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This invention relates to an induction diffuser or
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di ffuser where primary air flow induces secondary air
flow that conbines with the primary air flow to cause
flow of both primary and secondary air froman air
outl et. BACKGROUND OF THE | MVENTI ON Known
air-conditioning systens treat predon nantly outside

air that is mxed g j f return air

fromw thin the buwmgrlﬁhf@qgféﬂgﬁﬁooned air is then

used to neet the heating or cooling load within a

particul ar space such as a nunber of roonms on a floor
This iaveation pelatesace indeedian difffidcaer influaiduiir dianglinghmit and in

ai.r supplied into a space is normally treated in one

partiglaseyadiffuser ahre peimparyais flpef isdsicps Seaongary aif flayv that

di sch Qints orqregistersqn t el l.ing of .the .
combfiSi 465 BB Hh aREHoReTF Aol bl BorF Trbtrtay Rya Afprdary air
from 3h'21CQRgéit | oni ng system provi des the whole of the

treated air at a nodest pressure fromthe

air-conditioning plant roomthrough ducts nounted

above ceilings to ceiling nounted air registers
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Normally, an air-conditioning system provides the whole of the treated air at a
modest pressure from the air-conditioning plant room through ducts mounted above
ceilings to ceiling mounted air registers distributed throughout the space. The ducts
in the ceiling necessarily have a relatively large cross-sectional area because they

convey the whole of the conditioned air at a low pressure.

Ducts having a large cross-sectional area tend to dictate the required height of the
ceiling space and therefore will influence the required slab to slab spacing in multi-
storey buildings. Thus, the size of the air-conditioning ducts in a ceiling has a major
influence on the number of building floors that can be built for a given height which
could be quite detrimental in cities that have restrictions on building height. It
would be possible on some buildings to incorporate an additional floor if ceiling

space height could be reduced for each floor. It is an aim of this invention to provide
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Accordingly, it will sink rapidly towards the floor without effective mixing. This
produces a very uncomfortable environment due to inefficient mixing of cold air. It

is a further aim of this invention to overcome stratification problems.

SUMMARY OF THE INVENTION ,
In its broadest form, the invention is an induction air handling unit that in use has a
primary air flow to induce a secondary air flow comprising;
a primary air supply chamber from which primary air flow is re-directed,
an outlet nozzle on said supply chamber that re-directs a jet of primary
air away from said supply chamber,
a partition dividing a space into a first and second region, said supply
chamber positioned in said first region, and
an air outlet in said partition having an aperture which said jet of
primary air is directed so that a secondary airflow is caused to flow from

within said first region into said second region.



chanber positioned in said first region, and an air
outlet in said partition having an aperture which said
WO 240408593pri mary air is directed so that a secPemapy003/000347
airflowis caused to flow from wthin said first
region into said second region. WO 2004/ 085930
PCT/ AU2003/ 000347 3 Preferably, a plurality of
nozzl es are provided, each providing a jet of primry
air that is directed towards the outlet. An exanple

e A h iAo S S e et By
that 1% gr r gteggk%xasa%dg Elfleb 01%’@ Jﬁltnéx 1e %f %q?d’]ztzle 15 a:féﬁéﬂf)éc? R h0&¢ralian

gs i primary

PaterIt IN@ doBysn W]:ﬁ@nbézl@ Abed £8hdpt @@tlé’@co%&ﬂc@nﬁﬁé zhe.to also
| ai n nozzle outlet shapes ™ such as circular

augn&inlt ieptriatrahent ofzaiy fronhhe sirapendimgh dnﬂ@eths jettafhprematynaia.
case of a plurality of nozzles t hey be arr qﬁ;
Howeygerathis investiands ne 6?%%\?*6 tp éwhﬁmq%e llﬁlné'tozﬁ%yo t shapes
ord atlvel the.prjmry air
such 3§, SRt Efifiisal Oniay AL FBEbP e el oc t o suit

a square or rect angul ar outlet such as a conventi onal
ceiling mounted register. O her outlets having
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that extend towards the nozzles which aid in the containment of the air prior to it

exiting the outlet. A gap is provided between the walls and the primary air supply

chamber to allow induced secondary air to flow in towards the jet or jets.

In the case of a square or rectangular register, secondary air may be allowed to flow
from the second region through a central duct or opening in the outlet. This air flows
to a point adjacent to the nozzle or nozzles where it is then entrained into the
primary air flowing from the jets. Other means may be provided to allow secondary
air to flow to a position where it may be induced into the primary air flow, but
typically apertures may be provided in the partition which allow air to flow from the
second region into the first region where it can then become entrained with the

primary air flow. A pair of outlets may be used in conjunction with a combined light



to a point adjacent to the nozzle or nozzles where it
is then entrained into the primary air flowing from
w0 b4j0g1930 Ot her means may be provided to al | ORCT/AU2003/000347

secondary air to flowto a position where it may be

i nduced into the primary air flow, but typically
apertures may be provided in the partition which allow
air to flowfromthe secong region into the first

regi on where it can then becone entrained with the

~_ primary air flow. A pair of outlet e.used in_ .
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PCT/ AU2003/ 000347 4. fitt.ing. In this case, an outlet
may?%a{ﬁ%%e%it8ﬁgﬁagiﬁ%‘§m§%kof the light fitting which
itself may be attached to the air handling unit.
Preferably, the partition conprises a ceiling within a
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be realised that the invention is not to be confined
or restricted to the features of these enbodi ments.
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shown in Figure 1, Figure 3 shows a second enbodi nent
of an induction air handling unit with a square

BRIEF IESCRIFTION OF THE DRAWINGS
These embodiments are illustrated in the accompanying drawings in which;

Figure 1 shows a perspective view of an induction air handling unit with a
linear outlet,

Figure 2 shows a schematic cross-section view of the induction unit shown in
Figure 1,

Figure 3 shows a second embodiment of an induction air handling unit with a
square register,

Figure 4 shows a schematic cross-section view of the induction unit shown in
Figure 3,

Figure 5 shows a perspective view of an induction air handling unit
incorporating a light fitting, and

Figure 6 shows a schematic cross-section of the induction unit shown in Figure



Figure 4 shows a schematic cross-section view of the

i nduction unit shown in Figure 3, Figure 5 shows a
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incorporating a light fitting, and Figure 6 shows a

schematic cross-section of the induction unit shown in

Figure 5. WD 2004/085930 PCT/ AU2003/000347 5

DETAI LED DESCRI PTI ON Referrigng to Figures 1 and 2, the

i nduction unit 10 conprises a chanber 11 with an

Al e enbodi nents, the chanber 11 is
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As seen in Figures 2, 4 and 6 the induction unit 10 is mounted in a ceiling space. The

partition comprises a ceiling 15 and the outlet 16 is mounted within the ceiling 15.

Supply air entering the chamber 11 under pressure leaves the chamber 11 via nozzles
14 as discrete jets. These jets of primary air are directed towards the outlet 16. The
~primary jets induce the flow of secondary air from the ceiling space so that the air

flowing from outlet 16 is a combination or mixture of primary and secondary air.

The outlet 16 in Figure 1 comprises an elongate opening formed by two edge
members 17 and a central guide 18. The edge member 17 is curved and together with
central guide 18 directs the air flow in a substantially lateral direction away from the
outlet 16. This arrangement assists in distributing conditioned air away from the
outlet 16 by causing it to remain attached to the ceiling 15 due to the “Coanda effect”

until its momentum is dissipated at which time it then descends down into the



flowng fromoutlet 16 is a conbination or m xture of
primary and secondary air. The outlet 16 in Figure 1
w@eoups®es an el ongate opening formed by two eRgBEAU2003/000347

menbers 17 and a central guide 18. The edge nenber 17

Is curved and together with central guide 18 directs

the air flowin a substantially l|ateral direction away
fromthe outlet 16. This argangenment assists in
distributing conditioned air away fromthe outlet 16
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bel ow the ceiling 15. This provides nore even rri xing
and prevents dunping of cold air into a room pair
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16 is a conbi nation of primary and secondary air.
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ceiling is the roomor space into which the mxture
of primary and secondary air flows. A portion of the
conditioned air returns to the ceiling space. This is
either by way of additional ducting or via apertures
In thix erabodnant] thepdrhigionaionpidsesa celliveg abrThdfiist Fegionrbove the

air.

ceiling is referred to as the ceiling space and the second region below the ceiling is
the room or space into which the mixture of primary and secondary air flows. A
portion of the conditioned air returns to the ceiling space. This is either by way of
additional ducting or via apertures or slots within the ceiling 15. The air that returns
to the ceiling space becomes the secondary air which is induced by the primary air

exiting the nozzles 14.

The outlet 16 shown in the second embodiment of Figures 3 and 4 comprises a
conventional square register 24. Walls 20 are mounted to the periphery of the register
24 and extend towards the chamber 11. Brackets 25 connect the walls 20 to the
chamber 11 so that a gap 30 is left between the chamber 11 and the walls 20.
Secondary air flows through this gap 30. A plurality of nozzles 14 are arranged in
two rows which are generally directed around the periphery of the register 24. One

row or more than two rows may be used. As seen in Figure 4 a sheet metal structure



to the ceiling space becones the secondary air which

is induced by the primary air exiting the nozzles 14.
w(ah@408%9B@®t 16 shown in the second enbodi ment PET/AU2003/000347

Figures 3 and 4 conprises a conventional square

register 24. Walls 20 are nounted to the periphery of

the register 24 and extend towards the chanber 11.

Brackets 25 connect the wallg 20 to the chanber 11 so

that a gap 30 is left between the chanber 11 and the
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used. As seen in Figure 4 a sheet netal structure WO
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whi ch fluorescent tubes 34 are operatively nounted.

Figuldd® SR esticke R Ht\mtihg\@ 18¢at8@BéthSenl AvdBLBIRLAIE The light
directed towards the outér
fitting 32 comprises a light housing 33 within which fluorescent tubes 34 are

operatively mounted.

The chamber 11 has two rows of nozzles 14 which are directed towards the outer
edges of the housing 33. Primary air is provided to the chamber 11 in the manner

similar to the embodiments shown in Figures 1 to 4.

The outlets 16 are formed by a single curved edge member 17 and a guide 18 that
direct the air flows from the outlet 16 sideways and away from the induction unit 10.
A second wall 35 extends upwardly from the guide 18 and the nozzles 14 are
directed at the space between walls 20 and 35. The primary air flow from the nozzles
14 induces secondary air flow through the gaps 30 on both sides of the induction unit
10.



edges of the housing 33. Primary air is provided to

the chanber 11 in the manner simlar to the
we@pdvaasiyent s shown in Figures 1 to 4. The out | BCHFALS03/000347

are fornmed by a single curved edge nenber 17 and a

guide 18 that direct the air flows fromthe outlet 16
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' [ |t A hi erforated. plate.or
Ina %{%ﬁﬁ?taﬁt%ﬂ?/ée{we{ ﬁ%%ﬁgﬁgﬁ&nﬂ‘%%% @agfb% Srgegaﬁag rvyltg Iq.é)erfora’ced plate or
grill PRdtTEEW M ahdakb sbshddh§ 20Ut &im Wllibe iRHEP&Y ﬁﬁbﬁﬁw&.ﬁcﬁm unit
then there shoul d be nimal mxing of this air wt
10 thirtregls thde pesfioyatatirplitean grfjl.t Ghanghat tee extuee of sstopdateand
grill. Al of the enbodi nents descri bed show

Primgrésr PRyt Heerrtlati 16ds prshrd) sidewaysyihien there sheadil by minimal
mixifyf OF bk vl e $8candiiy e o Gk Phc Reithtad PIate or grill.

conprise a wall or a floor. As will be seen fromthe
above description, the invention provides a unique
All ofrtteh@sibodiments described show ceiling mounted units. However, it will be

readily understood that wall or floor mounted units could also be used. In this

arrangement the partition would comprise a wall or a floor.

As will be seen from the above description, the invention provides a unique method
of increasing air flow from an outlet by combining a primary air flow with a
secondary air flow. The invention is particularly suited to air-conditioning
requirements where the invention will minimise noise output and provide a greater

degree of control for air-conditioning rooms.



of increasing air flow froman outlet by conbining a
primary air flowwth a secondary air flow The
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ARE AS FOLLOAS: 1 An induction air handling unit that
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which primary air flowis re- directed, an outl et
nozzl e on said supply chanber that re-directs a jet of
1. prAmanductiir aiahandlingmréiathdt fupgd Yach privedny dr flow to induce a
partition dividing a space into a first and second
reS@F%‘i‘f?-ar%ﬁlﬁﬂ@%?ﬂf?Pﬂ@lﬁ@hber positioned in said first
region,_ and an air oytlet in said partition haviing an
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claim1l1 further conprising a plurality of nozzles on
sditawaptogmehichwepplychambesul t in a plurality of jets
of primary.air.. 3.. An induction_air handling unit .
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n . : 3 Mdrality of rows, and said
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i nduct i @naidioiitleentiidid pakiitién AeRIgUNSpéufd @it Which said jet of
wherein there are two™ rows of nozzl es.
primary air is directed so that a secondary airflow is caused to flow from

within said first region into said second region.

2. An induction air handling unit according to claim 1 further comprising a
plurality of nozzles on said supply chamber that result in a plurality of jets of

primary air.

3. An induction air handling unit according to claim 2 wherein said plurality of
nozzles are arranged in a plurality of rows, and said outlet aperture is an

elongate aperture.

4, An induction air handling unit according to claim 3 wherein there are two

rows of nozzles.

5. An induction air handling unit according to claim 2 wherein said plurality of
nozzles are arranged in a plurality of spaced rows and further comprising a

plurality of air outlets adjacent each said row.



5. An induction air handling unit according to claim?2
wherein said plurality of nozzles are arranged in a
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10.

11.

12,

13.

plurality of air outlets adjacent each said row. WO
2004/ 085930 PCT/ AU2003/ 000347 10 6. An induction air
handling unit according to claim5 wherein said outl et
apertures are elongate apertlres. 7. An induction air
handling unit according to claim2 wherein said air
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a ceiling of a roomand wherein first region is a
ceiling space and said second region is said room 13.
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wherein said supply chamber is attached to said air outlet.

An induction air handling unit according to claim 9 wherein said air outlet
further comprises walls extending upwardly from said outlet that are

positioned around the periphery of said outlet.

An induction air handling unit according to claim 10 wherein there is a gap
between some or all of said walls and said supply chamber through which

said secondary air flows.

An induction air handling unit according to any one of the preceding claims
wherein said partition comprises a ceiling of a room and wherein first region

is a ceiling space and said second region is said room.

An induction air handling unit according to claim 12 wherein air flowing from

said outlet is directed sideways.
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outl et are curved so that the outlet reduces in width
and then increases in wdth between the entrance and
exit of the outlet. 15. An induction air handling unit
according to either one of tlains 13 or 14 further
conprising a guide | ocated centrally vvithi n the
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An induction air handling unit according to claim 15 wherein said guide splits

the air flow into four streams.

An induction air handling unit according to any one of claims 1 to 11 wherein
said partition comprises the floor of a room and wherein said first region is a

space below said floor and said second region is said room.

An induction air handling unit according to any one of claims 1 to 11 wherein
said partition comprises the wall of a room and wherein said first region is a

space behind said wall and said second region is said room.

An induction air handling unit substantially as herein described with

reference to the accompanying drawings.



