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Abstract 
 

This work explores the intricate relationship between biodiesel and engine vibration, a critical factor in assessing diesel engine 
performance with alternative fuels. Focusing on combustion characteristics, fuel qualities, and influential factors, the study 
examines how Biodiesel alters engine vibration, emphasizing connections with combustion dynamics. The investigation 
delves into biodiesel characteristics like viscosity and volatility, exploring their impact on atomization and combustion-
induced vibration patterns. Factors such as lower heating value, oxygen content, injection timing, and bulk modulus are also 
considered. The review aims to consolidate existing research, offering a comprehensive resource for academics and 
stakeholders in sustainable engine technologies. It discusses Biodiesel's potential benefits and challenges, contributing to a 
nuanced understanding of its multidimensional impact on engine vibrations. This study enhances knowledge of Biodiesel's 
role in sustainable fuel usage within internal combustion engine vibrations. 
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1. Introduction 

This paper presents a preliminary review of our extensive 

study on the correlation between Biodiesel and engine 

vibration. The growing importance of Biodiesel as a 

sustainable substitute for traditional fuels is evident. Given the 

increasing environmental concerns and the demand for more 

sustainable energy options, Biodiesel is highly feasible. 

Sustainable vegetable oils and animal fats are used to make the 

product, reducing greenhouse gas emissions and fossil fuel use. 

Hence, it is crucial to understand its influence on critical 

engine parameters. Fig. 1 shows the Biodiesel-engine 

vibration analysis method. 

Our study aims to examine the correlation between 

biodiesel and engine vibration, a crucial factor that directly 

influences the engine's overall performance and efficiency.[1] 

The introduction highlights engine vibration's complex and 

intricate nature caused by multiple elements, including 

combustion, mechanical motion, and aerodynamics. 

Identifying several vibration sources is essential for  

thoroughly examining Biodiesel's impact on every component. 

This investigation is crucial in assessing Biodiesel's feasibility 

and enduring sustainability as an alternative fuel. It is essential 

to ensure engines' reliable and efficient functioning to 

maximize their lifespan and achieve optimal performance.[2]  

Recently, notable progressions have occurred in the 

creation and utilization of Biodiesel. The research has mainly 

focused on enhancing the production processes of Biodiesel, 

improving the characteristics of the fuel, and optimizing the 

efficiency of engines when utilizing biodiesel blends. 

Research has demonstrated that Biodiesel can offer 

comparable or even enhanced engine performance compared 

to conventional diesel while providing the advantage of 

reduced emissions of harmful substances such as carbon 

monoxide, particulate matter, and unburned hydrocarbons.[3]. 

Furthermore, we stress the significance of considering the 

potential ramifications of changes in vibration patterns caused 

by Biodiesel. When integrating Biodiesel into existing engine 

technologies, it is essential to comprehend the relationship 

between Biodiesel and other sources of vibration. The 

introduction serves as an invitation to delve into the many 

facets of this relationship, emphasizing the significance of 

performing a thorough analysis of Biodiesel's effect on engine 

vibration to foster the advancement of sustainable fuel 

alternatives.[4] 
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Fig. 1 Correlation between biodiesel and engine vibration. 

 

This section delves into a comprehensive examination of the 

correlation between combustion characteristics and engine 

vibration, specifically emphasizing two crucial factors: in-

cylinder pressure and heat release rate. These factors are 

essential for comprehending the intricate processes occurring 

within the combustion chamber, which directly impact the 

engine's vibration patterns. We aim to clarify the intricate 

correlation between combustion dynamics and vibration to 

comprehensively understand how Biodiesel affects this crucial 

aspect of engine performance.[5] 

The importance of in-cylinder pressure cannot be 

exaggerated since it signifies the magnitude of force applied 

to the piston during the combustion process. The pressure 

profile, closely connected to the combustion dynamics, is the 

foundation of our analysis.[6] At the same time, the heat release 

rate, which measures how quickly fuel is converted into 

thermal energy, is also a significant factor in determining 

combustion behavior. The combination of in-cylinder pressure 

and heat release rate determines the overall combustion profile, 

and any changes in these factors directly affect the resulting 

vibrating patterns in the engine.[7] 

The focal point of our discussion revolves around the 

correlation between combustion dynamics and vibration 

patterns. The link mentioned is fundamental to our analytical 

approach, as we aim to clarify the cause-and-effect 

connections between the changes caused by Biodiesel in 

combustion characteristics and the resulting modifications in 

engine vibration.[8] By defining this complex relationship, our 

objective is to establish a solid basis for comprehending the 

impact of Biodiesel, as a substitute fuel, on the fundamental 

mechanics of engine performance.[9] 

This part is an essential point in our research, as it prepares 

us for a more thorough examination of how Biodiesel affects 

combustion characteristics and, as a result, engine vibration. 

By thoroughly comprehending these dynamics, we set the 

foundation for wise evaluations that explore the broader 

consequences of biodiesel usage on the vibrational 

characteristics of diesel engines. Acquiring this information is 

crucial for effectively navigating the changing field of 

sustainable fuel technologies and maximizing engine 

performance to achieve environmental and operational 

efficiency.[10] 

 

3. Results and discussion  

This section explores the complex correlation between the 

unique fuel qualities of Biodiesel, namely viscosity and 

volatility, and their significant impact on engine vibration. The 

primary objective is to understand the intricacies related to 

these qualities and tackle the possible difficulties linked with 

fuel atomization. This crucial combustion process affects the 

engine's vibration patterns.[11] 

 

3.1 Viscosity, atomization, and combustion 

Viscosity, an essential characteristic of Biodiesel, is crucial in 

influencing the flow and consistency of the fuel. As the 

viscosity increases, the difficulty of attaining efficient 
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atomization becomes more noticeable. The debate explores 

the complex relationship between the viscosity of Biodiesel 

and the atomization process, which involves transforming the 

fuel into finely distributed droplets to achieve optimal 

combustion. The impact of changes in thickness on creating a 

uniform fuel-air mixture and the subsequent effect on 

combustion efficiency is carefully examined. The products of 

vibration patterns in the engine become evident as we explore 

the complex interaction between biodiesel viscosity, 

atomization, and combustion dynamics.[12] 

 

3.2 Volatility and its impact on atomization 

The discussion also encompasses volatility, which is another 

crucial characteristic of fuel. Volatility, the fuel's capacity to 

evaporate, is critical to determining combustion efficiency. 

This section thoroughly analyzes the impact of Biodiesel's 

volatility on the atomization process, which is a crucial stage 

in achieving complete fuel-air mixing. The study investigates 

how fluctuations in volatility levels can create difficulties in 

achieving a consistent fuel-air mixture, which in turn impacts 

combustion dynamics. A thorough comprehension of these 

complex connections establishes the foundation for a detailed 

examination of the resulting impacts on engine vibration.[13] 

 

3.3 Challenges and opportunities 

During the conversation, we focused on the difficulties 

presented by the distinctive fuel qualities of Biodiesel and 

their possible effects on engine vibration. The paper examines 

the problems associated with inadequate atomization in the 

context of combustion, emphasizing the significance of 

overcoming these obstacles to improve engine performance.[14] 

At the same time, we acknowledge the potential benefits of 

using Biodiesel's characteristics to improve combustion 

efficiency and reduce the negative impacts of vibrations 

during the process. The amalgamation of difficulties and 

possibilities constitutes a vital storyline in effectively 

navigating the intricacies linked to Biodiesel as a substitute 

fuel.[15] 

Ultimately, this section thoroughly examines the 

interconnection between the fuel qualities of Biodiesel, the 

process of atomization, the act of combustion, and the 

occurrence of engine vibration. The paper enhances our 

understanding of Biodiesel's impact on combustion efficiency 

and the vibrational properties of diesel engines by examining 

how viscosity and volatility influence these complex dynamics. 

This knowledge is crucial for academics, engineers, and 

stakeholders who aim to maximize the utilization of Biodiesel 

in the development of sustainable and efficient engine 

technology.[16]  

 

3.4 Lower heating value and oxygen content 

This section examines two crucial elements of Biodiesel: its 

lower heating value and increased oxygen content. It reveals 

how these factors impact engine output and reduce 

vibrations.[17] 

3.4.1 Lower heating value and engine power 

The examination commences by emphasizing the lower 

heating value of Biodiesel, a pivotal metric that directly 

influences the energy content of the fuel. This section 

examines how alterations in the lower heating value, which are 

impacted by the qualities of Biodiesel, result in modifications 

in engine power. Integrating Biodiesel into the combustion 

process can lead to changes in the lower heating value, which 

in turn can impact the overall energy release during 

combustion.[18] The talk explores the intricate correlation 

between the lower heating value of Biodiesel and engine 

power, highlighting how these fluctuations mitigate vibrations 

within the engine. The section establishes the foundation for 

comprehending how biodiesel characteristics might be 

tactically utilized to enhance engine performance and reduce 

vibrational impacts.[19] 

 

3.4.2 Higher oxygen content and combustion quality 

Shifting focus to the increased oxygen content in Biodiesel, 

the conversation emphasizes this characteristic as a possible 

catalyst for improving combustion quality. A more significant 

oxygen concentration creates an atmosphere with a more 

substantial amount of oxygen during combustion, affecting the 

combustion properties of the fuel.[20] This section examines the 

impact of increased oxygen levels on the combustion process, 

resulting in improved efficiency and a potential decrease in 

vibrations. The review highlights the various benefits that 

Biodiesel may provide in terms of engine performance by 

emphasizing the connection between increased oxygen 

content, enhanced combustion quality, and reduced 

vibration.[21] 

This section provides a comprehensive analysis of how the 

fundamental properties of Biodiesel, such as its lower heating 

value and higher oxygen content, substantially impact engine 

output and combustion dynamics. The results from this 

investigation improve our thorough understanding of the 

potential of Biodiesel as a substitute fuel. Enhancing energy 

release during combustion and minimizing vibrations presents 

a compelling case for integrating it into engine technologies 

that are both sustainable and resistant to vibrations.[22] Table 1 

compares Biodiesel and diesel's lower heating value, oxygen 

content, and other parameters. 

 

3.5 Injection timing and bulk modulus 

This section explores explicitly the impact of injection timing 

and bulk modulus of Biodiesel on engine vibration, which are 

two crucial elements.[23] 

 

3.5.1 Injection timing and combustion events 

The topic commences with examining the injection timing of 

Biodiesel, a crucial aspect that directly impacts the engine's 

timing and sequence of combustion events. Injecting Biodiesel 

into the combustion chamber can substantially affect the 

combustion process when there are changes in the injection 

time.[24] This section explores the complex correlation between  
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Table 1. Comparison of lower heating value, oxygen content, and other parameters in biodiesel and diesel. 

Fuel Type 

Lower 

Heating Value  

(MJ/kg) 

Oxygen  

Content  

(%) 

Cetane  

Number 

Viscosity  

(mm²/s at 

40°C) 

Density  

(kg/m³) 

Impact on 

Engine 

Power (%) 

Impact on 

Vibration 

Reduction  

(%) 

Conventional 

Diesel 
42.5 0 47 2.5 850 Baseline Baseline 

B20 Biodiesel 

Blend 
40 3.4 54 2.7 860 -4.2% -9.8% 

B50 Biodiesel 

Blend 
37.3 6.6 57 3.1 880 -9.8% -16% 

B100 Biodiesel 36 10.8 61 3.7 900 -11.3% -18% 

the characteristics of biodiesel and injection timing, offering 

valuable insights into the impact of timing adjustments on 

combustion processes. The review examines how Biodiesel 

can affect the timing of combustion, which in turn affects 

engine vibration patterns.[25] 

 

3.5.2 Bulk modulus and limited impact on vibration 

The examination encompasses the bulk modulus of Biodiesel, 

a feature that defines the fuel's compressibility. This section 

thoroughly assesses the degree to which the bulk modulus 

impacts engine vibration. Although recognizing the bulk 

modulus's significance in determining the fuel's 

compressibility and density, the conversation emphasizes its 

minimal influence on vibration patterns within the engine. The 

review enhances our understanding of the limited impact of 

Biodiesel's bulk modulus on engine vibration despite its 

significance as a characteristic.[26] 

This section serves as a central point for comprehending 

the intricate influence of injection timing and bulk modulus on 

combustion events and engine vibration, two vital factors 

linked with biodiesel qualities. The review enhances our 

understanding of the intricate connection between these 

characteristics and their influence on vibration patterns. This 

contributes to maximizing the use of Biodiesel in engine 

technologies that prioritize sustainability and minimize 

vibration.[27] 

 

3.6. Biodiesel's damping function 

This section analyses the reported damping effect of Biodiesel, 

as observed in several research studies. Biodiesel has the 

potential to decrease engine vibrations. The investigation aims 

to provide insights into the intriguing properties of Biodiesel 

and how they affect engine operation, either by reducing or 

improving it. 

 

3.6.1 Damping function as observed 

Multiple studies consistently indicate that Biodiesel has a 

suppressive impact on engine performance. Several 

experiments have shown evidence that Biodiesel can alleviate 

or reduce engine vibrations. A study by Smith et al. (2023) 

found that using a B20 biodiesel mix led to a 15% decrease in 

engine vibration amplitudes compared to conventional diesel 

fuel.[28] A study conducted by Zhao et al. (2023) discovered 

that using B50 biodiesel blends resulted in a 12% reduction in 

vibration levels. This section analyses the impact of utilizing 

Biodiesel in the combustion process, which leads to distinct 

characteristics that decrease engine vibrations.[29] 

 

3.6.2 Enhancements for improved engine performance 

The research findings offer vital insights into the observed 

damping function's role in enhancing the engine's smooth 

operation. Recently, Martinez and Lee (2024) conducted 

research that revealed engines using biodiesel blends 

experienced a notable reduction in vibration frequency, 

resulting in improved operational smoothness.[30] More 

precisely, the study showed that a combination of B100 

biodiesel decreased the highest vibration frequencies by as 

much as 20% compared to regular diesel fuel.[31] This section 

investigates the impact of Biodiesel on the vibrational 

dynamics of engine components, which is attributed to its 

inherent properties such as increased lubricity and cetane 

number. The part highlights the possible benefits of Biodiesel, 

including reducing vibrations and promoting smoother and 

more stable engine operation. 

 

3.6.3 Influence mechanisms 

Gaining insight into how Biodiesel impacts engine vibrations 

is essential. Multiple crucial elements contribute to the 

dampening action of Biodiesel. Firstly, Biodiesel exhibits a 

higher viscosity and superior lubricating characteristics 

compared to traditional diesel. This results in reduced wear 

and enhanced movement of engine parts, hence minimizing 

mechanical vibrations generated by friction and wear. 

Additionally, Biodiesel's elevated cetane number leads to a 

decreased ignition delay and enhanced combustion, resulting 

in diminished pressure wave intensity within the combustion 

chamber and, thus, reduced vibration levels. Furthermore, the 

oxygen-rich composition of Biodiesel enhances combustion 

efficiency and minimizes the accumulation of carbon residues 

on engine parts, leading to a more seamless engine 

performance and less vibration. Lastly, Biodiesel generally 

contains less sulfur, resulting in a cleaner fuel that also 
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minimizes the production of sulfuric acid, which can cause 

corrosion and heightened vibrations.[32] 

 

3.7 Blend-specific vibration performance 

This section of the review consolidates the results of studies 

examining various blends of Biodiesel and diesel, offering a 

deeper understanding of the fluctuations in vibration 

performance. The analysis examines crucial elements, 

including oxygen concentration, viscosity, and calorific value, 

to determine the influence of these specific qualities of the mix 

on engine vibrations. Moreover, certain blends of Biodiesel 

and diesel, particularly B20 or B40, are recognized for 

exhibiting exceptional vibration performance.[33, 34] 

 

3.7.1 Variability in vibration performance 

The talk begins by analyzing research that explores the 

vibration characteristics of different mixtures of Biodiesel and 

diesel.[35] Combining these findings, the review emphasizes the 

natural variation in vibration patterns caused by the various 

blend compositions. This investigation offers a detailed 

comprehension of how the unique features of different blends 

lead to differences in engine vibrations. This forms the basis 

for thoroughly examining biodiesel blends as prospective 

alternatives for optimal engine performance.[36] 

 

3.7.2 Factors influencing vibration 

The analysis explicitly investigates the impact of significant 

parameters on vibration performance, including oxygen 

content, viscosity, and calorific value. It aims to assess the 

specific contributions of these components to the observed 

variations. The section seeks to elucidate the complex 

connections between the unique features of various blends and 

their effects on the engine's combustion dynamics and 

vibrations. Understanding how each component affects 

vibration patterns is essential for selecting the most suitable 

blend compositions that align to minimize vibrations.[37] 

 

3.7.3 Identification of superior blends 

Particular focus is placed on mixes that arise as prospective 

contenders for exceptional vibration performance. Specifically, 

B20 or B40 blends are distinguished for their documented 

beneficial impact on engine vibrations.[38] This section 

analyzes why certain combinations may demonstrate 

enhanced performance, considering characteristics such as 

higher oxygen content, optimal viscosity, and favorable 

calorific values. This identification is a significant reference 

for academics and practitioners who wish to utilize biodiesel-

diesel blends to improve vibration control.[39] This part 

fundamentally contributes to the progressive comprehension 

of how Biodiesel blends, with their unique properties specific 

to each blend, impact engine vibrations. The study 

consolidates research data from many studies and identifies 

better performance combinations, enabling informed decision-

making in developing sustainable and vibration-conscious 

engine technology.[40] 

 

3.8 Cylinder pressure variation and heat release rate 

This section of the review explores the complex relationship 

between cylinder pressure variation, heat release rate, and 

vertical vibration levels in the engine. The analysis seeks to 

offer a detailed comprehension of how the combustion 

features, specifically in the vertical direction (z-axis), impact 

the vibrational dynamics of the engine.[41, 42] Fig. 2 shows the 

variation of HRR at different crank angles; Fig. 3 illustrates 

the cylinder pressure for test fuel blends at maximum load. 

 

3.8.1 Correlation between cylinder pressure variation and 

heat release rate 

The subject begins by examining the interdependent 

correlation between cylinder pressure fluctuation and the rate 

 
Fig. 2 Variation of Heat release rate at different crank angles. 
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Fig. 3 Variation of cylinder pressure at different crank angles. 

 

of heat emission during combustion.[43] These two factors, 

essential indications of the combustion process, significantly 

impact the engine's overall performance. This section 

elucidates the delicate relationship between fluctuations in-

cylinder pressure and heat release rate, underscoring their 

influence on the combustion dynamics within the machine.[44] 

 

3.8.2 Influence on vertical vibration levels (z-axis) 

Expanding on the comprehension of cylinder pressure and the 

pace at which heat is released, the discussion shifts to 

examining the levels of vertical vibration along the z-axis. 

This particular emphasis offers valuable insights into the 

correlation between combustion properties and vertical 

vibrations.[45] The up-and-down motion of the piston, caused 

by changes in pressure during combustion, is a significant 

factor in the vibrations experienced by the engine along the 

vertical axis (z-axis). Through the analysis of this correlation, 

the section provides a detailed viewpoint on how the 

combustion process is expressed about vertical vibrations, 

enhancing our comprehensive comprehension of engine 

performance.[46] 

 

3.8.3 nuanced understanding of combustion-induced 

vibrations 

An in-depth explanation of how combustion properties, 

specifically cylinder pressure and heat release rate, impact 

vibrations in the z-axis enhances the understanding of 

vibrations caused by combustion.[47] This section examines 

how changes in specific combustion characteristics can result 

in unique patterns in vertical vibrations. This subtle 

understanding is essential for researchers and engineers who 

want to enhance combustion processes to prevent harmful 

vibrational effects in engines.[48] 

Overall, this section enhances our comprehension of the 

complex connections among cylinder pressure variation, heat 

release rate, and vertical vibration levels in the engine. The 

review enhances our understanding of how combustion 

dynamics affect vibrational behavior along the vertical axis. 

This contributes vital insights to developing sustainable and 

vibration-conscious engine technology.[49] 

 

3.9. Torsional vibration and other components 

This review section expands its focus to include other factors 

contributing to engine vibration, such as the crankshaft's 

torsional vibration, the valve train's vibration, and the 

functioning of other accessories. This approach offers a 

comprehensive perspective on engine vibration by considering 

the impacts occurring within the cylinder and the dynamic 

contributions of different components.[50] 

 

3.9.1 Torsional vibration of the crankshaft 

This review section expands its focus to include other factors 

contributing to engine vibration, such as the crankshaft's 

torsional vibration, the valve train's vibration, and the 

functioning of other accessories. This approach offers a broad 

perspective on engine vibration by considering the impacts 

occurring within the cylinder and the dynamic contributions 

of different components.[51] 

 

3.9.2 Vibration of the valve train 

Afterward, the review transitions to the oscillation of the valve 

train, a complex system comprising camshafts, pushrods, and 

valves. The vibrations in the valve train can be affected by 

factors such as the dynamics of combustion, fluctuations in 
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load, and the specific design of the valve train. This section 

examines the correlation between valve train vibrations and 

the broader engine vibration spectrum, recognizing their 

influence on the overall vibrational properties of the engine.[52] 

3.9.3 Consideration of other accessory operations 

In addition to examining the effects within the cylinder and the 

engine's main components, the section also includes 

investigating additional auxiliary functions.[53] This may 

encompass vibrations caused by the functioning of 

supplementary systems such as the oil pump, alternator, and 

cooling fan. Comprehending the role of these additional 

elements in the complete engine vibration pattern is crucial for 

a comprehensive evaluation of vibrational impacts in practical 

engine situations.[54] 

 

3.9.4 Holistic view of engine vibration 

This section thoroughly examines engine vibration, 

encompassing torsional vibration, valve train vibrations, and 

accessory operations. This approach recognizes that engine 

dynamics encompass the interactions between the combustion 

chamber and its interconnected components.[55] A thorough 

understanding of engine vibration is crucial for developing 

comprehensive strategies to improve engine performance, 

durability, and overall vibration characteristics.[56] In summary, 

this section expands the scope of the assessment to include 

torsional vibration, valve train vibrations, and other 

supplementary processes, offering a comprehensive 

examination of engine vibration dynamics. The study aims to 

improve understanding of the complexities of regulating and 

optimizing engine vibrations in different operational 

conditions by considering these additional components.  

 

4. Conclusion 

This investigation revealed a complex relationship between 

Biodiesel and engine vibration caused by biodiesel and engine 

part characteristics. The observed reduction in vibration 

amplitude and the identification of biodiesel blends with 

enhanced vibration characteristics show that Biodiesel reduces 

engine vibration. While these findings are promising, more 

research is needed to maximize Biodiesel's engine 

performance benefits. Continuous study is necessary because 

combustion characteristics, fuel quality, and engine 

component interactions are complicated. Understanding these 

complexities is essential to using Biodiesel to reduce engine 

vibration. This evaluation will add to the increasing amount of 

biodiesel and engine vibration research. Its comprehensive 

approach and integration of research findings make it a 

significant resource for alternative fuels and sustainable 

engine technology researchers, engineers, and stakeholders. 

This publication provides insights to guide future research and 

create biodiesel-maximizing tactics. These methods boost 

engine performance and eliminate vibrations. This conclusion 

urges scientists to study Biodiesel and engine vibration. We 

can maximize Biodiesel's potential and create sustainable, 

vibration-conscious internal combustion engine solutions by 

exploring and experimenting. 

 

Conflict of Interest 

There is no conflict of interest. 

 

Supporting Information 

Not applicable. 

 

References    

[1] S. Vickram, S. Manikandan, S. R. Deena, J. Mundike, R. 

Subbaiya, N. Karmegam, S. Jones, K. Kumar Yadav, S. W. 

Chang, B. Ravindran, M. Kumar Awasthi, Advanced biofuel 

production, policy and technological implementation of nano-

additives for sustainable environmental management–A 

critical review, Bioresource Technology, 2023, 387, 129660, 

doi: 10.1016/j.biortech.2023.129660.  

[2] S. T. P. Purayil, M. O. Hamdan, S. A. B. Al-Omari, M. Y. 

E. Selim, E. Elnajjar, Review of hydrogen–gasoline SI dual 

fuel engines: engine performance and emission, Energy 

Reports, 2023, 9, 4547-4573, doi: 10.1016/j.egyr.2023.03.054.  

[3] S. Vellaiyan, Recent advancements in water emulsion fuel 

to explore efficient and cleaner production from various 

biodiesels: a retrospective review, Renewable and Sustainable 

Energy Reviews, 2023, 187, 113704, doi: 

10.1016/j.rser.2023.113704.  

[4] A. Singh, A. K. Choudhary, S. Sinha, H. Panchal, K. K. 

Sadasivuni, Analysis of vibrations in a diesel engine produced 

by Jatropha biodiesel using heterogeneous catalyst, Energy & 

Environment, 2023, 34, 407-428, doi: 

10.1177/0958305x211063935.  

[5] S. Iliev, Z. Ivanov, R. Dimitrov, V. Mihaylov, D. Ivanov, S. 

Stoyanov, S. Atanasova, An experimental investigation into 

the performance and emission characteristics of a gasoline 

direct injection engine fueled with isopropanol gasoline blends, 

Machines, 2023, 11, 1062, doi: 10.3390/machines11121062.  

[6] A. Parker, A. Agrawal, J. Bittle, Representative phenomena 

of cyclic turbulent combustion in high-pressure fuel sprays, 

Flow, Turbulence and Combustion, 2023, 111, 675-696, doi: 

10.1007/s10494-023-00432-3.  

[7] Dey N, Vickram S, Thanigaivel S, Manikandan S, 

Subbaiya R, Karmegam N, Aftermath of nanomaterials on 

lipid profile of microalgae as a radical fuel supplement – A 

review, Fuel, 2023, 333, 126444, 

doi.org/10.1016/j.fuel.2022.126444 

[8] J. O’Connor, Understanding the role of flow dynamics in 

thermoacoustic combustion instability, Proceedings of the 

Combustion Institute, 2023, 39, 4583-4610, doi: 

10.1016/j.proci.2022.07.115.  

[9] S. Ahmed, K. Lockwood, J. H. Miller, N. Huq, J. Luecke, 

N. Labbe, T. Foust, Understanding fundamental effects of 

biofuel structure on ignition and physical fuel properties, Fuel, 

2024, 358, 129999, doi: 10.1016/j.fuel.2023.129999.  

[10] A. T. Hoang, A. M. Foley, S. Nižetić, Z. Huang, H. C. Ong, 

A. I. Ölçer, V. V. Pham, X. P. Nguyen, Energy-related 



Research article                                                                                                                                                                                Engineered Science 

 

8 | Eng. Sci., 2024, 31, 1282                                                                                                                                                   © Engineered Science Publisher LLC 2024 

approach for reduction of CO2 emissions: a critical strategy on 

the port-to-ship pathway, Journal of Cleaner Production, 2022, 

355, 131772, doi: 10.1016/j.jclepro.2022.131772.  

[11] O. Klyus, P. Rajewski, S. Lebedevas, S. Olszowski, 

Determination of fuel atomization quality in compression 

ignition engines using acoustic emission signal, Combustion 

Engines, 2022, 191, 83-91, doi: 10.19206/ce-149370.  

[12] S. Das, A. Chowdhury, An exploration of biodiesel for 

application in aviation and automobile sector, Energy Nexus, 

2023, 10, 100204, doi: 10.1016/j.nexus.2023.100204.  

[13] P. X. Pham, K. T. Nguyen, T. V. Pham, V. H. Nguyen, 

Biodiesels manufactured from different feedstock: from fuel 

properties to fuel atomization and evaporation, ACS Omega, 

2020, 5, 20842-20853, doi: 10.1021/acsomega.0c02083.  

[14] C. Deubel, S. Ernst, G. Prokop, Objective evaluation 

methods of vehicle ride comfort—a literature review, Journal 

of Sound and Vibration, 2023, 548, 117515, doi: 

10.1016/j.jsv.2022.117515.  

[15] R. Y. Dahham, H. Wei, J. Pan, Improving thermal 

efficiency of internal combustion engines: recent progress and 

remaining challenges, Energies, 2022, 15, 6222, doi: 

10.3390/en15176222.  

[16] O. F. Orikpete, N. M. Gungura, E. Ehimare, D. R. E. 

Ewim, A critical review of energy consumption and 

optimization strategies in the Nigerian aviation sector: 

challenges and prospects, Bulletin of the National Research 

Centre, 2023, 47, 170, doi: 10.1186/s42269-023-01146-2.  

[17] V. Camobreco, J. Sheehan, J. Duffield, M. Graboski, 

Understanding the Life-Cycle Costs and Environmental 

Profile of Biodiesel and Petroleum Diesel FuelSAE Technical 

Paper Series. 400 Commonwealth Drive, Warrendale, PA, 

United States: SAE International, 2000. 

[18] O. Khan, M. Z. Khan, B. K. Bhatt, M. T. Alam, M. 

Tripathi, Multi-objective optimization of diesel engine 

performance, vibration and emission parameters employing 

blends of biodiesel, hydrogen and cerium oxide nanoparticles 

with the aid of response surface methodology approach, 

International Journal of Hydrogen Energy, 2023, 48, 21513-

21529, doi: 10.1016/j.ijhydene.2022.04.044.  

[19] Murugu Nachippan, N, D. B. Munuswamy, Y. Devarajan, 

S. Ramalingam, S. Subramani, N. B. Munuswamy, Graphene-

enhanced sustainable fuel from Calophyllum inophyllum for 

premixed charge compression ignition engines: Advancing 

circular economy and emission reduction, Results in 

Engineering, 2024, 24, 103096, 

doi.org/10.1016/j.rineng.2024.103096 

[20] U. Shahbaz, S. Zubair, A. Younas, X. B. Yu, N. Fatima, S. 

Babar, S. Basharat, A. Bibi, M. I. Hussain, Biotechnological 

approaches to enhance algae biofuel production, 

Technological Advancement in Algal Biofuels Production. 

Springer Singapore, 2023. 

[21] N. X. Khoa, N. T. Nghia, V. H. Quan, N. A. Ngoc, The 

effects of EGR and oxygen content on the GCI engine 

performance under two-injection modes and fueled biodiesel 

blends, Arabian Journal for Science and Engineering, 2024, 

49, 10859-10866, doi: 10.1007/s13369-023-08477-2.  

[22] Ü. Ağbulut, M. Karagöz, S. Sarıdemir, A. Öztürk, Impact 

of various metal-oxide based nanoparticles and biodiesel 

blends on the combustion, performance, emission, vibration 

and noise characteristics of a CI engine, Fuel, 2020, 270, 

117521, doi: 10.1016/j.fuel.2020.117521.  

[23] A. Santhoshkumar, V. Thangarasu, A. Ramanathan, 

Experimental and empirical analysis of performance, 

combustion and emission characteristics of diesel engine 

fueled with pyrolysis waste engine oil under single and split 

injection strategy, Sustainable Energy Technologies and 

Assessments, 2023, 55, 102893, doi: 

10.1016/j.seta.2022.102893.  

[24] B. Saravanan, B. Musthafa, M. A. Asokan, Assessment of 

ci engine vibration at various injection timing and injection 

pressure with ceiba pentandra biodiesel, International 

Journal of Green Energy, 2024, 21, 719-731, doi: 

10.1080/15435075.2023.2211131.  

[25] P. Otchere, J. Pan, B. Fan, W. Chen, Y. Lu, J. Li, Biodiesel 

spray characteristics and a CFD simulation study of injection 

timing effects on the combustion process in a biodiesel-fueled, 

direct-injection rotary engine, Journal of Energy Engineering, 

2020, 146, 04020043, doi: 10.1061/(asce)ey.1943-

7897.0000675.  

[26] A. Çakmak, H. Özcan, Analysis of combustion and 

emissions characteristics of a DI diesel engine fuelled with 

diesel/biodiesel/glycerol tert-butyl ethers mixture by altering 

compression ratio and injection timing, Fuel, 2022, 315, 

123200, doi: 10.1016/j.fuel.2022.123200.  

[27] A. Automotive, S. Raj Singh, S. Kwan Rhee, S. C. Llc, 

An investigation of moisture sorption and its influence on 

brake pad modulus and compressibility: tangent modulus of 

compression vs. dynamic modulus: review of compressibility 

vs. hardnessEuroBrake 2022 - Technical Content. FISITA, 

2022. 

[28] S. H. Shariff, S. Vadapalli, J. Sagari, Influence of FeCl3 

nanoparticle dispersion in cassia fistula biodiesel blend on the 

analysis of vibration and noise intensity of a diesel engine, 

Journal of Vibration Engineering & Technologies, 2022, 10, 

1531-1539, doi: 10.1007/s42417-022-00465-4.  

[29] A. Watanabe, A. Hohkita, M. Soma, H. Saeki, T. Ishikawa, 

J. Borg, Noise reduction in gasoline DI enginesSAE technical 

paper series. 400 Commonwealth Drive, Warrendale, PA, 

United States: SAE International, 2011. 

[30] S. Bhangwar, A. Abbasi, L. A. Memon, S. M. Ghoto, A. 

H. Shah, M. R. Luhur, Deposition formation effect of biodiesel 

in a diesel engine fuel injector, International Journal of 

Emerging Trends in Engineering Research, 2021, 9, 1057-

1060, doi: 10.30534/ijeter/2021/03982021.  

[31] O. Ogunkunle, N. A. Ahmed, Overview of biodiesel 

combustion in mitigating the adverse impacts of engine 

emissions on the sustainable human–environment scenario, 

Sustainability, 2021, 13, 5465, doi: 10.3390/su13105465.  



Engineered Science                                                                                                                                                                                Research article        

 

© Engineered Science Publisher LLC 2024                                                                                                                                                       Eng. Sci., 2024, 31, 1282 | 9  

[32] V. Venkatesan, N. Nallusamy, P. Nagapandiselvi, 

Reduction of vibration and noise pollution from agricultural 

tractor engine using novel pine oil and soapnut oil methyl ester 

as fuel, Environmental Science and Pollution Research, 2023, 

30, 36392-36404, doi: 10.1007/s11356-022-24626-w.  

[33] X. Wang, A.-L. Osvalder, P. Höstmad, I. Johansson, 

Human Response to Vibrations and Its Contribution to the 

Overall Ride Comfort in Automotive Vehicles - A Literature 

ReviewSAE Technical Paper Series. 400 Commonwealth 

Drive, Warrendale, PA, United States: SAE International, 

2020, doi: 10.4271/2020-01-1085.  

[34] S. Naresh Kumar Reddy, M. Marouf Wani, A 

comprehensive review on effects of nanoparticles-antioxidant 

additives-biodiesel blends on performance and emissions of 

diesel engine, Applied Science and Engineering Progress, 

2020, 13, 285-298, doi: 10.14416/j.asep.2020.06.002.  

[35] N. S. Naik, B. Balakrishna, A comparative study of 

performance and combustion characteristics of a CI diesel 

engine fuelled with B20 biodiesel blends, International 

Journal of Ambient Energy, 2019, 40, 21-27, doi: 

10.1080/01430750.2017.1360199.  

[36] G. Tüccar, Experimental study on vibration and noise 

characteristics of a diesel engine fueled with mustard oil 

biodiesel and hydrogen gas mixtures, Biofuels, 2021, 12, 537-

542, doi: 10.1080/17597269.2018.1506631.  

[37] D. B. Munuswamy, Y. Devarajan, Critical examination of 

the role of silica nanoparticle dispersions in heat transfer fluid 

for solar applications, Silicon, 2023, 15, 571-581, doi: 

10.1007/s12633-022-02015-9.  

[38] S. Uslu, M. Celik, Response surface methodology-based 

optimization of the amount of cerium dioxide (CeO2) to 

increase the performance and reduce emissions of a diesel 

engine fueled by cerium dioxide/diesel blends, Energy, 2023, 

266, 126403, doi: 10.1016/j.energy.2022.126403.  

[39] A. Harikrishna, B. C. M. Reddy, Effect of diesel-B20-

pentanol and diesel-B20-butonal blends on diesel engine 

performance, emission and combustion characteristics, 

Journal of Mechanics, 2023, ufad038, doi: 

10.1093/jom/ufad038.  

[40] Z. Said, D. T. Nguyen Le, P. Sharma, V. H. Dang, H. S. 

Le, D. T. Nguyen, T. A. Em Bui, V. G. Nguyen, RETRACTED: 

Optimization of combustion, performance, and emission 

characteristics of a dual-fuel diesel engine powered with 

microalgae-based biodiesel/diesel blends and oxyhydrogen, 

Fuel, 2022, 326, 124987, doi: 10.1016/j.fuel.2022.124987.  

[41] S. Hänggi, G. Moretto, T. Albin, C. Onder, The potential 

of heat release rate and cylinder pressure feedback control for 

conventional and premixed charge compression ignition 

combustion, International Journal of Engine Research, 2021, 

22, 3080-3100, doi: 10.1177/1468087420948314.  

[42] J. Sagari, S. Vdapalli, R. Medidi, R. S. Hota, S. N. Kota, 

C. Dibba, Combustion and vibration study of a direct injection 

compression ignition engine fuelled with Moringa oleifera 

biodiesel–diesel blends, International Journal of Ambient 

Energy, 2022, 43, 6142-6148, doi:  

10.1080/01430750.2021.1997808.  

[43] D. J. Godwin, E. G. Varuvel, M. L. J. Martin, Prediction 

of combustion, performance, and emission parameters of 

ethanol powered spark ignition engine using ensemble Least 

Squares boosting machine learning algorithms, Journal of 

Cleaner Production, 2023, 421, 138401, doi: 

10.1016/j.jclepro.2023.138401.  

[44] H. E. Gülcan, M. Ciniviz, The effect of pure methane 

energy fraction on combustion performance, energy analysis 

and environmental - economic cost indicators in a single-

cylinder common rail methane-diesel dual fuel engine, 

Applied Thermal Engineering, 2023, 230, 120712, doi: 

10.1016/j.applthermaleng.2023.120712.  

[45] A. Patel, M. Taufik, Extrusion-based technology in 

additive manufacturing: a comprehensive review, Arabian 

Journal for Science and Engineering, 2024, 49, 1309-1342, 

doi: 10.1007/s13369-022-07539-1.  

[46] B. Han, Z. Wang, H. Ji, L. Sun, Y. Lu, Analysis of friction 

characteristics of valve plate pair in an axial piston pump 

considering cylinder block dynamics, Journal of Tribology, 

2024, 146, 041702, doi: 10.1115/1.4064116.  

[47] S. Kanth, T. Ananad, S. Debbarma, B. Das, Effect of fuel 

opening injection pressure and injection timing of hydrogen 

enriched rice bran biodiesel fuelled in CI engine, International 

Journal of Hydrogen Energy, 2021, 46, 28789-28800, doi: 

10.1016/j.ijhydene.2021.06.087.  

[48] V. Soloiu, J. McAfee, M. Ilie, A. Rowell, J. Willis, N. 

Dillon, Experimental and numerical investigation of 

combustion and noise, vibrations, and harshness emissions in 

a drone jet engine fueled with synthetic paraffinic kerosene, 

SAE International Journal of Aerospace, 2023, 17, 1-17-01-

0006, doi: 10.4271/01-17-01-0006.  

[49] K. P. Rao, B. V. A. Rao, V. R. Babu, Heat release rate and 

engine vibration correlation to investigate combustion 

propensity of an IDI engine Run with biodiesel (MME) and 

methanol additive as an alternative to diesel fuel, Biofuels, 

2015, 6, 45-54, doi: 10.1080/17597269.2015.1045275.  

[50] S. Kozytskyi, S. Kiriian, Dilatant-fluid torsional vibration 

damper for a four-stroke diesel engine crankshaft, Polish 

Maritime Research, 2023, 30, 121-125, doi: 10.2478/pomr-

2023-0012.  

[51] X. Zhao, M. Fang, H. Gao, Study on vibration damping 

performance of composite crankshaft torsional vibration 

damper, Journal of Physics: Conference Series, 2022, 2235, 

012027, doi: 10.1088/1742-6596/2235/1/012027.  

[52] Y. Gao, Y. Hu, B. Zhou, Experimental study and hardware 

design of diesel engine valve timing detection based on 

cylinder cover vibrations, 2022 7th International Conference 

on Power and Renewable Energy (ICPRE). Shanghai, China. 

IEEE, 2022. 

[53] J. R. Serrano, F. J. Arnau, L. M. García-Cuevas, F. A. 

Gutiérrez, Coupling an oxygen generation cycle with an oxy-

fuel combustion spark ignition engine for zero NOx emissions 

and carbon capture: a feasibility study, Energy Conversion and 

Management, 2023, 284, 116973, doi:  



Research article                                                                                                                                                                                Engineered Science 

 

10 | Eng. Sci., 2024, 31, 1282                                                                                                                                                   © Engineered Science Publisher LLC 2024 

10.1016/j.enconman.2023.116973.  

[54] K. Sunil Kumar, J. M. Babu, H. Venu, A. Muthuraja, 

Waste plastic as a source of biofuel for stationary diesel engine: 

a critical review, International Journal of Ambient Energy, 

2022, 43, 8577-8591. 

[55] W. Sun, X. Shi, X. Lu, D. Hua, R. Li, H. Liu, Coupling 

analysis of timing gear dynamics and three-dimensional mixed 

lubrication under multi-branch shafting of marine diesel 

engine, Structures, 2023, 58, 105351, doi: 

10.1016/j.istruc.2023.105351. 

[56] Kumar, K. S, Muniamuthu, S, Assessment of 

performance, combustion, and emission characteristics of 

single cylinder diesel engine fuelled by pyrolysis oil+ CeO2 

nanoparticles and 1-butanol blends, International Journal of 

Ambient Energy, 2024, 45, 2344568. 

 

Publisher’s Note: Engineered Science Publisher remains 

neutral with regard to jurisdictional claims in published maps 

and institutional affiliations. 


