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particular to a diffuser where primary air flow
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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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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.



air away fromsaid supply chanber, a partition
dividing a space into a first and second region, said
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which said jet of primary air is directed so that a
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shaped accordingly. Alternatively, the primary air
supply chanber and nozzles may be configured to suit
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exiting the outlet. A gap is provided between the

wal l's and the primary air supply chanber to allow

The ?Lg?égﬁgy BEGROFRIA With allutdIRY Ifaheywes Ssidthe dirRbctifif of the air
as it moves away from the outlet. In addition, the outlet may be provided with walls
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



In the case of a square or rectangul ar register,
secondary air may be allowed to flow fromthe second
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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 3 shows a second enbodi nent of an induction air

handling unit with a square register, Figure 4 shows
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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 schenmatic

cross-section of the inductigon unit shown in Figure
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air-conditioning plant.

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



14 as discrete jets. These jets of primary air are
directed towards the outlet 16. The prinmary jets
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conbi nation or mxture of primary and secondary air.
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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



portion of the conditioned air returns to the ceiling
space. This is either by way of additional ducting or
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secondary air which is induced by the primary air
exiting the nozzles 14. The outlet 16 shown in the
second enbodi ment of Figuresy3 and 4 conprises a
conventional square register 24. Vﬂlls 20 are nount ed
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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.
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chanber 11 in the manner simlar to the enbodi nents

shown in Figures 1 to 4. The outlets 16 are fornmed by

a single curved edge nenber 17 and a gui de 18 that

direct the air flows fromthg outlet 16 sideways and

away fromthe induction unit 10. A second wall 35
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above description, the invention provides a unique
readibaundgrstood 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.
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of primary.air.. 3.. An induction_air handling unit .

accor di %@a‘¥’510&"} dividing anace into frsspndserend gegion, said supply
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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.

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.

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

rows of nozzles.

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.
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apertures are elongate apertures. 7. An induction air
handl i ng unit according to claim2 wherein said air
outlet conprises a rectangular or square aperture and
wherein said plurality of Afzzles are positioned
around the periphery of said square or rectangul ar
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in said supply chanber
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per i gher yeg?fd)%salnde outl et. e? Rn 1|%ﬂduct| oﬁ air ceHngEAr
hapeiiurg. unit according to claim 10 wherein there is a

gap between sone or all of said walls and said supply
chanber through which sald secondary air flows.

An un| di ny one
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Arapientire thatnis adjackanstid phutality ofneerlds.ng to claim 12
wherein air flowwng from said outlet is directed
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An induction air handling unit according to any one of the preceding claims

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.



14.

15.

16.

17.

18.

19.

20.

14. An induction air handling unit according to claim
13 wherein the edges of said outlet are curved so

wWQ bantt/084980 out | et reduces in width and then i nCPEEAE2008/M000347

wi dt h between the entrance and exit of the outlet. 15.
An induction air handling unit according to either one
of clains 13 or 14 further conprising a guide |ocated
centrally within the apertuil® of said outlet to split
the air flowfromsaid outlet. 16. An induction air

haQdid iRl dir BSG ﬁﬂitta‘ac&ﬂcﬁhg"t& ﬁﬂﬁel?edvﬂzﬁe% oLl gs of
splits the air flowinto two streans. 17.

i saligchutbet aae cubvrbdd 1hat e dudeiceddicein widthaind then increases in
wherein said guide splits the air flowinto four
sW@Qﬁb@M@@l‘t%@qmﬁ@a@m@d exitrofithaatuthely unit accor di ng

to any one of clains 1 to 11 wherein said partition
conprises the floor of a roomand wherein said first
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region 1s sard room on arr

ufiiitha€ éSPrRthd & gaitle 108ted ceft@llfByvithinahé hpehen€obsaid outlet
said partition conprises the wall”of a room and

whe splihtheadid flpir Gonregd ontles a  space behind said wal |
and said second region is said room 20. An induction
air handling unit substantially as herein described
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the air flow into two streams.

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.



