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ABSTRACT 

Aim: This study aims to find the suitable fuel for the best In-Cylinder Pressure,Heat Release Rate, BTE, BSFC 

and lower Co, NOx and Smoke opacity of Anisole and Diesel blend compared with Diesel fuel. Materials and 

Methods: Anisole was blended at (10%, 20% & 30%) with Diesel to choose the best blend, the best blend was 

compared with Diesel. Single Cylinder Kirloskar DI engine which has Bore - 87.5mm diameter and stroke 

length-110mm onboard stationary engine coupled with Eddy Current Dynamometer, It was experimented with 

conventional settings considering 20 sample sizes, and the power is 0.8, which G-Power determines with G 

power calculator v-3.1.9.7. Results: Based on the experimental trials In-Cylinder pressure - 86.95bar, Heat 

release rate -72.27 J/deg, BTE - 86.25bar, Brake specific fuel consumption - 72.27 J/deg, NOx- 86.95 bar and 

Smoke opacity -72.27. The significance variance exists among the considered groups p=0.039 (p<0.05). 

Conclusion: Within the limits of the study, In-Cylinder pressure is 7% higher when compared with Diesel. The 

heat release rate for D70A30- 2% higher when compared with Diesel .The BTE of D70A30- 7% higher when 

compared with DieselThe NOx for D70A30- 2.4% higher when compared with Diesel. Keywords: Novel blend, 

Green Energy, Anisole, Diesel, Combustion, In-Cylinder Pressure, Heat release rate, Nitrous oxide, Carbon 

Monoxide, Smoke opacity and  Environmental engineering. 

Keywords: Novel blend, Green Energy, Anisole, Diesel, Combustion, In-Cylinder Pressure, Heat release rate, 

Nitrous oxide, Carbon Monoxide, Smoke opacity and  Environmental engineering. 

 

INTRODUCTION 

To compensate for fossil fuel demands and to reduce the risk of environmental engineering hazards utilization 

we take green energy  Anisole higher alcohol as the best solution. Biofuel derived from lignin processing is 

used to produce Diesel-like fuel also known as Anisole and it can be used as fuel in Diesel engines (D. 

Damodharan et al. 2018). In this study Anisole blends exhibit higher mass gas temperature than the other fuel 

due to their higher oxygen content. Due to high volumetric efficiency when compared to petrol engines (Rajesh 

Kumar 2018). Diesel plays an important role in the global automobile sector. High fuel consumption and 
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increase in fossil fuel demands because of Rapid urbanization and Environmental engineering development(L. 

Damodharan et al. 2001).  

In view of comparative exploration, 550 diaries are distributed in Science Direct and 117 diaries are accessible 

in google researcher from the most recent 5 years. Among those diaries, the best-refered to papers are 

Performance and emanation investigation of a solitary chamber Diesel motor fuelled with n-octanol/WPO for 

certain changes. It is feasible to recuperate phenol by means of the vaporization cycle as an elective answer for 

redressing (Demirbas 2008) fossil fuel demands. The gamble of natural urbanization and industrialization has 

expanded. There is an interest for non-renewable energy sources consistently (Jahnig 1975). It must be noticed 

that fossil Diesel represented more when contrasted and fuel utilization. For example, India has consumed 6.9 

million Diesel in 2012-2013 which is multiple times more than fuel. There is a gauge that the hold of unrefined 

petroleum is relying upon grade esteem at the pace of 2.1% per annum. Consequently it is basic that adjustment 

types of Diesel motor viable energizes must be recognized (Thillainayagam et al. 2017). Already our group has 

a rich involvement with chipping away at different exploration projects across various disciplines (Samuel et 

al. 2019; Johnson et al. 2020; Venu, Subramani, and Raju 2019; Keerthana and Thenmozhi 2016; Thejeswar 

and Thenmozhi 2015; Krishna and Babu 2016; Subashri and Thenmozhi 2016; Sriram, Thenmozhi, and Yuvaraj 

2015; Jain, Kumar, and Manjula 2014; Menon and Thenmozhi 2016) 

In the previously carried out works no Anisole blend was made with varying engine modifications (Viswanathan 

and Paulraj 2020)The major and the main part of the project is the novel blend ratio and injection timing 

variations which is to evaluate the combustion boost (Boot 2016). Different CI and CRDi motors Diesel motors 

offer unrivaled fuel protection and productivity and high force energy at low motor speed (Pepelko, Danner, 

and Clarke 1980). Furthermore, toughness because of this vital job as power trains in significant areas like 

assembling transport, power generators, and agribusiness Diesel motors have a significant job in the influence 

of the worldwide economy (Thillainayagam et al. 2017). The current review means to research the expansion 

in Anisole division with Diesel in a Diesel motor. 

 

MATERIALS AND METHODS 

All logical grades were bought from a nearby provider in Chennai, Diesel was bought from the Bharath 

petroleum bunk near to Saveetha University Chennai. Anisole was purchased from local chemical sellers in 

Parrys Chennai. A single-cylinder CRDi Diesel engine was used at the thermal engineering lab, Saveetha school 

of engineering, Saveetha Institute of Medical and Technical Sciences, Chennai. This engine was coupled with 

an eddy current dynamometer and built on the same base frame. The sample size was reduced to 80 and was 

split into two classes depending on the different novel blends. The power is 0.8, with a mean of 0.041 and a 

standard deviation of 2.1 which was calculated with G power calculator v.3.1.9.7 (Gopal et al. 2018). 

Table. 1, shows the experimented fuels D70A30 blend (Diesel-70%by volume+ Anisole 30 %),Blends prepared 

with blending fuels designed the following: 1) D70A30 (Diesel-70% of volume+ Anisole 30% of volume). The 

test blend has been isolated for 5 weeks to find the condition of stability, no phase separation was found 

(Demirbas 2008).The below given figures give an elaborative explanation of the different blends that were 

used,The various chemicals that were used to blend the given values   

Figure. 1, shows the single cylinder CI Diesel engine was used for testing the heat release rate and In-cylinder 

Pressure. Diesel and Anisole were blended at the rate of D90/A10, Diesel 90%, and Anisole 10%, and Diesel 

80% and Anisole 20% and Diesel 70% and Anisole 30%. The test blend was kept isolated for 5 weeks to find 

the condition of stability, and no phase separation was found. The test of the binary blend experimented with a 

single-cylinder CI Diesel engine and thereafter it was compared with Diesel fuel, which showed a confirmatory 

result condition when compared with Diesel. The combustion In-cylinder pressure and Heat release rate from 

the  CI engine was tabulated with the help of a data acquisition system which was connected with a Krystler 

Pressure sensor mounted on the head of the cylinder Table.2 shows the full setup. The combustion pressure and 

heat release rate from the CI engine was tabulated with the help of a Data acquisition system which was 

connected with a Krystler Pressure sensor mounted on the head of the cylinder (D. Damodharan et al. 2018).  

 

STATISTICAL ANALYSIS 

In-cylinder Pressure and Heat release rate were measured using a Data Acquisition System with the help of a 

https://paperpile.com/c/MzVuo9/4DDUx
https://paperpile.com/c/MzVuo9/4DDUx
https://paperpile.com/c/MzVuo9/dg6oF
https://paperpile.com/c/MzVuo9/0uKsm
https://paperpile.com/c/MzVuo9/fgiUw
https://paperpile.com/c/MzVuo9/HCc15+pjTE2+p7WEu+FTpvz+iYr9w+K73d9+wJ6ax+KpCz8+PcZV0+9lJ2Y
https://paperpile.com/c/MzVuo9/HCc15+pjTE2+p7WEu+FTpvz+iYr9w+K73d9+wJ6ax+KpCz8+PcZV0+9lJ2Y
https://paperpile.com/c/MzVuo9/HCc15+pjTE2+p7WEu+FTpvz+iYr9w+K73d9+wJ6ax+KpCz8+PcZV0+9lJ2Y
https://paperpile.com/c/MzVuo9/HCc15+pjTE2+p7WEu+FTpvz+iYr9w+K73d9+wJ6ax+KpCz8+PcZV0+9lJ2Y
https://paperpile.com/c/MzVuo9/FZVD
https://paperpile.com/c/MzVuo9/FZVD
https://paperpile.com/c/MzVuo9/dZxwC
https://paperpile.com/c/MzVuo9/7NCNb
https://paperpile.com/c/MzVuo9/7NCNb
https://paperpile.com/c/MzVuo9/fgiUw
https://paperpile.com/c/MzVuo9/dg6oF
https://paperpile.com/c/MzVuo9/3UWS2


Copyrights @Kalahari Journals Vol. 7 (Special Issue, Jan.-Mar. 2022) 

International Journal of Mechanical Engineering 

1263 

Combustion pressure sensor which was mounted on the head of the combustion chamber. In Fig. 2, To validate 

the results of the measured value, statistical analysis was done using IBM-SPSS software. As the three values 

are independent of each other, independent samples ANOVA was performed for independent variables heat 

release rate and In-cylinder pressure. Table. 3, shows Integral qualities for ANOVA variance and standard 

deviations examination factors. Utilizing SPSS, information could be imported from different sources like 

accounting pages, data sets and text documents or just new information could be entered. Fig. 3, shows the bar 

chart graph difference of mean value between blends.  

 

RESULTS  

Based on the trials, Fig. 4, shows the In-Cylinder pressure for neat Diesel- 79.5765bar, the best blend was 

D70A30- 86.953125 bar. Fig. 5, shows the heat release rate for neat Diesel- 59.75 J/deg, the best blend D70A30-

72.27 J/deg when compared to Diesel fuel. 

Independent sample test shows statistical insignificance (p=0.039) for CI  engine concentration between Anisole 

and Diesel for HRR. In the independent sample test, the significance of the HRR was determined.  

Figure. 6 shows the ANOVA analysis which was carried out between groups and within groups.  This analysis 

shows statistical insignificance for CI  engine concentration between Anisole and Diesel for HRR using this 

analytical data the HRR value of the blends was obtained. Fig7 shows the ANOVA analysis carried out between 

groups and within groups. The In-cylinder pressure for the blends was obtained from the analysis. 

The variation of In-cylinder pressure at different crank angle positions for the various test samples at peak load 

conditions are depicted in  Fig. 8 and Fig. 9. 

 

DISCUSSION  

The In-Cylinder pressure for D70A30- 7% higher when compared with Diesel. The heat release rate for 

D70A30- 2% higher when compared with Diesel (Raj, Yoganandam, and Victor 2021). In-cylinder pressure 

measurements assist to interpret the relationship between heat energy and mechanical work (Projoth, Victor, 

and Nanthakumar 2021). Table. 3, shows the independent sample test which was performed between groups 

and within groups (Shanmugam et al. 2021). 

Table. 4 shows the independent sample test analysis which was performed between groups and within groups 

(Sathish, Jose Arul, et al. 2021). 

 The combustion analysis of the Diesel 90% and Anisole 10% was calculated by a single cylinder. The heat 

release rate is increased by 0.2% when compared to Diesel, in the case of in cylinder pressure it has shown a 

good confirmatory value of 0.7% increase when compared to Diesel. Furthermore, it will be very useful for 

generators and Diesel pumps (Sesharao et al. 2021). The heat release rate is the proportion of a motor that 

changes over the synthetic energy of the fuel into heat energy through the interaction of ignition (Raju, 

Depoures, and Kumaran 2021). The varieties of warmth discharge rate versus wrench plot for all test mixes in 

correlation with standard Diesel at the evaluated power yield of the motor (Sathish, Palani, et al. 2021). The 

heat discharge rate (HRR) for benchmark Diesel D90A10, D80A20 and D70A30 mixes are 57.75 J/deg, 70.27 

J/deg, 72.13 J/deg. Combustion from the In-cylinder pressure for premixed in primary fuel depends on pressure 

(Raju et al. 2021). The In-cylinder pressure fundamentally relies upon the fuel burnt within the premixed 

combustion phase, compared to the pressure traces for the test fuels with reference to the crank angle at the 

engine peak load condition (Paul, Victor, and Yoganandam 2021). Due to high LHV when compared with 

Diesel the combustion characteristics of Anisole produces good positive work inside the combustion chamber 

(Paul, Victor, and Yoganandam 2021). 

Limitations of this study may not consider the effect of MGT. Ether property was not included in the combustion 

of plastic oil. It can be changed in the future for optimization by the multiple injections in the CRDi Diesel 

engine. The parameter and the high level of C-V value can be seen. 
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CONCLUSION 

Within the limits of the study, Investigating the comparative assessment and improvement in 10% & 15% 

increase of HRR and PT. The increase in HRR resulted in better combustion characteristics of the CI engine 

and due to this the amount of fuel energy consumed is reduced. When compared with the In-cylinder pressure 

of  Diesel there is a 7% increase in efficiency. D70A30 acts as the best blend which thereby reduces the Diesel 

contribution and reduction in fuel cost for the rural & agriculture sector.  

 

DECLARATIONS: 

Conflict of Interests 

There is no conflict of interest in this manuscript.  

Author Contributions 

Author EK was involved in data collection,data analysis and manuscript writing. Author MVD was involved in 

data validation and review of manuscripts. 

Acknowledgement 

 The authors would like to express their gratitude towards Saveetha School of Engineering, Saveetha 

Institute of Medical and Technical Sciences (Formerly known as Saveetha University) for providing the 

necessary infrastructure to carry out this work successfully. 

Fundings  

We thank the following organizations for providing financial support that enabled us to complete the study.  

1. Vaghini Oil Agency, Chennai. 

2. Saveetha University 

3. Saveetha Institute of Medical and Technical Sciences 

4. Saveetha School of Engineering 

 

REFERENCES 

1. Boot, Michael. 2016. Biofuels from Lignocellulosic Biomass: Innovations beyond Bioethanol. John Wiley 

& Sons. 

2. Damodharan, Dillikannan, Amudhavalli Paramasivam Sathiyagnanam, Babu Rajesh Kumar, and Kuttalam 

Chidambaradhanu Ganesh. 2018. “Cleaner Emissions from a DI Diesel Engine Fueled with Waste Plastic 

Oil Derived from Municipal Solid Waste under the Influence of N-Pentanol Addition, Cold EGR, and 

Injection Timing.” Environmental Science and Pollution Research International 25 (14): 13611–25. 

3. Damodharan, L., K. Mohanraja, S. Kotha, S. Durani, and V. Pattabhi. 2001. “Conformational Effects of 

C(alpha,alpha)-Dipropargylglycine as a Constrained Residue.” Biopolymers 59 (5): 330–38. 

4. Demirbas, Ayhan. 2008. Biofuels: Securing the Planet’s Future Energy Needs. Springer Science & 

Business Media. 

5. Jahnig, C. E. 1975. Evaluation of Pollution Control in Fossil Fuel Conversion Processes: Gasification; 

Section 8: Winkler Process. 

6. Jain, Ravindra Kumar, Sridhar Prem Kumar, and W. S. Manjula. 2014. “Comparison of Intrusion Effects 

on Maxillary Incisors among Mini Implant Anchorage, J-Hook Headgear and Utility Arch.” Journal of 

Clinical and Diagnostic Research: JCDR 8 (7): ZC21–24. 

7. Johnson, Jayapriya, Ganesh Lakshmanan, Biruntha M, Vidhyavathi R M, Kohila Kalimuthu, and Durairaj 

Sekar. 2020. “Computational Identification of MiRNA-7110 from Pulmonary Arterial Hypertension 

(PAH) ESTs: A New microRNA That Links Diabetes and PAH.” Hypertension Research: Official Journal 

of the Japanese Society of Hypertension 43 (4): 360–62. 

8. Keerthana, B., and M. S. Thenmozhi. 2016. “Occurrence of Foramen of Huschke and Its Clinical 

Significance.” Journal of Advanced Pharmaceutical Technology & Research 9 (11): 1835. 

9. Krishna, R. Nivesh, and K. Yuvaraj Babu. 2016. “Estimation of Stature from Physiognomic Facial Length 

http://paperpile.com/b/MzVuo9/dZxwC
http://paperpile.com/b/MzVuo9/dZxwC
http://paperpile.com/b/MzVuo9/dZxwC
http://paperpile.com/b/MzVuo9/dZxwC
http://paperpile.com/b/MzVuo9/3UWS2
http://paperpile.com/b/MzVuo9/3UWS2
http://paperpile.com/b/MzVuo9/3UWS2
http://paperpile.com/b/MzVuo9/3UWS2
http://paperpile.com/b/MzVuo9/3UWS2
http://paperpile.com/b/MzVuo9/3UWS2
http://paperpile.com/b/MzVuo9/4DDUx
http://paperpile.com/b/MzVuo9/4DDUx
http://paperpile.com/b/MzVuo9/4DDUx
http://paperpile.com/b/MzVuo9/4DDUx
http://paperpile.com/b/MzVuo9/dg6oF
http://paperpile.com/b/MzVuo9/dg6oF
http://paperpile.com/b/MzVuo9/dg6oF
http://paperpile.com/b/MzVuo9/dg6oF
http://paperpile.com/b/MzVuo9/0uKsm
http://paperpile.com/b/MzVuo9/0uKsm
http://paperpile.com/b/MzVuo9/0uKsm
http://paperpile.com/b/MzVuo9/0uKsm
http://paperpile.com/b/MzVuo9/PcZV0
http://paperpile.com/b/MzVuo9/PcZV0
http://paperpile.com/b/MzVuo9/PcZV0
http://paperpile.com/b/MzVuo9/PcZV0
http://paperpile.com/b/MzVuo9/PcZV0
http://paperpile.com/b/MzVuo9/pjTE2
http://paperpile.com/b/MzVuo9/pjTE2
http://paperpile.com/b/MzVuo9/pjTE2
http://paperpile.com/b/MzVuo9/pjTE2
http://paperpile.com/b/MzVuo9/pjTE2
http://paperpile.com/b/MzVuo9/pjTE2
http://paperpile.com/b/MzVuo9/FTpvz
http://paperpile.com/b/MzVuo9/FTpvz
http://paperpile.com/b/MzVuo9/FTpvz
http://paperpile.com/b/MzVuo9/FTpvz
http://paperpile.com/b/MzVuo9/K73d9


Copyrights @Kalahari Journals Vol. 7 (Special Issue, Jan.-Mar. 2022) 

International Journal of Mechanical Engineering 

1265 

and Morphological Facial Length.” Journal of Advanced Pharmaceutical Technology & Research 9 (11): 

2071. 

10. Menon, Aniruddh, and M. S. Thenmozhi. 2016. “Correlation between Thyroid Function and Obesity.” 

Journal of Advanced Pharmaceutical Technology & Research 9 (10): 1568. 

11. Paul, D. L. Belgin, De Poures Melvin Victor, and K. Yoganandam. 2021. “Mechanical Properties Analysis 

of Hybrid Composites Prepared by Stir Casting Approach.” Materials Today: Proceedings 46 (January): 

4215–18. 

12. Pepelko, William E., Robert M. Danner, and Norman A. Clarke. 1980. Health Effects of Diesel Engine 

Emissions: Proceedings of an International Symposium, December 3-5, 1979. 

13. Projoth, T. Niruban, De Poures Melvin Victor, and P. Nanthakumar. 2021. “Analysis and Prediction of 

Cutting Force through Lathe Tool Dynamometer in CNC Turning Process.” Materials Today: Proceedings 

46 (January): 4174–79. 

14. Raj, B. R. Aravindh, K. Yoganandam, and De Poures Melvin Victor. 2021. “Evaluation of Mechanical 

Properties of Arecanut and Kevlar Fiber with Epoxy Resins.” Materials Today: Proceedings 46 (January): 

4250–53. 

15. Rajesh Kumar, B. 2018. Wealth Creation in the World’s Largest Mergers and Acquisitions: Integrated 

Case Studies. Springer. 

16. Raju, Juvvi Siva Naga, Melvin Victor Depoures, and P. Kumaran. 2021. “Comprehensive Characterization 

of Raw and Alkali (NaOH) Treated Natural Fibers from Symphirema Involucratum Stem.” International 

Journal of Biological Macromolecules 186 (September): 886–96. 

17. Raju, Juvvi Siva Naga, Melvin Victor Depoures, Jabihulla Shariff, and Sudhir Chakravarthy. 2021. 

“Characterization of Natural Cellulosic Fibers from Stem of Symphirema Involucratum Plant.” Journal of 

Natural Fibers, February, 1–16. 

18. Samuel, Melvin S., Jayanta Bhattacharya, Sankalp Raj, Needhidasan Santhanam, Hemant Singh, and N. 

D. Pradeep Singh. 2019. “Efficient Removal of Chromium(VI) from Aqueous Solution Using Chitosan 

Grafted Graphene Oxide (CS-GO) Nanocomposite.” International Journal of Biological Macromolecules 

121 (January): 285–92. 

19. Sathish, T., Sujin Jose Arul, Gopal Kaliyaperumal, G. Velmurugan, De Poures Melvin Victor, and P. 

Nanthakumar. 2021. “Comparison of Yield Strength, Ultimate Tensile Strength and Shear Strength on the 

Annealed and Heat-Treated Composites of Stainless Steel with Fly Ash and ZnO.” Materials Today: 

Proceedings 46 (January): 4305–8. 

20. Sathish, T., Kumaran Palani, L. Natrayan, Anjibabu Merneedi, Melvin Victor De Poures, and Dinesh 

Kumar Singaravelu. 2021. “Synthesis and Characterization of Polypropylene/Ramie Fiber with Hemp 

Fiber and Coir Fiber Natural Biopolymer Composite for Biomedical Application.” International Journal 

of Polymer Science 2021 (September). https://doi.org/10.1155/2021/2462873. 

21. Sesharao, Y., T. Sathish, Kumaran Palani, Anjibabu Merneedi, L, Natrayan, Melvin Victor De Poures, and 

T. Maridurai. 2021. “Optimization on Operation Parameters in Reinforced Metal Matrix of AA6066 

Composite with HSS and Cu.” Advances in Materials Science and Engineering 2021 (July). 

https://doi.org/10.1155/2021/1609769. 

22. Shanmugam, Rajasekaran, Damodharan Dillikannan, Gopal Kaliyaperumal, Melvin Victor De Poures, and 

Rajesh Kumar Babu. 2021. “A Comprehensive Study on the Effects of 1-Decanol, Compression Ratio and 

Exhaust Gas Recirculation on Diesel Engine Characteristics Powered with Low Density Polyethylene Oil.” 

Energy Sources, Part A: Recovery, Utilization, and Environmental Effects. 

https://doi.org/10.1080/15567036.2020.1833112. 

23. Sriram, Nirisha, Thenmozhi, and Samrithi Yuvaraj. 2015. “Effects of Mobile Phone Radiation on Brain: A 

Questionnaire Based Study.” Journal of Advanced Pharmaceutical Technology & Research 8 (7): 867. 

24. Subashri, A., and M. S. Thenmozhi. 2016. “Occipital Emissary Foramina in Human Adult Skull and Their 

Clinical Implications.” Journal of Advanced Pharmaceutical Technology & Research 9 (6): 716. 

25. Thejeswar, E. P., and M. S. Thenmozhi. 2015. “Educational Research-iPad System vs Textbook System.” 

Journal of Advanced Pharmaceutical Technology & Research 8 (8): 1158. 

26. Thillainayagam, Muthukkumar, Krishnamoorthy Venkatesan, Rana Dipak, Saravanan Subramani, Balaji 

Sethuramasamyraja, and Rajesh Kumar Babu. 2017. “Diesel Reformulation Using Bio-Derived Propanol 

to Control Toxic Emissions from a Light-Duty Agricultural Diesel Engine.” Environmental Science and 

Pollution Research International 24 (20): 16725–34. 

27. Venu, Harish, Lingesan Subramani, and V. Dhana Raju. 2019. “Emission Reduction in a DI Diesel Engine 

http://paperpile.com/b/MzVuo9/K73d9
http://paperpile.com/b/MzVuo9/K73d9
http://paperpile.com/b/MzVuo9/K73d9
http://paperpile.com/b/MzVuo9/K73d9
http://paperpile.com/b/MzVuo9/9lJ2Y
http://paperpile.com/b/MzVuo9/9lJ2Y
http://paperpile.com/b/MzVuo9/9lJ2Y
http://paperpile.com/b/MzVuo9/9lJ2Y
http://paperpile.com/b/MzVuo9/1FPs
http://paperpile.com/b/MzVuo9/1FPs
http://paperpile.com/b/MzVuo9/1FPs
http://paperpile.com/b/MzVuo9/1FPs
http://paperpile.com/b/MzVuo9/1FPs
http://paperpile.com/b/MzVuo9/7NCNb
http://paperpile.com/b/MzVuo9/7NCNb
http://paperpile.com/b/MzVuo9/7NCNb
http://paperpile.com/b/MzVuo9/7NCNb
http://paperpile.com/b/MzVuo9/0n2W
http://paperpile.com/b/MzVuo9/0n2W
http://paperpile.com/b/MzVuo9/0n2W
http://paperpile.com/b/MzVuo9/0n2W
http://paperpile.com/b/MzVuo9/0n2W
http://paperpile.com/b/MzVuo9/hdTj
http://paperpile.com/b/MzVuo9/hdTj
http://paperpile.com/b/MzVuo9/hdTj
http://paperpile.com/b/MzVuo9/hdTj
http://paperpile.com/b/MzVuo9/hdTj
http://paperpile.com/b/MzVuo9/RiT95
http://paperpile.com/b/MzVuo9/RiT95
http://paperpile.com/b/MzVuo9/RiT95
http://paperpile.com/b/MzVuo9/RiT95
http://paperpile.com/b/MzVuo9/NJZx
http://paperpile.com/b/MzVuo9/NJZx
http://paperpile.com/b/MzVuo9/NJZx
http://paperpile.com/b/MzVuo9/NJZx
http://paperpile.com/b/MzVuo9/NJZx
http://paperpile.com/b/MzVuo9/SDJQ
http://paperpile.com/b/MzVuo9/SDJQ
http://paperpile.com/b/MzVuo9/SDJQ
http://paperpile.com/b/MzVuo9/SDJQ
http://paperpile.com/b/MzVuo9/SDJQ
http://paperpile.com/b/MzVuo9/HCc15
http://paperpile.com/b/MzVuo9/HCc15
http://paperpile.com/b/MzVuo9/HCc15
http://paperpile.com/b/MzVuo9/HCc15
http://paperpile.com/b/MzVuo9/HCc15
http://paperpile.com/b/MzVuo9/HCc15
http://paperpile.com/b/MzVuo9/gpzz
http://paperpile.com/b/MzVuo9/gpzz
http://paperpile.com/b/MzVuo9/gpzz
http://paperpile.com/b/MzVuo9/gpzz
http://paperpile.com/b/MzVuo9/gpzz
http://paperpile.com/b/MzVuo9/gpzz
http://paperpile.com/b/MzVuo9/jlCk
http://paperpile.com/b/MzVuo9/jlCk
http://paperpile.com/b/MzVuo9/jlCk
http://paperpile.com/b/MzVuo9/jlCk
http://paperpile.com/b/MzVuo9/jlCk
http://paperpile.com/b/MzVuo9/jlCk
http://dx.doi.org/10.1155/2021/2462873
http://dx.doi.org/10.1155/2021/2462873
http://paperpile.com/b/MzVuo9/uf1C
http://paperpile.com/b/MzVuo9/uf1C
http://paperpile.com/b/MzVuo9/uf1C
http://paperpile.com/b/MzVuo9/uf1C
http://paperpile.com/b/MzVuo9/uf1C
http://paperpile.com/b/MzVuo9/uf1C
http://dx.doi.org/10.1155/2021/1609769
http://dx.doi.org/10.1155/2021/1609769
http://paperpile.com/b/MzVuo9/m4ny
http://paperpile.com/b/MzVuo9/m4ny
http://paperpile.com/b/MzVuo9/m4ny
http://paperpile.com/b/MzVuo9/m4ny
http://paperpile.com/b/MzVuo9/m4ny
http://paperpile.com/b/MzVuo9/m4ny
http://paperpile.com/b/MzVuo9/m4ny
http://paperpile.com/b/MzVuo9/m4ny
http://paperpile.com/b/MzVuo9/m4ny
http://paperpile.com/b/MzVuo9/KpCz8
http://paperpile.com/b/MzVuo9/KpCz8
http://paperpile.com/b/MzVuo9/KpCz8
http://paperpile.com/b/MzVuo9/KpCz8
http://paperpile.com/b/MzVuo9/wJ6ax
http://paperpile.com/b/MzVuo9/wJ6ax
http://paperpile.com/b/MzVuo9/wJ6ax
http://paperpile.com/b/MzVuo9/wJ6ax
http://paperpile.com/b/MzVuo9/iYr9w
http://paperpile.com/b/MzVuo9/iYr9w
http://paperpile.com/b/MzVuo9/iYr9w
http://paperpile.com/b/MzVuo9/iYr9w
http://paperpile.com/b/MzVuo9/fgiUw
http://paperpile.com/b/MzVuo9/fgiUw
http://paperpile.com/b/MzVuo9/fgiUw
http://paperpile.com/b/MzVuo9/fgiUw
http://paperpile.com/b/MzVuo9/fgiUw
http://paperpile.com/b/MzVuo9/fgiUw
http://paperpile.com/b/MzVuo9/p7WEu


Copyrights @Kalahari Journals Vol. 7 (Special Issue, Jan.-Mar. 2022) 

International Journal of Mechanical Engineering 

1266 

Using Exhaust Gas Recirculation (EGR) of Palm Biodiesel Blended with TiO2 Nano Additives.” 

Renewable Energy 140 (September): 245–63. 

28. Viswanathan, Karthickeyan, and Arulraj Paulraj. 2020. “A Comprehensive Study on the Performance and 

Emission Characteristics of a Diesel Engine with the Blends of Diesel, Jojoba Oil Biodiesel, and Butylated 

Hydroxyl Anisole as an Alternative Fuel.” Energy Sources, Part A: Recovery, Utilization, and 

Environmental Effects. https://doi.org/10.1080/15567036.2020.1849451. 

 

TABLES AND FIGURES 

 

 

Fig. 1. Engine setup is a single-cylinder Kirloskar bore, stroke length mounted on the same base frame with 

eddy current. 

 

Fig. 2. Heat Release rate pressure measurement for  Anisole /Diesel blend, depicts X-axis pressure values of 

Diesel blends and Y-axis standard crank angle.  
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Fig. 3. In-cylinder pressure measurement for Anisole/Diesel blend, depicts X-axis pressure values of Diesel 

blends and Y-axis standard crank angle.  

 

 

 

Fig. 4. Variation of BSFC rate at Y axis and different blends at X axis. 
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Fig. 5. Variation of  BTE at Y axis and different blends at X axis.  

 

 

 

Fig. 6. NOx comparison of Diesel ,D70L30 and D70L20D10. The above mentioned graph depicts X-axis 

values of Diesel blends and Y-axis Fueling ratio. 
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Fig. 7. The Co emission is given above for the comparison of Diesel,D70L30,D70L20D10,and the graph 

depicts values of Diesel blends in X-axis and fueling in Y-axis.  

 

 

Fig. 8. The Smoke opacity comparison is given above for the comparison of Diesel,D70L30,D70L20D10,and 

the graph depicts values of Diesel blends in X-axis and fueling in Y-axis. 
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Fig. 9. Heat release rate   measurement for  Anisole /Diesel blend, below mentioned graph depicts X-axis   

values of Diesel blends and Y-axis standard crank angle, Diesel is increased by 100% by volume (±1 SD). 

 

Fig. 10. In-Cylinder Pressure  measurement for Anisole /Diesel blend, below mentioned graph depicts X-axis 

values of Diesel blends and Y-axis standard crank angle, Diesel is increased by 100% by volume (±1 SD). 
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Fig. 11. Variation of BSFC at Y axis and different blends at X axis. Diesel is increased by 100% by volume 

(±1 SD). 

 

 

 

Fig. 12. Variation of BTE at Y axis and different blends at X axis, Diesel is increased by 100% by volume (±1 

SD). 
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Fig. 13. NOx for DECANOL /Diesel blend, above mentioned graph depicts X-axis values of Diesel blends 

and Y-axis fuel percentage is increased by 100% by volume (±1 SD). 

 

 

 

Fig. 14. Co for WLDPE/DECANOL/Diesel blend, above mentioned graph depicts X axis values of Diesel 

blends and Y axis fueling of Diesel is increased by 100% by volume (± 1SD). 
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Fig. 15. Smoke Opacity measurement for WLDPE/DECANOL/Diesel blend, above mentioned graph depicts 

X axis values of Diesel blends and Y axis fueling of Diesel is increased by 100% by volume (± 1SD). 

 

 

Table. 1. Tested fuel for physical properties, The physical properties are Density, Kinematic viscosity, LHV, 

Lantern heat of vaporization, Flashpoint. 

Properties Diesel Anisole D90A10 D80A20 D70A30 

Kinematic viscosity (at 40°C) 2.93 2.75 0.69 3.482 3.86 

Density (at 15°C (kg/m3) 830 833 767 831.5 830.4 

LHV 42.5 43.5 38.75 41.28 41.60 

Latent heat of vaporization 

(kJ/kg) 

250 - 346 - - 

Flashpoint (°C) 75 45 25 62 66 
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Table. 2. Engine specifications are the number of cylinders in stroke, bore, stroke length, swept volume, 

compression ratio, rated output, rated speed, cooling system, lubrication oil, injection timing, CA TDC & 

injection pressure. 

 

Description Value 

Number of cylinders  one 

Stroke  four 

Bore  87.5 mm 

Stroke length  110 mm 

Swept volume  661 cc 

Compression ratio 17.5 

Rated output  3.5kw at 1500 rpm 

Rated speed 1500 rpm 

Cooling system Water-cooled 

Lubrication oil SAE 40 

Injection timing, CA TDC 23° 

Injection pressure 600 bar 
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Table. 3. The Anova POSTHOC is carried out for  CI engine concentration between Diesel and Anisole for  

HRR 

(I) GROUP (J) GROUP Mean Difference (I-J) Std. Error Sig. 

DIESEL D90A10 .0413457 3.8072510 0.039 

 D80A20 .0527542 3.8072510 0.68 

 D70A30 -.1216228 3.8072510 0.92 

D90A10 DIESEL -.0413457 3.8072510 1.000 

 D80A20 .0114085 3.8072510 0.58 

 D70A30 -.1629685 3.8072510 1.000 

D80A20 DIESEL -.0527542 3.8072510 0.004 

 D90A10 -.0114085 3.8072510 1.000 

 D70A30 -.1743770 3.8072510 1.000 

D70A30 DIESEL .1216228 3.8072510 0.68 

 D90A10 .1629685 3.8072510 0.78 

 D80A20 .1743770 3.8072510 0.0003 

 

Table. 4. The ANOVA POSTHOC is carried for  CI engine concentration between Diesel and Anisole for 

pressure. 

(I) GROUP (J) GROUP Mean Difference (I-J) Std. Error Sig. 

DIESEL D90A10 .1407165 4.3147094 0.620 

 D80A20 .4718445 4.3147094 0.78 

 D70A30 .8540549 4.3147094 0.114 

D90A10 DIESEL -.1407165 4.3147094 0.885 

 D80A20 .3311280 4.3147094 1.000 

 D70A30 .7133384 4.3147094 1.000 

D80A20 DIESEL -.4718445 4.3147094 0.003 

 D90A10 -.3311280 4.3147094 1.000 

 D70A30 .3822104 4.3147094 0.558 

D70A30 DIESEL -.8540549 4.3147094 1.000 

 D90A10 -.7133384 4.3147094 0.91 

 D80A20 -.3822104 4.3147094 0.004 
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Table. 5. The Anova POSTHOC is carried out for  CI engine concentration between Diesel and Anisole for   

BTE  p=1.000 where the (p>0.0005) which is insignificant.  

(I) GROUP (J) GROUP Mean Difference (I-J) Std. Error Sig. 

     

DIESEL D90A10 .0413457 3.8072510 0.338 

 D80A20 .0527542 3.8072510 0.015 

 D70A30 -.1216228 3.8072510 0.19 

D90A10 DIESEL -.0413457 3.8072510 0.006 

 D80A20 .0114085 3.8072510 0.77 

 D70A30 -.1629685 3.8072510 0.85 

D80A20 DIESEL -.0527542 3.8072510 0.008 

 D90A10 -.0114085 3.8072510 0.00068 

 D70A30 -.1743770 3.8072510 0.401 

D70A30 DIESEL .1216228 3.8072510 0.621 

 D90A10 .1629685 3.8072510 0.218 

 D80A20 .1743770 3.8072510 1.000 

 

Table. 6. The ANOVA POSTHOC is carried for  CI engine concentration  between Diesel and Anisole for 

BSFC p=1.000 where the (p>0.0005) which is insignificant. 

Multiple Comparisons 

(I) group (J) group Mean Difference (I-J) Std. Error Sig. 

DIESEL 

D90A10 -.0175318 .0798828 0.14 

D80A20 -.0425181 .0798828 1.000 

D70A30 -.0814146 .0798828 0.058 

D90A10 

DIESEL .0175318 .0798828 1.000 

D80A20 -.0249863 .0798828 1.000 

D70A30 -.0638827 .0798828 0.253 

D80A20 

DIESEL .0425181 .0798828 1.000 

D90A10 .0249863 .0798828 0.225 

D70A30 -.0388965 .0798828 0.006 

D70A30 

DIESEL .0814146 .0798828 0.0052 

D90A10 .0638827 .0798828 0.152 

D80A20 .0388965 .0798828 0.00885 
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Table. 7. The Anova POSTHOC is carried out for CI engine concentration between Diesel and Anisole for 

NOx  and an insignificant difference value is observed between the two groups (p>0.005) 

(I) GROUP (J) GROUP Mean Difference (I-J) Std. Error Sig. 

DIESEL D90A10 .0413457 3.8072510 0.06800 

 D80A20 .0527542 3.8072510 0.2580 

 D70A30 -.1216228 3.8072510 1.10 

D90A10 DIESEL -.0413457 3.8072510 0.0058 

 D80A20 .0114085 3.8072510 0.0004 

 D70A30 -.1629685 3.8072510 0.114 

D80A20 DIESEL -.0527542 3.8072510 0.254 

 D90A10 -.0114085 3.8072510 0.005 

 D70A30 -.1743770 3.8072510 0.112 

D70A30 DIESEL .1216228 3.8072510 0.524 

 D90A10 .1629685 3.8072510 0.0058 

 D80A20 .1743770 3.8072510 1.110 

 

Table. 8. The ANOVA POSTHOC is carried for  CI engine concentration between Diesel and Anisole for 

Smoke opacity. 

 

(I) GROUP (J) GROUP Mean Difference (I-J) Std. Error Sig. 

DIESEL D90A10 .1407165 4.3147094 .554 

 D80A20 .4718445 4.3147094 0.114 

 D70A30 .8540549 4.3147094 1.000 

D90A10 DIESEL -.1407165 4.3147094 1.000 

 D80A20 .3311280 4.3147094 1.11 

 D70A30 .7133384 4.3147094 0.15 

D80A20 DIESEL -.4718445 4.3147094 0.005 

 D90A10 -.3311280 4.3147094 0.008 

 D70A30 .3822104 4.3147094 0.254 

D70A30 DIESEL -.8540549 4.3147094 0.55 

 D90A10 -.7133384 4.3147094 1.25 

 D80A20 -.3822104 4.3147094 0.98 
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Table.9. The ANOVA POSTHOC is carried for  CI engine concentration between Diesel and Anisole.. 

(I) GROUP (J) GROUP Mean Difference (I-J) Std. Error 

DIESEL 

D90A10 .0325000 .0291145 

D80A20 .0297500 .0291145 

D70A30 .0200000 .0291145 

D90A10 

DIESEL -.0325000 .0291145 

D80A20 -.0027500 .0291145 

D70A30 -.0125000 .0291145 

D80A20 

DIESEL -.0297500 .0291145 

D90A10 .0027500 .0291145 

D70A30 -.0097500 .0291145 

D70A30 

DIESEL -.0200000 .0291145 

D90A10 .0125000 .0291145 

D80A20 .0097500 .0291145 

 

 


