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ABSTRACT 

Presently multi day the utilization of oil and diesel-based items are expanded to run the machines and motors. The 

most serious issue is to utilize oil and diesel is that they have restricted source and supply. To lessen this elective fuel 

is utilized, for example Bio energizes. Biodiesel are removed from transesterification procedure of consumable and 

non-palatable oil of vegetable and creature fat. It tends to be utilized in the diesel motor either as slick oil or as a 

blend of diesel fuel as mix. The properties of oil are contrasted and the trademark required for the fuel of interior 

burning motor and the properties fuel are contrasted and ordinary diesel fuel. The mixes of biodiesel with little 

substance instead of oil diesel can help in controlling air contamination and improving the execution without 

influencing on motor power and economy. This undertaking comprises of thoughtfulness regarding procuring 

learning of planning of various mixes of biodiesel (B0, B10, B20, B30) utilizing from Mahua seeds, Mexicana seed 

with impetus EHN, unused creature fat, creature fat wit h impetus EHN, squander cooking oil and in this we evaluate 

motor testing with fumes gas investigation to get best biodiesel mixes results. 

 

INTRODUCTION 

 

An alternative fuel vehicle is a vehicle that keeps running on a fuel other than "customary" oil powers (oil or diesel); and 

furthermore alludes to any innovation of controlling a motor that does not include exclusively oil (for example electric 

vehicle, half breed electric vehicles, sun oriented fueled). On account of a mix of variables, for example, natural 

concerns, high oil costs and the potential for pinnacle oil, improvement of cleaner elective powers and propelled control 

frameworks for vehicles has turned into a high need for some legislatures and vehicle producers around the globe.  

 Half and half electric vehicles, for example, the Toyota Prius are not really elective fuel vehicles, however through 

cutting edge innovations in the electric battery and engine/generator, they make a progressively productive utilization of 

oil fuel. Other innovative work endeavors in elective types of intensity center around building up all-electric and power 

device vehicles, and even the put away vitality of packed air. 

 

What is an Alternative Fuel? 

Elective fills, known as non-traditional or propelled powers, are any materials or substances that can be utilized as 

energizes, other than regular powers. Customary energizes include: non-renewable energy sources (oil), coal, propane, 

and flammable gas), just as atomic materials, for example, uranium and thorium, just as counterfeit radioisotope fills that 

are made in atomic reactors, and store their vitality. 

 

FOUNDATION 

The primary motivation behind fuel is to store vitality, which ought to be in a steady structure and can be effectively 

transported to the spot of generation. Practically all powers are compound energizes. The client utilizes this fuel to create 

heat or perform mechanical work, for example, controlling a motor. 

 

LITERATURE REVIEW  
This section exhibits the writing survey on biodiesel creation, motor investigation utilizing different kinds of biodiesel, 

deals with variable pressure proportion motor utilizing biodiesel, counterfeit neural systems utilized in motor 

examination and their demonstrating, the impediments of the current research and research hole. The principle objective 

is to give a review of past and progressing logical examinations and demonstrating identified with biodiesel utilized in 

interior ignition motors. 

Average Exhaust Emissions for 100% Biodiesel Compared to 

Petroleum Diesel 

Fuel* 

Regulated Exhaust Emissions B100 

Particulate Matter -47% 

Carbon Monoxide -48% 

Total Unburned Hydrocarbons -67% 

Nitrogen Oxides +10% 
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BIODIESEL  

Average Exhaust Emissions for 100% Biodiesel Compared to Petroleum Diesel Fuel* Regulated Exhaust Emissions 

B100 Particulate Matter -47% Carbon Monoxide -48% Total Unburned Hydrocarbons -67% Nitrogen Oxides +10% 

Non-Regulated Emissions Sulfates -100% Polycyclic Aromatic Hydrocarbons (PAH) -80% Nitrated Polycyclic Aromatic 

Hydrocarbons (nPAH) -90% Speciated Hydrocarbons Ozone Forming Potential -50% Biodiesel is a protected elective 

fuel to supplant conventional oil diesel. This implies no retrofits are important when utilizing biodiesel fuel in any diesel 

controlled ignition motor. It is the main elective fuel that offers such comfort. Biodiesel acts like oil diesel, however 

creates less air contamination, originates from inexhaustible sources, is biodegradable and is more secure for the earth. 

Delivering biodiesel powers can help make nearby financial renewal and neighborhood ecological advantages. Numerous 

gatherings keen on advancing the utilization of biodiesel as of now exist at the nearby, state and national dimension. 

 

Biodiesel Production Cycle 

 

Exhaust emissions Comparison 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mahua used to make wine at home. FUEL FROM ALCOHOL  

 

INTRODUCTION 

 

Albeit non-renewable energy sources have turned into the predominant vitality asset for the cutting edge world, liquor 

has been utilized as a fuel since the beginning. The initial four aliphatic alcohols (methanol, ethanol, propanol and 

butanol) are of enthusiasm as fills since they can be integrated artificially or naturally, and they have qualities which 

enable them to be utilized in current motors. One preferred standpoint shared by every one of the four alcohols is their 

high octane rating. This will in general increment eco-friendliness and to a great extent balances the lower vitality 

thickness of liquor powers (when contrasted with oil/gas and diesel fills), accordingly bringing about practically identical 

"efficiency" as far as separation per volume measurements, for example, kilometers per liter, or miles per gallon. Bio 

butanol has the favorable position that its vitality thickness is nearer to fuel than the less difficult alcohols (while as yet 

holding over 25% higher octane rating); in any case, bio butanol is at present more hard to create than ethanol or 

methanol. The general compound recipe for liquor fuel is CnH2n+1OH.  

Most methanol is delivered from petroleum gas, in spite of the fact that it tends to be created from biomass utilizing 

fundamentally the same as concoction forms. Ethanol is ordinarily delivered from natural material through maturation 

forms. 

At the point when acquired from natural materials and additionally organic procedures, they are known as bio alcohols 

(for example bio ethanol). There is no concoction contrast between organically delivered and artificially created alcohols. 

Non Regulated Emissions 

Sulfates -100% 

Polycyclic Aromatic Hydrocarbons (PAH) -80% 

Nitrated Polycyclic Aromatic Hydrocarbons (nPAH) -90% 

Speciated Hydrocarbons Ozone Forming Potential -50% 
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In any case, "ethanol" that is gotten from oil ought not be viewed as safe for utilization as this liquor contains about 5% 

methanol and may cause visual impairment or passing. This blend may likewise not be sanitized by basic refining, as it 

frames an azeotropic blend. 

 

INTERNAL COMBUSTION ENGINE FOUR-STROKE ENGINE 

There are two regular sorts of four-stroke motors. They are firmly identified with one another, yet have significant 

contrasts in structure and conduct. The soonest of these to be created is the Otto cycle motor created in 1876 by Nikolaus 

August Otto in Cologne, Germany, after the task guideline depicted by Alphonse Beau de Rochas in 1861. This motor is 

frequently alluded to as a petroleum motor or gas motor, after the fuel that powers it. The second sort of four-stroke 

motor is the Diesel motor created in 1893 by Rudolph Diesel, additionally of Germany. Diesel made his motor to boost 

effectiveness, which the Otto motor needed. The diesel motor is made in both a two-cycle and a four-cycle variant. Otto's 

organization, Deutz AG, presently principally delivers diesel motors.  

The Otto cycle is named after the 1876 motor of Nikolaus A. Otto, who constructed a fruitful four-cycle motor dependent 

on crafted by Jean Joseph Etienne Lenoir. It was the third motor sort that Otto created. It utilized a sliding fire passage 

for start of its fuel—a blend of lighting up and air. After 1884, Otto additionally built up the magneto to make an 

electrical flash for start, which had been inconsistent on the Lenoir motor.  

The four cycles allude to allow, pressure, burning (power), and fumes cycles that happen amid two crankshaft revolutions 

for each power cycle of the four-cycle motors. The cycle starts at Top Dead Center (TDC), when the cylinder is most 

remote far from the hub of the crankshaft. 

 

 

 

 

 

 

 

 

 

 

 

 

 

4-stroke diesel engine with electrical loading 

 
blending diesel with mahua biodiesel 

 

EXPERIMENTS CONDUCTED ON  

Performance Analysis Heat Balance Sheet  

READINGS: B0 (pure diesel)  

5.5 SAMPLE CALCULATION 

Pure Diesel  

Under no load condition 

Speed (N) = 1530 rpm 

 Time taken for consumption of 10 cc of fuel (t) = 76 seconds. Brake power (BP) = VI/1000 KW =192×0/1000 = 0KW 

Hence, BP = 0 kW 

Total Fuel consumed = 10 × 3600 Sp.Gravity Kg/hr 

t × 1000 

= 10 ×3600×0.82Kg/hr 

76× 1000 

= 0.3884 Kg/hr 

Brake specific fuel consumption =T.F.C/B.P =0.3884/0 

=0kg/hr 
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Volumetric Efficiency 

ma = mass flow rate of air (Kg/s) Cd = Coefficient of discharge = 0.62 

a = cross sectional area of orifice = π × d2 = π × (0.1143)2 = 0.01026 m20 ρa =  

Density of air = 1.193 Kg/m3 Ca =  

velocity of air ρw = 1000 Kg/m3 Δhw = water head difference = h2-h1  

=25-10= 15 D = Diameter of cylinder  

bore = 80 mm 

 L = Stroke length = 110 mm 

A = Cross sectional area of cylinder 

Ca = √ (2 × 9.81 × ρw × Δhw / ρa) 

= √ (2 × 9.81 × 1000 × (25-10) × 10
-2 

/ 1.193) 

= 49.66 m/s 

ma= Cd × a × ρa × Ca 

= 0.62 × 0.01026 × 1.193 × 49.66 

= 0.3768Kg/s 

Volumetric efficiency (ηv) = ma / [ ρa × Vdsp× N ] 

 2 × 60  

Vdsp = (π × D2 × L) = 3.141 × 802 × 110 × 10-9 = 0.0608 m2 4 /4 

Volumetric efficiency (ηv) = 0.3768 / [1.193× 0.0608× 1530 ] × 100 % 

= 40.74% 

Calculation of density of mahua biodiesel 

Calorific value of mahua oil = 37270 KJ/Kg 

Calorific value of diesel = 43626 KJ/Kg 

Brake thermal efficiency: 

Brake thermal efficiency = Brake power/heat supplied × 100 

 Heat suppied = mf in kg/s ×calorific value of diesel in KJ/kg  

Calorific value of diesel =43626 KJ/hr Thus, heat supplied= 0.3884 × 43626 

And brake thermal efficiency = 0/16944.33 × 100 = 0 Friction power = 1Kw 

(From graph, using Williams line method) 

Indicated power: 

IP= BP+FP = 0.60122 +1 

 = 1.60122Kw 

Indicated thermal efficiency = IP/heat suppied × 100 

= 1.60122/7.68751 × 100 

= 20.828% 

Indicated specific fuel consumption = mf/IP 

=0.6341/20.8288 

= 0.03044Kg/Kw-hr 

Brake specific fuel consumption = mf/BP 

= 0.6341/6.5114 

= 0.0973Kg/Kw-hr 

Mechanical efficiency  

Mechanical efficiency = brake thermal efficiency/indicated thermal efficiency × 100 

= 6.5114/20.8288 × 100 

= 31.2615% 

 

Volts 192 195 215 226 228 

Ammeter reading 0 0.9 2.6 4.2 5.8 

Speed(rpm) 1530 1525 1512 1500 1477 

Manometer h1 25 25 24 24 21 

h2 10 9 8 8 7 

Time taken for 10ml of fuel 

consumption (sec) 

76 62 48 37 33 

Time taken for water (sec) 7 7 7 6 8 

Brake power (KW) 0 0.1755 0.559 0.9492 1.3224 

TFC(kg/hr) 0.3884 0.4761 0.615 0.797 0.894 

SFC(kg/hr) 0 2.712 1.1001 0.839 0.676 

Volumetric efficiency (%) 36.59 40.74 43.92 42.93 46.18 

Brake thermal efficiency (%) 0 3.041 7.5 9.817 12.199 
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Table:B10 

Volts 175 204 221 228 229 

Ammeter reading 0 0.9 2.7 4.4 5.9 

Speed(rpm) 1530 1523 1512 1505 1483 

Manometer h1 27 27 27 26 26 

h2 8 8 7 7 7 

Time taken for 10ml 

of fuel 

consumption(sec) 

104 79 56 45 37 

Time taken for water 

(sec) 

5 5 5 5 5 

Brake power(KW) 0 0.1836 0.5967 1.0032 1.3511 

TFC(kg/hr) 0.3235 0.4259 0.6008 0.7477 0.9094 

SFC(kg/hr) 0 2.3197 1.0068 0.7453 0.673 

Volumetric 

efficiency (%) 

32.97 43.96 46.08 46.41 47.061 

Brake thermal 

efficiency (%) 

0 4.163 9.592 12.958 14.35 

 

Table: B20 

Volts 192 211 221 227 228 

Ammeter reading 0 1.2 2.8 4.5 6 

Speed(rpm) 1515 1506 1490 1475 1450 

Manometer h1 27 27 27 26 26 

h2 7 7 7 7 6 

Time taken  for 10ml 

of fuel consumption 

(sec) 

108 77 59 46 38 

Time taken for water 

(sec) 

5 5 5 5 5 

BrakePower (KW) 0 0.2532 0.6188 1.0215 1.368 

TFC(kg/hr) 0.3115 0.4369 0.5703 0.7314 0.8855 

SFC(kg/hr) 0 1.7255 0.92162 0.716 0.6472 

Volumetric 

efficiency (%) 

47.52 47.81 47.58 48.32 48.177 

Brake thermal 

efficiency (%) 

0 5.597 10.48 13.48 14.92 

 

Table 5.3.4:B30 

Volts 190 210 222 227 229 

Ammeter 

reading 

0 1.1 2.7 4.2 5.7 

Speed(rpm) 1535 1525 1493 1475 1450 

Manometer h1 28 28 28 28 28 

h2 6 6 5 5 5 

Time taken for 10ml of 

fuel Consumption (sec) 

101 76 58 45 37 

Time taken for 

water(sec) 

6 6 6 6 6 
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GRAPHS 

BRAKE POWER 

 

 
Total fuelconsumption 

BRAKE THERMALEFFICIENCY 

 

Brake 

power(KW) 

0 0.231 0.5994 0.9534 1.3053 

TFC(kg/hr) 0.3331 0.0442 0.58014 0.7477 0.9094 

SFC(kg/hr) 0 0.1913 0.9678 0.7842 0.6966 

Volumetric efficiency 

(%) 

49.168 49.49 51.71 51.191 52.34 

Brake thermal 

efficiency (%) 

0 50.39 9.97 12.31 13.86 

1 2 3 4 5 

B
0 
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MECHANICALEFFICIENCY 

 
 

CONCLUSION 

 

The investigations are directed on the Single-barrel 4 Stroke diesel motor with electrical stacking test with unadulterated 

diesel and mixes of unadulterated diesel and the accompanying ends were made:  

• Brake control is high for B30  

• TFC is likewise high for B30 

• Volumetric proficiency of all mixes are closer to diesel 

• Brake warm proficiency is high for unadulterated diesel  

• Indicated warm proficiency is high for B30  

• Mechanical proficiency is high for B10 and B20 

 

The future of biodiesel fuel  

The fate of biodiesel is developing. More organizations are putting forth this answer for the buyers. At this stage, just 

diesel controlled vehicles can utilize the new fuel. This is required to change in the up and coming years. The mounting 

worry of seaward oil just as the ecological issues has bunches in a state of chaos. As of now there are a few kinds of 

organizations utilizing biodiesel as their primary hotspot for transportation. The Yellowstone Nation Park transport 

framework utilizes a blend of biodiesel and oil to run the entire armada. Tests by the legislature have demonstrated that 

this sort of fuel is generally speaking  

more utilitarian and safe than oil based items. As fossil beds run dry, ordinary researchers come nearer to new alterative. 

Before long biodiesel will turn into the new wellspring of intensity. Through research and consistent testing, biodiesel is 

progressively beneficial that the oil based fuel. It has been found that this sort of item will turn into the new wellspring of 

intensity. For diesel vehicles as well as for other power sources people frantically require living and enduring. A little 

while later, this sort of supply will be in vehicles as well as in homes and production lines. 
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