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@) Fan.

@ A fan comprises a rotor mounted within a hous-
ing (1) which has a inlet and an outlet. The rotor is
positioned between the inlet (2) and the outlet (4)
and a motor (5) is provided to rotate it about a
predetermined axis. The housing (1) defines a cham-
ber (9) which extends around the circumference of
the rotor. A diffuser (8) is mounted within the hous-
ing (1), between the rotor and the outlet (4), such
that it defines passageways extending radially rela-
tive to the said axis from the chamber (9) towards
the outlet (4). The arrangement is such that the
chamber (9) extends around the circumference of
the diffuser (8) and the radially outer ends of the
passageway defined by the diffuser open into the
chamber (9) in the radial direction. As a result noise
output is substantially reduced and efficiency is en-
hanced.
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The present invention relates to a fan and in
particular to a fan which is suitable for use in
delivering air to a fossil fuel combustion apparatus
such as an oil or gas fired boiler.

Fans for delivering combustion air to gas and
oil fired boilers are well known. Typically such fans
incorporate a housing defining an inlet open to the
atmosphere and an outlet connected to a burner
head. A rotor is mounted within the housing be-
tween the inlet and outlet so as to be rotatable
about a predetermined axis which extends through
the inlet and outlet. The rotor defines passageways
extending radially relative o the axis and is driven
by a motor such that air is drawn in through the
inlet and blown radially outwards through the pas-
sageways defined by the rotor. A chamber defined
by the housing extends around the circumference
of the rotor and air is conveyed from that chamber
through a diffuser mounted within the housing be-
tween the rotor and the outlet. The diffuser defines
passageways extending radially relative to the axis
of rotation from the chamber towards the outlet.
The diffuser comprises a plurality of curved vane,
radially extending edges of the vane being distrib-
uted around the diffuser facing the chamber.

The air within the chamber is caused to rotate
in the circumferential direction as a result of the
rotation of the rotor. This rotating body of air thus
has a substantial component of velocity perpen-
dicular to the radially extending edges of the vane
which face the chamber. Thus air which is pushed
into the passageways defined by the diffuser is
forced to change its direction of movement ab-
ruptly as it is displaced in the axial direction into
the diffuser passageways. As a result the fan is
relatively noisy in operation and inefficient as a
result of energy being wasted due to the rapid
change in direction of motion of the entrained air.

It is an object of the present invention to ob-
viate or mitigate the problem outlined above.

According to the present invention, there is
provided a fan comprising a housing defining an
inlet and an outlet, a rotor mounted within the
housing between the inlet and outlet, the rotor
being rotatable about a predetermined axis and
defining passageways extending radially relative fo
the axis, a motor for rotating the rotor about the
predetermined axis, a chamber defined by the
housing and extending around the circumference of
the rotor, and a diffuser mounted within the housing
between the rotor and the outlet, the diffuser defin-
ing passageways extending radially relative to the
axis from the chamber towards the outlet, wherein
the chamber extends around the circumference of
the diffuser such that the radially outer ends of the
passageways defined by the diffuser open into the
chamber in the radial direction.

Preferably the rotor comprises a plurality of
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blades, for example twelve, the radially outer edges
of which extend parallel to the rotation axis. Each
blade may be curved, having a radius of curvature
of, for example, 9cm, with any section through the
blade parallel to the rofation axis being straight.
The direction of curvature of each blade is prefer-
ably arranged such that its radially outer edge is
swept back relative to the direction of movement of
the rotor.

Preferably the diffuser comprises a plurality of
vanes, for example twenty, the radially outer edges
of the vanes extending parallel to the rotation axis.
The radially outer edges of the vanes may be
located at the same radial distance from the rota-
tion axis as the radially outer edges of the rotor
blades. Each vane may be curved, having a radius
of for example 9cm, with any section through the
vane parallel to the rotation axis being straight. The
direction of curvature of each vane is preferably
arranged such that its radially outer edge is swept
forward relative to the direction of movement of the
rotor.

Thus, the body of air rotating within the cham-
ber does not have to change direction abruptly as
it enters the radially outer ends of the passageways
defined by the diffuser. As a result noise output is
substantially reduced and efficiency is enhanced.
As a result of improved efficiency, the air delivered
by the fan is not heated to the same extent as is
the case with prior art devices and thus the fan can
deliver a greater mass of air than would be the
case in a less efficient fan.

Preferably the motor is located so as to be
symmetrical about the rotation axis within the inlet.
This enables the flow of air through the inlet to cool
the motor and in addition provides a compact over-
all structure.

The fan may be used with any device such as
a gas, oil or multi-fuel combustion unit which re-
quires an efficient means for delivering air.

The invention also provides a rotor for a fan
comprising a plurality of blades the radially inner
edges of which are tapered towards the rotation
axis. Each blade may be curved, having a radius of
curvature of for example 9cm with any section
through the blade parallel to the rotation axis being
straight. The direction of curvature of each blade is
preferably arranged such that its radially outer
edge is swept back relative to the direction of
movement of the rotor. The blades may be formed
from strips of material secured between a pair of
plates. Preferably a line drawn to the radially outer
edge of the blade from its cenire of curvature
subtends an angle of 30° with a radial line drawn
from the centre of rotation of the rotor.

An embodiment of the present invention will
now be described, by way of example, with refer-
ence to the accompanying drawings, in which:
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Fig. 1 is a sectional view through a fan in
accordance with the present invention;

Fig. 2 is a front view of a rotor incorporated in
the embodiment of Fig. 1 taken on the line 2-2;
Fig. 3 is a plan view of a blade of the rotor of
Fig. 2; and

Fig. 4 is a view taken on the line 4-4 of Fig. 1
illustrating the configuration of vanes provided
within a diffuser of the embodiment of Fig. 1.

Referring to the accompanying drawings, the
illustrated embodiment of the invention comprises
a housing 1 defining an inlet 2 to which air gains
access through a side aperture 3, and an outlet 4.
A motor 5 is located within the inlet 2 and drives a
rotor comprising a backplate 6 and a shroud 7. A
diffuser defined by a series of vanes 8 is fixed
within the housing and a chamber 9 extends ar-
ound the circumference of both the rotor and the
diffuser.

Fig. 2 illustrates the rotor structure in greater
detail. The backplate 6 defines a central aperture
10 through which a spindle of the motor 5 extends.
The backplate 6 is secured so as to rotate with the
spindle as illustrated in Fig. 1. The radially inner
edge of the shroud 7 is curved towards the inlet 2
so as to define with a frusto-conical member 11
secured within the inlet 2 an air flow passageway.
Twelve blades 12 are secured between the back-
plate 6 and the shroud 7 so as to define twelve
radially extending passageways. Each of the
blades 12 is formed from a flat strip of metal
having castellated edges as shown in Fig. 3. The
projections on the castellated edges are inserted
through apertures (not shown) in the backplate 6
and the shroud 7 and secured in position by suit-
able deformation.

As shown in Fig. 2, the rotor assembly turns in
the clockwise direction and thus the outer edges of
the blades are swept back relative to the direction
of rotation of the rotor. The radially outer edges of
the blades 12 extend parallel to the rotation axis of
the rotor and any section taken through any one
blade in a direction parallel to the rotor axis is
straight. Thus, the individual passageways defined
between adjacent pairs of blades are of substan-
tially rectangular cross-section. In the illustrated
arrangement, the radius of curvature of the blades
12 is approximately 9cm and a line drawn to the
radially outer edge of the blade from its centre of
curvature subtends an angle of 30° with a radial
line drawn from the centre of rotation of the rotor
through that radially outer edge.

Referring now to Fig. 4, this illustrates the
disposition of the vanes within the diffuser. Each
vane 8 is formed as a casting on the housing, for
example twenty diffuser vanes being provided fo
define twenty radially extending passageways. It
will be appreciated however that the vanes could
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be formed other than by cutting, for example by
fabrication. Each vane is curved having a radius of
curvature of, for example 9cm, disposed such that
any section through a vane taken parallel to the
axis of rotation is substantially straight. The radially
outer edges of the vanes 8 are swept forward
relative to the direction of rotation of the rotor and
thus a body of air within the chamber 9 which is
caused tfo rotate as a result of rotation of the rotor
travels in the direction of the arrow 13 in Fig. 4.

It will be noted from Fig. 1 that the chamber 9
extends circumferentially around the diffuser. In
prior art devices the individual vanes 8 extended
radially outwards into contact with the radially inner
surface of the housing and thus radially extending
vane edges were defined adjacent the chamber
surrounding the rotor. Such an arrangement caused
air entering the diffuser passageways to change
direction abruptly. In the case of the present inven-
tion however as the chamber 9 extends over the
radially outer edges of the diffuser vanes the direc-
tion of flow of air changes relatively slowly as it
enters the passageway defined between the vanes
8. Thus relatively little energy is lost and noise and
unwanted heating is substantially reduced.

Referring again to Fig. 1, a plate 14 is secured
fo the axial edges of the diffuser vanes 8 so as to
separate the passageways defined between the
vanes 8 from the backplate 6 of the rotor. Thus air
blown radially outwards by the rotor into the cham-
ber 9 is then directed radially inwards through the
passageways defined between the vanes 8 into the
outlet 4.

Claims

1. A fan comprising a housing defining an inlet
and an outlet, a rotor mounted within the hous-
ing between the inlet and outlet, the rotor be-
ing rotatable about a predetermined axis and
defining passageways extending radially rela-
tive to the axis, a motor for rotating the rotor
about the predetermined axis, a chamber de-
fined by the housing and extending around the
circumference of the rotor, and a diffuser
mounted within the housing between the rotor
and the outlet, the diffuser defining passage-
ways extending radially relative to the axis
from the chamber towards the outlet, wherein
the chamber extends around the circumfer-
ence of the diffuser such that the radially outer
ends of the passageways defined by the dif-
fuser open into the chamber in the radial direc-
tion.

2. A fan as claimed in claim 1, wherein the rotor
comprises a plurality of blades, whereof the
radially outer edges extend parallel to the said
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rotation axis.

A fan as claimed in claim 1 or 2, wherein each
blade is curved such that any section through
a blade parallel to the rotation axis is straight.

A fan as claimed in claim 3, wherein the direc-
tion of curvature of each blade is such that its
radially outer edge is swept back relative to
the direction of movement of the rotor.

A fan as claimed in any one of the preceding
claims, wherein the diffuser comprises a plural-
ity of vanes, whereof the radially outer edges
extend parallel to the said rotation axis.

A fan as claimed in claim 5, wherein the radi-
ally outer edges of the vanes are located at the
same radial distance from the rotation axis as
the radially outer edges of the rotor blades.

A fan as claimed in claim 6, wherein each vane
is curved such that any section through a vane
parallel to the rotation axis is straight.

A fan as claimed in claim 7, wherein the direc-
tion of curvature of each vane is such that its
radially outer edge is swept forward relative to
the direction of movement of the rotor.

A fan as claimed in any one of the preceding
claims, wherein the motor is located so as to
be symmetrical about the rotation axis within
the inlet of the housing.

A rotor for a fan comprising a plurality of
blades, the radially inner edges of which are
tapered towards the rotation axis of the rotor.

A rotor as claimed in claim 10, wherein each
blade is curved such that any section through
the blade parallel to the rotation axis is
straight.

A rotor as claimed in claim 11, wherein the
direction of curvature of each blade is such
that its radially outer edge is swept back rela-
tive to the direction of movement of the rotor.

A rotor as claimed in any one of claims 10 to
12, wherein the blades are formed from strips
of material secured between a pair of plates.

A rotor as claimed in any one of claims 10 to
13, wherein a line drawn to the radially outer
edge of a blade from its centre of curvature
subtends an angle of 30° with a radial line
drawn from the centre of rotation of the rotor.
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