
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
10

6 
92

1
A

1
*EP001106921A1*
(11) EP 1 106 921 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
13.06.2001 Bulletin 2001/24

(21) Application number: 99124587.9

(22) Date of filing: 09.12.1999

(51) Int Cl.7: F23G 5/00, F23G 7/10

(84) Designated Contracting States:
AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU
MC NL PT SE
Designated Extension States:
AL LT LV MK RO SI

(71) Applicant: ANSALDO VOLUND A/S
2605 Brondby (DK)

(72) Inventor: Kristensen, Svend O.
6700 Esbjerg (DK)

(74) Representative: Roerboel, Leif et al
Budde, Schou & Ostenfeld A/S,
Vester Sögade 10
1601 Copenhagen V (DK)

(54) Method of operating a vibrating grate in a biomass-fired plant

(57) The method of operating a vibrating grate (2) in
a biomass-fired plant comprises said grate being vibrat-
ed for a short period and left to rest for a substantially
longer period of time. The incineration of combustible
material (4) on top of the grate is controlled by the supply
of primary air (8) through openings in the vibrating grate
and secondary air (9) through nozzles in the walls of the

combustion chamber, the amount of combustible mate-
rial supplied to the grate, and the repetition frequency
of the intermittent vibration of the vibrating grate. By per-
forming the vibration of the vibrating grate for sufficiently
short periods and at corresponding high repetition fre-
quency, the level and variation of carbon monoxide
emission can be kept below certain limits.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a method of
operating a vibrating grate for use in a combustion
chamber for firing material such as biomass. The grate
is mounted in the combustion chamber to perform a
mainly reciprocating movement and is connected to a
drive mechanism for vibrating the grate.

BACKGROUND ART

[0002] In combustion chambers of this kind, it is
known to perform the vibration intermittently. It is possi-
ble to use the repetition frequency of the intermittent vi-
bration as one parameter for controlling the combustion.
The typical cycle of such intermittent vibration has been
approximately 5-20 seconds of vibrating at approxi-
mately 5-30 minutes intervals. The vibrating frequency
has typically been in the range of 5-15 hertz, depending
on the fuel and the thermal load of the grate. When the
vibrating grate is mounted on springs for supporting the
grate, the vibrating frequency is typically chosen in con-
sideration of the transport capability of the grate. The
natural frequency of the mechanical system consisting
of vibrating grate, combustible material on the grate and
the springs supporting the grate is dimensioned to be
close to the vibrating frequency needed to provide this
transport capability. If desired, external springs may be
provided to enable an adjustment of the natural frequen-
cy.
[0003] It has been recognized that the intermittent vi-
bration scheme gives rise to an unacceptable increase
of the CO-content in the flue gases during and immedi-
ately following the vibrating operations, especially when
firing with biomass fuel.
[0004] From EP-754,907, it is known to reduce the
negative effects of the intermittent vibrating by control-
ling the air supply to the combustion process in connec-
tion with the vibrating. This document prescribes reduc-
ing the primary air supply during and immediately fol-
lowing the vibrating operation, in order to reduce the in-
crease of CO-content in the flue gases during and im-
mediately following the vibrating operation. With this
scheme, vibration will induce substantial fluctuations in
energy production and the optimization of the combus-
tion will be influenced by the reduction of the primary air
supply during and immediately following the vibrating.

DISCLOSURE OF THE INVENTION

[0005] It is the object of the present invention to pro-
vide a method of controlling such a system, where the
combustion is substantially unchanged and no major
changes of the air supply are necessary in order to keep
the emission of CO below the desired limits, and this
object is achieved with a method of said kind, which in

accordance with the present invention also comprises
the features set forth in the characterizing clause of
claim 1. With this arrangement, it is possible to provide
a controlled vibrating of the grate at controlled repetition
frequency, and the repetition frequency can be chosen
sufficiently high to keep CO emission substantially con-
stant and below certain limits during the whole combus-
tion process, including the vibrating operation without
substantially changing the supply of fuel, primary air and
secondary air.
[0006] Preferred embodiments of the method are re-
vealed in the subordinate claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] In the following detailed part of the present de-
scription, the invention will be explained in more detail
with reference to exemplary embodiments of a combus-
tion plant with a vibrating grate which is suited for oper-
ation in accordance with the invention, as shown in the
drawings, in which

Figure 1 schematically shows a combustion plant
with a vibrating grate suited for operation in accord-
ance with the invention,
Figure 2 schematically shows details of a drive
mechanism suitable for performing the method in
accordance with the invention,
Figures 3 and 4 schematically show variants of a
drive mechanism,
Figures 5 and 6 schematically show different pos-
sible vibration schemes for the vibrating grate.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0008] The combustion plant shown in Figure 1 is suit-
ed to operate in accordance with the present invention.
The combustion plant 1 comprises a vibrating grate 2
supported on leaf springs 3 allowing the vibrating grate
2 to perform a reciprocating vibrating movement. A drive
mechanism 5 is connected to the vibrating grate 2
through a drive rod 6, said drive mechanism 5 providing
the reciprocating movement of the grate 2. Combustible
material is supplied to the grate 2 through an air spout
4 and the combustible material is transported down the
vibrating grate 2 by the vibration of the grate. Primary
air 8 for the combustion of the combustible material on
the grate 2 is supplied through openings in the grate 2.
The grate 2 is positioned in a combustion chamber 7
and secondary air 9 is supplied into the combustion
chamber 7 via nozzles provided in said chamber. The
hot gases supply energy to a boiler for absorption of the
energy from the hot gases. The combustible material on
the vibrating grate 2 is transported down the vibrating
grate 2 by the vibration, which also conveys the ashes
from the combustion to the slag chute 11. Furthermore,
the vibration provides a distribution and mixing of the
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fuel positioned on the vibrating grate.
[0009] The normal vibration scheme used for such a
vibrating grate comprises vibrating the grate 2 intermit-
tently. A typical vibration period is approximately 5-20
seconds at a frequency of 5-15 hertz, i.e. between 25
and 300 full cycles of vibrating, followed by a standstill
period of 5-30 minutes. This vibrating scheme provides
a substantial change in the combustion of the fuel on
the vibrating grate during vibration, as the combustible
material is mixed and volatile combustibles are released
from the fuel on the grate, thereby significantly increas-
ing the combustion rate and the consumption of oxygen
inside the combustion chamber 7 during and immedi-
ately following the vibration.
[0010] However, in accordance with the present in-
vention, the vibration is performed in sufficiently short
periods, e.g. only providing five or less full cycles of re-
ciprocating movement of the grate. In order to provide
a sufficient transport of the fuel on the grate, the stand-
still periods between the vibrating procedures will natu-
rally have to be reduced correspondingly to approxi-
mately 10-120 seconds.
[0011] By increasing the repetition frequency of the
intermittent vibrating and reducing the vibrating time, the
variations in combustion rate due to the vibrating will be
reduced and furthermore, the time constant of the whole
combustion chamber and combustion process will
equalize such changes. Totally, a more stable operation
is obtained, whereby further improvements of the com-
bustion process are possible.
[0012] The drive mechanism schematically shown in
Figure 2 is constructed to be able to perform the vibra-
tion in accordance with the present invention with only
one full cycle of reciprocating movement of the grate for
each vibrating period. The drive mechanism comprises
a drive axle 14 with a one-way engagement construction
engaging a rotatably mounted ring 15, said ring 15 being
connected as a crank mechanism with the drive rod 6
connected to the vibrating grate 2, the connection being
provided by means of a connection rod 12. In the con-
struction shown in Figure 1, a supplementary spring
mechanism is provided between the drive axle 14 and
the ring 15, said spring 13 providing a supplementary
force which may be adjustable, said spring force sup-
plementing the spring force of the leaf springs 3 shown
in Figure 1, or similar springs. The mechanism 5 shown
in Figure 2 functions in the following way: The drive axle
14 rotates and engages the ring 15, whereby the ring is
rotated and the connection rod 12 and drive rod 6 pull
the vibrating grate 2 in a first direction, whereby the leaf
springs 3 are tensioned. When the crank mechanism
12,15 passes the dead point of the crank mechanism,
the engagement between the drive axle 14 and the ring
15 is released and the springs 3 and the possible spring
13 will drive the ring 15 to the opposite dead point posi-
tion. The drive axle 14 rotates slowly onwards and dur-
ing the next half revolution, the spring 13 is tensioned
and after this half turn, the drive axle 14 again engages

the ring construction 15. The movement of the vibrating
grate 2 will be as shown in Figure 5, when using this
drive mechanism, where Figure 5 shows the movement
of the grate 2 as a function of time.
[0013] Other possibilities of driving the vibrating grate
in accordance with the present method are shown in Fig-
ures 3 and 4. Figure 3 shows a piston-cylinder drive unit
16 connected to the vibrating grate 2 via a drive rod 6'.
A spring mechanism is integrated in the piston-cylinder
unit to move the piston in one direction. This piston-cyl-
inder-drive unit 16 may provide a movement scheme as
shown in Figure 5 or alternatively a scheme comprising
more than one single stroke for each vibrating period,
e.g. as shown in Figure 6. The driving is performed by
pumping fluid into the piston-cylinder unit, whereby the
piston and the grate 2 are moved against the spring
force of the spring mechanism 3'. After a certain move-
ment of the grate, the fluid pressure in the piston cylinder
unit is released, whereby the grate is moved backwards
by the forces of the spring mechanism 3'.
[0014] Figure 4 shows yet another drive mechanism,
where a cam surface 17 influences a cam follower con-
nected to the drive rod 6" for moving the vibrating grate
2 against the forces of a spring mechanism 3".

Claims

1. Method of operating a vibrating grate in a biomass-
fired plant, said grate being vibrated for a short pe-
riod and left to rest for a substantially longer period
of time, the incineration of combustible material on
top of the grate being controlled by the supply of
primary air through openings in the vibrating grate
and secondary air through nozzles in the walls of
the combustion chamber, the amount of combusti-
ble material supplied to the grate, and the repetition
frequency of the intermittent vibration of the vibrat-
ing grate, characterized by
the vibration of the vibrating grate being performed
in sufficiently short periods and at corresponding
high repetition frequency to keep the level and var-
iation of carbon monoxide emission below certain
limits.

2. Method in accordance with claim 1, characterized
by the vibration being performed with a vibrating pe-
riod which provides no more than five full cycles of
reciprocating movements of the grate.

3. Method in accordance with claim 1, characterized
by the vibration being performed with a vibrating pe-
riod which provides no more than two full cycles of
reciprocating movements of the grate.

4. Method in accordance with claim 1, characterized
by the vibration being performed with a vibrating pe-
riod which provides no more than one full cycle of
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reciprocating movement of the grate.

5. Method in accordance with claim 4, characterized
by the reciprocating movement of the vibrating
grate comprising a relatively slow movement of the
grate in a first direction,

a relatively faster movement of the grate in an
opposite second direction, and

possibly an interval of rest before resuming the
relatively slow movement in the first direction.
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