VALVE FOR Al R- CONDI TI ONI NG SYSTEM The present invention relates to a N
vari‘abl e -vol une valve for use in a gas flow system such as an

air-conditioning system which typically will conprise a nunber of "separate

ducts and outlets.and val ves are providedlat suitable |ocations Qﬁl@s%or%(éj
artially close the duc i al L f [ t he demands o

ltohe systgm One known féf’&fgk?éh m&mbﬁﬁ%ﬁ%&%’t&% as a butterfly

val ve and conprises a sinple ¢ircular plate nounted on a pivotal shaft
extending in the plane of the plate and adapted to be driven so as to vary l
the valve's position relative to the circular duct in which it is nounted. ™

Anot her  known syst eThe présderftinvantionaelatesdord vadablévelume vable floblise i
ot'herwi-se di splaceable relative to one another to vary 'the degree of

lap of th - vary
et and 1 net BEE oMY Sy SGER R AR ik 8o RIS Byaéie WA Bifiealy Wit
Var i abl e volRBBUSE L nRAIer ofsepaiate icts a BUIER A BIHRT A Byodided

automatic control systemand, particularly in the fully opened position,
wi |1 gener até suitablé lpeatioasntamlose qtopa@laé%cmssdb@educwgz yestiigt gicfow e
drop. The present invention is concerned with new and useful alternatives
to previous aucopditg to tvel démanddefitheaystérat in at | east preferred

enbodi ments will provide a structure which is inexpensive to manufacture,
durabl e and reliabl &mgndRit fdriP ef Variable Vol infeeVaIvatis Knidwh asiPbafterfipn
I n-use. According to the present 1 nvention, there is provided a variable

yotume Val Ve f0L a domprisSs L HHpR ciHihaPbid Aidinted"8h' A PilBtal¥RAR™

extending in the plane of the platé and adapted to be driven so as to vary

the valve's position relative to the circular duct in which it is mounted.
Another known system utilises two apertured plétes which are slidable or
otherwise displaceable relative to one another to vary the degree of overlap
of the apertures thereby varying the cross-sectional area of the duct and in
this way the air flow is controlled. |

Particularly for air-conditioning systems it is desirable to
manufacture economically a variable volume vélve which can readily be (.
adjusted for example by an automatic control system and, particularly in the
fully opened position, will generate the minimum amount of noise and
produce a very low pressure drop. The present invention is conéerned with
'Inew and useful alternatives to previous proposals and it is believed that in
at least preferred embodim,ents will provide a structure which is inexpensive
to manufacture, durable and reliable and most importantly will gengrate

little noise when in use.
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the like and conprising (a) first and second valve nmembers each being

pi votal around an axis which in use is arranged to extend across a duct and
(b) each val ve nenber having a convex. surface when viewed at right angles
to the pivot axis, the convex surface beipg presented towards the air
flowi ng al ong the duct, in use, (c) each vél've nenber extending fromits

pi vot axis in a downstreamdirection along the duct, (d) actuating neans
provi ¢ed for displacing the respective valve nenbers towards or away from
one anQkher so as to nove between open and cl osed positions of the val ve,

(e) the actuating mearobdingto thetmesent mvemtioryctherelis providekEa vagabRrl ve

menbers and conprising a rotatable shaft extending across the val ve duct

and adapt ed Woﬁﬁné%ﬂﬁbﬁ’@?@iﬁ 8 ngﬁﬁt‘d\‘i‘cﬁ;ﬁﬁ aﬁ@EBKPﬂﬂalﬁngLsé@gélh(%r)

| i nkage which 1's pivotally connected t e respective valve ne

t he valve ne . hej | [ ' al o he duct, such
that the air n@ﬁai’@o@qﬁ n‘%’ﬁ@g&ﬁ% E(% ﬁ#&%@tﬁ?ﬁ’h@%&ﬁs h‘%ﬁh‘gf%f'aﬁﬁchem ve
menber having an e] ongated surface for contacting a wall qf the duct in the
cl osed positi Bwotﬁr%nogmgag ,amw‘fvsh Vi Usg$ aF tﬁi%@ﬁ&l%"?ﬁ%%@@ﬁﬁ@é‘t ed
t hrough a common hi nge whi ch extends generally centrally across the val ve

duct so that (eeachhowivemember paving e convexdsurfacenavihven wiewedbat sight
havi ng separate hinge connections to a connecting el enent. -3- In a

preferred enbanghesito thelpivaet axis} theyconeex surface bieisg preserited tawayds the air
di spl ace the val ve nenbers by substantially the sane anount in opposite

directions WhtahtighlonETther dael, inakses (6) each Walvé member dendiMgefdm itshe
i nventji on al so extends To enbodi ments which are
pivot axis in a downstream direction along the duct, (d) actuating means
_provided for displacing the respective valve members towards or away from
- one another so as to move between open and closed positions of the valve,
()] the actuating means being located in a zone generally between the valve
members and comprising a rotatable shaft extending across the valve duct
and adapted to be rotated when in use, (f) the shaft carrying a pivotal
linkage which is pivotally connected to the respective valve members, (g)
the .valve members being arranged to guide air flowing along the duct such
that the air does not interact with the actuating means, and (h) each valve
member having an elongated surface for contacting a wall of the duct in the
closed position.
~ Preferably, the valve members are hingeably interconnected
through a common hinge which extends generally centrally across the valve

duct so that the embodiments are possible including the valve members

having separate hinge connections to a connecting element.



not symmetrical and it is also possible for the val ve nenbers to be
actuated so as to nove by different anpunts. The'invention extends to a
val ve when nounted in such a valve duct. Preferably, the duct is of
rectangul ar cross-sectional shape, eagh val ve nmenber having | ateral edges
which in use are disposed adjacent BgpoSite side walls of the valve duct
and a distal portion of each valve nenber extends transversely across the
duct and in the fully closed position of the valve lies adjacent to or%n
abutnment with a wall of the duct disposed at right angles to the oppo%#te
side wall's. In lygenzr prefeereds, embodimmenta thef actuatingrberians ntoperatese in

whi ch the val ve nenbers cooperate in a clamlike formw th the actuating

means | ayprtiiesllydot HRplacnthé ardve Anentbak! i mtaﬁ@gf thR"Rfhel S Of

curved formfor exanple generally air foil in shape or maxi mum
mthz‘l%eh?f‘gf“ﬁgﬁé*’#“% _ "ﬁgﬂWHéfé?gdé %?"E'dﬁe@icaf'i %'a%gfibg@«?%bsdm
shant SV e RPN B it
arm bei H{Ptfsvme@@calr?@% )éZ? fvlFS&haOﬁS @cfé’ﬁ |téetv|ag‘f%mm Frtob@ actuatednks are

| i nked to respective ends of the rocker armand to respective portions of
the val 5@ astoonevelny:different amauntss the rocker armin a first direction
noves the val ve nenbers towards each other and contrary
The invention extends to a valve when mounted in such a valve
duct. Preferably, the duct is of rectangular cross-sectional shape, each valve
member having lateral edges which in use _aré disposed adjacent opposite
side walls of the valve duct and a distal portion' of each valve member
extends transversely across the duct and in tl';é. fully closed position of the
valve lies adjacent to or in abutment with a wall of the duct disposed at
right angles to the opposite side walls.
| In general terms, at least a preferred embodi.ment-is one. in which
the valve members cooperate in a clam-like form with the actuating means
located inside the clam shape.
Preferably, each valve member is of curved form for example
generally air foil in shape or, for maximum economics of manufacture, may
| cofnprise a series of flat panel portions which are integrally formed and
.connected by bends at spaced points.
~ Any suitable form of actuating means can be adopted, but a

preferred and advantageous mechanism is one comprising a shaft arranged

to extend laterally across
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r ot ation noves the valve nmenmbers away from one another and to the closed
position of the valve. Advantageously the valve duct is nmounted in a nmain
duct of greater transverse di nension and extending in the downstream

di rection wher eby noi se generation is substantially avoided. For
exanple, with a valve duct having a traverse di mension of the order of
200mm t,he main duct has a traverse di nension of about 300nm I n ot her

vvords;ra space of about 50nmm has been- 4-otnd advant ageous between t he
peri phecy of the valve duct-and the interior of the main duct. The

| nvention extends,d oy2iyd! ek Udd 0BEBRe&N S 188! valtlvel fidderB) { aplrokidet: Of

ducts including s rat egl cal aced_ var val u ted t
be driven by an %Mt #%‘E ﬁeﬁﬁﬁtis aﬁ%\/\énga‘\ég%’;(ﬁatt reﬁ'ﬁ'ggpﬁ@% 0
syst em havi ng a mirdtradl ]dmks:a:fe)rlnécsi rlgaarGSﬁequWee@ndsemfnttéle Fegker
provi di ng appropiat g Ct gat i ggﬁ%égeg,é tﬁbp@g{gﬂgnl otfhetﬁgstﬁn_vé:ommers

illustrative purposes only an,e t “of theln t

described with rEIeFelErPtAtLRR 40 %ﬁnﬁ h A * |on% %\%9%3&%‘ 1
is a scherra_t | Quowdspsthe evhllvealmembieds ctewardsneadh oqghean agdh ENRIRTYOf
variabie vol Ut YAlaGd AovklS Uhe OGkibON nehbiLE® staly® Aréih 0Bhes Wideond

view correspondi ovm n% the val e I n an open position

and onmitting thea%t%t'-?% qy%é"?ﬁi’r‘: 9t Fﬁﬁsga Veclarity;

Advantageously the valve duct is: mounted in a main
duct of greater transverse dimension and extend:.ng in the
downstream direction whereby noise generation is
substantially avoided. For example, with a valve duct
having a traverse dimension of the order of 200mm, the
main duct has a traverse dimension of about 300mm. In
other words a space of about 50mm his been £found
advantageous between the périphery of the wvalve duct and
the interior of the main duct.

The invention extends to an air-conditioning system
including a multiplicity of ducts including strategically
placed variable volume valves each adapted to be driven
by an electrically or pneumatically powered actuator, and
the system having a control device for sensing' air flow
requirements and providing appropriate actuation signals
to control the system.

V | ' For illustrative purposes only an embod:.ment of the
invention will now be described with reference to the
accompanying draw:.ngs, of which:-

Figure 1 is a schematic cross-sectional side
elevation through an embodiment of variable volume valve
in a closed position; ' '

Figure 2 is a cross-sectional view corresponding to
figure 1, but showing the valve in an open position and
omitting the actuating 1linkage .for the purpose of
clarity:

Figure 3 is a plan view of the valve of figure 1 and
2 and omitting for clarity valve blades and llnkages, and

Figure 4 is a view on a reduced scale in section and
schematically illustrating the valve mounted in a main
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Figure 3 is a plan view of the valve of figure 1 and 2 and onitting for
clarity val ve bl ades and |inkages; and Figure 4 is a view on a reduced
scale in section and schematically illastrating the valve nounted in a nain
duct. As will be best seen fromfigure 1, the valve conprises a rectangul ar
duct 10 having side walls 11, a topw&+ 12 and a bottomwall 13, and
nmounting a pair of valve bl ades nanely upper blade 15 and | ower blade 16,
which are pivotally interconnected at an upstrean1jnterengageneni?
position _on a hinge pin 1 7A. Each valve blade is generally arcuate, %t
pressed duem a fl at panel wth bends 17, .18 and 19 and terminating in a lip

20 at its free nd;,ﬁa h val ve blaqp has,a_centr'lly | ocated | ug 22 which
i s connected pi4r8t ¥! yEQnr hSeen i_ﬁ?ﬁbef@ﬂ',e and&WiYﬂl‘/‘#nC@mﬂﬂS% g votal ly
ttached t [ -end of.: ke 24 £ dt mai ti
Fod 25 TRCEatRyAT Bt 15CPEviRE HirE Wallning Waiwall 12andia hotham waHougn « he
duct | ' Ly ' : ' ted to b
rot at ed by 2R Sedntite T PalTE Ve PIales HaRRE Shnek Hiafi8! 1o SnddRRet onal
manner e NSiYRi _ eRkv | a L1 ches
t her er_sta‘gtgg.é f?gws:%Béews?gﬁvtﬁg‘{&?g*'a?ﬁ%@"?@ c_)_c%g:\rl\é'é\r nﬁﬁﬁpéﬂm
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drop across the device is provided wwth only a | ow degree of noise
gener at iterminating in a lip 20 at its free end. Each valve blade has a centrally _
loca_ted hjg_22 which is connected pivotally through a linkage 23, and ™
which in turn is pivotally attached to a respective end of a rocker arm 24
fixed to a main moi.mti_ng rod 25. | | I |
As shown in'fig_ure- 3, the mounting rod 25 extends fight through
the duct and is pivotally mounted on nylon bushes 27. The rod is'adapted
. to be rotated by an ‘electric or .pneumatic aétuator coht_rolled in a
conventional manner and responsive to conventional devices such as
switches or thermostats. .
| It will be seen that rotation of the rocker arm in an anti-clockwise
direction when viewed as in figures 1 and 2 causes the valve blades to o
move to be adjacent to one another and the profile is such that a close
approximation of an airfoil shape is achieved, whereby a low pressure drop
across the device is p'i"bvid_ed:with only a low degree _of noise generation.
Ina typicaf embodiment, the valve duct has a rectangular shape
with a height of 200mm across the duct and as shown in figure 3 this is
mounted in a larger dimensioned discharge duct 28, which preferably
includes. about 25mm of acoustic insulation 29 in the wall. A spacing of
| abdut 50mm from the edge of the valve duct to the dischargé duct has been

found to be most beneficial in avoiding generation of noise.



If a typical embodiment, the valve duct has a rectangular shape with a

hei ght of 200mm across the duct and as shown in'figure 3 this is nmounted in
a |l arger dinmensioned discharge duct 28, whith pref | t
25mm of acoustic insulation 29 in the wall. A spacin from
the edge of the valve duct to the dischargg duct ha{;ﬂﬂﬂmﬁﬁﬁmmﬂmﬁe nost
beneficial in avoiding generation of noise. - o IRNC LDy MM S
CLAI M5, 4. A vari abl e vol une val ve foCLAWMAS n a rectangul ar duct of an
air- cQpditioning systemor the |ike and conprising (a) first and second
val ve menbers each being pivotal around an axis which in use is arranged to
extend across the duct (b) each valve nenmher having a convex surface when
viewed at rigft angl & vasiable valume yrhve femuse dnwa tectangular duchgf an air-
presented towards, air flowing al o t.he duyct, in, use, (g) each valve nenber
ext endi ng f r ofOnditigning systed of tggd&kﬁ@[‘ cERMEPrisg i(%)nﬁﬁt seco dtr;ﬁVQd)

Fovards. or ”gﬁﬁéeﬁ%?al% saehoReingPRL SFobnd At SR whifh dPetisert aasess! to
Ganeral 1y bet S atFost e lfscbl Glctt SallBr PismBel hayi6e' Tialhek §tioe .
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a pivotal linkage warch1s p ‘he T espective va

menbers, (g) ﬁ&ﬁ?ﬂ%%?&?hﬁﬂ&vﬂ% alormgRAdu&, Y ude, (é'? éaéh%lwn?érﬂaea

t he duct such't e air does not Tnteract wth the actuating neans an

(h) each val vextaidifg fre its pivotcaxis date dowtistreaen direction alorigithedduct, (d)
b.

actuating means provided for displacing the respective valve members
towards or away from one another so as to move between open and closed
positions of the valve, (e) the actuating means being located in a zone
generally between the valve members and comprising a shaft extending
across the valve duct and adapted to be rotated when in use, (f) the shaft
carrying a pivotal linkage which is pivotally connected to the respective
valve members, (g) the valve members being arranged to guide air flowing
along the duct such that the air does not interact with the actuating means
and (h) each valve member having an elongated surface for contacting a

Y wall of the duct in-the closed position.

2. A valve as claimed in Claim 1, wherein the valve members are
hingeably interconnected about a common hinge having a common hinge
axis which extends generally centrally across the valve duct when in use so

that the pivot axes of the valve members coincide.

3. A valve as claimed in Claim 1 or Claim 2, wherein the valve
members are mounted to be displaced by the actuating means to a

substantially equal and opposite extent and the valve members define a
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wal | of the duct in the closed position. 2. A valve as clained in Oaim
1, wherein the valve nenbers are hingeably interconnected about a conmmon

hi nge having a common hinge axis whi ch ‘exteends y across

t he val ve duct when in use so that the pivot axgmmmmlu“mﬂlumﬂ nbers

coi nci de. 3. A valve as claimeddT-Claim1l ort Cfailn 2% wvherein the

val ve nmenbers are nmounted to be displaced by the actuating neans to a
substantially equal and opposite extent and the val ve nenbers define a.
substantlally symmetrical_ structure viewed at right angles to the pive#

axi s of substansia Wmmﬂamﬁ&ﬁumremlewed at right anglesctoatheepivot ady one of
t he precedi % ns, mherelg the pivotal |inkage conprises a rocker arm
pi vot al Q@Gﬂh@ Vﬁb’erﬁlﬁfé €ISve |inks which are connected to the
respectlve val ve nenbers. 5. A valve as clained in any one of the
precedi ng cl ai ns, wherein each val ve nenber conprises-a sheet bent to form

o) o oL I G S Sy Y 2 e e b 1°
2 aconthaPtel Bkalp CaRRANEH frcksp PR FBHEER 4 S .

fully Cii@lwARH ar@eonfected td\thé iépativid daRRmdinBex, one of the
precedi ng clal ns, ere|n the tirst n secon ve nenbers are
constructed to be_of clamlike form 8. A variabl e vol une val ve as
defined in any one of the preceding clainms when nounted in a valve duct. 9.
A vari alyl.e vol Unwvahee as claimediineany on@ of thé prebeditighclaivnsy Whérein

- each valve member comprises a sheet bent to form a profile which is an

o/

approximation of an air foil shape.

6. A valve as claimed in Claim 5, wherein a distal portion of each
valve member has a substantially flat surface adapted to come into
abutment with or lie adjacent a corresponding flat wall of the duct when

the valve is in the fully closed position.

7. ~ A valve as claimed in any one of'the-precedi_ng claims, wherein

the first and second valve members are constructed to be of clam-like form. o

8. A variable volume valve as defined in any one of the preceding

claims when mounted in a valve duct.

9. A variable volume valve as claimed in Claim 8, wherein the valve
duct is mounted in a main duct of greatei' transverse dimension and
extending in the downstream direction whereby noise generation is

substantially avoided.



duct is nounted in a main duct of greater transverse dinension and
extending in the downstream direction whereby noi se generation is

substantial ly avoided. * 10. A vari abl & vadl ume vm“mm ﬁﬂl‘t&llllln
Claim9, wherein the main duct has a transverse dine OXRIBnel y 50%

greater than the transverse di mension of #e valve duct. “11. A variable
vol unme valve for an air-conditioning system substantially as herei nbefore
described with reference to the acconpanyi ng draw ngs. 12. An

ai r-cogditioning system haviing a nultiplicity of the ducts, at |east sone
of whi ch i ncollPor at e Aavariablébveluroe vaive as claimed imClaim 9, wherein ghefmain
Clains 8 to 11, each of the variaple volune val yes Rei ng\%?dapted to be
driven by a pduet dasaé teansverse on tapproxymeately aB% cgreater than the
system the control deyice qQperagting too sense air flow requirenments and
provi de appr oBRNSY&sgdIMenss “ﬁaftgthﬂg‘éa.lve uct.

11. A variable volume valve for an air-conditioning system

substantially as hereinbefore described with reference to the accompanying

drawings.

12. An air-conditioning system having a multiplicity of the ducts, at
least some of which incorporate a variable volume valve as claimed in any
one of Claims 8 to 11, each of the variable volume valves being adapted
to be driven by a powered actuator in response to a control device for the
system, the control device operating to sense air flow requirements and

provide appropriate actuation signals.



