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Abstract - In today's era we all know that one of the crucial problems we face is fossils fuel is on verge exhaust. So we need 
to find a suitable solution for the problem and we can get it from algae fuel. In this case study examines of the potential for 
algae based fuel technologies which provide a new and advantageous way of manufacturing bio fuels for transportation and 
to reduce greenhouse gas emissions from power plants is introduced. The results from research and development efforts and 
limited in recent deployments of algae-based fuel technologies are encouraging, but the technology is still in its infancy with 
the costs remaining high. So, to find a suitable solution several companies are now exploring options for producing algae-
based bio fuels and/or air pollution reduction systems. The algae can be new scope for future having low emission compared 
to traditional fossil fuel. The algae can be converted to Biofuel from Algae by transesterification. The algae can be a good 
substitute for fossil fuel and also it will be a benefit for its producers. The producers of algae are farmer who will get high 
cash for producing algae which will be substitute of fossil fuel. There are various new ways one can use to grow This review 
is focused on potential avenues related to genetic engineering which may be undertaken in present to improve micro algae as 
a bio fuel & platform for the production of various products like bio hydrogen, starch-derived alcohols, diesel fuel 
surrogates, and alkanes. 
 
Keywords - Algae based fuel, transesterification, Comparison of diesel & algae. 
 
I. INTRODUCTION 
 
Energy is one of the important thing in human life. In 
today’s era one of the crucial problem faced by 
human survival is from energy produced by fossil 
fuel on which we are mostly dependent for our day to 
day needs. The fossil fuel which is used for various 
purpose is on verge of exhaust and causes more 
pollution by emitting harmful gases. So, we need to 
find a suitable solution for the problem. The one of 
the solution which we can use is “Algae Fuel”. The 
algae can be the alternate source for fossil fuel. The 
algae-based fuel technology provides a new and 
advantageous way of using algae as fuel. The algae 
can be used as bio fuel for transportation instead of 
fossil fuel & can be helpful in reducing emission of 
harmful gases. The algae which can be a replace for 
fossil cannot be used in solid form. The idea of using 
fossil fuel in solid form is not feasible in current 
scenario. To overcome this situation a new ideation 
was implied on using algae which is converted in 
liquid form as biodiesel. Among various fuel bio-
diesel can be the best suitable diesel produced from 
algae. The algae will be best suitable choice as its 
clean burning alternative fuel which is generally 
nontoxic and essential free. The algae are source of 
renewable energy which is easily available in nature.  
 
II. HISTORY OF BIODIESEL FROM ALGAE 
 
The idea of using algae as biodiesel was implemented 
in 1980. The idea was not feasible due to lack of 
modern technologies and its initial cost was high for 
layman to purchase. The idea didn’t stop here and 
was again implied in 1990 but the algae produced 
was time consuming and was not appropriate to the 
need. After the idea was again given boost in 2000 
when the fossil was at verge of exhaust. In 2008 some 

private company were capable to produced algae in 
small proportion and started testing to make idea 
feasible. 
 
III. NEED OF ALGAE TO USE AS FUEL 
 
In today’s era one of the crucial problem faced by 
human survival is from energy produced by fossil 
fuel on which we are mostly dependent for over day 
to day needs. The fossil fuel which is used for various 
purpose is on verge of exhaust and causes more 
pollution by emitting harmful gases. So we need to 
find a suitable solution for the problem. There are 
many solutions available but due to some reason all 
ideas were not feasible. So to provide effective 
solution we tried idea of using Algae as fuel & to 
developed Algae fuel for the various purposes which 
can be substitute for fossil fuel. The fossil fuel is on 
verge of exhausting so we need a suitable solution 
which can be used in place of fossil and we get a 
solution of algae as biodiesel. 
 
IV. SCOPE OF ALGAE AS FUEL 
 
The scope of using algae as fuel is very bright in 
future. The fuel blended and produced from algae is 
equivalent to the diesel fuel if used as biodiesel. The 
fossil fuel available to us is on verge of exhaust so to 
provide a solution the world is shifting towards 
renewable source of energy. So the production of 
algae increased from 1.7 billion gallons from 25 
million gallons. This figure seems small but in future 
the algae fuel will be contributing 10 to 20% share as 
fuel in the world market by 2022. The algae fuel will 
be used as fuel but at the same time it will be giving 
many other byproducts during process. The algae fuel 
will be working effectively and can be a suitable 
scope for future. It will be substitute for fossil fuels. 
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The algae fuel will also be useful to reduce greenhouse gases. The contribution of algae can be clearly seen from 
the given Figure.1 & Figure .2. 

 
Figure.1 Production of Biofuel in 2006 Year. 

 
Figure.2 Production of Biofuel in 2030 Year(Estimated). 

 
The Figure.1 clearly gives the overall idea of bio fuel production in 2006 & Figure.2 clearly gives the idea of 
biofuel production in 2030(estimated). 
 
V. PROCESS OF MAKING ALGAE TO BIODIESEL 
 
The process of making algae fuel is one of the important steps, which will be a substitute for fossil fuel. The 
algae is available in solid form which is not feasible to use as fuel. 
So to overcome this situation we tried to developed a feasible solution by converting algae into liquid bio fuel. 
The process starts with selection of micro algae. The CO2 is generally passed from algae so it can grow to 
proper growth as algae grows more in presence of CO2.   The algae are grown to a proper growth so we can 
have used it in proper quantity. After this step one of the essential step is to harvest algae in proper way which 
can be used further for extracting oil & for manufacturing of other products. The algae fuel is further passed for 
processing to obtain biofuel from it and remaining part of algae which is generally the residual part of algae is 
again given to transform in starch form. The starch produced is again passed in making of algae with a catalyst 
sodium ethanol. The process gives CO2 and ethanol as byproduct and again the cycle restarts. The process 
which is generally used to make biofuel from chemical process is commonly called “transesterification”. 
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Figure.3 Flow chart process of making Algae to Biofuel 

 
NOTATION USED 
 B.P= brake power 
 I.P=Indicated power 
 F.P=Friction power 
 M= Mass 
 N= Speed 
 Cᵥ=Calorific value  
 ƞ= Mechanical efficiency 
 ρ= Density 
 A=Area  
 V= velocity 
 τ= Torque 
 
PROCEDURE 
The fossil fuel available in nature is on verge of 
exhaust. The algae can be the new substitute of fossil 
fuel. So to check whether algae can be substitute of 
fossil fuel   a performance testing was done on four 
stroke Engine. The testing was done as experimental 
base with diesel & algae as fuel. The results were 
used to compare the performance of engine with 
diesel & algae. The test was conducted on Field 
marshal diesel engine which was single cylinder, 4 
stroke engine. 
 
ENGINE SPECIFICATION 
 

Make Field Marshal, single cylinder 

Type direct injection, water cooled 

Rated power output 5 H.P. 

Stroke 110 mm 

Bore 80 φ mm 

Pulley radius 0.150 mtr 

Start of injection 180 bar 
Table-1 Specification of Engine 

 

Load 3 kN(Current) 

Specific heat of Water 4.18 KJ/KgK 

Density of water 1000 kg/m3 

Compression Ratio 20:01 
Table-2 Other common parameters 

 

Properties Diesel Biofuel 

Calorific value of fuel 41800 kJ/ kg 37000kJ/kg 

Sp. Gravity of fuel 855 kg/m3 1.1kg/m3 

Density(kg/m 3 ) 821 864 
Table- 3 Properties of Diesel & biofuel 

 
PERFORMANCE TEST ON FOUR STROKE 
ENGINE USING ALGAE AS A FUEL 
1) Cylinder Swept Volume = Vs = As × L 
 ଶ × Lݎߨ =          
          = 5.5292 × 10-4 m3 
2) m = ρ ×A × v 
   = 864 × 0.01130 × 179.61 
    = 1.7550 × 10-3 kg 
 
3) ω = గேோ


 

   mgr = ωr 
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   mg = గேோ


 
   N = 2192.07 rpm 
 
4) Bore / Stroke Ratio = 0.7272 
(That’s why under square engine this type of engine 
is called tractor engine.) 
 
5)  Brake Power = ଶగ൫୵ଵ – ୵ଶ൯୰


 

          = 1.0133 kW 
6) Indicated Power = ே


 

     = 183.54 × 110 × 10-3 × 5.026 × 10-3 × 2192.07 / 
60 
       = 3.72 kW 
7) Brake Specific Fuel Consumption = Fuel 
Consumption / Brake Power 
    =0.5270/ 0.7142 
      = 0.7378 kg/kW 
8) Efficiency = B.P. / I.P. 
     = 1.0133 / 3.72 × 100 
     = 27.23 %(ALGAE) 
 

PERFORMANCE TEST ON FOUR STROKE 
ENGINE USING DIESEL AS A FUEL 
 
1) Cylinder Swept Volume = Vs = As × L 
 ଶ × Lݎߨ =          
          = 5.5292 × 10-4 m3 
2) ρ = 821 kg/m3 
3)  Brake Power = ଶగ൫୵ଵ – ୵ଶ൯୰


 

             =0.79kW 
4) Indicated Power = ே


 

     = 183.54 × 110 × 10-3 × 5.026 × 10-3 × 2192.07 / 
60 
       = 3.72 kW 
5) Brake Specific Fuel Consumption = Fuel 
Consumption / Brake Power 
   = 0.5270 / 0.79 
           BSFC = 0.6670 kg/kW 
6) Efficiency = B.P. / I.P. 
     = 0.9625 / 3.72 × 100 
 = 25.87 % 

 
RESULTS 
 

 Parameters Diesel 
Biomicro 

algea 
Fu 

Bio 
diesel 

(methyi 
ester) 

Jalro 
Pha 

1. Density(kg/m3) 821 864 892 921 
2. Mass 1.667*10-3 1.7550*10-3 1.8119*10-3 1.8708*10-3 

3. Speed 2,082.16 2,192.07 2,263.15 2,336.71 
4. BRAKE POWER(kw) 0.96255 1.0133 1.04622 1.08022 
5. INDICATED POWER(kw) 3.707 3.707 3.707 3.707 
6. FRICTIONAL POWER(kw) 2.7444 2.6937 2.6607 2.6267 
7. Mechanical efficiency 25.87% 27.33% 28.22% 29.14% 

Table.4 Result Table 
 

 
Figure. 4 The comparison graph of Density v/s Efficiency. 
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Figure.5 The comparison of Brake power v/s efficiency. 

 
CONCLUSION 
 
As in the current scenario biodiesel will be in more 
requirement than the fossil fuel. The possible solution 
for the problem can be feasible from Algae as a fuel.  
The Algae fuel for future can be successfully 
demonstrated as nontoxic and a substitute for fossil 
fuel. The efficiency for algae fuel remains high 
compared to diesel. The calculation is done on the 
basis of same loading condition of 3 kN and we can 
get the maximum output according the efficiency of 
the engine. The efficiency increases due to increase in 
density of fuel as the density of algae is 864 & 
density of diesel is 821 so due to it the efficiency for 
algae is higher than diesel. Due to difference in Brake 
Specific Fuel Consumption (BSFC), likewise BSFC 
for diesel engine is 0.6670 kg/kWand BSFC for algae 
engine is 0.7378 kg/kW. Now on the basis of this 
calculation we can derive the efficiency and we can 
get efficiency of the algae engine is 27.23% which is 
higher than that type of diesel engine while applying 
same load is 25.87%. The density increases due to it 
the brake power parameter increases and that has 
direct effect of efficiency.  
The fuel consumption of algae is low compared to 
diesel. The other fuel is not feasible due to high cost 
of fuel so algae can be a proper substitute for fossil 
fuel. The idea can be developed for commercial scale 
after using the data which can be feasible for future. 
The other biofuel like Diesel(methyiester) and 
Jalropha are also available for substitute of fossil fuel 
but it’s not feasible due to parameters of cost as well 
as processing time. The cost of algae is less compared 
to other biofuels. The production process of other 
biofuel is complex and time consuming compared to 
algae. 
After all parameter and testing it can be said that 
Algae can be a suitable fuel for future. 
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