MULTI MODE VENTI LATOR Description:- The present invention relates to a
mul ti node ventilator with a built-in heat exchanger for use a;;ﬁ/zgzqf -
wal |, a building curtain wall, a wi ndow panel, or a simlar I e 97€he
known ventilator with a built-in heat exchanger is disclosed in Japanese
Lai d- Open Patent Publication No. 59-74443 published on April 26, 1984. 10
The di scl osed ventilator has a di scharge passage for delivering air froman
interior side to an exterior side and a supply passage for delivering air
fromthe exterior side to the interiof kide. A heat transfer takes place ¢
between the two air flows as the ass 13 through a rotor which rotates at
a | ow speed in the ventMEHTHMO d@ﬁ%&%ﬁﬁﬁﬁ%nt Publ i cati on No. 53-24658
publ i shed on July 21, 1978 reveals a ventilator having bypass passages for
“di scharge and Y&5GRFRFEQ%ges, 20 respectively. Wien no heat transfer is

' bet theair fl th h heat h he b
passages are opencd t 8 RIASTHe HALTHY Lo LaFFCa ab #BALBAPERFor And

interior sidesvéyggﬁgyggﬂuﬂéﬁug HEdd .g%?agwé§#$%ﬁ$$§agog5%§éc§gnger are

however incapable of merely scharging T air rthe room and
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or a similar wall panel.
One known ventilator with a built-in heat
®% _ exchanger is disclosed in Japanese Laid-Open Patent (?

Publication No. 59-74443 published on April 26, 1984, )

10 The disclosed ventilator has a discharge passage for
delivering air from an ihterior side to an exterior
side and a supply passage for delivering air from thé

exterior side to the interior side. A heat transfer

takes place between the two air flows as they pass

ot
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through a rotor which rotates at a low speed in the

ventilator.

Japanese Patent Publication No. 53-24658

& published on July 21, 1978 reveals a ventilator having (
bypass passages for discharge and supply passages,

20 respectively. When no heat transfer is necessary
between the air flows through a heat exchanger rotor,
the bypass passages are opened to adjust the amounts of
air drawn from exterior and interior sides.

The conventional ventilators with the heat

25 exchanger are however incapable of merely discharging

foul air from the room and introducing fresh cool air

from the exterior for cooling the interior without



-2- involving any heat exchange, and also of circulation of air in the room

for better air conditioning effects and a nore uniformroomtenperature

di stribution. Therefore, separate arrangenents nust be added to the 5
ventilator for cooling the interior with fresh exterior air and for
circulating air in the interior. In view of the shortcom ngs of the
conventional ventilators, the present invention seeks to provide a
ventilator having a nunber of functians ar nodes 10 capable of ventilation
wi t hva heat exchange, air circulation in an interior space or room and
venti- |ation vidvoliim st eathangshanpeorahdigalso tde gimserdtiowent i on,
there is provided a ventilator for attachnent to a panel 15 dividing an
exterior side aid dm itheriaam fafe Hethrerair ctonditiomng sifpcts fande
-assenbly including a central partition having a_circul ar, openi ng and
defining first aamprseduHdEqnmhaoanh ifmmer afiuhel G F5oR W3R ot her and fi r st

and second outer chanbers divided 20 from each ot her, sméhfiane %gienbly
having a first WREeiRFSorsarafinht GREageRanic st Pg i33deq hrerthanber

Ut er chanbdt  HPUHERR o g O R T AR Ea O TS een
comni cat i on BAWART S SRR § SIS T b S A Rt er or: @ heat
exchanger rotor In view of the shortcomings of the conventional
ventilators, the present invention seeks to provide a
~ ventilator having a number of functions or modes
10 capable of véntilation with a heat exchange, air
circulation in an interior spacé or room, and venti-
lation without a hgat exchange.
According to the present invention, there is
provided a ventilator for attachment to a panel
15 dividing an exterior side and an interior side from
each other, comprising: a frame assembly including a
central partition having ; circular opening and
U/ defining first and second inner chambers divided from
each other and first and second outer chambers divided
20 from each other, said frame assembly having a first
opening for communication between said first inner
chamber and the interior, a secOnd'opening for com-
munication between said first outer chamber and the -
exterior, a third opening for communication between
25 said second outer chamber and the exterior, and a

fourth opening for communication between said second

inner chamber and the interior; a heat exchanger rotor



rotatably nmounted in said circular opening and providi ng communi cati on
between said first inner and outer chanbers and between said second inner
.and outer chanbers; a discharge fan di sposed in said first outer chanber
and having an outlet coupled to said 5 - 3second opening; a supply’fan .
di sposed in said second inner chanber and having an outlet coupled to said
fourth opening; a first danper coupled to said second opening; a second .
danper nount exbtebalslyi dodntedeimssédidiycalat openiabl ad proricngleocpowmigat tat | on
bet ween sai d second inner chanmber and the interior side; and 10 a thirdy
danper nount etyRe Fadd FdasE alPNBEraNS | evkeanehaPenalsing perugrn\aadd

comuni cati on between sai d second i nner and, outer chanbers in bypassing

rel ation to S3ECANYBET 305 OVisH Fafbes®s i OhSRTek RangerPeFehidst, the rotor
f f d. 1ilat b i J ti i ted, 1 dth
i schar go. ancatpbiPt: TP BBFF VR Payrirh ER.euElet EolBiRefS 558 and the

second b Udhdamel s LRy A biodlosh Il 05 L LR 510

t hrough tthe f1TSs ¢ er, e €

out er_chanberand hg, teseha) Afe! Pupidie 13 LARGARER dniAfidal Bl st danper

into 20 t he exteri or side. n% taneously, air 1s supplied fromthe

exterior sidejdmBePUdpldte thhédidy SEMNdNEpering; T SOEKhOHsRIerChaIMRes . the
rotor, the second inner chanber, the supply fan, and the fourth opening

into the intean eaisifdame Rseetigyt Bhd dpehahleatd @abvideagofminiogtivhs bet ween
the air flows in the -4- rotor.
between said second inner chamber and the interior side; and

10 a third damper moﬁnted-on said central partition and openable | o/
to.provide communication beﬁween said second inner and outer
chambers in bypassing relation to said rotor.

For ventilation with an exchange of heat, the rotor
of a preferred ventilator embodying the invention is rotated,

15 and the discharge and supply fans are driven, with the first
damper open and_the second and. third dampers claosed. Air is
discharged from the interior side through the first opening,
the first inner chamber, the rotor, the first outer chamber,
the discharge fan, the second opening, and the first damper into

20 the exterior side. Simultaneously, air is supplied from the
exterior side through-thé_third_opening, the second outer chamber,
the rotor, the second inner chamber, the supply fan, and the
fourth opening into the interior side. During this time, a

heat transfer occurs between the air flows in the



For ventilation w thout an exchange of heat, the rotor is stopped, and the
di scharge and supply fans are driven, with the first and third danpers open
and the ‘second danper closed. 5 Air is discharged fromthe interior side
through the'first opening, the first inngr, chanber, the rotor, the first
outer chanber, the discharge fan, the second opening, and the first danper
into the exterior side. Sinmultaneously, air is supplied fromthe exterior
side through the third opening, the second outer 10 chanber, the third
danpe# and al sgedrhe rotor, the second inner chanber, the supply fan, and
the fourth opening into the interior side. No heat transfer occurs between
the air flows in thedroventiletaumseitHoatrat ekchagatoft @eat, Whemratbr is to be
circulated on the interior side, the 15 rotor is stopped, and only the
supply fan isisiriteppgd,watd tbal gischargeeeonn dudplpErne@er. driivenf luwiws fheom t he
interior side through the second danper, the second inner chanber, the
supply fan, ahirsthand ¢hirth depesisngresnerd | theosednad; damper orlosedle. The
invention will be described th%omvv%xeof exanple with 20 reference to the

acconpany? ng fHaiEngscharrace INtEEtY 3198 tARCwkpFRRIddT pecBpRE Ve
e Of o LR L St SR e ey R PSREN eIt o Figure
COure 3 1T S B S 1 SR Bt WA b Rl vt ator
_into the exterior side. Simultaneously, air is supplied from
W, the exterior side through the third opening, the secpnd outer
TU chamber, the third damper and also the rotor, the second inner
chamber, the supply fan, and the fou;th opening into the interior
side. No heat transfer occurs between the air flows in the
rotor because the rotor is at rest.
When air is to be circulated on the interior side, the
15 rotor is stopped, and only the supply fan is driven, with only
the 'second damper open. Air flows from the interior side through
the second damper, the second inner chamber, the supply fan,
and the fourth opening back into the interior side.

The invention mill be described by way of example with

20 reference to the accompanying drawings, wherein:-



unit in which the nultinode ventilator is incorporated; 10 and Figure 5 is
a horizontal cross-sectional view of the nultinode ventilator. The

present invention is particularly useful when enbodied in a nultlinode.l5
ventilator, generally indicated by the reference nuneral 10, as shown in
Figures 1 through 3. The nultinode ventilator 10 enbodyi ng the
present invention can be nounted on a house wall, building curtain wall, a
wi ndow panel, or another wall 20 panel of an interior space which is to be
ventilated at desired tinmes. As shown in Figure 4, the nultinode ventil atQy
10 is assenbled in a wi ndow unit 11, for €xanpl e, having a wi ndow frame of
sash 12. The wi ndow franme 12 25 is conposed of a head 13, a sill 14, a
pair of side jambs 15, 16, a vertical bar or mullion 17, and a - 6-

transom 18. The mnndonggg}elé ;jackyde Qba§§7B%Q%§e¥%uv%0v%%RPQ¥t%P by the

head 13, the side janbs t he nu |on the transom 18. The

ventilator 10 'ﬁuﬂt§ﬁ8§€dvESEMSEth%mMcﬂ»‘1§8m 18 gpd %Q@s%'nltl 14in a
position beneath the gl ass pane 20. The 'w ndow unit 11 also includes a

panel 21 dlsposeﬁvbgtmsﬁa t he transon118 and the sill 14 adjacent to the
ventilator 10. The ventilator 10 is supported on a skirt 22 for height

Figure 2 is a sectional front elevational view

5 of the multimode ventilator;

‘Figure 3 is a sectional side elevational view of
the multimode ventilator; ' W

Figure 4 is a front elevational view of a window
unit in which the multimode ventilator is incorporated:

10 and
. Figufe 5 is a horizontal cross~sectional view of
- the multimode ventilator.

The o present invention is

particularly useful when embcdiad in a multimcde
15  ventilator, generally indicated by the reference
numeral 10, as shown in Figures 1 through 3.

The multimode ventilator 10 embodying the
present invention can be mounted on a house wall,
building curtain wall, a window panel, or another wall

20 panel of an interior space which is to be Venﬁilated at
desired times.
" As shown in Figure 4, the multimode ventilator
10 is assembled in a window unit 11, for example,
having a window frame or sash 12. The window frame 12

25 is composed of a head 13, a sill 14, a pair of side

jambs 15, 16, a vertical bar or mullion 17, and a
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adj ust mrent as described later on. 10 : As schematically illustrated
in Figure 5 the ventilator 10 includes a frane assenbly 23 conposed of an
inner cover panel 24 positioned on the interior side of the window unit 11,
‘an outer cover panel 25 positioned on the exterior side thereof and spaced
from 15 the inner cover panel 24, and a central partition 26 di sposed
between the inner and outer cover panels 24, 25 in parallel relation
theréto. The frane assenbly 23 also has a pair of inner and outer

parti¥ ons 27, 28 joined respectively ®o-the inner and outer partitions 20
27, 28. These partitions 26, 27, 28 divide the interior space of the frane
assenbly 23 int&28sPmy 38.i nABe Whadpwr updt 3lsdacdydesndlasFamades30, a

first t h 31 d f t hanb 32.. T ' d t
bartitione. 27 190 200 GUPE0E tase Dok e Bea s &Pe Side)GamaRISy A ral |y
bet th h 9,3 31, .3 I ti.Qn, h f t
t:kggeglacg ge?&gghﬁé lgPrQFFoﬁhSaEEanrgggﬁﬁth@q qﬁ??égﬁrn %F%ﬁégﬁﬁhanber
' he fir h I d | f_.GRI f
The Totor 53 nid GaokBeef'BIRERen! thll Sl Aal 35 ARAC HT ity T 800 O

the second i nngpe¢RapReheaathr eHENgRabkUBLARNG 05 N3hE (kAL L3k c0f 1t he
rotor 33. Tite grlnC|gPes og operatlgn o? Phe heat -exchanger rotor 33 are
wel I known in hhgoaihc2ide bl pRAE1D21dESEHLREE bRtURLR the transom
18 and the sill 14 adjacent to the ventilatof 10. The
U ventilator 10 is supported on a skirt 22 for height
adjustment as described later on.

10 _ As schematically illustrated in Figure 5, ﬁhe
ventilator 10 includes a frame assembly 23 composed of
an inner cover panel 24 positioned on the interior side
of the window unit 11, an outer cover panel 25
positioned on the exterior side thereof and spaced from

15 the inner cover panel 24, and a centr§l partition 26
disposed between the inner and outer cover'panels 24,
25 in parallel relation thereto. The frame assembly 23
also has a pair of inner and outer partitions 27, 28
joined respectively to the inner and outer partitions

20 27, 28. These partitions 26, 27, 28 divide the
interior space of the frame assembly 23 into a first
inner chamber 29, a second inner chamber 30, a first
outer chamber 31, and a fourth outer chamber 32. The
inner and outer partitions 27, 28 support a heat

25 exchanger rotor 33 posifioned céntrally between the

chambers 29, 30, 31, 32. 1In operation, an exchange of

heat takes place between an air flow passing from the



As illustrated in Figures 1 through 3, the central partition 26 has a
central circular hole 34 in 10 which the rotor 33 is rotatably supported
by an axle 33a supported between the inner and outer partitions 27, 28. A
pair of semcircular bearing nenbers 35, 36 is nounted in the central .
circular hole 34 along its inner edge, each bearing nenber 35, 36 having a
15 labyrinth packing (not shown) which fills up the gap between the

peri phery of the rotor 33 and the central partition 26. The rotor 33 .
i ncl udes an outer circular frame 37. A 4otor 38 nounted on the central gj
partition 26 is coupled to a pulley 39." In operation, the rotor 20 33 is ~

rotated at a redgtdyvel t - rgpg$# s¢y bel t
40 trained ar o?nl?ét ':i%nuétfe)\r% circu 2%’9 fir}gtn%}{ig aﬁ%%‘ﬂe pu Zfz‘h%g‘f%ﬁh? ,
central partitithrolgH @ Qufdthd QA f VEIgdi¥ iZo¥ Al tHd aFrSesemderadd
having a first opening 42 25 positioned at the bottomof the first inner
chanmber 29 and ampeiim¢ IdwerpEsEing tirod it sysond ouide r orhambed 32 i Nng with
the interior side -of the w ndow unit -8- 11 through the skirt 22 and the
sill 14 (Figurdmpe the ssgandalinnen ichianbe2s 3G tHsoughinedightandipper
hori zontal frame nenmber 43 having a second opening 44 positioned at the top
of the first oladf Fdmee $7 é’rﬁ% Hhey Fahary %réﬁghﬁcﬁrﬂl%@eﬁﬂr% fan 45

is disposed in the first t?{=%panber 1 and has an gutl et 46 coupl ed
operation of the heat exchanger rotor 33 are well known

in the art and will not be described in detail.
As_illﬁstratéd in Figures 1 through 3, the l;/
central partition 26 has a central circular hole 34 in
10 which the fotor 33 is rotatably supported by an axle .
| 33a supported between.the inner ahd outer partitions
27, 28, A pair of semicircular bearing-members 35, 36
is mounted in the central circular hole 34 along its
inner edge, each bearing member 35, 36 having a

labyrinth packing (not shcwn) which £ills up the gap

[
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begween the periphery of thé rotor 33 and the central
partition 26. The rotor 33 includes an outer circular
frame 37. A motor 38 mounted on the central partition
26 is coupled to a pulley 39. In operation, the rotor
20 33 is rotated at a relatively low speed by the motor 38
through an endless belt 40 trained around the outer
'ciréular frame 37 and the pulley 39.
The central partition 26 is coupled to a lower
horizontal frame member 41 having a first opening 42
25 positibned at the bottom of the first inner chamber 29
| and'opening thereinto, the first opening 42 com-

municating with the interior side of the window unit
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to the second openi ng 44, which communi cates with the exterior side of the
wi ndow unit 11 through a duct 47 (Figure 3) nmounted in the transom 18. The
di scharge 10, fan 45 is driven by a notor 45a nounted on the central
partition 26. Therefore, air fromthe interior side of the wi ndow unit 11
is discharged into the exterior side thereof by the discharge fan 45
through the first inner chanber 29, the rotor 33, the first outer chanber
31, 15 the discharge fan 45, .the secgng openi ng 44, and the duct 47. The
duct ¥7 acconmodates therein a first dafper 48 whi ch is openabl e and

cl osable by a syt pke t e r ; e first
danper 48 is cIg%egﬁﬁﬁg%ﬁ?ﬁgévgﬁ??Fa?grHgg Fggsﬁg?lg??bg?léﬁgﬁ g “air is-
circulated in threi 8battQl phdeieiohheewiBdawsdnybihéd Aot Anr dppeeni ng 50
defined in a heat-exchanging unit 51 supported on the frame assenbly 23 and
di sposed in thehoppeonpalt £pamef meinbesec¢dnHaelihgr acaebad 3peding 44
comuni cates with the second outer chanber 32. The heat-exchanging unit 51
serves to war m posithoneduatdtheotophofekher Edrsti deten atiamber 8L padsage
t her eof through the rotor 33 when the interior side is warned or precool
air introducged PPeningetbrreinte.si Bedpprbarge £ap pAsiggdismpsaghiphe
rotor 33 when the interior side |s cooled. However, the_heat-exchangi_ng
unit 51 5 may bEhﬁi§béﬁ§eauﬁﬁfh9haﬂeefhéltﬁPﬁdbeﬁeﬁPn@USéeﬁa§GbSOHBigﬁed

directly in thetgpggé.ngggdngggggn3344' which communicates with the

exterior side of the window unit 11 through a duct 47
~ (Figure 3) mounted in the transom 18. The discharge
10 fan 45 is driven by a motor 45a mounted on the central
partition 26. Therefore, air from the interior side of
the window unit 11 is discharged into the exterior side
thereof by_thé'discharge fan 45 through the first inner

chamber 29, the rotor 33, the first outer chamber 31,

the discharge fan 45, the second opening 44, and the

[
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duct 47. The duct 47 accommodates therein a first
damper 48 which is openable and closable by a switch 49
Y - mounted on the upper frame member 43. The first_damper
48 is closed when the ventilator 10 is shut off or when
20 air is circulated in the interior side of the window
unit 11. |
A third opening 50 defined in a heatfexchanging
unit 51 supported on the frame assembly 23 and disposed
iﬁ the upper portion of the second outer chambér 32
25 communicates with the second outer chamber 32. The
heat-exchanging unit 51 serves to warm air.introduced

from the exterior side in advance of passage thereof



The upper frame nmenber 43 has a fourth opening 52 conmunicating with the
interior side of the window unit 11 through the transom 18. A supply fan 53
10 disposed in the second inner chanber 30 is conposed of a scroll 54:
‘having an outlet 55 coupled to the fourth opening 52 and an inpeller 56
rotatably disposed in the scroll 54. The supply fan 53 is driven by a.

not or 53a nounted on the central partition 26. Air can be 15 introduced
“fromthe exterior side of the windcw unit 11 by the supply fan 53 through _
the third opening 50, the second outeér Schamber 32, the rotor 33, the secapd

i nner chanber 30, the supply.fan_53, the fourth opening 52,, and the transom
18. 20 ERtiuph.EREl e Tnadn bheR: thenIttes LoTerias 4 S SesTE taner

o s ML USSR SO b g S

57 being opena% rovide commnica chanber

30 and the intg ieﬁesbgﬁgsgéoeaboht}g Bher £ofBr23 AfheNEnal linehtiothen alr

is circul ated through™t nterior ~si of the w ndow unit a uniform

room t enper at useget b8 e8608d.dagBRever,i ThaPBRateidhAngingl@mitupaly fan
53 is operated to draw the air into the second inner chanmber 30 through the

sill 14, the skaytbd2dispentbé wteandadanpae Lhirdndgedmg Gor glay bet he air
fromthe second 1 nner chanber 30 into the interior side through the fourth
openi ng 52. defined directly in the upper frame member 43..
| | The upper frame member 43 has a fourth opening
52 communicating with the interior side of the window
unit 11 through the transom 18. A supply fan 53
10 disposed in the second inner chamber 30 is composed of
a écroll 54 having an outlet 55 coupled to . .the fourth
.opening 52 and an impeller 56 rotatably'disposed in the
scroll 54. The supply fan 53 is driven by a motor 53a
mounted on the central partition 26. Air cén be
15 introduced from tﬁe exterior side of the windew unit 11
by the supply fan 53 through the third opening 50, the
second outer chamber 32, the rotor 33, the second inner
chamber'30, the supply fan 53, the fourth opening 52, \;J
and the transom 18. '
20 The lower frame member 41 supports thereon a
second damper 57 disposed at the bottom of the second
inner chamber 30, ﬁhé second damper 57 being openable
to provide communication between the second inner
chamber 30 and the interior side through the skirt 22
25 and the sill 14. When air iS'circﬁlated through the

interior side of the window unit 11 for a uniform room

temperature, the second damper 57 is open and the



5 The central partition 26 supports thereon a third danper 58 openable for
communi cati on between the second i nner and outer chanbers 30, 32 in
bypassing relation to the rotor 33. Wen the danper 58 is open 10 and the
supply fan 53 is driven, air drawn fromthe exterior side through the third
opening*50 is delivered fromthe second outer chanber 32 directly into the
second i nner chanber 30 through the danper 58, and then supplied by the
suppty fan 53 into the interior side 15 through the fourth opening 52. At
t hi s\&i me, part of the air passes thrbdbh'The rotor 33 that is held at
rest. Therefore, fresh air__can be su jed fromthe exjerJor side into the
} sated |

interior side VaYPPht arﬂlcﬁr\/l"rﬁg%i’ sdfré"’ﬁé’ﬁ/\ée‘ﬁférf I’ in the

1[8L(r)rc§?ner22 ofsetcf?éldl w tg’f 3:5'& g?’G%thr rl"ot[]ﬁe
| ower surface f a nl&pq__r \%J(?n%ld% etl,e§7ow%rnd‘ t% TR tfl%‘s e bol ts

59 have their §ta again S5 Re ! upper su upper

fllanges 62 of g @rﬂonﬁwcéerc?ﬁ QR PE Ui i P AR ithd Ngeddiidr 22.

The ventilator 10 can be raised wwth respect to the transom 18 or the sil
14 by t ur ni R dehe nfiJdgh The mdhﬁguwaaéﬁyhg(szhsplace theminto the

| ower franegrenber 41, and can be |owered by turning the bolts 59 in the

opposite direction. Tithey&@ntirailopad itdpm s auppdt tearthaErecmaes
third damper 58 openable for communication between the
second inner and outer chambers 30, 32 in bypassing
relation to the rotor 33. When the damper 58 is open

10 and the supply fan 53 is driven, air drawn from the
exterior side through the third opening 50 is delivered
from the second outer chamber 32 directly into the
second inner chamber 30 through the damper 58, and then
supplied by the supply fan 53 into the interior side

15 through the fourth opening 52. At this time, part of
the air passes through the rotor 33 that is held at
rest. Therefore, fresh air can be supplied from the

— exterior side into the interior side without involving

a heat transfer between air flows in the rotor 33.

20 Height adjustment bolts 59 are threaded through
the four corners of the lower frame member 41 and back
plates 66 fixed to the lower surface of an upper wall
6l of the lower frame member 41. - The bolts 59 have
their distal ends held against the upper surfaces of

25 upper flanges 62 of channel-shaped reinforcements 63
disposed in the skirt 22. The ventilator 10 can be

- raised with respect to the transom 18 or the sill 14 by



5 as described below. (i) For shutting off the ventilator 10: First danper
48: cl osed Second danper 57: open Third danper 58: closed 10 Rot or
33: stopped Discharge fan 45: stopped Supply fan 53: stopped The second
danper 57 is kept open in order to prevent the ventilator 10 from becon ng,
frosted or 15 frozen in winter so that the ventilator 10 can i medi atel.y be
operated for air circulation in winter nornings. (ii) For air circulation
on the interior side: First danper 48: ¢l osed 20 Second danper 57;
open Third danper 58: closed Rotor 33 1sltopped Di scharge fan 45: st opped i hi

Supply fan 53: d fl h hr ough
The second damSeFRss ERe BadssasPntsr SoRimsar ey hd SMASF 1S, “and

the fourth Op_ethgg 2Rel %ekmf h’eat et2 41! “r?gféi Car'ts the 1c(v}é£e)d By

ventilation w th an exc ange 0 I fst da
turning the bolts 59 in the opposite dlrectlon.

The ventilator 10 can operate in various modes
5 as described below. |
(i) For shutting off the ventilator 10:
First damper 48: closed

Second damper 57: open

Third damper 58: closed
10 Rotor 33: stopped
Discharge fan 45: stopped
Supply fan 53: stopped |
The second damper 57 is kept open in order to
prevent the ventilator 10 from becoming frosted or
15 frozen in win8@r so that the ventilator 10 can
immediately be operated for air circulation in winter
mornings; |
(ii) For air circulation on the interior side: o/

First damper 48: closed
20 - Second damper 57: open:
Third damper 58: closed
‘Rotor 33: stopped.
Discharge fan 45: stopped
Supply fan 53: driven
25 : Air flows from the interior side through the
second damper 57, the second inner chamber 30, the

supply fan 53, and the fourth opening 52 back into the



Second danper 57: closed 5 Third danper 58: closed Rotor 33: driven
Di scharge fan 45: driven Supply fan 53: driven Air is discharged fromthe
ibnterior*side through 10 the first opening 42, the first inner chanber 29,
the rotor 33, the first outer chamber 31, the discharge fan 45, the second
opening *44, and the first danper 48 into the exterior side. At the sane
time, air is supplied fromthe exterior side through the third opening 50,
15 t he second outer chanmber 32, the rotes 33, t he second i nner chamber 30,
the Sdpply fan 53, and the fourth opening 52 into the interior side. A heat
transfer occursibpeiryesr side.air flows in the rotor 33. (iv) For

ventilation w thout an exchange of heat: 20 First danper 48: open
Second danper 57iitr) oBerl Jéntilsebeerwbth apeexthange33f héapped Di scharge
fan 45: driven 25 Supply fan 53: driven Air is discharged fromthe

interior side through Eiest i dahpepeé8ngop@n the first inner chanber 29, the
-13- rotor 33, the first outer chanber 31, the discharge fan 45, the second
openi ng 44, and the fiSecondndrmpes $ht oclosed _

5 ' Third damper 58: closed
'Rotor 33: driven
‘Discharge fan 45: driven
Sﬁpply fan 53: driven
Air is discharged from the interior side through

10 the first opening 42, the first inner chamber 29, the
rotor 33, the first outer chamber 31, the discharge fan
45, the second opening 44, and the first damper 48 into
the exterior side. At the same time, air is supplied
frém the exterior side through the third opening 50,

15 the second outer chamber 32, the rotor 33, the sacond
inngr chamber 30; the supply fan 53, and the fourth
opening 52 into the interior side. A heat transfer

N occurs between the air flows in the rotor 33.
(iv) For ventilation without an exchange of heat:

20 | First damper 48: open
Second damper 57: closed
Third damper 58: open
Rotor 33: stopped
Discharge fan 45: driven

25 Supply fan 53: driven
Air is discharged from the interior side through

the first opening 42, the first inner chamber 29, the



the exterior side. At the sane. tine, air is supplied fromthe exterior side
t hrough the third opening 50, 5 the second outer chanber 32, the third
danper 58 (and partly through the rotor 33), the second inner chanber 30,
the supply fan 53, and the fourth opening 52 into the interior sider No |
heat transfer occurs between the air flows in the rotor 33 since the rogor
33 is nowat 10 rest. The ventilator 10 can be operated in this node when
cooling the interior side with fresh cool air fromthe exterior side during
the spring or Autum in particular. Reference is directed to our co-pendiﬂg
pat ent application No. 85 15886 (Sertral3Ne. 2161921 . ; reference o
230P50128) 15 entitled "VENTILATION SYSTEM'. 20 25 -14- CLAIMS: 1. A
ventilator for atet@hndhi the of pusel odter drhgmbereiiertibe gigehandeafian
interior side fromeach other, conprising: 5 .(az a frame assenbly
incl uding a centé®di a8 t$eFHRA HERPRLNS égrcﬁPértBﬁeﬁiﬁﬁ aR¥™BeF i ABndREPr st
and second i nner chanbers, divided fromeach other,and first and s gggd

h
outer chanbers dift® REEITHN e3tFL ot AT, tRY B2FF ahb™Ss s@Hb| YShEWPRG* 81 i r st
Thtorior, a secorPBReit ey o LehRERt CHFoRol cthBoRhi Fa BBERIRE b 7®

5 the second outer chamber 32, the third damper 58 (and

partly through the rotor 33), the secpnd inner chamber
30, the supply fan 53, and the fourth opening 52 into
the-interior'side. No heat transfe; 6ccurs between the g_)
air flows in the rotor 33 since the rotor 33 is now at
10 rest. The ventilator 10 can be operated in this mode when
cooling the interior side with fresh cool air f;om the
exterior side during the spring or Autumn in particular.
Reference is directea.to our co-pending patent application
No. 85 iIs&8¢ (Serial No. 2i1e\52 | '.; reference 230P50128)

15 entitled "VENTILATION SYSTEM".

20

25



“Said first outer chamber and the exterior, a third o | for

comuni cati on between said second outer chanber and fﬁngg?EFTBF“-a-a~
fourth opening for 15 conmunication between said se::m“m" and
the interior; (b) a heat exchanger rotor rotatably H”,"r"ﬂg QICUI ar
openi ng *and providing communi cation between said first®irfhet and out
chanbers and between 20 said second i nner and outer chanbers; (c) a

di scharge fan disposed in said first outer chanber and having an outl et

poupLgd to said second opening; (d) d‘shpry fan di sposed in said second
I nner 25 chanber__and having an outlet coupled to said fourth opening; (e) a

first ganpertxﬁﬁﬁQMF%o sai d second -15- opening; (f) a second danper
nounted on said frane nb € I C qup' tion between
sai d second inner cha effanécﬁ/tt%e]ai eroi’j\'l(;rae%%é) kﬁﬁé)% 2 =3 (g) athird

danper mount ed \r};lei(zdzuggacagi‘téﬂe didign outerﬁﬁ%ﬁb&o PI&Y 1 Bfom

conmuni ati on be secon I nner an ers I n bypassing
relation to SaEEdH“dHheéz dong¥idimd or according to claiml, said frame 10

assenbly inclu | ower franme nmenber joined to said-

(a) a frame assembly including a central
partition having a circulér opeqing and defiping first
and second inner chambers divided.from each other and
first and second outer chambers divided ffom'each
other, said frame assembly having a first opening for

10 communication between said first inner chamber and the
interior, a second opening for communication between
said first outer chamber and the;exterior, a third
opening for communication between said segond outer
chamber and the exterior, and a fourth'opening for

15 communication betwesn said second inné; chamber and the
interior; |

(b) a heat exchanger rotor rotatably mounted in

N ' said circular opening and providing cdmmunication
between said first inner and outer chambers and between

20 said second inner and outer chambers;. |

(c) a discharge fan disposed in said first 6uter
chamber and having an oﬁtlet.coﬁﬁled'to said second
opening;

(d) a supply fan disposed in said second inner

25 chamber and having an outlet coupled to said fourth
opening;

(e) a first damper coupled to said second



~

cent r-a—partit+oen—sai-dfirst opening belng defined in said | ower frane -

menber at the bottom of said first inner chanber, said second danper being A
suppoumuimnmuﬂllfﬂﬂr frame member at the bottom of said second 15 inmner .
chanb or according to claiml1, said frane assenbly * . X
i ncl udi ng an upper frame nember joined to said central partition, said-«

second openi ng being defined in said upper frame nenber at the top of said
first outer 20 chanber, said fourth opening being defined in said upper .=
frame nmenmber at the top ~of said second iyyner chanber. 4. A ventilator W
according to claim1 or 2, including an heat-exchanging unit supported on-

said frame 25 agperiphy;and di sposed in said second outer chanber, said

third opening comuni cating with said second outer chanber through sai d

heat - exchanging unit. (f) a second damper mounted on said frame

'assembly and openable to provide communiation between
said second inner chamber and the'ihterior side; and
5 - (g) asfhird'damper mounted on said central
partition and openable.to providé communiation between
said second inner and outer chambers in prassing
relation to said rotor. | o : W,
| 2. A ventilator according to claim 1, said frame
10 assembly including a lower frame membef'joined to said
central pértition, said first opening'being defined in
said lower frame member at the bottom of said first
inner chamber, said second damper being supported on

said lower frame member at the bottom of said second

n

inner chambker.

(]

.3. A ‘ventilator according to claim 1, said frame
-assembly including an upper framé'member'joined to said
central partition,.said second opening being defined in
said upper frame member at the top of said first outer
20 chamber, said fourth opening being defined in said
upper.ffame member at the top of said second innei
chambér. | | |
4. A ventilator according to claim 1 or 2, including
an heat—eichanging unit supported on said frame
25 assembly and disposed in said second outer chamber,
said’ third opening communicating with said second outer

chamber through said heat-exchanging unit.




