OVEN EXHAUST HOCD METHODS, DEVI CES, AND SYSTEMS Cross-Reference to Rel ated
Appl i cations This application is an International Application,

whi ch cl avoroprdser3nty to and the benefit of U. S. Provi sipomaiS2¢ypfokiieat i on
No. 61/294,511, filed on January 13, 2010, the content of which is

i ncorporated herein by reference inits entirety. Background

Exhaust systens for Quens are known Such systens |ncI ude an exhaust

i ntake, for ex¥ S HOOL METHRAS, REVIGES DyS bl e cartridge

filter. Basic exhaust hoodsuse an exhaust bl ower to cr eate a negatl ve

sour ce. : 3 ower generally draws pollutants,

i ncluding roomair, through a filter and out of the kitchen t hrough a duct
system An exFaust bl ower, Ug a variabl e speed fan, contained within the
exhaust hood ! NS aRRYGateN [seah) e't"!?é"’@?%@ié’l?@“?ﬁoWhtchéla'mﬁwﬁ"a?tﬂy f@angpi cal | y
positioned on the suction side of a filter disposed between the pollutant

sour ce Hedbensafitiof bwer PravégienaliAnplicatiomblor 8 29y5 Uihified ohdasbamyutht i s

created and the buildup of effluent near the pollutant source, the speed of

exhaust 201 @vike coatert@f michaisl ifcepbrdted Menginibgearefdrentd anits ahtiredyf. t he | onest
poi nt whi ch achi eves capture and contai nnent. Hoods enpl oy recesses

to act éBal_@t_ﬂﬁoﬁn%tO match the flow of variable funes to the constant rate
of the exhaust system The exhaust rate required to achieve full capture

and contai nment is governed by the highest transient |oad pul ses that

occur. This reguhaas ss/aenesxmmnéat@kh@wﬁe StJeﬁtsgfstérﬁathame aN exh gsstvol ume
of effluent (which is inevitably mxed with entrained air). Ideally the

over sUPRhii! Al e SHUhduLen ) 'tmaﬂgytrfcde 10h% Icuétgamtq]egrn?ﬁoods

wor k by terrporarl y ‘capturing urs rrse i he hood

due to t ernal ection and then t he noderate average exhaust
Fate ti dPaG eKg Yogus tRe i exnigiis bibaile craterd DAt PEsSHadEnG © « hat
the external environnment may displace funmes and thereby add an excess

bur den diragaifleent-laden ?Ht%chﬂé aé‘é@Yaf[@"ﬂ tae pebt%tanirﬁwceeén|ktt§hemhomh%s bei ng
injected into the occupi ed space surrounding the hood. These transients are
an on- gdhagxpausi aweogenerady deaws polivtdntsy sncilidiag iroom-dx dessigh a fiter hood
provide a buffer zone above the pollutant source where buoyancy-driven
nmoment uraridr eutsifeiné Ritclsen theodgls aiduat egstbrf. oAe erbhlisttiioner, &.§., axidriasled. By

managi ng transients in this way, the effective capture zone of an exhaust
supply GpRelBFahN&damed within the exhaust hood is used to remove the effluent from
the room and is typically positioned on the suction side of a filter disposed between
the pollutant source and the blower. Depending on the rate by which the effluent is
created and the buildup of effluent near the pollutant source, the speed of exhaust

blower may be manually set to minimize the flow rate at the lowest point which

achieves capture and containment.

Hoods employ recesses to act as buffers to match the flow of variable
fumes to the constant rate of the exhaust system. The exhaust rate required to
achieve full capture and containment is governed by the highest transient load
pulses that occur. This requires the exhaust rate to be higher than the average

volume of' effluent (which is inevitably mixed with entrained air). Ideally the



U S. Pat. No. 4,066,064 shows a backshelf hood with an exhaust intake

| ocated at a position that is displaced froma back end thereof. A short

sl opi ng peotphossidses and extends at a shal |l ow angl e t omardsedig/opribet from
t he back end of the hood recess. U S. Pat. No. 3,941,039 shows a
backshel f hood wth side skirts and sloping wall froma rear part of the
hood to an inlet ocat%g ear, the mddle of the hood. The front of the hood
has a ho?‘fei%tmpj}’ohsﬂﬂfi‘ SSBHM%W"E'HA@@&%WH Wase &nesdbutloeds Markent  and
about 20 percent of the front to back dinmension of the hood. This part is
cl ai med Rotegpasatily gaptyringbuisticel effuert, whichhase inko thavheod dhe tedherosl i nl et
and to direct air that is drawn fromthe anbient space in a horizontal

di r ect i cronvieti@bane tloany righgng the nsidegatelavesage eRieaukt frhtectirad té eathdup.he
exhaust inlet. Sunmary According to enbodi nents, the disclosed
subject matter includes a nethod for containing effluent fromone or nore
ovens, conpri sOng:prokisitt wihiting boffer modebisehat/thessternal eavirorehertrday
surroundi ng the one or nore ovens with a cabinet suction zone generated by

a conti rdisplacs hanes bharteérebyald ApercessBura¥R f batidenttieinto tHavekithyat f or war d
face of the cabinets coinciding wwth a forward face of the one or nore

por et oA OTh R kO HEh I IEHRD INBYERRCUL RN USRS o

tion, hangi hood . ti havi depth of at |east 12
Poches ink HBel® TS S ITRT O A SPedo B i BRm B B84 &ssiand he f or var d
overhangriﬁgg htood IQorti on .bei ng contiguous _and connected to the cabi net and
the perinealstiofhReseisestin @haadbproviiea byehgone abeveithepelluieniaausee

pressure in the continuous space in communication between the hood portion
and t he véiehaoyanee-doven manestusptieesieaisnean be dissinated aefove peilutants
exhaust connection connected to an exhaust fan to generate the negative

pr essur eretehiraoteein Byamanaginegt sarnéntsiinghisivdye dtsd effectivel eptiel RIneddfarat t op
inlet inmedi ately adjacent to each of the one or nore ovens on a non-hinge

si de of dxhguansupdly 68 BeqN&BasedO! | ecting fumes enitted by opening the door
of the one or nore ovens through the oven face inlets and the perineter

suction zone and exhausting themthrough the exhaust connection.
In this methodJ g ratcabl £066BABOWNE HEERsKENRES Withhrd Sehdusewitate exhaust

by neans of a fan controller or a danper responsively to a state of one or
more of |§h890¢ | € . const ant
ore Of WdedbeaGiodiRhAnalMenBh 53K HBhoRRe Al ASIRIELbYEON®L2

si des d%fo'rtrigr{]ﬁsésv\gn&) BREHAE%t a shallow angle toward the inlet from the back end of

the hood recess.

U.S. Pat. No. 3,941,039 shows a backshelf hood with side skirts and
sloping wall from a rear part of the hood to an inlet located near the middle of the
hood. The front of the hood has a horizontal portion (baffle) that extends between
about 15 percent and about 20 percent of the front to back dimension of the hood.
This part is claimed to direct air in a space above the baffle toward the exhaust inlet
and to direct air that is drawn from the ambient space in a horizontal direction

thereby encouraging rising fumes to be deflected toward the exhaust inlet.



| at eral overhangi ng portions and the one forward overhangi ng portion. The
forward over hangi ng portion nmay be deeper than either of the | ateral

over hangiwg 2pavasszns. The hood portion may have at | easPCosS2@aneabh | et
directed downwardly. The funes may be directed by a baffle plate along a

| ower surface of the hood portion toward a vertical inlet register and into
the contjnuous space. The baffle plate may be |l ower toward a forward side
of the hsjdﬂ'—rBSmion and higher toward a rearward side of the hood portion.
The oven face inlets nmay have adjustable w dths. The oven face inlets nmay
each forman L-shape and ipclude a horjzgontal portion and a verti cal
portion. The oh&C P'%{éee'ageﬂ'@%? tB@ 4’%630%%@?190’[ matter inclydesimeghach
enbodi nents, the disclosed subject matter includes an exhaust device, with
a cabi nefor gentaining efflusabirast ope enmareyenspedsPLigingr pesitiéring wgeiarliore
registers on a forward face of the cabinet, the cabinet having support bays
t hat opeoveats ihleecdhinetcard $urceurafing tiee oadionetoratoveas péttt & vabdeppoactiorbay

openi ngs, a hood portion at a top of the cabinet having a hood plenumin

conmuni cadriedgevdrated heaCabtinGsuPESaEIhet iR tﬁa?tbépftﬁis, apevéwesteihriwins bei ng

communi cation with an exhaust outlet having a filter, the hood portion

havi ng LShi I - e th of the
cabi net atg&fg?@%efre an'g?%ge %)qutef %?Dv'\g%té cfozr?:%dlég v@ﬁt&?&éﬁaaﬁéﬁ% ?fejmg rc;(;hn (f)rover hang
def i ni ngrgﬁ recess thﬁt over#i es (ﬁjhe front of tcre ﬁabi ne anE is fluid
conmuni cBPIBRVERT PO RIS "PMERT Ve AR 9N eod RRitoR 3Nl e/ealing st er s
including a horizontal register and a first vertical register imediately
adj acentPRIHBREH SUEHRN Zeppalongmpedpetaraidhe forward exmerhansingepdragrtioave a
depth of at least 12 inches. The recess may have a baffle plate at a blind
end t hertbefforward dveripngiimg ood pgdiatehéving e depthiofl atileasp 12findHes arabiheet and
into an inlet open to the hood plenum The front facing registers may form

an L- shapationpenertvingoraen aed BRle dgpaictiehe forieed BdeMringirtphod®gi st er
adj acent each of the support bay openings and opposite the first vertical

regi st erportibs b%irfggéoﬁﬁ@hb% %'ndr&%\inéEFerd t@f’tﬁe Reblr2k 9RH thd PRriketes&RPNd

vertical register. The support bays may be two support "bays 1 ncluding | ower

and upp . hQr | reqi. jacent the bottom support
ay b, ngiaditiofl Bfes bERIERENINY rotBlié PleRUtEi s clpiine pper
support bay. .The vertical and horizqntal registers may. have adj ustable

wi dt hs. space in CO"}&E%P%'%g?W%%&i %Qfﬁgﬂ@néitge Icééwt’stﬂﬁjcéé‘f'”%‘t'?t er

i ncl udes an exhaust device, with an exhaust hood portion with recess and an
i nt er i orSPAGETRAIRY BY CaTABUNGation with anexhaugt caneestiop epnrectbd toanexbiaustd end
of the recess to define a gap between the edge of the baffle plate and a
descendifag to geoeradathieoegatve pressere $ise oven éadeaintdts defieing@téeastoneo a

pl enum space between the blind end and the baffle plate, the baffle plate
bei ng nsigélrfet andoaitopdeictrmeedidiely tHugadat & eathef Pk bEHHIAWVEARS bRY at

| east three sides of the hood portion. The gap may circunmmavi gate
four si i i ! f ; I ol ph et q ing to
erbodi et S VIS S e e SRegh S rite el oot g FnBE e o P g
exhaust fl onprising receivyin t,.a digital.caontroller at |east one

si gnal pdc;oro?\gg;f H?%gﬁ? 8§g1cgfaaqvgn8}fhr ?fgﬁ\}gﬁ ,nggrﬁ?‘?%”ﬁ&ﬁj’mﬁﬁk@ﬂ’?&'mte'f low to

i ncrease responsively to the at |east one signal at a first tine,

cont r ol I%%BogﬁQn@ﬂﬁ'glfs’fhaPﬁBW thﬁra&rpéagéh%@xgaw%it@mn@ph@w esponsively to at
| east anot her signal indicating that a door of the oven has been cl osed.

The at | east one, signal i ncl ude an | mage signal. The at | east one
signal may incndas ’geﬁéidgﬁ{‘? 6&%0"'%6‘%3( H@'L{ﬂ?e%”%fﬂﬁlé‘gatﬂ"el floye of exeaust §al may
include a signal froma proximty sensor. The at |east another signal may
i ncl ude ragansate fan gerlrolleTios axdampearstesanosiliely teiagstate afagne or more of the

one or more ovens. The cabinet may have a generally constant cross-section and

the hood portion is larger than the cabinet on three sides defining two opposing



I nclude a data signal fromthe oven. The at |east another signal may

I nclude a signal froma proximty sensor. The controlling may include

regul at i rgokzotimssesban speed and a danper in coordi nati oRCTHIS2M1G/021167
controlling may include nmaking a probabilistic estinmation of a door opening
or closing event. Brief Description of the Draw ngs Fig. 1is a
front el evatjon of an exhaust appliance configured to exhaust effluent from
a pair ofteggakaverhapgingpomipns a%ﬁ\ﬁe@ﬂ@ EHWaUR R¥EhangBienpertiog o fherfatwad

st eam convection) ovens according to enbodi nents of the disclosed subject
mat t er . overhangingipgrtion imaysepdegpear thgheitheoobl thguatevaleveoharging pbdists.

appl i ance configured to exhaust effluent froma pair of ovens, for exanple,

convect i Dine hged podtiorcwialihavecititam tonercustan st crerrel dvmwangnsThRgcor ding to
enbodi ments of the disclosed subject matter. Fig. 3 1s a ghost

obl i que i by HeediRHIeY BY aPHRE PREE alind s ower SIS the A¥oH§RIHIGSS .
n% ? sg% Ig. 41s

according to enbodi nents of the disclose ject matter.

a parti t. Sid8 Vi | anc nf-i gur t 0 .exhaust

o F1 uent PR RLverliedl i oRtiePRp g G 130 cFMCBRRaRR 1Bt il @?aftsaﬁw
conmbi nati pn steani convection) ovens accordi ng to enbadi nents of the

f:li scl osgﬁe @%Xfﬁféewawﬁ??%wafd su}e O‘yt?'ﬁi 000Q Oﬁ%ﬂﬂgﬂ@h%ﬂt@\%{q 8rie8Mald exhaust
appliance configured to exhaust effluent froma pair of ovens, for exanple,
convect i Bde 6 Hishepd pertion. (Idvndyeratacerinlets may have adjustable widths. The

oven face inlets may each form an L-shape and include a horizontal portion and a

vertical portion. The one or more ovens may be two ovens.

According to embodiments, the disclosed subject matter includes an
exhaust device, with a cabinet defining a cabinet plenum that opens to front facing
/inlet registers on a forward face of the cabinet, the cabinet having support bays that
open at the forward face of the cabinet at respective support bay openings, a hood
portion at a top of the cabinet having a hood plenum in communication with the
cabinet plenum, the cabinet and hood plenums being communication with an
exhaust outlet having a filter, the hood portion having a front overhang that is at
least 20 percent of the depth of the cabinet and overhanging the forward facé of the
cabinet, the front overhang defining a recess that overlies the front of the cabinet
and is fluid communication with the hood plenum, the front facing inlet registers
including a horizontal register and a first vertical register immediately adjacent each
of the support bay openings. The front overhang may have a depth of at least 12
inches. The recess may have a baffle plate at a blind end thereof that is pitched to
guide fumes toward a top of the cabinet and into an inlet open to the hood plenum.

The front facing registers may form an L-shaped opening. The device may include



st eam convection) ovens showing flow features according to enbodi nents of

t he di scl osed subject matter. Fig. 6 illustrates a canopy hood
with a pewOreti#s8si3nl et accordi ng to enbodi nents of the @csaiSosed286bj ect
matter. Fig. 7,shows a control systemthat nay be used with any of
t he enbodi nents of the disclosed subject matter. Detail ed Description of

t he Draw ngs . An _exhaust hood for use over nultiple ovens may be
conf i gur 8§eeend ¥pitigabradidecadirrant @agh ofdhe syirpoE hsyoranios ard eppesitaand
particularly when the oven is accessed by opening it. Shown in a vertical
st ack cothfei fiat eertioal regiskérgslhelfirst vertinabrpigistet may tie latgantkean fror sesms (1, 2
or nore) with vertical and horizontal inlets that surround each oven on all

si des. Opsrticall repister. | TeRs@short b%@n{aﬁyméﬂvo@mpdrhaay@m@ﬁmi lowdieed t hat
over hangs the colum of ovens. e hood portion has vertical and horizontal

| ets whi h | and
b own 't by PR o TR RIS Rt A Rﬁﬁaﬁﬁiﬂf’?&@éﬁﬁéﬁg The
t | t.he. t d t whi may be .generat e y
Stoh oventa®inaeR A el gh Rl BRR B re R M o ket s:‘f*a%atmﬁd h
f th N hi Si that is th t of th rom whi ¢

oSt of YHECHRRSENRRA TRABIPTE Heay Uare Bgibeiatie wiihed. The hood can have

wi der overhangs on the side of the oven that is renote fromthe hinge as

. Th I h air flow drjver hehind the exhaust airflow may be
wel | e tot aAcgér |#gﬂo er!n[)od{ments, the JISCtIOSGd subject matter includes an y

exhaust device, with an exhaust hood portion with recess and an interior surface of
the recess, a baffle plate supported below a blind end of the recess to define a gap
between the edge of the baffle plate and a descending inner surface of the recess,
an exhaust inlet opening to a plenum space between the blind end and the baffle
plate, the baffle plate being movable to provide access to the inlet, the gap

circumnavigating at least three sides of the hood portion.

The gap may circumnavigate four sides of the hood portion to form a full
perimeter inlet. According to embodiments, the disclosed subject matter includes a
method of controlling exhaust flow, comprising receiving at a digital controller at
least one signal pertainihg to a state of an oven, controlling an exhaust flow to
increase respohsively to the at least one signal at a first time, controlling the
exhaust flow to decrease at a later time responsively to at least another signal
indicating that a door of the oven has been closed. The at least one signal may
include an image signal. The at least one signal may include a data signal from the
oven. The at least one signal may include a signal from a proximity sensor. The at

least another signal may include an image signal. The at least another signal may



controlled to be a function of how the ovens are being operated at any
given point in tinme. For a single oven, the airflows may be a function of
t he si nglwoavarssgser ati ng state which is either off, idPpeT/useei1oo0k? ng
where the door is considered to be either opened or closed. Although there
can exist a state in idle where an operator can open a door, this typically
woul d not result in effluent or snoke being emtted by the oven, only heat
and/ or rotlsdearaedatgisigral fiwne Swkoven.i $he akieagt phather signal may iwgluberaegard to
the | evel of exhaust airflow for a single oven no airflow would be required
i f the migmalione atproredityoddnsobu Thegdntloftingemgy incilida yulatieebdthizpfan t he
oven woul d be consunmi ng energy required to nmaintain the oven thernostat

set poi NigyecdUIRT a BT IR Ebbidifation. AEREr REBHRY BhY id fak to capture
t he heat "'and/or noisture fromthe oven. During cooking with t oven door

i ntai PrEREBuet Eior Bt F o aBBRRb R Sonl B S et on oven

additional energy is provided to drive an air circulation fan. In this

cooki ng ﬁﬁ@‘fib%gﬂ tibRSHFILE DIRYinGE venting grease and snmoke fromthe
cooki ng and noi sture. This state may be

provided - with a higher exhaust airflow than when the oven is in the idle

state. The congdi.ti i i t f.f i i schar ged
s dur i ng. cookt Ho ' of Ao S BHSnE S o iR bl e S B R E T
opened - n this case heat, spoke isture and grease effluent is_.not only
boi g vefierth e ar BUatERseit Stammie, piyecBan fera et camm oM NEE oven
fromthe act of opening the door. This condition can require several tines
t he exhaligeamiganwvestipn)Pveastancerdinghaeetpodinents ¢fdok disglagegtibigdth t he oven
doors cl osed. Therefore for a single oven there are five possible control
st at es trhattecan exist for the oven: off, idle with door closed, idle with
door open, cooking with door closed, and cooking with the door open

al though the idle state with the door open is not typically experienced
except when t heigo¥és aipgartialighpst obligue wienwhoff aroexhdbdh apptianeencdrdigusegtd up in
response to a proximty sensor that detects a person about to open an oven

door. exhaust effibent from Dpainf avens tfackesmplro Boaasdliont dvanstdrasoenisir e
potentially ten possible control states all of which could have different

exhaust @bibiion| AbaMlQRFEctE dehistccbfingtd EH¥dimBaRtof tREBKR IR

noi sture fromthe ovens. However w th double-stacked ovens the bottom oven
will hay ignificantly higher exhaust airflow conpared to the upper oven
T it

S : . . . .
for any © Ve oven control states. This difference in airflows,

requi red between the | ower and upper ovens, is predom nantly a function of

the increased gi;S53066%t WBRILE PBwlY e UlahbEatahtl'ds 85y X éhowing

flow features according to embodiments of the disclosed subject matter.

Fig. 4 is a partial ghost side view of an exhaust appliance configured to
exhaust effluent from a pair of ovens, for example, convection ovens or combi
(combination steam/convection) ovens according to embodiments of the disclosed

subject matter.

Fig. 5 is a front elevation of an exhaust appliance configured to exhaust

effluent from a pair of ovens, for example, convection ovens or combi (combination



Wth regard to the specific control nechani sns which could be used to
nonitor the oven state, the nost direct approach would be to get a signal
di rect |y woam1dss23oven whi ch indicated its operating sta&Ce/USTda/oofih7
operating state may have to be inferred fromthe absence of an oven signal.
O her possible control feedback devices could include having a current
switch installed on the circulation fan of a convection oven which detects
when t hestéam/dahveotio®dovams-sHawing flewi features hdcolidirfeetoesthbediendiis wethe cooki ng
and. i dl e dependi ng upon the control schene of the oven. For a conbi-oven
(or anotdigslose®BubjetCiattf.r oduces noisture into the cavity) a humdity
sensor | ocated at the oven vent or in the exhaust plenum of the hood may
detect when the oven is operating. For a dry (convection) oven, a

thermostat nayFigesalflstrdies delaPopy MO oaWiBY & REaBER dthRcBMfg te 1 n the
cooking versus idle state. Depending upon the cooking processes, an

opti cal g&nﬁégitmisagsga ishi)%%?rﬂaftte?“f ficient quantities of snoke are
I ng. et err

produce uring coo ing to Figs. 1 to 5, an exhaust
appl iance 100 has a hood portion 102 that generates horizontal jets

(figuratively shown,ag . ChEEhES s?é?nﬁ%ﬂ?ﬁ%%% -erd%ﬁﬁg{lg%tfﬂ"{é he page) and

vertical jets 106 along a peri neter reof. Ina rnative
enbodi nent

the. ho rtion,102. | so have only vertical jets or only
hor i Zontea{pg?cg{rgen&%oﬁﬂ-‘qp&sclosed Sugjﬁggéﬁ &t 110 surrounds ovens 112 defi ni ng
a shelf 1 top inlet 114, and shelf 2 top inlet 120 and first 116 and second
118 sid 'tnL|et forr.reg e tt v%fw.stsand second shelves. In an alternative
enbodi NMM‘—?HMN omtted and in the illustrated
enbodi nent, the shelf 2 top inlet 120 is larger than the shelf 2 top inlet
114. In yet It er ' ' t he 1t inlets 4 and 120 are
the same o1 7" Ruirsud HooIBt L3S oFEPREMITE bvshn bt i ed f cfBluds.
The ove 112 are, for ex | e, ,conyection ovens,. mjcrowaves or _
conbi nagﬁ%I‘FQO{‘W&%‘F?M&@@%QK%HH%W %Y?WHHGH%HCH VRN e @sivisnt i onal
ovens. In enbodiments the ovens can be replaced by other sources of
ef f | uentacsgesed by eraninggt.i Bhewnliaorestiealstacteonsigiration istfigs. &S @es t hat
emt fumes. In particular enbodi nents, the devices emt pulses of funmes or

funes ermabatet withr ehalveofagloyeas (On2 os e} With vehticabbhd hosizohial #ilets thaeni ng
"door" ovens. The ovens 112 illustrated have hinges on the right and open

from t hesurefundBtchcardrto BR Bides. EDhd tletisd6cattd a8 FROHp BN ehit tﬁ@&eo%@ﬁ ion of

all inlets produces a face velocity of 10- 60 cfm per linear ft at e

faces shguhddy HA398/Han8aAL Biumn of ovens. The hood portion has vertical and
horizontal jets which may be as shown. Fumes are sucked into an exhaust system
and blown through a treatment system or disposed of in any suitable way. The
system may also capture the heat and/or steam which may be generated by such
ovens. The inlets may be larger on the sides of the ovens located remote from the
oven hinge since that is the part of the oven from which most of the fumes escape
when the oven door is opened. The hood can have wider overhangs on the side of

the oven that is remote from the hinge as well.

The total exhaust air flow driver behind the exhaust airflow may be

controlled to be a function of how the ovens are being operated at any given point



As may be seen best in Fig. 3, air is drawn through a suction plenum 202
and out through an exhaust collar 204 as indicated by the serpentine arrows
210. The wohaussssol | ar 204 may be connected to an exhaBst/usgetiemipnot
shown). The hood portion 102 has a double wall (with a plenum 442 between

t he double walls shown in Fig. 5) around front perineter to define a plenum
442 for distributing air flow that forns the vertical and horizontal jets.
As can ahtineneFsresingleavéry, the diiflgws3napnbe a fundtianvof the single evem si de and
top inlets 114, 116, 118, .and 120 t hrough the cabinet 110 as indicated by

the arr @pe?ding State®hichios Wittdr bif, e Ginpdddkaiy Whérd tHevd et is BbAsitiBRdOR! f 1 e
plate 128 and into horizontal inlet. In the present enbodi nent, the baffle

plate 133 SfverdeddBordiiddd Aol therd 8an %Qgt%'ét%tfeqﬁ‘?c?le%ﬂer@ie{ are drawn

through the inlet area 122. In analternative enbodi nent, the inlet area

122 is om nd a gap. is.f.orned around three sid of, the baffle plate
125 to RS CARRRERE Baan P A BGROMA ol "EFy S i R belel
suction plenum behind the hood portion 102. . As illustrated in Fig.
4, a fi |%l#te§é>cytata oygn; ANkthest apdfqrimgistyie «5iNRe POFORKIDIE 1BKIBY IRSE-t 0 cause
air and funes to flow through the filter 250 before |eaving through the
exhaust coll ar 4. A fan 270 be provided to pressurize a space between
doubl e wal l's f‘é&t i"Rgak tPotpﬁd‘?%Pqﬁ pg(haﬁst(ﬁlrf{oﬂ\équ nglerqvenmna astiow generat e
jets 104 and/or 106 if present. The hood configuration with

peri net efvould.|b@tr§qpéﬂ®ddﬁer@wenweéume§l ofhl Buringdeie1ed., slandby)taaerahen,a gap
is formed around three sides of the baffle plate 128) may be used in ot her
conf i gurta¢ ioves Would bramplksaming anemy retqubed ks hedifitairothé: oven heehosmipodi nent s,
the perineter may encircle a canopy hood rather than being on just three

si des.  RetpdaPlifderahissébntitidla hvlest®xhausBaPRY ROGSERScabtlRf theehadtat e
314 that defines a flow gap 322 between the edge of the baffle plate 314

f
and an i : f i 314 al so
defi nes @Hﬁﬂﬁhﬁﬁgggﬁﬁﬁ%ogglﬁ'm@ﬁﬂgﬁo%gﬁ\f@g(g?%&g%?%%@%ﬁ@?nt er nal
surface of the hoo ortion 320. Arro 16, fiquratively.indicate the flow
of air ARSI EPO IR, ob8antE e R BR e RERLIne TR O BIRANHGS ONEN | ow gan
322 through the plenum 324 and out the exhaust collar 312. A variation of
the embd@MREmRtULE apg i the Gase ¢f Heer@sdion ayspRddiional eagEdY-ismrewdgaso 322 on
three sides of the hood 320 rather than four. Still other variants would
have twdlriveam aiapiscuation farc dnthisicoekingesinditipratheoven meay e ventingoposi t e
sides. The features of Fig. 6 may be variously conbined with any of the
embodi memessalasd sorske fhemeha cooking proc&iginksddiith talyedtaandsedisteredeftige t he
si zes and shapes of the inlets 114, 116, 118, and 120. A kit of variable

si zed blspitkmapreRRoPHEY WiRt: hRyreflethbusOsirfiv rRinelhes tHEEVQY RN tRE the

bl anks nay be variable sized shutters. Alternatively the adjacent Inlets
114 to ve fide I i de just abl e
inlet | i@}\é/g,?%}é h&%%ﬁ@ﬁhgg% h@‘er%ggu é&ggfﬁg&F%%&g‘g diﬁag@g{i e size of
the gap., The inlet ar ma | so be sinply open areas. Inlet areas may
al so- be WEAG oAk Shitihe e&ééﬁéﬁ%f?%%ﬁl&%“%@ﬁ? PV RPT 1819BRRCHs R vat ed
at 403. The latter may al so be adjustable as discussed. The cabi net
110 nay thiscegadeadj welsbineoishse e grease efftuans itinploenly deintozeniey fieen si zed
to provide overhangs which are wider on a side 414 where the ovens open
t han on théeven ernhbuigs phiysiealyl Bdubed aiut of thedeveldBofRing. act of opgning the

door. This condition can require several times the exhaust airflow to capture

compared to the cooking state with the oven doors closed. Therefore for a single

oven there are five possible control states that can exist for the oven: off, idle with

door closed, idle with door open, cooking with door closed, and cooking with the

door open although the idle state with the door open is not typically experienced



provi ded in enbodinents to direct the flow of fumes and air toward the
filter 250 inlet. The air guide nay be omtted in enbodi nents. I n
enbodi mrerwe,20t1mss13at er al over hangs 414 and 416 are bet weem/uS2@ana2B367 per cent
of the overall width of the hood portion 102. In enbodi nents the front
overhang may be between 20 percent and 50 percent of the overall depth of
t he hood portion 102. In_enbodinents, the front overhang 444 is 30-40

per cent €cephwhaa jhe oyen isbeingdeagrst withiood.n Exhausti ¢asbe ramped opdnhang 444
is 18 to 30 inches. Fig. 7 shows a control systemthat nmay be used
wi t h anyespondecstosarpomkinmiy sensdr thaeddiestd a pedsaubh@dtto mpenhean overcaosdr. ol | er
505 may provide control to one or nore of a danper 510 and a fan speed
controller 512 or other flow regul ation device (not shown). The controller
505 may recei VWhengwal avendi ayetsdhckeslsigaarecacathey tisergreab potentally ténom ovens
112, one or nore power sensors 504 that receives indication or power

consunptgoesibiy conedisstdted allgtavisich BBURI evexdiffefent BxA8ASSaiffdwvd O pr&skrt 0
detect the presence of a person approaching an oven 112, and/or one or nore

| Mgl NG Apyirees tRBrAAR!RIAL! GnfiRE 8l bGP FRANAR Bled PRERRILARRA 0aCh NG

an oven 1 The signals e ovens nay provi state rnrormation such

as the t of LI tiner iyndicating.rengining ti till

shut of f. #eb -gﬁ\gk%#j %b@ffaﬁ@é&@ RSHR) ‘?4'&3‘36’8& %'Qﬁgﬁaﬁﬁ%ﬂy@f ﬁéﬁ%uﬂanper

positionagﬁjI to control tne fl ow of ?i r through the exhaust collar. Cains

What i s aieveinpared to the upper oven for any of the five oven control states. This
difference in airflows, required between the lower and upper ovens, is

predominantly a function of the increased distance between the oven and the

suction device.

With regard to the specific control mechanisms which could be used to
monitor the oven state, the most direct approach would be to get a signal directly
from the oven which indicated its operating state. The off operating state may have
to be inferred from the absence of an oven signal. Other possible control feedback
devices could include having a current switch installed on the circulation fan of a
convection oven which detects when the fan is turned on — this device could
differentiate between cooking and idle depending upon the control scheme of the
oven. For a combi-oven (or another oven which introduces moisture into the cavity)
a humidity sensor located at the oven vent or in the exhaust plenum of the hood
may detect when the oven is operating. For a dry (convection) oven, a thermostat
may be able to determine on average when the oven is in the cooking versus idle

state.



1. A method for containing effluent fromone or nore ovens, conprising:
positioning one or nore ovens in a cabinet and surroundi ng the one or nore
ovens w tWwoaotaissaset suction zone generated by a conti nkoudiSspaselisher ei n
t hat opens, at oven face inlets, toward a forward face of the cabinets
coinciding with a forward face of the one or nore ovens; posi tioning
a forward overhangi ng hood portion and creating a perineter suction zone
al ong a [perendinerpen theeoelinglrecasses ham gpheal soarkespnsasmay be utilizekif
forward overhangi ng hood portion having a depth of at |east 12 inches and
t he suctsufficientropandities gf Smokerate pnodweded@imeecdeking. - the forward

over hangi ng hood portion being contiguous and connected to the cabinet and
t he perineter and cabi net suction zones being created by a negative
pressure in thRefeonng ubigs. $ pade anrextamsuapmmnicen (ichawea mobdedrtod 1P2rt i on
and t he cabi net; t he continuous space being in comunication wth an

exhaust tRangesdra? Katoeed] fststifg@atiexhamdtivil M cirdle S WHBINRS Bt 104 direerldl ve
pressure; the oven face inlets defining at |east one side inlet and a

top inl 6htd EEMRY ShY \RHEH 1 108 R85 aPeriiieP 168 MerdBF EIPYRIHRaMNE 2
[ t S;

non- hi nge s e one orf nore ove
embodiments, the hood portion 102 may also have only vertical jets or only

horizontal jets as well.

A cabinet 110 surrounds ovens 112 defining a shelf 1 top inlet 114, and
shelf 2 top inlet 120 and first 116 and second 118 side inlets for respective first and
second shelves. In an alternative embodiment the shelf 1 top inlet 114 is omitted
and in the illustrated embodiment, the shelf 2 top inlet 120 is larger than the shelf 2
top inlet 114. In yet another alternative embodiment, the top inlets 114 and 120 are

the same size. A hood inlet 122 is located beneath a baffle plate 128.

The ovens 112 are, for example, convection ovens, microwaves or
combinations thereof, steam - convection combination ovens or conventional
ovens. In embodiments the ovens can be rep/laced by other sources of effluent
such as chain grills, laboratory cabinets, or other devices that emit fumes. In
particular embodiments, the devices emit pulses of fumes or fumes emanate more
strongly on one side than the other as to side opening “door” ovens. The ovens
112 illustrated have hinges on the right and open from the left but could open on
either side. In embodiments, the suction of all inlets produces a face velocity of 10-

60 cfm per linear ft at the faces shown in diagonal shading. -

10



collecting funmes emtted by opening the door of the one or nore ovens

t hrough the oven face inlets and the perineter suction zone and exhausti ng
t hem t hr omighrotinssBrhaust connecti on. 2. The net hedTafS2ahazim,
wherein the collecting includes controlling the flow of exhaust by means of
a fan controller or a darrper responsively to a state of one or nore of the
one or nore ovens. . The_method of claim11, wherein the cabinet has
a general |y coﬁ§t”éﬁ‘1\fb%|56§§b§§5ﬂ - an@rt%@ra%b@rwh asnctien plengar 208an t he
cabinet on three sides defining two opposing |ateral overhangi ng portions
and t he antkotildhveugh avexhausjicodandv4 asmndicated by the sEngemtirtehardows 2d0ai m 3,
wherein the forward overhangi ng portion is deeper than either of the

| at eral Theeekiangst cgll@o204 o12§.be connectéd torae exBhlstbyeterf éﬁ(btf@wolzvnﬂ ™heer ei n

t he hood portion has at |east one curta| n jet directed downwardly
6. The mR3diOsoibn o2 HBSa dWBISLAN {wh rﬁJrﬁ“4 g%&@eQM the Bebﬁlle‘%maiéte
along a lower surface of the hood ort| t owar vertical 1nlet register

and int Oshtola\ﬁ'\ ?\Oﬁb. §j"8r%§m§9?o(fﬁ perimeter to deflne a plenum 442 for distributing air
flow that forms the vertical and horizontal jets. As can also be seen clearly in Fig.
3, air is drawn through the side and top inlets 114, 116, 118, and 120 through the
cabinet 110 as indicated by the arrow 265. Fumes captured by hood portion 102
flow up into the baffle plate 128 and into horizontal inlet. In the present
embodiment, the baffle plate 128 has no gaps around its perimeter and all fumes
and air are drawn through the inlet area 122. In an alternative embodiment, the
inlet area 122 is omitted and a gap is formed around three sides of the baffle plate
128 to form a U-shaped channel through which air is drawn up into the suction

plenum behind the hood portion 102.

As iilustrated in Fig. 4; a filter 250 at an inlet of a filter plenum 260 may be
provided to cause air and fumes to flow through the filter 250 before leaving
through the exhaust collar 204. A fan 270 may be provided to pressurize a space
between double walls forming a forward portion of the hood portion 102 to generate

jets 104 and/or 106 if present.

The hood configuration with perimeter inlets (embodiment where the inlet
area 122 is omitted and a gap is formed around three sides of the baffle plate 128)
may be used in other configurations for example a canopy or backshelf hood. In

such embodiments, the perimeter may encircle a canopy hood rather than being on

11



7. The nethod of claim6, wherein the baffle plate is |lower toward a
forward side of the hood portion and higher toward a rearward side of the
hood por tworzo11/08€238011/ 088230PCT/ US2011/ 021167 8 PCThiS20matobad7 of
claims 1 - 5, wherein the oven face inlets have adjustabl e w dths.

9. The net hod of claims 1 - 5, wherein the oven face inlets each form an

L-sh I h t t and a vertical portion 10.
The aoe HERBIE RS, §or rarork Hs e PorGn, & civens Rapd Poks baRslate

11. An exhaust deV| ce, conprising:
314 that defines a flow gap 322 between the edge of the baffle plate 314 and an

internal surface of the hood portion 320. The baffle plate 314 also defines a
plenum space 324 between the baffle plate 314 and the internal surface of the
hood portion 320. Arrows 316 figuratively indicate the flow of air from below the
hood into the perimeter inlet defined by the flow gap 322 through the plenum 324
and out the exhaust collar 312. A variation of the embodiment of Fig. 6 for a
backshelf hood would have a flow gap 322 on three sides of the hood 320 rather
than four. Still other variants would have two flow gaps on adjacent sides meeting
at a corner or on opposite sides. The features of Fig. 6 may be variously combined

with any of the embodiments disclosed herein.

Blanks 402 may be used to define the sizes and shapes of the inlets 114,
116, 118, and 120. A kit of variable sized blanks may be provided to adjust for
_ different sized ovens or the blanks may be variable sized shutters. Alternatively the
adjacent inlets 114 to 118 may have adjustable flow areas such as provided by
adjustable inlet louvers. These may be used to regulate the flow or adjust the size
- of the gap. The inlet areas may also be simply open areas. Inlet areas may also
be defined below the ovens for example by a further blank as indicated at 403. The

latter may also be adjustable as discussed.

The cabinet 110 may include adjustable shelves 412. The hood portion
102 may be sized to provide overhangs which are wider on a side 414 where the

ovens open than on the oven hinge side 416. An air guide 446 (Fig. 4) may be

12



a cabinet defining a cabinet plenumthat opens to front facing inlet
registers on a forward face of the cabinet; t he cabi net having
support bagoties23open at the forward face of the cabi n@CTAIS201@9pH6T | Ve
support bay openi ngs; a hood portion at a top of the cabinet having
a hood plenumin comuni cation with the cabinet plenum t he cabi net

and hood pl.enyns being in co nicatjon with an exhaust outlet having a
filter: prgv'geg n ﬁ@%ﬁ’é’%ﬁew@rtp%cﬁﬁ\ﬁ ‘Jtlft)"’é’wf%% apg intgwgrd e filtey 280 | east 20
percent of the depth of the cabinet and overhanging the forward face of the
cabi net ;inlet. The ajrrguide oiay los entitded)indernbadimentsr ecess that overlies the
front of the cabinet and is in fluid comrunication with the hood pl enum
the front facing inlet registers including a horizontal register and a

first verticallnergbedigentantbailaiesl pvat)angsmi1eanh 436 aredebuggobtanda30

open ngsp;ercent of the overall width of the hood portion 102. In embodiments the front
overhang may be between 20 percent and 50 percent of the overall depth of the
hood portion 102. In embodiments, the front overhang 444 is 30-40 percent of the

depth of the hood portion. In embodiments, the overhang 444 is 18 to 30 inches.

Fig. 7 shows a control system that may be used with any of the
embodiments of the disclosed subject matter. A controller 505 may provide control
to one or more of a damper 510 and a fan speed controller 512 or other flow
regulation device (not shown). The controller 505 may receive signals (digital
message, analog signals, etc.) from ovens 112, one or more power sensors 504
that receives indication or power consumption by ovens 112, one or more proximity
sensors 502 located to detect the presence of a person approaching an oven 112,
and/or one or more imaging devices 506 located to detect the presence of a person
approaching an oven 112. The signals from the ovens may provide state
information such as the amount of time left on a timer indicating remaining time till
shutoff. The one or more dampers 510 may correspond to a single damper

positioned to control the flow of air through the exhaust collar.

13



WO 2011/ 088230PCT/ US2011/ 021167 12. The device of claim 11, wherein
the front overhang has a depth of at |east 12 inches. 13. The

devi ce ofwol2aimssBa- 12 wherein the recess has a baffl e pCatus2at/oaiibt i nd end
thereof that is pitched to guide funes toward a top of the cabinet and into
an inlet open to the hood pl enum 14. The device of clainms 13,
wherein the front facing registers forman L-shaped opening. 15.
The device of claim 14, further conpfl@M& a second vertical register

adj acent each of the support bay openings and opposite the first vertical
regi ster. . . 16. The device of claim15, wherein the first vertical
regi st er-Whatjigelaimediiss t he second vertical register.

1. A method for containing effluent from one or more ovens, comprising:

positioning one or more ovens in a cabinet and surrounding the one or more
ovens with a cabinet suction zone generated by a continuous space therein that
opens, at oven face inlets, toward a forward face of the cabinets coinciding with a

forward face of the one or more ovens;

positioning a forward overhanging hood portion and creating a perimeter

suction zone along a perimeter of the forward overhanging hood portion;

the forward overhanging hood portion having a depth of at least 12 inches

and the suction zone having forward and side aspects;

the forward overhanging hood portion being contiguous and connected to
the cabinet and the perimeter and cabinet suction zones being created by a
negative pressure in the continuous space in communication between the hood

portion and the cabinet;

the continuous space being in communication with an exhaust connection

connected to an exhaust fan to generate the negative pressure;

the oven face inlets defining at least one side inlet and a top inlet
immediately adjacent to each of the one or more ovens on a non-hinge side of the

one or more ovens;

14



17. The device of claim 15 or 16 wherein the support bays are two support
bays including | ower and upper support bays, the horizontal register

adj acent wbeotasssm | ower support bay being | arger in aPea/ush@an/ovtie7

hori zontal register adjacent the upper support bay. 18. The device
of claim 17, wherein the vertical and horizontal registers have adjustable
wi dths. 19. An exhaust device, conprising: an exhaust hood portion with
recess and ancoliecting dumes efmited b apesingeihesinor of the one loaidre Qlease
supported below a blind end of the recess to define a gap between the edge

of the bihrélgh tlead\erafadednldtssamithengerime®sr sattidrmeen®bintlexhaas@spthem
an exhaust inlet opening to a plenum space between the blind end and the

baffle pihpdgih iHeeetdiukt BoMhettdnbei ng novabl e to provide access to the
inlet;

2. The method of claim 1, wherein the collecting includes controlling the
flow of exhaust by means of a fan controller or a damper responsively to a state of

ohe or more of the one or more ovens.

3. The method of claim 1, wherein the cabinet has a generally constant
cross-section and the hood portion is larger than the cabinet on three sides defining
two opposing lateral overhanging portions and the one forward overhanging

portion.

4. The method of claim 3, wherein the forward overhanging portion is

deeper than either of the lateral overhanging portions.

5. The method of claims 1 — 4 wherein the hood portion has at least one

curtain jet directed downwardly.

6. The method of claim 5, wherein fumes are directed by a baffle plate
along a lower surface of the hood portion toward a vertical inlet register and into the

continuous space.

7. The method of claim 6, wherein the baffle plate is lower toward a
forward side of the hood portion and higher toward a rearward side of the hood

portion.
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the gap circumavigating at |east three sides of the hood portion.
20. The device of claim 19, wherein the gap circumavi gates four sides of

t he hood worniigss13e forma full

control ling exhaust flow conprising receiving at a digital controller
| east one signal pertaining to a state of an oven; controlling an
exhaust flow to increase resPonsiver to the at | east one signal at a first

time;

&ont r bhe mejhedhet elritasidt— $1 whetein thecowrrstacatiniets baee tine

perimeter inlet. PRT/US20 IR h6T Of

at

responsively to at |east another signal indicating that a door of the oven
has beenadjusiable widths.

9. The method of claims 1 — 5, wherein the oven face inlets each form

an L-shape and include a horizontal portion and a vertical portion.
10. The method of claim 9, wherein the one or more ovens are two ovens.
11.  An exhaust device, comprising:

a cabinet defining a cabinet plenum that opens to front facing inlet registers

on a forward face of the cabinet;

the cabinet having support bays that open at the forward face of the cabinet

at respective support bay openings;

a hood portion at a top of the cabinet having a hood plenum in

communication with the cabinet plenum;

the cabinet and hood plenums being in communication with an exhaust

outlet having a filter,

the hood portion having a front overhang that is at least 20 percent of the

depth of the cabinet and overhanging the forward face of the cabinet;

the front overhang defining a recess that overlies the front of the cabinet and

is in fluid communication with the hood plenum;

the front facing inlet registers including a horizontal register and a first

vertical register immediately adjacent each of the support bay openings;

16



22. The nmethod of claim 21, wherein the at |east one signal includes an
| mge signal. 23. The nethod of claim?2l1 or 22 wherein the at |east
one signawoi2ncllogese a data signal fromthe oven. PR4/USTog/0eBbhod Of
claim 21-23, wherein the at |east one signal includes a signal froma
proximty sensor. WO 2011/088230PCT/ US2011/021167 25. The net hod of
claim 21-24, wherein the at |east another signal includes an inmage signal.
26. The net hotR.of Ehedeviee-of slaifiet biwharaim the fra svedianchieas aidgpth of aic| udes
a data signal fromthe oven.

least 12 inches.

13.  The device of claims 11-12 wherein the recess has a baffle plate at a
blind end thereof that is pitched to guide fumes toward a top of the cabinet and into

an inlet open to the hood plenum.

14.  The device of claims 13, wherein the front facing registers form an L-

shaped opening.

15.  The device of claim 14, further comprising a second vertical register

adjacent each of the support bay openings and opposite the first vertical register.

16.  The device of claim 15, wherein the first vertical register is larger than

the second vertical register.

17.  The device of claim 15 or 16 wherein the support bays are two
support bays including lower and upper support bays, the horizontal register
adjacent the bottom lower support bay being larger in area than the horizontal

register adjacent the upper support bay.

18.  The device of claim 17, wherein the vertical and horizontal registers

have adjustable widths.
19.  An exhaust device, comprising:
an exhaust hood portion with recess and an interior surface of the recess;

a baffle plate supported below a blind end of the recess to define a gap

between the edge of the baffle plate and a descending inner surface of the recess;

17



27. The nethod of claim 21-26, wherein the at | east another signal includes

a signal froma proximty sensor. 28. The nethod of claim21-27
wher ei n twe 200882301 i ng i ncl udes regul ating both a fan gpeas2@nd2ae6tanper
i n coordination. 29. The nethod of claim 21-28 wherein either

controlling includes maki ng a probabilistic estimation of a door opening or
cl osi ng event.
an exhaust inlet opening to a plenum space between the blind end and the

baffle plate;
the baffle plate being movable to provide access to the inlet;
the gap circumnavigating at least three sides of the hood portion.

20.  The device of claim 19, wherein the gap circumnavigates four sides of

the hood portion to form a full perimeter inlet.
21. A method of controlling exhaust flow, comprising

receiving at a digital controller at least one signal pertaining to a state of an

oven;

controlling an exhaust flow to increase responsively to the at least one signal

at a first time;

controlling the exhaust flow to decrease at a later time responsively to at

least another signal indicatihg that a door of the oven has been closed.

22.  The method of claim 21, wherein the at least one signal includes an

image signal.

23.  The method of claim 21 or 22 wherein the at least one signal includes

a data signal from the oven.

24.  The method of claim 21-23, wherein the at least one signal includes a

signal from a proximity sensor.

18
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25.  The method of claim 21-24, wherein the at least another signal

includes an image signal.

26. The method of claim 21-25 wherein the at least another signal

includes a data signal from the oven.

27.  The method of claim 21-26, wherein the at least another signal

includes a signal from a proximity sensor.

28. The method of claim 21-27 wherein the controlling includes regulating

both a fan speed and a damper in coordination.

29.  The method of claim 21-28 wherein either controlling includes making

a probabilistic estimation of a door opening or closing event.
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