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AIR CONDITIONER 

TECHNICAL FIELD 

[0001] The present invention relates to an air conditioner 
installed in a state that it is embedded in a ceiling or it is 
suspended from the ceiling. 

BACKGROUND ART 

[0002] Conventionally, in the case Where air is condi 
tioned in a building having a comparatively Wide air con 
ditioning space such as a store, a restaurant or an of?ce, a 
ceiling-embedded type or a ceiling suspended type indoor 
unit is generally installed on a ceiling side of the air 
conditioning space. 

[0003] HoWever, in the case Where air is conditioned in the 
Wide air conditioning space by the ceiling-embedded type or 
ceiling-suspended type indoor unit, there arises the folloW 
ing problem. Namely, an air?oW is conventionally bloWn 
uniformly from air outlets of the indoor unit Without con 
sidering air conditioning conditions such as a heat load 
distribution or a people distribution. For this reason, an 
indoor temperature has irregularity and an area With inferior 
comfortability Where people feel a sense of draft occasion 
ally eXists. Moreover, since air is conditioned similarly in an 
area Where people eXist and in an area Where people do not 
eXist, energy saving characteristics are occasionally deterio 
rated. Further, even though the heat load distribution 
changes With time due to conditions such as seasons, time 
and a number of people in the room, there are many cases 
that an operation is alWays performed under a single con 
dition. As a result, the energy-saving characteristics are 
deteriorated by useless air conditioning. 

[0004] In order to improve such conventional problems, 
there suggests a technique for detecting, for eXample, the 
indoor heat load distribution, people distribution and the like 
and adjusting characteristics of a bloWout air?oW from air 
outlets of an indoor unit based on the detected information. 
For example, there suggests a technique for suitably con 
trolling a bloWout air capacity, a bloWout temperature, a 
bloWout speed, a bloWout direction and the like so as to 
alWays condition air comfortably and With energy saving 
characteristics (for eXample, see Japanese Patent Applica 
tion Laid-Open Nos. 5-203244 (1993) and 5-306829 
(1993)). Moreover, as detecting means of a heat load dis 
tribution or the like, a technique using an infrared sensor (for 
eXample, Japanese Patent Application Publication No. 
5-20659 (1993) or the like is suggested. 

[0005] HoWever, the above conventional techniques are 
considered to ful?ll a required function academically and 
produce a predetermined effect, but their technical contents 
are not concrete nor realistic, and thus actually they have not 
been yet put into a practical use. For this reason, these 
techniques are strongly demanded to be established and 
actualiZed early. 

DISCLOSURE OF THE INVENTION 

[0006] Therefore, in order to reconcile comfortability With 
energy saving characteristics, an obj ect of the present inven 
tion is to suggest an air conditioner having a detecting unit 
of a heat load or the like, an air?oW changing unit for 
changing characteristics of bloWout air?oW and a control 
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unit of the air?oW changing unit in a concrete and realistic 
form and facilitate its practical use. 

[0007] A ?rst air conditioner includes: a casing embedded 
or suspended in/from a ceiling; an indoor panel provided on 
a loWer side of the casing, the indoor panel being provided 
With an air inlet and a plurality of air outlets, the air outlets 
surrounding a rectangular periphery of the air inlet and each 
having a rectangular shape, the indoor panel being installed 
in a state of being eXposed to a room; an infrared sensor 
provided on an eXposed portion of the indoor panel; an 
air?oW changing unit for changing characteristics of an 
air?oW bloWn out from each of the air outlets; and a control 
unit for controlling the air?oW changing unit based on 
output information from infrared sensor. 

[0008] In a second air conditioner according to the ?rst air 
conditioner, the infrared sensor is provided betWeen the air 
outlets. 

[0009] In a third air conditioner according to the ?rst air 
conditioner, the infrared sensor is provided on a periphery 
edge of the air outlet. 

[0010] A fourth air conditioner according to the ?rst air 
conditioner includes a scanning mechanism for scanning the 
infrared sensor. 

[0011] In a ?fth air conditioner according to the ?rst air 
conditioner, a plurality of the infrared sensors are provided 
correspondingly to the air outlets, the infrared sensors are 
non-scanning type infrared sensors for detecting their 
respective constant ranges as an object to be detected. 

[0012] In a siXth air conditioner according to the ?rst air 
conditioner, a plurality of temperature sensors or tempera 
ture/humidity sensors are provided in vicinities of the air 
outlets on the indoor panel or in an inside portion of the air 
inlet in the casing. 

[0013] A seventh air conditioner according to the siXth air 
conditioner includes: a scanning mechanism for scanning 
the infrared sensor; a judging unit for calculating a heat load 
based on output information from the temperature sensors or 
temperature/humidity sensors and judging Whether the heat 
load is not less than a predetermined load for each of the 
temperature sensors or temperature/humidity sensors; and a 
stopping unit for, When the judgment is made that the heat 
load is not less than the predetermined load in a not less than 
predetermined proportion of the temperature sensors or 
temperature/humidity sensors, stopping an operation of the 
scanning mechanism. 

[0014] An eighth air conditioner according to the siXth air 
conditioner includes a correcting unit for anticipating a 
temperature of an object in a bloWout direction of an air?oW 
from the air outlets based on the output information from the 
temperature sensors or temperature/humidity sensors and 
correcting a detected temperature of the infrared sensor 
based on the anticipated object temperature. 

[0015] In a ninth air conditioner according to the siXth air 
conditioner, the infrared sensor detects a position of a person 
in a room and the temperature sensors or temperature/ 
humidity sensors detect a temperature of a sucked air from 
the room. 

[0016] In a tenth air conditioner according to the ?rst air 
conditioner, the air?oW changing unit includes: an air capac 
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ity distributing mechanism for changing a distributing ratio 
of a blowout air capacity between the air outlets; ?rst ?aps 
for changing a bloWout direction of an air?oW in a direction 
of a long side of each air outlet; a second ?ap for changing 
a bloWout direction of an air?oW in a direction of a short side 
of each air outlet; and driving mechanisms for driving said 
air capacity distributing mechanism, the ?rst ?aps and the 
second ?ap independently at each air outlet. 

[0017] In an eleventh air conditioner according to the ?rst 
air conditioner, the air?oW changing unit includes: an air 
capacity distributing mechanism for changing a distributing 
ratio of a bloWout air capacity betWeen the air outlets; ?rst 
?aps for changing a bloWout direction of an air?oW in a 
direction of a long side of each air outlet; a second ?ap for 
changing a bloWout direction of an air?oW in a direction of 
a short side of each air outlet; driving mechanisms for 
driving the air capacity distributing mechanism and the ?rst 
?aps independently at each air outlet; and a driving mecha 
nism for driving the second ?aps of the air outlets in an 
interlocking manner. 

[0018] In a tWelfth air conditioner according to the ?rst air 
conditioner, a plurality of bloWout passages continued to 
each air outlet are provided in the casing, the air?oW 
changing unit includes: an air capacity distributing mecha 
nism provided on each bloWout passage for changing a 
distributing ratio of a bloWout air capacity betWeen the air 
outlets; ?rst ?aps provided on each bloWout passage for 
changing a bloWout direction of an air?oW in a direction of 
a long side of each air outlet; a driving mechanism provided 
on one end of the direction of the long side of each air outlet 
in each bloWout passage, the driving mechanism for driving 
each air capacity distributing mechanism; and a driving 
mechanism for driving each ?rst ?ap, Which is provided on 
the other end of the direction of the long side of each air 
outlet in the bloWout passage. 

[0019] In a thirteenth air conditioner according to the ?rst 
air conditioner, a plurality of bloWout passages continued to 
each air outlet are provided in the casing, the air?oW 
changing unit is provided in each bloWout passage, and has 
an air capacity distributing mechanism for increasing/de 
creasing an opening area of each bloWout passage so as to 
change a distributing ratio of a bloWout air capacity betWeen 
the air outlets, and the air capacity distributing mechanism 
includes: a pair of shutters provided on both sides of a 
direction of a short side of each air outlet in each bloWout 
passage, the shutters being freely tilted simultaneously With 
a movement to an upper stream side of an air?oW direction 

of the bloWout passage; and a driving mechanism for 
moving the shutters to both ends of the bloWout passage at 
the time of an operation for enlarging the opening area of the 
bloWout passage, and moving the shutters to the upper 
stream side of the bloWout passage at the time of an 
operation for reducing the opening area of the bloWout 
passage. 

[0020] Therefore, according to the ?rst air conditioner, 
since the infrared sensor is arranged on the portion of the 
indoor panel eXposed to the room, a visual ?eld of the 
infrared sensor is secured sufficiently and the object tem 
perature can be detected With high accuracy. As a result, the 
accuracy in the control of the air?oW changing unit based on 
the detected information is improved, and thus comfortabil 
ity and energy-saving characteristics of air conditioning are 
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improved. Moreover, in a maintenance Work of the infrared 
sensor, attachment/detachment of a suction grill is not 
required unlike the case for eXample, the infrared sensor is 
arranged inside a suction grill (namely, a portion Which is 
not eXposed to the room). Therefore, a check and the 
attachment/detachment of the infrared sensor can be carried 
out easily, thereby realiZing high maintenance characteris 
tics. 

[0021] According to the second air conditioner, the fol 
loWing effect can be further obtained. Namely, in this air 
conditioner, since the infrared sensor is arranged betWeen 
the air outlets on the indoor panel, the infrared sensor is not 
eXposed directly to a suction air?oW from the air inlet or a 
bloWout air?oW from the air outlets. As a result, problems, 
such as a problem Which arises When the infrared sensor is 
arranged at the air inlet side, namely, a problem that dirt or 
the like in the suction air?oW adheres to the infrared sensor 
and a detecting ability of the infrared sensor is inhibited, a 
problem Which arises When the infrared sensor is arranged at 
the air outlet, namely, a problem that the infrared sensor is 
eXposed to a cool bloWn air?oW at the time of a cooling 
operation so that moisture is generated on its surface and 
thus the detecting ability is inhibited, are avoided. Therefore, 
the high-level detecting ability is maintained for a long time. 

[0022] According to the third air conditioner, the folloW 
ing effect can be further obtained. Namely, in this air 
conditioner, since the infrared sensor is arranged on the 
peripheral edge of the air outlet on the indoor panel, it can 
detect a temperature of an object eXisting in a bloWout 
direction of the airflow With high accuracy. When, for 
eXample, the infrared sensor is arranged, the infrared sensor 
is arranged at each air outlet, and the detecting object 
directions of the infrared sensors may correspond to the 
bloWout direction of the air outlets at Which the infrared 
sensors are provided. As a result, a corresponding relation 
ship betWeen the detected information of the infrared sen 
sors and indoor detecting object area becomes clear, thereby 
facilitating control of the air?oW changing unit based on the 
detected information of the infrared sensors. 

[0023] According to the fourth air conditioner, the folloW 
ing effect can be further obtained. Namely, in this air 
conditioner, since the scanning mechanism for scanning the 
infrared sensor is provided, for eXample, a scanning range of 
the scanning sensor can be enlarged by driving control of the 
scanning mechanism. For this reason, When the scanning 
object range is enlarged, a number of the infrared sensors to 
be installed can be reduced, and a number of the infrared 
sensors can be one. As a result, a number of the infrared 
sensors to be installed are reduced, thereby accelerating loW 
cost of the air conditioner, and a process on the detected 
information of the infrared sensor becomes easy and also its 
control can be simpli?ed. 

[0024] In addition, indoor temperature distribution and 
people distribution can be detected accurately by controlling 
the infrared sensor using the scanning mechanism, so that 
further improvement in the comfortability and energy-sav 
ing characteristics of air conditioning can be anticipated. 

[0025] According to the ?fth air conditioner, the folloWing 
effect can be further obtained. Namely, in this air condi 
tioner, a plurality of infrared sensors are provided corre 
spondingly to the air outlets. Therefore, the temperature 
distribution and people distribution in the entire area of the 
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room can be always detected simultaneously by using the 
plural infrared sensors. As a result, the air?ow changing unit 
can be controlled With higher accuracy based on the detected 
information, so that the improvement in the comfortability 
and energy-saving characteristics of air conditioning can be 
anticipated. 

[0026] According to the siXth air conditioner, the folloW 
ing effect can be further obtained. 

[0027] Namely, in this air conditioner, since the tempera 
ture sensor or temperature/humidity sensor is arranged at the 
air inlet correspondingly to each air outlet, a suction air?oW 
temperature by means of the temperature sensor or the 
temperature/humidity sensor, namely, an indoor heat load is 
detected directly, and the indoor heat load as Well as the 
detected information of the infrared sensor can be re?ected 
to the control of the air?oW hanging unit. In comparison 
With the case Where the air?oW changing unit is controlled 
based only on the detected information of the infrared 
sensor, the air?oW changing unit can be controlled With 
higher accuracy. 

[0028] According to the seventh air conditioner, the fol 
loWing effect can be further obtained. Namely, in this air 
conditioner, When a judgment is made that the heat load is 
large in a not less than predetermined proportion of detecting 
directions of the temperature sensors or temperature/humid 
ity sensors, namely, When the judgment is made that the heat 
load is high in nearly entire area of the room and necessity 
of detecting the temperature distribution or the like by 
means of the infrared sensor is less, the operation of the 
scanning mechanism is stopped. For this reason, during the 
operation of the air conditioner, Wear of a driving section of 
the scanning mechanism is further suppressed due to a 
reduction in the operating time in comparison With the case 
Where the scanning mechanism is operated continuously, 
thereby improving its durability. Therefore, this can contrib 
ute to loWering of operating cost of the air conditioner. 

[0029] According to the eighth air conditioner, the folloW 
ing effect can be further obtained. Namely, in this air 
conditioner, an average object temperature in the detecting 
direction of the temperature sensors or temperature/humid 
ity sensors is anticipated from the detected information of 
the temperature sensors or temperature/humidity sensors, 
and the detected temperature of the infrared sensor is cor 
rected based on the object temperature. For eXample, in the 
case Where the object temperature detected by the infrared 
sensor has a transnormal value With respect to the average 
object temperature anticipated from the detected informa 
tion of the temperature sensors or the temperature/humidity 
sensors (for eXample, not a radiation heat from an indoor 
Wall surface, a ?oor surface or a human body as an originally 
determined detecting object but a radiation heat from a metal 
surface as a loW radiation portion or a heater, a WindoW glass 
surface or the like as a high radiation portion is detected), 
this detected temperature is corrected by the average object 
temperature, so that a detecting error due to a difference of 
the detecting object in the infrared sensor from an originally 
determined object is solved as much as possible, and the 
accuracy in the control of the air?oW changing unit can be 
secured. As a result, the comfortability and energy-saving 
characteristics of air conditioning are further improved. 

[0030] According to the ninth air conditioner, the folloW 
ing effect can be further obtained. Namely, in this air 
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conditioner, since the infrared sensor detects a position of a 
person in the room and the temperature sensor or the 
temperature/humidity sensor detects a suction air tempera 
ture from the room, the infrared sensor may detect only the 
position of a person. The process on the detected informa 
tion of the infrared sensor becomes easier in comparison 
With the case, for eXample, Where the infrared sensor detects 
both the positions of a person and the indoor temperature 
distribution. For this reason, a control system is simpli?ed. 
Moreover, as for the detection of the indoor temperature 
distribution, required accuracy can be secured by the tem 
perature sensor or temperature/humidity sensor Which is 
more inexpensive than the infrared sensor. As a multiplier 
effect, the securing of the accuracy in the detected informa 
tion is reconciled With the loWering of the cost. 

[0031] According to the tenth air conditioner, the folloW 
ing effect can be further obtained. Namely, in this air 
conditioner, characteristics of the bloWout air?oW can be 
?nely controlled at each air outlet, and the comfortability 
and the energy saving characteristics of air conditioning can 
be further improved. 

[0032] According to the eleventh air conditioner, the fol 
loWing effect can be further obtained. Namely, in this air 
conditioner, since the characteristics of the bloWout air?oW 
can be ?nely controlled at each air outlet by the air capacity 
distributing mechanism and the ?rst ?aps, the comfortability 
and the energy saving characteristics of air conditioning can 
be improved in comparison With a structure that, for 
eXample, the air capacity distributing mechanism and the 
?rst ?aps are operated in an interlocking manner betWeen 
the air outlets. Moreover, since the second ?aps provided at 
the air outlets, respectively, can be driven by a single driving 
source, the cost can be loWered and the structure can be 
simpli?ed due to a reduction in a number of the driving 
sources to be installed in comparison With a case Where, for 
eXample, the second ?aps are driven by individual driving 
sources. Therefore, the improvement in the comfortability 
and the energy saving characteristics of air conditioning is 
reconciled With the acceleration of loW cost. 

[0033] According to the tWelfth air conditioner, the fol 
loWing effect can be further obtained. Namely, in this air 
conditioner, the air capacity distributing mechanism, the ?rst 
?aps and their driving mechanisms can be arranged com 
pactly on the bloWout passage Where a space is restricted. As 
a result, the indoor panel can be thinned and miniaturiZed. 

[0034] According to the thirteenth air conditioner, the 
folloWing effect can be further obtained. Namely, in this air 
conditioner, at the time of the operation for enlarging the 
opening area of the bloWout passage, namely, at the time of 
increasing the bloWout air capacity, the shutters are posi 
tioned on portions of the bloWout passage Where a How rate 
is sloW, thereby reducing a ventilating resistance due to the 
shutters and surely securing the air capacity. Moreover, a 
blast sound is reduced. MeanWhile, at the time of the 
operation for reducing the opening area of the bloWout 
passage, namely, at the time of reducing the bloWout air 
capacity, the shutters are positioned on the upper stream side 
of the bloWout passage, thereby suppressing disorder of the 
air?oW at the air outlet portion positioned on a loWer stream 
end of the bloWout passage as much as possible. Therefore, 
moisture in a vicinity of the air outlet can be prevented, and 
dirt on the ceiling surface due to bump of disordered 
bloWout air?oW is prevented. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0035] FIG. 1 is a perspective vieW of an indoor unit from 
an indoor side according to a ?rst embodiment of the present 
invention. 

[0036] FIG. 2 is a main section enlarged sectional vieW of 
the indoor unit shoWn in FIG. 1. 

[0037] FIG. 3 is a cross sectional vieW shoWing a ?rst 
structure example of an air capacity distributing mechanism 
provided to a air outlet of the indoor unit. 

[0038] FIG. 4 is a perspective vieW taken along line IV-IV 
in FIG. 3. 

[0039] FIG. 5 is a cross sectional vieW shoWing a second 
structure example of the air capacity distributing mechanism 
provided to the air outlet of the indoor unit. 

[0040] FIG. 6 is a cross sectional vieW shoWing a third 
structure example of the air capacity distributing mechanism 
provided to the air outlet of the indoor unit. 

[0041] FIG. 7 is an explanatory diagram of a ?rst driving 
system of a second ?ap provided to the air outlet of the 
indoor unit. 

[0042] FIG. 8 is an explanatory diagram of a second 
driving system of the second ?ap provided to the air outlet 
of the indoor unit. 

[0043] FIG. 9 is a perspective vieW of the indoor unit from 
the indoor side according to a second embodiment of the 
present invention. 

[0044] FIG. 10 is a main section enlarged sectional vieW 
of the indoor unit shoWn in FIG. 9. 

[0045] FIG. 11 is a perspective vieW of the indoor unit 
from the indoor side according to a third embodiment of the 
present invention. 

[0046] FIG. 12 is a main section enlarged sectional vieW 
of the indoor unit shoWn in FIG. 11. 

[0047] FIG. 13 is a ?oWchart of a correcting method of a 
radiation temperature. 

[0048] FIG. 14 is a perspective vieW of the indoor unit 
from the indoor side according to a fourth embodiment of 
the present invention. 

[0049] FIG. 15 is a main section enlarged sectional vieW 
of the indoor unit shoWn in FIG. 14. 

BEST MODES FOR CARRYING OUT THE 
INVENTION 

[0050] There Will be explained beloW embodiments of the 
present invention With reference to the draWings. 

[0051] Embodiment 1 

[0052] FIGS. 1 and 2 shoW an indoor unit Z1 of a separate 
type air conditioner according to the ?rst embodiment of the 
present invention. The indoor unit Z1 is a ceiling embedding 
type indoor unit Which is embedded into a ceiling 50 in a 
room. The indoor unit Z1 is provided With a rectangular box 
shaped casing 1 embedded into an upper side of the ceiling 
50, and a rectangular ?at plate type indoor panel 2 mounted 
from an indoor side to a loWer end opening of the casing 1. 
Arectangular opening type air inlet 3 is provided on a center 
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portion of the indoor panel 2, four air outlets 4, 4, . . . are 
provided outside the air inlet 3 so as to surround the air inlet 
3 in a rectangular shape. The air outlets 4 are rectangular 
openings and extend approximately parallel With a periph 
eral edge of the indoor panel 2. 

[0053] In addition, a centrifugal fan 6 is arranged concen 
trically With a center line of the air inlet 3 in the casing 1, 
and a heat exchanger 5 is arranged on an outer periphery of 
the fan 6 so as to surround the fan 6. Further, a bellmouth 7 
is arranged on an air inlet side of the fan 6, and a ?lter 9 and 
a suction grill 8 are mounted to the air inlet 3. 

[0054] MeanWhile, a bloWout passage 14 having a rect 
angular section Which extends upWard continuously With the 
air outlet 4 is provided on an upper stream side of the air 
outlet 4 in an air?oW direction. An air capacity distributing 
mechanism 10, ?rst ?aps 12 and a second ?ap 13, mentioned 
later, are arranged in the bloWout passage 14. Here, the air 
capacity distributing mechanism 10, the ?rst ?aps 12 and the 
second ?ap 13 compose “an air?oW changing unit 52” of the 
present invention. 

[0055] Further, an infrared sensor 15 as a temperature 
detecting unit 51 is arranged at one comer portion of a 
surface of the indoor panel 2 (namely, indoor exposed 
portion). Moreover, a control section 18 (corresponding to 
“a control unit 53” of the present invention), Which controls 
the air capacity distributing mechanism 10, the ?rst ?aps 12, 
the second ?ap 13 and the like upon reception of the detected 
information from the infrared sensor 15, is arranged in a 
vicinity of the bloWout passage 14 in the casing 1. 

[0056] Hereinafter, structures and the like of the respective 
components are explained concretely. 

[0057] The air capacity distributing mechanism 10 adjusts 
an air capacity distributing ratio betWeen the air outlets 4, 4, 
. . . by increasing or decreasing an air capacity from each of 
the air outlet 4. As shoWn in FIGS. 2 through 4, the air 
capacity distributing mechanism 10 is provide With a pair of 
distributing shutters 11, 11 arranged on both sides of a long 
side of the bloWout passage 14 close to Walls, respectively. 
Aconcrete structure of the distributing shutters 11, 11 are as 
shoWn in FIG. 3. Namely, When one ends of the distributing 
shutters 11, 11 are engaged With guide grooves 25 Which 
extend in an up-doWn direction along side Walls of the 
bloWout passage 14, respectively, the shutters 11, 11 freely 
move in the up-doWn direction along the guide grooves 25. 
MeanWhile, as shoWn in FIGS. 3 and 4, the other ends of 
the distributing shutters 11, 11 are coupled With ends of a 
pair of racks 27, 27, respectively. The racks 27, 27 are geared 
to a gear 28 Which is driven to be rotated by a motor 29 
(corresponding to “a driving mechanism” of the present 
invention”) from both sides of its radial direction. 

[0058] Therefore, When the gear 28 is selectively rotated 
in both regular and reverse directions by the motor 29, the 
paired racks 27, 27 geared to the gear 28 move in opposite 
directions to each other. According to the movement of the 
racks 27, 27 the distributing shutters 11, 11 move in the 
up-doWn direction While their tilting angles are being 
changed. When an extending amount of the distributing 
shutter 11 to a center of the bloWout passage 14 increases or 
decreases, an opening area of the bloWout passage 14 
increases or decreases. 

[0059] Namely, in the air capacity distributing mechanism 
10, in a state that the opening area of the bloWout passage 
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14 is enlarged (at the time of setting a large air capacity), the 
distributing shutters 11, 11 are housed in the blowout pas 
sage 14 closer to the side Walls so as to be in a nearly 
upstanding posture, and thus the extending amount to the 
center of the blowout passage 14 becomes small. Mean 
While, in a state that the opening area of the bloWout passage 
14 is reduced (at the time of setting a small air capacity), the 
distributing shutters 11,11 are in a nearly horiZontal posture, 
and thus the extending amount to the center of the bloWout 
passage 14 becomes large. As a result, entirely the distrib 
uting shutters 11, 11 are positioned to be closer to the upper 
stream of the bloWout passage 14. 

[0060] Here, the air capacity distributing mechanism 10 is 
provided correspondingly to the air outlets 4, 4, . . . and the 
air capacity distributing mechanisms 10, 10, . . . are con 

trolled individually and independently. Moreover, the air 
capacity distributing mechanism 10 is controlled by the 
control section 18 arranged in the vicinity of the bloWout 
passage 14 based on the detected information from the 
infrared sensor 15. 

[0061] As explained above, the air capacity distributing 
mechanism 10 has the folloWing structural and functional 
characteristics. The air capacity distributing mechanism 10 
is provided With the distributing shutters 11, 11 Which move 
in a passage direction of the bloWout passage 14 and 
simultaneously tilt about one ends positioned on the bloWout 
passage 14 close to the side Wall, and When the opening area 
is enlarged, the distributing shutters 11, 11 are positioned on 
the bloWout passage 14 close to the side Walls so as to 
largely open a center of the passage With high ?oW rate (in 
other Words, the distributing shutters 11, 11 are retreated 
toWards the side Wall of the bloWout passage 14). Mean 
While, When the opening area is reduced, the distributing 
shutters 11, 11 are positioned on the upper stream side of the 
bloWout passage 14. As a result, a peculiar function is 
produced as mentioned later. Namely, the air capacity dis 
tributing mechanism 10 does not need to be limited to the 
above structure of the embodiment as long as it has the 
above structural and functional characteristics. Therefore, 
beside the above embodiment, for example, a structure 
shoWn in FIG. 5, a structure shoWn in FIG. 6 or the like can 
be suitably adopted. These structures Will be explained 
simply beloW. 

[0062] The air capacity distributing mechanism 10 shoWn 
in FIG. 5 is structured so that the paired distributing shutters 
11, 11 freely advance or retreat in a direction of their short 
sides in the upper stream portion of the bloWout passage 14. 
Also in this air capacity distributing mechanism 10, the 
structure that the distributing shutters 11, 11 are driven by 
the motor 29 via the racks 27 and the gear 28 geared to the 
racks 27 is similar to the structure of the air capacity 
distributing mechanism 10 shoWn in FIG. 3. Also in the air 
capacity distributing mechanism 10 shoWn in FIG. 5, When 
the opening area is enlarged, the distributing shutters 11, 11 
are positioned in the bloWout passage 14 closer to the side 
Walls so as to largely open the center of the passage With 
high ?oW rate, Whereas When the opening area is reduced, 
the distributing shutters 11, 11 are positioned on the upper 
stream side of the bloWout passage 14. 

[0063] The air capacity distributing mechanism 10 shoWn 
in FIG. 6 has one distributing shutter 11, and one end of the 
distributing shutter 11 is pivotally supported to the upper 
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stream portion of the bloWout passage 14 closer to the one 
side Wall in a freely tilting manner, and the distributing 
shutter 11 is driven to be rotated by a motor 35 via gears 33 
and 34 Which are geared to each other. The air capacity 
distributing mechanism 10 can selectively adopt an opening 
area enlarged posture shoWn by a solid line in FIG. 6 and an 
opening area reduced posture shoWn by a chain line. Also in 
the air capacity distributing mechanism 10 shoWn in FIG. 6, 
When the opening area is enlarged, the distributing shutter 11 
is positioned in the bloWout passage 14 closer to the side 
Wall so as to largely open the center of the passage With high 
?oW rate, Whereas When the opening area is reduced, the 
distributing shutter 11 is positioned on the upper stream side 
of the bloWout passage 14. 

[0064] The ?rst ?ap 12 changes to adjust a bloWout 
direction of an air?oW bloWn out from the air outlet 4 via the 
bloWout passage 14 into a room in a lateral direction (in 
other Words, a direction of a long side of the air outlet 4). As 
shoWn in FIG. 2, the ?rst ?ap 12 is composed of a plate body 
having an outer shape along a passage section shape from 
the bloWout passage 14 to the air outlet 4, and is supported 
to the side Wall of the long side of the bloWout passage 14 
by a supporting shaft 23 in a freely oscillating manner. As 
shoWn in FIG. 4, a plurality of the ?rst ?aps 12 are arranged 
in the bloWout passage 14 in the direction of its long side 
With predetermined gaps. The ?rst ?aps 12 are connected 
With a motor 30 (corresponding to “the driving mechanism” 
of the present invention) via a link bar 24 for coupling the 
?rst ?aps 12, and are driven by the motor 30 in the 
oscillating direction so that their tilt angles are changed. The 
bloWout direction of the bloWout air?oW from the air outlet 
4 in the lateral direction is changed to be adjusted by 
changing the tilt angles. Moreover, the ?rst ?aps 12, 12, . . 
. are arranged at the air outlets 4, but their control is made 
individually and independently by the control section 18. 

[0065] Here, the ?rst ?aps 12, 12, . . . are arranged in the 
bloWout passage 14, but the motor 30 is arranged on an end 
of the short side of the bloWout passage 14 so that the area 
of the bloWout passage 14 is not narroWed by the arrange 
ment of the motor 30. 

[0066] As shoWn in FIG. 2, the second ?ap 13 is com 
posed of a band plate material having a curved section 
shape. The second ?ap 13 is arranged on a portion adjacent 
to the air outlet 4 on an loWer stream side of the bloWout 
passage 14. When the second ?ap 13 tilts about its upper 
edge side, the bloWout direction of the bloWout air?oW in a 
lengthWise direction (in other Words, the direction of the 
short side of the air outlet 4) is changed to be adjusted. 

[0067] The second ?ap 13 is arranged at each of the air 
outlets 4, 4, . . . but an interlocking system and an individual 

system are considered as a driving system of the second ?aps 
13, 13, . . . .As shoWn in FIG. 7, the interlocking system is 
such that the second ?aps 13, 13, . . . provided correspond 
ingly to the air outlets 4, 4, . . . are connected With each other 

by interlocking members 32, 32, . . . so as to be driven by 
a single motor 31. 

[0068] On the contrary, as shoWn in FIG. 8, the individual 
system is such that the second ?aps 13, 13, . . . provided 
correspondingly to the air outlets 4, 4, . . . are driven 

individually by special motors 31, respectively. In the 
former interlocking system of these systems, since the 
second ?aps 13, 13, . . . can be driven by the single motor 
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31, this system has an advantage that a structure of a driving 
section is simple and cost can be lowered. On the contrary, 
the latter individual system has an advantage that the bloW 
out directions of the bloWout air?oW in the longitudinal 
direction can be adjusted individually and ?nely at the air 
outlets 4, 4, . . . . 

[0069] The infrared sensor 15 detects a temperature of a 
detecting object (object temperature) based on a radiated 
heat from the object such as a Wall surface, a ?oor surface 
or a human body in a room in a state that the indoor unit Z1 
is installed on the ceiling 50, and outputs the detected 
temperature as detected information relating to a current 
indoor temperature to the control section 18. As shoWn in 
FIGS. 1 and 2, the infrared sensor 15 is arranged on one of 
four comers on the outer periphery of the indoor panel 2, 
namely, one of four inter-opening portions betWeen the air 
outlets 4, 4. In the present embodiment, the infrared sensor 
15 is mounted thereto via a scanning mechanism 20, and this 
single infrared sensor 15 detects the temperatures of objects 
in the entire area of a room. Here, the scanning mechanism 
20 oscillates the infrared sensor 15 in a reciprocating manner 
using a ?rst motor 21 having a horiZontal shaft and revolves 
it using a second motor 22 having a vertical shaft. The 
infrared sensor 15 is supported to the casing 1 in a state that 
it is inserted into a sensor mounting hole 19 provide on the 
indoor panel 2. 

[0070] Here, preferable examples of the infrared sensor 15 
are a single element type sensor for integrally detecting an 
entire area of a detecting object range, a one-dimensional 
array element type sensor for dividing the detecting object 
range in one direction so as to detect the respective divided 
areas, and a tWo-dimensional array element type sensor for 
dividing the detecting object range in tWo directions inter 
secting perpendicularly to each other so as to detect the 
respective divided areas. 

[0071] The detected information relating to the object 
temperature detected by the infrared sensor 15 is input into 
the control section 18 and is used as a control factor of the 
air?oW changing unit 52 by mean of the control section 18. 

[0072] As mentioned above, the control section 18 exer 
cises control of the air capacity distributing mechanism 10, 
the ?rst ?aps 12 and the second ?ap 13 correlatively based 
on the detected information detected by the infrared sensor 
15. Moreover, the control section 18 simultaneously exer 
cises this control and control of an air conditioning ability 
and a temperature so as to optimiZe air conditioning, thereby 
improving comfortability or energy saving characteristics of 
the air conditioning. For example, the characteristics of the 
bloWout air?oW bloWn out from the air outlets 4, 4, . . . of 

the indoor unit Z1 are not alWays set equally betWeen the air 
outlets 4 but are adjusted according to indoor temperature 
distribution (heat load distribution) and people distribution. 
For example, at cooling time, the air capacity is controlled 
so that the bloWout air capacity is increased in an area With 
high temperature or in an area With a lot of people, Whereas 
the bloWout air capacity is decreased in an area With loW 
temperature or in an area With no people. Moreover, the 
direction of the bloWout air?oW is controlled in the area With 
people so as to avoid direct bloWing of the bloWout air?oW 
to the people, thereby controlling a Wind direction or the like 
so as to reduce a sense of drafting. 

[0073] Here, the operation and the function of the indoor 
unit Z1 Will be explained beloW. It is an object of the indoor 
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unit Z1 of the present embodiment to realiZe the optimiZation 
of air condition as explained above and heighten its com 
fortability or energy saving characteristics, and in order to 
achieve this object, it is important to secure suf?cient 
accuracy in control of the air?oW changing unit 52 or the 
like by means of the control section 18. Accordingly, it is 
important to heighten detecting accuracy of the infrared 
sensor 15 Which is a base for controlling the control section 
18 and secure reliability of the detected information. A 
device obtained by concretiZing a technical concept based 
on this vieWpoint for each component of the indoor unit is 
the indoor unit Z1 of this embodiment. Therefore, in the 
indoor unit Z1 of this embodiment, the respective compo 
nents ful?ll their predetermined functions based on their 
peculiar structures, so that the improvement in the comfort 
ability or energy saving characteristics Which is an ultimate 
problem can be realiZed by optimiZing the air conditioning. 
This Will be explained beloW concretely. 

[0074] In the indoor unit Z1 of this embodiment, air 
conditioning air Which has passed through the heat 
exchanger 5 so as to be heat-exchanged is bloWn out from 
the air outlets 4 into a room. At this time, When the bloWout 
air?oW ?oWs through the bloWout passage 14, its air capac 
ity is adjusted by the air capacity distributing mechanism 10 
at each of the air outlets 4, 4, . . . . Namely, the bloWout air 

capacity is distributed betWeen the air outlets 4, 4, . . . . In 

addition, the bloWout direction adjusting function in the 
lateral direction by means of the ?rst ?ap 12 and the bloWout 
direction adjusting function in the longitudinal direction by 
means of the second ?ap 13 are carried out simultaneously. 
Moreover, another control such as the air conditioning 
ability control and the temperature control is exercised at the 
same time. The optimiZation of the air conditioning is 
realiZed as their multiplier effect. 

[0075] Here, as explained above, the optimiZation of the 
air conditioning is realiZed by inputting the accurate 
detected information from the infrared sensor 15 into the 
control section 18. In the indoor unit Z1 of this embodiment, 
the infrared sensor 15 adopts the folloWing structure so that 
the accurate detected information can be obtained. 

[0076] Firstly, in this embodiment, the infrared sensor 15 
is arranged on the inter-opening portion of the air outlets 4, 
4, . . . on the indoor panel 2, namely, an indoor exposed 
portion. With this structure, a visual ?eld of the infrared 
sensor 15 is suf?ciently secured, and as a result, the object 
temperature can be detected With high accuracy by the 
infrared sensor 15. 

[0077] Secondly, since the infrared sensor 15 is arranged 
on the inter-opening portion of the air outlets 4, 4, . . . on the 
indoor panel 2, the infrared sensor 15 is not exposed directly 
to a suction air?oW from the air inlet 3 and the bloWout 
air?oW from the air outlet 4. As a result, for example, unlike 
a case Where the infrared sensor 15 is arranged on a side of 
the air inlet 3, there does not arise a problem that dust or the 
like in the suction air?oW adheres to the infrared sensor 15 
and its detecting ability is inhibited. Moreover, unlike a case 
Where the infrared sensor 15 is arranged at the air outlet 4, 
a problem such that the infrared sensor 15 is exposed to a 
cool bloWout air?oW and moisture adheres to its surface so 
that the detecting ability is inhibited is prevented securely 
from arising. For this reason, the high level detecting ability 
is maintained for a long time. 














