
;HIJKe3e|@6vT.t 5 Technical Field AIR CONDITIONING UNIT  The present
invention relates to an air conditioning unit . _v  27`n March 2003
DESCRIPTION Background Art A so-called floorstanding air conditioning unit
10 (hereinafter referred to as a floorstanding unit) has been used
conventionally and frequently mainly as a package air conditioner or the
like . As shown in Figure 19 , a floorstanding unit ( 100 ) is composed of
a fan ( 103 ) and a heat exchanger ( 104 ) held in a unit casing (102)
configured as a vertically extended rectangular 15 parallelepiped. The air
conditioning unit (100) sucks in room air from an air suction port (106)
formed in a lower portion of a the front face of the casing ( 102 ) , heats
or cools the sucked air in the heat exchanger (104), and discharges the air
from an air discharge port ( 101 ) formed in an upper portion of the front
face 20 of the casing (102), thereby conditioning the room air. To prevent
heat dissipation from a surface of the casing (102) of the conventional
floorstanding unit (100) ( a sponge-like heat insulating material (111) has
been laminated to an inner surface of the casing (102) via sealing
materials (108) each 25 composed of a double-coated tape or the like. In
addition, a 1     27t" March 2003 partition plate ( 105 ) partitioning the
inner space of the casing (102) to define an air passage is provided
anterior to the heat exchanger (104) to prevent the leakage of conditioned
air from the casing ( 102 ) or for like purpose . A heat insulating
material 5 has also been laminated to the partition plate ( 105 } via a
sealing material to thermally insulate the conditioned air. In the
floorstanding unit (100) , however, the air passage extending from the air
suction port (106) to the air discharge port ( 101 ) via the fan ( 103 ) is
formed primarily of steel plates . 10 Accordingly, the problem is
encountered that assembling and joining operations require time and labor.
Because of a large number of portions to be sealed, heat insulating
materials should be provided separately. Since a large number of sealing
materials and heat insulating materials are 15 required, the unit has a
large number of components, which leads 



to higher cost. Moreover, it has not been easy to recycle the foregoing
structure in which the heat insulating materials are laminated via the
sealing materials , though recycling has become an important issue in
recent years. 20 The present invention has been achieved in view of the
foregoing. It is therefore an object of the present invention to improve
the assemblability and recyclability of an air conditioning unit. 2
Disclosure of Invention 27`" March 2003 To attain the foregoing object, the
present invention has reduced the number of components of an air
conditioning unit by effectively using a styrofoammaterial and causing
molded Styrofoam 5 products to function as a heat insulating material and a
structural material. The present invention has also facilitated assembling
and disassembling operations for the unit by providing a structure in which
the molded styrofoam products are interengaged. ', Specifically, the
present invention is an air conditioning 10 unit comprising: a unit casing
(2) disposed in a standing position on a floor surface, a front face of the
unit casing (2) having an air suction port (73) and an air discharge port
(74) formed in lower and upper sides thereof, respectively; a fan (23a)
having a fan housing ( 22a) and an impeller ( 23 ) , the fan housing ( 22a)
1S being held in a lower portion of the unit casing ( 2 ) and having a
volute portion (32) formed with a suction hole (29) opposing the air
suction port ( 73 ) and a diffuser portion ( 33 ) adapted to upwardly
discharge air, the impeller ( 23 ) being held in the volute portion ( 32 )
of the fan housing ( 22a) ; and a heat exchanger ( 4 20 disposed above the
fan (23a) in the unit casing (2) , at least a part of a peripheral wall of
an air passage extending from the air suction port ( 73 ) to the air
discharge port ( 74 ) in the unit casing (2) being formed of Styrofoam (22,
38, 39, 48). Since the present invention has thus formed a part of the 



25 peripheral wall of the air passage out of the Styrofoam (38, 39, 3
27`" March 2003 48)) a thermally insulated air passage can be formed easily
at low cost. In the air conditioning unit, a left heat insulating plate
(38) and a right heat insulating plate (39) each formed of the 5 styrofoam
may be provided between left and right side faces of the heat exchanger ( 4
) and left and right side faces of the unit casing (2), respectively. In
the arrangement, the left and right side faces of the heat exchanger ( 4 )
and the left and right side faces of the unit 10 casing (2) are thermally
insulated from each other by the left and right heat insulating plates ( 38
) and ( 39 ) each formed of the styrofoam. This saves the labor of
laminating heat insulating materials to the left and right side faces of
the unit casing (2) via sealing materials. 15 The left and right heat
insulating plates ( 38 ) and ( 39 ) may be fitted securely in the partition
plate ( 48 ) or unit casing ( 2 ) . The left and right heat insulating
plates ( 38 ) and ( 39 ) which are fitted securely in the partition plate
(48) or unit casing (2) obviate the necessity for the sealing materials and
reduces the 20 number of components. Therefore, assemblability and
recyclability is improved. A sheet metal ( 43 ) for supporting a bottom
portion of the heat exchanger ( 4 ) may be inserted in a lower portion of
each of the left and right heat insulating plates (38) and (39). 2 5 In the
arrangement , the heat exchanger ( 4 ) is supported by 4   27`" March 2003
the metal sheets ( 43 ) inserted in the respective lower portions of the
left and right heat insulating plates ( 38 ) and ( 39 ) . This allows a
fixing member for supporting the heat exchanger ( 4 ) to be formed
integrally with the both heat insulating plates ( 38 ) , 5 (39) and reduces
the number of components. 



The air conditioning unit may further comprise: support pieces (40, 41) for
supporting side edge portions of the heat exchanger (4) being tilted in a
front-to-rear direction, the support pieces (40, 41) being formed
integrally with the 10 corresponding heat insulating plates(38,39)to
protrude inwardly from respective inner faces of the left and right heat
insulating plates (38) and (39) and extend in a direction tilted from a
perpendicular direction. In the arrangement, the side edge portions of the
heat 15 exchanger ( 4 ) are supported by the support pieces ( 40 ) , ( 41 )
of the both heat insulating plates ( 38 ) and ( 39 ) ( whereby the heat
exchanger ( 4 ) is supported by the both heat insulating plates ( 38 ) ,
(39). Since the support pieces (40),(41) are formed integrally with the
both heat insulating plates ( 38 ) , ( 39 ) , it is unnecessary 20 to
separately provide a member for supporting the heat exchanger (4). This
reduces the number of components and improves assemblability and
recyclability. The f an housing ( 22a ) may comprise : a main body portion
( 22 ) covering a front side of the impeller ( 23 ) ; and a mounting board
25 (25) secured to the main body portion (22) in such a manner as 5   .
27'n March 2003 to hold the impeller ( 23 ) in a space between the mounting
board (25) and the main body portion (22), the main body portion (22) being
molded in one piece of the Styrofoam. In the arrangement , the main body
portion ( 22 ) of the fan 5 housing (22a) is molded integrally of the
Styrofoam and the main body portion (22) of the fan housing (22a) can be
composed of a single member. This reduces the number of components and
improves assemblability and recyclability. An upper portion of the main
body portion ( 22 ) of the fan 10 housing ( 22a) may be provided with a
drain pan ( 28 ) molded integrally with the main body portion (22). In the
arrangement , the drain pan ( 28 ) is molded integrally with the main body
portion (22) of the fan housing (22a) so that it is no more necessary to
separately form the drain pan ( 28 ) and 15 join the formed drain pan ( 28
) with other portions . This reduces 



the number of components and improves assemblability and recyclability. The
air conditioning unit may further comprise: a left heat insulating plate (
38 ) and a right heat insulating plate ( 39 ) each 20 formed of the
Styrofoam, the left and right heat insulating plates (38) and (39) being
disposed between left and right side faces of the heat exchanger ( 4 ) and
left and side faces of the unit casing ( 2 ) , respectively; and a
partition plate ( 48 ) molded in one piece of the styrofoam, the partition
plate ( 48 ) being disposed between 25 the heat exchanger (4) and the front
face (62) of the unit casing 6   27t" March 2003 ( 2 ) , the main body
portion ( 22 ) of the fan housing ( 22a) and the drain pan ( 28 ) being
formed of the Styrofoam having an expansion ratio lower than an expansion
ratio of the Styrofoam composing the left and right heat insulating plates
(38) and (39) and the 5 partition plate (48). In the arrangement, the
styrofoam having a higher expansion ratio than the Styrofoam forming the
drain pan (28) is used to form the left or right heat insulating plate
(38), (39) or the partition plate ( 48 ) which presents no problem even if
it has water 10 permeability. This provides a unit at lower cost. A pipe
pressing plate (34) for fixing a pipe of the heat exchanger (4) may be
inserted in a front face of the main body portion (22) of the fan housing
(22a). In the arrangement , the pipe of the heat exchanger ( 4 ) is 15
fixed by the pipe pressing plate (34) inserted in the main body portion (
22 ) of the fan housing ( 22a) . This obviates the necessity t to
separately provide an additional member for fixing the pipe and reduces the
number of components. A groove ( 36 ) for permitting a pipe of the heat
exchanger 20 ( 4 ) to vertically extend therethrough may be formed in the
drain pan (28). In the arrangement , the pipe of the heat exchanger ( 4 )
is inserted through the groove ( 36 ) formed in the drain pan ( 28 ) so
that a piping operation in the unit casing (2) is performed easily. 25 In
the air conditioning unit , a partition plate ( 48 ) molded 



7   27`" March 2003 in one piece of the styrofoam may be disposed between
the heat exchanger (4) and the front face (62) of the unit casing (2). In
the arrangement , the partition plate ( 48 ) is formed of the Styrofoam.
This obviates the necessity to separately provide 5 a heat insulating
material on the partition plate ( 48 ) and reduces the number of
components. Moreover, assemblability and recyclability is improved. A front
face of the partition plate (48) may have projecting .l and depressed
portions ( 49 ) each for f fixing a wire held therebetween , 10 the
projecting and depressed portions(49)being molded integrally with the
partition plate (48). In the arrangement, the wire of electric equipment or
the like is fixed by the depressed and projecting portions (49) formed
integrally with the partition plate (48). This obviates the 15 necessity to
separately provide a member for fixing the wire and reduces the number of
components. I A partition plate ( 48 ) molded in one piece of the Styrofoam
may be disposed between the heat exchanger ( 4 ) and the front face ( 62 )
of the unit casing ( 2 ) , a pro jetting portion ( 58 ) may be formed 20 on
either one of a left edge portion of the partition plate (48) and a front
edge portion of the left heat insulating plate ( 38 ) while a depressed
portion (67) is formed in the other thereof, the partition plate ( 48 ) and
the left heat insulating plate ( 35 ) being assembled with the projecting
portion (58) fitted in the 25 depressed portion (67)) and the projecting
portion (58) may be 8   27th March 2003 formed on either one of a right
edge portion of the partition plate ( 48 ) and a front edge portion of the
right heat insulating plate ( 39 ) , while the depressed port ion ( 67 ) is
formed in the other thereof , the partition plate ( 48 ) and the right heat
insulating plate ( 39 ) 5 being assembled with the projecting portion (58)
fitted in the depressed portion (67). 



In the arrangement, the partition plate ( 48 ) and the left and right heat
insulating plates (38), (39) are assembled with the projecting portion
fitted in the depressed portion. This 10 obviates the necessity for a
fixing member for assembly and reduces the number of components. Moreover,
an assembling operation becomes easy. A partition plate ( 48 ) molded in
one piece of the Styrofoam may be disposed between the heat exchanger ( 4 )
and the front face 1 S ( 62 ) of the unit casing ( 2 ) and each of upper
and lower port ions of the partition plate ( 48 ) may be formed with a
fitting portion ( 57 ) composed of a depressed or projecting portion to be
engaged with a receiving portion ( 71 ) of the unit casing ( 2 ) which is
composed of a depressed or projecting portion, the partition plate (48) 20
being assembled with the fitting portion (57) engaged with the receiving
portion (71). In the arrangement , the partition plate ( 48 ) is assembled
with the fitting portion fitted in the receiving portion of the unit casing
( 2 ) . This obviates the necessity for a fixing member 25 for assembly and
reduces the number of components. Moreover) an 9   27`n March 2003
assembling operation becomes easy. Brief Description of Drawings Figure 1
is a perspective view of an air conditioning unit ; 5 Figure 2 is an
exploded perspective view of a part of a unit casing; Figure 3 is a
perspective view of a mounting portion of the unit casing; Figure 4 is an
exploded perspective view of a blowing portion ; 10 Figure 5 is a front
view of a fan housing; Figure 6 is a rear view of the fan housing; Figure 7
is a right side view of the fan housing; Figure 8 is an exploded
perspective view of a heat exchanging portion; 15 Figure 9 is a front view
of a left heat insulating plate; Figure 10 is a top view of the left heat
insulating plate; Figure 11 is a front view of a partition plate; Figure 12
is a cross-sectional view of a wire groove; Figure 13 is a rear view of the
partition plate; 20 Figure 14 is a side view of the partition plate; Figure
15 is a bottom view of the partition plate; Figure 16 is an exploded
perspective view of the front face of the unit casing; 



Figure 17 is a transverse cross-sectional view of the air 25 conditioning
unit; 10   27`n March 2003 Figure 18 is a vertical cross-sectional view of
the air conditioning unit; and Figure 19 is a perspective view of a
conventional air conditioning unit. S Best Mode for Carrying Out the
Invention Referring now to the drawings , the embodiments of the present
invention will be described. 10 EMBODIMENT 1 As shown in Figure l, an air
conditioning unit (1) according to an embodiment of the present invention
is a so-called floorstanding indoor unit which is connected to an outdoor
unit ( not shown ) via a coolant pipe ( not shown ) . In a unit casing ( 2
) 15 configured as a vertically extended generally rectangular
parallelepiped, there are held an impeller (23) of a multi-vane fan ( 23a)
, a plate-fin-tube heat exchanger ( 4 ) , a main body portion ( 22 ) of a
fan housing ( 22a) , a left heat insulating plate ( 38 ) , a right heat
insulating plate ( 39 ) ( a partition plate ( 48 ) , and 20 the like. In
the unit casing (2), a blowing portion (A) and a heat exchanging portion
(B) are formed upwardly in this order. An air passage is defined to extend
from an air suction port ( 73 ) to an air discharge port ( 74 ) ( see
Figure 16 ) . An insulated air passage (P) thermally insulated from the
ambient is particularly 25 defined between the heat exchanger (4) and the
air discharge port 11   27'" March 2003 ( 74 ) since conditioned air which
has been either heated or cooled by the heat exchanger (4) passes
therebetween. As shown in Figure 2 , the rear f ace , left side face ,
right side face, top face, and bottom face of the unit casing (2) are 5
formed of a rear panel ( 10 ) , a left side panel ( 11 ) , a right side 



panel ( 12 ) , a top panel ( 13 ) , and a bottom panel ( 14 ) ,
respectively. As shown in Figure 3, the edge portions of the rear panel
(10) and the left and right panels ( 11 ) and ( 12 ) which extend
vertically i are formed with respective abutment surfaces ( 16 ) each
having a 10 generally L-shaped horizontal cross section. Each of the
abutment surfaces ( 16 ) is formed with a plurality of screw holes ( 17 )
which are aligned vertically with a specified pitch. A screw (15) is
inserted through each of the screw holes ( 17 ) with the respective
abutment surfaces (16) of the rear panel (10) and the both side 15 panels (
11 ) and ( 12 ) in abutment with each other, thereby securing the rear
panel ( 10 ) to the both side panels ( 11 ) and ( 12 ) . Likewise the rear
panel ( 10 ) is screwed to each of the top panel ( 13 ) and the bottom
panel (14). Pipe through holes (37) which permit a coolant pipe ( not shown
) connected to the heat exchanger ( 4 ) to 20 pass therethrough are formed
in the lower portions of the rear panel ( 10 ) and the left and right
panels ( 11 ) and ( 12 ) . By permitting the coolant pipe to pass through
any of the pipe through holes ( 37 ) depending on the place where the air
conditioning unit (1) is installed, placement flexibility and ease of
installation 25 is increased. 12   ' 27'n Mach 2003 As shown in Figure 4 ,
a fan motor ( 24 ) is mounted on a mounting board (25) secured to the rear
panel (10). A receiving groove ( 27 ) for receiving a motor lead wire ( not
shown ) is formed centrally in the lower side of the mounting board ( 25 )
to extend vertically . 5 A pressing plate ( 26 ) for covering the receiving
groove ( 27 ) with the motor lead wire held in the receiving groove ( 27 )
is mounted on the mounting board (25) from the front side thereof. The
impeller ( 23 ) of the multi-vane fan ( 23a) is coupled to the rotation
axis of the fan motor (24). The impeller (23) is formed of a 10 synthetic
resin material. The main body portion ( 22 ) of the fan housing ( 22a ) (
which is a characteristic of the present embodiment, is secured to the
mounting board ( 25 ) by using push nut pins made of a resin in such a
manner as to cover the periphery of the impeller ( 23 ) from the 



1 S front side thereof . The main body portion ( 22 ) may also be secured
to the mounting board ( 25 ) by using a hook-and-loop fastener . Thus , ` i
the impeller ( 23 ) is held in the space defined by the main body portion (
22 ) of the fan housing ( 22a) and the mounting board ( 25 ) . The main
body portion ( 22 ) of the fan housing ( 22a) is formed of 20 Styrofoam
(foam polystyrene) having an expansion ratio of about 1 : 15 . As shown in
Figures 5 to 7 , the main body portion ( 22 ) of the fan housing (22a)
comprises a basal portion (31) abutting the mounting board ( 25 ) and a
volute portion ( 32 ) protruding forwardly from the basal portion ( 31 ) to
cover the impeller ( 23 ) . A circular 25 suction hole (29) opposing the
air suction port (73) is formed 13   27`" March 2003 centrally in the front
face of the volute portion ( 32 ) . A diffuser portion ( 33 ) for upwardly
guiding the air sucked in from the suction hole ( 29 ) is formed above the
suction hole ( 29 ) of the volute portion (32). 5 As shown in Figures 4 and
7, a drain pan (28) slightly protruding forward from the volute portion
(32) is provided on the upper end of the volute portion ( 32 ) . The
present embodiment is characterized in that the drain pan ( 28 ) and the
main body portion (22) of the fan housing (22a) are molded integrally. That
is, 10 the drain pan ( 28 ) and the main body portion ( 22 ) of the fan
housing ( 22a) are formed in one piece . Accordingly, the drain pan ( 28 )
is also formed of styrofoam having an expansion ratio of about 1: 15 . To
thoroughly recover a drain from the heat exchanger ( 4 ) , the drain pan (
28 ) extends over the entire region in the lateral 15 direction of the heat
exchanger ( 4 ) , i . a . , over the entire region in the lateral direction
of the main body portion ( 22 ) of the fan housing ( 22a) . A through
groove ( 36 ) which permits the coolant pipe ( not shown ) connected to the
heat exchanger ( 4 ) to vertically extend therethrough is formed in a right
end portion of the front 20 side of the drain pan ( 28 ) . The through
groove ( 36 ) is composed of two large and small grooves (36a) and (36b)
each having a semicircular horizontal cross section. A first pipe pressing
plate ( 34 ) is inserted in the right side of the front face of the volute
portion ( 32 ) of the main body 



25 portion (22) of the fan housing (22a). A second pipe pressing 14   27`"
March 2003 plate ( 35 ) having a generally L-shaped horizontal cross
section is disposed anterior and in opposing relation to the first pipe
pressing plate ( 34 ) . The coolant pipe ( not shown ) is held in the space
between the first and second pipe pressing plates ( 34 ) and 5 ( 35 ) to
extend vertically through the through hole ( 36 ) . As shown in Figure 4 (
a bellmouth ( 21 ) is fitted in the peripheral portion of the suction hole
( 29 ) of the main body portion ( 22 ) of the f an housing (22a) from the
front side thereof. As shown in Figure 8 , the heat insulating plates ( 38
) , ( 39 10 which are a characteristic of the present embodiment are
provided on the both sides of the heat exchanger ( 4 ) . The heat
insulating plates ( 38 ) , ( 39 ) thermally insulate the air that has
passed through the heat exchanger ( 4 ) and heated or cooled therein from
air outside the air conditioning unit (1), prevent vapor condensation on a
15 front panel ( 62 ) ( see Figure 16 ) , and support the heat exchanger (
4 ) , while sealing the heat exchanger ( 4 ) . Although the left and ,'
right heat insulating plates ( 38 ) and ( 39 ) are formed to have roughly
the same configuration, their support pieces (40), (41) for supporting the
side portions of the heat exchanger ( 4 ) are different 20 in size.
Specifically, the support piece (40) of the left heat insulating plate ( 38
) is formed to have a horizontal length ( protrusion length ) shorter than
that of the support piece ( 41 ) of the right heat insulating plate ( 39 )
. The both heat insulating plates ( 38 ) , ( 39 ) are formed of Styrofoam
plates each having an 25 expansion ratio of about 1:25. In the present
embodiment, a 15   ' ' 27'n March 2003 description will be given only to
the structure of the left heat insulating plate ( 38 ) with reference to
Figures 9 and 10 , while omitting the detailed description of the right
heat insulating plate (39). 5 The left heat insulating plate ( 38 )
comprises a flat panel 



portion (42) having a vertically extended generally rectangular
configuration and the support piece (40) protruding from the flat panel
portion ( 42 ) toward the heat exchanger ( 4 ) , i . a . , inwardly of the
unit casing ( 2 ) . The flat panel portion ( 42 ) and the support 10 piece
( 40 ) are formed in one piece . That is , the flat panel portion ( 42 )
and the support piece ( 40 ) are molded integrally . The support piece ( 40
) is tilted rearwardly from the lower side of the flat panel portion ( 42 )
toward the upper side thereof so as to support the heat exchanger ( 4 ) in
a rearwardly tilted position . The front 15 side of the support piece (40)
is configured as a flat surface to securely fix the heat exchanger ( 4 ) .
A metal sheet ( 43 ) for ' fixing a heat exchanger mounting board ( 44 ) ,
which is generally configured as a flat panel, is made of iron and inserted
in the lower portion of the support piece ( 40 ) of the left heat
insulating 20 plate (38). The heat exchanger mounting board (44) is screwed
to the metal sheets (43), (43) inserted in the respective heat insulating
plates ( 38 ) , ( 39 ) to support the bottom portion of the heat exchanger
(4). It follows therefore that the two heat insulating plates (38),(39)
support the heat exchanger (4) via 25 the metal sheets ( 43 ) and the heat
exchanger mounting board ( 44 ) . 16   27`" March 2003 The heat exchanger (
4 ) is composed of a pair of plate-fin-tube heat exchangers ( 4a) , ( 4b)
disposed in upper and lower positions . A draining plate ( 45 ) for
receiving a drain from the upper heat exchanger (4a) and discharging the
received drain from a side 5 thereof into the drain pan ( 28 ) is disposed
between the pair of heat exchangers ( 4a ) , ( 4b ) . A pipe cover ( 46 )
covering the coolant pipe ( not shown ) connected to the heat exchanger ( 4
) is provided on the right side of the heat exchanger (4), i.e., anterior
to the support piece ( 41 ) of the right heat insulating plate ( 39 ) . 10
The upper portion of the upper heat exchanger (4a) is secured to the heat
exchanger mounting board (47). A switch box ( 50 ) for accommodating
electric equipment ( not shown ) such as a control circuit is provided
below the heat exchanger ( 4 ) . The front side of the switch box ( 50 ) is
covered with a switch 15 box lid ( 51 ) . The switch box lid ( 51 ) is
securely screwed to the 



switch box (50). A wire hole (52) for guiding the wire of the electric
equipment (not shown) to the outside of the switch box (50) is formed in
the upper right portion of the switch box lid (51). 20 A partition plate
(48) for thermally insulating the air that has passed through the heat
exchanger (4) and partitioning the inner space of the casing ( 2 ) to
define the insulated air passage ( P ) is provided anterior to the heat
exchanger ( 4 ) ( specifically , between the heat exchanger ( 4 ) and the
front panel ( 62 ) ) . As shown 2 5 in Figures 11 to 15 ( the partition
plate ( 48 ) is formed of a styrofoam 17   27'" March 2003 plate having a
generally plate-like configuration and an expansion ratio of about 1: 25 .
The front face of the partition plate ( 48 ) is provided with six wire
grooves ( 49a) to ( 49f ) . The wire grooves ( 49a) to ( 49f ) are grooves
for fixing the wires of the electric 5 equipment accommodated in the switch
box ( 50 ) which have been f fitted therein . Specifically, wire grooves (
49 ) are composed of the three wire grooves (49a) to (49c) arranged in a
vertical line on the left side of the front face of the partition plate
(48) and the three wire grooves ( 49d) to ( 49f ) arranged vertically on
the right 10 side of the front face of the partition plate ( 48 ) . The
wire groove ( 49d) in the upper right position is formed to be inclined
upwardly to the right. As shown in Figure 12, each of the wire grooves ( 49
) is composed of a depressed portion (54 ) formed between left and right
projecting portions (53a)) (53b) such that a wire is 3.5 fitted from above
in the depressed portion (54) . The wire grooves ( 49a) to ( 49f ) are
molded integrally in the partition plate ( 48 ) . `' A through groove (55)
which permits the wire of the heat exchanger ( 4 ) to extend therethrough
is formed in the back face of the partition plate (48). The through groove
(55) defines a 20 through hole having a circular cross section in
combination with the through groove ( 36 ) of the main body portion ( 22 )
of the fan housing (22a) (specifically, the drain pan (28)), which is for
permitting the wire to extend therethrough. That is, the lower portion of
the back face of the partition plate (48) abuts the 25 front face ( 72 ) of
the drain pan ( 28 ) during assembly and the two 



18   27'" March 2003 half-split grooves of each of the through grooves (55)
and (36) are combined with each other to compose the through hole having a
circular cross section. As shown in Figure 14, a projecting portion (57)
for the 5 fitting of the partition plate (48) in a discharge grille (56) is
formed on the upper portion of the partition plate ( 48 ) to extend in the
lateral direction . A projecting portion ( 59 ) for causing the partition
plate ( 48 ) to abut the front face of the drain pan \1 ( 28 ) and fixing
the partition plate ( 48 ) thereto is formed on the 10 lower portion of the
partition plate ( 48 ) to extend in the lateral direction . As shown in
Figure 17 , projecting portions ( 58 ) , ( 58 ) for the fitting of the
partition plate ( 48 ) in the left and right heat insulating plates (38) ,
(39) are formed on the left and right end portions of the partition plate (
48 ) to protrude rearwardly 15 and extend vertically. As shown in Figure 16
, a suction grille ( 60 ) , the front panel (62), and the discharge grill
(56) are formed upwardly in this order on the front face of the unit casing
(2) . The suction grille ( 60 ) formed with the air suction port ( 73 ) is
provided anterior 20 to the blowing portion (A). An air filter (61) is
provided posterior to the suction grille (60). The front panel (62) is
disposed above the suction grille ( 60 ) and anterior to the partition
plate ( 48 ) . A control panel ( 63 ) is provided on the front face of the
front panel ( 62 ) . A first heat insulating frame ( 64 ) is 25 provided on
the front panel ( 62 ) . The discharge grille ( 56 ) formed 19   27'" March
2003 with the air discharge port (74) is disposed on the first heat
insulating frame ( 64 ) . Second and third heat insulating frames ( 65 ) ,
( 66 ) are disposed over the left side , upper side ( and right side of the
discharge grille ( 56 ) . Accordingly, the first to third 5 heat insulating
frames (64) to (66) cover the entire periphery of the discharge grille ( 56
) and thermally insulate the periphery 



of the discharge grill (56). Next, a description w111 be given to the
assembly of the air conditioning unit (1) with reference to Figures 17 and
18. 10 As shown in Figure 17, the rear panel (10) is securely screwed to
the left and right side panels ( 11 ) ( ( 12 ) with the respective abutment
surfaces (16) thereof in abutment with each other, as described above. The
rear edge portions of the left and right side panels ( 11) , ( 12 ) are
formed with forwardly depressed portions 15 (70), (70). The rear edge
portions of the left and right heat insulating plates(38),(39)are formed
with rearwardly projecting portions ( 69 ) ( ( 69 ) . The projecting
portions ( 69 ) , ( 69 ) are f fitted in the depressed portions ( 70 ) of
the left and right side panels ( 11 ) , ( 12 ) . The front edge portions of
the left and right heat 20 insulating plates ( 38 ) , ( 39 ) are formed
with depressed portions (67), (67). The depressed portions (67), (67) and
the left and right projecting portions ( 58 ) ( ( 58 ) of the partition
plate ( 48 ) are interengaged, while the front edges (68), (68) of the left
and right heat insulating plates ( 38 ) , ( 39 ) are held in the spaces 25
between the projecting portions ( 58 ) , ( 58 ) of the partition plate 20
27`" March 2003 (48) and the inner surfaces of the left and right side
panels (11),(12). The left and right edges of the heat exchanger (4) are
supported by the support pieces ( 40 ) ( ( 41 ) of the left and right heat
insulating plates (38),(39). 5 As shown in Figure 18) the projecting
portion (57) provided as a fitting portion on the upper end of the
partition plate ( 48 ) is fitted in a depressed portion ( 71 ) formed as a
receiving portion in the first heat insulating frame (64)) whereby the
partition plate (48) and the first heat insulating frame (64) are
assembled. 10 The lower end portion of the back face of the partition plate
( 48 ) is in abutment with the front face (72) of the drain pan (28), while
the lower end of the partition plate (48) is held in the space between the
drain pan ( 28 ) and the suction grille ( 60 ) and supported thereby. 15
Effects of the Present Embodiment 



Thus, in the air conditioning unit (1) of the present embodiment, the left
and right heat insulating plates (38) and ( 39 ) are provided between the
side portions of the heat exchanger 20 ( 4 ) and the side panels ( 11 ) , (
12 ) of the unit casing ( 2 ) ( so that it is no more necessary to laminate
the heat insulating material to each of the side panels (l1),(12) of the
unit casing (2) via the sealing material. Since the support pieces ( 40 ) ,
( 41 ) for supporting the side 2 S portions of the heat exchanger ( 4 ) are
molded integrally with the 21   27`" March 2003 left and right heat
insulating plates (38) and (39), it is unnecessary to separately provide a
member for supporting the side portions of the heat exchanger (4).
Moreover, since the metal sheets ( 43 ) for supporting the bottom portion
of the heat exchanger 5 ( 4 ) are inserted in the lower portions of the
left and right heat insulating plates ( 38 ) and ( 39 ) , it is unnecessary
to separately provide a member for supporting the bottom portion of the
heat exchanger ( 4 ) . Since the member for supporting the heat exchanger (
4 ) can thus be formed integrally with the both heat insulating 10 plates
(38),(39), the number of components can be reduced. Since the partition
plate (48) provided between the heat exchanger (4) and the front panel (62)
is formed of styrofoam, the partition plate ( 48 ) itself has a heat
insulating effect , so that it is no more necessary to separately laminate
the heat 15 insulating material to the partition plate (48). Since the wire
grooves ( 49 ) are molded integrally with the partition plate ( 48 ) , it
is unnecessary to separately provide a member for fixing the wire of
electric equipment. Since the main body portion ( 22 ) of the fan housing (
22a) 20 composing the volute portion (32) and diffuser portion (33) of the
fan (23a) is molded integrally of Styrofoam, the number of components of
the fan housing (22a) can be reduced. Since the drain pan ( 28 ) is formed
integrally with the main body portion ( 22 ) of the fan housing ( 22a) , it
is unnecessary to 2 5 separately form the drain pan ( 28 ) and the number
of components 22 



27th March 2003 can be reduced. Since the pipe pressing plate ( 34 ) is
inserted in the front face of the main body portion (22) of the fan housing
(22a), a member for f fixing the pipe of the heat exchanger ( 4 ) can be
integrated 5 in the fan housing (22a). Since the partition plate (48) and
the main body portion (22) of the fan housing (22a) are formed with the
respective through grooves ( 36 ) , ( 55 ) , the pipe of the heat exchanger
( 4 ) can be disposed l easily and piping workability is improved. 10 Since
the fit portions composed of projecting and depressed portions are provided
on the respective edge portions of the left heat insulating plate ( 38 ) ,
the right heat insulating plate ( 39 ) , and the partition plate (48) such
that the two heat insulating plates (38),(39) and the partition plate (48)
are assembled by 15 interengaging the fit portions, a fixing tool such as a
screw is no more necessary, so that the number of components is reduced and
assemblability is improved. Since the upper and lower end portions of the
partition plate ( 48 ) are provided with the fitting portions ( 57 ) which
are fitted 2 0 in the receiving portions ( 71 ) of the unit casing ( 2 ) (
the number of componentsissimilarly reduced and assemblability isimproved.
Thus, according to the air conditioning unit (1) of the present embodiment,
the number of components is reduced. In addition ( assemblability is
improved and assembling time can be 25 reduced. Moreover, disassembly also
becomes easier, which 23   27`n March 2003 facilitates recycling. Since
each of the two heat insulating plates ( 38 ) , ( 39 ) , the partition
plate (48), and the main body portion (22) of the fan housing (22a) is
formed of Styrofoam, they can be manufactured 5 easily at low cost.
EMBODIMENT 2 Although the drain pan ( 28 ) has been molded integrally with 



the main body portion ( 22 ) of the fan housing ( 22a) in the foregoing 10
first embodiment, the drain pan (28) may also be formed of Styrofoam
different from the styrofoam forming the main body portion ( 22 ) . In a
second embodiment , a drain pan ( 28 ) is formed of Styrofoam having an
expansion ratio lower than that of the styrofoam forming the main body
portion (22) of the fan housing 15 (22a). Specifically, the drain pan (28)
is formed of Styrofoam having an expansion ratio of about 1: 15 , while the
main body portion (22) of the fan housing (22a) is formed of Styrofoam
having an expansion ratio of about 1:25. That is, the main body portion 20
(22) of the fan housing (22a) is formed of the Styrofoam having a
relatively high expansion ratio since it has no problem even if it has
water permeability, which is different from the drain pan ( 28 ) . On the
other hand, the drain pan ( 28 ) is formed of the Styrofoam having a
relatively low expansion ratio such that it 25 is not impregnated with
water, since the drain pan (28) should 24   27`" March 2003 receive the
drain and discharge it. The styrofoam forming the drain pan ( 28 ) may have
any expansion ratio provided that it is not penetrated by the drain but
preferably has an expansion ratio of 1:15 or less. 5 Thus , since the main
body portion ( 22) of the fan housing ( 22a) is formed of the styrofoam
having an expansion ratio higher than that of the styrofoam forming the
drain pan ( 28 ) in the second embodiment , the main body portion ( 22 ) of
the f an housing ( 22a ', can be formed at lower cost than in the first
embodiment . Therefore , 10 a lower-cost air conditioning unit (1) can be
implemented. Industrial Applicability Thus, the present invention is useful
in an air conditioner device, a freezer, or the like. 15 25   27`" March
2003 CLAIMS 1. An air conditioning unit comprising: a unit casing (2)
disposed in a standing position on a floor surface, a front face of the
unit casing (2) having an air suction 5 port (73) and an air discharge port
(74) formed in lower and upper sides thereof, respectively; 



a fan (23a) having a fan housing (22a) and an impeller (23), the fan
housing (22a) being held in a lower portion of the unit casing (2) and
having a volute portion (32) formed with a suction 10 hole (29) opposing
the air suction port (73) and a diffuser portion (33) adapted to upwardly
discharge air, the impeller (23) being held in the volute portion (32) of
the fan housing (22a); and a heat exchanger (4) disposed above the fan
(23a) in the unit casing (2), 15 at least a part of a peripheral wall of an
air passage extending from the air suction port (73) to the air discharge
port (74) in the unit casing (2) being formed of Styrofoam (22, 38, 39,
48), wherein a left heat insulating plate (38) and a right heat 20
insulating plate (39) each formed of the Styrofoam are provided between
left and right side faces of the heat exchanger (4) and left and right side
faces of the unit casing (2), respectively; and a sheet metal (43) for
supporting a bottom portion of the 25 heat exchanger (4) is inserted in a
lower portion of each of the 26   27'" March 2003 left and right heat
insulating plates (38,39). 2. An air conditioning unit comprising: a unit
casing (2) disposed in a standing position on a floor surface, a front face
of the unit casing (2) having an air suction 5 port (73) and an air
discharge port (74) formed in lower and upper sides thereof, respectively;
a fan (23a) having a fan housing (22a) and an impeller (23), the fan
housing (22a) being held in a lower portion of the unit casing (2) and
having a volute portion (32) formed with a suction 10 hole (29) opposing
the air suction port (73) and a diffuser portion (33) adapted to upwardly
discharge air, the impeller (23) being held in the volute portion (32) of
the fan housing (22a); and a heat exchanger (4) disposed above the fan
(23a) in the unit casing (2), 15 at least a part of a peripheral wall of an
air passage extending from the air suction port (73) to the air discharge 



port (74) in the unit casing (2) being formed of Styrofoam (22, 38, 39,
48), wherein a left heat insulating plate (38) and a right heat 20
insulating plate (39) each formed of the styrofoam are provided between
left and right side faces of the heat exchanger (4) and left and right side
faces of the unit casing (2), respectively; and further comprising: support
pieces (40, 41) for supporting side edge portions 25 of the heat exchanger
(4) being tilted in a front-to-rear 27   27`n March 2003 direction, the
support pieces (40, 4I) being formed integrally with the corresponding heat
insulating plates (38, 39) to protrude inwardly from respective inner faces
of the left and right heat insulating plates (38,39) and extend in a
direction 5 tilted from a perpendicular direction. 3. An air conditioning
unit comprising: a unit casing (2) disposed in a standing position on a
floor surface, a front face of the unit casing (2) having an air suction
port (73) and an air discharge port (74) formed in lower and upper 10 sides
thereof, respectively; a fan (23a) having a fan housing (22a) and an
impeller (23 ) , the fan housing (22a) being held in a lower portion of the
unit cas ing ( 2 ) and having a volute portion ( 32 ) formed with a suction
hole (29) opposing the air suction port (73) and a diffuser portion 15 (33)
adapted to upwardly discharge air, the impeller (23) being held in the
volute portion (32) of the fan housing (22a); and a heat exchanger (4)
disposed above the fan (23a) in the unit casing (2), at least a part of a
peripheral wall of an air passage 20 extending from the air suction port
(73) to the air discharge port (74) in the unit casing (2) being formed of
styrofoam (22, 38, 39, 48), wherein the fan housing (22a) comprises: a main
body portion (22) covering a front side of the 25 impeller (23); and 28 



27`" March 2003 a mounting board (25) secured to the main body portion (22)
in such a manner as to hold the impeller (23) in a space between the
mounting board (25) and the main body portion (22), 5 the main body portion
(22) being molded in one piece of the styrofoam. 4. The air conditioning
unit of claim 3, wherein an upper portion of the main body portion (22) of
the fan housing (22a) is provided with a drain pan (28) molded integrally
with the main 10 body portion (22). 5. The air conditioning unit of claim
4, further comprising: a left heat insulating plate (38) and a right heat
insulating plate (39) each formed of the styrofoam, the left and right heat
insulating plates (38,39) being disposed between left and right 15 side
faces of the heat exchanger (4) and left and side faces of the unit casing
(2), respectively; and a partition plate (48) molded in one piece of the
styrofoam, the partition plate (48) being disposed between the heat
exchanger (4) and the front face (b2) of the unit casing (2), 20 the main
body portion (22) of the fan housing (22a) and the drain pan (28) being
formed of the styrofoam having an expansion ratio lower than an expansion
ratio of the styrofoam composing the left and right heat insulating plates
(38,39) and the partition plate (48). 25 6. The air conditioning unit of
claim 3, wherein a pipe 29   27`n March 2003 pressing plate (34) for fixing
a pipe of the heat exchanger (4) is inserted in a front face of the main
body portion (22) of the fan housing (22a). 7. The air conditioning unit of
either one of claims 4 and 5 5, wherein a groove (36 ) for permitting a
pipe of the heat exchanger (4) to vertically extend therethrough is formed
in the drain pan (28). 



8. An air conditioning unit comprising: a unit casing (2) disposed in a
standing position on a floor 10 surface, a front face of the unit casing
(2) having an air suction port (73) and an air discharge port (74) formed
in lower and upper sides thereof, respectively; a fan (23a) having a fan
housing (22a) and an impeller (23 ) , the fan housing (22a) being held in a
lower portion of the unit 15 casing (2 ) and having a volute portion ( 32 )
formed with a suction hole (29) opposing the air suction port (73) and a
diffuser portion ( 33 ) adapted to upwardly discharge air, the impeller (23
) being held in the volute portion (32) of the fan housing (22a); and a
heat exchanger (4) disposed above the fan (23a) in the 20 unit casing (2),
at least a part of a peripheral wall of an air passage extending from the
air suction port (73) to the air discharge port (74) in the unit casing (2)
being formed of styrofoam (22, 38, 39, 48), 25 wherein a partition plate
(48) molded in one piece of the 30   27`" March 2003 styrofoam is disposed
between the heat exchanger (4) and the front face (62) of the unit casing
(2). 9. The air conditioning unit of claim 8, wherein a front face of the
partition plate (48) has projecting and depressed 5 portions (49) each for
fixing a wire held therebetween, the projecting and depressed portions (49)
being molded integrally with the partition plate (48). 10. An air
conditioning unit comprising: a unit casing (2) disposed in a standing
position on a floor 10 surface, a front face of the unit casing (2) having
an air suction port (73) and an air discharge port (74) formed in lower and
upper sides thereof, respectively; a fan (23a) having a fan housing (22a)
and an impeller (23 ) , the fan housing (22a) being held in a lower portion
of the unit 15 casing (2) and having a volute portion (32) formed with a
suction hole (29) opposing the air suction port (73) and a diffuser portion
(33) adapted to upwardly discharge air, the impeller (23) being 



held in the volute portion (32) of the fan housing (22a); and a heat
exchanger (4) disposed above the fan (23a) in the 20 unit casing (2), at
least a part of a peripheral wall of an air passage extending from the air
suction port (73) to the air discharge port (74) in the unit casing (2)
being formed of Styrofoam (22, 38, 39, 48), 25 wherein a left heat
insulating plate (38) and a right heat 31   27`" March 2003 insulating
plate (39) each formed of the styrofoam are provided between left and right
side faces of the heat exchanger (4) and left and right side faces of the
unit casing (2), respectively; a partition plate (48) molded in one piece
of the styrofoam 5 is disposed between the heat exchanger (4) and the front
face (62) of the unit casing (2), a projecting portion (58) is formed on
either one of a left edge portion of the partition plate (48) and a front
edge portion of the left heat insulating plate (38) , while a depressed
portion 10 (67) is formed in the other thereof, the partition plate (48)
and the left heat insulating plate (35) being assembled with the projecting
portion (58) fitted in the depressed portion (67), and the projecting
portion (58) is formed on either one of a 15 right edge portion of the
partition plate (48) and a front edge portion of the right heat insulating
plate ( 39 ) , while the depressed portion (67 ) is formed in the other
thereof, the partition plate (48) and the right heat insulating plate (39)
being assembled with the projecting portion (58) fitted in the depressed
portion 20 (67). 11. An air conditioning unit comprising: a unit casing (2)
disposed in a standing position on a floor surface, a front face of the
unit casing (2) having an air suction port (73) and an air discharge port
(74) formed in lower and upper 25 sides thereof, respectively; 32  



27"` March 2003 a fan (23a) having a fan housing (22a) and an impeller (23
) , the fan housing (22a) being held in a lower portion of the unit casing
( 2 ) and having a volute portion ( 32 ) formed with a suction hole (29)
opposing the air suction port (73) and a diffuser portion 5 (33) adapted to
upwardly discharge air, the impeller (23) being held in the volute portion
(32) of the fan housing (22a); and a heat exchanger (4) disposed above the
fan (23a) in the unit casing (2), at least a part of a peripheral wall of
an air passage 10 extending from the air suction port (73) to the air
discharge port (74) in the unit casing (2) being formed of styrofoam (22,
38, 39, 48), wherein a partition plate (48) molded in one piece of the
styrofoam is disposed between the heat exchanger (4) and the 15 front face
(62) of the unit casing (2) and each of upper and lower portions of the
partition plate (48) is formed with a fitting portion (57 ) composed of a
depressed or projecting portion to be engaged with a receiving portion (71)
of the unit casing (2 ) which is composed of a depressed or projecting 20
portion, the partition plate (48) being assembled with the fitting portion
(57) engaged with the receiving portion (71). 33
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