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Introduction

Biofuels consumption for 
transport in the European 
Union in 2015* (in toe)
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Introduction

Biofuel usage, requirements and problem 
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Materials and method
EU requirements

• Renewable Energy Sources directive (RES-D, 
Directive 2009/28/EC) 

by the year 2020 the share of biofuels in the end consumption in 
each transport type should be at least 10%

• Fuel Quality Directive (FQD, Directive 2009/30/EC)

emissions of GHGs per energy unit must decrease by at least 6% 
by 31st December 2020
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Materials and method 

Problems and solution

• Problems for fuel suppliers:

- requirements for fuel (standards) 

- technical level of car fleet

- economical aspects (biofuel cost)

• Solution – min. required biofuel amount 
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Materials and method
RES-D

Minimum volume of bio-component to be added Vba , l 

(liter):  𝑉𝑏𝑎 =
𝐸ℎ𝑏

𝐸𝑏∗𝜌𝑟

Ehb, [J] - energy amount of the bio-component:

𝐸ℎ𝑏 =
𝐵𝑓𝑟 ∙ 𝐸ℎ𝑟

1− 𝐵𝑓𝑟

Eb - the volume of bio-component [J/kg] 

ρb - the density of bio-component [kg/l] 

Ehr - total energy amount of fuel [J]

Bfr - bio-component’s energy (0.1)
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Material and methods FQD
Minimum amount of bio-component to be replaced Vb2 [l]:

𝑉𝑏2 =
𝐸ℎ𝑟 ∙ 𝑉𝑏𝑓𝑒
100 ∙ 𝐸𝑏𝑣

Vbfe [%] - minimum energy based balance of the bio-

component:  𝑉𝑏𝑓𝑒 =
𝐸𝑔 ∙ 𝐸𝑔𝑟

(𝐸𝑔𝑟−𝐸𝑔𝑏 )

Egr - amount of GHG arising from the cultivation, processing, 
transport and distribution of traditional fuel [gCO2eq/MJ] (83.8 
gCO2eq/MJ)

Egb- amount of GHG arising from the cultivation, processing, 
transport and distribution of biofuel [gCO2eq/MJ]

Ehr - total energy amount of fuel [J] 

Ebv - calculated energy content of the bio-component [J/l]
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Results and Discussion RES-D

(a) formation of bio-components of alcohol-based fuel mixtures for 10% biofuel by 

energy content; 

(b) formation of fuel component ratios for 10% bio-oil content fuel by energy 

content.
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Results and Discussion RES-D

(a) biofuel amount difference compared to traditional fuel while using alcohols; 

(b) biofuel amount difference compared to traditional fuel while using bio-oils
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Results and Discussion FQD

Minimum ratio of the bio-component’s energy content in total fuel energy 

according to the requirement of FQD
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Results and Discussion FQD

(a) relative amount of ethanol in petrol by volume according to production method and 

raw material; (b) relative amounts of bio-oil and biodiesel by volume in traditional 

diesel fuel according to the production method and raw material of ethanol.

7th International Symposium on Energy
12



Conclusion

• Second or third generation biofuels in fuel 
mixtures with traditional fuels

• Requirements for biofuel infrastructure

• Directives disadvantages
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