
21671 78 AIR CONDITIONER SYSTEM IN A BUILDING This invention relates to an
air conditioner system in a building which is capable of effecting a heat
exchange with ventilation. There are known various building air conditioner
5 systems which comprise a pair of passageways defined within a window
frame so that fresh air, as it flows through one of the passages, is
subjected to a heat exchange relation to a heat transferring medium, such
as hot water or cold water flowing through the other 10 passageway. The
fresh air thus heated or cooled is discharged into an interior space or
room through outlets defined in the window frame. One known building air
conditioner system is disclosed in Japanese Patent laid-open Publication 15
(Kokai) No. 59-74443 published on April 26, 1984. According to the
disclosed air conditioner system, a ventilator with a built-in heat
exchanger is supported by a window frame between a header or a sill and a
transom for effecting ventilation with a heat exchange.    -2- The
ventilator thus attached is exposed to an interior space or room and hence
is unsightly to view. It may be too noisy, collects dust, and interferes
with activities of occupants of the room. Furthermore, since fresh air is
introduced into the room through 



5   outlets defined in the transome, it is difficult to create an air
circulation in an area disposed below the transom. As a result that a
uniform air circulation in the room, for better air conditioning effects,
and a uniform room temperature distribution are difficult to achieve. 10
According to the present invention, there is provided an air condition
system in a building having a wall and a floor defining a house interior
space, comprising: a heat exchanger. unit disposed below the floor and
having a heat exchange element disposed therein a room air intake chamber,
a room air discharge 15 chamber communicating with said room air intake
chamber. through said heat exchange element, a fresh air intake chamber and
a fresh air discharge chamber communicating with said fresh air intake
chamber through said heat exchange element; a window disposed in the wall
and including a rectangular window frame assembly 20  having a
substantially hollow sill, said sill having an integral conduit for the
passage of a heat transferring medium and a pair of juxtaposed internal air
passages extending alongside said conduit, and further having a side wall
and a top wall both facing the house interior space, said side wall having
at least one air inlet 25  for communication between one of said air
passages and the house interior space, said top wall having at least one
air outlet for communication between the other air passage and the house
interior space; and a first duct communicating through said one air passage
with said room air intake chamber, a second duct communicating    -3- 



through said other air passage with said fresh air discharge chamber, a
third duct communicating through said room air discharge chamber with the
outside air, and a fourth duct communicating through said fresh air intake
chamber with the outside air. 5            It is believed possible by means
of the present invention to provide an air conditioner system for buildings
which has structural features capable of overcoming the foregoing drawbacks
of the known air conditioner systems. It is further believed possible by
means of the present 10   invention to provide a building air conditioner
system which is sightly in appearance and capable of providing an air
circulation in a room for better air conditioning effects and a uniform
room temperature distribution. The invention will be described by way of
example with 15   reference to the accompanying drawings, wherein:-    -4-
Figure 1 is a fragmentary vertical cross- sectional view of a building
incorporating an air conditioner system embodying      the present
invention; Figure 2 is a fragmentary horizontal cross- 5 sectional view of
a window of the building shown in Figure 1; Figure 3 is a fragmentary plan
view of the building of Figure 1, showing a heat exchanger unit of the air
conditioner system and its related parts; 10         Figure 4 is a front
elevational view, on reduced 



scale, of the window as seen from the interior side thereof; and Figure 5
is a diagrammatical view illustrating air circulation in a room provided by
the air 15 conditioner system shown in Figure 1. As shown in Figure 1, an
air conditioner system A embodying    the present invention is employed in
a building or house including a wall 10 and a floor 11 which define a part
of a house interior space or room 20  12.  The wall 11 includes a
rectangular window opening (not designated) within which is mounted a
window 13. The window 13 constitutes a part of the air conditioner system A
and comprises a rectangular window frame assembly 14 composed of a header
15, a sill 16 and a    -5- pair of side jambs 17, 17 that are connected
together by suitable fasteners (not shown). The window 13 includes a window
unit 18 supported by the frame assembly 14. As shown in Figure 2, the
window unit 18 5 comprises a sliding window unit including a double glazed
slidable window sash 19 and a double glazed fixed window sash 20. Each of
the header 15, the sill 16 and the side jambs 17, 17 has a thermally
insulated construction and 10  is composed of an interior frame member 15a,
16a, 17a, 17a and an exterior frame member 15b, 16b, 17b, 17b 



connected together with connectors 21 interposed there- between. The frame
members 15a - 17a, 15b - 17b are substantially hollow-shaped and made of an
extruded 15  aluminum section whereas the connectors 21 are made of a
thermally insulative material such as synthetic resin. The interior frame
member 16a of the sill 16, as shown in Figure 1, has a top wall 22 and an
inner side 20  wall 23 both facing the room 12, the top wall 22 extending
above the plane of the floor 11. The interior frame member 16a has an
internal conduit 24 of a circular cross section extending longitudinally
therethrough for the passage of a heat transfer medium 25  such as hot
water or cold water for heating or cooling the room 12, the conduit 24
being located adjacent to a corner defined by the top wall 22 and the inner
side    -6- wall 23 of the frame member 16a.  The interior frame member 16a
also has a pair of horizontaly juxtaposed internal air passages 25, 26
extending alongside the conduit 24.  The inner air passage 25 underlies the
5  conduit 24 so that the conduit 24 and the inner and outer air passages
25, 26 are disposed in heat exchange relation to one another, thereby
providing an increased heat exchanging efficiency. The header 15 and the
side jambs 17, 17 also have internal conduits 24 defined 



10  within the respective inner frame members 15a, 17a, 17a for the passage
of the heat transferring medium. The inner side wall 23 of the frame member
16a has a plurality of air inlets 27 (Figure 4) disposed along the length
of the sill 16 at equal interval for 15  communication between the inner
air passage 25 and the room 12. An elongated filter element 28 is disposed
flatwise against the inner side wall 23 to cover the air inlets 27. The
filter element 28 preferably is made of an open-cell material such as open
cell foam 20 rubber and is removably attached to the inner side wall 23.
The filter element 28 is covered by a perforated corner cap or cover 29
disposed at the corner which is defined by the floor 11 and the sill 16.
The cover 29 has an arcuate cross section and includes a number of 25 small
apertures 30. The outer air passage 26 communicates with the room 12
through a plurality of air outlets 31 defined in the top wall 22 of the
inner    -7- frame member 16a, the air outlets 31 being disposed along the
length of the sill 16 in the form of two laterally aligned elongated slots,
as shown in Figure 2. A series of valves 32 are mounted in each of the
elongated air outlets 31 for controlling the amount and direction of fresh
air discharged from the air outlets 31 into the room 12.  As shown in
Figure 1, each 



control valve 32 has a hollow cylindrical shape including a radial
through-hole in which a cylindrical 10 valve element 33 is rotatably
mounted, the valve element 33 having a radial through-hole. With the
control valve 32 thus constructed, the amount and direction of air
discharged from the outlets 31 change as the valve element 33 is turned
about its own axis. 15          A heat exchanger unit 34 constitutes a part
of the air conditioner system A and is disposed below the floor 12. As
shown in Figure 3, the heat exchanger unit 12 has an interior space divided
by a central partition 35 and a pair of inner and outer partitions 20  36,
37 into a room air intake chamber 38, a room air discharge chamber 39, a
fresh air intake chamber 40 and a fresh air discharge chamber 41.  A heat
exchange element or rotor 42 is rotatably disposed substantially centrally
in the central partition 35 between the inner 25  and outer partitions 36,
37, the heat exchange rotor 42 facing all of the chambers 38 through 41.
The heat exchanger unit 34 also has a discharge fan 43 mounted    -8- on
the central partition 35 for forcing room air to flow from the room air
intake chamber 38 to the room air discharge chamber 38 through the heat
exchange rotor 42.  Likewise, a supply fan 44 is mounted on the 5  central
partition 35 for air-flow communication between 



the fresh air intake chamber 40 and the fresh air discharge chamber 41
through the rotor 42. The inner and outer air passages 25, 26 are connected
to the heat exchanger unit 34, respectively, 10 by a pair of intake and
supply pipes or ducts 45, 46. More specifically, the inner air passage 25
com- municates with the room air intake chamber 38 through the intake duct
45 while the outer air passage 26 communicates with the fresh air discharge
chamber 41 15 through the supply duct 46. The room air discharge chamber 39
communicates with the outside air through a discharge pipe or duct 47. The
fresh air intake chamber 40 communicates with the outside air through an
intake pipe or duct 48.  The ducts 47, 48 extend from 20 the heat exchanger
unit 34 to the outer frame member 16b of the sill 16 transversely across
the outer air passage 26 in the inner frame member 16a, the ducts 47, 48
opening into a hollow interior space 49 in the outer frame member 16b. The
outer frame member 16b has a 25 discharge opening 50 and an intake opening
(not shown) defined in a bottom wall 51 of the frame member 16b and
disposed respectively adjacent to the ducts 47, 48.    -9- The openings 50
are covered by a net screen 52 so as to prevent intrusion of foreign
matters into the heat exchanger unit 34 through the ducts 47, 48. The ducts



45 through 48 also constitute a part of the air 5 conditioner system A of
the present invention. Operation of the air conditioner system A is as
follows: When the house interior space or the room 12 is warmed, hot water
is circulated through the conduits 24 of the inner frame members 15a, 16a,
17a, 17a of the 10  window frame assembly 14.  The heat exchange rotor 42
is rotated slowly by a motor 53 (Figure 3) and the discharge and supply
fans 43, 44 are driven by respective motors (not designated). Fresh air
from the exterior side of the window 13 flows through the intake 15 duct
48, the fresh air intake chamber 40, the heat exchange rotor 42, the fresh
air discharge chamber 41, the supply fan 44, the supply duct 46, the outer
air passage 26, the control valve 32, and the air outlets 31 into the house
interior space 12. As shown in 20 Figure 5, the discharged fresh air is
circulated in the house interior space 12 in a direction indicated by the
arrows. More specifically, the fresh air flows upwardly along the window 13
until it impinges against a ceiling 54 where the fresh air is reflected to
flow 25  along the ceiling 54 toward a wall 55 which confronts to the
window 13. Then, the fresh air flows downwardly along the wall 55 toward
the floor 11 where it is    - 10 - reflected again to flow along the floor
toward the 



window 13.  This air circulation provides good   air conditioning effects
and a uniform room temperature distribution. At the same time, air from the
house 5 interior space 12 flows through the apertures 30 in the cover 29,
the filter element 28, the air inlets 27, the inner air passage 25, the
intake duct 45, the room air intake chamber 38, the heat exchange rotor 42,
the room air discharge chamber 39, and the discharge duct 47 10 into the.
outside air. While the airflows from the interior and ex- terior sides pass
through the heat exchange rotor 42, heat in the form of sensible heat and
latent heat is transferred between the airflows. Furthermore, both 15
fresh air and room air, as they flow through the respec- tive air passages
26, 25, receive heat from the heat transfer medium or hot water flowing
through the conduit 24. With this construction, the thermal efficiency of
the air conditioner system A is improved as a whole. 20         When the
house interior space 12 is cooled, cold water is circulated through the
conduits 24 of the interior frame members 15a, 16a, 17a, 17a. The heat
exchange takes place between fresh air and room air as they pass through
the heat exchange rotor 42.  Further, 25 the fresh air and the room air are
subjected to a heat exchange relation to cold water as they flow through
the respective air passages 26, 25.    



CLAIMS:- 1. An air conditioner system in a building having a wall and a
floor defining a house interior space, comprising: 5          (a) a heat
exchanger unit disposed below the floor and having a heat exchange element
disposed therein, a room air intake chamber, a room air discharge chamber
communicating with said room air intake chamber through said heat exchange
element, a 10  fresh air intake chamber and a fresh air discharge chamber
communicating with said fresh air intake chamber through said heat exchange
element; (b) a window disposed in the wall and including a rectangular
window frame assembly having a 15  substantially hollow sill, said sill
having an internal conduit for the passage of a heat transferring medium
and a pair of juxtaposed internal air passages extending alongside said
conduit, and further having a side wall and a top wall both facing the
house interior 20  space, said side wall having at least one air inlet for
communication between one of said air passages and the house interior
space, said top wall having at least one air outlet for communication
between the other air passage and the house interior space; and 25
(c) a first duct communicating through said one air passage with said room
air intake chamber, a second duct communicating through said other air
passage with   



-12- said fresh air discharge chamber, a third duct com- municating through
said room air discharge chamber with the outside air, and a fourth duct
communicating through said fresh air intake chamber with the outside 5 air.
2. An air conditioner system according to claim 1, said conduit being
disposed adjacent to a corner defined by said side wall and said top wall
of said hollow sill, said air passages being disposed in heat 10  exchange
relation to said conduit. 3. An air conditioner system according to claim 1
or 2, including a filter element disposed on said side wall and covering
said air inlet. 4. An air conditioner system according to claim 15 3, said
filter element being made of an open-cell material. 5. An air conditioner
system according to claim 4, said open-cell material comprising open cell
foam rubber. 20          6.  An air conditioner system according to claim
3, 4 or 5, further including a perforated cover covering said filter
element. 7. An air conditioner system according to claim 6, said cover
having an arcuate cross section and being 25  disposed   at a corner
defined by said hollow sill and the floor. 8. An air conditioner system
according to any preceding claim, 



-13 - said sill comprising a pair of inner and outer frame members
connected together with thermally insulative connectors interposed
therebetween, said inner frame member having difined therein said conduit
and said air passages, said outer frame member having a hollow interior 5
space and a pair of openings through which said hollow interior space
communicates with the outside air, said third and fourth ducts extending
from said heat exchanger unit transversely across said inner frame member
to said outer frame member and opening into the hollow interior space in
the outer frame member. 10           9.  An air conditioner system in a
building substantially as described with reference to and as illustrated in
the accompanying drawings.    


