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1 | NTEGRATED ACTI VE NO SE CONTROL SYSTEM FOR Al R HANDLI NG UNI T I;ﬂﬁafﬂé'“ /
mul ti-story buildings such as office buildings, hotels, apartnmentw)

bui l dings, etc. a machinery roomis normally |l ocated on each floor. Since

t he space occupi ed by the machi nery roomrepresents space unavail able for
renting, it is desirable to mnim ze sucih space. Because the machinery room
usual |y backs on the elevators, the spaCe required by the el evators can

di ctate one of the dinensions of the machinery room and the space between
floors dictates a sdDOHEGRANERACTIVIRNOISE GONITRAL SYSTEMAHU) f or

circulating conditioned air t A IDGF UNAT| ocated in the nachinery

roomon that floor. The noise fromthe air handling unit, particularly at
| ow frequency, has becq a maj or concern faqr huildin ccypants in. recent
years due t@ m‘_flél'ﬁt%_g’é‘tlg’gﬂsﬁ B8 H’U&G&gﬁ’ﬁvﬁetf%&pmg”rt_g’luﬁalll?gs’r?&i- &e from
AHUs, duct ﬁg%”&%{ﬁ%n%% rfo%faﬂﬂocg Gh SAHEHE SHCE il Patd @u%i@d!{gg el oyed

inair distri n systens. An system basically ‘requires e sensing
of the noi spadsixoy radne ceprsstiits spaee fuaavdilabledostenting) it in desitablead minjmieeluci ng a
noi se canceling sigpnal an detcglrm' ning the results of .the caEceI i ng signal

so as to pryghaRacs Bgrause thegnachingraroofhusuglly parks op dneclsvatorhdieshace 3 i ne

del ay aSSO?gg&i%& ﬁ&&e%g&ﬂ 2t8 8he 6f RB AirRerRHS bPthe Indchites) iddth aldgnal .

This tine ay necessary tor the canceling to take place equates to the
di st ance i rthe iacs pstveeen flequsidigtateba seooad dirhensioaf dihe ntrdiandiing umiAHUDI se
sensor and the | qudspeaker. Addj.tional space is requjred between the
Ioudspeakerft%d:\’fflc ﬁ@%"?’&“f’%‘ﬁ%‘bh‘rmh@m %Bg?f 1&&3&?5%‘#‘8%’0 PSPReE Ph the
system Thehsi@se. ThehbRE G8RASthE Bir SXh@gNMiDParielIAGP atieWatRu¥ndyl Rid s t he
retrofitting or replacenent of existing equipment Wi th equi pment using
convent i ondiecéNCaapgoneanhers.for building dagupaitniggecehbyesaxs due toptsd@pad@ni r ed by
conventi onal ANC a'(ﬁ)grqaghes cones at a high price in the reduced rentable
space woul dOPRSOPRA BYA % ch f1oor. Qther than the additional space

requi renents associated with duct ANC systens, there are conventi onal

desi gn approaches associated with fans that preclude significantly reducing
the size ofTq ¢mmtiohtheaodset fram AdH o idyettagt yenoisheanip] CHNEY systemscga tartinonal

ANC dest gns, e Ll 33 iR &R AR din' Pibmb. "Rnl AWy B85 AR elilrdlifE OPPONE

sensing of the noise associated with the fan for distributing the air, producing a noise
canceling signal and determining the results of the canceling signal so as to provide a
correction signal to the loudspeaker. There is a time delay associated with sensing the
noise and producing a canceling signal. This tirne delay necessary for the canceling to

take place equates to the distance in the system required between the reference, or

input, noise sensor and the loudspeaker. Additional space is required between the
loudspeaker, and the error sensor which also equates to a distance in the system. The

space limitations in existing buildings severely limits the retrofitting or replacement of
existing equipment with equipment using conventional ANC approaches. In new

buildings the extra space required by conventional ANC approaches comes at a high

price in the reduced rentable space would result on each floor.

Other than the additional space requirements associated with duct ANC systems, there
are conventional design approaches associated with fans that preclude significantly
reducing the size of the fan and the fan discharge. Specifically, in conventional ANC

designs a further problem is that the input noise sensing microphone cannot be located



RELACEMENTI | 2 near the fan discharge where a high | evel of turbul ence
prevents accurate sound neasurenent and thereby conprom ses noi se

cancellation, to offset this problem designers are far
noi se sensing microphone far fromthe discharge, for "n“‘ ‘
the bl ower dianeter downstream so that §1ow | eaving }he bIRgReACED scha
can fully occupy the duct and hence | ower the |evel o gence. In the
case of top discharge units, a large el bow transition vvoul d al so be

required. | neariike fanshscbmgemheE aiggh iepel offfurbaidnge megmt@mra@soama handl i ng

unit having_a dISCh t |ncludln an el b havi rst .le
second | eg e e cfgﬁél?etr?cb CIREEPES B %ﬁ\%aé‘ﬁaggo?j ?‘ng?etéwa pgo Egﬁd | egs,
said first lYegglay aﬂaqmmt 18de tAO Hois@écsing Giib@dphae AafbMghedisehikdeLtori th a
fl ow path therebetween; an active noise control é%/stem havi ng neans for
sensi ng noi gzeampieﬁap@ltlmmmehl@ger digrpeteredonanstream,sp sl dlomgleaving thedlewercel i n
signal in s gh dful Jﬁ’& Q@l I °
mggg e
di scharge i ﬁiéoraﬁ)hgg&{}l lﬁgﬁcu-[)g t?l ve?ﬁgﬂl l‘éléer{c?:o lll' é(j%ﬁg\g sg cgef e{ﬁ'ltﬁ?eal space
requi rement Saseloh“td;smechafgumt DOlardeldlisow ﬁmntdxmodl@am berelmirad.! ow noi se air
handl i ng unit having m nimzed space requirenents. In order to achieve this
object the air handling unit of the above defined type is characterized in

that said bapghdRliel Sl 8ot of 8 BYRIP uBE Y hoBuiBt% 86Y dosi? EN3Eark£9 aS 2

The elbow is made up of a bend portion located between two leg portions and has an

inlet corresponding to the outlet defined at the cutoff and defines a portion of the air
distribution duct. Since the cross sectional area of the discharge flow path is reduced,
as compared to convention designs, a tighter elbow is possible which contributes to a
more compact design. To ensure that a proper acoustic path is followed by sound
from the blower, the cross sectional area is further reduced in the bend which permits
an even tighter elbow and an even more compact design. A conventional expansion
of the flow takes place downstream of the bend in the elbow, in the downstream leg,
which foltows a diverging shape. Additionally, the ANC structure is incorporated
into the inlet of the bend in the elbow and down stream diffuser end. As a result, the
ANC structure can be made integral with the air handler unit, AHU, which

incorporates the fan or blower.
It is 2n object of this invention to provide a low noise air handler unit.

It is another object of this invention to integrate an active noise cancellation system

into an air handler.

It is a further object of this invention to reduce the size impact of active noise control

devices by better integration of active noise control systems with blowers.
It is an additional object of this invention to utilize underutilized space within a
conventional AHU and thereby minimize the size increase due to ANC integration.
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di verging portion. In one particular enbodi nent, the air handling unit has
a blower and at the outlet of the scroll of the blower defined a cutoff, a
90 el bow is | ocated. The el bow is nade up of a bend portion |ocated bet We_‘e"En
two | eg portions and has an inlet corresponding to the OW_, BITNEE Adrn
the cutoff and defines a portion of the gir distribution|diite> ,h‘(;‘:ﬁ_\g;‘ﬁ“e'"‘\! .
cross sectional area of the discharge flow path is reduce%d, asPeoEFed _t ol
conventi onal_ desi gns, % tighter el bow is possible which contributes to a
mor e conpact Rese opEectsANd ofrreasswilkbacame appasens hereinafist 879 ascoraplistied by dhé¢ owed
by sound frgmdhe, hl.ouer, the cross sectional area is further reduced in

t he bend WnPch per‘%!nts an even tighter el bow and an even nore conpact
design. A conventional expansion of the flow takes place downstream of the

bend in the_el.bqw, .in the downstream | eg, which follows a_diverging shape.
Addi ti onal | 9?51?%’ I&}Qé“%eﬁ}aﬁgam’gs‘?‘%eriaﬁéﬁge&ﬁnéP MH{is rerenfighred b¥f t he bend
in the el bo : ,ef%gh . Iy ha ANC.structure

can be mdeﬁsﬂﬁgggwt{ ht gﬁ%{cﬁﬁgfn@??lﬁﬁhl ?F‘%H%f"“ﬁh‘@h“iw%"é@r por at es

the fan or piessues recdVeey bid expiansion wikirg plaow ihehaRaistrbad 1dgvofaneabsew, det ai |
wi th referencg rawi ngs, wherein: Figure 1 is a PRIOR ART air

. to _the .d : . PR :
handl er uni {\danﬂpﬁaléy,mﬁw&ﬁﬁlaptum i§dorategan dhreleove Bievabniallowing inclusionnt syst em
| ocat ed at {hg%ér@g%%ﬁnr%:d%r&%hg‘ ths RIOR ART air handler with a vertical

di scharge an bow connecting the outlet with a conventi onal
duct ANC system _

Figure 1 is a PRIOR ART air handler unit with a horizontal discharge and a conventional

duct ANC system located at the outlet;

Figure 2 is a PRIOR ART air handler with a vertical discharge and a 90° elbow

connecting the outlet with a conventional duct ANC system;

Figure 3 is a comparison of the blower and ANC elbow of the present invention to the

Figure 2 device so as to show the relative compactness;

Figure 4 is a comparison of the blower and ANC elbow of the present invention with a
horizontal discharge from the elbow to the Figure 1 device so as to show the relative

compactness,

Figure 5 is a side view of a fan and the ANC elbow of the present invention with a

vertical discharge connected to an ANC controller;

Figure 6 is the same as Figure 5 except that the fan and ANC elbow are located within

the AHU housing and the circuitry and motor are not shown; and

Figure 7 is a side view of a fan and ANC elbow located within the AHU housing an

having a honzontal discharge.
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Figure 3 is a conparison of the blower and ANC el bow of the present
invention to the Figure 2 device so as to show the relative conpactness;
Figure 4 is a conparison of the blower and ANC el bow of the present

i nvention with a horizontal discharge fromthe el bow to the Figure 1 device
so as to show the relative conpactness; ,Figure 5 is a side view of a fan
and the ANC el bow of the present inventi'on with a vertical discharge
connected to an ANC controller; Figure 6 is the sane as Figure 5 except
that the famdfeigdreAl,\laleaidmmlaIOegehmny dekignatdsiarconhentiahl) AldUsvitly and t he
circuitry and notor are not shown; and .Figure 7 .. s.a side view of a fan and
ANC el bow | SRIEREPIA] f“l‘ﬁtm%ét%eﬁm%dﬁ daﬁt lﬁa‘f’/l?‘ﬁ@mafoﬂ%"rci?% ﬁ}%ﬁ di schar ge.

4 1N FQUr ealent S0 Wie5 Alnd ALAPIG 1AL XalPmbddy 6% Aufliericb@sial AHU W th

conventiona structure [ocated 1I'n duct 14 which is connected to
t he di schar gel/efsubasserBliesiheluding/ntiing ook i i ¢ filtey 1 (rRcwilu-bandafapl ural ity of

sections and/ or subassenbljes inc i.ng .m Xxi ox 10-1, filter 10-2, coil
10-3 and f abousBugsithy E@lhz.i"ise?ncui £ Il):gsz "g}“%??ﬁ}%s ?ff-éfg%h%‘#‘éfé’ﬂ ?féé?fﬁ'e
actual out| ﬁ)utf LOM ShlHtondi2the bublti defified hih€ ORYAMdcRABEs intd e tbérfuctef | ned
at the cuto di'scharges 1nto the larger duct 14. For “maxi mum péerformance,
gx pansi on of4.t her hiximuirspeafdrmaeat, expansike opthadlow is allpweditoctake plagein the

i stance eqyal taq three tinmes t di.anet.er..of blower 12-3 that distance
the turbul et 144G TIS1REF HraHo et HEE es"d??&?@’eﬁﬁ?ﬁ”?ﬁz’éﬁ%sing?‘%tng with the
associ at ed gisfahiCtalkhrBilentd RsdGaad it tBeMs idieharge dphiRResalddy with the' €gi on
where consi derabl e flow generated noise is present. A typical duct ANC

system can assoeikted difficelties with lagating seysing naistophprrsdOdn g RREIPHPErEN0i se

sensi ng m croph 16, th ' i
sensing m CPOBHETEISHou EetarHo pRRa FsFeen iared D64 RUCHm ol ARl or 13"
thereby dr awtéh%gtegpuéiﬁg sk coRRIMRteahE ipit foitd@nétmitlophar@h(spl blahe

exchanger defined by coil 10-3 to heat or cool the air
noise canceling speaker(s) 18 and the error sensing microphone(s) 20.

In operation, blower 12-3 is driven by motor 13 thereby drawing return and makeup
air into the AHU, through a heat exchanger defined by coil 10-3 to heat or cool the air
and delivering the resultant conditioned air from scroll 12-1 into duct 14. The fan
noises are sensed by microphone(s) 16 and through circuitry (not illustrated)
speaker(s) 18 is driven to produce a signal to cancel the fan noise. Microphone(s) 20
sense the result of the noise cancellation by speaker(s) 18 and through circuitry (not

illustrated) the output of speaker(s) 18 is corrected.

As noted, the duct ANC system adds ten feet, or so, to the Figure 1 device. Referring
now to Figure 2, fan 12 of the Figure 1 device is repositioned to provide a top
discharge and 90° elbow 22 is located between blower 12 and duct 14 which employs
a conventional ANC system. As compared to the Figure | embodiment, the Figure 2
embodiment eliminates the length added by duct 14 but requires an additional height
clearance to accommodate elbow 22 and the duct 14 above AHU 10. Otherwise, the

Figure 2 device would operate the same as the Figure 1 device.

It should be clear that adding conventional duct ANC structure to a conventional

AHU unit requires significant a *litional space. The present invention, as illustrated



and defy; gL he resultant conditioned air fromscroll 12-1 into duct 14.
The fan ¥ Eétﬂ%éeenRe ffded by m crophone(s) 16 and through circuitry (not
iIIustrkﬂH”ﬂmﬂaﬂm s) 18 is driven to produce a signal to?“C.'eif,r{f,‘c'eff:"t_"-l?ie_,,\féa:‘r.,r't_:é{gf_
noi se. 20 sense the result of the noise cancel‘l at'i-'dr:;;‘_';._b,y‘;;.ji.; B
speaker(s) 18 and through circuitry (not illustrated) the out put_of > I s
speaker(s) 18 is corrected. As noted, the duct ANC system adds ten feet, or
so, to the Figure 1 device. Referring nowto Figure 2, fan 12 of the Figure

1 devi ce i sirlagarss Bitlwowgh 7% tedpess\heladdationapspiice tiquirementntly 8§ihg theblewbow 22 i s

| ocat ed bet n blower 12 .angd duckt 14 which enploys a_canventi | ANC
system Ac Uopsge teeter 122 Ehne Brstis nsonel e o unle BeatBB: mont
elimnates Lhgylsonglilteanidnik: Ry sfuiow 42 RUiieo &&S séfiodqii th i ght

cl earance to accommdgte el b?év% 22 aond t he cfuct 14 algovlg AHU 18%&‘?3\/\& se,

t he Fi gure ébowe2cthencsultantdend stsmallee Additomalyt the pFésgatrievehtide véduees | t

shoul d be clear that. addj,ng con tional duct ANC structuyre

conventi onalbLle ARG EﬁﬁE’fm ﬂ%&ﬁ%ﬁ@@%&_ﬁ%ﬂ"ﬁ?&%ﬁ‘eng&f’ tﬁ‘Aet Wfre%'ﬁi?ge‘?ft tgﬁgbﬁw_es_ent

I nvention, _@@béfbx‘e@%ﬁrﬁfiﬁéjit at lehdd tEHRBUEES sectfol QPeR chirah @UIGRIS: l%g‘ﬁn@dd' tional
space requirenments by using the blower discharge at the cuto 12-2 to

defi ne t he wualdsexpedingntfurtherz el hefpredent innérgion latsg inforpPates hevAM2 sySemce t he
inlet leg af el.bow 42 i.5 smaller i ross_sectio ha he inlet of elbow
25, the- F ool R danhiT Raty e B fRshm s ST A be Tonedt Bonfha on
reduces t heinfk RpSircR@thd Mletildl & ReplBRAPhs FIBIBYE tdninBmge i dd@ed he downstream

| eg of the el bow 42 before expanding it at |east to the cross section of

t he ent r andengsivheigheto the dHAdOuRateniing spepidicaliyty Higure Js it hereadilhapparans ent

i nvention SO i ncorporate he ANC system,lnt o, el bow 42 i.ch requires

that 't he  daURarvaEmenEs BTt deniPR B hEL Phinds et R eh PR C e’ e
inlet |eg itfe kNt definédsy &ut@ﬁ"_m@s&bbi'desiﬁgﬁﬂﬁ@hﬁﬂsgﬁ:ef[sﬁﬁpg@d&dhé gqodth/ hei ght

to the AHU 10. Referring specifically to Figure 3, it is readily apparent

t hat i ncor poba LAgnd penvariors) SMNrremeliping| dyein 4 Redpiria npy te dngise tewitho

bl oner 12 e . flne: - -2_0r oV} . apnifd cant space
savi ng ove%l?%gr 1uis)rle&%§&t%$gooév{/gg@egﬁaﬁ{é%ﬁ(&écrﬁ%i?%ﬁ% %got%))r‘?? %%S’ﬁﬁ@”r@]gl t%leuct 14.

Ref erring rvegn that Fhotizontad dischdrfe results but requires much less space than ANC

containing duct 14.

The locating of the ANC structure into elbow 42 depends upon locating the sensing
microphone(s) 16 at or near the blower cutlet where flow noises due to turbulencé
normally preclude the placement of the sensing microphone(s) 16. The placement of
sensing microphone(s) 16 in the region of the blower outlet is possible through the use
of the turbulence shields which are the subject of commonly assigned U.S. Patent
Application Serial No. 699.674 filed August 30, 1996 and U.S. Patent Application
Serial No. 871,020 filed June 6, 1997. Accordingly, ANC elbow 42 can be integrated
into AHU 10/ fan 12.

With the blower 12 located 1n fan housing 10-4 which is located at one end of the
AHU 10, there are four possible fan discharges namely horizontal discharge, top and
bottom, and vertical discharge, forward and rearward. The blower 12 is,
conventionally, appropriately oriented for the desired discharge. The ANC elbow 42
can be located within the fan housing portion 10-4 of AHU 10 with blower 12, or may

be external to the fan housing portion 10-4 of AHU 10 and only secured thereto at the



bl ower 12 reoriented to provide a vertical discharge into ANC el bow 42, it
w Il be seen that a horizontal discharge results but requires nmuch |ess
space than ANC contai ning duct 14. The locating of the ANC structure into
el bow 42 depends upon | ocating the sensing m crophone(s) 16 at or near the
bl ower outlet where flow noises due to gurbul ence normally preclude the

pl acenent of the sensing m crophone(s) 16. The placenment of sensing

m crophone(s) 16 in the region of the b

use of the Wavekeuis e dyasiathi LA The ARE e 2 Ehepes Brean pulny 0 |
63011 aa AlalSiBtatiuob ot 00k o ERbR sOoRBATLIAR 0T LOY ¥, 201

AHU 10/ f an 4212 .emfldyedt he bl ower 12 located in fan housing 10-4 which is
| ocated at one end ‘of the AHU 10, there are four possible fan di scharges

nanely horizontal discharge, top and bottom and vertical discharge,

forward and..rearamard. .Th | I A riatel
oriented f 1gPW§A®8gtﬁt%sdae%1?\g§¥:g2; %%&nér%go%%@@%&%ﬂ ggk%%ﬁgg'gg Psgcat ed \>//v| thin
E het L anf hOLkﬁinﬂ&;tRﬁﬁt, lbp:{wemzzfg@i cﬁ?{ﬂf 1202 which definesethe 4cyal outlerslZ-bef ext er nal

o] e fan housing portion -4 of AHU 10 and on]y secured theretg at th

6 b: owe(rj OLRCrféU:b‘gf Ceavensipnally, sheoutlst of farr H@‘%?Q@S@¥WS\XP H@ﬁ@ﬁé’ﬁﬁé%‘ Y fane
outlet diregt. nel_4b L ik r di ngl
when ANC e BB A0BH e B Bl TE L ek A e o g &
bot t om hor i getiéral afth SE firrdyet 14Asf Figures ivderEliedniat 42-blo6elbow2 doasspondsit of f

12-2 which defines the actual outlet 12-4 of scroll 12-1. Conventiognally,
the outl et tofoutleni2td. indetdemé?-df slpow2 is YrYdBOR@Re plsRds imtas9Qy eBH,”t%get her

with outlet _12-4 t, tut i O i ]

ecti onal - aPEEO e AT pavaeTp by oradean el GaNAR e vy B, 035
corresponds,h s@l:'t’i%r?ai ared 1éds tHaRtiedt of flet42-2 DéwitRewy ofZhrost 4224 Meg st and
bl ends into 90[err] bend 42-3

diverges so that the outlet 42-6 of elbow 42 is at least as large as inlet 42-1, and

usually larger . Outlet 42-6 will, upon installation, be connected to a duct which
expands in cross section to that corresponding to duct 14 of Figures 1-4. As is
conventional, input noise sensing microphone(s) 16, speaker(s) 18 and error sensing
microphone(s) 20 are connected to controller 60 which, responsive to the fan noise
sensed by microphone(s) 16 causes speaker 18 to be driven to produce a noise
canceling signal. Error sensing microphone(s) 20 sense the result of the noise
canceling achieved by speaker 18 and controller 60 corrects the driving of speaker 18

responsive thereto.

The incorporation of ANC structure 1nto elbow 42 further reduces the
size/dimensional requirements as compared to conventional duct ANC systems. As
noted above, sensing microphone 16 is located proximate inlet 42-1 pursuant to the
teachings of Application Serial Number 699.674 and 871,020, which are hereby
incorporated by reference, and essentially avoids the turbulence flow associated noise.
Noise canceling loudspeaker 18 is Jocated in leg 42-5, usually in the full cross
sectional area downstrearn of throat 42-4. However, if the leg 42-5 is long enough,
the loudspeaker 18 may be located in the expanding section. Error microphone(s) 20
are located near, and preferably opposite or a little downstream of loudspeaker 18.

Figure 6 is identical to Figure 5 except that fan 12 is illustrated within fan housing 10-



The 90 bend 42-3 converges in the dowmnstreamdirection to a throat 42-4
having a cross sectional area |less than that of inlet 42-1. Downstream of
throat 42-4, leg 42-5 diverges so that the outlet 42-6 of el bow 42 is at

| east as large as inlet 42-1, and usually larger. Qutlet 42-6 will, upon
installation, be connected to a duct V\/ni7ch expands in cross section to that
corresponding to duct 14 of Figures 1-4. As is conventional, input noise

sensi ng m crophone(s) 16, speaker(s) 18 and error sensing mcrophone(s) 20
are connectdeaf AHUckimnddhd:m0t®03mmmlle¢@k§dmtcuémfmvﬁheeﬁmltﬁfr@ dNGensed by

m cr ophone( es .s ker i ven ise
cancel i ng s‘ﬁ%‘ﬁﬁ% 8Fat‘§‘£?f3P%e E‘Fbﬁﬁgaﬁcei'(o §m§6bg‘e°?§§w ﬁ@ 6"55}&11?}' 8% the
noi se cancahé4ia WAL Eshridilysheades f ABUAIIf Gedthsaey bedesfied. CRIgLRCT shokWze
driving of speaker 18 resEona ve thereto. The incorporation of ANC

structure ithe Ganeli2and APEC &2 repesitiorad relative fo/tbe Higven® positien sepuPr enent s

dt t t AN
m cr ophone PIBMHESPERATI e Hae Sorn o ofruRk ft aelfafClt hos of
Applicati orbpggﬁlbglwdﬂqmp@gheﬁgfgwm and 871, 020, which are hereby

i ncorporated by reference, and essentially avoids the turbul ence flow
associ at ed noi se. Noi se cancel i ng | oudspeaker 18 is | ocated in |l eg 42-5,

|
rowever, | ANt gt §50REESbEARS R CrACHMOGCE BN Beck Wbt apd | o
in the eXpﬂnﬁHtmﬁﬁmﬁt &nmgﬁ w@rodafus:froabdmrsk(l&)i 11201earte Hooexedm;o:le,mémbug}and

preferably opposite or a little downstream of |ouds 8., Figyre 6 is
i denti cal ttbe elbgwr4e is ilkushratst as p singledRentber; e qryme o g@ﬁe%mi‘ﬁh‘“ﬂg € housi ng

10- 74 A\ﬁgx jrﬁQ haerb%ﬂg BEIERL Nisol Ath ttflé)faheaﬁdg%!@@ﬁo e{rg d?JaYeﬂave

been onitt € parix s 11lust rat ocat [ n5| ousi ng
10-4 of AHUs}ast oftie AHUHEY fayl iecsepardtelymbdey sold apd/ot used| Yt 1elti1lesefdea of AHU 10
if necessary or desired. Figure 7 shows the f n 12, %{w AEIC el bow 4

reposi t i ondatepdadgihaithe FWPFWét}IflP@Eﬁeét BVeRsn s limited enjy By s (§apg0

hori zont al tﬁ@&ﬂb%ﬁdéd"@.gm’?s.ve”' cal discharge ot herW| se the structure and



_opefati on woul d be the same. Al though preferred embodi ments of the present

Invention hav m CI’I bed and illustrated, other changes will occur to
t hose t. For exanple, although the elb v ed
as a s\m‘ mz Zﬁ; one or nore of the |legs may be made |9 ,Sgl:EE* f*{""gnJ ‘%@E
bend poftion. Also, although the fan and ANC el bow are |nd|caB§ﬂA@§Ppart f
the AHU, they may be separately nade, sold and/or used. TS therefore

i ntended that the scope of the present inventionis to be limted only by
the scope of the appended cl ai ns. GhAIMES: 1. An air handling unit
havi ng a di scharge duct including an el bow (42) having a first leg (42-2),
a second leg (42-5) and a bend portion (42-3) |ocated between said first
and second WagSis (3a@hfddfid:rst 1 eg having an inlet (42-1) and said second | eg
(42-5) having an outlet (42-6) with a flow path therebetween; and an active
noi se control system having neans (16) for sensing noise in said first |eg;
and neans (18, 60) for pr I 1 nal in said second

| eg, characterized |nfthatg§§+t!}gn%l %Bgtr? C\sg&gl?ffﬂ%f@hgs a convergi ng
portion and said SECQﬂﬁclb@g(%&aﬁngla\feﬁtgeglgupbrahdal?.ecoad leg Witk saidifirst
handling unit of claim1l further including means (20) for sen5|ng noi se
in sai d sedepbaviegan Hilet (42 dang saichspsend kg (%ﬁ?h%‘ﬁanﬂe (42rritthasai d

first leg i t han said second | eg. 4. The air handling unit
of claim1l f\f&ﬁ%‘?rﬁﬁ%&%‘%@ ™

means (16) for sensing noise in said first leg;

means (18, 60) for producing a noise canceling signal in said second

leg.

2. The noise control system of claim 1 further including means

(20) for sensing noise in said second leg.

3. The noise control system of claim 1 wherein said first leg is

much shorter than said second leg.

4. The noise control system of claim 1 wherein said elbow further
includes a bend portion (42-3) located between said first and second legs having a

converging portion and said second leg has a diverging portion.

5. The noise control system of claim 4 wherein said outlet is at

least as large as said inlet.

6. The noise control system of claim 1 further including an air
handler unit (10) including a fan (12) including a scroll (12-1) having an outlet (12-4)

with said inlet connected to said outlet of said scroll.

7. The noise control system of claim 1 further including a fan (12)

having a scroll (12-1) with an outlet (12-4) and said inlet connected to said outlet of

said scroll.
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i nt ernal *f ah arrangerrent of an air handlying unit is reconfigured by

di scharging directly fromthe scroll (13 into a 90[err] elbow (42). The
bend (42-3) of the el bow defines a convergl ng section termnating in a
throat (42-4) which leads to a diverging section. Additionally, an active
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(20) for sensing noise in said second leg.

9. The noise control system of claim 7 wherein said first leg is

much shorter than said second leg.

10.  The noise control system of claim 7 wherein said elbow further
includes a bend portion (42-3) located between said first and second legs having a

converging portion and said second leg has a diverging portion.

11.  The noise control system of claim 10 wherein said outlet is at

least as large as said iniet.

12.  The noise control system of claim 7 further including an air
handler unit (10) including a fan including a scroll having an outlet with said inlet

connected to said outlet of said scroll.
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