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Molar composition of blended bio-ethanol
Ethanol/Ethyl alcohol (National Center for Biotechnology Information, 2017)
	Molecular Formula:	
	Molecular Weight:	 	
Iso-Octane/2,2,4-Trimethylpentane/Gasoline (National Center for Biotechnology Information, 2017)
	Molecular Formula:	
	Molecular Weight:	

Molar Composition of Blend			

Atomic Weight of Components (Cayman Chemical, 2017)
	Carbon, 		
	Hydrogen,		  
	Oxygen, 		
	Nitrogen, 		

[bookmark: _Toc503300619]Calculations
[bookmark: _Toc503300620]Mass Percentages
Molar weight of blended bio-ethanol:
[bookmark: _Ref503217582]			(Eq. A.1)
Mass percentages of components in blend:
	50% ethanol in blend weights 		
	50% iso-octane in blend weights 		
Mass percentages of elements in blend:
	Carbon 			 
	Hydrogen 			 
	Oxygen 			 

[bookmark: _Toc503300621]Air-Fuel Mass Ratio
Stochiometric Combustion
Equation of stoichiometry of combustion: (Kirk, 2018)
		(Eq. B.1)
Stochiometric reaction of ethanol:
[bookmark: _Ref500709830]		(Eq. B.2)
Stochiometric reaction of gasoline:
			(Eq. B.3)
Stochiometric reaction of the blend:
[bookmark: _Ref500709847][bookmark: _Ref503134719]	
		
[bookmark: _Ref503220796]			(Eq. B.4)
	
				(Eq. B.4)

[bookmark: _GoBack]Ethanol can be considered as a partially oxidized hydrocarbon, because it contains an oxygen atom in its basic form. When a partially oxidized hydrocarbon is taking part in the combustion process, it provides more oxygen (see (Eq. B.2) and (Eq. B.4)) and leads to the so-called “leaning effect” and achieves better combustion. (Sadiq, Ali , & Noor, 2011)


Mass Calculations
Molar weight of blend from previous calculation (Eq. A.1) 
[bookmark: _Ref503135043]					(Eq. B.5)
Total weight of air needed for stochiometric combustion of 1 molecule of blend:
[bookmark: _Ref503210373]			(Eq. B.6)
Total weight of  produced by burning 1 mol of blend: 
[bookmark: _Ref503136145]				(Eq. B.7)
Total weight of  produced by burning 1 mol of blend:
				(Eq. B.8)
Total weight of  produced by burning 1 mol of blend:
				(Eq. B.9)
Total weight of  produced by burning 1 mol of blend:
				(Eq. B.10)

Air-Fuel Ratio
Using previous calculations (Eq. B.5) and (Eq. B.6):
		(Eq. B.11)
		(Eq. B.12)

[bookmark: _Toc503300622]Calculation of Lower Heating Value
Below calculations are based on (Eq. B.4).
			
Assuming, that fuel is vaporized in the cylinder.

Enthalpy required to get reactions to zero level for 1 kmol blend: 
			(Eq. C.1)
Enthalpy of 1 kmol blend released from zero level:
			(Eq. C.2)
Net enthalpy of 1 kmol blend:
				(Eq. C.3)
Lower Heating Value of 1 kg blend, using value of previous calculation 				(Eq. B.5):
					(Eq. C.4)

[bookmark: _Toc503300623]Enthalpy of Formation
Enthalpy of formation of a compound is the enthalpy required to make 1 kmol of compound from its constituent building blocks ( (graphite), ,  and ) at a constant pressure of 1 bar and a constant temperature of 298.15°K. It is an activation energy which does occur when appropriate number of molecules are dividing from their stable structure into unstable atoms, then energy is released when these atoms are forming new molecules, which are the products of combustion (, )

[bookmark: _Toc503300624]Difference Between Higher and Lower Heating Values
The heating value of a fuel is the amount of heat released during the combustion of a specified amount of it. 
The higher heating value (HHV) is determined by bringing all the products of combustion back to the original pre-combustion temperature, and in particular condensing any vapor produced. 
The lower heating value (LHV) is the net heat released per kg of a fuel and the products are permitted to escape and when the product of water is in the form of gas.
HHV = LHV + Latent heat of vaporization of water vapor. (THI LUONG DINH & VU NGUYEN HOANG, 2014)

[bookmark: _Toc503300625]Mass of CO2 Produced
The stochiometric condition of the blend (Eq. B.4) shows, that
	1 molecule of fuel makes 10 molecules of .
Using previous calculations, (Eq. B.5) and (Eq. B.7), it means, that 
	1 kmol fuel is 80.149 kg and is producing 220.0482 kg .
In other words, 
	1 kg fuel is producing 2.7455 kg .

[bookmark: _Toc503300626]Properties of an “Ideal” Fuel
Characteristics of a liquid fuel, marked as “ideal”, should fulfil the following:
· High calorific value.
· Moderate ignition temperature.
· High octane rating to resist self-ignition.
· High compression ratio to make the engine more powerful and economical.
· High laminar flame speed to make the power more useable.
· High flashpoint to make transportation and storage safer.
· Cleaner/Better burning to reduce air pollution and decrease HC and CO emissions.
· Non-poisonous or residue by products on combustion.
· Other important features in the name of sustainability:
· Availability is easy, at low cost, and in plenty.
· Transporting and storage is easy and convenient.
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[bookmark: _Toc503300627]Appendix
All the calculations included in this assignment are calculated in Excel to ensure their correctness. This is the calculator used:
[image: ]
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Blend compositors > Fihanol molar o, Gasoline - molar 0,+3.76N, PRODUCTS OF COMBUSTION OF BLEND

1 CHO  ratio: Gy ratio:

Atomicelements 9% comp,  MASSES MAS o, masses | MASS o, M MES omp. MR M 00 masses H,0 masses N, masses O, masses

2| (g/mol) (@) factors (6 factors (@) factors (6 factors

3 |carbon c 120108 2 240216 5214% 8 96.0862 84.12% 5 60.0539 74.93% 1 120108 0 00000 O 00000 O 00000

4 Hydrogen M 10079 6 60477 1313% 18 151430 1588% 12 12.0954 15.09% 0 00000 2 20159 O 00000 O 0.0000

5 |oxygen o 15999 1 159994 34.73% 05 79997 998% 2 319989 2230% 2 319989 1 15999 0 00000 2 319989

6 |Nirogen N 14.0067 752 1053305 76.70% O 00000 O 00000 2 250134 O 0.0000

7] MOLAR WEIGHTS

s | Molar Weights (g/mol) > 46.0687 1142203 80.1490 137.3204 44.0096 180153 280134 319989

2| Numberof Moles Needed > 0.50 050 100 8.00 5.00 6.00 30.08 025

10] Total Weights (g) > 23.0343 57.1146 80.1490 1098.6352 2200482 1080919 842683  7.9997

1] Molar Ratios (g/mol) > 28.74% 71.26% Weight of products burnt by 1 kg of fuel (kg) > 2,755 1348 105135 0.0998

12| AIR/FUELRATIO

13 0, &N, Needed (mol) > 35 1316 125 47.00 20 3008

14| T.Weight of Air Needed (g) > 4806529 1716.6174 1098.6352

1) Air/Fuel Ratio > 104338 15.0278 13.7074

16 Fuel/Air Ratio > 0.0958 0.0665 0.0730

17 ENTHALPY

18] Enthalpy (MJ/kmol) > -234.60 22410 22035 -393.50 24180 341830 3188.95

19| LHV (MI/kg) > 39.79

20 -

Calculations 2) ® < v
Ready ] m - 1 + o0
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