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Caloric Delineation of Gasoline Blends using Dsc 
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Abstract: Petroleum by-products are now contemporary 
utilization rate it will be consuming in upcoming periods. Ethanol 
usage is one of the transport sectors can fulfill the requirement 
and contribute to mitigating the greenhouse gas emissions of the 
vehicles. In order to expand the SI engine which can function on 
100% ethanol or append ethanol in petrol and operate the blends 
of that. The intention of this project is going to prepare the 
thermal and rheological behavior of pure petrol, E5 and E10, E15 
ethanol-gasoline blend. All thermograms of heat flow exhibited at 
a 35ºC-280ºC temperature range at air atmosphere. This 
contemplation concludes that ethanol blending is the lowest 
exhaust gasses with considerable improvement in the 
performance of the Spark Ignition (SI) engine and promising, 
Ethanol as a new fuel which can be fortunately replace petrol and 
its depletion problem 

Index Terms: : Bioethanol, petrol, rheology. 

I. INTRODUCTION 

Biofuel initiative has been retreated by government policies in 
the quest for energy protection through partially replacing the 
confined fossil fuels and decreasing the pollution. Ethanol is 
biodegradable and gave outcome significantly less air 
pollution than the fossil fuel. Fossil, fuel exhaust is a potential 
carcinogen since the use of alternative fuel has been decreases 
the risks of cancer because it decreases the production of 
cancer-causing compounds, such as Carbon monoxide, 
Hydrocarbons. Bio-fuel also produces fewer greenhouse 
gases such as CO2, HC etc. When one of bio-fuel or gasoline 
is charred, the carbon© content of the fuel sent back to the 
atmosphere as CO2. Some plants are grown to make ethanol 
for biofuel draw CO2 out of the atmosphere for 
photosynthesis, causing a reuse the process that results in less 
collection of CO2s in the atmosphere. Thus, bio-fuel does not 
impact to global so petroleum does. Many scholars have 
reported on ethanol-gasoline blends engine performance and 
emission’s characteristics. It has been a little divergent in high 
performance, particular fuel consumption, and thermal 
effectiveness between the engines fueled with a gasoline 
blend of 15% ethanol (E15). [1-2] 
An exploration learns at the University found that with bio-
fuel mixes with engine power and explicit fuel utilization 
somewhat expanded. Bio-fuel was also found to produce 
lower exhaust CO2 and HC with some difference between the 
NOx and smoke exhaust of gasoline and bio-fuel. The gas 
fuel substitution is maintained by the measure of ethanol in 
the mix. However, problems arise, due to the presence of 
water in the blend because commercially available ethanol is 
not really found in an anhydrous state.  
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The normally accessible ethanol grades contain somewhere 
in the range of 10% and 20% of water.Some local 
purification converts fermented sugar molasses to 190-proof 
(or) industrial ethanol, it contains 5% water, and removing 
the remaining water requires special ratio be added of cost. 
[3-4] 
The valve of E85, a blend of 85% ethanol and 15% gas, for 
adaptable fuel vehicle's (FFV) has turned out to be 
acknowledged. Blends with other measure of ethanol in 
gasoline are frequently used in various countries around the 
world, especially Brazil (25 %), Australia (10 %), Canada 
(officially 10 %), USA (suitable 10 %), and Sweden (suited 
5%). There is still argument about whether, how and to what 
extent ethanol in gasoline may change the materials in the 
vehicle and cause over the top wear of parts in the fuel 
framework and the engine. However, in forge in countries 
like USA, Germany the automobile industry has permitted 
the utilization of gasoline with up to 10 % ethanol it won’t 

influence the assurance of their vehicles.[5] 

II. EXPERIMENTAL PROCEDURE: 

T-zero calibration i.e. Temperature check is done by using 
two operation, first operation is performed using no pans or 
without samples to get the baseline. Second operation is 
carried out by using the sapphire material alumina without 
pan placing on both the reference position. In both 
operations the cell is preheated, results of an initial 
equilibrium temperature are holding isothermal for 5 
minutes. Temperature zero mass aluminum pans are 
appropriate since the samples are liquids and volatile. 
Temperature as well as sensitivity check done Al2O3. 

 

Fig:1. TG-DSC instrument Make NETZSCH STA 
449F3 

By the investigation of samples bioethanol, ethanol and its 
blends with petrol exhibit one reaction zone it means that the 
components constituting the samples are homogenous in 
nature and reaction interval zone is nearly same for all 
samples. DSc combustion operation is carried out using STA 
449F3, aluminum pan with heating rate of 100C/min and the 
curve is evaluate in terms of peak temperature, reaction 
intervals and heat flow of the reactions.  

 

 

https://www.openaccess.nl/en/open-publications
https://www.openaccess.nl/en/open-publications
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.35940/ijitee.D2045.029420&domain=www.ijitee.org


 
Caloric Delineation of Gasoline Blends using Dsc 

 

2753  

Retrieval Number: D2045029420/2020©BEIESP 
DOI: 10.35940/ijitee.D2045.029420 
Journal Website: www.ijitee.org 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication (BEIESP) 
© Copyright: All rights reserved. 

In air some material meets with partial combustion forming 
char which can affect results but in oxygen environmental 
most organic will go through the entire combustion for thus 
reason combustion the experiment is carry out in oxygen(o2) 
at atmospheric temperature. Pans are esoteric sealed to avoid 
the damage or the DSC cell.  

While starting the operation select thee required temperature 
range 30-300(deg) Celsius and select the heating rate 
10(deg)per min and select the purge gas as oxygen for 
combustion operations and nitrogen gas purge gas for 
pyrolysis operation. Pyrolysis operation carried out in 
universal 4.5Aa TA instrument DSC-Q20 V24.10.To analyze 
and visualize data the following signals are selected 
time(min),temperature(deg(Celsius)),heat flow(W/g) and gas 
flow rate(ml/min).DSC pyrolysis curves were find by 
SHIMADZC INSTRUMENT,DSC-60 detector. The 

operation samples are analyzed with a heating rate of 
10(deg (Celsius)) with nitrogen(N2) as atmosphere with 
flow rate of 80ml/min. 

III. RESULTS AND DISCUSSIONS: 
 

 

Fig:2. Heat flow vs Temperature for petrol (DSC) 

Fig.2 demonstrates the Heat flow vs Temperature for the 
petrol by this diagram we can analyze that the peak 
temperature for the petrol is round 180 °c .the DSc curve 
remains constant at 30°c and drastically varies from 30°c to 
125°c .During these reason the heat flow happens from the 
fuel to the atmosphere that is exothermic reaction takes place. 
From 130°c to 180°c to the DSc curve shifts from exothermic 
to endo thermic reaction, this can be treated as the preparatory 
phase for the combustion reaction. From 180°c onwards the 
curve changes to exothermic reaction. 

 

Fig:3. Heat flow vs Temperature for E-5(DSC) 

Fig.3 demonstrates that Heat flow vs Temperature for 
E5(ethanol 5% and petrol 95%)in these graph the peak 
temperature occurs at 215°c from 28°c to up to 300°c the 
reaction can be claimed as exothermic reaction .since in the 
fuel there is a 5% of ethanol which is having high latent heat 
of vaporization ,therefore the peak temperature raised for E5 
is greater than petrol. 

 

Fig:4. Heat flow vs Temperature for E-10(DSC) 

Fig4. Shows that Heat flow vs Temperature for E-
10(ethanol 10% and petrol 90%) the graph shows purely 
exothermic reaction for the given fuel. The peak 
temperature occurs at 215°c. since the ethanol content in the 
fuel is 10% which will be easily evaporated during the 
combustion phenomena. therefore, for E10 peak temperature 
occurs at 215 °c. For E10 the kinematic viscosity 
0.5383mm2 per sec which is highest compare to petrol 
0.4872mm2/sec. therefore E10 blend exhibits peak 
temperature at endo thermic reaction. E10 blend will be 
having more oxygen content compare to E5 and petrol, 
therefore combustion becomes better by increasing the 
thermal efficiency. 

 

Fig:5. Heat flow vs Temperature for E-15(DSC)  

Fig:5 shows that Heat flow vs  emperature for E-15(15% 
ethanol and petrol 85%)by the above figure we can analyze 
that for E15 blend the reaction range will be in between 
50celisus to 210 Celsius with the peak temperature off 210°c 
.Since the octane number for E15 is around 98.6 when 
compare to E10,E5,petrol, 97.1,95.2,93.2 respectively,  
 
 
 
 



International Journal of Innovative Technology and Exploring Engineering (IJITEE) 
ISSN: 2278-3075 (Online), Volume-9 Issue-4, February 2020 

2754  

Retrieval Number: D2045029420/2020©BEIESP 
DOI: 10.35940/ijitee.D2045.029420 
Journal Website: www.ijitee.org 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication (BEIESP) 
© Copyright: All rights reserved. 

The increase in octane rating of the fuel by the addition of 
ethanol has been absorbed. The sense of the increased 
evaporating cooling brought by the blends is the key to the 
increased efficiency.By adding ethanol to the gasoline, the 

peak pressure raised is significantly faster compare to the 
gasoline due to the lower octane rating of the gasoline the 
higher-octane rating of the fuel increases the compression 
ratio. 

Table:1. Fuel properties of tested gasoline blends 

Fuel 
blend 

Density 
@15.6c 

API 
gravity 
(deg) 

Kinematic 

viscosity 

mm2/sec @30c 

Flash 
point 

© 

Fire 
point 

© 

Cloud 
point 

© 

Head of 
combustion 

MJ/L 

Octane 
number 

Petrol 0.7400 59.53 0.4872 - 25.0 -22 34.84 93.2 

E5 0.7385 58.42 0.4925 - 27 >8 34.12 95.2 

E10 0.7396 57.10 0.5383 - 29.0 >8 33.19 97.1 

E15 0.7495 57.09 0.5619 - 29.1 >8 32.91 98.6 

 

 

Fig:6. Heat flow vs Enthalpy for petrol 

The above indicate enthalpy vs heat flow for the gasoline, as 
we known that enthalpy is a function of temperature. During 
the combustion phenomena the temperature inside the 
chamber increase gradually. Due these phenomena the Ethan 
ply for the gasoline increase gradually. There is abrupt change 
in the curve from 80c on wards due to the flash point 
occurrence. 

 

Fig:7. Heat flow vs Enthalpy for (E-5) 

 

 

Fig:8. Heat flow vs Enthalpy for Ethanol(E10) 

 

Fig:9. Heat flow vs Enthalpy for E15 

Fig.7,8&9. From the above three graphs indicate that the 
enthalpy gradually increases with increase in the heat flow 
compare to E-5, E-10 and E15.the thermo gram of E10 blend 
exhibits like gasoline therefore blending 10% of ethanol 
with gasoline is appropriate with reduce emissions. 
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IV. CONCLUSION: 

Based on completion obtained during this study work it can be 
suggested that: -In the present work DSC thermograms of 
E5, E10 and E15are studied by comparing with gasoline. It 
concludes that the blending ethanol with gasoline is 
economical with reduced harmful pollutions. The peak 
temperature for E5 graph is like diesel with reduced enthalpy 
whereas the combustion thermogram of E10 blend is good 
economically with reduced peak temperature. 
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