wo 2012/017220 A1 I 1A 0KV 000 RO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

oo o
1 rld Intellectual Property Organization /) -sady
(9 World Intclectuat Poperty Organization. /85 || NN RO R
International Bureau S,/ )
3\ 10) International Publication Number
(43) International Publication Date \'{:/_?___/ (10)
9 February 2012 (09.02.2012) PCT WO 2012/017220 Al
(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
F24F 7/007 (2006.01) F04D 29/58 (2006.01) kind of national protection available): AE, AG, AL, AM,
F04D 25/08 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
. . e CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
(21) International Application Number: DZ. EC. EE. EG. ES. FL. GB. GD. GE. GH. GM. GT
PCT/GB2011/051248 HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
(22) International Filing Date: KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
1 July 2011 (01.07.2011) ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
. . NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
(25) Filing Language: English SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
(26) Publication Language: English TT,TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(30) Priority Data: 84) Designateq States (unle.ss othemise indicated, for every
1013265.2 6 August 2010 (06.08.2010) GB kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
(71) Applicant (for all designated States except US): DYSON ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TECHNOLOGY LIMITED [GB/GB]; Tetbury Hill, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
Malmesbury, Wiltshire SN16 ORP (GB). EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
(72) Tnventors; and LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
(75) Inventors/Applicants (for US only): WALLACE, John E}I;/IV {/I[{L) &%P{\I(SFS’I\]?J’TSF’TEG’ CL CM, GA, GN, GQ,
[GB/GB]; c¢/o Dyson Technology Limited, Tetbury Hill, > - NE, SN, TD, TG).
Malmesbury, Wiltshire SN16 ORP (GB). CHOONG, Published:
Chang, Hin [MY/MY]; c¢/o Dyson Technology Limited, s .
Intellectual Property Department, Tetbury Hill, Malmes- with international search report (drt. 21(3))
bury, Wiltshire SN16 ORP (GB).
(74) Agents: BOOTH, Andrew et al.; Dyson Technology

Limited, Intellectual Property Department, Tetbury Hill,
Malmesbury, Wiltshire SN16 ORP (GB).

(54) Title: A FAN ASSEMBLY

48 166
Vi /
168
=
1
Q </46 88
90 |, —94b
%
94a—~] 96\
L 44
92 146 17\0
>4
104~ 152 174
c 156-H .} C
{____ 134 ____}
I 180 152
g 1481
1
104
4
; ' 42 132
. ; 182 136
/ 154
= A 176
v 140 172
-Z
FIG. 9

(57) Abstract: A fan assembly includes a motor-driven impeller for creating an air flow, at least one heater for heating a first por-
tion of the air flow, means for diverting a second portion of the air flow away from said at least one heater, and a casing compris -
ing at least one first air outlet for emitting the first portion of the air flow and at least one second air outlet from emitting the sec-
ond portion of the air flow. To cool an external surface of the casing, at least one second air outlet is arranged to direct at least part
of the second portion of the air flow over the external surtace.
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A FAN ASSEMBLY

FIELD OF THE INVENTION

The present invention relates to a fan assembly. In a preferred embodiment, the present
invention relates to a fan heater for creating a warm air current in a room, office or other

domestic environment.

BACKGROUND OF THE INVENTION

A conventional domestic fan typically includes a set of blades or vanes mounted for
rotation about an axis, and drive apparatus for rotating the set of blades to generate an
air flow. The movement and circulation of the air flow creates a 'wind chill' or breeze
and, as a result, the user experiences a cooling effect as heat is dissipated through

convection and evaporation.

Such fans are available in a variety of sizes and shapes. For example, a ceiling fan can
be at least 1 m in diameter, and is usually mounted in a suspended manner from the
ceiling to provide a downward flow of air to cool a room. On the other hand, desk fans
are often around 30 cm in diameter, and are usually free standing and portable. Floor-
standing tower fans generally comprise an elongate, vertically extending casing around
I m high and housing one or more sets of rotary blades for generating an air flow. An
oscillating mechanism may be employed to rotate the outlet from the tower fan so that

the air flow is swept over a wide area of a room.

Fan heaters generally comprise a number of heating elements located either behind or in
front of the rotary blades to enable a user to heat the air flow generated by the rotating
blades. The heating elements are commonly in the form of heat radiating coils or fins.
A variable thermostat, or a number of predetermined output power settings, is usually
provided to enable a user to control the temperature of the air flow emitted from the fan

heater.
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A disadvantage of this type of arrangement is that the air flow produced by the rotating
blades of the fan heater is generally not uniform. This is due to variations across the
blade surface or across the outward facing surface of the fan heater. The extent of these
variations can vary from product to product and even from one individual fan heater to
another. These variations result in the generation of a turbulent, or 'choppy’, air flow
which can be felt as a series of pulses of air and which can be uncomfortable for a user.
A further disadvantage resulting from the turbulence of the air flow is that the heating

effect of the fan heater can diminish rapidly with distance.

In a domestic environment it is desirable for appliances to be as small and compact as
possible due to space restrictions. It is undesirable for parts of the appliance to project
outwardly, or for a user to be able to touch any moving parts, such as the blades. Fan
heaters tend to house the blades and the heat radiating coils within a cage or apertured
casing to prevent user injury from contact with either the moving blades or the hot heat
radiating coils, but such enclosed parts can be difficult to clean. Consequently, an
amount of dust or other detritus can accumulate within the casing and on the heat
radiating coils between uses of the fan heater. When the heat radiating coils are
activated, the temperature of the outer surfaces of the coils can rise rapidly, particularly
when the power output from the coils is relatively high, to a value in excess of 700°C.
Consequently, some of the dust which has settled on the coils between uses of the fan
heater can be burnt, resulting in the emission of an unpleasant smell from the fan heater

for a period of time.

Our co-pending patent application PCT/GB2010/050272 describes a fan heater which
does not use caged blades to project air from the fan heater. Instead, the fan heater
comprises a base which houses a motor-driven impeller for drawing a primary air flow
into the base, and an annular nozzle connected to the base and comprising an annular
mouth through which the primary air flow is emitted from the fan. The nozzle defines a
central opening through which air in the local environment of the fan assembly is drawn
by the primary air flow emitted from the mouth, amplifying the primary air flow to

generate an air current. Without the use of a bladed fan to project the air current from
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the fan heater, a relatively uniform air current can be generated and guided into a room
or towards a user. In one embodiment a heater is located within the nozzle to heat the
primary air flow before it is emitted from the mouth. By housing the heater within the

nozzle, the user is shielded from the hot external surfaces of the heater.

SUMMARY OF THE INVENTION

In a first aspect, the present invention provides a fan assembly comprising:

means for creating an air flow;

means for heating a first portion of the air flow;

means for diverting a second portion of the air flow away from the heating
means; and

a casing comprising at least one first air outlet for emitting the first portion of
the air flow and at least one second air outlet from emitting the second portion of the air
flow,

wherein at least one second air outlet is arranged to direct at least part of the

second portion of the air flow over an external surface of the casing.

The present invention thus provides a fan assembly having a plurality of air outlets for
emitting air at different temperatures. One or more first air outlets are provided for
emitting relatively hot air which has been heated by the heating means, whereas one or
more second air outlets are provided for emitting relatively cold air which has by-passed

the heating means.

The different air paths thus present within the fan assembly may be selectively opened
and closed by a user to vary the temperature of the air flow emitted from the fan
assembly. The fan assembly may include a valve, shutter or other means for selectively
closing one of the air paths so that all of the air flow leaves the fan assembly through
either the first air outlet(s) or the second air outlet(s). For example, a shutter may be
slidable or otherwise moveable over the outer surface of the casing to selectively close

either the first air outlet(s) or the second air outlet(s), thereby forcing the air flow either
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to pass through the heating means or to by-pass the heating means. This can enable a

user to change rapidly the temperature of the air flow emitted from the casing.

Alternatively, or additionally, the casing may be arranged to emit the first and second

portions of the air flow simultaneously.

As mentioned above, at least one second air outlet is arranged to direct at least part of
the second portion of the air flow over an external surface of the casing. This can keep
that external surface of the casing cool during use of the fan assembly. Where the
casing comprises a plurality of second air outlets, the second air outlets may be arranged
to direct substantially the entire second portion of the air flow over at least one external
surface of the casing. The second air outlets may be arranged to direct the second
portion of the air flow over a common external surface of the casing, or over a plurality

of external surfaces of the casing, such as front and rear surfaces of the casing.

The, or each, first air outlet is preferably arranged to direct the first portion of the air
flow over the second portion of the air flow so that the relatively cold second portion of
the air flow is sandwiched between the relatively hot first portion of the air flow and an
external surface of the casing, thereby providing a layer of thermal insulation between

the relatively hot first portion of the air flow and the external surface of the casing.

The casing is preferably in the form of an annular casing which preferably defines an
opening through which air from outside the casing is drawn by the air flow emitted from
the air outlets. At least one second air outlet may be arranged to direct the air flow over
an external surface of the casing which is remote from the opening. For example, where
the casing has an annular shape, one of the second air outlets may be arranged to direct
a portion of the air flow over the external surface of an inner annular section of the
casing so that that portion of the air flow emitted from that second air outlet passes
through the opening, whereas another one of the second air outlets may be arranged to
direct another portion of the air flow over the external surface of an outer annular

section of the casing. However, all of the first and second air outlets are preferably
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arranged to emit the air flow through the opening in order to maximise the amplification
of the air flow emitted from the casing through the entrainment of air external to the

casing.

In a second aspect the present invention provides a fan assembly comprising:

means for creating an air flow;

means for heating a first portion of the air flow;

means for diverting a second portion of the air flow away from the heating
means; and

a casing comprising a plurality of air outlets for emitting the air flow from the
casing, the casing having an annular external surface defining an opening through which
air from outside the casing is drawn by the air flow emitted from the air outlets;

wherein the plurality of air outlets comprises at least one first air outlet for
emitting the first portion of the air flow through the opening and at least one second air
outlet from emitting the second portion of the air flow through the opening;

wherein said at least one second air outlet is arranged to direct the second
portion of the air flow over said external surface of the casing, and said at least one first
air outlet is arranged to direct the first portion of the air flow over the second portion of

the air flow.

In addition to directing the air flow emitted from the second air outlet(s) over an
external surface of the casing, the casing may be arranged to convey the second portion
of the air flow over or along at least one of the internal surfaces of the casing to keep
that surface relatively cool during the use of the fan assembly. Alternatively, the
diverting means may be arranged to divert both a second portion and a third portion of
the air flow away from the heating means, and the interior passage may be arranged to
convey the second portion of the air flow along a first internal surface of the casing, for
example the internal surface of an inner annular section of the casing, and to convey the
third portion of the air flow along a second internal surface of the casing, for example

the internal surface of an outer annular section of the casing.
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In this case, it may be found that, depending on the temperature of the first portion of
the air flow, sufficient cooling of the external surfaces of the casing may be provided
without having to emit both the second and the third portions of the air flow separately
from the first portion of the air flow. For example, the first and the third portions of the
air flow may be recombined downstream from the heating means, whereas the second
portion of the air flow may be directed over the external surface of the inner annular

casing.

The diverting means may comprise at least one baffle, wall or other surface for
diverting the second portion of the air flow away from the heating means. The diverting
means may be integral with or connected to one of the casing sections. The diverting
means may conveniently form part of, or be connected to, a chassis for retaining the
heating means. Where the diverting means is arranged to divert both a second portion
of the air flow and a third portion of the air flow away from the heating means, the

diverting means may comprise two mutually spaced parts of the chassis.

Preferably, the casing comprises first channel means for conveying the first portion of
the air flow to the first air outlet(s), second channel means for conveying the second
portion of the air flow to the second air outlet(s), and means for separating the first
channel means from the second channel means. The separating means may be integral
with the diverting means for diverting the second portion of the air flow away from the
heating means, and thus may comprise at least one side wall of a chassis for retaining
the heating means. This can reduce the number of separate components of the fan
assembly. The casing may also comprise third channel means for conveying a third
portion of the air flow away from the heating means, and preferably along an internal
surface of the casing. The second channel means may also be arranged to convey the

second portion of the air flow along an internal surface of the casing.

The chassis may comprise first and second side walls configured to retain a heating
assembly therebetween. The first and second side walls may form a first channel

therebetween, which includes the heating means, for conveying the first portion of the
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air flow to a first air outlet of the casing. The first side wall and a first internal surface
of the casing may form a second channel for conveying the second portion of the air
flow along the first internal surface to a second air outlet of the casing. The second
side wall and a second internal surface of the casing may optionally form a third
channel for conveying a third portion of the air flow along the second internal surface.
This third channel may merge with the first or second channel, or it may convey the

third portion of the air flow to an air outlet of the casing.

As mentioned above, the casing may comprise an inner annular casing section and an
outer annular casing section which define an interior passage therebetween for receiving
the air flow, and the separating means may be located between the casing sections.
Each casing section is preferably formed from a respective annular member, but each
casing section may be provided by a plurality of members connected together or
otherwise assembled to form that casing section. The inner casing section and the outer
casing section may be formed from plastics material or other material having a
relatively low thermal conductivity (less than 1 Wm 'K™), to prevent the external

surfaces of the casing from becoming excessively hot during use of the fan assembly.

The separating means may also define in part the first air outlet(s) and/or the second air
outlet(s) of the casing. For example, the first air outlet(s) may be located between an
internal surface of the outer casing section and the separating means. Alternatively, or
additionally, the at least one second air outlet may be located between an external
surface of the inner casing section and the separating means. Where the separating
means comprises a wall for separating a first channel from a second channel, a first air
outlet may be located between the internal surface of the outer casing section and a first
side surface of the wall, and a second air outlet may be located between the external

surface of the inner casing section and a second side surface of the wall.

The separating means may comprise a plurality of spacers for engaging at least one of
the inner casing section and the outer casing section. This can enable the width of at

least one of the second channel means and the third channel means to be controlled
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along the length thereof through engagement between the spacers and said at least one

of the inner casing section and the outer casing section.

The direction in which air is emitted from the air outlets is preferably substantially at a
right angle to the direction in which the air flow passes through at least part of the
interior passage. Preferably, the air flow passes through at least part of the interior
passage in a substantially vertical direction, and the air is emitted from the air outlets in
a substantially horizontal direction. The interior passage is preferably located towards
the front of the casing, whereas the air outlets are preferably located towards the rear of
the casing and arranged to direct air towards the front of the casing and through the
opening. Consequently, each of the first and second channel means may be shaped so

as substantially to reverse the flow direction of a respective portion of the air flow.

The interior passage is preferably annular, and is preferably shaped to divide the air
flow into two air streams which flow in opposite directions around the opening. In this
case the heating means is preferably arranged to heat a first portion of each air stream
and the diverting means is arranged to divert a second portion of each air stream away
from the heating means. These first portions of the air streams may be emitted from a
common first air outlet of the casing. For example, a single first air outlet may extend
about the opening of the casing. Alternatively, each first portion of the air stream may
be emitted from a respective first air outlet of the casing, and together form the first
portion of the air flow. These first air outlets may be located on opposite sides of the

opening.

Similarly, the second portions of the two air streams may be emitted from a common
second air outlet of the casing. Again, this single second air outlet may extend about
the opening of the casing. Alternatively, the second portion of each air stream may be
emitted from a respective second air outlet of the casing, and together form the second
portion of the air flow. Again, these second air outlets may be located on opposite sides

of the opening.
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At least part of the heating means may be arranged within the casing. The heating
means may extend about the opening. Where the casing defines a circular opening, the
heating means preferably extends at least 270° about the opening and more preferably at
least 300° about the opening. Where the casing defines an elongate opening, that is, an
opening having a height greater than its width, the heating means is preferably located

on at least the opposite sides of the opening.

The heating means may comprise at least one ceramic heater located within the interior
passage. The ceramic heater may be porous so that the first portion of the air flow
passes through pores in the heating means before being emitted from the first air
outlet(s). The heater may be formed from a PTC (positive temperature coefficient)

ceramic material which is capable of rapidly heating the air flow upon activation.

The ceramic material may be at least partially coated in metallic or other electrically
conductive material to facilitate connection of the heating means to a controller within
the fan assembly for activating the heating means. Alternatively, at least one non-
porous, preferably ceramic, heater may be mounted within a metallic frame located
within the interior passage and which is connectable to a controller of the fan assembly.
The metallic frame preferably comprises a plurality of fins to provide a greater surface
area and hence better heat transfer to the air flow, while also providing a means of

electrical connection to the heating means.

The heating means preferably comprises at least one heater assembly. Where the air
flow is divided into two air streams, the heating means preferably comprises a plurality
of heater assemblies cach for heating a first portion of a respective air stream, and the
diverting means preferably comprises a plurality of walls each for diverting a second

portion of a respective air stream away from a heater assembly.

Each air outlet is preferably in the form of a slot, and which preferably has a width in
the range from 0.5 to 5 mm. The width of the first air outlet(s) is preferably different

from that of the second air outlet(s). In a preferred embodiment, the width of the first
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air outlet(s) is greater than the width of the second air outlet(s) so that the majority of

the primary air flow passes through the heating means.

The external surface of the casing over which the air outlets are arranged to direct the
air flow emitted therefrom is preferably a curved surface, and more preferably is a
Coanda surface. Preferably, the external surface of the inner casing section of the
casing is shaped to define the Coanda surface. A Coanda surface is a known type of
surface over which fluid flow exiting an output orifice close to the surface exhibits the
Coanda effect. The fluid tends to flow over the surface closely, almost 'clinging to' or
'hugging' the surface. The Coanda effect is already a proven, well documented method
of entrainment in which a primary air flow is directed over a Coanda surface. A
description of the features of a Coanda surface, and the effect of fluid flow over a
Coanda surface, can be found in articles such as Reba, Scientific American, Volume
214, June 1966 pages 84 to 92. Through use of a Coanda surface, an increased amount
of air from outside the fan assembly is drawn through the opening by the air emitted

from the air outlets.

In a preferred embodiment an air flow is created through the casing of the fan assembly.
In the following description this air flow will be referred to as the primary air flow. The
primary air flow is emitted from the air outlets of the casing and preferably passes over
a Coanda surface. The primary air flow entrains air surrounding the casing, which acts
as an air amplifier to supply both the primary air flow and the entrained air to the user.
The entrained air will be referred to here as a secondary air flow. The secondary air
flow is drawn from the room space, region or external environment surrounding the
mouth of the casing and, by displacement, from other regions around the fan assembly,
and passes predominantly through the opening defined by the casing. The primary air
flow directed over the Coanda surface combined with the entrained secondary air flow
equates to a total air flow emitted or projected forward from the opening defined by the

casing.
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Preferably, the casing comprises a diffuser surface located downstream of the Coanda
surface. The diffuser surface directs the air flow emitted towards a user's location while
maintaining a smooth, even output. Preferably, the external surface of the inner casing
section of the casing is shaped to define the diffuser surface. The external surface
preferably comprises a guide portion located downstream from the diffuser surface, the
guide portion being inclined inwardly relative to the diffuser surface. The guide portion
may be cylindrical, or it may taper inwardly or outwardly relative to an axis about
which the external surface extends. An outwardly tapering surface may be provided

downstream from this guide portion.

The fan assembly preferably also comprises a base housing said means for creating the
air flow, with the casing being connected to the base. The base is preferably generally
cylindrical in shape, and comprises a plurality of air inlets through which the air flow

enters the fan assembly.

The means for creating an air flow through the casing preferably comprises an impeller
driven by a motor. This can provide a fan assembly with efficient air flow generation.
The means for creating an air flow preferably comprises a DC brushless motor. This
can avoid frictional losses and carbon debris from the brushes used in a traditional
brushed motor. Reducing carbon debris and emissions is advantageous in a clean or
pollutant sensitive environment such as a hospital or around those with allergies. While
induction motors, which are generally used in bladed fans, also have no brushes, a DC
brushless motor can provide a much wider range of operating speeds than an induction

motor.

The heating means is preferably located in the casing. The diverting means may also be
located in the casing. However, the heating means need not be located within the
casing. For example, both the heating means and the diverting means may be located in
the base, with the casing being arranged to receive a relatively hot first portion of the air
flow and a relatively cold second portion of the air flow from the base, and to convey

the first portion of the air flow to the first air outlet(s) and the second portion of the air
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flow to the second air outlet(s). The casing may comprise internal walls or baffles for

defining the first channel means and second channel means.

Alternatively, the heating means may be located in the casing but the diverting means
may be located in the base. In this case, the first channel means may be arranged both
to convey the first portion of the air flow from the base to the at least one first air outlet
and to house the heating means for heating the first portion of the air flow, while the
second channel means may be arranged simply to convey the second portion of the air

flow from the base to the at least one second air outlet.

The fan assembly is preferably in the form of a portable fan heater.

Features described above in connection with the first aspect of the invention are equally

applicable to the second aspect of the invention, and vice versa.

BRIEF DESCRIPTION OF THE DRAWINGS

An embodiment of the present invention will now be described, by way of example

only, with reference to the accompanying drawings, in which:

Figure 1 is a front perspective view, from above, of a fan assembly;

Figure 2 is a front view of the fan assembly;

Figure 3 is a sectional view taken along line B-B of Figure 2;

Figure 4 is an exploded view of the nozzle of the fan assembly;

Figure 5 is a front perspective view of the heater chassis of the nozzle;

Figure 6 is a front perspective view, from below, of the heater chassis connected to an

inner casing section of the nozzle;
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Figure 7 is a close-up view of region X indicated in Figure 6;

Figure 8 is a close-up view of region Y indicated in Figure 1;

Figure 9 is a sectional view taken along line A-A of Figure 2;

Figure 10 is a close-up view of region Z indicated in Figure 9;

Figure 11 is a sectional view of the nozzle taken along line C-C of Figure 9; and

Figure 12 is a schematic illustration of a control system of the fan assembly.

DETAILED DESCRIPTION OF THE INVENTION

Figures 1 and 2 illustrate external views of a fan assembly 10. The fan assembly 10 is
in the form of a portable fan heater. The fan assembly 10 comprises a body 12
comprising an air inlet 14 through which a primary air flow enters the fan assembly 10,
and a nozzle 16 in the form of an annular casing mounted on the body 12, and which
comprises at least one air outlet 18 for emitting the primary air flow from the fan

assembly 10.

The body 12 comprises a substantially cylindrical main body section 20 mounted on a
substantially cylindrical lower body section 22. The main body section 20 and the
lower body section 22 preferably have substantially the same external diameter so that
the external surface of the upper body section 20 is substantially flush with the external
surface of the lower body section 22. In this embodiment the body 12 has a height in

the range from 100 to 300 mm, and a diameter in the range from 100 to 200 mm.

The main body section 20 comprises the air inlet 14 through which the primary air flow
enters the fan assembly 10. In this embodiment the air inlet 14 comprises an array of

apertures formed in the main body section 20. Alternatively, the air inlet 14 may
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comprise one or more grilles or meshes mounted within windows formed in the main
body section 20. The main body section 20 is open at the upper end (as illustrated)
thereof to provide an air outlet 23 through which the primary air flow is exhausted from

the body 12.

The main body section 20 may be tilted relative to the lower body section 22 to adjust
the direction in which the primary air flow is emitted from the fan assembly 10. For
example, the upper surface of the lower body section 22 and the lower surface of the
main body section 20 may be provided with interconnecting features which allow the
main body section 20 to move relative to the lower body section 22 while preventing the
main body section 20 from being lifted from the lower body section 22. For example,
the lower body section 22 and the main body section 20 may comprise interlocking L-

shaped members.

The lower body section 22 comprises a user interface of the fan assembly 10. With
reference also to Figure 12, the user interface comprises a plurality of user-operable
buttons 24, 26, 28, 30 for enabling a user to control various functions of the fan
assembly 10, a display 32 located between the buttons for providing the user with, for
example, a visual indication of a temperature setting of the fan assembly 10, and a user
interface control circuit 33 connected to the buttons 24, 26, 28, 30 and the display 32.
The lower body section 22 also includes a window 34 through which signals from a
remote control 35 (shown schematically in Figure 12) enter the fan assembly 10. The
lower body section 22 is mounted on a base 36 for engaging a surface on which the fan
assembly 10 is located. The base 36 includes an optional base plate 38, which

preferably has a diameter in the range from 200 to 300 mm.

The nozzle 16 has an annular shape, extending about a central axis X to define an
opening 40. The air outlets 18 for emitting the primary air flow from the fan assembly
10 are located towards the rear of the nozzle 16, and arranged to direct the primary air
flow towards the front of the nozzle 16, through the opening 40. In this example, the

nozzle 16 defines an elongate opening 40 having a height greater than its width, and the
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air outlets 18 are located on the opposite clongate sides of the opening 40. In this
example the maximum height of the opening 40 is in the range from 300 to 400 mm,

whereas the maximum width of the opening 40 is in the range from 100 to 200 mm.

The inner annular periphery of the nozzle 16 comprises a Coanda surface 42 located
adjacent the air outlets 18, and over which at least some of the air outlets 18 are
arranged to direct the air emitted from the fan assembly 10, a diffuser surface 44 located
downstream of the Coanda surface 42 and a guide surface 46 located downstream of the
diffuser surface 44. The diffuser surface 44 is arranged to taper away from the central
axis X of the opening 38. The angle subtended between the diffuser surface 44 and the
central axis X of the opening 40 is in the range from 5 to 25°, and in this example is
around 7°. The guide surface 46 is preferably arranged substantially parallel to the
central axis X of the opening 38 to present a substantially flat and substantially smooth
face to the air flow emitted from the mouth 40. A visually appealing tapered surface 48
is located downstream from the guide surface 46, terminating at a tip surface 50 lying
substantially perpendicular to the central axis X of the opening 40. The angle subtended
between the tapered surface 48 and the central axis X of the opening 40 is preferably

around 45°.

Figure 3 illustrates a sectional view through the body 12. The lower body section 22
houses a main control circuit, indicated generally at 52, connected to the user interface
control circuit 33. The user interface control circuit 33 comprises a sensor 54 for
receiving signals from the remote control 35. The sensor 54 is located behind the
window 34. In response to operation of the buttons 24, 26, 28, 30 and the remote
control 35, the user interface control circuit 33 is arranged to transmit appropriate
signals to the main control circuit 52 to control various operations of the fan assembly
10. The display 32 is located within the lower body section 22, and is arranged to
illuminate part of the lower body section 22. The lower body section 22 is preferably
formed from a translucent plastics material which allows the display 32 to be seen by a

user.
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The lower body section 22 also houses a mechanism, indicated generally at 56, for
oscillating the lower body section 22 relative to the base 36. The operation of the
oscillating mechanism 56 is controlled by the main control circuit 52 upon receipt of an
appropriate control signal from the remote control 35. The range of each oscillation
cycle of the lower body section 22 relative to the base 36 is preferably between 60° and
120°, and in this embodiment is around 80°. In this embodiment, the oscillating
mechanism 56 is arranged to perform around 3 to 5 oscillation cycles per minute. A
mains power cable 58 for supplying electrical power to the fan assembly 10 extends

through an aperture formed in the base 36. The cable 58 is connected to a plug 60.

The main body section 20 houses an impeller 64 for drawing the primary air flow
through the air inlet 14 and into the body 12. Preferably, the impeller 64 is in the form
of a mixed flow impeller. The impeller 64 is connected to a rotary shaft 66 extending
outwardly from a motor 68. In this embodiment, the motor 68 is a DC brushless motor
having a speed which is variable by the main control circuit 52 in response to user
manipulation of the button 26 and/or a signal received from the remote control 35. The
maximum speed of the motor 68 is preferably in the range from 5,000 to 10,000 rpm.
The motor 68 is housed within a motor bucket comprising an upper portion 70
connected to a lower portion 72. The upper portion 70 of the motor bucket comprises a

diffuser 74 in the form of a stationary disc having spiral blades.

The motor bucket is located within, and mounted on, a generally frusto-conical impeller
housing 76. The impeller housing 76 is, in turn, mounted on a plurality of angularly
spaced supports 77, in this example three supports, located within and connected to the
main body section 20 of the base 12. The impeller 64 and the impeller housing 76 are
shaped so that the impeller 64 is in close proximity to, but does not contact, the inner
surface of the impeller housing 76. A substantially annular inlet member 78 is
connected to the bottom of the impeller housing 76 for guiding the primary air flow into

the impeller housing 76.
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A flexible sealing member 80 is mounted on the impeller housing 76. The flexible
sealing member prevents air from passing around the outer surface of the impeller
housing to the inlet member 78. The sealing member 80 preferably comprises an
annular lip seal, preferably formed from rubber. The secaling member 80 further
comprises a guide portion in the form of a grommet for guiding an electrical cable 82 to
the motor 68. The electrical cable 82 passes from the main control circuit 52 to the
motor 68 through apertures formed in the main body section 20 and the lower body

section 22 of the body 12, and in the impeller housing 76 and the motor bucket.

Preferably, the body 12 includes silencing foam for reducing noise emissions from the
body 12. In this embodiment, the main body section 20 of the body 12 comprises a first
annular foam member 84 located beneath the air inlet 14, and a second annular foam

member 86 located within the motor bucket.

The nozzle 16 will now be described in more detail with reference to Figures 4 to 11.
With reference first to Figure 4, the nozzle 16 comprises an annular outer casing section
88 connected to and extending about an annular inner casing section 90. Each of these
sections may be formed from a plurality of connected parts, but in this embodiment
cach of the casing sections 88, 90 is formed from a respective, single moulded part. The
inner casing section 90 defines the central opening 40 of the nozzle 16, and has an
external surface 92 which is shaped to define the Coanda surface 42, diffuser surface 44,

guide surface 46 and tapered surface 48.

The outer casing section 88 and the inner casing section 90 together define an annular
interior passage of the nozzle 16. As illustrated in Figures 9 and 11, the interior passage
extends about the opening 40, and thus comprises two relatively straight sections 94a,
94b cach adjacent a respective elongate side of the opening 40, an upper curved section
94c joining the upper ends of the straight sections 94a, 94b, and a lower curved section
94d joining the lower ends of the straight 94a, 94b. The interior passage is bounded by
the internal surface 96 of the outer casing section 88 and the internal surface 98 of the

inner casing section 90.
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As also shown in Figures 1 to 3, the outer casing section 88 comprises a base 100 which
is connected to, and over, the open upper end of the main body section 20 of the base
12. The base 100 of the outer casing section 88 comprises an air inlet 102 through
which the primary air flow enters the lower curved section 94d of the interior passage
from the air outlet 23 of the base 12. Within the lower curved section 94d, the primary
air flow is divided into two air streams which each flow into a respective one of the

straight sections 94a, 94b of the interior passage.

The nozzle 16 also comprises a pair of heater assemblies 104. Each heater assembly
104 comprises a row of heater elements 106 arranged side-by-side. The heater elements
106 are preferably formed from positive temperature coefficient (PTC) ceramic
material. The row of heater elements is sandwiched between two heat radiating
components 108, each of which comprises an array of heat radiating fins 110 located
within a frame 112. The heat radiating components 108 are preferably formed from
aluminium or other material with high thermal conductivity (around 200 to 400 W/mK),
and may be attached to the row of heater elements 106 using beads of silicone adhesive,
or by a clamping mechanism. The side surfaces of the heater elements 106 are
preferably at least partially covered with a metallic film to provide an electrical contact
between the heater elements 106 and the heat radiating components 108. This film may
be formed from screen printed or sputtered aluminium. Returning to Figures 3 and 4,
electrical terminals 114, 116 located at opposite ends of the heater assembly 104 are
cach connected to a respective heat radiating component 108. Each terminal 114 is
connected to an upper part 118 of a loom for supplying electrical power to the heater
assemblies 104, whereas each terminal 116 is connected to a lower part 120 of the loom.
The loom is in turn connected to a heater control circuit 122 located in the main body
section 20 of the base 12 by wires 124. The heater control circuit 122 is in turn
controlled by control signals supplied thereto by the main control circuit 52 in response

to user operation of the buttons 28, 30 and/or use of the remote control 35.
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Figure 12 illustrates schematically a control system of the fan assembly 10, which
includes the control circuits 33, 52, 122, buttons 24, 26, 28, 30, and remote control 35.
Two or more of the control circuits 33, 52, 122 may be combined to form a single
control circuit. A thermistor 126 for providing an indication of the temperature of the
primary air flow entering the fan assembly 10 is connected to the heater controller 122.
The thermistor 126 may be located immediately behind the air inlet 14, as shown in
Figure 3. The main control circuit 52 supplies control signals to the user interface
control circuit 33, the oscillation mechanism 56, the motor 68, and the heater control
circuit 124, whereas the heater control circuit 124 supplies control signals to the heater
assemblies 104. The heater control circuit 124 may also provide the main control
circuit 52 with a signal indicating the temperature detected by the thermistor 126, in
response to which the main control circuit 52 may output a control signal to the user
interface control circuit 33 indicating that the display 32 is to be changed, for example if
the temperature of the primary air flow is at or above a user selected temperature. The
heater assemblies 104 may be controlled simultancously by a common control signal, or

they may be controlled by respective control signals.

The heater assemblies 104 are each retained within a respective straight section 94a, 94b
of the interior passage by a chassis 128. The chassis 128 is illustrated in more detail in
Figure 5. The chassis 128 has a generally annular structure. The chassis 128 comprises
a pair of heater housings 130 into which the heater assemblies 104 are inserted. Each
heater housing 130 comprises an outer wall 132 and an inner wall 134. The inner wall
134 is connected to the outer wall 132 at the upper and lower ends 138, 140 of the
heater housing 130 so that the heater housing 130 is open at the front and rear ends
thereof. The walls 132, 134 thus define a first air flow channel 136 which passes
through the heater assembly 104 located within the heater housing 130.

The heater housings 130 are connected together by upper and lower curved portions
142, 144 of the chassis 128. Each curved portion 142, 144 also has an inwardly curved,
generally U-shaped cross-section. The curved portions 142, 144 of the chassis 128 are

connected to, and preferably integral with, the inner walls 134 of the heater housings
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130. The inner walls 134 of the heater housings 130 have a front end 146 and a rear end
148. With reference also to Figures 6 to 9, the rear end 148 of each inner wall 134 also
curves inwardly away from the adjacent outer wall 132 so that the rear ends 148 of the
inner walls 134 are substantially continuous with the curved portions 142, 144 of the

chassis 128.

During assembly of the nozzle 16, the chassis 128 is pushed over the rear end of the
inner casing section 90 so that the curved portions 142, 144 of the chassis 128 and the
rear ends 148 of the inner walls 134 of the heater housings 130 are wrapped around the
rear end 150 of the inner casing section 90. The inner surface 98 of the inner casing
section 90 comprises a first set of raised spacers 152 which engage the inner walls 134
of the heater housings 130 to space the inner walls 134 from the inner surface 98 of the
inner casing section 90. The rear ends 148 of the inner walls 134 also comprise a
second set of spacers 154 which engage the outer surface 92 of the inner casing section
90 to space the rear ends of the inner walls 134 from the outer surface 92 of the inner

casing section 90.

The inner walls 134 of the heater housing 130 of the chassis 128 and the inner casing
section 90 thus define two second air flow channels 156. Each of the second flow
channels 156 extends along the inner surface 98 of the inner casing section 90, and
around the rear end 150 of the inner casing section 90. Each second flow channel 156 is
separated from a respective first flow channel 136 by the inner wall 134 of the heater
housing 130. Each second flow channel 156 terminates at an air outlet 158 located
between the outer surface 92 of the inner casing section 90 and the rear end 148 of the
inner wall 134. Each air outlet 158 is thus in the form of a vertically-extending slot
located on a respective side of the opening 40 of the assembled nozzle 16. Each air
outlet 158 preferably has a width in the range from 0.5 to 5 mm, and in this example the

air outlets 158 have a width of around 1 mm.

The chassis 128 is connected to the inner surface 98 of the inner casing section 90.

With reference to Figures 5 to 7, each of the inner walls 134 of the heater housings 130
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comprises a pair of apertures 160, each aperture 160 being located at or towards a
respective one of the upper and lower ends of the inner wall 134. As the chassis 128 is
pushed over the rear end of the inner casing section 90, the inner walls 134 of the heater
housings 130 slide over resilient catches 162 mounted on, and preferably integral with,
the inner surface 98 of the inner casing section 90, which subsequently protrude through
the apertures 160. The position of the chassis 128 relative to the inner casing section 90
can then be adjusted so that the inner walls 134 are gripped by the catches 162. Stop
members 164 mounted on, and preferably also integral with, the inner surface 98 of the
inner casing section 90 may also serve to retain the chassis 128 on the inner casing

section 90.

With the chassis 128 connected to the inner casing section 90, the heater assemblies 104
are inserted into the heater housings 130 of the chassis 128, and the loom connected to
the heater assemblies 104. Of course, the heater assemblies 104 may be inserted into
the heater housings 130 of the chassis 128 prior to the connection of the chassis 128 to
the inner casing section 90. The inner casing section 90 of the nozzle 16 is then inserted
into the outer casing section 88 of the nozzle 16 so that the front end 166 of the outer
casing section 88 enters a slot 168 located at the front of the inner casing section 90, as
illustrated in Figure 9. The outer and inner casing sections 88, 90 may be connected

together using an adhesive introduced to the slot 168.

The outer casing section 88 is shaped so that part of the inner surface 96 of the outer
casing section 88 extends around, and is substantially parallel to, the outer walls 132 of
the heater housings 130 of the chassis 128. The outer walls 132 of the heater housings
130 have a front end 170 and a rear end 172, and a set of ribs 174 located on the outer
side surfaces of the outer walls 132 and which extend between the ends 170, 172 of the
outer walls 132. The ribs 174 are configured to engage the inner surface 96 of the outer
casing section 88 to space the outer walls 132 from the inner surface 96 of the outer
casing section 88. The outer walls 132 of the heater housings 130 of the chassis 128
and the outer casing section 88 thus define two third air flow channels 176. Each of the

third flow channels 176 is located adjacent and extends along the inner surface 96 of the
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outer casing section 88. Each third flow channel 176 is separated from a respective first
flow channel 136 by the outer wall 132 of the heater housing 130. Each third flow
channel 176 terminates at an air outlet 178 located within the interior passage, and
between the rear end 172 of the outer wall 132 of the heater housing 130 and the outer
casing section 88. Each air outlet 178 is also in the form of a vertically-extending slot
located within the interior passage of the nozzle 16, and preferably has a width in the
range from 0.5 to 5 mm. In this example the air outlets 178 have a width of around

1 mm.

The outer casing section 88 is shaped so as to curve inwardly around part of the rear
ends 148 of the inner walls 134 of the heater housings 130. The rear ends 148 of the
inner walls 134 comprise a third set of spacers 182 located on the opposite side of the
inner walls 134 to the second set of spacers 154, and which are arranged to engage the
inner surface 96 of the outer casing section 88 to space the rear ends of the inner walls
134 from the inner surface 96 of the outer casing section 88. The outer casing section
88 and the rear ends 148 of the inner walls 134 thus define a further two air outlets 184.
Each air outlet 184 is located adjacent a respective one of the air outlets 158, with each
air outlet 158 being located between a respective air outlet 184 and the outer surface 92
of the inner casing section 90. Similar to the air outlets 158, each air outlet 184 is in the
form of a vertically-extending slot located on a respective side of the opening 40 of the
assembled nozzle 16. The air outlets 184 preferably have the same length as the air
outlets 158. Each air outlet 184 preferably has a width in the range from 0.5 to 5 mm,
and in this example the air outlets 184 have a width of around 2 to 3 mm. Thus, the air
outlets 18 for emitting the primary air flow from the fan assembly 10 comprise the two

air outlets 158 and the two air outlets 184.

Returning to Figures 3 and 4, the nozzle 16 preferably comprises two curved sealing
members 186, 188 each for forming a seal between the outer casing section 88 and the
inner casing section 90 so that there is substantially no leakage of air from the curved
sections 94c, 94d of the interior passage of the nozzle 16. Each sealing member 186,

188 is sandwiched between two flanges 190, 192 located within the curved sections 94c,
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94d of the interior passage. The flanges 190 are mounted on, and preferably integral
with, the inner casing section 90, whereas the flanges 192 are mounted on, and
preferably integral with, the outer casing section 88. As an alternative to preventing the
air flow from leaking from the upper curved section 94c of the interior passage, the
nozzle 16 may be arranged to prevent the air flow from entering this curved section 94c.
For example, the upper ends of the straight sections 94a, 94b of the interior passage may
be blocked by the chassis 128 or by inserts introduced between the inner and outer

casing sections 88, 90 during assembly.

To operate the fan assembly 10 the user presses button 24 of the user interface, or
presses a corresponding button of the remote control 35 to transmit a signal which is
received by the sensor of the user interface circuit 33. The user interface control circuit
33 communicates this action to the main control circuit 52, in response to which the
main control circuit 52 activates the motor 68 to rotate the impeller 64. The rotation of
the impeller 64 causes a primary air flow to be drawn into the body 12 through the air
inlet 14. The user may control the speed of the motor 68, and therefore the rate at which
air is drawn into the body 12 through the air inlet 14, by pressing button 26 of the user
interface or a corresponding button of the remote control 35. Depending on the speed of
the motor 68, the primary air flow generated by the impeller 64 may be between 10 and
30 litres per second. The primary air flow passes sequentially through the impeller
housing 76 and the open upper end of the main body portion 22 to enter the lower
curved section 94d of the interior passage of the nozzle 16. The pressure of the primary
air flow at the outlet 23 of the body 12 may be at least 150 Pa, and is preferably in the
range from 250 to 1.5 kPa.

The user may optionally activate the heater assemblies 104 located within the nozzle 16
to raise the temperature of the first portion of the primary air flow before it is emitted
from the fan assembly 10, and thereby increase both the temperature of the primary air
flow emitted by the fan assembly 10 and the temperature of the ambient air in a room or
other environment in which the fan assembly 10 is located. In this example, the heater

assemblies 104 are both activated and de-activated simultaneously, although
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alternatively the heater assemblies 104 may be activated and de-activated separately.
To activate the heater assemblies 104, the user presses button 30 of the user interface, or
presses a corresponding button of the remote control 35 to transmit a signal which is
received by the sensor of the user interface circuit 33. The user interface control circuit
33 communicates this action to the main control circuit 52, in response to which the
main control circuit 52 issues a command to the heater control circuit 124 to activate the
heater assemblies 104. The user may set a desired room temperature or temperature
setting by pressing button 28 of the user interface or a corresponding button of the
remote control 35. The user interface circuit 33 is arranged to vary the temperature
displayed by the display 34 in response to the operation of the button 28, or the
corresponding button of the remote control 35. In this example, the display 34 is
arranged to display a temperature setting selected by the user, which may correspond to
a desired room air temperature. Alternatively, the display 34 may be arranged to
display one of a number of different temperature settings which has been selected by the

user.

Within the lower curved section 94d of the interior passage of the nozzle 16, the
primary air flow is divided into two air streams which pass in opposite directions
around the opening 40 of the nozzle 16. One of the air streams enters the straight
section 94a of the interior passage located to one side of the opening 40, whereas the
other air stream enters the straight section 94b of the interior passage located on the
other side of the opening 40. As the air streams pass through the straight sections 94a,
94b, the air streams turn through around 90° towards the air outlets 18 of the nozzle 16.
To direct the air streams evenly towards the air outlets 18 along the length of the
straight section 94a, 94b, the nozzle 16 may comprises a plurality of stationary guide
vanes located within the straight sections 94a, 94b and each for directing part of the air
stream towards the air outlets 18. The guide vanes are preferably integral with the
internal surface 98 of the inner casing section 90. The guide vanes are preferably
curved so that there is no significant loss in the velocity of the air flow as it is directed
towards the air outlets 18. Within each straight section 94a, 94b, the guide vanes are

preferably substantially vertically aligned and evenly spaced apart to define a plurality
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of passageways between the guide vanes and through which air is directed relatively

evenly towards the air outlets 18.

As the air streams flow towards the air outlets 18, a first portion of the primary air flow
enters the first air flow channels 136 located between the walls 132, 134 of the chassis
128. Due to the splitting of the primary air flow into two air streams within the interior
passage, each first air flow channel 136 may be considered to receive a first portion of a
respective air stream. FEach first portion of the primary air flow passes through a
respective heating assembly 104. The heat generated by the activated heating
assemblies is transferred by convection to the first portion of the primary air flow to

raise the temperature of the first portion of the primary air flow.

A second portion of the primary air flow is diverted away from the first air flow
channels 136 by the front ends 146 of the inner walls 134 of the heater housings 130 so
that this second portion of the primary air flow enters the second air flow channels 156
located between the inner casing section 90 and the inner walls of the heater housings
130. Again, with the splitting of the primary air flow into two air streams within the
interior passage each second air flow channel 156 may be considered to receive a
second portion of a respective air stream. Each second portion of the primary air flow
passes along the internal surface 92 of the inner casing section 90, thereby acting as a
thermal barrier between the relatively hot primary air flow and the inner casing section
90. The second air flow channels 156 are arranged to extend around the rear wall 150
of the inner casing section 90, thereby reversing the flow direction of the second portion
of the air flow, so that it is emitted through the air outlets 158 towards the front of the
fan assembly 10 and through the opening 40. The air outlets 158 are arranged to direct
the second portion of the primary air flow over the external surface 92 of the inner

casing section 90 of the nozzle 16.

A third portion of the primary air flow is also diverted away from the first air flow
channels 136. This third portion of the primary air flow by the front ends 170 of the
outer walls 132 of the heater housings 130 so that the third portion of the primary air
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flow enters the third air flow channels 176 located between the outer casing section 88
and the outer walls 132 of the heater housings 130. Once again, with the splitting of the
primary air flow into two air streams within the interior passage each third air flow
channel 176 may be considered to receive a third portion of a respective air stream.
Each third portion of the primary air flow passes along the internal surface 96 of the
outer casing section 88, thereby acting as a thermal barrier between the relatively hot
primary air flow and the outer casing section 88. The third air flow channels 176 are
arranged to convey the third portion of the primary air flow to the air outlets 178 located
within the interior passage. Upon emission from the air outlets 178, the third portion of
the primary air flow merges with this first portion of the primary air flow. These
merged portions of the primary air flow are conveyed between the inner surface 96 of
the outer casing section 88 and the inner walls 134 of the heater housings to the air
outlets 184, and so the flow directions of these portions of the primary air flow are also
reversed within the interior passage. The air outlets 184 are arranged to direct the
relatively hot, merged first and third portions of the primary air flow over the relatively
cold second portion of the primary air flow emitted from the air outlets 158, which acts
as a thermal barrier between the outer surface 92 of the inner casing section 90 and the
relatively hot air emitted from the air outlets 184. Consequently, the majority of the
internal and external surfaces of the nozzle 16 are shiclded from the relatively hot air
emitted from the fan assembly 10. This can enable the external surfaces of the nozzle

16 to be maintained at a temperature below 70°C during use of the fan assembly 10.

The primary air flow emitted from the air outlets 18 passes over the Coanda surface 42
of the nozzle 16, causing a secondary air flow to be generated by the entrainment of air
from the external environment, specifically from the region around the air outlets 18and
from around the rear of the nozzle. This secondary air flow passes through the opening
40 of the nozzle 16, where it combines with the primary air flow to produce an overall
air flow projected forward from the fan assembly 10 which has a lower temperature than
the primary air flow emitted from the air outlets 18, but a higher temperature than the
air entrained from the external environment. Consequently, a current of warm air is

emitted from the fan assembly 10.
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As the temperature of the air in the external environment increases, the temperature of
the primary air flow drawn into the fan assembly 10 through the air inlet 14 also
increases. A signal indicative of the temperature of this primary air flow is output from
the thermistor 126 to the heater control circuit 124. When the temperature of the
primary air flow is above the temperature set by the user, or a temperature associated
with a user’s temperature setting, by around 1°C, the heater control circuit 124 de-
activates the heater assemblies 104. When the temperature of the primary air flow has
fallen to a temperature around 1°C below that set by the user, the heater control circuit
124 re-activates the heater assemblies 104. This can allow a relatively constant
temperature to be maintained in the room or other environment in which the fan

assembly 10 is located.
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CLAIMS

1. A fan assembly comprising:

means for creating an air flow;

means for heating a first portion of the air flow;

means for diverting a second portion of the air flow away from the heating
means; and

a casing comprising a plurality of air outlets for emitting the air flow from the
casing, the casing having an annular external surface defining an opening through which
air from outside the casing is drawn by the air flow emitted from the air outlets;

wherein the plurality of air outlets comprises at least one first air outlet for
emitting the first portion of the air flow through the opening and at least one second air
outlet from emitting the second portion of the air flow through the opening;

wherein said at least one second air outlet is arranged to direct the second
portion of the air flow over said external surface of the casing, and said at least one first
air outlet is arranged to direct the first portion of the air flow over the second portion of

the air flow.

2. A fan assembly as claimed in claim 1, wherein the diverting means comprises at
least one wall for diverting the second portion of the air flow away from the heating

means.

3. A fan assembly as claimed in claim 1 or claim 2, comprising a chassis for
retaining the heating means within the fan assembly, and wherein the chassis comprises

said diverting means.

4. A fan assembly as claimed in any of the preceding claims, wherein the casing
comprises first channel means for conveying the first portion of the air flow to said at
least one first air outlet, second channel means for conveying the second portion of the
air flow to said at least one second air outlet, and means for separating the first channel

means from the second channel means.
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5. A fan assembly as claimed in claim 4, wherein the separating means is integral
with said diverting means.
6. A fan assembly as claimed in claim 4 or claim 5, wherein the casing comprises

an inner casing section and an outer casing section surrounding the inner casing section,

and wherein the separating means is located between the casing sections.

7. A fan assembly as claimed in claim 6, wherein the separating means is

connected to one of the casing sections.

8. A fan assembly as claimed in claim 6 or claim 7, wherein said at least one first
air outlet is located between an internal surface of the outer casing section and the

separating means.

9. A fan assembly as claimed in any of claims 6 to 8, wherein said at least one
second air outlet is located between an external surface of the inner casing section and

the separating means.

10. A fan assembly as claimed in any of claims 6 to 9, wherein the second channel
means is arranged to convey the second portion of the air flow along an internal surface

of one of the casing sections.

11. A fan assembly as claimed in any of claims 6 to 10, wherein the separating
means comprises a plurality of spacers for engaging at least one of the inner casing

section and the outer casing section.

12. A fan assembly as claimed in any of claims 6 to 11, wherein each of the first and
second channel means is shaped so as substantially to reverse the flow direction of a

respective portion of the air flow.
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13. A fan assembly as claimed in any of the preceding claims, wherein the heating

means is located within the casing.

14. A fan assembly as claimed in claim 13, wherein the diverting means is located

within the casing.

15. A fan assembly as claimed in any of the preceding claims, comprising a base
housing said means for creating the air flow, and wherein the casing is connected to the

base.

16. A fan assembly as claimed in any of the preceding claims, wherein said at least

one first air outlet is located adjacent said at least one second air outlet.

17. A fan assembly as claimed in any of the preceding claims, comprising means for
dividing the air flow into a plurality of air streams, and wherein the heating means is
arranged to heat a first portion of each air stream and the diverting means is arranged to

divert a second portion of each air stream away from the heating means.

18. A fan assembly as claimed in claim 17, wherein the heating means comprises a

plurality of heater assemblies each for heating a respective first portion of the air flow.

19. A fan assembly as claimed in claim 18, wherein the heater assemblies are

located on opposite sides of the casing.

20. A fan assembly as claimed in claim 18 or claim 19, wherein the diverting means
comprises a plurality of walls each for diverting a respective second portion of the air

flow away from a heater assembly.

21. A fan assembly as claimed in any of claims 17 to 20, wherein said at least one
first air outlet comprises a plurality of first air outlets each for emitting a respective first

portion of the air flow.
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22. A fan assembly as claimed in claim 21, wherein the first air outlets are located
on opposite sides of the casing.
23. A fan assembly as claimed in any of claims 17 to 22, wherein said at least one

second air outlet comprises a plurality of second air outlets each located on a respective

side of the casing for emitting a respective second portion of the air flow.

24. A fan assembly as claimed in any of the preceding claims, wherein each air

outlet is in the form of a slot.

25. A fan assembly as claimed in claim 24, wherein each air outlet has a width in the

range from 0.5 to 5 mm.

26. A fan assembly as claimed in any of the preceding claims, wherein the heating

means comprises at least one ceramic heater.
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