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Description

The present invention concerns a grate furnace for
alternative fuel, as stated in the introductory part of claim
1.

The so called "Refuse Derived Fuel", RDF, is the
result of sorting out non-combustible elements from
household waste, etc. This is mixed with cortex and
wood chips in order to achieve a better calorific value.
This fuel is combusted in special furnaces to exiract the
optimum amount of energy with pollution as low as pos-
sible. Such furnaces should also be able to take other
solid materials, such as all kinds of biomass, sludge, and
certain types of hazardous waste.

In principle, a furnace for combustion of RDF oper-
ates in a manner where the fuel is supplied at a grate
which is located over a primary air chamber, the cham-
ber often being divided in sections. The combustion fur-
nace is divided into a primary chamber and a secondary
chamber, where the fuel is combusted in two steps.

US-A-3 808 619 discloses an incinerator having a
first combustion chamber which receives the waste to
be incinerated. An ignition-burner is provided in the first
chamber to ignite the waste; the burner automatically
turns off at waste incineration temperature.

A second combustion chamber is spaced above
and communicates with the first chamber. Separators
are provided in each chamber for separating partially
burned particles from the fully burned combustion gases
and preventing the particles from rising beyond the re-
spective separators. An after-burner is arranged to
project a substantially horizontal flame into the second
combustion chamber; the flame produced by the after-
burner substantially filling the cylindrical second cham-
ber and reducing any microscopic particles or unburned
gases which have passed through the separators.

Disadvantages with known grate furnaces of this
type is that it is difficult to achieve an optimum combus-
tion, both for utilization of energy and reduction of pol-
lution. This is substantially due to the furnaces not being
flexible, and not including control options for adjustment
of fuel of different consistency and content.

It is thus an object of the present invention to pro-
vide a grate furnace for refuse derived fuel, which can
be adjusted to the kind of fuel present, in order to
achieve a combustion process as optimal as possible,
with respect to energy utilization and reduction of pollu-
tion.

The object of the invention is achieved with a device
having features as stated in the characterizing part of
claim 1. Further features are clear from the dependent
claims.

In the following, the invention will be described with
reference to a preferred embodiment, and with refer-
ence to the accompanying drawings, in which

Fig. 1 discloses the principles of a grate furnace ac-
cording to present invention, and
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Fig. 2 discloses in more details a grate furnace ac-
cording to present invention.

Referring firstly to Fig. 1, there is shown a grate fur-
nace generally denoted 1, which is divided into a primary
chamber 2 and a secondary chamber 3. The primary
and secondary chambers 2, 3 are protected by a sur-
rounding insulation 4. Below the primary chamber 2 is
located a primary air chamber 5 which is divided into a
plurality of sections for flexible supply of primary air and
recirculated flue gas. Above the primary air chamber 5
is located a grate 6 adapted for energy-rich fuel (e.g.
RDF). The grate 6 is cooled, e.g. by water. The grate is
constructed to give a high pressure drop. Above the
grate 6 is located a feeder 7, supplying fuel to the grate
6. A guillotine 8 controls the amount of fuel supplied by
the feeder 7. The guillotine 8 ensures a good control op-
tion for the fuel height above the grate 6, and a stable
and even fuel distribution over the entire width of the
grate 6. The fuel is supplied from a fuel stock (not
shown), by means of a feed screw 9, to a fuel container
18 in the area outside of the guillotine 8. The fuel con-
tainer 18 is preferably insulated/cooled, so that it does
not cause exhaust gas from the fuel to occur.

The primary chamber 2 and the secondary chamber
3 are separated by a separating plate 10. The separat-
ing plate 10 is movable both in height and lateral direc-
tion, in order to vary the volume of the two chambers 2,
3 and furthermore, to direct the gas flow in the desired
direction. By moving the separating plate 10 in forward
and backward directions, respectively, the flow pattern
can be influenced, and it can be determined whether the
flue gas is to leave the primary chamber 2 at the leading
edge, the trailing edge, or both. Preferably baffles 11 are
arranged on the separating plate 10, to ensure good
mixing and turbulence in the secondary chamber 3. The
baffles are also movable to a desired position and may
optionally be removed or interchanged with baffles hav-
ing a different geometry. Also in the top wall is arranged
a baffle 12.

An ash hopper 13 is arranged away from and below
the grate 6 on the opposite side of the feeding area. In
the top wall of the combustion chamber is arranged at
least a flue outlet 14.

In the wall 4 of the combustion chamber are ar-
ranged nozzles 16a for secondary air. Preferably further
nozzles for tertiary air are also arranged in the area 16b.

The grate furnace 1 operates by dehydration, de-
gassing and pyrolysis being carried out in the primary
chamber 2. In the secondary chamber 3 combustion of
gases is performed. The temperature in the primary
chamber 2 is preferably in the range 500-700 °C, while
the secondary chamber has a temperature of approxi-
mately 1000 °C. The temperature in the primary cham-
ber 2 is set to impede gasification of heavy metal, and
the formation of cinders. Thetemperature in the second-
ary chamber 3 is set to ensure a good combustion of
organic and chlororganic compounds. Low air velocity



3 EP 0 676 023 B1 4

in the primary chamber is meant to restrict the transport-
ing of dust particles. In addition, regulation of the tem-
perature is determined by restricting the air supply to the
primary chamber. This is performed by a plurality of the
zones in the primary air chamber 5 being individually
controlable, i.a. to avoid cooling in areas where the tem-
perature is under control. By regulating the temperature
control through air supply in the primary chamber, it is
possible to stay below the critical temperatures at which
cinder form.

At the end of the grate 6 combustion of solid carbon
is ensured by a combination of controlled glowing, in-
creased resistance at the end of the grate and screening
of the ash from the remainder of the combustion cham-
ber. Glowing is achieved by leading air and recirculated
flue gas combining with flue gas and secondary air
through anozzle 15 located in the wall of the combustion
chamber, so that it screens the zone for combustion of
the ash from the remaining combustion chamber. This
air is simultaneously meant to establish a pressure pat-
tern where heat from the glowing zone is moved to the
supply zone and ensures an even pyrolysis activity. Di-
mensioning and geometry of the nozzles 15 should be
adjusted to the amount of recirculated gas and the flow
pattern desirable in the primary air chamber 2. Output
of flue gas at the flue gas outlets 14 should be varied
dependent upon what flow pattern is desirable in the
secondary chamber. To ensure flexibility in the flow pat-
tern, a flue outlet is preferably situated both in the lead-
ing and the trailing edge of the secondary chamber 3.
Secondary air nozzles 16a, 16b are dimensioned for the
actual amount of air and the flow pattern desirable in the
secondary chamber 3. The secondary air nozzles 16a,
16b are formed such that each can vary output velocity
and output angle of the air. The location of the secondary
air nozzles as shown is meant as an example. The noz-
Zles 16a in the walls of the secondary air chamber are
dimensioned on the basis of the volume of the second-
ary chamber in order to achieve velocity and a direction
leading to good mixing. The air pre-heating in the wall
between the combustion chamber 2, 3 and the fuel con-
tainer 18 also provide insulation to the fuel container and
prevent high temperatures in the fuel container. The
heat output should, however, not be so great that the
temperatures in the primary and secondary chamber 2,
3 are influenced to a negative degree.

In Fig. 2 there is shown a more detailed example of
an embodiment of present invention. Broadly the con-
struction and operational mode is similar to what is de-
scribed above with reference to Fig. 1. The combustion
chamber is divided into a primary chamber 2 and a sec-
ondary chamber 3 which is surrounded by an insulated
steel mantel 4. The two chambers 2, 3 are separated by
horizontal separating plate 10, which at its ends merges
into vertical baffles 11. Turbulence in the secondary
chamberis secured by vertical baffle 12. Below the grate
6 is arranged five primary air boxes 5 for distribution of
primary air. These are furnished with supply pipes 21 for
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recirculated flue gas, and supply pipes 22 for primary
air which is heated by a heat element 25.

The guillotine 8 adjusts the height of the fuel being
supplied to the grate 6. The fuel emerges from the cell
feeder 9, which simultanously shuts off air to the fuel
container 18 and provides for closing off the fuel feed.
Before the ash is transported from the grate 6 to the ash
hopper 13, pre-combustion and glowing by means of ad-
justed air supply and resistance is performed in the ash
combustion chamber 19.

Secondary air is supplied through nozzles 15, 16a
and 16¢, and tertiary air is supplied through nozzles 16b.

The grate 6 is cooled by the supply of cooling me-
dium through the supply pipes 20. A cooling element 23
is arranged on the flue gas duct 14, so as to cool the
flue gas before moving through the pipe 24. Further-
more, in Fig. 2 there is shown an observation glass
through which the combustion process can be ob-
served.

Claims

1. Grate furnace for different kind of waste material
such as biomass, sludge, and derived fuel; compris-
ing a primary combustion chamber (2) and a sec-
ondary combustion chamber (3), wherein a cooled
grate (6) for fuel is arranged in the lower side of the
primary combustion chamber (2), and air supply (5),
arranged in a plurality of zones, is provided below
the grate, furthermore are provided nozzles (15, 16)
for supply of air to the primary and secondary com-
bustion chambers (2, 3), the primary and the sec-
ondary combustion chambers (2, 3) being at least
partly separated by a separation plate (10), char-
acterized by the zones (5) being individually con-
trollable and supplied with air and recirculated flue
gas, preferably with a high temperature, and that at
least one of the nozzles (15) is adjustable to screen
the zone for the combustion of ash from the remain-
ing combustion chamber and directed towards the
grate (6), in order to ensure a glowing on the grate

(6).

2. Furnace according to claim 1,
characterized by the separation plate (10) being
adjustable in lateral direction.

3. Furnace according to claim 1 or 2,
characterized by the separation plate (10) being
adjustable in height direction.

4. Furnace according to any one of claims 1-3,
characterized by the separation plate (10) being
provided with baffles (11), which can be moved on
the separation plate, and can have different geom-
etry.



5 EP 0 676 023 B1 8

Furnace according to any one of claims 1-4,
characterized by further baffles (12) being provid-
ed in the top wall of the combustion chamber.

Furnace according to any one of claims 1-5,

characterized by the mixing of air and flue gas to
the zones (5) being controlled by measured values
of the temperature in the primary and secondary
combustion chambers (2, 3), respectively, and the
composition of the exhaust through flue outlets (14).

Patentanspriiche

1.

Rostofen flr verschiedene Arten von Abfallmaterial
wie Biomasse, Schlamm und Brennstoffderivate,
umfassend eine Primar-Verbrennungskammer (2)
und eine Sekundar-Verbrennungskammer (3), mit
einem gekihlten Rost (6) fir den Brennstoff an der
unteren Seite der Primar-Verbrennungskammer
und mit einer in einer Mehrzahl von Zonen unter-
halb des Rostes angeordneten Luftzufuhr (5), wei-
terhin mit Dusen (15, 16) zum Zuflihren von Luft zur
Primé&r- und Sekundar-Verbrennungskammer (2,
3), die ihrerseits wenigstens teilweise durch eine
Trennplatte (10) voneinander getrennt sind, da-
durch gekennzeichnet, daB die Zonen (5) einzeln
regelbar und mit Luft sowie umgewalztem Rauch-
gas beschickbar sind, vorzugsweise hoher Tempe-
ratur, und dafB wenigstens eine der Dusen (5) ju-
stierbar ist, um die Zone zum Verbrennen von
Asche von der verbleibenden Verbrennungskam-
mer abzuschirmen, und gegen den Rost (6) gerich-
tet ist, um eine Glut auf dem Rost (6) sicherzustel-
len.

Ofen nach Anspruch 1, dadurch gekennzeichnet,
daB die Trennplatte (10) in seitlicher Richtung ju-
stierbar ist.

Ofen nach Anspruch 1 oder 2, dadurch gekenn-
zeichnet, dafB die Trennplatte (10) héhenjustierbar
ist.

Ofen nach einem der Anspriiche 1 bis 3, dadurch
gekennzeichnet, daf3 die Trennplatte mit Leitplatten
(11) versehen ist, die ihrerseits auf der Trennplatte
bewegbar sind und eine unterschiedliche Geome-
trie aufweisen kénnen.

Ofen nach einem der Anspriiche 1 bis 4, dadurch
gekennzeichnet, daB weitere Leitplatten (12) an der
Oberwand der Verbrennungskammer angeordnet
sind.

Ofen nach einem der Anspriiche 1 bis 5, dadurch
gekennzeichnet, daf3 die Zonen (5) durch Mischen
von Luft und Rauchgas mittels gemessener Werte
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der Temperaturen in der Primar- bzw. Sekundar-
Verbrennungskammer (2, 3) sowie mittels der Zu-
sammensetzung der Abgase in den Rauchgasaus-
lassen (14) gesteuert werden.

Revendications

Four a grille pour différentes sortes de déchets tels
que biomasse, boues et combustible dérivé, com-
prenant une chambre de combustion primaire (2) et
une chambre de combustion secondaire (3), dans
lequel une grille refroidie (6) pour combustible est
disposée dans le ¢bté inférieur de la chambre de
combustion primaire (2), et une amenée d'air (5),
agencée en une pluralité de zones, est prévue sous
la grille, et il est prévu en outre des buses (15,16)
pour I'amenée d'air aux chambres de combustion
primaire et secondaire (2,3), les chambres de com-
bustion primaire et secondaire (2,3) étant au moins
partiellement séparées par une plaque de sépara-
tion (10), caractérisé en ce que les zones (5) peu-
vent étre réglées individuellement et alimentées en
air et en gaz de cheminée recyclé, de préférence a
haute température, et en ce qu'au moins une des
buses (15) est réglable de maniére a protéger la zo-
ne pour la combustion des cendres du reste de la
chambre de combustion, et elle est dirigée vers la
grille (6) afin d'assurer une incandescence sur la

grille (6).

Four suivant la revendication 1, caractérisé en ce
que la plaque de séparation (10) est réglable dans
la direction latérale.

Four suivant la revendication 1 ou 2, caractérisé en
ce que la plaque de séparation (10) est réglable
dans la direction de la hauteur.

Four suivant une quelconque des revendicaton 1 a
3,caractérisé en ce que la plaque de séparation (10)
est pourvue de chicanes (11) qui peuvent étre dé-
placées sur la plaque de séparation et qui peuvent
avoir une géométrie différente.

Four suivant une quelconque des revendications 1
a 4, caractérisé en ce que d'autres chicanes (12)
sont prévues dans la paroi supérieure de la cham-
bre de combustion.

Four suivant une quelconque des revendications 1
ab, caractérisé en ce que le mélange d'air et de gaz
de cheminée vers les dites zones (5) est réglé par
les valeurs mesurées de la température dans les
chambres de combustion primaire et secondaire
(2,3), respectivement,et la composition de |'évacua-
tion a travers les sorties de cheminée (14).
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