Office de la Proprieté Canadian CA 2400417 C 2010/03/23

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 400 41 7
Un organisme An agency of 12 BREVET CANADIEN
'Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(86) Date de depoé Iling Date: (51) ClLInt./Int.Cl. .01),
Date de depot PCT/PCT Filing Date: 2001/02/14 Clint./Int.Cl. F23N 71/02(2006.01)
(87) Date publication PCT/PCT Publication Date: 2001/09/13 F23N 5/16(2006.01)
- . (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2010/03/23 TOMOLILLO. MARCELLO. IT:
(85) Entree phase nationale/National Entry: 2002/08/14 FANTUZZI. MASSIMILIANO, IT
(86) N° demande PCT/PCT Application No.: EP 2001/001598 | (73) Propriétaire/Owner:
(87) N° publication PCT/PCT Publication No.: 2001/067000 TEC;L'}'Z CI%)MPAGNIA TECNICA INTERNAZIONALE

(30) Priornte/Priority: 2000/03/08 (IT GE 2000A000034)
(74) Agent: MARKS & CLERK

(54) Titre : DISPOSITIF D'APPROVISIONNEMENT EN COMBUSTIBLE ET COMBURANT A UN OU PLUSIEURS
ENSEMBLE(S) DE BRULEURS

(54) Title: DEVICE FOR SUPPLYING FUEL AND COMBURENT TO ONE OR MORE ARRAYS OF BURNERS

12

)
!
{
i
{
{
M
/

-

,_
“1
e

o
U
|

g ~ ——

feotlf— -~ ———
)
A
N

1 O N“\.\ A Qa g QC
\Cj ) N — et T [—— - - - g Ml . - "
. N |
— 13
9 T — ; /
7
e g S 16
1 1 \*“"\.\ r?ﬂ_‘ - o —— _a _ o . -__.C ) _»GX,/‘
Mqa
301 - i S
o 'i 1
Y 1
\ |
I | \I | ! f I ! l I -~
[ I l i | ! I I e
¢ I [ | | i ! I | 1 | -~
4-' ) | I [ i [ I i 1 [
) I ! [ I [ I | ] [
i | | ! | [ i { I [
i [ = | I [ y { 1 !
A S A T T S A S B
T T T A S S
I I RV p——— e e e e e e e o ot P e b et b ol Ml o e o o A o o A St Tt Y S i et s o e et ey, et [t e et o et e i e |t et St S W et it ] ey et et et i i — e s
T R B e e ) Bt S T i ettt Lt (MY i
T T e e s Bt R b Ao e e e e e e i i i B | i
—————————————————————————————————— --—r—r—n—v.——-c—rc—a—'--—w-w—-c—v———'————————»—1
I I I I L ————————————————————————————— P et v ——— —J ————————  — e = ey .l l [ ' [
S IS o ormafomunp i oo ojejsiie! RS vt (R T N 1 ' l t i
S T s S —— . : ; J 1 i t :
L ——————————————————————————————— - [ l l ! J I [ l [
I : : : ! 4 } } : ;
301 ##### ] E : ! | o l [ ! |
2 d & & 301‘;X‘i : X ¥ X X
x X X X X X 2 X X ? y 2 X
| | N 9 P
-7 [ i ( [ i 6 L I ! [ [
- - d
6 T % |
(57) Abréegée/Abstract:

A device for supplying one or more arrays (1, 2) of burners (3), in which each burner (3) comprises at least one fuel inlet line (302)
and at least one comburent agent inlet line (301). The said lines (302, 301) of the burners (3) are connected upstream respectively
to at least one fuel supply duct (13) and to at least one comburent agent supply duct (9), and means (10, 11, 13, 16) are provided
for monitoring and controlling the flows of fuel and comburent agent in these supply ducts. These means are operationally

connected to at least one central unit (17) for controlling the distribution of the said flows to the arrays (1, 2) of burners (3)A device
for supplying one or more arrays (1, 2) of burners (3).
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(§7) Abstract: A device for supplying one or more arrays (1, 2) of burners (3), in which each burner (3) comprises at least one fuel
inlet line (302) and at least one comburent agent inlet line (301). The said lines (302, 301) of the burners (3) are connected upstream
respectively to at least one fuel supply duct (13) and to at least one comburent agent supply duct (9), and means (10, 11, 13, 16) are
o provided for monitoring and controlling the flows of fuel and comburent agent in these supply ducts. These means are operationally
connected to at least one central unit (17) for controlling the distribution of the said flows to the arrays (1, 2) of burners (3)A device

for supplying one or more arrays (1, 2) of burners (3). .
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Device for supplying fuel and comburent to one or more arrays of burners

The present invention relates to a device for supplying fuel and comburent agent to

at least two arrays of burners, in which each burner is connected to a fuel inlet line and to

a comburent agent inlet line and these lines are connected by means of a corresponding

manifold respectively to a fuel supply duct and to a comburent agent supply duct.

A device of this kind is known from the documents US 4 043 742 4 825 353 A, US 4
834644 Aand US 3760775 A.

The function of the bumers in heating fumaces is to. raise a charge from a
lower temperature at which it enters the furnace to a higher temperature at which it
leaves the furnace, in order, for example, to heat and raise the temperature of a slab
which is to be rolled on leaving the furnace. The charge is heated, as is known, by
the transmission of the heat generated by the combustion products by processes of
radiation and convection. Before its removal from the fumace, the charge is held in
areas of the furnace having a lower temperature. The purpose is to keep the mean
temperature reached during heating constant, thus keeping the non-uniformities of
heating within tolerances acceptable for the final rolling. These areas are known as
equalizing or soaking areas.v .

In these equalizing areas, in which the power required is lower than the

maximum power, the operation of the bumers of the array can be controlled by

- making each burner operate at a mean power of, for exéhple, 30-40% of the

maximum power, and therefore below the optimal operating range, or by igniting one
or more bumners of the array or arrays in rotation with an individual load as close as

possible to the maximum.

| An object of the present invention is to provide a device for supplying one or
more arrays of bumers which, if it is necessary to control the power to be supplied to
the burners, makes it possible to predetermine. upstream of the array or arrays, the

flows of fuel'and comburent agent required for these burners, according to a specific

fixed ratio of fuel to comburent agent and according to the power required by the
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furnace at a specific moment, thus making it unnecessary to control each

individual burner.

According to an aspect of the present invention there is provided device for
supplying fuel and comburent agent to at least two arrays of burners, in which
each burner is connected to a fuel inlet line and to a comburent agent inlet line,
and said inlet lines are connected by means of a corresponding manifold
respectively to a fuel supply duct and to a comburent agent supply duct, the
device comprising:

a valve in proximity of each burner in the corresponding fuel inlet line for
shutting off flow of fuel to the burner;
a valve in the corresponding comburent agent inlet line for shutting off the flow
of comburent agent to the burner;

a control valve in the fuel supply duct for controlling flow of fuel;

a device upstream of the fuel flow control valve for measuring the flow of fuel;

a control valve in the comburent agent supply duct for controlling flow of
comburent agent; and

a device upstream of comburent agent flow control valve for measuring the flow
of comburent agent,

wherein the devices for measuring the flows of fuel and of comburent agent and
the control valves are operatively connected to a programmable logic unit which
receives at its inputs data from the devices for measuring the flow of fuel and the
flow of comburent agent and data relating to power required by the at least two
arrays of burners, as well as data relating to a predetermined value of ratio
between fuel and comburent agent, and supplies, at its outputs, signals for
controlling the opening of the control valves in to keep the ratio between the flow
of fuel and the flow of comburent agent at the predetermined value, and

wherein during operation the valve provided in the fuel inlet line and the valve
provided in the comburent agent inlet line corresponding to a part of the burners
of each of the at least two arrays of burners are closed, thus rendering inactive

respective part of the burners.
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By means of the present device, therefore, it is possible to allow the burners
to operate, regardless of the power required for treating or heating a charge, in areas

close to those of their optimal operation, and it is also possible, for situations in which
the required power is less than the maximum, to make one or more bumers of a

specific array operate in rotation.

Further objects and advantages of the present invention will be understood

. more clearly from the following description, to be considered as an example without

restrictive intent and with reference to the single attached drawing, in which:

Figure 1 shows schematically a device according to the present invention for
supplying two arrays of bumers.

With reference to Figure 1, two arrays 1 and 2, each cBmprising five burners

3, are schemaﬁcally fllustrated. Each of these bumers 3 is provided with an inlet line

- 301 for the comburent agent, air for example, and an inlet line 302 for the fuel. These

lines 301 and 302 are connected upstream of two manifolds 4 and 5 respectively for
collecting the fuel and the comburent agent, and in the proximity of each bumer 3
they have a valve 6 for shutting off the flow of comburent agent to the bumer and a
valve 7 for shutting off the flow of fuel to the bumer. The circuits for the supply and
control of the flows of fuel and comburent agent are provided upstream of the
collecting manifolds 4 and 5. In the case of the comburent agent, this is introduced

into the manifold 4 by means of a fan 8 which directs it into a supply duct 9 in which

is provided a device 10 for measuring the flow and a valve 11 for controlling the said
flow. In the case of the fuel, this is introduced into the manifold 5 by means of a
pump 12 which directs it into a supply duct 13 in which are provided a valve 14 for -
shutting off the flow of fuel, a device 15 for measuring the flow and a valve 16 for
controlling the said flow. As can be seen, the diagram is completed by a central
control unit 17 of the programmable logic type, whfoh acquires and processes certain
input data, principally the power P required by the burner arrays 1 and 2, the ratio R
betwéen the flow of fuel and the flow of comburent agent, the flow Qc of fuel, and the
flow Qa of comburent agent; on the basis of these inpi:t data, the central unit 17

supplies at its output two signals Sa, Sc for the control valves.

During operation, therefore, the programmable logic unit 17 acquires the flows

Qc and Qa by means of the corresponding measurement devices 15 and 10, and

3
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controls, by‘ means of the signals Sc and Sa, the degree of opening of the control
valves 16 and 11, taking into account the power P required and keeping the ratio R

between the flow of fuel and the flow of comburent agent equal to a predetermined
value. Thus the flows of fuel and comburent agent are controlled upstream of each
individual burner and therefore, if the power required by the arrays is less than the
maximum, it is advantageously possible fo bring one or more of the burners of the
array into operation, thus enable the bumers to operate at all times in operating
rénges close to those of optimal efficiency. For example, if each array 1 and 2
requires a power which can be produced by igniting two of the five bumners 3, the
valves 6 and 7 of two bumers will be opened, and the bumers wil Operate in the
optimal efﬁcnency,‘rang.e (in other words, close to the maximum power), and the
valves of three burners will be closed so that these rémain inactive. During the
operatihg period of each amay, it is also possible to ignite and extinguish two of the

five bumers in rotation, so that the charge is heated or treated in an efficient and

uniform way.
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The embodiments of the invention in which an exclusive property or

privilege is claimed are defined as follows:

1. Device for supplying fuel and comburent agent to at least two arrays of
burners, in which each burner is connected to a fuel inlet line and to a comburent
agent inlet line, and said inlet lines are connected by means of a corresponding
manifold respectively to a fuel supply duct and to a comburent agent supply duct,
the device comprising:

a valve in proximity of each burner in the corresponding fuel inlet line for
shutting off flow of fuel to the burner;

a valve in the corresponding comburent agent inlet line for shutting off the flow
of comburent agent to the burner;

a control valve in the fuel supply duct for controlling flow of fuel;

a device upstream of the fuel flow control valve for measuring the flow of fuel,

a control valve in the comburent agent supply duct for controlling flow of
comburent agent; and

a device upstream of comburent agent flow control valve for measuring the flow
of comburent agent,

wherein the devices for measuring the flows of fuel and of comburent agent and
the control valves are operatively connected to a programmable logic unit which
receives at its inputs data from the devices for measuring the flow of fuel and the
flow of comburent agent and data relating to power required by the at least two
arrays of burners, as well as data relating to a predetermined value of ratio
between fuel and comburent agent, and supplies, at its outputs, signals for
controlling the opening of the control valves in order to keep the ratio between
the flow of fuel and the flow of comburent agent at the predetermined value, and

wherein during operation the valve provided in the fuel inlet line and the valve
provided in the comburent agent inlet line corresponding to a part of the burners
of each of the at least two arrays of burners are closed, thus rendering inactive

respective part of the burners.
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