1 Controls for Ventilation and Exhaust Ducts and Fans
Field of the Invention 5 This invention relates to
controls for ventilation and exhaust ducts and fans
and preferably, through not exclusively, relates to
such an apparatus for use in offices, comercia
kitchens, factories, warehouses, retail centres,
production facilities, car parks, cooling tower fans,
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fans "are normally controlled by a control panel. If
a hood is used, it may be on the front of the hood.
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use of the fan and therefore increased power consumption. Increased power

c-:'ensumption leads to increased energy costs. For example, in many commercial
kitchens exhaust fans are operated at full speed from the beginning of food
30  preparation until the last dish is cleaned. Also, in car parks they operate
continually at full speed even when there is no vehicle movement in operation.

Such a level of use is very wasteful of energy and increases operational costs.

There have been proposed exhaust systems that monitor the ambient temperature
35  inthe kitchen. Such systems do not operate in the presence of noxious gasses or
fumes, or when the carbon dioxide and/or carbon monoxide level increases and

the oxygen level decreases in the ambient air. Also, there is a tendency for the




t he oxygen | evel decreases in the anbient air. Also,
there is a tendency for the 1 2 ducting to act as a
conduit for fire if the prem ses are on fire, or for
contam nants in the ducting to catch fire. Ducting
for exhaust systens does not normally deal with such
probl ens and can enhance the fire by the fan(s) being
on, and the ducting being open to the outside
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25  wherein
(d) the brake is operable for stopping operation of the motor upon a
detection of a prescribed situation in one or more of: the environmental space, and
the ducting.

30 In accordance with a second preferred aspect there is provided a valve assembly
'_for plfacement in ducting of a ventilation or exhaust system, the valve assembly
comprising:

(a) a valve member for placement in the ducting for movement
between a first position where the ducting is substantially open; and a second

35  position where the valve member substantially closes the exhaust ducting;

(b) the valve member being adapted to move from the first position to
the second position in response to at least detection of a prescribed situation. The




(a) a valve nenber for placenent in the ducting for
nmovenent between a first position where the ducting
is substantially open; and a segcond 35 position where
the val ve nenber substantially closes the exhaust
ducting; (b) the valve nenber being adapted to nove
fromthe first position to the second position in
response to at |east detection of a prescribed
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The vaive assembly may be located near an outlet end of the ducting or at a
25  boundary of zones of the environmental space. The exhaust apparatus may further
comprise a hood, the hood having a controf panel. The control panel may comprise
a reset control for resetting the at ieast one detector, releasing the brake of the fan
assembly, and moving the valve member to the first position. The exhaust
apparatus may further comprise at least one sensor for controlling the operation of
30  the fan assembly. The at ieast one sensor may be at least one of: a time sensor, a
gas sensor, and at least one heat sensor. The at least one sensor may be
arranged in groups. There may be a plurality of sensors, a plurality of groups, and
a plurality of sensors in each group. The number of sensors, or number of groups
of sensors, activated may determine the speed of operation of the fan. For a time
35  sensor, the time stage may determine the speed of operation of the fan.

In accordance with a fourth preferred aspect there is provided a ventilation or
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assenbly, and noving the valve nenber to the first
position. The exhaust apparatus nmay further conprise
at | east one sensor for contrgjling the operation of
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illustrative drawings. In the drawings: 20 Figure 1 is
a frirbe gawisgecti ve view of a preferred enbodi ment;
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Figure 5 is an enlarged view of the duct valve of Figure 2 when in the open

25 position;

' Figure 6 is an enlarged view of the duct valve of Figure 2 in the closed position;
Figure 7 is a verticai cross-sectional view of an alternative duct value in the open
position;

Figure 8 is a view corresponding to Figure 7 in the closed position;
30 Figure 9 is an enlarged view of the part of the stove and hood of Figure 2
illustrating the sensor arrange'ment;
Figure 10 is a block diagram of a first sensor array;
Figure 11 is a flow chart for the operation of the embodiment of Figure 10;
Figure 12 is a flow chart for the operation of the embodiment of FJgure 10 with
35  timing sensors, and
' Figure 13 is an illustration of a zone system for fire and other control.




Figure 5 is an enlarged view of the duct valve of

Figure 2 when in the open 25 position; Figure 6 is an
enl arged view of the duct valve of Figure 2 in the

cl osed position; Figure 7 is a vertica

cross-sectional view of an alternative duct value in
the open position; Figure 8 is a view correspondi ng
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One form of the fan assembly 24 is shown in more detail in Figure 3. The fan
assembly 24 may have a shroud 32. The shroud 32 may be spaced from ducting
14, or may be a relfatively sealing fit in ducting 14. Non-rotatably mounted within
shroud 32 is a drive motor 34 with an output shaft 36. Mounted on output shaft 36
30 is afan 38. Motor 34 and fan may be within the shroud 32. Motor 34 is powered

by an electric suppiy cable 40 for rotating shaft 36 and thus fan 38.

Mounted for acting'on shaft 36 is a brake 42. Brake 42 is secured to the motor 34
. andfor shroud 32 so that it does not rotate relative thereto. Shaft 42 rotates
35 relative to brake 42.




or desired. Valve 26 may be at any location in ducting
14. There may be nore than one valve 26 in ducting

14. 1f ducting 14 is zones, there may be a val ve 26
for each zone. 25 One formof the fan assenbly 24 is
shown in nore detail in Figure 3. The fan assenbly 24
may have a shroud 32. The shroud 32 nmay be spaced from
ducting 14, or may be a relatively sealing fit in
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Also operatively connected to smoke fume or heat detectors 44, 46 by cable loom

48 is a duct valve 26 located in the ducting 14. The valve 26 may be anywhere in

the ducting 14. As shown, it is adjacent the outer end 28 of ducting 14. There may

30  be more than one valve 26 in ducting 14. If ducting 14 is in zones, there may be a
' valve 26 for each zone, preferably at the boundary of each zone.

The valve 26 is shown in the open position in Figures 2 and 5, and in the closed
position in Figure 6. Upon either or both of the smoke deteciors 44, 46 opérating
35  as described above, a step motor 50 operates to rotate a spindle 52 by 90° so that
a valve member 54 is also rofated by 80° from the open position (Figures 2 and 5)
to the closed position (Figure 6). Valve member 54 is mounted on spindle 52 {o




notor 34 is swtched off and brake 42 applied. 20 An
alternative is shown in Figure 4 where in place of the
physi cal brake 42 there is a wariable speed drive 43
for the notor 34 to enable notor 34 to have a nunber
of speeds of operation. The variable speed drive 34

i ncludes an electric brake conponent that operates
electrically to stop notor 34. The variable speed
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(as 8h&hn @ng‘g‘é{f" 13sfhesa may ibgItvg dure azrsd #ddforsupaiing or
the éklh@ﬁétiﬁ@ ait fb cbrSroﬁ;fouﬂetS G0l anE28Y i0 S S0hE 82 bmajudmg; hAip&upply
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uponvaiies éﬁ @e% 286,x5e Joggted inglucts fBkad 4aespidiivels. Amumwtqf ngpsors
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Prevgdl $ne gis IWaP béTszﬁﬁ,forHPM&&H?ﬁH a 950k¥n5%a§,r@1kb%n dioxide and a
carbon monoxide. Valves 14, 214 operaie as described above if any one of the
sensors or detectors 44 is activated. This isolates zone 82 as early as possible so
that any fire in zone 82 is starved of oxygen and will thus spread at a slower rate.
30 Similarly, valves 86, 286 may also be linked to and operated by the building fire
alarm to prevent the spread of smoke or fumes even if the prescribed situation is

not in zone 82.

The control panel 22 may include a “reset” button or switch 56 if required or desired
35  to enable the valve 26 to return to the open position {Figures 2 and 4), for brake 42
to be released and motor 34 switched on, and for resetting the detectors 44, 46.




or fumes within the ducting 14, and can prevent

contam nation of the outside atnosphere 16 if the
snmoke or funes are of a pollutgng or toxic nature. As
shown in Figure 13, there may be two ducts 14 and 214
for supplying or 20 exhausting air to or fromoutlets
80 and 280 in a zone 82 of a building. Air supply may
be conditioned air. The zone 82 is defined by zone
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opercé’f’?r\f’gﬁlo':!%ﬁﬂ%aéf’%’ﬂ’ to fan assenbly 24 by wiri ng

350o0m 48 and control box 68 that contains all necessary
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62. may suffer the same problem.

30 Sensor 62 is a fime sensor. With commercial kifchens, and many industrial
processors, the period of peak operation is known. For example, a restaurant that
is open for lunch from midday to 3pm will have the kitchen preparing foods by
cooking from ahout 11.00am, and will be cooking until about 2.00pm. Therefore,
the fan assembly 24 needs to operate from 11.00am to 2.00pm only. Therefore,

35  time sensor 60 will automatically switch on the fan assembly 24 at 11.00am, and

~ automatically switch if off at 2.00pm. The control panel 22 may contain time
adjusting knobs 64 for adjusting the on and off times. Within the time period 11.00




15 Sensor 58 is one or nore sensors for heat or
tenperature, but preferably heat, and |ocated at, on
or adjacent hobs 18 so that uppn one or nore of the
hobs 18 being operated to generate heat for cooking,
the sensor 58 will operate to switch on fan assenbly
24. Upon the heat ceasing, sensor 58 will operate to
switch off the fan assenbly 24. This nmay cause
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pref at a second stage in the timng at a
second preset speed in the range 75%to 100%
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As is shown in Figure 11, the fan 28 is preset to start at a predetermined speed
30  when first operational. That may be in the range of 25% to 75%, preferably 50%.
When a sensor 58 is activated it determines if one or more sensors 58 have been
activated. The sensors 58 may be arranged in groups, if desired. If one sensor 58,
or one group of sensors 58, is activated, the fan speed is increased to a second
predetermined speed that may be in the range 60% to 80%, preferably 70%. If a
35  second sensor 58, or a second group of sensors 58, is activated the fan speed is
increased to a third predetermined speed in the range 75% to 95%, preferably
85%. If all sensors 58, or all groups of sensors 58, are activated, the fan 28 is




10 fire. The gas may be of any formincluding a
cooki ng gas, carbon di oxide and a carbon nonoxi de.
The control panel 22 nay al so,have a master on swtch
66 for manually switching on the fan assenbly 24
irrespective of the tinme or tenperature, and a nmaster
off 15 switch 66 for manually switching off the fan
assenbly 24 irrespective of the tine or tenperature.
Tmo S . i
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hob 66, 68, 70 and 72 nay have the sane nunber of '
ens§f§ 5%{ if required. As is shown in Figure 11, the
I0n Yl ot BleedBt besnsgsaribed in B‘Pe ISR ERFriRfABe drefests
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activate et erm nes Oor nore sensors
beentongicliRnLpdcPe Made %@%6?&6% fieethepRregant AYRFERN- i n
groups, if desired. |If one sensor 58, or one group of
~sensors 58, is activated, the fan speed is increased
to a second predeterm ned speed that may be in the
range 60%to 80% preferably 70% If a 35 second
sensor 58, or a second group of sensors 58, is
activated the fan speed is increased to a third
predeterm ned speed in the range 75%to 95%
preferably 85% If all sensors 58, or all groups of
sensors 58, are activated, the fan 28 is 10 i ncreased
to full speed. The three-speed operation nay be
t wo- speed, four-speed, five-speed, or a continuous
speed, if required or desired. In this way the
operation of the fan assenbly 24 can be controlled in
an automatic 5 manner based on the nunmber, nature and
| ocation of sensors activates to thus reduce
el ectricity consunption, but still allow ng manual
override if required or desired. This is applicable
in comrercial kitchens, car parks, cooling tower fans,
production facilities, factories, warehouses, retai
centres, offices, or the |iKke.
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10 Wil st there has been described in the foregoing
description preferred enbodinents of the present
invention, it will be understepd by those skilled in
the technol ogy concerned that many variations or
nodi fications in details of design or construction
may be made wi thout departing fromthe present
invention. 10 11 THE CLAIM5S 1. A fan assenbly for

pl acqgperdLams ducti ng of a ventilation or exhaust
system for an environment space, the fan assenbly
conprising; 5 (a) a notor having an output shaft; (b)
a fan. nouAtfedassambly éor platguent mivabing oha derfliEliomorExbdust system

rmunq’cﬁgnEﬁ\flroﬁ%‘ﬁﬁ{t%éc@rlh@ﬁnta%nmtcgﬁ risingperein (d) the
braels gdgera for stop Erotatlon of the notor
1

upon a det éé‘iqt%ﬁa‘ﬁ'?gaé'%‘Fpé' $efbed situation one or
nore of: {Me enVarrrasumedioalkthesquepteshafihd t he ducting. 2.

A fan ass 'Y 235kE LR hmggfo;&) At'gﬁé""ﬂ‘ig*%f ein the

notor and fan are wt rou A fan
assei®eilas clained in claim1 or claim2, wherein the
brake comrises tﬁahé&ﬁioabrbﬁlei’;@&&tﬁbpdigir\éﬁtiorﬁof the fnfsfor upon a

\?ﬁsegagéﬁ?ﬁ%f g Q%S(mﬁ)gd S|tu or%)en?er rg re 0!‘ z?he €ny, ronmew?aﬂ space, and

erein rescrined’s ron nmay t
pr es#Adectvg- one or nore of . snoke, funes, gas, heat,
noxi ous fumes, and fire; and the gas included a

cookj ng carbon di oxi de or_ carbon nonoxid 5. A
GRS PN CUBIN T g o N R
vent ablrpidon or exhaust 25 system the valve assenbly

¢onprising: (a) a valve nenber for placenent in the
ductjng for, novenent between a first lgosntl on where

the tuct i AdaT SSEThY %P‘F‘Hlew”cﬁ?éﬂ 1 ghglaip 2euBpigin the brake

posi tdanpnsastreraealildepedddiiveng | s substantially cl osed,

(b) the val ve nenber being adapted to nove fromthe
first p05|t|on to 30 the second position in response
to at | eadtapAssedlyets rlamedin 2npoee ¢f iclasep 3ite Batyheigin the

20 prescribed situation may be the presence of one or more of: smoke, fumes, gas,
heat, noxious fumes, and fire; and the gas included a cooking gas, carbon dioxide

or carbon monoxide.

5. A valve assembly for placement in ducting of a ventilation or exhaust
25  system, the valve assembly comprising:

(a) a valve member for placement in the ducting for movement
between a first position where the ducting is substantially open, and a second
position where the ducting is substantially closed;

(b) the valve member being adapted to move from the first position to

30 . the second position in response to at least one detection of a prescribed situation.

6. A valve assembly as claimed in claim 5, wherein the valve member is sized
and shaped to substantially accord to an interior size and shape of the exhaust
~ ducting.
35
7. A valve assembly as claimed in claim 5 or claim 6, wherein the prescribed

situation may be the presence of one or more of: smoke, fumes, gas, heat, noxious

11




6. A valve assenbly as clained in claimb5, wherein the
val ve nenber is sized and shaped to substantially
accord to an interior size andgy;shape of the exhaust
ducting. 35 7. A valve assenbly as clained in claim5
or claim®6, wherein the prescribed situation may be
the presence of one or nore of: snoke, funes, gas,
heat, noxious 11 12 funes, and fire; and the gas

i ncl yglRs, and Ak | bR t@ass RIBOB &bRd 655, QhrbSRERRAe o carbon
nonoxi de.. 8. A ventilation or exhaust system
conpl1CPH% 5 (a) ducting: (b) the fan assenbly of
any one of claims | to 4; (c) the valve assenbly of
any @ne ofa yehitht/s oﬁe%Qus?sﬁe?rl DBrpri@hg:C! @l m 6, (d) at

| east one detector for detecting a prescrlbed

sPt uation @t he dUgBect or being for controlling the
operation(f t ltre far adsemilf oftdng ohawf cearsenialay, and 10

the valv €y @S serhl Valve'a@fern?by)cg gﬁﬁﬂ’feoof EIQ%SQS‘% ?/(‘:‘I%h%r o3im é&

systemas clained 1n c
assenbly 9 | odhieas Ofifedeteds @the@ﬁt”@nél Rﬁ‘?sct't??é Hiiptipns the

duct Hétgrstorl&lribﬁor AnByEigans aseraioRionB’ Hrékeddf &iefaB agdembly, and
balﬂk%aﬁgr%gg%wcgqg m%egﬁhgd&g%%éol panel conpri sing

reset con PESR ‘at | east one
detector, releasing the brake of the fan assenbly,

and mow ng dyEl@mVa%| aﬁme@imﬁa.mtzp wiageid lh%SJaivBCb%éérﬂlW‘rs 1dchted
stem %f ﬁ %ﬂ¥ one of clainms 8 to 10

furt & S gst ¢ %gFé? W9st one sensor for

controlling the operation of the fan assembly. 12. A

$ySt ¢gn aSAQJyﬁbrﬁP’Qﬂ didim&d ¥ ichls omlgﬁrﬁb rfur‘hlafs c&ﬁpr’sﬁé%t control

one sen is at |least one selected fromt
consP@Pf?Pg”%he'"g areseb suttroliRereseting et st oqe dret@afgf rel%ﬁ%@si
heat the érake bf thafan laeskathiypare @ingatietalieenatbasoithe fadt pbetamt
one gas sensor, at |east one 25 fumes sensor. 13. A
system as clalned in any one of clains 8 to 12,

wher 8i-n t Aepusten as gaimse i ity 9p Qffclaliend ér 40 Rrtherrgmarising at

gy oulpsst odsehdor fék cBMtRNIAGtHR DpEafIn R theifih &sahby.13,
wherein at | east one group of the groups of sensors

conprises nore than one sensor
12. A system as claimed in claim 11, wherein the at least one sensor is at [east

one selected from the group consisting of: at least one time sensor, at least -che
heat sensor, at least one temperature sensor, at least one gas sensor, at least one

25  fumes sensor.

13. A system as claimed in any one of claims 8 to 12, wherein there are a

plurality of sensors arranged in groups.

30 14, A system as claimed in claim 13, wherein at least one group of the groups

of sensors comprises more than one sensor.
15. A system as claimed in any one of claims 8 to 14, wherein a number of

sensors activated determines the fan assembly operational speed.
35
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15. A systemas clained in any one of clains 8 to 14,
wherein a nunber of sensors activated determ nes the
fan assenbly operational speegy 35 12 13 16. A system
as clainmed in any one of clains 8 to 15, wherein a
stage in a tinme sensor determnes a stage in a tine
sensor determ nes the fan assenbly operational speed.
5 17. A ventilation or exhaust apparatus conprising:

( a) aﬁf an A%@&Sﬂtﬂs%la@ﬁeoclln%n%qe bflcIAMY SOIBQSOifvh&élﬁ'argia in a
luraljty of sensor for autonatlc %bw

cont 'HFISF?]S& f’ﬁ‘&r"g'beéraaﬂag Nof UMEHENTY feIERBFLING Y Bese
cont ppdrdtiong spéwd. oper ati onal speed of the fan assenbly
in accordance with the nunber, |ocation or nature of
sensors that are activated. 10 18. Apparatus as

cf ai Afd i ft VEMLAtAR 'i"/e"h%bﬁ‘pé’?ﬁwlsﬁ%mmsiﬂgal ity of sensors
is at | e@st taeanzeseadiyed daimed ih Bey gle@bifainense &tandg

of : at | eﬁﬁt O%epllxréllgfofss%néoq[}'m a%gorriaﬁgaﬁ% corﬂljafﬁn$ﬁ"‘|@totperatlon of

sensor, | east’ one tenperature
gas terfapasseahly bt contraling theneperaiinesd sperrs el the fian agsembly in
Ap pas@bréancaswith liad iiter, PegtloRioMhatute Of sebbad tatlde hdivitb@r
%pnprising at least one of: (a) a nmaster on contro

or overriding the tinme sensor; (b) a master off
cont ¥l f OpPagaiusras eldimgd irhelaim he whersinothe plurvlity2q seogors is at
ti Nelesd rtwcr SdisetddFronS@E ghduf cBndMtiHg of. ki I)Saé?foné’fuﬁé 8bnsbi, BBRast

for th erath of the tinme senso %
one ea sensor, a Ieast one temperature Sensor, at least one gas sensor, and at

least one fumes sensor.

15
19. Apparatus as claimed in claim 17 or claim 18 further comprising at least
one of:
(a) a master on control for overriding the time sensor;
(b} a master off control for overriding the time sensor; and
- 20 {c) time controls for setting a plurality of preset times for the operation

of the time sensor.
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