*2119440 Centrifugal Fans . -2- The invention relates to centrifugal fans
o the kind in which the inpeller conprises a back plate carrying an array
.of bl ades .di sposed around a peripheral region of the back plate with thej
inner 5-edges equal ly.spaced fromthe axis of rotation to provide an | ILF
regian, comonly.known as the i-npeller eye, into which a gas, such as\aiy/
"N drawn to replace that which is expelled outwards between the%ﬂgﬁ aso
the inpeller rotates. In such fars the 10 inpeller is normally

within a casing i.n the formof a volute, provided wth an inlet opening

whi ch communi cates with the eye of the iﬁpeller, and an outl et opening
comuni cating with the space around the inpeller through which the gas is
di'scharged in 15 use of the fan. The flowate of a centrifugal fan can be
-varied by varying the speed of rotation of the inpeller but this is not

al ways desirable or practicable. @lhtrifugal Fihfl ternative is to provide
danpers, which may be positioned e : | et or outlet side of the
fan, depending on the nature of the fan and the characteristics required,.
and al't hough such danpers tend to lower the fan efficiency to sone extent
25 depending on the form enpl oyed they have the advantage of sinplicity and
low initial cost conpared with nost methods. used for varying.the inpeller
speed. ' ' '



One form of danper in common use consrsts of a plurallty of parall el

pi vot abl e bl aes, usually 30 di sposed across the fan outlet, and providing a
of. or | esser resistance to the gas flow dependi ng upon their angul ar

Anot her form of danper nekes use of radially extending pivotable

the fan inlet. 'In use of 35.a centrifugal fan full pressure is
deve eped by the fan onIy when gas enters the .inpeller eye axiatly and
wi thout swirl. The radi al vane dadper is arranged to develop -3-. a

degree of pre-rotaggdon, of 8 S # t he_di rec ﬂu 1 ggeller rotation,
and as. a result.t ee*%g§ﬁ 1oRTB3BBR B9 ?ﬁ@ ?h B8 taflBed, with a
“consequendf athe eklimd | tn whléhomhatémpeﬂlpvmeompbsseataohacBuch 5 danper
permts t gL pa fi e_parall el bl ade
danpers r erredéfﬁyfﬁé %£fg?hé?n%§ %%%s%?%gggg %P€%£§n3b|e t he bl ades
t o rot at ep¢riphecal one smm sofotbe dbaek| plabe e«z;bhpt hedreiinnep . 1t

s knows ihads!ogud1yvepabbaderan sagesmne andrspsedonf spmel | er rotation.
the flowate |s a uncilon 0 S I's made use of in

provi di ngPEAVELS RMat %tfﬁ?ﬁ46F’d5ﬂﬁ%Pn£%l6th§sa§d§éﬁtages over the forms
of danperszpébVer degey i brtio dhiek wi khshesaphasentib|obst deawal | ow ng

ororrod 10 TEELTre TaRE *Buenc TS PrratiFa OBt hual¥ehehtrfly parall el to
t he inpelthe b&aéeand8|hherp@paibsrardaapes pl Bnesuaht fer:sotheof a crrcular
| 10 icpeller is normally housed within a casing in the
ferm of a volute provided with an inlet opening which
comzunicates with the eye of the impeller, znd an
outlet opening communicating with the space around
the impeller through which thé gas is diScharged in
15 use of the fan. - o
The flowrate of a centrifugal fszn czn-be
varied by varying the sgeed of rotation of the .
1mpeller but this is not =1ways desiradbls or
practicable. )
20 An alternative is to provide dampers, which
may be positioned either on the inlet or outlet side
of the fan, depending on the nature of the fan ard
the characteristics required, snd although such
. danpers tend to lower the fan efficiency to some extent
25 dspedling on the form employed they have the advantage
' of simplicity and low initial cost cozrzrsd with most
methods used for varying the impeller speed.
' Cae form of dazper in comncon use consists
of a plurelity of perzllel p*voucHle blsdes, usually
%0 éisposed across the fan outlet, =2nd providing a grester.
or lesser resistarce to the gzs flow depending upon

3

their angular setting.
Inotker form of dazper nakes use of radially
extenéing pivotable vanes at the fan inlet. 1In use of
35 a centrifugal fan full pressure is developed by the fan
only when gas enters the impeller eye axially and without’
swirl., The rsdial vane damper is arranged to develop



*20 disc supported coaxiall.y and non-rotatably within the array of bl ades,

“ith its edge closely adjacent the inner edges of 'the bl ades,

t he di sc

bei ng novable'in an axial direction within the array of blades by nv@ of -

“an actuator which is controllable automatically in 25 response to a rol’

signal. It has been found that -such a danper effectively varies the“s€ful

w.dt h of the iknpeller blades, and enabt¥s the fan to operate at an :
di vane danper, but 30

i s consi der ably degpgerofeRremreiation ofythe Bpoly e idifeethetary -

noving part, ajel {WEEPVEF réCatdisf, tdhdiae Hirddel € e Prdd DSt zero

fl ow, added resistance, being vigtually negligible. The axi al venent of

t he danper pl ai"ev P 2% %iéﬂ}bﬁ%ﬁfﬁ%ﬁs@of"’aﬁ%ﬁelﬁ%ﬁ%ﬂ“ lic or.

electrically opedatetomcinafbowrate @dnd pawer ralsec@EidmomatSwed |y in

efficiency which is conparable with one having a radi al

response tg apg ép|p§4é%rﬂ§élif"a ' to 6;§4§r;]d£]ar2i\'[cyléﬂrleaﬂe?

rectly or- y,- upon the fan output;

exanpl e i n "dependence,

way,

for

or even from nefilb¢iensy rthameths paprallel bladeriampars mefemned &P be

driven by an elgghdi Coi®t fie GhedhariiBm Hdiffimet e ealiie/ anEARde A
vari abl e speed elecfrgc notor may be used in association with the novabl e

darmper plate t¥ grok?
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and speed of impeller rotation the flowrate is,a_
function of the blade width, and this is made use of in

 providipg an alternative form of damper which has

advantages over the forms of dampers above described,

as will be apparent from the following description.
According to the invention a centrifugal fan of

the kind beferred to has the inner edgeé of impeller

" blades extending parallel to the impeller axis and

incorporates a damper plate in the form of a circular
disc supported COaxially and non-rotatably within the
array of blades,.with'its edge closely adjacent the
inner edges of the blades, the disc being movable in an
axial direction within the array of blades by means of
an actuator which is contrbllable automatically in
response to a control signal. _

It has been found that such a damper effectively

varies the useful widtb of the impeller blades, and

-enables the fan to operate at an efficiency which is
comparable with one having a radial vane damper, but
is considerably simpler mechénically, requiring on1y a
single primary moving part, and moreover, is able to
give stable control to almost zero flow, added
resistance being virtually negligible.

. The axial movement of the damper plate may be
achieved by means of a pneumatic, hydraulic or .
electrically operated actuator, which is controllgd
automatically in response to a contrdl signal derived



bei ng possible. Wth the danper plate acfing on width operatibn S

ffected by bl ade shape, and the inpeller 15 blades can therefore take
et \the forms. commonly enployed in centrifugal fans; for exanple the
“Jay be backwardly inclinded, backwardly or forwardly curved or of

aer 0fof1 section; provided their inner edges are parallel to the inpeller
-axi s as above des- 20 cribed. One centrifugal fan in accordance wth the

present invention will now be described by way of exanple with referénce to ~

“Figures 1 and 2 of the acconpanyi_gg -schematic drawing, in which 25
Figure 1 represents in diagrammatic forman axial section through the fan,
and Figure 2 represents a_transverse section in the plane indicated by the
line I1-11 ofPFRrB¥r8uitable yay..SRpr eXa@pleninndensndenegy, eishent er 30
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control. _ _

The invention is particularly applicable to
blowing systems utilising relatively wide impellers of
high specific speeds, a substantial range of control
being possible. With the damper plate acting on width
operation is unaffected by blade shape, and the impeller
blades can therefore take any of the forms commonly
employed in centrifugal fans; for example the blades
may be backwardly inclinded, backwardly or forwardly
curved or of aerofoil section, provided their inner
edges are parallel to the impeller axis as above des-
cribed. : o '
_ One centrifugal fan in accordance with the
present invention will now be described by way of
example with reference to Figures 1 and 2 of the
accompanying schematic drawing, in which

Figure 1 represents in diagrammatic form an
axial section through the fan, and Figure 2 represents a
transverse section in the plane indicated by the line
1I-II of Figure 1. | |

The fan comprises, in the usual way, an outer
casing 1 in the form of a volute having inlet and outlet
openings lO,'ZO and rotatably supporting within it an
impeller 2, the impeller comprising a backplate 3 -
carried by a shaft 4 which extends through a bearing 5

‘mounted in the rear wall 6 of the casing for connection

to a suitable drive member (not shown) such as an



‘the front edges of the blades-7, its.inner edge curving forwardly and
syt roundi ng the adjacent end of a stationary inlet venturi 9 which
.conmuni cat.es with 10 the inl'et opening 10 in the front wall of the cagi |
i n known manner. |In accordance with the invention the fan incorporates
danper conprising a circular plate 11 supported coaxially within the array
'(&-rnpeller 15 bl ades 7, and of “a di anefser such that its edge lies close to
the i nner edges of the bl ades with only a small clearance. The plate 11 is
carried by an aliemltimicemogndi.ng rod 12 which. prorects out war ds through t he

inlet venturi 9, and | Sp 14y, Uk |3 of
any corveni ent ki nd, suppo\r%bc}%fg(;dn?t#] 12%%' ng y rarfqﬁfa% eE{ ing tie
rods 14. Nbven@dﬁp@ﬁeﬂh@“&@@@mﬂanPP@@dlzhﬂ feoatt facgooft the of the danper

plate 11 with raxgllate) Bha hEH%bF?@d@fﬂ*%@ imn%?dehkegaéxﬁéﬁalﬁgund t hat
this 25 effectrvely control's th wrat e varibngreﬁe useful w dth of
|

the bl ades, wi PR %Eﬁyt§ub§9§anéFeﬂo§§“&Fiﬁéﬂné ey*R&nd with the
m ni mum of rmvrmemretrs axiBe flaawaaingleaan slm-omr Bedsf mecaphadt teal |y zero

foi ot ventar ¢4 3rank dolsd, Ve ARG H I 03 sB0%F et bR Rhe: 05
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el ectrically orgdat 13m4 rqt *i%ﬁ.e%o%%'u‘%&t W&% ?m%ﬁlﬁﬁtﬁgf‘\é%bem
dependi ng on_the nature "of the installation o fan forns part.

“I'n one arranferdft et Qﬁeﬁ&?gbé °a§'§’oé'1h§r é‘d‘%"’t Haélt efp&hst GPEinsﬂransr ve
sensor, as at ]@oammgmér,' .

In accordance with the invention the fan
incorporates a damper comprising a circular plate 11
supported coaxially within the array of impeller

15 blades 7, and of a diameter such that its edge lies _
close to the inner edges of the blades with only a small
clearance. The plate 11 is carried by an axially'"

extending rod 12 which projects outwards through the
inlet veﬁturi 9, and is movable axially by means of an:

20 actuator 13 of any convenient kind, supported from the:
casing 1 by radially extending tie rods 14.

Movement of the actuating rod 12 alters the
position of the damper plate 11 with respect to the
impeller blades 7, and it has been found that this

25 effectively controls the flowrate, by varying the
useful width of the blades, without any substantial
loss of fan efficiency, and with the minimum of
moving parts. The flowfate can be varied from
practically zero with the damper plate 11 in a withdrawn
30 position closely. adjacent the inlet venturi 9, to a
maximum value when it lies close to the backplate 3.

The actuator 13 can be operated pneumatically,

hydraullcally or electrically or in any other convenient
~ manner as may be convenient, depending on the nature of
35 the installation of which the fan forms part.

In one arrangement the fan may be associated

with a temperature responsive sensor, as at 15 arranged



-6- to generate an output signal dependent upon ‘tenperature and | ocated in
a position at which the tenperature is responsive to changes in the output .

of fan, the output signal controlling the actuator 5 and hence .t he «
positilpn of the danper plate, in the sense which tends to maintain the
t eNper/at ure substantially constant. |n an alternative arrangenent the. —

tenperature sensor may be repl acegl.by another form of sensor responsive to .
a different condition, .10 for exanple humdity, which is variable in . )
responsetd geatherges am dlephtnsbghplitdepdiederst mayowe provi ded for adjusting

obt af naby ey i Saft E0atha ‘Phve RFpt FLBE LA Wk BhET TONG T
i npel | ertempaieat yrer ks shesporsiye abar changéackmathié youtputned in Figure 2,
[t e sheler ﬂo%émt 96Ys £dilad Aty Plnd Nend Ok8BugOGRPN! Y enpl oyed

in centrifugal fans of ind wth which the invenfion is cohcerned.
-7- eLAanst ;nence the C%?I?*P*%&‘Pff%e AampRr PIREeef ERr Bt 0 having the

i nner exggﬁséﬁwﬁi@hiﬂ@@aﬁetobm@ﬂ§6a£xteﬂuﬁt@m§§w§¢ﬁﬁ$ to the inpeller axi s,
i n which there cor te at e n -the form of circular 5
s s upBBrT Gap EBak L TORR R hon- TLSE 1 Yo bR h ke (RESPERSSRF bl ades. with
its edgeths Mgemi;mnsemmerlmrbemlmed hbzybaadehert he di sc being
movabl e #dhfnor sensor responsive to a different condition,
10 for example humidity, which is variable in response
to changes in the fan output. Means may be provided
for adjuéting the output signalf-in order to vary
the temperature or other condition obtaihable by
ad justment of the fan output. _ -
15 Although the impeller blades 7 are shown as
planar and backwardly ihelined_in Figuré 2, it will
be understocd that they can take any of the forms
commonly employed in centrifugal fans of the kind
with which the 1nvention is concerned
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.aX|aI direction within the array of bl ades by means of an ‘act uat or mhlch S

‘Neontrol | abl e automatically in 10 response to a cont I“llmwm um ull
~centrifugal fan accordi ng to Ctaim1l including a se .
" Cch

generate a signal which is dependent upon a condi tiofi vari'‘abl®e i*n resp
to changes in the output .of the fan, and neans for applying said signal as

A5 & control -signal for controiling Lme.actuator, and hence the position of
the danper plate, in a manner mhich tends to maintain said condition

substantially constant. 3. - A cenﬂmuﬁugal fan according to Claim2
wher ein. the sensor is responsive to“tenperature changes. 20 4. A

- centrifugal n accorglngngrigﬁgfggé%n ?Prtﬁ m@fﬁglpef%g aetyat or is

oper abl e elec Yically ugal “fan according to Claiml, 2 or
-3 wherei n t hchaacingtthre i inroperedges pofeihe iimpd M e bhadieaulgxdendings 6.

- A centrifugaly fam goc cfi'f}getﬁnﬁlgl cont*r,%erqm r{ieﬂpcghtéqteorlg s controllable |

I n-response, to a man A centrifuga

a pr o
fan accor di n&ﬂ@%%%ﬁéﬂﬂﬁj‘@%%%r’é} rFt’c%equ'rﬁ)éHfl & qireylaren by a
vari abl e gpeafisi® lFppdrted edaxiaBly and dbrr-wﬂaﬂam witghief thlee ki nd

ind a6 her o MAE S8 RAT T 1 T 141 SR 105 S 1o GOASRAR A% dr avi ng.
inner edges of the blades, the disc being movable in an .
axial direction within the array of blades by means of
an actuator which is controllable automatically in

10 response to a control signal.

2. _ A centrifugal fan according to Claim 1 including
a sensor arranged to generate a signal which is dependent
upon a condition variable in response to changés in the
output of the fan, End means for applying said Signal as

15 a control signal for controlling the actuator, and hence
the position of the damper plate, in a manner which '
tends to maintain said condition substantially constant.
3. A centrifugal- fan acéording.to'Claim 2.wherein_
the sensor is responsive to temperature changes.

20 4. - A centrifugal fan according to Claim 1, 2 or 3
wherein the actuator is operable electrically.

5. A centrifugal fan according to Claim 1, 2 or 3
wherein fhe actuator is operable pneumatieally or
hydraulically.

25 6. A centrifugal fan accbrding to Claim 1 wherein
the actuator is controllable in response to a manually
produced control signal.

7. A centr1fugal fan according to any preceding
Claim wherein the 1mpeller is driven by a varlable speed

30 electric motor.

8. A centrifugal fan of the kind referred to
constructed and adapted to opefate substantially as
shown in and as hereinbefore described with reference

" to the accompanying drawing.




