" (ICAME-
2011), SVNIT, Surat. pp. 1-5.

DB Jani, MR Zala, VS Khadalia. (2012). “Effect of EGR rate and injection timings on the performance &
emissions in diesel engine - A review”, National Conference on Technology and Management (NCTM-2012)
at Sankalchand Patel College of Engineering, Visnagar. pp. 1-5.

Chauhan, J. B., Jani, D. B., & Bhabhor, K. K. (2022) “Investigation on Cooling Rate of Different Fin Design

Copyright to IJARSCT DOI: 10.48175/IJARSCT-7746 11
www.ijarsct.co.in



(X
%
IJARSCT
Impact Factor: 6.252

[32].

[33].

[34].
[35].

[36].

[37].
[38].

[39].

[40].
[41].
[42].
[43].

[44].

[45].
[46].
[47].

[48].

[49].

[50].

[51].

IJARSCT ISSN (Online) 2581-9429

International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)

Volume 2, Issue 2, December 2022

of an I.C. Engine by Use of CFD- A Literature Review”, International Journal of Advanced Research in
Science, Communication and Technology 2(1), 355-359.

J. Nair, S. Kalyani, J. Deepthi, (2013). “Study Of Biodiesel Blends And Emission Characteristics Of
Biodiesel,” Int. J. Innov. Res. Sci. Eng. Technol. Vol. 2.

D.B.Jani, Patel N.A., BhandariD.K., Halpati D.H. (2020). “Development of multi-purpose cook stove”,
National Conference on Start-up Ventures Technology Development Future Strategies (SVTDFS-2020) at
Dr. S. & S.S. Gandhy Government Engineering College, Surat. pp.11-12.

I. Nita, S. Geacai, O. Iulian, (2011). “Measurements and correlations of physico-chemical properties to
composition of pseudo-binary mixtures with biodiesel,” Renew. Energy. 36, 3417-3423.

D.B. Jani, (2020). “Study on Bio-Diesel as Alternate Fuel Used in I.C. Engines”, Archives of Industrial
Engineering 3(1), 1-7.

Chauhan, J. B., Jani, D. B., & Bhabhor, K. K. (2022) “Investigation on Cooling Rate of Different Fin Design
of an IC Engine by Use of CFD-A Literature Review.” International Journal of Advanced Research in
Science, Communication and Technology 2(1), 339-346.

D.B.Jani, Wagh Jitendra, Tank Jagdish, Taviyad Anil, Taviyad Nitin. (2019). “Study on Domestic Kitchen
Chimney”, International Journal Of Innovative Research In Technology 6(6), 23-26.

A.R. Patel, M. Gupta, D.B. Jani, S.B. Vala, N.J. Prajapati, (2009). “Palm Oil Based Biodiesel as Alternative
Bio-fuel,” in: Dev. Green Fuel Energy Secur. Environ. Prot., 2009: pp. 97—100.

Chauhan, J. B., Jani, D. B., & Bhabhor, K. K. (2022) “Investigation on Cooling Rate of Different Fin Design
of an IC Engine by Use of CFD-A Literature Review.” International Journal of Advanced Research in
Science, Communication and Technology 2(1), 339-346.

N.H. Abu-Hamdeh, K.A. Alnefaie, (2015). “A comparative study of almond and palm oils as two bio-diesel
fuels for diesel engine in terms of emissions and performance,” Fuel. 150, 318-324.

K. Krisnangkura, C. Sansa-ard, K. Aryusuk, S. Lilitchan, K. Kittiratanapiboon, (2010). “An empirical
approach for predicting kinematic viscosities of biodiesel blends,” Fuel. 89, 2775-2780.

P. Benjumea, J. Agudelo, A. Agudelo, (2008). “ Basic properties of palm oil biodiesel-diesel blends,” Fuel.
87, 2069-2075.

J.0. Igbokwe, O.C. Nwufo, C.F. Nwaiwu, (2015). “Effects of blend on the properties, performance and
emission of palm kernel oil biodiesel,” Bio-fuels. 6, 1-8.

Yamane, K., Ueta, A., and Shimamoto, Y. (2001). “Influence of physical and chemical properties of biodiesel
fuel on injection, combustion and exhaust emission characteristics in a DI-CI engine,” in Proceedings of the
5Sth International Symposium on Diagnostics and Modelling of Combustion in Internal Combustion Engines
(Nagoya: COMODIA), 402—409.

Williams, C. L.,Westover, T. L., Emerson, R.M., Tumuluru, J. S., and Li, C. (2016). “Sources of biomass
feedstock variability and the potential impact on bio-fuels production.” Bio-Energy Res. 9, 1-14.

Wang, H., Yao, M., and Reitz, R. D. (2013). “Development of a reduced primary reference fuel mechanism
for IC engine combustion simulations.” Energy Fuels 27, 7843—7853.

Pramanik K. (2003). “Properties and use of Jatropha curcas oil and diesel fuel blends in compression ignition
engine.” Renew Energy 28:239-48.

Wang, H., Zheng, Z., Yao, M., and Reitz, R. D. (2014). “An experimental and numerical study on the effects
of fuel properties on the combustion and emissions of low-temperature combustion diesel engines.” Comb.
Sci. Technol. 186, 1795-1815.

Kim, Y. D., Yang, C. W., and Kim, B. J. (2016). “Fischer—Tropsch diesel production and evaluation as
alternative automotive fuel in pilotscale integrated biomass-to-liquid process.” Appl. Energy 180, 301-312.
Shah, S.R. and Vyas, A.P. (2018). “Prediction of Density and Viscosity of Palm Oil based Biodiesel Petro-
diesel blends using Refractive Indices”, International Journal of Engineering Research and advanced
development 4(3), 14-26.

Jani, D.B. (2021). “Critical review on use of different types of bio-diesel as sustainable fuel for Internal
Combustion Engines”, Open Journal of Architectural Engineering, 3(1), 1-7.

Copyright to IJARSCT DOI: 10.48175/IJARSCT-7746 12
www.ijarsct.co.in



(/ IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT

Volume 2, Issue 2, December 2022
Impact Factor: 6.252

DOI:https://doi.org/10.36811/0jae.2021.110004.

[52]. J. Janaun, N. Ellis, (2010). “Perspectives on biodiesel as a sustainable fuel,” Renew. Sustain. Energy Rev. 14,
1312-1320.

[53]. Shah, S.R. and Vyas, A.P. (2018). “Property Prediction of Jatropha Oil based Biodiesel — Petrodiesel blends
using Refractive Indices”, International Journal for Research in Engineering Application & Management
4(6), 416-421.

[54]. M.I. Arbab, H.H. Masjuki, M. Varman, M.A. Kalam, S. Imtenan, H. Sajjad, (2013). “Fuel properties, engine
performance and emission characteristic of common biodiesels as a renewable and sustainable source of
fuel,” Renew. Sustain. Energy Rev. 22, 133-147.

Copyright to IJARSCT DOI: 10.48175/IJARSCT-7746 13
www.ijarsct.co.in



