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Introduction

When it comes to producing calories (kW) at low cost, one always 
thinks of using dense BTZ fuel oil (low sulfur), a residue derived 
from the distillation or refining of petroleum. 
The economic benefits are undeniable and indisputable. Partly 
because it is a poor fuel product, difficult to burn and its cost, much 
lower than noble fuels such as Natural Gas or Diesel. 
Using this fuel, however, comes with a whole range of technical 
and environmental drawbacks which often dissuade users from 
burning this convenient fuel; the most common reasons being: 
•	 challenges with regards to availability and fuel storage  
•	 lack of technical knowledge in the construction and operation of 

plants and fuel supply  systems to the burners.
•	 high level of dirt on heat transfer surfaces and areas close to the 

burner; 
•	 product needs to be treated due to contamination from direct fire 

flame;
•	 critical levels of pollutant emissions into atmosphere.

There is a unique solution to the above mentioned problems and it 
is defined as EMULSION.
The emulsion which we refer to is a mixture between the BTZ fuel 
oil, with a viscosity up to 50°E at 50°C (on request even up to 
80° E at 50°C) and a variable percentage of water between 15 and 
18%, with a hardness degree of not more than 40°F. The emulsion, 
as we intend, is prepared on board the burner, taken to 2400 g/min 
between the quantity of fuel required and the water proportional. 
All the produced emulsion is injected into the chamber, with fully 
modulating system and used (burned). 
You will never have the emulsified product circulating in the 
system with the risk of the two components splitting (oil and 
water). 
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Graph showing
average emissions
for Heavy Oil fuel

and Emulsion
with 18% water

The emulsions as fuel 
(Magazine WATER-AIR - 7-1983 from a study of the Department 
of Energy of Politecnico di Milano): 

«The emulsion is a heterogeneous system consisting of the 
dispersion, in the form of tiny droplets of a liquid (dispersed phase) 
in another liquid (continuous phase). In this specific case the 
dispersed phase is constituted by water and the continuous phase, 
fuel oil. 
In the early 60s a fundamental research conducted by Ivanov and 
Nefedov (1965) showed that the combustion of a drop of emulsion 
is better (faster and more complete) than the combustion of a drop 
of oil alone. The explanation for this is very simple: a drop of 
emulsion with a diameter of ~ 50 um, which is produced at the 
spraying nozzle of the burner, can hold up to 10,000 and more water 
droplets diameter of 0.5 to 1 micron. In the combustion chamber 
the water evaporates, the vapor is overheated and then explodes 
shattering the fuel oil so that it undergoes a second pulverization: 
hence a faster and more complete combustion with less formation 
of unburned particles(Elias 1977) [...]»
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CO2% (Carbon Di-
oxide)

% emissions for Heavy Oil burner
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Conclusions 
(Magazine WATER-AIR - 7-1983 from a study of the Department 
of Energy of Politecnico di Milano) 

«It can be concluded that the addition of water to fuel appears 
to be a viable and attractive method for the reduction of gaseous 
and solid effluents from combustion plants. Between the two 
possible ways for use in this sense water: direct injection into the 
combustion chamber or the emulsification of the fuel, the latter is 
undoubtedly the most effective. In the specific case of combustion 
of heavy fuel oils, emulsion also improves combustion efficiency 
due to the reduction of solid particulate products, resulting in less 
dirt on the heat exchange surfaces and thus lower expenses for the 
maintenance and preservation of the plants». 

Generality 

In thermal plants which service the ceramics, bricks and aggregates 
industries and heat treatment for the production of steam, the use of 
this technology has produced many economic and environmental 
benefits. 
In view of the criticality of this basic fuel (fuel oil BTZ) it is not 
sufficient to mention only the burner but it is necessary to refer to 
a combustion system that is studied and designed starting from the 
storage at the premises up to the atmospheric emissions.
The many experiences accumulated between Tecflam Srl and its 
partners allows you to easily propose this type of combustion 
ensuring reliability through the many references, local and 
abroad. 



6

Plant supply for fuel oil burners 
to emulsify with water (according to the UNI 9248) 

In the Tecflam Srl catalogue there are a number of accessories, 
which when supplied together with the burner, allows for 
easy fuel supply to the burner and a perfect no pollution 
combustion.

This presentation is intended as a foundation to which one has to 
add the needs and plant characteristics that are required for the use 
of this technology.

It is good to note for companies that future users of this technology 
where the continuity of operation is particularly important, Tecflam 
Srl is able to offer multi-fuel burners (at least up to 4 different fuels) 
and for power up to 20 MW.

Legend:

1	 Oil stocking tank (cistern)  with double scuttle
2	 Autocleaning comb filter (600µ)
3	 Loading gear pumps
	 (one as a spare for the other one)
4	 Service tank (2° preheating)  
4.2	 Nr.3 Resistors (3kW each)
4.3	 Thermometer
4.5	 Maximum level probe
4.6	 Minimum level probe
4.11	 Connector box
5	 Autocleaning comb filter (300µ)
6	 Gear pumps for ring
	 (one as a spare for the other one)
7	 Pressure regulator
8	 Burner/s
9	 Water push unit (only for Emulsion Burners)
9.3	 Pumps (one as a spare for the other one)
9.5	 Connector box
13	 Heating cable with auto-thermostat

	 *  These components can be supplied
		  assembled together on a metallic frame 
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Burners and Accessories
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