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DESCRIPTION

[0001] The present invention relates to a duct section for an air movement duct for apparatus
for ventilating, heating, air-conditioning and/or cooling a space.

[0002] The Invention seeks to provide improvements In the efficiency of the air movement,
particularly, but not exclusively when it is required to deflect the path of the air movement.

[0003] US Patent N0.42551/76 discloses an arrangement in which to flows of air are combined
INto one duct and at the outlet of the duct provides a plurality of curved louvreswhich are
pivotally mounted at the outlet ends of the air duct to direct the mixed air in any desired
direction but no indication is provided of how the louvres are pivoted and whether they are
connected together or not. They are designed essentially to dissipate the outlet air from the
duct system. The present invention seeks to provide a ducted flow system in which the flow of
the air Is guided in a controlled manner.

[0004] According to the present invention there Is provided a duct section for an air movement
duct, comprising a duct inlet section for a fan driven primary air flow, the duct section further
having a peripheral air inlet through which a secondary air flow is drawn into the duct section
by entrainment by the passing primary air flow to form a combined air flow of both the primary
and the secondary air flows, a nozzle comprising a guide vane arrangement being located
downstream of the peripheral air inlet so as to be impinged by and to direct the combined air
flows, wherein the guide vane arrangement of the nozzle comprises a plurality of guide vanes
In spaced parallel relationship and extending transversely across the duct section, wherein the
guide vanes are elongate and arranged to be pivotable about their longitudinal dimension
transverse to the direction of the air movement whilst remaining in the parallel relationship, the
nozzle being pivotable about an axis substantially aligned with the periphery of the duct section
to Incline the vanes at an angle to the flow direction of the combined air flows to deflect and
guide the airflows.

[0005] Preferably, the nozzle comprises a further part of the duct section spaced from the duct
Inlet section to form the peripheral air inlet therebetween.

[0006] Alternatively, the peripheral air inlet comprises a slot or plurality of slots extending
around substantially the entire periphery of the duct section in a plane normal to the direction
of the primary air flow.

[0007] In a preferred arrangement the nozzle is pivotable by up to 20° from the axis of the duct
section, and preferably up to 10°.

[0008] In a preferred embodiment, the periphery of the Inlet side of the nozzle 1s profiled, In
cross-section, to provide a curved inlet edge to provide a smooth transition of the internal
surface of the duct section for the air flow from the primary duct section through the guide
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vanes irrespective of the angular displacement of the nozzle.

[0009] A preferred embodiment of the present invention is shown In the accompanying
drawings In which:-

Figure 1 shows a schematic cross-sectional view of a duct section with a guide nozzle inclined
at an angle to the axis of a primary part of the duct section and hence the air flow passing

through, to deflect the air flow,

Figure 2 illustrates the duct section of figure 1 in which the nozzle axis is correctional with that
of the primary duct section,

Figure 3 shows a schematic part sectional perspective view of the duct section in which the
guide vanes of the nozzle have been omitted in the interests of clarity, and

Figure 4 Is a schematic illustration using bubbles indicative of the air flow to indicate the air flow
through the duct section and the nozzle.

[0010] Referring now to Figure 1 there i1s shown a schematic cross-sectional view of a duct
section 1 which consists of an duct inlet section 2 for a fan driven primary air flow moving in the
direction indicated by the arrow 3 and, downstream of the duct inlet section 2 a nozzle 4 which
IS spaced from the inlet duct section 2 to provide a peripheral air inlet 5 through which, In
operation, the primary air flowing past the peripheral air inlet 5 entrains air from outside the
duct section 1 to provide a secondary flow 8 Iinto the nozzle so that a combination of the
primary air flow and the secondary air flow passes through the nozzle 4. In another
embodiment, the peripheral air inlet 5 comprises a slot or plurality of slots extending around
substantially the entire periphery of the duct inlet section 2 in a plane normal to the direction of
the primary air flow.

[0011] The greater flow of air formed by the combination of the two flows generates a ventur
effect through the nozzle 4 which speeds up the flow of air through the nozzle.

[0012] As shown In cross-section In Figures 1 and 2 the nozzle 4 has three guide vanes 6
arranged In spaced parallel relationship and extending transversely across the duct section 1
to guide the air flow. In cross-section, the vanes 6 have an aerodynamic profile to minimise
turbulence as the air passes through the nozzle 4. In the embodiment of the invention shown In
Figure 1, the nozzle 4 Is arranged to pivot about a point 7 adjacent the periphery of the duct
Inlet section 2 to deflect the flow of air at an angle to the inlet flow of primary air as indicated by
the arrows 3 In the duct Inlet section. This arrangement has the effect that secondary air
entering adjacent the pivot point 7 travels at a different speed than the secondary air drawn In
at other points on the periphery, particularly at a point 180° spaced from this pivot point 7/,
where the peripheral gap is wider. This speed difference can be used to bring about change In
the flow direction. This has advantages in directing the flow leaving the nozzle 4.
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[0013] The periphery of the nozzle 4 has a profile In cross section which has the same or
slightly smaller internal diameter than that of the duct inlet section 2 and on the upstream edge
9 of the nozzle the profile Is curved outwardly radially as shown to provide a smooth transition
for both the primary and the secondary air flows into the nozzle 4.

[0014] The referring now also to Figure 3, there i1s shown a part sectional view of the duct
section in which the vanes in the nozzle have been removed from the nozzle in the interests of
clarity. The arrows 8 indicate the secondary air flow passing into the interior of the duct section
1 to combine with the primary air flow as both the air flows pass through the nozzle 4.

[0015] Figure 4 Illustrates schematically, by means of bubbles, the general disposition of the
air flows. The primary air flow 3 enters the duct section 1 in the direction of the arrow 3and the
secondary air flow 8 passes through the secondary air gap 5 to combine with the primary air
flow so a much greater volume of air passes through the nozzle 4 as indicated by the density
of the bubbles. Thus, a venturi effect through the nozzle is generated.

[0016] It will be understood that different embodiments of the nozzle 4 may arrange for the
guide vanes to be pivoted In a different manner. For example, the nozzle could be pivoted
about a transverse axis located on the axial axis of the duct section 1 so that the peripheral air
Inlet 5 has a reduced gap at one edge and an increased gap at the edges located 180° apart
when 1t Is tilted. It is also possible for the vanes to be connected via a linkage arrangement
movable to tilt the vanes simultaneously whilst retaining them In spaced parallel relationship.
Although three vanes are shown it will be understood that the number of vanes provided would
depend upon the requirements of the particular installation and could therefore be one or
more. Although shown as circular in cross-section, it will be understood that the duct could
have a square, rectangular or other cross section.
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PATENTKRAV

1. Kanalsektion it en uftbevaegeisaskanal der omiatier en kKanalindigbsssakiion
(2}, som har e primaent iuftindgiad i en ventiialordreve! primasr uiistram, hvilken
Kanaisektion (1) vaeriigers omiatier et pentert iuttindiab (&) nedsirams for det
primagre iuftingiagd, gennem hvilkel en sekundser luftstregm (8} rsekkes nd 1 Ka-
naigektionan {1} vad meadrivining al gen passerends pnimeaere iutistrgm {3} for at

danne en kombineret lufistrem af bade den primesre og den sekundasre uft-

stragrm, en dyse (4} der omfatier of styreskoviamrangemeant, som er anbragt nad-

strams for det perifere uftindigh (5) Tor saledes at Blive pavirket af og for al din-

gerg de kKompinerads uftstrammaes, hviiket styreskoviarrangement for dysen (4)
omifatier el antal styreskovie {B), der er | &t adskilt paraliell formold og som
straskier sig pa tvaers af kanaisekiionean (1), kendetegnst ved, at

styreskoviens (b} er aflange og indrellet i al vapre dreielige omikrng dsres
mngdedimension pa tvaers af retningen af luftbevesgelsen, mens de forbliver |
det paraiialie forhold, hviiken dyse {4} er draslig omkrng en akse (7}, der 1 gst
vaasentligs or pa linje med periferien af kanalsektionen {2} for at haslde skovie-
NE | en vinkal med strgmnmimngsreiningen tor ¢ kombinerade iulistromme for &t

aibgie og styre wiistremmene.

2. Kanaisektionen i en ultbevaegeisaskanal iipige kKrav 1, hvor dysen (4) om-
fatier en yaeriigere del gt kanaisektionen {1}, der or adsiagit tra kanalingipbssek-

£ N

tionen (2 for at danne det penfers IWindisd (&) derimneliem.

3. Kanalgseklionen i en ufibevasgeiseskanal daige kKrav 1, hvor det perferg gt
ndigt {5 omfalter en sias glier o antal slidser, der straskier sig omkring 1+ det
veeserntiige hale perdenen af kanalindigbssekiionan (£} 1 et plan, der er normatt

forhiold B retrungen af den primeasre ufisiram.

4. Kanalsekiion ti en lufibeveageiseskanat ifgige ef hvilket som heist at kravens
T3, hvor dysen {4) Kan drejes op ti 207 fra aksen for indigbsselktionen af den

orimessre luftstramskanal (2},
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2

3. Kanaisekiion il en lufibeveasgeiseskanal taige of hvilket som heist af de fore-
gasnde krav, hwor periferien af indisbssiden af dvsen {4) er profileret | tvasrsnit

for at tiveiebringe en buel indighskant, der aanner an evn overgang af den in-

are overtiade at kanaisektionen (2 W iuftstrammean ira den primesere kKanaisaikd-

5 on gennem styreskoviens (6} uyansal vinkaiforskyaningsan af dysean.
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DRAWINGS
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