
MULTIMODE VENTILATOR Description:- The present invention relates to a
multimode ventilator with a built-in heat exchanger for use on a house
wall, a building curtain wall, a window panel, or a similar wall panel. One
known ventilator with a built-in heat exchanger is disclosed in Japanese
Laid-Open Patent Publication No. 59-74443 published on April 26, 1984. 10
The disclosed ventilator has a discharge passage for delivering air from an
interior side to an exterior side and a supply passage for delivering air
from the exterior side to the interior side. A heat transfer takes place
between the two air flows as they pass 13 through a rotor which rotates at
a low speed in the ventilator. Japanese Patent Publication No. 53-24658
published on July 21, 1978 reveals a ventilator having bypass passages for
discharge and supply passages, 20 respectively. When no heat transfer is
necessary between the air flows through a heat exchanger rotor, the bypass
passages are opened to adjust the amounts of air drawn from exterior and
interior sides. The conventional ventilators with the heat 25 exchanger are
however incapable of merely discharging foul air from the room and
introducing fresh cool air from the exterior for cooling the interior
without    



-2- involving any heat exchange, and also of circulation of air in the room
for better air conditioning effects and a more uniform room temperature
distribution. Therefore, separate arrangements must be added to the 5
ventilator for cooling the interior with fresh exterior air and for
circulating air in the interior. In view of the shortcomings of the
conventional ventilators, the present invention seeks to provide a
ventilator having a number of functions or modes 10 capable of ventilation
with a heat exchange, air circulation in an interior space or room, and
venti- lation without a heat exchange. According to the present invention,
there is provided a ventilator for attachment to a panel 15 dividing an
exterior side and an interior side from each other, comprising: a frame
assembly including a central partition having a circular opening and
defining first and second inner chambers divided from each other and first
and second outer chambers divided 20 from each other, said frame assembly
having a first opening for communication between said first inner chamber
and the interior, a second opening for com- munication between said first
outer chamber and the exterior, a third opening for communication between
25 said second outer chamber and the exterior, and a fourth opening for
communication between said second inner chamber and the interior; a heat
exchanger rotor   



rotatably mounted in said circular opening and providing communication
between said first inner and outer chambers and between said second inner
and outer chambers; a discharge fan disposed in said first outer chamber
and having an outlet coupled to said 5    second opening; a supply fan
disposed in said second inner chamber and having an outlet coupled to said
fourth opening; a first damper coupled to said second opening; a second
damper mounted on said frame assembly and openable to provide communication
between said second inner chamber and the interior side; and 10   a third
damper mounted on said central partition and openable to provide
communication between said second inner and outer chambers in bypassing
relation to said rotor. For ventilation with an exchange of heat, the rotor
of a preferred ventilator embodying the invention is rotated, 15   and the
discharge and supply fans are driven, with the first damper open and the
second and third dampers closed. Air is discharged from the interior side
through the first opening, the first inner chamber, the rotor, the first
outer chamber, the discharge fan, the second opening, and the first damper
into 20   the exterior side.  Simultaneously, air is supplied from the
exterior side through the third opening, the second outer chamber, the
rotor, the second inner chamber, the supply fan, and the fourth opening
into the interior side. During this time, a heat transfer occurs between
the air flows in the    -4- rotor. 



For ventilation without an exchange of heat, the rotor is stopped, and the
discharge and supply fans are driven, with the first and third dampers open
and the second damper closed. 5    Air is discharged from the interior side
through the first opening, the first inner chamber, the rotor, the first
outer chamber, the discharge fan, the second opening, and the first damper
into the exterior side. Simultaneously, air is supplied from the exterior
side through the third opening, the second outer 10   chamber, the third
damper and also the rotor, the second inner chamber, the supply fan, and
the fourth opening into the interior side. No heat transfer occurs between
the air flows in the rotor because the rotor is at rest. When air is to be
circulated on the interior side, the 15   rotor is stopped, and only the
supply fan is driven, with only the second damper open. Air flows from the
interior side through the second damper, the second inner chamber, the
supply fan, and the fourth opening back into the interior side. The
invention will be described by way of example with 20   reference to the
accompanying drawings, wherein:-    Figure 1 is an exploded perspective
view of a multimode ventilator embodying      the present invention; Figure
2 is a sectional front elevational view 5   of the multimode ventilator;
Figure 3 is a sectional side elevational view of the multimode ventilator;
Figure 4 is a front elevational view of a window 



unit in which the multimode ventilator is incorporated; 10  and Figure 5 is
a horizontal cross-sectional view of the multimode ventilator. The
present invention is particularly useful when embodied in a multlimode 15
ventilator, generally indicated by the reference numeral 10, as shown in
Figures 1 through 3. The multimode ventilator 10 embodying       the
present invention can be mounted on a house wall, building curtain wall, a
window panel, or another wall 20  panel of an interior space which is to be
ventilated at desired times. As shown in Figure 4, the multimode ventilator
10 is assembled in a window unit 11, for example, having a window frame or
sash 12. The window frame 12 25    is composed of a head 13, a sill 14, a
pair of side jambs 15, 16, a vertical bar or mullion 17, and a    -6-
transom 18. The window unit 11 includes glass panes 19, 20 supported by the
head 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 beneath the glass pane 20.  The window unit 11 also includes a
panel 21 disposed between the transom 18 and the sill 14 adjacent to the
ventilator 10. The ventilator 10 is supported on a skirt 22 for height 



adjustment as described later on. 10         As schematically illustrated
in Figure 5, the ventilator 10 includes a frame assembly 23 composed of an
inner cover panel 24 positioned on the interior side of the window unit 11,
an outer cover panel 25 positioned on the exterior side thereof and spaced
from 15 the inner cover panel 24, and a central partition 26 disposed
between the inner and outer cover panels 24, 25 in parallel relation
thereto. The frame assembly 23 also has a pair of inner and outer
partitions 27, 28 joined respectively to the inner and outer partitions 20
27, 28. These partitions 26, 27, 28 divide the interior space of the frame
assembly 23 into a first inner chamber 29, a second inner chamber 30, a
first outer chamber 31, and a fourth outer chamber 32. The inner and outer
partitions 27, 28 support a heat 25 exchanger rotor 33 positioned centrally
between the chambers 29, 30, 31, 32. In operation, an exchange of heat
takes place between an air flow passing from the    -7- first inner chamber
29 into the first outer chamber 31 through a lefthand half (Figure 5) of
the rotor 33 and an air flow passing from the second outer chamber 32 into
the second inner chamber 30 through a righthand 5 half (Figure 5) of the
rotor 33. The principles of operation of the heat exchanger rotor 33 are
well known in the art and will not be described in detail. 



As illustrated in Figures 1 through 3, the central partition 26 has a
central circular hole 34 in 10  which the rotor 33 is rotatably supported
by an axle 33a supported between the inner and outer partitions 27, 28.  A
pair of semicircular bearing members 35, 36 is mounted in the central
circular hole 34 along its inner edge, each bearing member 35, 36 having a
15  labyrinth packing (not shown) which fills up the gap between the
periphery of the rotor 33 and the central partition 26. The rotor 33
includes an outer circular frame 37. A motor 38 mounted on the central
partition 26 is coupled to a pulley 39. In operation, the rotor 20 33 is
rotated at a relatively low speed by the motor 38 through an endless belt
40 trained around the outer circular frame 37 and the pulley 39. The
central partition 26 is coupled to a lower horizontal frame member 41
having a first opening 42 25 positioned at the bottom of the first inner
chamber 29 and opening thereinto, the first opening 42 com- municating with
the interior side of the window unit    -8- 11 through the skirt 22 and the
sill 14 (Figure 4). The central partition 26 is also joined to an upper
horizontal frame member 43 having a second opening 44 positioned at the top
of the first outer chamber 31 and 5 opening thereinto. A discharge fan 45
is disposed in the first outer chamber 31 and has an outlet 46 coupled 



to the second opening 44, which communicates with the exterior side of the
window unit 11 through a duct 47 (Figure 3) mounted in the transom 18. The
discharge 10  fan 45 is driven by a motor 45a mounted on the central
partition 26. Therefore, air from the interior side of the window unit 11
is discharged into the exterior side thereof by the discharge fan 45
through the first inner chamber 29, the rotor 33, the first outer chamber
31, 15  the discharge fan 45, the second opening 44, and the duct 47. The
duct 47 accommodates therein a first damper 48 which is openable and
closable by a switch 49 mounted on the upper frame member 43.  The first
damper 48 is closed when the ventilator 10 is shut off or when 20  air is
circulated in the interior side of the window unit 11. A third opening 50
defined in a heat-exchanging unit 51 supported on the frame assembly 23 and
disposed in the upper portion of the second outer chamber 32 25
communicates with the second outer chamber 32. The heat-exchanging unit 51
serves to warm air introduced from the exterior side in advance of passage
thereof    through the rotor 33 when the interior side is warmed or precool
air introduced from the exterior side prior to the passage through the
rotor 33 when the interior side is cooled.  However, the heat-exchanging
unit 51 5 may be dispensed with, and the third opening 50 may be defined
directly in the upper frame member 43. 



The upper frame member 43 has a fourth opening 52 communicating with the
interior side of the window unit 11 through the transom 18. A supply fan 53
10  disposed in the second inner chamber 30 is composed of a scroll 54
having an outlet 55 coupled to the fourth opening 52 and an impeller 56
rotatably disposed in the scroll 54.  The supply fan 53 is driven by a
motor 53a mounted on the central partition 26. Air can be 15  introduced
from the exterior side of the windcw unit 11 by the supply fan 53 through
the third opening 50, the second outer chamber 32, the rotor 33, the second
inner chamber 30, the supply fan 53, the fourth opening 52, and the transom
18. 20         The lower frame member 41 supports thereon a second damper
57 disposed at the bottom of the second inner chamber 30, the second damper
57 being openable to provide communication between the second inner chamber
30 and the interior side through the skirt 22 25 and the sill 14. When air
is circulated through the interior side of the window unit 11 for a uniform
room temperature, the second damper 57 is open and the    -10- supply fan
53 is operated to draw the air into the second inner chamber 30 through the
sill 14, the skirt 22, and the second damper 57, and then to return the air
from the second inner chamber 30 into the interior side through the fourth
opening 52. 



5 The central partition 26 supports thereon a third damper 58 openable for
communication between the second inner and outer chambers 30, 32 in
bypassing relation to the rotor 33. When the damper 58 is open 10 and the
supply fan 53 is driven, air drawn from the exterior side through the third
opening 50 is delivered from the second outer chamber 32 directly into the
second inner chamber 30 through the damper 58, and then supplied by the
supply fan 53 into the interior side 15 through the fourth opening 52. At
this time, part of the air passes through the rotor 33 that is held at
rest. Therefore, fresh air can be supplied from the exterior side into the
interior side without involving a heat transfer between air flows in the
rotor 33. 20         Height adjustment bolts 59 are threaded through the
four corners of the lower frame member 41 and back plates 60 fixed to the
lower surface of an upper wall 61 of the lower frame member 41. The bolts
59 have their distal ends held against the upper surfaces of 25 upper
flanges 62 of channel-shaped reinforcements 63 disposed in the skirt 22.
The ventilator 10 can be raised with respect to the transom 18 or the sill
14 by    turning the bolts 59 in a direction to displace them into the
lower frame member 41, and can be lowered by turning the bolts 59 in the
opposite direction. The ventilator 10 can operate in various modes 



5 as described below. (i) For shutting off the ventilator 10: First damper
48: closed Second damper 57: open Third damper 58: closed 10         Rotor
33: stopped Discharge fan 45: stopped Supply fan 53: stopped The second
damper 57 is kept open in order to prevent the ventilator 10 from becoming
frosted or 15 frozen in winter so that the ventilator 10 can immediately be
operated for air circulation in winter mornings. (ii) For air circulation
on the interior side: First damper 48: closed 20         Second damper 57:
open Third damper 58: closed Rotor 33: stopped Discharge fan 45: stopped
Supply fan 53: driven 25         Air flows from the interior side through
the second damper 57, the second inner chamber 30, the supply fan 53, and
the fourth opening 52 back into the    -12- interior side. (iii) For
ventilation with an exchange of heat: First damper 48: open 



Second damper 57: closed 5         Third damper 58: closed Rotor 33: driven
Discharge fan 45: driven Supply fan 53: driven Air is discharged from the
interior side through 10 the first opening 42, the first inner chamber 29,
the rotor 33, the first outer chamber 31, the discharge fan 45, the second
opening 44, and the first damper 48 into the exterior side. At the same
time, air is supplied from the exterior side through the third opening 50,
15 the second outer chamber 32, the rotor 33, the second inner chamber 30,
the supply fan 53, and the fourth opening 52 into the interior side. A heat
transfer occurs between' the air flows in the rotor 33. (iv) For
ventilation without an exchange of heat: 20         First damper 48: open
Second damper 57: closed Third damper 58: open Rotor 33: stopped Discharge
fan 45: driven 25          Supply fan 53: driven Air is discharged from the
interior side through the first opening 42, the first inner chamber 29, the
-13- rotor 33, the first outer chamber 31, the discharge fan 45, the second
opening 44, and the first damper 48 into 



the exterior side. At the same time, air is supplied from the exterior side
through the third opening 50, 5 the second outer chamber 32, the third
damper 58 (and partly through the rotor 33), the second inner chamber 30,
the supply fan 53, and the fourth opening 52 into the interior side.  No
heat transfer occurs between the air flows in the rotor 33 since the rotor
33 is now at 10  rest.  The ventilator 10 can be operated in this mode when
cooling the interior side with fresh cool air from the exterior side during
the spring or Autumn in particular. Reference is directed to our co-pending
patent application No. 85 15886   (Serial No. 2161921   ; reference
230P50128) 15  entitled "VENTILATION SYSTEM". 20 25    -14- CLAIMS: 1. A
ventilator for attachment to a panel dividing an exterior side and an
interior side from each other, comprising: 5         (a) a frame assembly
including a central partition having a circular opening and defining first
and second inner chambers divided from each other and first and second
outer chambers divided from each other, said frame assembly having a first
opening for 10 communication between said first inner chamber and the
interior, a second opening for communication between 



said first outer chamber and the exterior, a third opening for
communication between said second outer chamber and the exterior, and a
fourth opening for 15 communication between said second inner chamber and
the interior; (b) a heat exchanger rotor rotatably mounted in said circular
opening and providing communication between said first inner and outer
chambers and between 20 said second inner and outer chambers; (c) a
discharge fan disposed in said first outer chamber and having an outlet
coupled to said second opening; (d) a supply fan disposed in said second
inner 25 chamber and having an outlet coupled to said fourth opening; (e) a
first damper coupled to said second    -15- opening; (f) a second damper
mounted on said frame assembly and openable to provide communiation between
said second inner chamber and the interior side; and 5          (g) a third
damper mounted on said central partition and openable to provide
communiation between said second inner and outer chambers in bypassing
relation to said rotor. 2. A ventilator according to claim 1, said frame 10
assembly including a lower frame member joined to said 



central partition, said first opening being defined in said lower frame
member at the bottom of said first inner chamber, said second damper being
supported on said lower frame member at the bottom of said second 15 inner
chamber. 3. A ventilator according to claim 1, said frame assembly
including an upper frame member joined to said central partition, said
second opening being defined in said upper frame member at the top of said
first outer 20 chamber, said fourth opening being defined in said upper
frame member at the top of said second inner chamber. 4. A ventilator
according to claim 1 or 2, including an heat-exchanging unit supported on
said frame 25 assembly and disposed in said second outer chamber, said
third opening communicating with said second outer chamber through said
heat-exchanging unit.    


