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similar wall panel.
One known ventilator with a built-in heat-
exchanger is disclosed in Japanese Patent Laid-Open

Publication (Kokai) 59-74443 published April 26, 1984.

‘The prior ventilator has a discharge passage for

delivering air from the interior to the exterior, and a
supply passage for deiivering air from the exterior to
the interior; heat transfer takes place between these
th air flows as the latter pass through a heat-
exchanger rotof which rotates at a relatively low speed
in the ventilator.

The Japanese Publication also teaéhes a
technical concept of warming and cooling the interior
to a uniform room temperatufe by the provision of an
air passageway and a heat-medium passageway, both
extending in and through hollow structural sections of
a window frame. Heat medium, such as hot water or cold
water, is circulated through the heat-medium passageway
to warm or cool air as the latter flows in the air

passageway through the window frame. The warmed or

" cooled air flows from an outlet in the window frame

into the interior.



-2- However, with the prior ventilator, effective warm ng and cooling was |
difficult to achive. To this end, one attenpt has been proposed in which a
-prelimnary heat-exchanger is provided to prewarmair (introduced fromthe
exterior) sonehow before the air passes through a heat-exchanger rotor. But
this attenpted systemwas at variance with the reality and hence was not

put to industrial use, because the follow ng questions remai ned unsettled:.
1) 10 where a source of heat should be provided; and 2) in cooling, a gj
separate cooling unit is required. A&c%raing to the present invention,

there is provided a 1 i oy ri,She; | L <@L -W: pdow uni t
havi ngI a 1I‘O-r a\r/rle corrpo\sfgﬁ“éo‘#éaga'l %%F&I}?é;l %,pr% {’%%P?%S‘v@‘é??uléfﬁrég -ggc}t,vi-gnls

defini ng a heafxriBdid/ARASSIENRY &8 &lfEuvEalLopo0hcpiheat nmedi um through
said frame; a housing supported on said frane and divided into first and

- second inner chanber stanghis réhd Andnéesovdmptt Rascbaghepbzopddied Hausi ng
having a first 20 opening for communication between said first inner
chanber and twhigh ex iprel imsesondhepenerghéngecomsuproatided ket ween sai d
first outer chanber and the exterior, a third opening for communication

bet ween saigl sevawarmalr thakbeduced fremekherpyterand)aspgehowrth opening
for communi cation between said second i nner chanber and the interior; a
heat - exchangereefans g a2 bb| pasdeht Bar PRIBapdBRBLSPHGRARISE &@t@itng

But this attempted,system.ﬁas at variance with the
reality and hence was not put to inddstrial use,
because thé-following qguestions remained_unset;ied; 1)
10 where a source of heat should be provided; and 2) in
cooling, a separate cooling unit is required.

Accérding to the present invention, there is
provided a ventilation system, comprising: a wall or
window unit having a frame coﬁposed of a plurality of

15 hollow structural sectioﬁs defining a heat-medium
passageway for circulation of a heat medium through
said frame; a housing supported on said frame and
divided into first and second inner chambers and first N

" and second outer chambers, said housing having a first

20 opening for 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 second outer chamber and the exterior, and é

25 fourth opening for communication between said second
inner chamber and the interior; a heat-exchanger rotor

rotatably mounted in said housing and providing



)

: -3- @onmuni cation between said first inner and outer chanbers and al so
bet ween sai d second inner and outer chanbers; a discharge fan nmounted in
said first outer chanber for delivering air fromthe interior to the
exterior vi'a said second opening; a suppky. fan nounted in 5 sai d second
i nner chanber for delivering air fromthe exterior to the interior via said
fourth opening; and a prelimnary heat-exchanger unit supported on said
housi-ng and connected to said third opening for prewarm ng and precooling,

sel ecti vel y cominiba@iBt Bersehesdier f Deftol andihandidutpassrmnéty anghalsai d
heat - exchanger rotor, said 10 prelim nary heat-exchanger unit having a .

radi ati on/ endetdier B¥id ¥beorepanent add tauteai chaheets;mediisechpass Agewayntas

conmmuni cation therewith. It is believed possible by nmeans of the present

i nvention tanpsaivi fierst vetdn chanten Sgstieliveringiaihr feom thatindariosn t ake

place without risk of inparing warmng and cooling effect. 15 It is

further bel tevee potariibrevimy sakdisecoid oheninggsaraupbhy dieni reunted pirovi de a

ventilation system of - sinple construction by which effective warm ng and

cool i ngScan seakeseppri d"MPE (FhABLRI fel drdpuptine abLfER™ dheneteTagtit®m The
invention will be described by way of exanple with reference 20 to the
acconpanyi n§heridWERYE, WRetddPnfaurth onenipgy@nd @ Arelifingxy NEasae1RoPeREct i ve
view of a ventjl ator enbodying the.present inv %%ion'.F' te, 2 is.a front
el evat i onal YDte\§UPRREEC)OF r?aéadéqé‘sé'g%ﬁr@n?mﬂlecg t\‘?e?ﬁﬁ gt HFd opening

for prewarming and precooling, selectively, air from the exterior

va | . before the air passes through said heaf-exchanger rotbr, said

10 preliminary heat-exchanger unit having a radiation/endothermy tube
connected to said heat-medium passageway for communication therewith.

It is believed possible by means of the present invention to
provide a ventilation system by which venti;ation'éan take place
without risk of imparing warming and booling effect.

15 It is further believed possible by meéns of the hresent invention
to provide a ventilation system of simpie construction by which
effective warming and cooling can take place with no added separate
source of heat medium.,

The invention will be described by way of example with reference

20 to the accompanying drawings, wherein:-



5 Figure 3 is a side elevational view, with parts .broken away, of
the ventilation system having been nmounted on a window unit; Figure 4 is a
pl an view of a heat exchanger built in the ventilator; 10 Figure 5
is a front elevational view of Figure 4; Figure 6 is a front el evational
view of the wi ndow unit on which the ventilator is nounted; and Figure 7 is
an enl arged cross-sectional view 15 taken along line VII-VII of Figure 6
with parts omtted. The 4 - bresent invention are .
particularly useful when enbodied in a ventilator as shown in Figures 1
through 3, generally indicated by 20 the nuneral 10. The ventilator 10 has
the function of a heat- exchanger and can be nounted on a building wall, a

curtain wall, a w ndowFa@%@Ie, 1013 A appldxpanmld (gl sposedi v 1eyi g egi or of
a building). 25 shown in Figure 6, the ventilator 10 is

assenbled in a WeadQWa%h.—t ebbd@MIny0 theNpydak it aiWvéstion; 5- sash 12. The
w ndow franme is conposed of a header 13, a sill 14, a pair of side janbs

15, 16, a vertical bar Fdgumne |12 ds B/,framt selewisiondB. vidwe, waroly ubat 11
i ncludes a pair of glass panes 19, 20 supported jointly.
cross section, of the ventilator;
S - Figure 3 is a side elevational ﬁiew, with parts
broken away, of the ventilation system having been
mounted on a window unit;
Figure 4 is a plan view of a heat exchanger

built in the ventilator;

10 Figure 5 is a front elevational view of Figure

Figuré 6 is a front elevétional view of the
Qindpw unit on which the ventilator is moﬁnted; and
| | Figure 7 is an enlarged cross-sectional-view
15 taken aléng line VII-VII of Figure 6, with parts
omitted. ' | |
The | present invention are | R,
particularly useful when embodied in a ventilator as
sho&n in Figures;l through 3, generally indiéated by
20. the numeral 10.
The ventilator 10 has the function of a heat-
exchanger and can be mounted on a building wall, a
- curtain wall, a window é%nel, or a wall panel (disposed
in the interior of a building).

25 As shown in Figure 6, the ventilator 10 is

assembled in a window unit 11 having a window frame or



5 by the header 13, the side janbs 15, 16, the nullion 17 and the transom

18. The ventilator 10 is di sposed between the transom 18 and the sill 14 in
& position underneath the glass pane 20. The w ndow unit 11 al so includes a
panel 21 di sposed between the transom 18 and 10 the sill 14 adjacent to
the ventilator 10. The - ventilator 10 is supported on a skirt 22 for

hei ght adj ustment as descri bed bel ow. Each of the frame nenbers of the

wi ndowi frane 12, i.e. the header 13, _tge_sill 14, the side janbs 15, 15 16
and the transom 18, has a heat-nmedi um passageway 77 and an air passageway
78, both definad nand end erthdew af fage t e ¢onpeséaverf saneaaepbes, The
heat - medi um passageway 77 serves to circul ate heat nedium such as hot
wat er or col danagtidrl, li4, ancbdir cfjhside yamslow 20 16 anz ¢@rtodcalebarm or
precool air fromthe exterior before the air passes through a

heat - exchangeron duliz; (Mesoanderl transdm Ihe Bheedindowowhetd Alr flows
fromthe rotor 33 into the interior via the air passageway 78. 25

As illustratedasiydefure PRLR f vEkRTS RaReI 0L Y nc? UdespreFredeioinhblisi ng
23 conprising . an inner cover, panel 24B£%sltioned on_the interjor side of

the  -6- Swi RYokihitealeT &0 odthe SHRIOFRRIL25 bdsi FhenBal btornt?

exterior o de JRPLS JI LRI IE! "AE SR LaldE 16NEL GRUSEBENe! 24 and
between the transom 18 and the sill 14 in a position
undérneath the glass pane 20. The window unit 11l also
includes a panel 21 disposed between the transom 18 and

10 the sill 14 adjacent to the ventilator 10. The
ventilator 10 is supported on a skirt 22 for height
adjustment as described below.

Each of the frame members of the window frame

12, i.e. the header 13, the sill 14, the side jambs 15,

15 16 and the transom 18, has a heat-medium passageway 77
and an air passageway 78, both defined in and extending
alohg'the respective frame member. The heat-medium
passageway 77 serves to circulate heat medium, such as

 hot water or cold water, in and through the window

20 frame 12 to prewarm or precool air from-the.exterior
before the air passes through a heat-exchanger rotor 33
(described below). The warmed or cooled air flows from
the rotor 33 into the interior via the air passageway
78. -

.25 As illustrated in Figure 7, the ventilator 10
includes a frame or housing 23 comprising an inner

cover panel 24 positioned on the interior side of the



'di sposed between the inner and outer cover panels 24, 5 25 in parallel
relation thereto. The frame 23 al so has a pair of inner and outer
partitions 27, 28 joined respectively to the inner and outer cover panels
24, 25. These three partitions 26, 27, 28 divide the interior space of the
housing 23 into a first inner 10 chanber 29, a second inner chanber 30, a
first outer chamber 31, and a second outer chamber 32. The inner and outer-

-~

partitions 27, 28 support the heat-exchanger rotor 33 positioned centralL&t
bet ween these four chanbers 29, 30, 31, 32. Heat-exchange takes place 15

bet ween an air wihe@whansitnd If,r @R tdigdd redvd g neharbeso 2Ot ivheat bg first
outer chanber 31 via a right half (Figure 7) of the rotor 33. Since the
heat - exchangetheokat e¥d drs sddeoritmrtdafhain tpgraibd]l kebawion tbethet, a-
detail ed description of its construction and 20 operation is omtted here
for clarity. AdnnerusovareganelFiZfuy endl a menigta 3, pateiteonra6é partition
26 has a central circular hole 34 in which the rotor 33 is rotatably '
supported by afiappseglbeswgsor ttde Hangerndhoutrrercever operelpa?ditions
25 27, 28. A pair of semcircular, bearing nenbers 35, 36 is nounted in
the central 5ci Reéul®r PREEA 184 Heddf it thfratedgshekramRa?} nrylsenbas 35,

oG 2 g SR B gk T nol Shou MY Chy (1] spgPsd e, gap bet veer
the rotor 33 i%e%%%%%ﬁ%ei& to the inner and outer cover pénels 24,
'25. These three partitions 26, 27, 28 divide the
interior space of-the housing 23 into a first inner
10 chamber 29, a second inner chamber 30, a first ouﬁer
chamber 31, and a second outer chamber 32. The inner
and outer partitions 27, 2§ support the heat-exchanger
rotor 33 positioned centrally between these four
chambers 29, 30, 31, 32. Heat-exchange takes place
15 between an air flow passing from the first inner
chamber 29 into the first outer chamber 31 via a right
‘half (Figure-7) of the rotor 33. Since the heat-
exchanger rotor 33 is a conventional type well known in \-)
the art, a detailed description of its construction and
20 6peratibn'is omitted here for clarity.

As illustrated in Figures 1 through 3, the
central partition 26 has a central circular hole 34 in
which the rotor 33 is rotatably supported by an axle
33a supported between the inner and outer partitions

25 27, 28. A pair of semicircular bearing members 35, 36
is mounted in the central circular hole- 34 along its

inner edde, each bearing memberf35) 36 having a



a relatively | ow speed by a notor 38 nounted on the central portion 26;
rotation of the notor 38 is 5 transferred to the rotor 33 via a pulley 39
éoupl ed to the motor 38 and an endl ess belt 40 trained around the pulley 39
and an outer circular frame 37 of the rotor 33. 10 ~ The central
partition 26 is coupled to a |ower horizontal franme nenber 41 having a
first opening 42 positioned at the bottomof the first inner chanber 29
(Figwe 7) and opening thereto, the f4rst-opening 42 comunicating with the
interior side of the window unit 15 11 via the skirt 22 and the sill 14
(Figure 6). Thebyeintal peakiing dmo26 sheowa )soviciaipl fid I wh tippefap

hori zontal frame nmenmber 43 having a second opening 44 positioned at the top
of the first obeéWeeRafkber PRY iphegyt ©L7)thend i 1y arertthe. cemteralecond
opening 44 20 comuni cates wi_ith the exterior side of the window unit 11
via a duct 47 PBFEafé®m228nd TP mpeFadd 9t tthe tiohtdorddss moatedatye fan

45 is mounted in the fiirst qQuter ch er 31 and s an out] et 46 connected
to the second Spéﬁiﬁﬁlif&ii’ %ﬁé’ FPE eafé‘f?at % d?q”t)’ktr?c{)f'h e ptor

nteriof si ge SPPERELERISHOThEE 1 E R ThE et Il G thereol vida the
first  -87 i gpghseBaRRE £29thNe kW03 B3id P Juiily O oAl e
-the motor 38 and an endless belt 40 trained around the
pulley 39 and an outer circular frame 37.of.the rotor
33. |
10 - The central partition 26 is éoupled to a lower
horizontal frame member 41 having a first opening 42
positioned at the bottom of the first inner chémber 29
(Figure 7) and opening thereto, the first opening 42
communicating with the interior side of the window unit
15 11 via the skirt 22 and the sill 14 (Figure 6). The
céntral partition 26 is also coupled to an.upper
horizontal frame member 43 having a second opening 44
— positioned at the top of the first outer chamber 31
(Figure 7) and_opéning thereto. The second opening 44
20 communicates with the exterior side of the window unit
11 via a duct 47 (Figures 2 and 3} mounted in the
transom 18. A discharge fan 45 is mounted in the first
outer chamber 31 and has an outlet 46_conneéted to the
- second opening 44. The_discharge fan 45 is driven by a
25 motor 45a supported on the central partition 26 for
discharging air from the_interior side of the window

unit 11 into the exterior side thereof via the first



31, the discharge fan 45, the second opening 44, and the duct 47. The duct
47 acconpdates therein a first danper 48 which is openable and cl osabl e by
a switch 49 5 (Figures 2 and 3) supported on the upper frame nmenber 43.
The first danper 48 is closed when the ventilator 10 is shut off or "when
ait is circulated in the interior side of the window unit 11. Figures 4 and
5 illustrate a prelimnary 10 heat-exchanging unit 51 which has a third
opening 50 positioned at the top of the second outer chanber 32 and 1
communi cating therewith. The heat-exchahging unit 51 includes a generally

U-shaped radi ati,on /endat herm. fu 71 onnu§$c ting.wWth the heat-nedium
passageway 15 7?npﬁ;té}iﬁ%%iﬂﬁ#761 € £ %e ag?% i%hf%ﬂd%?ﬁ%?nﬁg?%§%r7l
serves to warm gir, it QA e (i €hai N vance
of the passage gfl'._t ﬁg‘% ga‘r t_%%&%ﬁiﬁ'oi%fé 3%%\%@% %ﬁéen%e?iﬂ'braﬁg to be
warmed. The radicgall gu/c@ndot hermRe tdiRa 77 sEEdSmodit e 8l SR£0i £OR! £8) Ex

i ntroduced fromthe exterior, by cold water in advance of the passage of
that air throughamper’ @igokwnIiThVien dgendbllerdrd SiéabBe By b §QOtEH- 49he
heat - exchanging unit -51 al so has a pair of parallel side walls 73, 73 and
support wal | 574 (igardisnQ tahe &) Zupgettveomnthe wpppet | Higathdemember

radi ation/endotherny tube 71 in position between the side walls 73, 73, and
a pair of socke#§.75Thes filnssuglanpec RS pimstiesehdehed tihe ventPlator

L

10 is shut off or when'air'is circulated in the
interior sidé of the window unit 11.
Figures 4 and 5 illustrate a.preliminary

10 heat-exchanging unit 51 which has a third opening 50

| positioned atlthe top of the second outer chamber 32
and communicating therewith. The heat-exchanging unit
51 includes a.generally U~shaped radiation /éndothermy
tube 71 communicating with the heat-medium passageway

15 77 in ihe window frame 12. The radiation/endothermy
tube 71 serves to warm air, inﬁro&uced from the

exteridr,'by hot water in advance of the passage of

that air through the rotor 33 when the interior is to /

‘be warmed. The radiation/endothermy tube 71 serves

20 also to cool air, introduced from the exterior, by cold
water in advance of the passage of that air through the

rotor 33 when the interior side is to be cooled. The

héaﬁ-exchanging unit 51 also has a pair of parallel

side walls 73, 73 and support wall 74 extending there-
25 betwéeﬁTand'supporting the radiation/endothermy tube 71

in positibd between the side walls 73,73, and a pair

of sockets 75, 75 through which opposite ends of the



k4

radi ati on/ endot herny tube 71 are adapted to be connected to a pair of
cqQnnecting pipes 76, 76 (Figure 6) and thus to the heat-nedi um passageway
#7 in the w ndow frame 12. The radi ati on/ endotherny tube 71 has 5 a
multiplicity of fins 72 which serve to assist in warmng or cooling the
introduced air fromthe exterior with inproved efficiency. As shown in
Figufes 1 through 3, the upper frame nmenber 43 has a fourth opening 52
commixficating with 10 the interior sidg o the window unit 11 through the
transom 18. A supply fan 53 is nmounted in the second inner chanber 30 and

conprises a sceglikab4ohFenastad rayt tabe5T1CARREGIR ded the BoOurth opening
52, and an inpeller 56 rotatably nounted in the scroll 54. The 15 supply

fan 53 is drivesnhgct@edntor a5gaigupEoicontheet inke pignls a6 pard i tFiyurdd for
‘introducing air fromthe exterior side of the window unit 11 into the
interior side 6heardf thua tbethki héatpmedigms dasidayes@ayomy dut ethechanber
32, the rotor 33, the second inner chanber 30, 20 the supply fan 52, and
the transom 18winfewl fwemef i2ne Mbeberaddatsopmpends theemyi tubes edoritesdanper
57 disposed at the bottom of the second inner chanber 30 and openable to
provi de confruni caulbipbéehs¥nofhé isscddd whichr seiraebdo 3Esdid tie interior
25 via the skirt 22 and the_sill 14. To circulate air through the
interior side GRIPRBIWPAISRCLARE thef dptyodicesr dirodmome fhe &Xheg iqthe

- second danper 57 s : _
P! thh improved efficiency.

U As shown in Figures 1 through 3, the upper frame
member 43 has a fourth opening 52 communicating with

10 the interior side of the window unit 11 through the
transom 18. 'A supply fan 53 is mounted in the second
inner chamber 30 and comprises a scroll 54 having an
outlet 55 connected to the fourth opening 52, and an
impeller 56 rotatably mounted in the scroll 54. The

'15 supolv fan 53 is driven by a motor 53a supported on the
central partitioﬁ 26 for introducing air from the
exterior side of the window unit 11 into the interior
side thereof via the third opening 50, the second outer
chamber 32, the rotor 33, the second inner chamber 30,

20 the supply fan 52, and the transom 18.

The lower frame member 41 supports therein a
second damper 57 disposed at the bottom of the second
inner chamber 30 and openable to provide communication
between the second inner chamber 30 and the interior

25" via the skirt 22 and the sill 14. To circulate air
through the interior side of the window unit 11 for a

uniform room temperature, the second damper 57 is



-10- opened and, at the sane tinme, the supply fan 53 is operated to draw |,
air fromthe interior into the second inner chanber 30 via the sill 14, the
skirt 22 and the danper 57, and then to return the air fromthe second

i nner chanber 30 into the interior via the fourth opening 52. A third
danmper 58 is supported on the central partition 26 and is openable for _
communi cation between the second inner and outer chanbers 30 32 in -
bypassing 10 relation to the rotor 33.10 As the third danper 58 is openedys

and, at the sane tinme, the supply fan 53 is operated, air drawn fromthe

exterior via tbpehbdrdndpeaitn@h20 samedalimesr athe raipgihe SacB3® dut er
chanber 32 directly into the inner chanber 30 via the danper 15 58, and is
t hen supplied bperhéesduppl driaan a33 ifiriom tthhe iimteyd icyr Virebd hiehd csed¢dndpeni ng

. 52. At that tinme, a portion of the air passes through the rotor 33 that is

held at rest. inoeordhagber Blestiaaitheca@ilde luppiiedinimihaandktthe or
into the interior without involving 20 any heat-exchange between.air flows
in the rotor 382MpgEr SHei §RE &aje@s?q?eme%rt &b e fnpeddiel 3ern@h t he
respective corners of the rectangul ar |ower fram nmenber 41 and a pair of
back pl at essGOlf'F—?ﬁquémgeﬁn QS)‘g’FPxéﬁ‘et J 55 TRt i diea P Wt n upper
wal |l 61 25 of the.lo frame nenber 41. The bolts 59 have their distal
ends hel d agaiﬂg?nfﬁgmﬁgper surfaces of upper flanges 62 of a pair of

channel - shaped reinfogcgggghsdamper 58 is supported on the central

" partition 26 and is openable for communication between
the second inner and outer chambers 30 32 in bypassing
10 relation to the rotor 33. As the third damper 58 is
opened and, at the same time, the supply fan 53 isl
operated, air drawn from the exterior_via the third
opening 50 is delivered from the second outer chamber
32 directly into the inner chamber_30 via the damper
15 58, and is then supplied by the supply fan 53 into the
interior via the fourth opening 52. At that time, a

portion of the air passes through the rotor 33 that is

held at rest. Accordingly, fresh air can be supplied o/

from the exterior into the interior without involving
20 any heateexchange between .air flows in the_rotor 33.
Four height“adjustment'bolts 59 are threaded
through the respective corners of ghe regtangular iower
fram member 41 and a pair of back plates 60 (Figures 2
and 3) fixed to the under-surface of an upper wall 61
25 of the lower frame member 41. The bolts 59 have their
distal ends held against the upper surfaces Qf upper

flanges 62 of a pair of channel—shaped-reinforcements



-11- 63 disposed in the skirt 22. The ventilator 10 .can be raised with
respect.to the transom 18 and the sill 14 by turning the bolts 59 in such a
direction as to nove the latter into the |ower frame nenber 41, and can be
5 lowered by turning the bolts 59 in the reverse direction. Wth the
ventil ater 10, since air introduced fromthe exterior is prewarned or

A\

precaol ed by the prelimnary heat-exchanger unit 51 in advance of 10
passggé of the air through the heat-exchianger rotor 33, ventilation can
take place without risk of inpairing the warm ng and cooling effect.
Furt her, since Bat dispesedr inoltthewastkdrti 22usedhas viegati Imgaiturh ¥ gran be
circulation through the heat-nedi um passageway 77 in 15 the w ndow franme 12
whi ch passageway 2éSaguMitht &&spechk tive theditaaraameddotand mhe wid 704 t he
ventilator 10 is sinple in construction requiring no added separate source
of heat nedi um PRet&r848E itoedibcdEsed st & fc Ut pHdFaTF irat ATt i on
20 No. 85 15885 , Seri.al Noh 2 61920f ; rﬁjerﬁﬂFe 2%9P501%%% )
entitled "MILTI WPPELGENPFLARER: thes lower frage member \3l, agd can bg)
CLAI MS: 5 lowered by turning the bolts 59 in the reverse
direction.

With the ventilator 10, since air introduced
from the exterior is prewarmed or preccoled by the
preliminary heat-exchanger unit 51 in advance of

10 Ppassage of the air through the heat-exchanger rotor 33,
ventilation can take place without risk of impairing
the warming and cooling effect. Further, since hot
water or cold water is used as heat medium for
‘circulation through the heat-medium passageway 77 in

15 the window frame 12 which passageway communicates with
the radiation/endothermy tube 70, the ventilator 10 is

simple in construction requiring no added separate

source of heat medium.
Referance is cirectec to cur co-pencin: pztent aoplication

20 No. 85 15885 (Serial Nc. 216 82,0 ;s reference

230P50127) entitled "PULTIMODE VENTILATOR".

25



1. Awventilation system conprising: (a) a wall or wi ndow unit having a
frame conposed of a plurality of hollow structural sections 5 defining a
heat - ' i for circulation of a heat nediumthrough said frane;
(b) anmmln"lmrﬂmml on said franme and divided into first and second

i nher chanbers ahd sfi st and second outer chanbers, said housing having a
first 10 opening for communication between said first inner chanber and __
the interior, a second opening for camuynication between said first outery)
chanber and the exterior, a third opening for comunicati on between said
second outer cagaBgRE:and the exterior, and a 15 fourth opening for

comruni cati on between said second inner chanber and the interior; (c) a
heat - exchanger rotor Lotakalentitattied isystaind, hostss nigs amgl: pr ovi di ng
conmmuni cation between said first inner and outer chanbers and al so between
said 20 second inner {(andaowedd oamiadow (ubita hsidmrayef fame nounted in
said first outer chamber for delivering air fromthe interior to the
exterior via safP@resedn@fopeRilNgalddy #Lhilew Sl i seehiensecond

i nner 25 chamber. for deliverig% gir fromthe exterior to the interior via

sai d fourthSop8RfAELngnd PERLZTSAHWHBRESAIRHRY S FefulAtiorphbotrt ed

= L M hgat medium throﬁgh said frame;

(b) a housing supported on said frame and
divided into first and second inner chambers and first
and second outer chambers, said -héusing having é first

10 opening for communication between said first inner
chambef and the interior, a second opening for
communication between said first outer chamber and the
exterior, é third opening for communication between
said second outer chamber and the exterior, and a

15 .fourth openihg for communication between said second
inner chamber and the interior;

(c) a heat—exchanger rotor rotatably mounted in
said housing and providing communication between said
first inner and outer chambers and also between said

20 second inner and outer chambers;

© {d) a discharge fan mounted in said first outer
chamber for delivering air from the interior to the
exterior via said second opening;

(e) a supply fan mounted in said second inner

25 chamber for delivering air from the exterior to the
interior via said fourth opening; and

(£) a preliminary heat-exchanger unit supported



-

and precooling,

- 13 -~ on said housing and connected to said third-opening far prewarm ng
selectively, air fromthe exterior before the air passes

fhrough sai d heat-exchanger rotor, said preli m”mnmmllﬁlmrl er unit
havi ng a radi ati on/ endot herny tube connected to -passageway

C

for comunication therewith. 2. A ventilation sySteln dccdrdfng*to claim 1,
- sai'd radi ati on/ endot herny tube having a nultiplicity of 10 fins over its
surface. 3. A ventilation systemaccording to claim1 or 2, said

peri

BHer al
hol | ow structura

sections of said frame further defining an air passageway

ext endi ng al ongsi de of sai d heat - nedirud3passageway for communication wth

the 15 interior,

sai d passageway being connected at. one end to said fourth

openi ng for de?®veridghenseingrapd epnaested &Pr spidm thiird heRerdfchanger
rotor to the interior. 4. A ventilationlgﬁsten1 ubst,antial ly as descri bed

with referencef®® RERWAET{NE ,RRALPERCPR
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the exterior before the air passes through said
heat-exchanger rotor, said preliminary heat-exchanger
unit having a radiation/endothermy tube connected to
said heat-medium passageway for communication
therewith.

2. A ventilation system according to claim 1,
said radiation/endothermy tube having a multiplicity of
fins over its peripheral surface.

3. A ventilation system according to claim 1 or 2,
said hollow struétural sections of said frame further
defining an air passageway extendihg alongside of said
heat-medium passageway for communication with the
interior, said passégeway being connected at one end to
said fourth opening for delivering the warmed or cooled
air from said heat-exchanger rotor to ﬁhe interior.

4. A ventilation system substantially as described with

reference to and as illustrated in the accompanying drawings.




