W NDOW UNI TS | NCORPORATI NG VENTI LATI ON SYSTEMS FOR BUIIDINGS - 1. A The
present invention relates generally to wi ndow units incorporating
ventilation systens for buildings, and nore particularly ventilation
systens including ventilators having built-in heat exchangers. 5

There are known various ventilation systens for buildings of the type
descri whi ch include a ventilator having a built- in heat exchanger. -

. These kK ventilation systens have effected a heat exchange sinply {
between the inside air and the outside air while they flow through the
ventilator, but have not rerealized 10 a heat exchange between a

heat - transferrlng nedlun1flomnng t hrough hol | ow wi ndow frames of the

buil ding and air introduced into “or di scharged fromthe ventilator. Such
known systens are disadvan- tageous in that the efficiency of heat exchange
between the two nedia is relatively low, and the distribution of air flows
ina 15 roan is irregular, so that the roominterior becones
unconfortable. It is believed possible by neans of the present invention to
provi de a wi ndow unit incorporating a ventilation systen1for a bui | di ng,

whi ch provi des a hi gher heat exchanging efficiency and a un

distribution of air flows in a room and hence can 20 gé?ﬁ
interior in confortable air conditions. Another believed p055|b|I|t t he
present inventionis :

Y - | o .

. WINDOW UNITS INCORPCRATING

VENTILATION SYSTEMS FOR BUILDINGS




to provide a window unit incorporating a ventilation systemfor a building,
which realizes a heat exchange. between a heat-trans- ferring rredl um fl ow ng
t hrough hol | ow wi ndow franmes of-a building 25 and air brought o or
driven out f.roma ventilator having a built-in heat ©-2- exch ng..

el ement. According to the invention there is provided a wi ndow unit -

| ncq_poratl ng a ventilation systemfor a tawlding, the w ndow unit
conprising a window frane and a ventilator, 5 t he wi ndow frane defining
a wi ndow openi ng, the wi ndow frame including a first internal passage in a
frame nenber thereof for conducting a heat-transferring nedium said frame

menber further includiThg RFe§eoraventien ralateasasngeatlyr te oHadR PRt Sai r
di sposed in heat-exchange. rel ati.onship 1 f| rst i,nt er nal . passage,
the ventilator nﬁar%’ﬁ% gﬂ %ﬂﬁ/\/tfﬁ}ﬁé dl?ﬁd‘?gﬁ adj acent to

d d h
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conprising a heatygxehangerebeBAderd.t hin 15  the .ventilator for ef fecting
a- heat exchange between the freshair and the foul air as the fresh air and
foul ‘air flowsthrough mhéee weetknokh varidusevertitayion neystany ifog baildiegd air
I hlet and a fresh air outlet on an exterior’

of the type described which include a ventilator having a built-

- in heat exchanger. These known ventilation systems have effected
S~ a heat exchange simply between the inside air and the outside
~air while they flow through the venti_:!.ator, but have not rerealized
10 | Ia heat exchange between a .heat—transferring mediutn fiowing through ‘
hollow window frames of the building and air introduced into or
' discharged fran the ventilatoi:. Suchjknom systems are disadVan_—l
tageous in that the efficiency of heat exchange between the two
media is relatlvely low, and the dlstnbutlon of a1r flows ina -
5  room is irregular, so that the room interior becomes unccmfortable.
It is believed possible by means of the present 1nventlon | |
\.J - | to provide a window unit incorporating a ventilation system for
| a building, which provides a higher heat exchanging efficiency
and a uniform distribution of air flows in a room, ‘and hence can
20 maintain the room interior in caomfortable air cond:.t:.ons.
v Another belleved possmll:.ty of the present invention is
to provide a window unit incorporating a ventilation system for
a building, which realizes a heat exchénge between a heat-trans-
ferring medium flowing through hollow window frames of a building
25  and air brought into or driven out from a ventilator having a

built-in heat




si-de and an interior side respectively of the window unit 20 “for the
fresh air fIOM/through the ventilator, the window unit having a foul air
inlet and a foul "air outlet on the interior side and the exterior side
respectgyply of the window unit for the foul air flow through the
ventila , the ventilator communicating w th said second internal 25
passage in such a way that the freshair or the foul air flow ng t'hr ough -
the ventilator also flows through said second internal passage either

upstream or downstream of teﬁ'g V’ﬁ'-mtl | ator and is subject to heat exchange .
ot in said first internal passage - The

with the heat -t raf&F@net
i nvention wll be deﬁ&r V\Eﬁ% !gé/ Sy @enﬁm,l'& \(/:v%; %3?9{0% ufin&?et he

acconpanyi ng draw ngs, erein: - s a s vat i onal

view of a window YRt iAfkofhdRMiidl BOdnRERII0HR AyisBEh ¢o¥q1bui?&1han S system

enbodyi ng the present invention,” the view show ng the w ndow init as seen

fromthe interior taé ‘ﬁnaamrquchmp&slagaenmeﬁ&@r el S0 AR Yator,

,.J'f

cross-sectional viewtaken along line II-11 of FIG 1; 10 FIG 3 is
a view sinmlab to theGintow Firewe migf tnioy he wisddo dperdint, #ReGuingous an enl ar ged

fragmentary cr.oss-sectional view taken along line I1V-1V of FIG 3;
_ frame 1nclud1ng a flrst internal passage in a frame member

thereof for conducting a heat transferrlng medlum, sald
frame member further including a second iﬁternal’passage
for'condﬁcting air'disﬁoéed in heathxchange'rélafiﬁnship
10 to said first 1nter|dl passage, the ventilator belng supported
by the window frame and dlsposed adjacent to sald window
~ opening anqnadapted to remove foul air f:om a room of_
tﬁe building and to.introdUCe Fresh'éir into the fdom,
the ventilator comprising a Heat.éxchange elehent Qithin
15 the ventilator fof.effecting a-heat exchange betweeﬁ the
‘fresh air and tﬁe foul éir as the fresh air and foul air
flow through'the ventilator, the window unit hévihg a
fresh air inlet and a fresh air outlet on an exterior
side and én'interior side reépectiﬁély of the window unit .
20 for the fresh air flow through the ventilator, the window
unit having a foul air inlet and a foul air outlet ‘on
the ihtetior'side and fhe.eitefior side respectively of
the'mindow unit for the foul air flow through.the ventilator,
the ventilator communicating.with said second internal
25' passagé in such a way that the fresh aif or the foul air
flowing thfough the ventilaﬁor'aléo flows through said
second internal passage either upstream or downstream
nf_the ventilator and is subjéct to heat exchange with

the heat-transferring medium in said first internal passage.



FIG 5is aviewsimlar to FIG 1, showing a further 15 :enbodi nment; FIG
6 is an enlarged cross-sectional V|eM/taken along line VI-VI of FIG 5;
FIG 7is aviewsSimlar to FIG 6, showing a nodification; 20 FIG
8is aviewsinmlar to FIG 1, showing a still further enbodinent; FIL& 9
s an enlarged fragmentary cross-sectional view taken along lin IX—FXJOf
FI G 8; f{ FIC-. 10 is a viewsimlar to FIG |, show ng anothéij)
enbﬁﬂlnent FIG 11 is an enlarged cross- -sectional view taken atrong |ine

X -X of FIG 10; FIG 12 is an enIarged;fragnentary front el evational view .
of a portion of FIG 10, parts being taken away for clarity; *

FIG 13 is an enlarged cross-sectional view taken al-eng |4 ne XIII-XIII of
FIG 10; 10 FIG 14 is a viewsimlar to FIG 1, showing anot her
enbodi nent; FIG 15 is an enlarged fragnentary cross-sectional view taken
along liine XV-XV of FIG 14; and * . ~ FIG 16 is an enl arged
fragnentary cross-sectional ' _ ' _ '

The invention will be deseribed-by'way'of example
with reference to the accompanylng drawzngs, wherein:-
FIG. 1 is a schematic front elevational view of a
- window unit of a building Lneorpcratlng a ventllatlon-
5 system embodying the present inveﬁtion,ﬁthe.view
showing the window unit as seen from the interior of a
room; | | | |
FIG. 2 is an enlaroed fragmentary cross—sectlonal
view taken alorg line II-IL of FLG. 1; L |
1G | FIG. 3 is a view similar to FIG. 1, showing another -
embodiment; o |
\; | : ' FIG. & is an enlarged fragmentary cross-sectional
view taken along line IV-IV of FIG. 3;’ |
~FIG. 5 is a view similar to FIG. 1, showing a further
15 embodiment;
FIG. 6 is an enlarged cross-sectional view taken
along line VI-VI of FIG. 5,
FIG. 7 is a view similar to FIG. 6, showing a
modification;'
20 ;  FIG. 8 is a view similar to FIG. 4, showing a
still further ezbodiment; | '
PIG. 9 is an enlarged fragmentary cross-sectional

' view taken along line IX-IX of FIG. 8;



15 view taken along line XVI-XVI of FIG 14. FIGS. .I and 2 show a . ,
~ventilation system whi.ch conprises a wi ndow unit 20 including a rectangul ar
wi ndow frane .21 nmounted in an -opening in a building (not shown). The w ndow

frane 2 as acair of top and bottom horizontal 20 frame nenbers 22, 23
. and a p of vertical frame nenbers 24,25 interconnecting the, horizontal
frame ers ‘22, 23." The window unit 20 has a transom w ndow or fanlight

“portion)26 and a ventilator 27 disposed«in the fanlight portion 26 at the
upper right corner of the w,ndow frane 21, .the 25 __.ventilator 27. having a
bui I t-in heat exchangiﬂ%ﬁ%léﬁeﬁ? B (R -2F %96%&%h§ﬁt‘®?ﬂdﬁ§/28 is
di sposed adj acen - : t] pr 27 and is pivotable 4o project into the -
interior of a r.ooné&é#:gem\\/‘ﬁ%ﬁd%\%v&%hit 20 further has a snall fixed wi ndow 29
di sposed in the fanlightrgRonti 98 2@ &ildNRd3Qrossupperidmill vdewner of -
‘the.wi ndow frame 21, and a pair of 5. fixed and slidable wi ndows 30, 31
di sposed bel ow t hekémrdlioggt lpoet Kork26 5 #I§.08€3) uxt aposition. A panel
nenber 32 is disposed bquM/the wi ndows 30, ;1;'As showq.inkFIG. 2, the
wi ndow framé 21 has a tB¥hsdm 55 aRremngede FRAERERANO PG  al frane
menmber 33 which defines the f.anljght pardion 26x er, MdhwLhg.t op
hori zontal frame® Yﬁ%ﬂogéi va%ﬁ ?gs%et rvé&uﬁgerﬁgg?%?b S 0 P%é‘g

' taken away for clarity; o -

FIG..13 is an enlarged cross-sectional view taken

“.

along line XITI-XIII of FIG. 10}
10 . FIG. 14 is a view similar to FIG. 1, showing"
snother embodiment; . .
FIG. 15 is an ezlarged 'fre'.gnentary Icros_s-se'cti'onal
view taken ‘along line XV-X7 of FIG. 14; and |
| FIG. 16 is an enlarged fragmentary crecss-sectional
15 view taken alorg lime XVI-XVI of FIG. 14.
'FIGS. 1 and 2 show a %?nﬁiiation_sys‘be‘m-which |
comprises a window uzit 20 including a fectangularﬁir.dow
frame 2’[. mourted ir an openirg in a duilding (not shown).. o
' o’

The wiadow frame 21 has_ a vair of top and bottom horizontal
20 frame members 22, 23 and. a pair of vertical frame members
| 24,25 intercorzecting the horizontal frame members 22, 23.
The window uri® 20 has a trarzsom window or fanlight perticn .
26 and a ventilator 27 disposed in the fanlight portion 26

at the upper right corner of the wirndow frame 21, the

Y‘

25 ventilator 27 having a built-in heat exéhanging. element
(rot shown). A casement window 28 is dispoééd ;.djacen": =z
the ventilater 27 arnd is pivotable to project into the
interior of a rcom. The window unit 20 further hs.s a sma’l

fixed window 29 disposed in the fanlight portion 26 st the
20 upper left corner of the window frame 21, and a pair of



vertical frame nmenbers 24, 25 (FIG 1). Each of the franmg menbers 22 - 25,
33 is a thermally insulated frame nmenber 10 conprising a pair of interior
and exterior frame pieces interconnected by connectors made of et hernally
insulating material. The frame nenber 33 is in the shape of a haxving a
hol low interior 34 and has a pipe 35 formed integrally with an Tnteri4fr

si dwal I og the frame menber 33 15 - and projecting therefrominto the hollow
i nterior -34. The pipe 35 extends along the length of the frane nmenber 33
and defines a flow passage 36 for a heat-transferring nmedium (warmwater in
winter and cold water in sumrer). The hdtlowinterior 34 constitutes a flow
passage for agfixedh@ndOsliidstiFe Widdiws3 30 ,Udlhadishesedabengwt BRel engt h :
thereof, a series of air intake ports or stots 37 (only one shown) defined
in a |l ower wafanbightiepdriien dfbin Adse prralpositdonal SA pahelamembef t he
respective air slots 37 preferably is set to increase. progressively in -
the 5 directidd hongisposed eelamtthenrindo¥s 38t Bdr air can be brought -
fromthe roon1uniforn1z through the air slots 37 into thi goIIoW'interior

or the flow passageP845hown FIGy Awe thepundey frame,2l HRS:AaFFRA89Rni ng

O T Dot AT ERodELk o o O Sty 55 SRPERERE 1k

di sposed on t@ﬁe”?&ﬁii&ﬁ%'p&?tion-26:togetherlwith the top horizental

A
wrlrs’

o frame member 22, and respectiée upper portioans of the

- vertical frame members 24, 25_(FIG. l).'_Each'qf the frame
members 22 - 25, 33 is a Ebérmally insulated frame member

10 comprisiﬁg a pair of interiqr and exterior frame pieces
interconnectediby éonnectors made of a thermally-insulating
material. The.frane.member'33 is in the shape of.a duct.'
having a hollow inﬁerior'§4 and has a pipe 35 formed
integrally with Aﬁ interior §idy§;i.of the fram§ member 33

and projecting therefrom into the hollow interior 34. The

\Ji

pipe 35 extends along the length'cf'the frame member 33 and
\ﬁ; defines'; flow passage 36 for a heat-transferring medium
(wvarm water in winter and cold water in summer). The

hollow interior 34 édnstitﬁtes a flow passage for air. The

20 frame member 33 further has, along the length théreof, a
series of air intake ports‘or slots 37 (only one shown)
defined in a lower wall of the frame member 33 at equal

) intervals. The area of the respective air slots 37
preferably is set:to increase progressively | in the

25 '

direction away from the ventiLator'Z?,'So that air can be
brought from the room uniformly through'the air slots 37

into the hollow interior or the flow passage 34 in the



"5 the frame menber 33 and is held in fluid communication with the flow
passage 34 in the frame nenber 33 through the opening 38. The
heat - exchangi.ng el enent built in the ventilator 27 is of the type whi ch can

exchangg-bot h sensitive heat.energy and latent heat energy. The 10
-ventil 27 further has, on the exterior side, a pair of air inlet and
out | et ts 39, 40 opening to the atnosphere, respectively, for brlngln

into fresh air into the ventilator 2®and for discharging foul air fromt & _
. ventilator 27. The ventilator 27 also has, on the interior 15 side, an

~intéd the roominterior. The internal:structure of .the ventilator 27 is
descri bed QErEpnartﬂalanQetaelfrﬁﬂ@hmﬁnbgraaBaﬁg§n§h§Ch#F63ﬁgaﬁhe

i nt roduced through 20 the inlet port 39 into the ventilator 27 is -

subj ected & brhéﬁgme%bﬁaﬁQPWgPﬁFEEESS36ylﬁeFH§ ESARSCMERPRT R3rhe

The outret port TaSReBeERRLPECAT FecrigposRy. phnEre Bbntr $hadc e hrovoh
e 11510 AR5, PLATIRIEE 1  chi t itaend
heat'transtﬁérEQGWWBQEHHgEVQWiﬁﬁ Eﬂka&thhﬂmﬁ&ﬁﬁaQ% hrough the
openlng 38. The heat—exchanging element buxlt in the —
' ventllator 27 is of the type ‘which can exchange both R Q,JT
lsensitlve heat energy and latent heat energy. The | |
10 ventllator 27 further has, on the exterlor SLde,'a palr of
~air inlet and outlet ports 39, 40 opening to the
atmosphere, respectzvely, for bringlng into f'esh alr into
the ventilator 27 and for;discharging foul air from_the
ventilator.27._ The ventilator 27 also has,lon.the interior
45. side, an air'outlet port 41 openiﬁg'to.the room interior
for drlvlng out fresh air into the room lnterior. The
internal str ucture of the ventllator 27 is described
hereinafter in detail. | )
With this arrangement,'fresh_air introduced through
20 the inlet port 39 into the ventilator 27 is subjected to
heat.exchanging process by heing_contaoted with the
heat-exchanging-element and then is driven out the
ventilator 27 through the outlet port 41 into the room
interior. Foul air is introduced through the air slots 37
25 into the flow passage-34_1n the frame member 33 and then is
brought into the ventilator 27, during which time the

heat-transferring medium flowing_through the passage 36



Wi Il ‘t'hr ough“thé nedi um of "t he pipe 35 gives up heat to, or extracts heat
fromthe foul air channeled through fl ow passage 34 in the holl ow-franme
menber 33. I'n the ventilator 27, the foul air flows parallel to the fresh
air, when hegat is exchanged between the two nmedia in counter rent. . The
foul air is finally discharged fromthe ventilator 27 throug e outiiet
port™40°to the outside of the room The directions of flow of the fresh
air~4dnd the foul air are indicated respgctively by arrows A and B 10 in
FIG 2. FIGS. 3 and 4 show a nodified ventilation system i ncluding w ndow

“unit 42 whi Mﬂﬁa?iﬁdﬁ e S 0Ee Share igidgd Gs lyidted i MUY ado 2B th

the gxception t € W ndow unit 42 conprises a top horizontal frane
menber 43 15 xtavtidtheédt | fon K | RSuBidlir achide Xud | thidwgts Blw of -t he
"hol I ow duct, as shown in FIG 4. The franme nmenber 43 has a pipe 44 forned
integral |y \pddsare i3n ein ortise deokildw dirdnie renbvexr 3herIrXmand ext endi ng
in a hollowinterior 45 in the frame nenber 43 along the length thereof.
The pi pe 44 whtilaken 2%, sthe Eoylassind kv @anzblede o tthensfresh ng
medi-um and the hollow interior 45 constitutes a flow passage for air. The

frame nbnberaify tEem heat o sxchanand |katyran Shey Pihmedide Yhown in FIG -
) Se1 10 ey LSl S LA A RS L B g (e
T A ele PP R b1 UL Y 40 a1
SN ' of the room. The directions of flow of the fresh air and
the foul air are indicated respectively by arrows A and B
10 _in.?IG;'z.
~ FIGS. 3 and~4"shdw a modified ventilatibn system"
inéluding window unit 42”whi§h-is_Similar to the one shdwﬁ
in FIG. 1 at the numeral 20 with the exception that the
window unit 42 comprises a ﬁop horizontal framé~member 43
{5 having on its interior side é_po;;ion_in.the sh;pé of the
"hollow duct, as shown in FIG. 4. The frame member 43 has a '
pipe 44 formed integrally with an interior sideﬁall of the
frame member 43 and extending in a hollow interior 45 in
the frame member 43 along ﬁhe length theredf.- The pipe 44
20 defines a flow passage.46'for the heat—transferring.médium,
and the hollow interior 45 cénstitutes a flow passage for
air. The frame member 43 has a séries of air outlet ports
47 (only one shown in FIG. 4)) defined in the interior
sidewall and extending along the length of the same at
25 equal intervals. An intermediate hollow horizontal frame

member 48 has an integral pipe 49 disposed in the hollow

interior 50 at the lower right corner of the frame member



B."48. A ventilator 51 is disposed between the top and internediate

hori zontal nenbers 43, 48 and is held in fluid comunication with the

holl ow interiors 45, 50 of the frame nmenbers 43, 48. The ventilator 51 has

on its exferior, side 5 a pair of air inlet and outlet ports 52, 53.opening

to the'Qégaide_air. Wth this arrangenent, fresh air introduced through the

“inlet po 52-into the ventilator 51 is subjected to a heat exchanging -
process and then is forced into the fl@y 10 passage 45 in the top frame. %

menber 43 where it receives heat from or is extracted heat by the o

heat-transfgrri B9 ya@Rii1atbir0%1ng st @i edh detERrg £hés tiop tanmd pi pe 44.
Findlly, the fresh air is discharged fromthe top franme nenber 43 through

t he outl et iptermédiaten hpriziontale membarks 43 ,nt4d iand idddldiim ifluid

i ntroduced through the air slots 54 (only one shown in FIG 4) in the .

i nternedi acenhuaieaticnewidh itheo hdidawlinbedians s, 50 & tHhe £ralShere
the heat-transferring nediumflow ng _through a passage 55.in the pipe 49
gi ves up hogmbers 43,cd8.acThenFentilghamdbdas an s ¥@FiaQeFids ough
‘the internmediate frame nenher 48.., The foul air hqufasse& thﬁpqu}an A
apertur @ 58 Paighefs pdfe iRdffc A QURleY RPER AT ary WEWME &1 18

. subjected to o : AT

out%r{d%dda!i:[r'..onal- heat exchangi ng process.

-With this arrahgement, fresh air introdncéa through ~
the'inlet'po:t;SZIinto'the ventilator 51 is subjected tb a . -S).=
heat-éxchang@ng process and then ié'forced.into the flow .
10 passage 45 in the top frame member 43 where it receives
heat from, or is extracted'heat:by_the heat-transférring
medium flowing through the.passage,&é-in the pipe 44.
Finally, the fresh air is discharged from the ﬁop'f;ame
member 43 through the outleﬁ port 47 evenly into the room
15 interior. Foul air is intréducé&fth:ough the air slots 54":
{only one shown in FIG. 4) in the intermediate frame member
48 into the hollow interior 50 of the same where the - -
heat-transferring medium flowing through a passage 55 in
the pipe 49 gives up heat to, or extracts heat £rom the
20 foul air channeled through the intermediate frame member
48. The foul air then paséés through an aperture 56 in the
frame member 48 into the ventilator 51 where it is
subjected to an additional heat exchanging process.
Thereafter, the foul air is dischérged from the ventilator
25 51 through the outlet port S3.

PIGS. 5 and 6 show another modified ventilation

system in which a window unit 57 includes a window frame 58



Thereafter, the foul air is discharged fromthe ventilator 25 51 through
the outlet port- 53. FIGS. 5 and 6 show another nodified ventilation system
i n-whi ch~a wi ndow unit 57 includes a wi ndow frame 58 9. hss\ng an

i nternedi ate horizontal frame nenber 59 extending between a and a
bottom horizontal frame nmenber 60 and 61. - As shown in FIG 6, the i,y
intermedi ate frame menber 59 has a hollow interior 62 constituting aflow
passage for 5 air, and a flow1passaga%63'for.a heat transferring nedium
ext endi ng .al ong the fl ow passage 62, the passage 63 being defined by a pipe
64 formed i mastimyg lan vintemeliats deortiwod talef rawd aleniier S eetten@ingnber
59 hé&s'in its lower wall. an air inlet port 65 held in fluid comrunication
with the 10 between & dropsAnh@® ibottam lgmizantdl Lrxame queniieniq0 and et
ports 66 (only one shown ﬁi%Posed al ong the length of the frame nenber 59
at equal intthva®s s N FiRe 1t the ke It £x: $9

i

g
hori zont @l frs : ' ' i fJ ul i cat | ith the
t(r)urel fZJIOg pasa'rsl%tg %ﬁrﬂcéi?iprﬁ%%idafe%% Izﬂc:en éaﬁ%’%%%rﬁr%% panele '
menber 68 | xtieHEITRY AAbrd LK LW pai Sy l6d Nene Pdd U € BuithgXt ends

bet ween t he

defined by a'pipe 64 formed integrally with and inéide_the
EK~J   frame member 59. The f:ame_mémber 59 has in its lower wall
| ‘an air inlet port 65 held in fluid communication with the |
10 ventilator 67 and in its upper wall a series of air outlet
§6rt5-66'(only one shown) disposed along the length of the
framg member 59 at equal intervals. Each air ogtleﬁ.pOrt
. 66 preferably compriséé a diffuseé.fofieffecting uniform
' distiibution of air dischazéed:therefrom. A ventilator 67
15 is disposed betwéen-the intermediate and bottom horizontal
frame members 59, 62 and is held in fluid communication
with the the flpw_passagg 62-in the. intermediate horizbntal
frame member 59. A panel member 68 is disposed on the
exterior side of the ventilator 67 and extends between the
20 intermediate and bottom horizonﬁal fr&me members 59, 61.
The panel member 68 has a péir of parallel separated air
channels 69a, 69§ having at one end a pair of air inlet and
- outlet ports 70, 71, respectively,'and held at the opposite

end in fluid communication with the ventilator 67. The

n)
n

ventilator 67 has an air inlet port 72 opening to the room
interior for introducing therethrough foul air into the

ventilator 67.



- 20 i'ntermedi ate and bottom horizontal frane nmenbers 59, 61. Thé panel
menber 68 has a pair of parallel separated air channels 69a, 69b having at
~one end-a pair of air inlet and outlet ports 70, 71, respectively, and held
at the oppgsite;end in fluid conmmunication with the ventilator 67. The 25
-_ventilat§§§67 has an air inlet port 72 opening to the roominterior for
i ntroduci frg therethrough foul air into the ventilator 67. ~10. Wth this
arrangenment, fresh air introduced throggh the air inlet port 70 into the =4
channel 69a flows into the ventilator 7 where it I's subjected to a heat -

exchangi ng proce I 206 5
6)2( if '?Ihegf Iroame rsrﬁél ﬂ-hagbéﬁ:ere 'S cof(; sgf eat e(?h@%eh LHrBaghad

~heat-transfenéi 2 MERL & pbowi TE i:l:wughe t&lﬁ&dawa@aswama the pi pe
64. Thereafter, the fresh air is discharged fromthe outlet ports: or

di ffusers 6GenBiDatbe §DOWMEré cit ois silpjdctad tHontar tebate @éxichamgdhngt he inl et
port 10 72 into the ventilator 67 is discharged therefromthrough the air
out| et chanp®Pces®. t Bhemethar i Eresh in Hes rinnned tiatadihey flom pegsagrged in

the ventilator 67. The internedi ate horizontal, frane nber 59 has a
partitiom wed|imathe feamg ??P%b%lfr%v\"’h?ﬁ%rﬁtorl%rc% PEwhes egaéé'

62into two sgpapale @llnSPNPS fhg Jédlggsffghfﬁsn%hrough the flow

passage 63 in the pipe 64.. rgereafter;-the fresh air is
discharged from the outlet'por;s“Or diffusers 66 into the : _Q)_
room interior. Foul air introduced through the inlet port
10 72 into the ventilator 67 is discharged therefrom through
the air outlet channel 69b to the outside of the room after
being heat-exchanged in the ventilator 67.
' The intermediate horizontal frame member 59 may has a
partitlon wall 73 dividing the hollow Lnterlor or the flow
- 15 passage 62into two separate air chambers 74, 75, ds shown
in FIG. 7. The pipe 64 is disposed in the upper chamber 74
which communicates with the lower chamber 75 through an
'aperture 76 in the partition wall 73. With this | ~
_ arrangement, an increased ambunt of heat energy can be~_ |
20 given up to, or ext#acte& from the fresh air as it flows
successively through the lower and uppér air chambers 75,
74..'Another advgntage attained by such arrangement is that
streams of the fresh air discharged from the outlet ports
66 have the same specd. | | |
25 A modified ventilation system shown in FIGS. 8 and 9
is similar to thé system shown in FIG. 7 but differs

therefrom in that a window unit 77 comprises a window frame



in FIG 7. The pipe .64 is disposed in the upper chanber 74 which
conmuni cates with the | ower chanmber 75 through an aperture 76 in the
partitien wall 73. Wth this arrangenent, an increased anmount .Qf heat
energy can be 20 given up to, or extracted fromthe fresh aégihs_it fl ows
succe55|vely through the |ower and upper air chambers 75, 74 not her,
advant age attained by such arrangenent qiys that streanms of the fresh alr-

di sCharged fromthe outlet ports 66 have the sane speed 25 ' A
nodi fied ve t ?Ep athdl bd® Fde system
-shown_in FI gd %&&ﬁ$e$? erefﬁréc}cn?‘%ﬁ at a w nd& unldtléiﬁ COI’%;I’I ses a

Wi Ndéw frandphe fdamd Sndelsd g thas N0l # oW i s g g 28wt & frane nenber

79. The frame nenber 79 has a flow passage 80 for a heat-transferring
medium and dresgt+ttansPershye fddin cambtan cairtlgaspassadd 81 Tadjdcent
passage 80 is divided into two 5 chanbers 8la, 81lb by a_ vertical partition
wal | or bl octo 8he cpressdge 80 ¢ hafiver 1 passage | Shges vlh'a*ﬂ%el@%eﬁ‘swelb
A panel nenber 83 has a pair of parallel separated, air jntake and

di schar g& ct@hﬁ@%’%@lﬁs FH2 by 2 averhicak Pastihion walkiconi PleFk 1 d at
ISl e e O Tt e AR a0
. panel member 83 has a pair of parallel separated, air
| | ~ intake and ‘discharge channels 84, 85 opening at-one_end to
“tpe outside air and held at the opposite side in fluid
10 communication with the chambers 8la, 8lb, respectively. A
ventilator 86 is disposed between the bottgm horizontal
 frame member 79 and a hollow intermediate horizontal frame
member 87.. Thelventilatdr'ss has on its interior side an
inlet port 88 and is held in flﬁid communication with both
15  the inﬁerme@iate frame'member 87-via an intake 6pening 90 ;
' in a lower wall of the frame member 87, and the chambers
'§la, 8lb in the bottom frame member 79. The hollow
\ interior 89 of the frame member 87 is divided into two
chambers 8%9a, 89b by'a'horizontal'§artition.wall 91; The
20 frame member'§7 further has a flow passage 92 adjacent to
the.u;per chamber 8%a fof the heat-transferring medium, and
a series of air outlet ports 93 (only one shown in FIG. 9)
along the length of an upper wall of the frame member 8 at
eéual intervals. The partition wall 91 has an aperture.9%4
25 communzcatzng with the chambers 98a, 89%b. | .
| With this arrangement, fresh air frowzng through the

" air intake channel 84 receives heat from, or is extracted



f rame” menber “797and a hol FGw i nt eF nedi até horiZontal frare nmenber 87. The
ventilator 86 has on its interior side an intet port 88 and is held in
fluid communi cati-on with both 15 the internmediate frane nmenber 87--via an

i nt'ake openi 0 -in a lower wall of the.-frane nmenber 87, and the chanbers
8la, 81b int bot.t om frame nmenber 79. The hollow interior 89 of the frane
nmenber 87 is di vided into two chanbers 89a, 89b by a horizontal partition~ .
wal | 91. The 20 frane menber 87 furthg% has a flow passage 92 adjacent et/
t he upper chanber 89a for the heat-transferring medium and a series of air-
outlet ports 93 (only one shown in FIG 9) al ong the length of an u g -
wal |7 of trmah?&#mbﬁeh@%tha%wtéam%fe¥h¥%gvﬁ?éluﬂhéhﬁaﬁel§ﬁoﬁhﬁathQE fas an
aperture 94 25 conmunicating with the chanbers 9

arrangenent ,Pa3Sage 89 iR ovhe CTHRe BARPAE ?a?raﬁng’éké Yﬁn*\ﬁ%{mgﬁg gé@i ves
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t he chanber &élled or heated by the heat-transferring medium flowing
| through the-passage-szlas it flows through the chamber 895.__ o
Thereafter, the fresh air is dis¢harg¢d nnif@rmly_frqm the \2-3
outlet ports 93 into.the room_intefior._ Foui air bﬁought
10 through the inlet port éa into the ventilator 86 is
- immediateiy_dischafged from tﬁé discharged ¢hannel 85 to
thé outside of,the room through thé_shorter chamber élg in
the bottom frame member 79.
FIGS. 10 to 13 show another modzfzed ventllatxon
15 system. This system comprises a wzndow frame 95 1nclud1ng
" a hollow intermediate horizontal frame member 96 which has
‘on its interior side a passage 97 for a heat-transferring
medium and an airflow passage 98 aajacent to the passage
97, The horizontal framé mémber 96 also has.on its
20 exterior side a series of air inlet ports 99 (only one.
'shown in FIG. 11) ;long the length thereéf at équai : _ ~
intervals. A series of air outlet ports 100 (only one
shown in-FIG. 11) is defined on the'intério; side of the
frame member §5 along the length thereof at équal
25 intervals. A ventilator 101 is disposed between the
intermediate frame member 96 and a.hqilow_bottdm horizontal

frame member 102. The ventilator 100 is held in fluid



Thereafter, the fresh air is di schar ged uniformy fromthe outlet ports 93
into the roominterior. Foul air brought 10 through the inlet port 88
into the ventilator 86 is i mediately discharged from.the di scharged
channel 85 to the outside of the roomthrough the shorter chanbeg 81b in
‘the. bottom frame nenmber 79. FIGS. .10 to 13 show anot her. nodi dv
venkrlatlon 15 system  This systen1coagrises a w ndow fra 5 I ncl udi ng
a hol'l ow i ntermedi ate horizontal frane mber 96 which has on'its interior
-side a passage 97 for a heat-transferring nmediumand an airfl ow passage 98
adj acent to FREmpaicagdog7witihthmoflewnpassagant8nsndehassanl sdrhisnlel its
20 exterior side_a_series of air_inlet ports 99 (only one.shown in_FIG
11) along thBOFENLPR PREPEBT %P Eharopm: épkgrdor.a §ePPé§1oﬂeEPPro&Pﬁet
ports 100 (only .one shqwn in

the f{ane meffeR1§8°F n&“tﬁ@eléﬁﬁﬁﬁﬁPﬁnggﬁln | %a%g§§l %ﬁ%&?@gilde Zf |
' 1 9

pent il ator  Bbrkaefl $RESIH:BRUATR LN LERTRE Bognlt AIRATEIOGT G030
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port 103-opening”to the roominterior. . A panel menber | sposed on
the exterior oppdsite ehdsveithl aher ai®linlet ports 99 in the frame

) member 96'and the ventzlator 101. A hollow vertical frame'
__Ko) '_member 106 has on its exterzor side a series of air ‘outlet
_ports 107 along the length thereof at equal intervals.

- 10 _ The ventilator 101 has upper and lower chambers loea,

108b separated by a partxtxon ‘wall 109, as shown in FIG.' |
12. A rotor 110 is mounted on a drive shaft for corotatzon"
h'*herethh and extends across the partxt;on wall 109 into
the chambers 108a, 108b. _The rotor 110 has a
15 Iheat-exohanging element llOa whxch 'is capable of exchangxng
both sensitxve heat and latent heat at the same t-me. The
heat—exohang;ng element llOa effects a heat exchange : |
between fresh air from the outside of the room and foul air
from the room‘interior upon rotation of the rotor l;p. ?be
20 ventilator 101 also has a blower or fan iil'disposed'in the
upper chamber 108a for flowing air into the room interior.
and a blower 112 disposed in the lower chamber 108b for
= flowzng air outside the room.
| Wlth this arrangement, fresh air xntroduced through
25 the air inlet ports 99 in the frame member 96'flows through
the duct 105 into the upper chamber 108a of the ventilator'

101 where it is subjeoted to a heat exchanging process by



between-t he internediate-and bottomfrane nmenbers 96, 102. 5 'The_panél
menber 104 has an air duct 105 conmunicating at opposite ends with the air
“inlet ports 99 in the franme nenber 96 and the ventilator 101. A holl ow

vertical fra mber 106 has on its exterior side a series of air .outlet
ports 107 algﬁésehe length thereof at equal intervals. 10 The
ventilator 10T has ‘upper and | ower chanbers 108a, 108b separated by a o
~partition wall 109, as shown in FIG 42, A rotor 110 is nounted on a dr i
shaft for corotation therewith and extends. across the partition wall 109
into the chanbers 108a, 108b. - The rotor 110 has-a 15 ' 'heat-exchan

|

el enent | | Obedltigr odrtareymd v ki tmmexg:mqimrelerwet hb’eﬁaangm%lt ent

heat at the sanme time. .The heat-exchangi-ng €l ement -110a effects a heat

exchange betfresh far:es [funthen graled AR g?%%ﬁ b cthe FRASTETRFLSF TR om

~the roominterior on rotation of the rotor 110, ‘The, 20 vent.i | at 101
al so has a W %Pgli@“iﬂ%sfélf iPRS$ASS b rag hd °‘ﬁ)8*ah‘7%‘?ol?l ow ng

Tomb For 11 ahegansads oy e ohe’ %‘ﬁe‘ew#@%%li@??%%%f?&?‘@éﬁ??b” '
thr ough the SORE 2 48 (ddrady pbfben s eudin’ e SOETLCTHDELs JB081 00
where it i5ﬁ&iﬂle&ﬁé%é&%&?@éi&%chwn%moswsb&hmu‘gh the inlet -
) opening 103 into the lower chamber 108k of the ventilator S
101 where the heat-exchanging element llOa effects a heat e ®
exchange between itself and the foul alr. The foul air is

40 dxscharged from the outlet ports 107 in the vertlcal frame
member 106 to the outszde of the room. . | '

a modlfxed ventllatlon system shown in FIGS. 14 to 16
comprises a window- frame 113 havxng a hollow Lntermedlate
hor;zontal frame member 114 anq_a hollow vertlcal frame

15 member 115. Each of the frame members 114, 115 has a flow
passage 116 for a heat translerrlng med;um and an airflow
passage 117 adjacent to the passage 1l6. The intermediate W,
horzzontal frame member 114 has a series of air outlet
ports or diffusers 118 (only one shown in FIG..ls) openzng.

20 to the room interior. A series of air outlet ports 119
(only.one shown in FIG. 155 is fnrtber defined in the frame -
member 114 at equal longitudinal intervals and.opens te the
outs;de of the room. Tbe vertical frame member 115 has on
its exterzor sxde a series of air Lnlet ports 120 (only two

25 shown in FIG. 16) at equal longltudznal intervals. A

ventilator'IZl is disposed between the intermediate

horizontal frame member 114 and a bottom.horizontal frame



14. being contacted with the heat- exchanglng elenent. 11Ca. The fresh air
further cooled or heated by the heat-transferring nedi um flow ng through

t he passage 97 as it flows through the passage 98 in the frame nmenber: 96.
Thereafter,.the 5 fresh air is discharged uniformy fromthe let ports.
100 into the roominterior. Foul air flows through the inlet »ning 103
int® rhe | ower chanber 108b of the ventilator 101 where the heat* exchanglng
elenent |1 Ca effects a heat exchange bef®een itself and the foul air. The
foul air is 10 discharged fromthe outlet ports 107 in the vertical frame
menber 106 t cnemhen k22 dudjHcene tadrhe Aremitiddle df xaom i henben kl5: erﬂtaé\own

in FIGS. 14 to 16 conprises a w ndow frame 113 having a hol | ow"
i nt er nedi at e ¥RAtEART ¥3lanks iedsbrin ikl uid communiggtion |‘€h¢hf¥%9refh®ﬂ

nb 115. Each of t f 11 115 I 116 f _
2 heat transfﬁs?séem%ra{i”&%?f%%%w REVPRIEMETS R T e
116. , Th te h t nber 114 f
BT outl et powi B4 (TR XaEd P B A S SRR A Beel T 50
toth
F?G 55; Oi S urﬁieérg%s??n%gré%t%t%%on%u#é& er éﬁel%@ ﬁj?} ?ongl? % naI
intervals ancia.ﬁ@:i@s t5e e UklNd deof zddEal OpfameTxﬂsny@félm f1g9® nEaber

115 has on its exterior side a series of air inlet ports 120 (onIy two 25
Shown in Fl Gailf)dwdt €xpflis odef i ned it tmé epamél. 124 azw:lltedmmmdé’ﬁess

di sposed between the internediate
L\ at opposite ends with the air outlet ports 119 and the
ventilator 121. | |
10 - Wxth this arrangement, fresh air is cooled or heated
- as it flaws through the flow passage 117 in the vertical
frame member 115, across . .a heat-exchanging box 126
disposed Between rhe vertical frame'member 115 and the
| ventrlator 121, into the ventllator 121, and through the
15 flow passage 117 in the horizontal frame membei 114. The
heat-exchangzng box 126_1s composed of a pipe 127 for the
passage therethrough of the heat-transferring medium and a
~ jacket or cover 128 surrounding the pipe 127, there being
defined between the pipe 127 and the jacket 128 an arnular
2¢ 'chamber 129. The fresh air thus heat-exchanged is
'discharged from the outlet ports 118 into the room
interior. Foul air is introduced through the air inlet
- . ' pert 123 intc the ventilator 121 for being heat exchanged,
and tﬁen flows through the air duct 125 outside the room.
2> : Preferably, the ventilator 121 and the

heat-exchanging box 126 are covered with a layer of

thermally insulating material. Concentrated water are



horizontal frame nenber 114 and a bottom horizontal frame ° 15. nenber 122
adj acent to the vertical frame nenber 115. The ventilator 121 is held in
fluid conmmunication with the fl ow passages 117 in the frane nmenbers 114,
"115, and has _an air inlet port 123 opening to the roominterior. A _panel

124 5 is dj ed on the exterior side of the ventilator 121 and extends

bet ween t he *zontal frame menbers 114, 122. An air duct. 125 is defined~.
“in the panel 124 and conmuni cates atq%pp05|te ends with the air outlet A
.ports 119 and the ventllator 121. 10 Wth this arrangenent, fresh

air is cool edar f 7 in the
verti cal". framg' rre%b%&'gé%l Rﬁ%ssw%?lﬁ%ngl%vw spo'sed :
bet ween t he verijcal Ah ARWIEREPTELS 4Nd tie %{gl/ﬂ% (Haslzﬂa i the
t hr oug

ventilator 121, and h the 15 f|OM/paS age 117 in the orlzontal

~ frame menber ¥ihs 1ﬁe£@atﬁ%ﬁ$%k@@ﬂ%@1eﬁ@ﬁ@@%@fe}&m d27

for the passage therethrough of the heat-transferring medi umand a jacket

or cover 128 Shmotighdiuty thiee guiedlitdhts heresiien) dtefvaekcdut veeretidie pi pe =
127 and the j.acket 128 an annular 20 chanber 129. The fresh air thus '

heat - excBangedringioni sutidisgduhss reorhhermadict amqaﬂra@dllﬂ:m@nms\rhmhn .
interior. Foul air is introduced through the air_ inlet ;
comprises a thermally ins ated window frame, a =~

thermally 1nsu;ated panel,'agd a pair of'panés_of glasses.
With the window_units thus constructed, heat loss can : x*J;
be reduced to a minimus. The ventilation systemé are

10 ~ very advantagﬂoué"lwhen the§ ére'iﬁcofporated in an air
temperafure control system for rooms 1n a building.
Such alr tempe”ature control system'can be overcome the
problem of so-called radiation holes, i.e. a wall
region of a room the temperapé:g of which d;ffers'_

15 substantially from the average room temperature.



t hrough the air duct 125 outside the

ventil'ator 121 and the heat - exchangln

port 123 into the ventilator 121 for b6|ﬂi heat exchanged, and then fl ows

thermal |y insulating material. Concent rat 6d at ®r %ré 16. di scharged
t hrough a draining pipe 130 outside the toom As shown in FIG@ the
pi pe at

exc
wi ndow units has a thermally insul ated structure which conprises a

thermal ly insulated wi ndow frame, a thermally i nsul ated panel ,
of panes of glasses Wth the wi ndow units . thus constructed, heat | oss can

127 has radiator fins 131 for increasing ;
Thr oughout the enbodi nents ment i one above, each of the 5

nge.

he efficiency of

be reduced to a mininmus. The ventilation systems are 10 - very

systemfor roons™In a building. Such air tenperature control system can be
overcone the problem of so-called radiation holes, i.e. a wall region of

‘roomthe tenperature of which differs 15

advant ageous-

- WegRIMBEY are. |ncorporated in an air tenperature control

roomtenperaturel. A window unit incorporating a ventilation system for

“

a bﬁilding.'the window unit comprising a window frame
and a ventilator, the window frame défininq a window
opening, the window frame including a first internal
passage in a frame member thereof fo: conductlnq a
heat -transferring medzum._sazd f:ame member further

including a second internal passage for conduct1ng air

disposed in’ heat-exchange reiationship to said first

inte;hal passage, the ventilator being_suppbrted by the
window frame énd disposed adjacent to said window |
opening aﬁd adapted to remove-foul air from a-:oom'of
thé building and to int:oduée frésh.air into the roonm,

the ventilator comprising a heat exchange element within

the ventilator for effecting a heat exchange between the'

fresh air and the foul air as the fresh air and foul air

 flow through the ventilator, the window unit having é

fresh air iﬁlet and a fresh air outlet on an exterior
side and an interior side respectively of the window
unit for the fresh air flow through the ventilator., the
window unit having a foul air inlet and a foul air
outlet on the interior side and the exterior side
respectively of the window unit for the foul air flow
through the ventilator, the ventilator_communidating

with saiad second'internal passage in such a way that the

Hﬁllﬂl IET 23 s 1 ayer o

and a pair

a

' substantia[ly fromthe average:



17 CLAIMS:- 1. A window unit .incorporating a ventilation systemfor a
‘bui I ding. the window unit conprising a wi ndow frame and a ventilator, the
wi'ndow frane defining a wi ndow openi ng, the wi ndow frame including a first
i'nternal .passage jsn a frame nenber thereof for conducting a . :
heat -transferphpg medium said frame nmenber further including a second
~internal p-ass@ for conducting air disposed in heat-exchange rel ati onsh-i-@
to said first~nternal passage, the ventil at8r bei ng supported by the e
wi ndow franme and di sposed adj acent to said w ndow opening and adapted to
renove--foul aifcastomis oFokher tond Bdir fileyiaddthsopgh, gBﬁcEeFFégﬁt%F r |
into the room the ventilator conpri,si ng a heat exc_himge- element within the
ventilator for aF%e&loNs FHroRdhe £ain§ cB_E‘B\/\éEﬁefﬂé f PAgRage, eLhRefhe 1 oul
air as the fresh air |__ai.r flowgt u tilLat oL, . . ndow
unit having a preszﬁfeﬁﬁ]%:fnlgétwn rll:&eaa \rggsﬁhgi %gggﬁgzéggnhgﬁ"gét géﬁg?x\%i de _
_and-_ an interi ore ipfle d GtiHange Wi tf ch*é? n¢atdewauBiebrt@hgt REataRSPnai r flow
‘through the ventilator. the w ndow unit having a foul air inlet and a foul ~
air outlet on tdid HiddwrimiethalnPalszagexteri or side respectively of the
wi ndow unit for the foul air flow through the ventilator, the ventilator
communi cating with said second internal passage in such a way that the



fresh air or the foul air flowingthrougl‘lmm T | so flows through-
sai d .second i'nternal passage either upstr Hma ﬂmﬁ] of the
ventilator and is subject to heat exchange wi‘t htt he heat=trangferring '
mediumin said first internal passage. = 2. A w ndow uni ccording to
claim1, said window frame including a pai hgof top and bottontThorizontal
frage menbers, a pair of vertical frame nmenbers.interconnecting said
hori*Zontal frame. menbers, and an internedi ate horizontal 5 frame menber
extendi ng between said top and bottom horizontal franme nenbers, said
ventil ator being di 8posell uistawe enits acchnditgruvedlaimel heaid adbadw f r ane nenber.
and one of said top_and bottom horizontal franme nenbers, one of said
vertical and hori zoftame incdudingeptraiz dfeitom anHebdttamonizdngel ifiran® - whi ch
said first and second. internal, passage;s are provided. 3. A wi ndow uni t
accordi ng to clai mPM085F 3 PRIE Ak PRt Ea of1aP8 fieqPets AREPTFRRMRSEIRGVI ng sai d
first and second passages.. 4., , A W ndow unit according,t | ai,m 3, ~said
ventilator being di iﬁﬁsﬁﬁ%a?%eﬁra&&i TF"]%EF%Y RN é"tfﬁﬂgq‘ﬁgecmnzm?ﬁal

. - 5 frame member extending between said top and bottom horizontal

frame members, said ventilator being disposed between
said intermediate horizontal frame member and one of said
. \.2 ' top and bottom horizontal frame members, one of said vertical
and horizontal frame members being thelframe‘member in
10 mhich said first and second ihternal passages afe provided.

3. A window unit. according to claim 2, said intermediate

horizontal -frame member having said first and second passages.

-4, A window unit according to claim 3, said



hori zontal frame nmenbers, said top hori zont al frﬁn:e_iramaep——havr-rrg—S‘al d
first. and second passages.. 5. A w ndow unit accor di nE‘ll I aim4,

said 5 internediate horizont al .frame nenber havi.n on-the

interior side of id window unit. 6. A w ndow u%\“\mﬂmﬂ““ ing to

cl ai.m<5, said ve ator having said air outlet ont *heCinter]or si de of said

' vmndow*mlt and said pair of air inlet a2@ outlet on 10 the exterior si 7%
of said window unit. 7. A w ndow unit according to claim5, sai d?

- top horizontal frame nenber having air outlet on the interior side of sald
wi ndow uni t, esntilaten being Kispegedabetyarn spidi intarmediate oahd ctoRn

t he exterlor si de of ow _uni_t

“according to Qﬁ??@a ﬁr(?q?em zﬁ’&r’ Eér'"ﬂgt&?sBBﬁ'éa"BE?gegﬁa'gii 'ae“'be‘ '

i nternmetiate ,an ti db

¥ ame menber TAVITE S sy Ul sec BB BRENEEEs 0 POt OM GO I
unit accor g ng t Q: 6k mwﬁz sai d vepbichal®hghtyi BYasai 4, i 8he& on the _

interior side of sdid w n ow unit. 10. A w ndow unit : accordl ng to

claim9, sa& diptdenddid Qxdlﬁlzd‘mmalFrﬁmmmﬁhehabaugngasdl dipuihketon 25
the interior side of said window unit. 11. A = wi ndow unit accor di ng
to clai.m 10, omctnsilxtgtexmaldeemﬁersadwdsﬁé@éewoﬁnﬂ-ﬁe exterior side of

6. A uwindow unit - accord:.ng to claim 5, said
ventilator having said. air outlet on, the interior s:.de of : \J
said window unit and said pair of air inlet and -outl_et on

10 the exterior side of said window unit. _

7. A, uindow unit accord:.ng to claim 5, said
top hd’:izontaij. frame member havzng air outlet on the
interior sid'e of said w-indow unit, sa‘id ventilator "having
said pair of air inlet aﬁd outlet on the exterior side of

15 said window unit. _ . |

8. A window unit . according to claim 3, said
ventilator béing disposed between said intermetiate and_
bottom horizontal frame members, lsaid bottom horizontal N\
frame member having said first and second passages.

- 20 9. A window unit according. t'o. _Claim 8, said
ventilator having-said inlet on the interior side of said
window unit. | |

10. A window unit according to claim 9, said
i'ntermediate. horizontal frame member having said outlet on -

25 the interior side of said window unit.
11. A window unit according to claim 10,

including a panel member disposed on the exterior side of



f o 21 said ventllator and extendlng bet ween
said internediate and bottom hori zont al fragﬁ“ rlulull " lﬂl wi ndow uni t
accordlng to-claim 11, said pannel nenber et on the

exterior side of 5 said window unit. 13. ‘A wi ndow unitf . according to
claim 12, said pannel- nember further having said air outlet:’on_the exterior
si de™of gaid window unit. 14. A wi ndow u@ft accor ding cl aim 13,
sai %10 ventilator having a pair of air intake and di scharge i ngs -

comuni cating with said pair of air inlet and ' outlet_op the exterior |de
of said w ndovsaid tventsilator iandowxtignding betwaen saidgirteEretiAts 2

bottom hori zontal frane nenber Vi ng of air +ntake 15 and
di schar ge open??ﬁﬁ?%xﬂﬁﬁﬁﬁ?ﬁﬂﬁlngg m?ﬁﬁ&’ﬁalr of .air inlet and outlet on

the exterior side of,said w ndow unit PEPUGUBLt c1aim 11acg§gg|ng
to claim13, saidin errrredl g%nC%Ho‘T’rfl%ont al frgcrrgbrrenﬁg ﬁafn?\g said air

outl et on the piheli Gemddle WilvisR GataNdI¥ yRLbe BHCLRE Eatdr2fr yhdéiot

ffame nenber V|ng one of said pair of air inlet and outlet. 17.-.A

mnndOM/un|t5 said agimdaeW ngniitn. claimll  one of sai d verti cal frane nenbers
having said” first and second passages and said air inlet on the exterior
stde of said 13. & window unit according to claim 12, said

- pannel member further having said air outlet on the
U exterior side of said window unit.
l4. A uwindow unit according to claim 13, said
10 ventilator having a pair of air intake and dischargé
openings communicating with said'pair of_éir inlet and
outlet on the exterior side.of said window unit.
15. A uwindow unit ' according to claim 13, said

bottom horizontal frame member having a pair of air intake

=3

\n

and diséharge openings communicating with said. pair of air
inlet and outlet on the exterior side of said window unit.
| 16. A window unit . according to claim 13, said_*_
\_ inteimediate horizontal frame member having said air outlet
on the interior side of said window unit, one of said
20 vyertical frame member having one of said pair of air inlet
and outlet.
c ' " 17. A window unit’ - acéording to claim 11, one
| of said vertical frame members having said first and second
passages and said air inlet on the exterior side of said
25 window unit. |
18. A- uindow unit according to claim 12, said

intermediate horizontal frame member having said outlet on



25 window unit. 18. A “window unit - according to cl ai."m'l"-?, sai d
I.-nternedi ate horizontal frane nenber.having said outTet on 22 the:

'-exterior'side of said wi ndow unit. 19. "A wi hdow claim
18, said pannel haying air discharge channel com‘ru mmlmm "“ﬂm“d
outl et. _ - 22

o

I

the exterior side of said window unit.
19. A window unit according to claiﬁ~18, said. pannel

having air discharge channel communicating with said outlet.
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