A Fan The present invention relates to a fan appliance. Particularly, but
not exclusively, the present invention relates to a donestic fan, such as a
desk fan,wbaniomeemsi ng air circulation and air current POTAB20@®M51497 an

of fice or other domestic environnent. A nunber of types of donestic fan are
known. It is common for a conventional fan to include a single set of

bl ades or vanes nounted for rotation about an axis, and driving apparatus
nount ed about the axis for rotating the set of blades. Donmestic fans are
available in a variety of sizes and dianeters, for exanple, a ceiling fan
can be at least Imin dianeter and is usually nounted in a suspended manner
fromthe ceiling and positioned to provide a downward fl ow of air and

cool ing throughout a room Desk fansA Faa the other hand, are often around
30 cmin dianeter and are usually free standing and portable. In standard
desk fan arrangenents the single set of blades is positioned close to the
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positioned to provide a downward flow of air and cooling throughout a room.

15  Desk fans, on the other hand, are often around 30 c¢cm in diameter and are usually free
standing and portable. In standard desk fan arrangements the single set of blades is
positioned close to the user and the rotation of the fan blades provides a forward flow of
air current in a room or into a part of a room, and towards the user. Other types of fan
can be attached to the floor or mounted on a wall. The movement and circulation of the

20  air creates a so called 'wind chill' or breeze and, as a result, the user experiences a
cooling effect as heat is dissipated through convection and evaporation. Fans such as
that disclosed in USD 103,476 and US 1,767,060 are suitable for standing on a desk or a
table. US 1,767,060 describes a desk fan with an oscillating function that aims to
provide an air circulation equivalent to two or more prior art fans.

25
A disadvantage of this type of arrangement is that the forward flow of air current
produced by the rotating blades of the fan is not felt uniformly by the user. This is due
to variations across the blade surface or across the outward facing surface of the fan.
Uneven or 'choppy' air flow can be felt as a series of pulses or blasts of air and can be

30 noisy. Variations across the blade surface, or across other fan surfaces, can vary from

product to product and may even vary from one individual fan machine to another.



noi sy. Variations across the bl ade surface, or across other fan surfaces,
can vary from product to product and may even vary from one individual fan
machi ne twoanowdseossl n a donestic environnent it is desi rahblcB2b@vosappl i ances
to be as small and conpact as possible due to space restrictions. It is
undesirable for parts to project fromthe appliance, or for the user to be
able to touch any noving parts of the fan, such as the bl ades. Sone
arrangenents have safety features suclt as a cage or shroud around the

bl ades to protect a user frominjuring hinmself on the noving parts of the
fan. USD 103,476 shows a type of cage around the bl ades however, caged
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equi prenty; e Ohik @00l ti pl e appliances nust be located in the sane area,
close to a power supply point, and in close proximty to other appliances
for ease of connectlon and in order to reduce the operating costs. The
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nozzles and has a large base including a motor and a blower or fan for creating the air
flow.
15
Locating fans such as those described above close to a user is not always possible as the
bulky shape and structure mean that the fan occupies a significant amount of the user's
work space area. In the particular case of a fan placed on, or close to, a desk the fan
body or base reduces the area available for paperwork, a computer or other office
20  equipment. Often multiple appliances must be located in the same area, close to a
power supply point, and in close proximity to other appliances for ease of connection

and in order to reduce the operating costs.

The shape and structure of a fan at a desk not only reduces the working area available to
25  a user but can block natural light (or light from artificial sources) from reaching the
desk area. A well lit desk area is desirable for close work and for reading. In addition,
a well lit area can reduce eye strain and the related health problems that may result from

prolonged periods working in reduced light levels.

30  The present invention secks to provide an improved fan assembly which obviates

disadvantages of the prior art.



prol onged periods working in reduced light |levels. The present invention
seeks to provide an inproved fan assenbly which obvi ates di sadvant ages of
t he priorwenbiosiissst aspect of the present invention proviaBsossibloadel ess
fan assenbly for creating an air current, the fan assenbly conprising a
nozzl e, means for creating an air flow through the nozzle, the nozzle
conprising an interior passage for receiving the air flow, a nouth through
which the air flowis emtted, the mout h bei ng defined by facing surfaces
of the nozzle, and spacer neans for spacing apart the facing surfaces of

t he nozzl e, the nozzle defining an opening through which air from outside

the fan assenbly js.drawn by the air flow.emtted fromihe. nouth,
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shoul d not experience a variation in the intensity of the air flow over

time due to product aging or a variation fromone fan assenbly to another
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description of fans and, 1n particular a fan of the preferred enbodi nent,

the benefit of being an air flow with low turbulence and with a more linear air flow
profile than that provided by other prior art devices. This can improve the comfort of a
user receiving the air flow.

15
Advantageously, the use of spacer means spacing apart the facing surfaces of the nozzle
enables a smooth, even output of air flow to be delivered to a user's location without the
user feeling a 'choppy’ flow. The spacer means of the fan assembly provide for reliable,
reproducible manufacture of the nozzle of the fan assembly. This means that a user

20  should not experience a variation in the intensity of the air flow over time due to
product aging or a variation from one fan assembly to another fan assembly due to
variations in manufacture. The invention provides a fan assembly delivering a suitable
cooling effect that is directed and focussed as compared to the air flow produced by
prior art fans.

25
In the following description of fans and, in particular a fan of the preferred embodiment,
the term 'bladeless' is used to describe apparatus in which air flow is emitted or
projected forwards from the fan assembly without the use of blades. By this definition a
bladeless fan assembly can be considered to have an output area or emission zone

30  absent blades or vanes from which the air flow is released or emitted in a direction

appropriate for the user. A bladeless fan assembly may be supplied with a primary



the term' bl adel ess' is used to describe apparatus in which air flowis
emtted or projected forwards fromthe fan assenbly w thout the use of

bl ades. Byot2hiosedmsBi niti on a bl adel ess fan assenbly canprbe/cro@iEdened t o
have an out put area or enission zone absent bl ades or vanes from which the
air flowis released or emtted in a direction appropriate for the user. A
bl adel ess fan assenbly may be supplied with a prinmarysource of air froma
vari ety of sources or generating neans' such as punps, generators, notors or
other fluid transfer devices, which include rotating devices such as a
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t he l'indrical arrangenent .creates an assenbly with a nozzle that appears
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or custoner. The preferred features and di nensions of the fan assenbly
result in a conpact arrangenent while generating a suitable anmount of air
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preferably equally angularly spaced about the axis.
15
In a preferred embodiment the nozzle extends substantially cylindrically about the axis.
This creates a region for guiding and directing the airflow output from all around the
opening defined by the nozzle of the fan assembly. In addition the cylindrical
arrangement creates an assembly with a nozzle that appears tidy and uniform. An
20  uncluttered design is desirable and appeals to a user or customer. The preferred features
and dimensions of the fan assembly result in a compact arrangement while generating a

suitable amount of air flow from the fan assembly for cooling a user.

Preferably the nozzle extends by a distance of at least 5 cm in the direction of the axis.
25  Preferably the nozzle extends about the axis by a distance in the range from 30 cm to
180 cm. This provides options for emission of air over a range of different output arecas
and opening sizes, such as may be suitable for cooling the upper body and face of a user

when working at a desk, for example.

30  The nozzle preferably comprises an inner casing section and an outer casing section

which define the interior passage, the mouth and the opening. Each casing section may



Preferably the nozzl e extends about the axis by a distance in the range
from30 cmto 180 cm This provides options for em ssion of air over a
range of woRbavmnissout put areas and openi ng sizes, suchpras/gryods1daitabl e
for cooling the upper body and face of a user when working at a desk, for
exanpl e. The nozzle preferably conprises an inner casing section and an
outer casing section which define the interior passage, the nouth and the
openi ng. Each casing section nayconprﬁ%e a plurality of conponents, but in
the preferred enbodi nent each of these sections is formed froma single
annul ar compuseatplutahtyt he cpmprantse dbué bt peaferrechembpdioent pachnet thesarount ed

on, prefergbly.inte | wth, one . of the facing surfaces of the nozzle.
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facing surfaces, and so the spacer means serve to hold apart the facing surfaces of the
15  nozzle to maintain the set distance therebetween. This can ensure that the spacer means
engages said other one of the facing surfaces and thus can ensure that the desired
spacing between the facing surfaces is achieved. The spacer means can be located and
orientated in any suitable position that enables the facing surfaces of the nozzle to be
spaced apart as desired, without requiring further support or positioning members to set
20  the desired spacing of the facing surfaces. Preferably the spacer means comprises a
plurality of spacers, which are preferably spaced about the opening. With this
arrangement each one of the plurality of spacers can engage said other one of the facing
surfaces such that a point of contact is provided between each spacer and the said other
facing surface. The preferred number of spacers is in the range from 5 to 50.
25
In the fan assembly of the present invention as previously described, the nozzle may
comprise a Coanda surface located adjacent the mouth and over which the mouth is
arranged to direct the air flow. 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
30  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



arrangenent each one of the plurality of spacers can engage said other one
of the facing surfaces such that a point of contact is provided between
each spacwo 2anabetdse sai d ot her facing surface. The pref ecrambB2oemises97 of
spacers is in the range from5 to 50. In the fan assenbly of the present
invention as previously described, the nozzle may conprise a Coanda surface
| ocat ed adj acent the nouth and over which the nmouth is arranged to direct
the air flow A Coanda surface is a knbwn type of surface over which fluid
flow exiting an output orifice close to the surface exhibits the Coanda
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environment surrounding the mouth of the nozzle and, by displacement, from other

15  regions around the fan assembly. The primary air flow directed over the Coanda
surface combined with the secondary air flow entrained by the air amplifier gives a total
air flow emitted or projected forward to a user from the opening defined by the nozzle.
The total air flow is sufficient for the fan assembly to create an air current suitable for
cooling.

20
Preferably the nozzle comprises a loop. The shape of the nozzle is not constrained by
the requirement to include space for a bladed fan. In a preferred embodiment the nozzle
is annular. By providing an annular nozzle the fan can potentially reach a broad area.
In a further preferred embodiment the nozzle is at least partially circular. This

25  arrangement can provide a variety of design options for the fan, increasing the choice
available to a user or customer. Furthermore, the nozzle can be manufactured as a
single piece, reducing the complexity of the fan assembly and thereby reducing

manufacturing costs.

30 In a preferred arrangement the nozzle comprises at least one wall defining the interior

passage and the mouth, and the at least one wall comprises the facing surfaces defining



The total air flowis sufficient for the fan assenbly to create an air
current suitable for cooling. Preferably the nozzle conprises a | oop. The
shape of wbeonawzise i s not constrained by the requirenerCcTiGB200v005U8¢ Space
for a bladed fan. In a preferred enbodi mrent the nozzle is annular. By
provi di ng an annul ar nozzle the fan can potentially reach a broad area. In
a further preferred enbodi nent the nozzle is at least partially circular.
Thi s arrangenent can provide a vari et>7 of design options for the fan,

i ncreasing the choice available to a user or custoner. Furthernore, the
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with the desired fr roper ies to guide the primary air flow over the
surface and provide a relatively uniform or close to uniform total air
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gener al | ysesiach fraditsdred ewtdraRedueing gathay debris and emissions is advantageous ina

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
15  no brushes, a DC brushless motor can provide a much wider range of operating speeds

than an induction motor.

The means for creating an air flow through the nozzle is preferably located in a base of
the fan assembly. The nozzle is preferably mounted on the base.
20
In a second aspect the present invention provides a nozzle for a fan assembly, preferably
a bladeless fan assembly, for creating an air current, the nozzle comprising an interior
passage for receiving an air flow, a mouth through which the air flow is emitted, the
mouth being defined by facing surfaces of the nozzle, and spacer means for spacing
25  apart the facing surfaces of the nozzle, the nozzle defining an opening through which air

from outside the fan assembly is drawn by the air flow emitted from the mouth.

Preferably, the nozzle comprises a Coanda surface located adjacent the mouth and over
which the mouth is arranged to direct the air flow. In a preferred embodiment the

30 nozzle comprises a diffuser located downstream of the Coanda surface. The diffuser



no brushes, a DC brushl ess notor can provide a nuch w der range of
operating speeds than an induction notor. The neans for creating an air
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assenbly. The nozzle is preferably nmounted on the base. In a second aspect
the present invention provides a nozzle for a fan assenbly, preferably a

bl adel ess fan assenbly, for creating an air current, the nozzle conprising
an interior passage for receiving an r flow, a nmouth through which the
air flowis emtted, the nouth being defined by facing surfaces of the
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the nozzl e conprises a Coanda surface | ocated adjacent the nouth and over
which the mouth is arranged to direct the air flow In a preferred
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first“aspect of the invention are equally applicable to the second aspect
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Embodiments of the invention will now be described with reference to the

15  accompanying drawings, in which:
Figure 1 is a front view of a fan assembly;

Figure 2 is a perspective view of a portion of the fan assembly of Figure 1;

20
Figure 3 is a side sectional view through a portion of the fan assembly of Figure 1 taken
at line A-A;
Figure 4 is an enlarged side sectional detail of a portion of the fan assembly of Figure 1;
25

Figure 5 is an alternative arrangement shown as an enlarged side sectional detail of a

portion of the fan assembly of Figure 1; and

Figure 6 is a sectional view of the fan assembly taken along line B-B of Figure 3 and

30  viewed from direction F of Figure 3.



Figure 2 is a perspective view of a portion of the fan assenbly of Figure
1; Figure 3 is a side sectional view through a portion of the fan assenbly
of Fi gurewd 20skoemsat |ine A-A; Figure 4 is an enl arged erUsEReeNISONa
detail of a portion of the fan assenbly of Figure 1; Figure 5 is an
alternative arrangenent shown as an enl arged side sectional detail of a
portion of the fan assenbly of Figure 1; and Figure 6 is a sectional view
of the fan assenbly taken along |ine BB of Figure 3 and viewed from
direction F of Figure 3.Figure 1 shows an exanple of a fan assenbly 100
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the base 16 is shown | abelled W and the width of the nozzle 1 is shown

| abel | ed cad ofthedrsEil Gueneote froThehehmgele llgtoghel enchef thozpkde 1 thmots fgodéhe h i n
the dir e%talseoi%. In this embodiment the fan assembly 100 has a height, H, of around 530 mm,

but the fan assembly 100 may have any desired height. The base 16 and the nozzle 1
15  have a width, W, perpendicular to the height H and perpendicular to the axis X. The
width of the base 16 is shown labelled W1 and the width of the nozzle 1 is shown
labelled as W2 on Figure 1. The base 16 and the nozzle 1 have a depth in the direction
of the axis X. The depth of the base 16 is shown labelled D1 and the depth of the
nozzle 1 is shown labelled as D2 on Figure 3.
20
Figures 3, 4, 5 and 6 show further specific details of the fan assembly 100. A motor 22
for creating an air flow through the nozzle 1 is located inside the base 16. The base 16
further comprises an air inlet 24a, 24b formed in the outer casing 18 and through which
air is drawn into the base 16. A motor housing 28 for the motor 22 is also located inside
25  the base 16. The motor 22 is supported by the motor housing 28 and held or fixed in a

secure position within the base 16.

In the illustrated embodiment, the motor 22 is a DC brushless motor. An impeller 30 is
connected to a rotary shaft extending outwardly from the motor 22, and a diffuser 32 is
30  positioned downstream of the impeller 30. The diffuser 32 comprises a fixed, stationary

disc having spiral blades.



of the axis X. The depth of the base 16 is shown |abelled D and the depth
of the nozzle 1 is shown |abelled as D2 on Figure 3. Figures 3, 4, 5 and 6
show f ur twenosypmsecisi c details of the fan assenbly 100. AcmB2009231490r
creating an air flow through the nozzle 1 is |ocated inside the base 16.
The base 16 further conprises an air inlet 24a, 24b formed in the outer
casing 18 and through which air is drign into the base 16. A notor housing
28 for the notor 22 is also |located inside the base 16. The notor 22 is
supported by the notor housing 28 and held or fixed in a secure position
within the base 16. In the illustrated enbodi nent, the nmotor 22 is a DC
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operate t n assenbly 100. T eatures of the nozzle 1 w now be
described with reference to Figures 3, 4 and 5. The shape of the nozzle 1
is anpular. In this enbodi nent the nqzzl. has di apeter of around 350
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or duct within the nozzle 1. The nozzle 1 conprises a wall 38 defining the

interior apawdatpd mon, dnd theheozpbumay IRve lany tdesirdd diamicieat d cambpldi arewnd t he
wal |38 %BH%%S The tir\{)f(e)riocrupra\é&%e 10 is annular and is formed as a continuous loop or duct
within the nozzle 1. The nozzle 1 comprises a wall 38 defining the interior passage 10
15 and the mouth 12. In the illustrated embodiments the wall 38 comprises two curved
wall parts 38a and 38b connected together, and hereafter collectively referred to as the
wall 38. The wall 38 comprises an inner surface 39 and an outer surface 40. In the
illustrated embodiments the wall 38 is arranged in a looped or folded shape such that the
inner surface 39 and outer surface 40 approach and partially face, or overlap, one
20  another. The facing portions of the inner surface 39 and the outer surface 40 define the
mouth 12. The mouth 12 extends about the axis X and comprises a tapered region 42

narrowing to an outlet 44.

The wall 38 is stressed and held under tension with a preload force such that one of the
25  facing portions of the inner surface 39 and the outer surface 40 is biased towards the
other; in the preferred embodiments the outer surface 40 is biased towards the inner
surface 39. These facing portions of the inner surface 39 and the outer surface 40 are
held apart by spacer means. In the illustrated embodiments the spacer means comprises
a plurality of spacers 26, which are preferably equally angularly spaced about the axis
30  X. The spacers 26 are preferably integral with the wall 38 and are preferably located on

the inner surface 39 of the wall 38 so as to contact the outer surface 40 and maintain a



wal | parts 38a and 38b connected together, and hereafter collectively
referred to as the wall 38. The wall 38 conprises an inner surface 39 and
an outer wonbeos7688. In the illustrated enbodi nents thepealdB28&/dss49ar r anged
in a | ooped or folded shape such that the inner surface 39 and outer
surface 40 approach and partially face, or overlap, one another. The facing
portions of the inner surface 39 and the outer surface 40 define the nouth
12. The nouth 12 extends about the axi§ X and conprises a tapered region 42
narrowm ng to an outlet 44. The wall 38 is stressed and hel d under tension
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surface 39. These facing portions of the inner surface 39 and the outer
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for the spacers e spacers ustrated in Figure 4 conprise a
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portion of the arm 260 extends beyond the outlet 44. The outer edge 266 of
arm 260 engages the outer surface 40 of the wall 38 to space apart the

facing p(DIrhtelsggcsers()lfllugtpa%ed erfigrgur% %rJrg (s:i%lﬂ?é? toatii]lcoiset il %st?a%c? In 1*51%{1;664(,: gxé]é?)t that
the fingers 360 of Figure 5 terminate substantially flush with the outlet 44 of the mouth
15 12

The size of the fingers 260, 360 determines the spacing between the facing portions of

the inner surface 39 and the outer surface 40.

20  The spacing between the facing portions at the outlet 44 of the mouth 12 is chosen to be
in the range from 0.5 mm to 10 mm. The choice of spacing will depend on the desired
performance characteristics of the fan. In this embodiment the outlet 44 is around
1.3 mm wide, and the mouth 12 and the outlet 44 are concentric with the interior
passage 10.

25
The mouth 12 is adjacent a surface comprising a Coanda surface 14. The surface of the
nozzle 1 of the illustrated embodiment further comprises a diffuser portion 46 located
downstream of the Coanda surface 14 and a guide portion 48 located downstream of the
diffuser portion 46. The diffuser portion 46 comprises a diffuser surface 50 arranged to

30  taper away from the axis X in such a way so as to assist the flow of air current delivered

or output from the fan assembly 100. In the example illustrated in Figure 3 the mouth



The spacers illustrated in Figure 5 are simlar to those illustrated in
Figure 4, except that the fingers 360 of Figure 5 term nate substantially
flush w twothm/wuisset 44 of the nmouth 12. The size of tireTidBg@N51060, 360
determ nes the spacing between the facing portions of the inner surface 39
and the outer surface 40. The spaci ng between the facing portions at the
outlet 44 of the nouth 12 is chosen t? be in the range from0.5 nmto 10
nm The choi ce of spacing will depend ®n the desired per f or mance

characteristics of the fan. In this enbodinent the outlet 44 is around 1.3
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flow of air current or o fro e fan asse n the
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t he nozzl e is such that the angle subtended between the diffuser surface
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over the goanda surface 14 and over the diffuser portion 46. The guide
portion 48 includes a guide surface 52 arranged at an angle to the diffuser
surface 50 in order to further aid efficient delivery of cooling air flow
to a yser
a4

subt int i1 of i el b B SonahepPaLdiint SamESran vyl at “and
subst ant 'fﬁkédy s&rfﬂé@tﬂ fo%%dtdbvxﬁn@@eéi‘ﬁ foffthOWuRM n]%&rﬁgn f4R0Mdt hend®Utdm 1 The
surface of the nozzle 1 of the illustrated enbodi nent term nates at an
out war d| ynouth 12. The flared surface 54 comprises a tapering portion 56 and a tip 58 defining
the circular opening 2 from which air flow is emitted and projected from the fan
assembly 1. The tapering portion 56 is arranged to taper away from the axis X in a
15  manner such that the angle subtended between the tapering portion 56 and the axis is
around 45°. The tapering portion 56 is arranged at an angle to the axis which is steeper
than the angle subtended between the diffuser surface 50 and the axis. A sleek, tapered
visual effect is achieved by the tapering portion 56 of the flared surface 54. The shape
and blend of the flared surface 54 detracts from the relatively thick section of the nozzle
20 1 comprising the diffuser portion 46 and the guide portion 48. The user's eye is guided
and led, by the tapering portion 56, in a direction outwards and away from axis X

towards the tip 58. By this arrangement the appearance is of a fine, light, uncluttered

design often favoured by users or customers.

25  The nozzle 1 extends by a distance of around 5 cm in the direction of the axis. The
diffuser portion 46 and the overall profile of the nozzle 1 are based, in part, on an
acrofoil shape. In the example shown the diffuser portion 46 extends by a distance of
around two thirds the overall depth of the nozzle 1 and the guide portion 48 extends by
a distance of around one sixth the overall depth of the nozzle.

30



flared surface 54 | ocated downstream of the guide portion 48 and renote
fromthe nmouth 12. The flared surface 54 conprises a tapering portion 56
and a ti pvb&otedsressng t he circul ar opening 2 from whi chrairrGE2b@vesi®7em tted
and projected fromthe fan assenbly 1. The tapering portion 56 is arranged
to taper away fromthe axis X in a manner such that the angle subtended

bet ween the tapering portion 56 and thg axis is around 45. The tapering
portion 56 is arranged at an angle tolthe axis which is st eeper than the
angl e subt ended between the diffuser surface 50 and the axis. A sleek,
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24a, 24b. In the preferred enbodi nent air drawn in at a rate of
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overcomes the pressure created by the constriction and the air flow exits through the

15  outlet 44 as a primary air flow.

The output and emission of the primary air flow creates a low pressure area at the air
inlets 24a, 24b with the effect of drawing additional air into the fan assembly 100. The
operation of the fan assembly 100 induces high air flow through the nozzle 1 and out

20  through the opening 2. The primary air flow is directed over the Coanda surface 14, the
diffuser surface 50 and the guide surface 52. The primary air flow is amplified by the
Coanda effect and concentrated or focussed towards the user by the guide portion 48
and the angular arrangement of the guide surface 52 to the diffuser surface 50. A
secondary air flow is generated by entrainment of air from the external environment,

25  specifically from the region around the outlet 44 and from around the outer edge of the
nozzle 1. A portion of the secondary air flow entrained by the primary air flow may
also be guided over the diffuser surface 48. This secondary air flow passes through the
opening 2, where it combines with the primary air flow to produce a total air flow
projected forward from the nozzle 1.

30



the inpeller 30. The air flow |leaving the outlet 36 of the diffuser 32 and
t he exhaust of the inpeller 30 is divided into two air flows that proceed

i n opposiwe 2diwosedissons t hrough the interior passage 10. PCmaB2009/dShOW | S
constricted as it enters the mouth 12, is channelled around and past
spacers 26 and is further constricted at the outlet 44 of the nmouth 12. The
constriction creates pressure in the i stem The notor 22 creates an air

fl ow through the nozzle 16 having a preéssure of at |east 400 kPa. The air
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directed over the Coanda surface 14, the diffuser surface 50 and the guide
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is greater than the air flow output froma fan assenbly w thout such a
Coanda othagshpiri Ifapldailvergermrwelceaua@ jlecaintflovh® baridssinserd, aredng vhgices to

dlstrlbutlon aqg nnvenqp Qj%h flow o Ner .the diff ser ortle 46 wil |
now be orm in the region o expansmn n this mstance ! ¢ air ow may ecorn Separated

from the expansion surface and uneven flow will be generated. Vortices lead to an
15  increase in turbulence, and associated noise, in the air flow which can be undesirable,

particularly in a domestic product such as a fan.

In order to achieve a gradual divergence and gradually convert high speed air into lower
speed air the diffuser can be geometrically divergent. In the arrangement described
20  above, the structure of the diffuser portion 46 results in an avoidance of turbulence and

vortex generation in the fan assembly.

The air flow passing over the diffuser surface 50 and beyond the diffuser portion 46 can
tend to continue to diverge as it did through the passageway created by the diffuser
25  portion 46. The influence of the guide portion 48 on the air flow is such that the air flow
emitted or output from the fan opening is concentrated or focussed towards user or into

aroom. The net result is an improved cooling effect at the user.

The combination of air flow amplification with the smooth divergence and

30  concentration provided by the diffuser portion 46 and guide portion 48 results in a



described in terns of the fluid dynamcs at the surface. In general a

di ffuser functions to slow down the nean speed of a fluid, such as air,
this is awbi2ewad7d3g noving the air over an area or throwegh/GB@/osm7of
control |l ed expansion. The divergent passageway or structure formng the
space through which the fluid noves nust allow the expansion or divergence
experienced by the fluid to occur gradually. A harsh or rapid divergence
will cause the air flow to be disrupt d, causing vortices to formin the
region of expansion. In this instance the air flow nay beconme separated
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The net resu i's an 1 nproved coo ect at the user. The co nation
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mass flow rate. Conversely, greater mass flow can be achieved by increasing the angle
between the surface and the axis. In this case the velocity of the emitted air flow is
15  reduced but the mass flow generated increases. Thus the performance of the fan
assembly can be altered by altering the angle subtended between the surface and the

axis X.

The invention is not limited to the detailed description given above. Variations will be
20  apparent to the person skilled in the art. For example, the fan could be of a different
height or diameter. The base and the nozzle of the fan could be of a different depth,
width and height. The fan need not be located on a desk, but could be free standing,
wall mounted or ceiling mounted. The fan shape could be adapted to suit any kind of
situation or location where a cooling flow of air is desired. A portable fan could have a
25  smaller nozzle, say S5cm in diameter. The means for creating an air flow through the
nozzle can be a motor or other air emitting device, such as any air blower or vacuum
source that can be used so that the fan assembly can create an air current in a room.
Examples include a motor such as an AC induction motor or types of DC brushless
motor, but may also comprise any suitable air movement or air transport device such as
30 a pump or other means of providing directed fluid flow to generate and create an air

flow. Features of a motor may include a diffuser or a secondary diffuser located



mass flow rate of air projected fromthe fan assenbly 100 is at |east 450
1/s, preferably in the range from600 1/s to 700 1/s. The flowrate at a
di st ance w0 20p/d6088 nozzl e dianeters (i.e. around 1000 toTAA200900F)497r om a
user is around 400 to 500 1/s. The total air flow has a velocity of around
3to4 ms (netres per second). Hi gher velocities are achi evabl e by

reduci ng the angle subtended between the surface and the axis X A smaller
angle results in the total air flow béﬁng emtted in a nore focussed and
directed manner. This type of air flowtends to be emtted at a higher

vel oci t y downstydganh od the deased taraevel oame atf ethe Gtatigeprseduye lgpt anttbe mefss f 1 ow
can be a%hl eved %1 U(gglt aS|P0g the angl e between the surface and the axis.
In this CR%E"E AL VLY the emitted air flowis reduced but the nass
fl ow generated increases. Thus the performance of the fan assenbly can be
altered by altering the angl e subtended between the surface and the axis X
The inveﬂyhie@hlﬂ?'fso ¢ mouf may be gnediedd el petiet @b dhermeuth erpygha wiflcagboe.

vari aki O@%ﬁ%% 105 AR Io}?ﬁ%a&ﬁ t{%&el gﬁfnﬁé%“aé bly! Ofhd %fhée}e &l orFﬁﬁ%eﬁg(anpl it

the fan e of a or dianeter. ase an e nozzle

of the famycoubflabesiat oa sdafd & eqlirete frhthe Wizdtdf tanduhiet @hthe nideh f alne need
not be |ocated on . a desk, but could be free standing,. wall nounted or
cei | ing MBRASEERIAY Wéudeawag%ﬁeﬁ@a& ifQf wnéd*astr@éﬁetr@dwm ArdFliRFe b

situati 03 ﬁét (l)p&lgtﬂl&f}r%a’%; faRt £ARIHMY s%ei%o%teﬂfaﬁvél t TEIBe cﬁ% mAy Rfyf abl e

fan coul ave a snm nozzl e, say 5 I anmet er. ans” for
cr eat i ng aanmdithe hozxle. fTheeughy bhe phoalzty e f spacee cachnitvorg ®oniddrresizaand

em'th'gng evic such as an% air bl ower, or vacuum SO rcef%gat can be used
so t ShEes Alferaaa F%f CRACEr Yoty HANDET of SPASCEn My Pe E@Eﬁﬁﬁ

i ncl ude %n%lrﬁéns?dﬁ% W%s;ﬁ@er@ﬁ‘edn@%h@%&ﬂté@%l%nw& strYRE D FPle %zi&rd%stﬁéﬁss
nmotor, but may al so conprise any suUitable air novenent or air transport

devi ce sbemasfagtysedps are @trhere indiaidgalgfarisrand iseliunesl igithe pozzde ¢1 wir@eé pow t o

generate tﬁengozczrlee%;g egh?ilr{g olr by fixings such as bolts or screws or snap fastenings, other

suitable fixing means may be used. The spacer means may be located at the mouth of
15  the nozzle, as described above, or may be located upstream of the mouth of the nozzle.
The spacer means may be manufactured from any suitable material, such as a plastic,

resin or a metal.

The air flow emitted by the mouth may pass over a surface, such as Coanda surface,
20  alternatively the airflow may be emitted through the mouth and be projected forward
from the fan assembly without passing over an adjacent surface. The Coanda effect
may be made to occur over a number of different surfaces, or a number of internal or
external designs may be used in combination to achieve the flow and entrainment
required. The diffuser portion may be comprised of a variety of diffuser lengths and
25  structures. The guide portion may be a variety of lengths and be arranged at a number
of different positions and orientations to as required for different fan requirements and
different types of fan performance. The effect of directing or concentrating the effect of
the airflow can be achieved in a number of different ways; for example the guide
portion may have a shaped surface or be angled away from or towards the centre of the

30 nozzle and the axis X.



flow. Features of a notor may include a diffuser or a secondary diffuser

| ocat eddownstream of the notor to recover sone of the static pressure | ost

i n the noworotwszisesg and t hrough the notor. The outl et eCTideomsidd7may be
nodi fied. The outlet of the nmouth may be w dened or narrowed to a variety
of spacings to maximse air flow The spacer nmeans or spacers may be of any
size or shape as required for the sizi of the outlet of the nouth. The
spacers may i nclude shaped portions f f sound and noise reduction or
delivery. The outlet of the mouth may have a uniform spacing, alternatively
t he spaciOtgemﬁhjtp%a@fynwbuard enhisagedz zZF @, cxphgpte anWZI@ecoanmiStingam pyalopr

spacers, ,ea iformsize nd S ern each acer,
o “any  niAparebhfe gl ilh B BhE for AP ERT oL BE LR i S AERBIRE “The
spacer nMpaRSddtBiecOs tb Th&Bémtal Phit fofahs Bnf AcBeRf art M6 1Q%:! en@g nivRYs et

manuf actured as one or nore individual parts and secured to the nozzle or

surface oflditineal featyres spsh & lighiigeer atlodki o Igld dispday epsildbe providedde tlavs or
snap fast | e fixing means may be used. The spacer neans
may bg lo?@%ﬂ%ﬁ E§Hh§H§%ﬁgf t he nozzl e, as descri bed above, or may be

| ocat ed upstrean1of the nouth of the nozzle. The spacer neans may be

manuf actured fromany suitable material, such as a plastic, resin or a
metal . THEhE features e iRcledeny nivsable o Hilikle B%ﬁgsfoaxﬁéfe qf sipvenert aadich as

Coanda sygfRGsn f y be enmtted through the nouth
and be p%g{ecteéa#&ﬁ&gghb¥§£%$qﬁ%ﬂ$§%tggﬁ%%gly W t hout passing over an

adj acent surface. The Coanda effect may be nade to occur over a nunber of
different surfaces, or a nunber of internal or external designs nmay be used
in conbination to achieve the flow and entrai nment required. The diffuser
portion may be conprised of a variety of diffuser |engths and structures.
The guide portion may be a variety of |engths and be arranged at a nunber
of different positions and orientations to as required for different fan
requi renents and



different types of fan performance. The effect of directing or
concentrating the effect of the airflow can be achieved in a nunber of

di ff er entwoayryosiass exanpl e the guide portion may have acslcmed/swmvrace or
be angl ed away fromor towards the centre of the nozzle and the axis
X. O her shapes of nozzle are envisaged. For exanple, a nozzle conprising an
oval, or 'racetrack' shape, a single i rip or line, or block shape could be
used. The fan assenbly provides access®to the central part of the fan as
there are no blades. This neans that additional features such as lighting
or a clock or LCD display could be provided in the opening defined by the
nozzle.ngazggﬂgeatures could include a pivotable or tiltable base for ease
of nove adj ustmrent of the position of the nozzle for the
user.CLAIMS 1. A bl adel ess fan assenbly for creating an air current, the
fan assenbly conprising a nozzle and neans for creating an air flom1through
the nozzile, tHe Hedekise Bonpysemibhy fan aretiaei o PasEget foe FBcasemMiy the air
fLom 52 IBHbMHsh DM R TaAEal Ot bP (B0 b6 OSIRYR: RELO
defined by facing sur aces ot he A% spac neans f’or spaci

apart theofmpobing as uﬂitéﬁ@q&sgafgetfdnereammgehe iih€on0a ahcaitld girduhnghiah thik}ik&fll ng
through which air fromoutside the fan assenbly is drawn bé the air flow
emtted flo8mStHaittad e mouth keing debiaed hy|fycing sufagengl thennzelss and spagker ei n

the ”OZZ'n?ea‘ﬁ%(thPg?acﬁgéo%a & éc?nﬁ ?r%fekrb? el £hoRe é‘%zﬂé‘%g%ﬁlg%{‘ the

spacer means conprl ura It spacers angu ar y space ut said
axis, pr @bania@ltb{roeghjawmgh amgindar dutsidp doe thnadsermblyaisddrawn shy gie #r filw

asse Iy as c laim 2, wherein the nozzle extends substantially
cyli r|€3PV?J§ ?ﬁ@ xis. 4. A fan assenbly as claimed in claim2 or
claim 3, wherein the nozzl e extends by a distance of at least 5 cmin the

direction of the axis. ' ' ' ' '
2. A fan assembly as claimed in claim 1, wherein the nozzle extends about an axis

to define said opening, and wherein the spacer means comprise a plurality of spacers
angularly spaced about said axis, preferably equally angularly spaced about said axis.

15
3. A fan assembly as claimed in claim 2, wherein the nozzle extends substantially

cylindrically about the axis.

4. A fan assembly as claimed in claim 2 or claim 3, wherein the nozzle extends by

20  a distance of at least 5 cm in the direction of the axis.

5. A fan assembly as claimed in any one of claims 2, 3 or 4, wherein the nozzle

extends about the axis by a distance in the range from 30 cm to 180 cm.

25 6. A fan assembly as claimed in any preceding claim, wherein the spacer means is

integral with one of said facing surfaces of the nozzle.

7. A fan assembly as claimed in claim 6, wherein the spacer means is arranged to
contact the other one of said facing surfaces of the nozzle.

30



5. A fan assenbly as clained in any one of clains 2, 3 or 4, wherein the
nozzl e extends about the axis by a distance in the range from30 cmto 180
cm 6. AwenosssersBly as clainmed in any precedi ng cl ai mpcniaB2eiwsidye spacer
means is integral with one of said facing surfaces of the nozzle. 7. A fan
assenbly as clainmed in claim®6, wherein the spacer neans is arranged to
contact the other one of said facing igrfaces of the nozzle.8. A fan
assenbly as clainmed in any precedi ng aim wherein the spacer neans is
arranged to nmaintain a set distance between the facing surfaces of the
nozzle. $. A fAafnaassemtll s skimtdimay pracalime grist ediongn theasparerwheangiin one of
t he facing,su%facestof t%ﬁ n zzlﬁtis bga ed to rdgg;Fe otPer of the facing
sur f aces AHPECAAC LML A fiv ahge qgie?{’e(?ei?‘?l §}H Fecd ?1602(:7‘ %im wherein the
spacer means conprise a plurality of spacers, the nunber of spacers being
in the range from5 to 50. 11. A fan assenbly as clained in any preceding
claim wierei i\ fdeasserblyeascdpipradsiasiny nreesdingi dainy, whekcig e rgd] the dacing ai ned

I n any p%ﬁ Ay %th%'n%&ﬁg im%ea'tg'wlnja?tlﬁéooztﬁéreqf't]?e f%&'i\%\{gtsﬁ‘l%de@.' |y annular. 13. A
fan aSsenbly as clarned 1n any preceding claim erern the nozzle is at

| east partially circular. 14. A fan assenbly as clainmed in any preceding
claim wherein the nozzle caonprises at |east one wall defining the interior

passage afld t He HoRSAmbms ArEIEi R 4 RCeRdNgedl8im. okeeil the ERAFSF MSeRs t he
faci ng sypfafgs, 9@}1&1{?& Bgsﬂa@@rs,rmé'hﬁmﬁét%f sﬁa%%%?gsﬁqﬂé Yangé fiohf% PESH.i N any

precedi ng claim erel n the nout as a and tHhe spacl ng between
the facing surfaces at the outlet of the nouth is in the range from0.5 nm

Lo 19pmmy 16 2N, ZSREIPLY b oS, | R ABh LWl BSR EotLRg of &l

comprises a loop.

12. A fan assembly as claimed in any preceding claim, wherein the nozzle is
substantially annular.

15
13. A fan assembly as claimed in any preceding claim, wherein the nozzle is at least

partially circular.

14. A fan assembly as claimed in any preceding claim, wherein the nozzle
20  comprises at least one wall defining the interior passage and the mouth, and wherein

said at least one wall comprises the facing surfaces defining the mouth.

15. A fan assembly as claimed in any preceding claim, wherein the mouth has an
outlet, and the spacing between the facing surfaces at the outlet of the mouth is in the

25  range from 0.5 mm to 10 mm.

16. A fan assembly as claimed in any one of the preceding claims, wherein the
nozzle comprises an inner casing section and an outer casing section which together
define the interior passage and the mouth.

30



nozzl e conprises an inner casing section and an outer casing section which
together define the interior passage and the nouth.17. A fan assenbly as

cl ai med iwocbavosrds®, wherein the nmouth is | ocated betweeoTaB2eos0S14yal
surface of the inner casing section of the nozzle and an internal surface
of the outer casing section of the nozzle. 18. A fan assenbly as clained in
any preceding claim wherein the neansg for creating an air flow through the
nozzl e conprises an inpeller driven b Oa motor. 19. A fan assenbly as
claimed in claim18, wherein the means for creating an air flow conprises a
DC brushlldss rfofagrassameblp asrileied ingbaiinnige Wherein 0 moutnzlptaed betwaerbiadel ess

fan assenb or .creatjng an aiLr cur.ren t he noz l e .co i Si.n n interior
bassage. fortibatidier b haRf i s tiomBh ins BRABIER SRR R P Riw | &
em tted, oht@ecmygﬂcﬂ@wgthg%kﬂ@d by facing surfaces of the nozzl e, and
spacer nmeans for spacing apart the facing surfaces of the nozzle, the

nozzl e defining an opening through which air fromoutside the fan assenbly

I's drawn % t\% i rassfeh%)gr %E"ctl ifidq TihOfmy! El%c%&% élé jwhefélﬁ"%ﬁ | ea fS J&l ai med

inclaim nozz e conprr's surface oca adj acent

t he nout krafdg aﬂﬁrﬂwmmdgh&hmﬁzre domparsémgiﬁq)ellar dliveadly dhetoai r flow. 22.
A nozzle as clainmed in claim20 or claim21, wherein the nozzle conprises a
di ffuser | ocated downstream of the Coanda surface. 23. A fan assenbly

substantigl |y Ag,gk ﬁhgl?eafso&lﬁ ﬁslﬁrc'l 8""&1{% S TRl ﬁ{%ﬁf"s f? ctr ‘t’-m Ghafpanyi ng
dr aw ngs. 24. A nozz or a fan asse y su stantl ally a i nbefore
descri bedlow tdmpretea &{Cerusidetsheotacaahpamed fpwdmapullegs .
10

20. A nozzle for a bladeless fan assembly for creating an air current, the nozzle

comprising an interior passage for receiving an air flow, a mouth through which the air

flow is emitted, the mouth being defined by facing surfaces of the nozzle, and spacer

means for spacing apart the facing surfaces of the nozzle, the nozzle defining an

15  opening through which air from outside the fan assembly is drawn by the air flow

emitted from the mouth.

21. A nozzle as claimed in claim 20, wherein the nozzle comprises a Coanda surface

located adjacent the mouth and over which the mouth is arranged to direct the air flow.
20

22. A nozzle as claimed in claim 20 or claim 21, wherein the nozzle comprises a

diffuser located downstream of the Coanda surface.

23. A fan assembly substantially as hereinbefore described with reference to the

25  accompanying drawings.

24. A nozzle for a fan assembly substantially as hereinbefore described with

reference to the accompanying drawings.



