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(54) Combustion chamber

(57) The present application relates to a combustion
chamber (1) which aims to allow the use of solid fuels in
place of liquid and gaseous fuels; the chamber (1) is con-
nected to a combustion air fan (3), a solid fuel transpor-

tation air blower (13), a device with gravimetric solids
dosing system (12), conveying air and primary air pipes,
measurement and auxiliary fuel control rack (oil and nat-
ural gas) (16).



EP 2 503 238 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present patent of invention application re-
fers to a combustion chamber, which aims at enabling
the use of solid fuels in processes with temperatures not
high enough to allow the direct injection and burning of
solid fuels.
[0002] The attractiveness of using solids e.g. pulver-
ized petcoke for replacing liquid and gaseous fuels is
fundamentally at a much lower price of solid fuels when
compared with liquid and gaseous fuels. For such rea-
son, processes in which fuel costs are important, the sub-
stitution of liquid and gaseous fuels by solid fuels be-
comes very attractive.

PRIOR ART

[0003] Patent application PI 0406727-4 refers to a
method and apparatus by which a flame-free combustion
can be precipitated and maintained within the essentially
oval combustion chamber of an integrated heater/burner
unit. The invention provides an air inlet and a fuel source
in combination with recirculation residual gas within the
combustion chamber of the apparatus to precipitate and
sustain a flame-free combustion of the gases combined
over and within a narrowly defined limit. The air is intro-
duced into the oval combustion chamber through an air
inlet. The fuel gas is combined with residual recirculation
gases with continued warming of the residual recircula-
tion gas, the air introduced or both, the residual gas and
the air until the temperature at the limiting interface be-
tween air and the inert fuel gas exceeds a temperature
of self-ignition of the limiting interface components. A fuel
gas stream without a flame portion is combined with the
residual recirculation gas, and then left to spread with
the air stream in a sufficient measure to maintain the
flame-free combustion and the operating temperature of
the chamber between 1500 and 1900 Fahrenheit. The
essentially oval configuration of the integrated heater/
burner allows increased mass and circulation rates than
those possible with contemporary art heaters, and as a
consequence, provides a uniform complete, cooling
combustion, resulting in low emissions of NOx.
[0004] However, the aforementioned chamber does
not allow burning of solid fuels, such as proposed in the
present application.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The present application will be explained in de-
tail with the aid of figures attached.

Figure 1 shows an overview of the burning system
for solid fuels;
Figure 2 shows a front view of the physical layout of
the proposed system and indicates the placement
of equipment;
Figure 3 shows a side view of the physical layout of

the proposed system shown in Figure 2;
Figure 4 shows a front perspective view of the com-
bustion chamber;
Figure 5 shows an exploded rear perspective view
of the combustion chamber;
Figure 6 shows a partial cut front view of the com-
bustion chamber;
Figure 7 shows a cross-sectional view of the body
of the combustion chamber and an enlarged detail
of the body of the combustion chamber;
Figure 8 shows a top view of the combustion cham-
ber assembled on a displacement trolley;
Figure 9 shows a right lateral view of the combustion
chamber assembled on a displacement trolley;
Figure 10 shows a left side view of the combustion
chamber assembled on a displacement trolley;
Figure 11 shows a front view of the chamber com-
bustion assembled on a displacement trolley, and
Figure 12 shows an enlarged detail of the wheels
disposition of the combustion chamber trolley on the
chamber’s transport rails.

DETAILED DESCRIPTION OF THE INVENTION

[0006] The combustion chamber (1) described below
has the purpose of enabling the use of solid fuels (14) in
processes with temperatures not high enough to allow
the direct injection and burning of solid fuels (14). Among
the main fuels to be used there can be cited:

- Petroleum coke;
- Coal;
- Charcoal;
- Charcoal chaff;
- Biomass (bagasse, sawdust, wood, etc).
- Other grinded fuels.

[0007] The attractiveness of using solids for replacing
liquid and gaseous fuels is fundamentally at a much lower
price of solid fuels when compared with liquid and gas-
eous fuels. For such reason, processes in which fuel
costs are important, the substitution of liquid and gaseous
fuels by solid fuels becomes very attractive. Among the
main processes, there can be cited:

- Rotary Dryers, Fluidized Bed Dryers, Rapid Dryers,
etc.

- Rotary Vertical Calciners, etc.
- Rotary Vertical Furnaces, etc.

[0008] The start of the burning of solids must be pre-
ceded by heating the chamber with an auxiliary fuel which
can be liquid (diesel oil, bunker oil, etc.) or gaseous (nat-
ural gas, LPG, etc). Once the chamber is heated, one
can start the injection of solid fuels, since the process is
self-sustained.
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General Aspects

[0009] An overview of the system for burning solid fuels
(14) can be obtained in Figure 1 - Engineering Flowchart.
In it, it is possible to view the main equipment and instru-
ments that make up the burning system together with the
combustion chamber (1).
[0010] Figures 2 and 3 show the physical layout of the
proposed system and indicate the placement of equip-
ment. Among the main components of the system there
can be cited:

- Combustion chamber (1);
- Support and displacement trolley, or other support

(2);
- Combustion air fan (3);
- Solid fuel conveying air blower (13);
- Gravimetric solids dosing system (12);
- Conveying air and primary air pipes (7);
- Measurement and auxiliary fuel control rack (oil and

natural gas) (16).

Combustion Chamber

[0011] Figures 4, 5 and 7 show the combustion cham-
ber assembly (1).
[0012] This combustion chamber (1) is responsible for
allowing the ignition of solid fuels (14) (grinded, crushed,
etc.), producing a flame at the outlet. For this, the main
feature of this chamber is its high internal temperature
above 2732 Fahrenheit. In addition, the preheated pri-
mary air as well as its internal environment with a low
dust concentration, also contributes to the proper burning
of solid fuel (14).
[0013] The air introduced into the jacket (17) will be
tangentially injected into the inner chamber (through
stainless steel pipes (6)) and at high speed. This will pro-
mote an intense rotation within the combustion chamber
(1), causing the residence time of solid particles (14) to
be quite high (as particles will be centrifuged, staying
close to the periphery as they are consumed), thus al-
lowing an efficient burn with partial combustion of solids,
with no residual fuel leftover, turning the solid fuel into a
combustible gas. The solid fuel (14) will also be tangen-
tially introduced, in order to maximize the rotation within
the combustion chamber (1) and thus contribute so that
the fuel combustion and gasification are the best possi-
ble. The chamber comprises:

An inner housing (4) constructed with stainless steel
or carbon steel plates, coated with low density ce-
ramic fiber plates (19) and high alumina and low iron
oxide content refractory material coating (18). In-
clined cross tubes (6) will promote the tangential in-
jection of primary air. Due to its geometry, the cham-
ber (1) will retain, through a mechanism of centrifu-
gation, the solid fuel particles (14) thereto introduced
and will allow the oxidation reaction of all or part of

such fuel and the output of ignited gases and parti-
cles through the discharge outlet that is coaxial to
the chamber (1);

[0014] An outer casing (5) (constructed with stainless
steel or carbon steel plates) which, once fitted around
the inner housing (4), makes up a jacket (17) that will
provide internal cooling of the housing (4) and a pre-heat-
ing of the air used in the centrifugation of the solid fuel
particles (14).
[0015] The air injectors (6) are stainless steel tubes
that allow the tangential injection of primary air on the
cylindrical portion of the chamber (1);
[0016] The fuel injection will occur tangentially in the
same rotation direction of the primary air injectors (6)
through its own nozzle;
[0017] Burner nozzle: connection to fit the gas or oil
lance to be used for preheating the chamber and adjust-
ing the flame;
[0018] Pilot connection point: destined for the introduc-
tion of a gas lance to be used for firing the oil burner;
[0019] Viewers.

Rail and Support Trolley

[0020] The combustion chamber (1) in a preferred form
of constructive implementation could be supported on a
support trolley (2) consisting of square or round section
pipes (11), in order to increase the rigidity of the structure
which in turn is assembled on a displacement rail (8)
comprising a flat support bar (9) and a square bar (10)
acting as the rail itself.

Solid Fuel Pneumatic Conveying System

[0021] Once measured, the solid fuel (14) from the silo
(15) will be introduced into a pneumatic conveying line
which shall lead it towards the combustion chamber (1).
[0022] The introduction of particles (14) in the pressu-
rized air circuit will be made or either by an equipment
with a dosing system (12) or more simply by a solids
pump or even an eductor.
[0023] A roots-type blower will be employed to supply
the conveying air. Such blower is assigned by (13) in the
installation flowchart (figure 1).

Primary Adjustment Air System

[0024] Aiming to obtain adequate conditions for solid
fuel combustion, one must install a fan (3) and a primary
adjustment air piping (7), as shown in Figure 3. The man-
ometric pressure required for this air can reach up to 100
mbar.
[0025] This fan (3) shall have its drive motor fed with
variable frequency through the use of a frequency con-
verter. Such feature will be required to perform adjust-
ments to the primary air flow depending on the system
operating conditions.
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Claims

1. Combustion chamber, wherein its ignition takes
place through gasification obtained by partial com-
bustion of solid fuels, that can be pulverized, grinded,
or crushed, designed to be adapted with a combus-
tion air fan (3), a solid fuel conveying air blower (13),
a device with gravimetric solids dosing system (12),
air conveying and primary air pipes (7), measure-
ment and auxiliary fuel control rack (16); said com-
bustion chamber (1) comprising an inner housing (4),
a ceramics insulation (19) internally lined with refrac-
tory material (18), an outer housing (5) assembled
around the inner housing (4) setting a jacket (17)
with passage of inclined cross tubes (6).

2. Combustion chamber of claim 1 in a preferred way
of constructive implementation, wherein the com-
bustion chamber is mounted on a displacement trol-
ley (2) comprising tubes (11), which is supported on
a displacement rail (8) comprising a flat support bar
(9) and a square bar (10) as the track itself.
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