
[Title:] VENTILATION SYSTEM [Description:] The present invention relates to
a ventilation system with a built-in heat-exchanger for use or a 5 building
wall, a curtain wall, a window panel or a 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. 10 The
prior ventilator has a discharge passage for delivering air from the
interior to the exterior, and a supply passage for delivering air from the
exterior to the interior; heat transfer takes place between these two air
flows as the latter pass through a heat- 15 exchanger rotor which rotates
at a relatively low speed in the ventilator. The Japanese Publication also
teaches a technical concept of warming and cooling the interior to a
uniform room temperature by the provision of an 20 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 25  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 warming and cooling was
difficult to achive. To this end, one attempt has been proposed in which a
preliminary heat-exchanger is provided to prewarm air (introduced from the
exterior) somehow before the air passes through a heat-exchanger rotor. But
this attempted system was at variance with the reality and hence was not
put to industrial use, because the following questions remained unsettled:
1) 10 where a source of heat should be provided; and 2) in cooling, a
separate cooling unit is required. According to the present invention,
there is provided a ventilation system, comprising: a wall or window unit
having a frame composed of a plurality of 15  hollow structural sections
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 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 a 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- communication between said first inner and outer chambers and also
between said second inner and outer chambers; a discharge fan mounted in
said first outer chamber for delivering air from the interior to the
exterior via said second opening; a supply fan mounted in 5    said second
inner chamber for delivering air from the exterior to the interior via said
fourth opening; and a preliminary heat-exchanger unit supported on said
housing and connected to said third opening for prewarming and precooling,
selectively, air from the exterior before the air passes through said
heat-exchanger rotor, 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 ventilation can take
place without risk of imparing warming and cooling effect. 15        It is
further believed possible by means of the present invention to provide a
ventilation system of simple 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:-    -4- Figure 1 is an exploded perspective
view of a ventilator embodying the present invention; Figure 2 is a front
elevational view, partly in cross section, of the ventilator; 



5           Figure 3 is a side elevational view, 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 4; Figure 6 is a front elevational
view of the window unit on which the ventilator is mounted; and Figure 7 is
an enlarged cross-sectional view 15  taken along line VII-VII of Figure 6,
with parts omitted. The                     present invention are
particularly useful when embodied in a ventilator as shown in Figures 1
through 3, generally indicated 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 panel, 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- sash 12. The
window frame is composed of a header 13, a sill 14, a pair of side jambs
15, 16, a vertical bar or mullion 17, and a transom 18. The window unit 11
includes a pair of glass panes 19, 20 supported jointly 



5 by the header 13, the side jambs 15, 16, the mullion 17 and the transom
18. The ventilator 10 is disposed between the transom 18 and the sill 14 in
a position underneath the glass pane 20. The window unit 11 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 along 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    -6- window unit 11, an outer cover panel 25 positioned on the
exterior side thereof in parallel relation to the inner cover panel 24, and
a central partition 26 



disposed between the inner and outer cover panels 24, 5  25 in parallel
relation thereto.  The frame 23 also 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 chamber 29, a second inner chamber 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 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  operation 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 edge, each bearing member 35,
36 having a    labyrinth packing (not shown) which fills up the gap between
the periphery of the rotor 33 and the central partition 26. In operation,
the rotor 33 is rotated at 



a relatively low speed by a motor 38 mounted on the central portion 26;
rotation of the motor 38 is 5 transferred to the rotor 33 via a pulley 39
coupled to 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 coupled to a lower horizontal frame member 41 having a
first opening 42 positioned at the bottom of the first inner chamber 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 central 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 opening 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 connected
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    -8- inner chamber 29, the rotor 33, the first outer chamber 



31, the discharge fan 45, the second opening 44, and the duct 47.  The duct
47 accomodates therein a first damper 48 which is openable and closable by
a switch 49 5  (Figures 2 and 3) supported on the upper frame member 43.
The first damper 48 is closed when the ventilator 10 is shut off or when
air is circulated in the interior side of the window unit 11. Figures 4 and
5 illustrate a preliminary 10  heat-exchanging unit 51 which has a third
opening 50 positioned at the top of the second outer chamber 32 and
communicating therewith.  The heat-exchanging unit 51 includes a generally
U-shaped radiation /endothermy tube 71 communicating with the heat-medium
passageway 15 77 in the window frame 12. The radiation/endothermy tube 71
serves to warm air, introduced from the exterior, 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
heat-exchanging unit 51 also has a pair of parallel side walls 73, 73 and
support wall 74 extending there- 25  between and supporting the
radiation/endothermy tube 71 in position between the side walls 73, 73, and
a pair of sockets 75, 75 through which opposite ends of the    -9- 



radiation/endothermy tube 71 are adapted to be connected to a pair of
connecting pipes 76, 76 (Figure 6) and thus to the heat-medium passageway
77 in the window frame 12. The radiation/endothermy tube 71 has 5 a
multiplicity of fins 72 which serve to assist in warming or cooling the
introduced air from the exterior with improved efficiency. 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 supply
fan 53 is driven by a motor 53a supported on the central partition 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 same time, the supply fan 53 is operated to draw
air from the interior into the second inner chamber 30 via the sill 14, the
skirt 22 and the damper 57, and then to return the air from the second
inner chamber 30 into the interior via the fourth opening 52. A third
damper 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 is 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 from the exterior
into the interior without involving 20  any heat-exchange between.air flows
in the rotor 33. Four height adjustment bolts 59 are threaded through the
respective corners of the rectangular lower 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 of 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 move the latter into the lower frame member 41, and can be
5  lowered by turning the bolts 59 in the reverse direction. With the
ventilator 10, since air introduced from the exterior is prewarmed or
precooled by the preliminary heat-exchanger unit 51 in advance of 10
passage 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 directed to cur co-pending patent application
20 No. 85 15885       (Serial No. 2161920      ; reference 230P50127)
entitled "MULTIMODE VENTILATOR". 25    *    C    L    M    S    * -12-
CLAIMS: 



1.  A ventilation system, comprising: (a) a wall or window unit having a
frame composed of a plurality of hollow structural sections 5 defining a
heat-medium passageway for circulation of a heat medium through said frame;
(b) a housing supported on said frame and divided into first and second
inner chambers and first and second outer chambers, said housing having a
first 10  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 a 15  fourth opening 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 (f) a preliminary heat-exchanger unit supported
C    L    M    S 



- 13 - on said housing and connected to said third opening for prewarming
and precooling, selectively, air from 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 10 fins over its
peripheral surface. 3. A ventilation system according to claim 1 or 2, said
hollow structural sections of said frame further defining an air passageway
extending alongside of said heat-medium passageway for communication with
the 15 interior, said passageway being connected at one end to said fourth
opening for delivering the warmed or cooled air from said heat-exchanger
rotor to the interior. 4. A ventilation system substantially as described
with reference to and as illustrated in the accompanying drawings. 20 25


