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METHOD FOR OPERATING MODULATED 
BURNERS ACTUATED BY AN EMULSION ' 

The present invention relates to a method for operat 
ing modulated burners actuated by an emulsion of light 
or heavy liquid fuel, such as used for heating furnaces, 
boilers or similar devices. 

It is known, from methods of the prior art, that, once 
such a burner has been stopped, it is quite uneasy to 
cause it to start again with the liquid fuel and water 
emulsion and under normal working conditions. 
By way of improvement, another known method pro 

vides sending back the emulsion to the fuel tank, once 
the burner has been stopped, and eliminating any risk 
of corrosion or decantation in the burner when the 
stoppage of heating is protracted. 
According to the latter method, the amount of emul 

sion contained in the conduits and burners is entirely 
spent until extinction. Before re-igniting the burner; a 
pre-steam exclusively formed of fuel is admitted into 
the burner injector, and, after a certain period of time 
the water circuit is opened in order to provide a gapless 
feed of liquid fuel and water emulsion; the interruption 
of the pre-stream of fuel coincides with the ignition of 
the burner which consumes, ?rst the liquid fuel above, 
then the emulsion. 
Some heating devices are provided with only one 

variable rate burner fed in a closed circuit. In such in 
stances, the closed-circuit return of the emulsion to the 
fuel tank, such as practised in the above-mentioned 
methods, is not suitable for the return of the liquid fuel 
along during the pre~stream period and of the emulsion 
during normal operation. 
The present invention aims, in particular, at obviat 

ing the above-mentioned drawbacks of known meth 
ods. 
More speci?cally, the present invention relates to a 

method for operating modulated burners actuated by 
an emulsion and using a pre-stream exclusively formed 
of fuel before the re-ignition of the burner following an 
interruption of the normal heating, the amount of liq 
uid fuel and water emulsion remaining in the conduits 
having been fully spent during the previous burner ex 

‘ tinction, the interruption of said pre-stream coinciding 
with the ignition of the burner which consumes, ?rst 
the liquid fuel above, then, after a given period of time, 
the liquid fuel and water emulsions provided by a mixer 
which is fed with liquid fuel, on the one hand, and with 
water, on the other hand, said method comprising: 

establishing the return of said pre-stream of fuel gen 
erated by a high-pressure pump and which ?ows 
through the burner, through the medium of a mod 
ulating regulator and of a ?rst electro-valve 6 
mounted on the return conduit to the fuel tank; 

establishing a ?ow of liquid fuel and water emulsion 
to the burner, by opening a second electro-valve 7 
which communicates the exit of the regulator with 
another inlet of the mixer, the latter being fed with 
water by means of a third electro-valve l5; ‘ 

interrupting said pre-stream of fuel by closing said 
?rst electro-valve 6, after a given period during 
which said pre-stream and the ?ow of emulsion 
overlapped; and, 

igniting the burner during the overlapping period, be 
fore the liquid fuel and water emulsion has reached 
said burner. I 
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The above pre-stream is intended to eliminate the liq 

uid fuel which cooled down in the burner conduits dur 
ing the periods of extinction. By opening the second 
electro-valve before the pre-stream has been caused to 
stop, it is possible to fill the conduits between the 
burner and the mixer with emulsion, and to leave but 
a small amount constituted by liquid fuel exclusively in 
the burner nozzles, with a view to providing a perfect 
ignition. 
According to another feature of the present inven 

tion, it is proceeded with a pre-sweeping of the burner 
before the extinction thereof, by closing the third elec 
tro-valve 15, and the burner is caused to blow out, once 
the emulsion has been entirely spent, by closing the 
second electro-valve 7. 
According to another feature, a programming-unit is 

used for controlling said electro-valves separately. 
According to still another feature of the invention, 

the information provided by a thermostat of the boiler 
are used for controlling the modulating regulator. 
Other features of the present invention will appear 

from the following description, given merely by way of 
example. 

In the sole FIGURE, numeral 1 designates a modulat 
ing burner, fed by a low-pressure feed circuit 9 of 
known type, which comprises a pump 10 adapted to 
draw liquid fuel from a tank 4. Said liquid fuel is sucked 
by a high-pressure pump 3 through a re-heater 8 a one 
way valve 11 and mixer 2, and it is directed to burner 
ll, through a conduit 1a. 
The return of the liquid fuel from burner 1 is carried 

out, after passing through a modulating regulator 5, 
along either of the following two circuits; one of these 
circuits, for the direct return of the pre-stream goes to 
low-pressure feed circuit 9, through normally open 
electro-valve 6 and conduit 19. 

Electro-valve 7 is normally kept closed. The other of 
said two circuits, for the return of the normal ?ow of 
the liquid fuel and water emulsion to burner 1, goes 
through electro-valve 7 which is open (electro-valve 6 
being closed), mixer 2 and conduit 1a. 
The method according to the invention is carried out 

as follows: 
burner l was emptied (pre-sweeping) of its liquid 

fuel and water emulsion during a previous extinc 
tion of the burner (third step). 

In the ?rst step of the method, corresponding to a 
pre-stream formed of liquid fuel exclusively, said fuel 
?ows in succession through pump 10, re-heater 8, one 
way valve 11, mixer 2, pump 3, conduit la, burner 1, 

' conduit 1b, regulator >5, electro-valve 6, conduit 19 and 
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low pressure feed circuit 10. In the course of said ?rst 
operating step, electro-valves 7 and 15 are closed, so 
that cooled-down fuel is eliminated throughout the var 
ious conduits. 
The second operating step corresponds to the normal 

?ow of liquid fuel and water. 
That second step overlaps the ?rst one for a few sec 

onds. It starts with the opening of electro-valve 15 of 
the water circuit, in order to obtain an emulsion in 
mixer 2. The first operating step is brought to a stop by 
the closing of electro-valve 6 and the opening of elec 
tro-valve 7. 
The burner ignition occurs during the overlapping 

period the two steps, with a view to burning a very 
small amount formed of liquid fuel exclusively (perfect 
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ignition), immediately followed by the liquid fuel and 
water emulsion. 
Regulator 5 modulates the emulsion amount in 

burner 1 according to the boiler temperature indica 
tions. 
The durations of the pre-stream (first step) and of the 

overlapping period (second step) can be program 
mated by means of devices known per se, which in fact 
are not within the scope of the present invention. 
The third operating step corresponds to the extinc 

tion of burner 1; said third step can be controlled either 
by a thermostat or by regulator 5. It is started by the 
closing of electro-valve 15 and lasts until all the emul 
sion contained in burner 1 has been spent. 
With a view to repeating the first operating step, elec 

tro-valve 7 is caused to close and electro-valve 6 to 
open. 
The above disclosed method according to the inven 

tion can be applied to all cases dealing with the feeding 
and modulating burners using liquid fuel. 
What is claimed is: 
l. A method for operating modulated burners actu 

ated by an emulsion and using a pre-stream exclusively 
formed of fuel before the re-ignition of the burner fol 
lowing an interruption of the normal heating, the 
amount of liquid fuel and water emulsion remaining in 
the conduits having been fully spent during the previ 
ous burner extinction, the interruption of said pre~ 
stream coinciding with the ignition of the burner which 
consumes, ?rst the liquid fuel alone, then after a given 
period of time, the liquid fuel and water emulsion pro 
vided by a mixer which is fed with liquid fuel, on the 
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one hand, and with water. on the other hand, said 
method comprising: 

establishing the return of said pre‘stream of fuel gen 
erated by a high-pressure pump and which flows 
through the burner, through the medium of a mod 
ulating regulator and of a first electro-valve 
mounted on the return conduit to the fuel tank; 

establishing a ?ow of liquid fuel and water emulsion 
to the burner, by opening a second electro-valve 
which communicates the exit of the regulator with 
another inlet of the mixer, the latter being fed with 
water by means of a third electro-valve; 

interrupting said pre-stream of fuel by closing said 
?rst electro-valve, after a given period during 
which said pre-stream and the ?ow of emulsion 
overlapped; and, 

igniting the burner during the overlapping period, be 
fore the liquid fuel and water emulsion has reached 
said burner. 

2. A method according to claim 1, wherein it is pro 
ceeded with a pre-sweeping of the burner before the 
extinction thereof, by closing the third electro-valve, 
and the burner is caused to blow out, once the emulsion 
has been entirely spent, by closing the second electro 
valve. 

3. A method acording to claim 1, wherein a program 
ming-unit is used for controlling said electro-valves 
separately. 

4. A method according to claim 1, wherein the infor 
mation provided by a thermostat of the boiler are used 
for controlling the modulating regulator. 
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