
For safety and precision

Biofuel Blending and Loading
 

What are your options?



How and Why?

21st Century Technology? Recent advancements in distillation and 
blending technologies may be responsible for the rapid proliferation  
of Bio-fuels around the globe today, but the idea is far from new.  
Characteristically ahead of his time, Rudolph Diesel envisaged the  
significance of Bio-fuels as far back as the 19th century, stating,  
“...the use of vegetable oils for engine fuels may seem insignificant  
today. But such oils may become in the course of time, as important  
as petroleum and the coal tar products of the present time”.

Why the Interest Now? Worldwide legislation, setting targets for  
Bio-fuels, has been continuously drafted and revised over recent years, 
culminating in substantial targets being set for the coming years. The  
EU Directive 2003/30/EC promoting the use of Bio-fuels for transport, 
sets a target of 5.75% use by 2010.  The USA uses Biofuel in more than 
30% of its vehicles with that number expected to double in the near 
future.  Countries in South America and the Pacific Rim are all planning 
to expand their Biofuel programs.

What’s in it for the Biofuel Users? Key drivers  include the diversification of 
energy sources utilising a renewable product. This reduces the reliance 
on carbon based fuels, primarily imported from oil producing regions, 
and increases the security of fuels supplies. The increase in land use 
strengthens the agricultural base, and the generation of employment 
through production processes is also beneficial. Last but not least the 
environmental benefits.

So How Green Is It? As crop based products, both Bio-Diesel and  
Ethanol benefit from being renewable energy sources. Both also generate 
less CO2 emissions and particulate matter, helping governments achieve 
their Kyoto Protocol targets. As production process technologies evolve, 
the energy consumed during Bio-fuel manufacture is reduced, thus 
improving the energy balance. Although Bio-diesel generates a slight  
increase in NOx emissions, this is generally considered to be outweighed 
by the advantages

Where’s Does Bio-Fuel Come From? Bio-Diesel (also known as FAME 
– fatty acid methyl ester) is produced primarily from vegetable oils, 
from crops such as rapeseed, soybean, palm trees and jatropha nuts. 
Ethanol is derived mainly from sugar and starch based crops such as 
corn, wheat, sugar cane and sugar beet. Both groups of raw products 
undergo chemical processes to separate the Bio-Fuel components from 
non required elements. By products such as glycerine and cattle-feed 
are also derived during the production process. 

Bio-Diesel & Ethanol Blending



Terminal Issues

How are Bio-Fuels Blended?

Utilising the current petroleum distribution infrastructure, this process is 
most often carried out at the storage or loading terminal. The most com-
mon locations for blending are the storage tank, the load rack headers 
or most effectively, at the load arm. The most important requirement for 
this process is the accurate volume measurement of each product. This 
can be done through sequential blending or ratio blending, but most 
beneficially utilising the side-stream blending technique. The chemical 
nature of bio-diesel and ethanol allows them to be easily blended with 
distillate fuels, requiring no speciality mixing or cutting equipment. Once 
combined thoroughly, neither product should separate out under normal 
conditions. 

Any Storage Issues?  
 
If it is decided to blend products into tank, then each blend will need its 
own tank. This can place a burden on valuable storage capacity or limit 
the number of blends that can be made available at the terminal. Blend-
ing at the load rack eliminates this problem by allowing multiple blend 
ratios to be created at the load arm for each vehicle, and minimising the 
storage requirement. Ethanol’s hygroscopic characteristics can make it 
susceptible to water contamination when stored as E100, but this can 
easily be regulated with regular water drain off. If however water ingress 
becomes excessive in an ethanol blend storage tank, it can cause the 
ethanol and petrol to separate out. This can again be minimised by 
blending at the load arm, reducing blended product storage time.

And Handling?  
 
Bio-diesel is a better solvent than derv and consequently has the ability 
to remove deposits from existing derv process lines and storage. There-
fore utilising dedicated B100 storage and headers to a load rack blender 
minimises the possibility of excessive filtration clogging. Bio-diesel also 
has a higher CFPP (cold filter plug point) than standard derv, and begins 
to gel at about 4°C. Suitable arrangements should be made to ensure 
the storage and process lines are maintained at suitable temperatures 
during winter months.

So, Give Me an Overview of what’s required.  
 
The basic principles of a typical blending system at the load rack include 
the requirement for ethanol or bio-diesel storage, boost pump pressure 
skid and blending equipment. Typically this would be an Enraf Micro-
Blender for a single stream application or an Enraf Multi-Stream Blender 
for two or more blend arms. The blender interfaces with the load rack 
custody transfer meters, the electronic presets or the terminal automa-
tion system to control the blend rate of the bio component against the 
flow of main product through the load arm. The benefits of this solution 
are many and varied, these are discussed further overleaf.

Are There Any

Standards for 

Bio-Fuels? 

The undiluted base products 
are defined as B100 (100% 
Bio-Diesel) and E100 (100% 
ethanol). Subsequent blending 
will modify this number e.g. a 
blend of 80% petrol and 20% 
ethanol defined as E20, or a 
blend of 95% diesel and 5 % 
bio-diesel defined as B5. 

EN 14214.
International standard outlin-
ing the minimum requirement 
for Bio-diesel. 

EN590:2004
Defines properties for diesel 
fuel to be sold in the EU. 
Allows up to 5% FAME
 

ASTM D 4806-98 
Standard Specification for 
“Denatured fuel ethanol for 
blending with gasoline, for use 
as automotive spark-ignition 
engine fuel” 
 

EN 228:2004 
Defines properties for  
unleaded fuel to be sold  
in the EU. 
 
Allows up to 5% Ethanol



MicroBlender Mechanical  
Specification.

•  Carbon Steel and Stainless steel construction.
•  Single stream and skids with multiple  

meter streams
•  Typical blending ranges:
•   Ethanol (E2, E5, E10, E20, and E85) at the truck 

loading rack
•   Bio-Diesel (B2, B5, B10, B20, and B99 at  

the truck loading rack
•  Oval gear PD meter
•  Piston actuated control valve and Hydraulically 

operated V-Port valves.
•   PED, ATEX certified for Zone 1 or UL listed
•  Strainers and Isolation valves sized for  

the meter run
•   Meter proving connections for quick calibration  

MicroBlender Electrical  
Specification.

•   -40°C to 65.5°C operating range.
•   110 or 230 VAC power.
•   DC input pacing pulses.
•   AC Permissive Input.
•   AC Alarm output.
•   Open collector factored pulse out.
•   RS 485 2 wire communications.
•   2 Line, 14 point backlit LCD display.
•   Hand-held Infra-Red controller.
•   CE marked and ATEX certified for
•   Zone 1 hazardous area or UL marked  

for Class I Division I areas.

The Advantages

•   Compact assembly and small footprint  
for easy installation.

•   Accurate linear control across the complete 
blend range.

•   User definable alarm conditions.
•   Internal watchdog low power protection.
•   Built in proving preset.
•   Eliminates blended bio-fuel storage issues.
•   Capitalise on blended ethanol growth.
•   Maximises load arm flexibility, allowing blended 

and non blended products to be dispensed 
through the same load arm.

Global Blending Experience.

•   BP/Amoco - USA.

•   Vopak - UK.

•   Sunoco – Canada.

•   Simon Storage – UK.

•   Chevron/Texaco – USA.

•   Petro-ofisi – Turkey.

•   Maxol – Ireland.

•   Shell – USA/Asia.

•   CLH – Spain.

•   Exxon/Mobil – USA.

The Enraf Advantage.
•   Massive Installed base. 60,000 injectors  

& blenders worldwide.
•   Reputation for fully supported, quality products.
•   Unrivalled experience in Additive applications.
•   Unrivalled experience in Blending applications.
•   Custom designed and engineered solutions 

utilising standard products.
•   Complete ‘stand-alone’ functionality.  

No 3rd Party intelligence required.
•   Full systems integration capability from  

the Enraf family of companies.

Micro Blender 

the Perfect Solution



Enraf Biofuel

Solution Packages

#1 Truck/Rail Car Loading System  
for Ethanol and B100 plants  

The Enraf solutions starts with a  loading system. The package includes  
custody transfer meters, digital control valves, temperature sensors, electronic 
 load computers, load arms, additive injectors and tank gauges. The package is 
assembled in our facility and delivered to your site completely wired and ready for 
operation. The truck or rail loading skid, the tank gauges and the TAS software 
package to tie the loading process to 
the manufacturing facility and  
accounting/ billing departments.

                

#2 Biofuel Blending Systems  

The Enraf solutions provides automated blending for truck/rail car loading  
and for tank to tank blending. The Blend skids are designed with proven  
robust equipment including meters, control valves, temperature sensors,  
microprocessor based blend controllers, and interface to your process.  
The stand alone skids can easily be added to existing truck/rail car loading  
system or be used in conjunction with Enraf Truck/Rail car loading systems.  
The blend controllers easily integrate into your terminal automation  
software package.
            

#3 Biofuel Injection Systems  

The Enraf solutions provides small percentage B2 – B5 blending using the traditional 
additive injection style of operation. The EFT high capacity injector uses 
the Mini-Pak Electronic controller for continuous monitor and control of 
injection process. The HC Mini-Pak can communicate directly to the Enraf 
load computers using it RS485 communications  connection. 



About Enraf

Providing complete solutions for liquid bulk terminal  
storage and truck loading instrumentation has  
been the daily task of Enraf for more than 50 years.  
The Enraf family of products has been expanded over  
the last 10 years to include the industry leaders in  
liquid terminal automation equipment and software.   
The Enraf Family includes:

Enraf Gauging Technology 
 EGT is the worldwide market leader for tank gauging 
equipment and inventory management software. Their 
products include servo gauges that can measure level  
at custody transfer accuracy, provide H2O interface 
levels, and density stratification, temperature systems 
that provide the most accurate average temperature 
reading in the marketplace. State of the art Radar gauges 
with patented software algorithms that solve the difficult 
applications, integrated inventory management software 
packages, and interface capability to most all brands of 
tank gauges.

Enraf Fluid Technology 
 EFT has supplied additive injection systems, Biofuel 
blending systems and truck loading gantries to  
customers all over the world. The EFT history started as 
the Gate City Equipment Company and the Hyrolec  
Technical Services back in 1970. Today they have  
shipped over 60,000 additive injection systems, over 
700 Biofuel blending systems and multiple truck loading 
modularized gantry systems.

Enraf Contrec 
 ECO became a world leader in truck loading computers 
with its history of electronic preset and loading terminal 
automation software packages. Today ECO ships its 
equipment to every continent in large numbers. Along 
with the line of ECO truck loading computers it offers a 
complete line of industrial batchers and flow computer.  
You will find the ECO industrial line private labeled for 
meter companies worldwide. 

Enraf Tank Systems  
ETS provides the industry standard for tank gauge  
verification equipment. The portable gauge was originally 
designed for the gauging shipboard. When adapted for 
land based operation it gives the best solution for level, 
temperature, and H2O verification.  





Terminal Automation

Fluid Technology

Marine Systems

Tanksystems

Contec

Direct Sales/Service Offices

Americas: Enraf Inc.
T  +1 832 467 3422,  F  +1 832 467 3441
E  sales@enrafinc.com

Americas: Enraf Fluid Technology
T  +001 770 475 1900,  F  +001 770 475 1717
E  info@enraf.com, I  www.enraffluidtechnology.com

China: Enraf  Pte. Ltd. (Shanghai Rep. Office)
T  +86 21 50367000,  F  +86 21 50367111
E  enraf@enraf.com.cn

France: ENRAF S.a.r.l. (Sevran)
T  +33 (1) 49 36 20 80,  F  +33 (1) 43 85 26 48
E  enraffrance@compuserve.com

France: ENRAF S.a.r.l. (Martigues)
T +33 (4) 42 07 07 69,  F  +33 (4) 42 81 41 81
E  gillesbarreau@enraf.fr

Germany: Enraf GmbH
T  +49 (0)212 58 750,  F  +49 (0)212 58 7549
E  info@enraf.de

India: Enraf India Pvt. Ltd. (Mumbai)
T  +91 22 285 23 990,  F  +91 22 285 22 264
E  enraf@enraf.in

India: Enraf India Pvt. Ltd. (Chennai)
T  +91 44 281 56 999,  F  +91 44 281 56 888
E  enraf@enraf.in

Middle East: Enraf Middle East
T  +973 17 456 187,  F  +973 17 456 133
E  salesbahrain@enraf.nl

Russia: Enraf B.V. (Moscow Rep. Office)
T/F  +7 495 788 0713,  T/F  +7 495 788 0691
E  enrafrus@co.ru

Singapore: Enraf Pte. Ltd .
T  +65 676 94 857,  F  +65 683 67 496
E  enraf@enraf.com.sg

United Kingdom: Enraf Ltd.
T  +44 (0)1329 825 823,  F  +44 (0)1329 825 824
E  info@enraf.co.uk

Manufacturing Facilities

The Netherlands: Enraf Terminal Automation
T  +31 (0)15 2701 100, F  +31 (0)15 270 1111
E  info@enraf.nl,  I  www.enraf.com

Australia: Enraf Contrec 
T  +61 3 9804 4200, F  +61 3 9822 8329
E  contrec@contrec.com.au,  I  www.contrec.com.au

Switzerland: Enraf Tanksystem 
T  +41 26 91 91 500,  F  +41 26 91 91 505
E  info@tanksystem.com,  I  www.tanksystem.com

United Kingdom: Enraf Fluid Technology
T  +44 (0)1329 825 823,  F  +44 (0)1929 825 824
E  info@enraf.com, I  www.enraffluidtechnology.com

France: Enraf Marine Systems
T  +33 (0)1 39 20 38 27,  F +33 (0)1 39 02 25 61
E  contact@enrafmarine.fr,  I  enrafmarine.fr

Information in this publication is subject to change without notice.  ® Enraf is a registered trademark.   © Enraf B.V. The Netherlands.


