
1 AIR CONDITIONING APPARATUS TECHNICAL FIELD [0001]
This invention relates to air conditioning apparatus,
and in particular, to air  5 conditioning apparatus
which are adapted to separately perform room-air
sensible heat  processing and room-air latent heat
processing. BACKGROUND ART [0002] Air conditioning
apparatus (air conditioning systems) of the type
capable of  10 separately performing room-air sensible
heat processing and room-air latent heat  processing
have been known in the conventional art. As such an
air conditioning  apparatus, there is an air
conditioning apparatus which mainly performs air
sensible heat processing by a vapor compression
refrigeration cycle and which performs air latent heat
processing with an adsorbent capable of
adsorption/desorption of moisture in the air (see  15
for example JP, H09-318126, A). This air conditioning
system includes an air conditioner which performs
sensible heat processing by circulating air in an
indoor space, and a  desiccant type outdoor air makeup
unit which performs latent heat processing by
controlling the humidity of outside air and then
supplying the humidity-controlled outside  air to the
indoor space. 20 PROBLEMS THAT THE INVENTION INTENDS
TO SOLVE [0003] In this conventional system, the air
conditioner and the desiccant type outdoor  air makeup
unit are installed independently. This requires a
large installation space and  the cost is likely to
increase as well. On the contrary, even if the air
conditioner and the 25 desiccant type outdoor air
makeup unit are housed integrally within a single
casing so that  they may be installed in one location,
this also produces problems. That is, the apparatus
grows in size. Additionally, the configuration tends
to become complicated. [0004] In addition, the
desiccant type outdoor air makeup unit requires
provision of a 2 heating means for adsorbent
regeneration, and the system of the aforesaid gazette
employs  



a heat pump unit as a heating means. And in a
conventional configuration, it is required  that the
vapor compression refrigeration cycle of the air
conditioner and the heat pump unit  of the desiccant
type outdoor air makeup unit be activated
independently. There is a 5 possibility of the COP
(coefficient of performance) drop. [0005] With these
problems in mind, the present invention was devised.
Accordingly an object of the present invention is to
prevent air conditioning apparatus  which are adapted
to separately perform air sensible heat processing and
air latent heat  processing from growing in size, and
to make it possible to perform operations at high COP.
10 DISCLOSURE OF THE INVENTION [0006] The present
invention provides an air conditioning apparatus which
includes a  plurality of heat exchangers (11, 12, 13,
14) for effecting heat exchange between a heating
medium (refrigerant, cold water, hot water et cetera)
and air. In the air conditioning 15 apparatus of the
present invention, at least one heat exchanger (13,
14) is made up of an  adsorption heat exchanger (13,
14) with an adsorbent supported on its surface. [0007]
More specifically, a first invention is directed to an
air conditioning apparatus  which is provided with a
heating medium circuit (20, 40) for the flow of
heating medium  and which includes in the heating
medium circuit (20, 40) a plurality of heat exchangers
20 (119 12, 13, 14) for effecting heat exchange
between a heating medium and an airstream.  And in the
air conditioning apparatus of the first invention, at
least one heat exchanger (13,  14) is made up of an
adsorption heat exchanger (13, 14) with an adsorbent
supported on a  surface thereof. [0008] In the first
invention, at least one adsorption heat exchanger (13,
14) of the  25 heat exchangers (11, 12, 13, 14)
performs room-air latent heat processing, while
another  heat exchanger (13, 14) performs sensible
heat processing. When the adsorption heat  exchanger
(13, 14) serves as an evaporator of the refrigerant
circuit (20) or as a cooler of  the cold and hot water
circuit (40), it is possible to dehumidify air by
adsorbing moisture in 3 the air while cooling the
adsorbent. On the other hand, when the adsorption heat



exchanger (13, 14) serves as a condenser of the
refrigerant circuit (20) or as a heater of the  cold
and hot water circuit (40), it is possible to humidify
air by releasing moisture to the air  while heating
the adsorbent. During the air humidification, the
adsorbent is regenerated. 5 In this invention, any
dedicated device for adsorbent regeneration other than
the heating  medium circuit (20, 40) is no longer
required, thereby making it possible to perform high-
efficiency operations. [0009] A second invention
provides an air conditioning apparatus according to
the air  conditioning apparatus of the first invention
which is characterized in that the heating 10 medium
circuit (20, 40) includes at least two air heat
exchangers (11, 12) which mainly  perform air sensible
heat processing and a single adsorption heat exchanger
(13) which  mainly performs air latent heat
processing. [0010] In the second invention, the
adsorption heat exchanger (13) performs room-air
latent heat processing, while at least one air heat
exchanger, i.e., the air heat exchanger (11),  15
performs room-air sensible heat processing. In this
case, in the adsorption heat exchanger (13),
adsorption of moisture in room air by the adsorbent
and adsorbent regeneration are  performed alternately,
while in the air heat exchangers (11, 12) room-air
cooling or heating  is continuously performed. In
other words, in this invention, it becomes possible to
intermittently provide dehumidification during the
cooling operating mode or to 20 intermittently provide
humidification during the heating operating mode.
[0011] A third invention provides an air conditioning
apparatus according to the air  conditioning apparatus
of the first invention which is characterized in that
the heating  medium circuit (20, 40) includes a single
air heat exchanger (11) which mainly performs  air
sensible heat processing and at least two adsorption
heat exchangers (13, 14) which  25 mainly perform air
latent heat processing. [0012] In the third invention,
one of the two adsorption heat exchangers (13, 14) is
made to serve as an evaporator (or a cooler) while the
other adsorption heat exchanger is  made to serve as a
condenser (or a heater), wherein the adsorption heat
exchanger (13,14) 4 that serves as an evaporator (or a
cooler) and the adsorption heat exchanger (13, 14)
that  



serves as a condenser (or a heater) are switched
alternately, thereby making it possible to
continuously provide room-air dehumidification or
humidification. In this case, the  adsorption heat
exchangers (13, 14) mainly perform room-air latent
heat processing, while 5 they perform sensible heat
processing as well. Especially during the moisture
adsorption,  the amount of air sensible heat
processing, i.e. the amount of cooling, increases as
the  amount of adsorption approaches to saturation,
while during the regeneration the amount  of air
sensible heat processing, i.e. the amount of heating,
increases as the amount of  moisture decreases. 10
[0013] A fourth invention provides an air conditioning
apparatus according to the air  conditioning apparatus
of the first invention which is characterized in that
the heating  medium circuit (20, 40) includes at least
two air heat exchangers (11, 12) which mainly  perform
air sensible heat processing and at least two
adsorption heat exchangers (13, 14)  which mainly
perform air latent heat processing. 15 [0014] In the
fourth invention, one of the two adsorption heat
exchangers (13, 14) is  made to serve as an evaporator
(or a cooler) while the other adsorption heat
exchanger is  made to serve as a condenser (or a
heater), wherein the adsorption heat exchanger (13,
14)  that serves as an evaporator (or a cooler) and
the adsorption heat exchanger (13, 14) that  serves as
a condenser (or a heater) are switched alternately,
thereby making it possible to 20 continuously provide
room-air dehumidification or humidification. Besides,
it is possible  to provide continuous room-air cooling
or heating by making use of at least one of the two
air heat exchangers (11, 12). Consequently, in this
invention, by making utilization of  both the air heat
exchanger (11, 12) which performs sensible heat
processing and the  adsorption heat exchanger (13, 14)
which performs latent heat processing, it becomes 25
possible to provide not only continuous
dehumidification during the cooling operating  mode
but also continuous humidification during the heating
operating mode. [0015] A fifth invention provides an
air conditioning apparatus according to the air
conditioning apparatus of the first invention which is
characterized in that the heating 5 medium circuit
(20) is made up of a refrigerant circuit (20) through
which a refrigerant is  



circulated to thereby perform a vapor compression
refrigeration cycle. [0016] In the fifth invention,
the adsorption heat exchanger (13, 14) is made to
serve  as an evaporator or condenser of the
refrigerant circuit (20), thereby making it possible
to  5 effect moisture adsorption or adsorbent
regeneration, while the air heat exchanger (11, 12) is
made to serve as a condenser or evaporator of the
refrigerant circuit (20), thereby  making it possible
to provide air heating or cooling. Also in this case,
the adsorbent can  be regenerated by making at least
one of the heat exchangers (11, 12, 13, 14) of the
refrigerant circuit (20) serve as an adsorption heat
exchanger (13, 14). This eliminates the 10 need for
provision of a dedicated device for adsorbent
regeneration, thereby making it  possible to perform
operations at improved efficiencies. [0017] A sixth
invention provides an air conditioning apparatus
according to the air  conditioning apparatus of the
first invention which is characterized in that the
heating  medium circuit (40) is made up of a cold and
hot water circuit (40) for the flow of cold and  15
hot water. [0018] In the sixth invention, the
adsorption heat exchanger (13, 14) is made to serve
as a heater or cooler of the cold and hot water
circuit (40), thereby making it possible to  effect
moisture adsorption or adsorbent regeneration, while
the air heat exchanger (11, 12)  is made to serve as a
heater or cooler of the cold and hot water circuit
(40), thereby making 20 it possible to provide air
heating or air cooling. Also in this case, just by
making at least  one of the heat exchangers (11, 12,
13, 14) of the cold and hot water circuit (40) serve
as an  adsorption heat exchanger (13, 14), the need
for provision of a dedicated device for  adsorbent
regeneration is eliminated, thereby making it possible
to perform operations at  improved efficiencies. 25
[0019] A seventh invention provides an air
conditioning apparatus according to the  air
conditioning apparatus of the first invention which is
characterized in that the heating  medium circuit (20,
40) is made up of a refrigerant circuit (20) through
which a refrigerant  is circulated to thereby perform
a vapor compression refrigeration cycle, and a cold
and hot 6 water circuit (40) for the flow of cold and
hot water. 



[0020] In the seventh invention, the adsorption heat
exchanger (13, 14) is made to  serve as a condenser or
evaporator of the refrigerant circuit (20) or as a
heater or cooler of  the cold and hot water circuit
(40), thereby making it possible to effect moisture
adsorption 5 or adsorbent regeneration, while the air
heat exchanger (11, 12) is made to serve as a
condenser or evaporator of the refrigerant circuit
(20) or as a heater or cooler of the cold  and hot
water circuit (40), thereby making it possible to
provide air heating or air cooling.  Also in this
case, just by making at least one of the heat
exchangers (11, 12, 13, 14) of the  refrigerant
circuit (20) and cold and hot water circuit (40) serve
as an adsorption heat 10 exchanger (13, 14), the need
for provision of a dedicated device for adsorbent
regeneration  is eliminated, thereby making it
possible to perform operations at improved
efficiencies.  [00211 An eighth invention provides an
air conditioning apparatus according to the  air
conditioning apparatus of the first invention which is
characterized in that the air  conditioning apparatus
is provided with a control unit (15) which switches
the flow of 15 heating medium in the heating medium
circuit (20, 40) and the distribution of air to
thereby  perform (a) a moisture absorbing operation in
which, while cooling an adsorbent in an  adsorption
heat exchanger (13, 14), moisture in an airstream
flowing through the  adsorption heat exchanger (13,
14) is adsorbed by the adsorbent, and (b) a moisture
releasing operation in which, while heating an
adsorbent in an adsorption heat exchanger 20 (13, 14),
moisture is released to an airstream flowing through
the adsorption heat  exchanger (13, 14). [0022] In the
eighth invention, during the moisture absorbing
operation, an adsorbent  is cooled in an adsorption
heat exchanger (13, 14), while moisture in an
airstream flowing  through the adsorption heat
exchanger (13, 14) is adsorbed by the adsorbent. In
addition, 25 during the moisture releasing operation,
an adsorbent is heated in an adsorption heat
exchanger (13, 14), while moisture is released to an
airstream flowing through the  adsorption heat
exchanger (13, 14), thereby regenerating the
adsorbent. And the moisture  absorbing operation and
the moisture releasing operation are switched
alternately by the 7 control unit (15). 



[0023] A ninth invention provides an air conditioning
apparatus according to the air  conditioning apparatus
of the eighth invention which is characterized in that
the control  unit (15) is provided with a switching
interval setting part (16) for setting, depending on 5
the latent heat load, a time interval at which
switching between the moisture absorbing  operation
and the moisture releasing operation is accomplished.
[0024] A tenth invention provides an air conditioning
apparatus according to the air  conditioning apparatus
of the ninth invention which is characterized in that
the switching  interval setting part (16) is
configured such that as the latent heat load increases
the time 10 interval at which switching between the
moisture absorbing operation and the moisture
releasing operation is accomplished is set to a lower
setting value. [0025] The amount of moisture adsorbed
by the adsorbent and the amount of  moisture released
by the adsorbent are large immediately after the
start, but they gradually  decrease with time.
Therefore, in the ninth and tenth inventions, when the
indoor latent 15 heat load is large, the frequency of
switching is increased to thereby increase the amount
of  dehumidification or the amount of humidification,
while on the other hand when the indoor  latent heat
load is small the frequency of switching is decreased
to thereby reduce the  amount of dehumidification or
the amount of humidification. In other words, it
becomes  possible to assuredly perform operations
depending upon the latent heat load. 20 [0026] An
eleventh invention provides an air conditioning
apparatus according to the  air conditioning apparatus
of the first invention which is characterized in that
the air  conditioning apparatus includes a heat
exchange element (50) for effecting heat exchange
between a first airstream and a second airstream, and
that at least one of the first and  second airstreams
is adsorption air or regeneration air prior to its
passage through the 25 adsorption heat exchanger (13,
14). [0027] In the eleventh invention, while cooling
the adsorbent, moisture in an  airstream is adsorbed,
thereby making it possible to provide air
dehumidification. On the  other hand, while heating
the adsorbent, moisture is released to an airstream
(adsorbent 8 regeneration), thereby making it possible
to provide air humidification. At this time,  



adsorption air or regeneration air that passes through
the adsorption heat exchanger (13,  14) has already
passed through the heat exchange element (50).
Therefore, in this  invention, after adsorption air is
cooled in the heat exchange element (50) or after 5
regeneration air is heated in the heat exchange
element (50), it is possible to cause the  adsorption
or regeneration air to be passed through the
adsorption heat exchanger (13, 14).  This makes it
possible to efficiently perform air dehumidification
or air humidification in  the adsorption heat
exchanger (13, 14). [0028] A twelfth invention
provides an air conditioning apparatus which is 10
characterized in that a latent heat processing element
(60) for performing air latent heat  processing is
provided in a distribution passageway for the
distribution of adsorption or  regeneration air that
passes through the adsorption heat exchanger (13, 14).
[0029] In the twelfth invention, while cooling the
adsorbent, moisture in an air stream  is adsorbed, and
this airstream is supplied into an indoor space,
thereby making it possible  15 to provide room
dehumidification. On the other hand, while heating the
adsorbent, moisture is released to an airstream
(adsorbent regeneration), and this airstream is
supplied  into the room, thereby making it possible to
provide room humidification. At this time,  adsorption
air or regeneration air that passes through the
adsorption heat exchanger (13,  14) also passes
through the latent heat processing element (60).
Therefore, in this 20 invention, adsorption air
dehumidification or regeneration air humidification in
the latent  heat processing element (60), and
adsorption air dehumidification or regeneration air
humidification in the adsorption heat exchanger (13,
14) can be carried out. EFFECTS 25 [0030] In
accordance with the first invention, it is arranged
such that, of the plural  heat exchangers (11, 12, 13,
14) of the heating medium circuit (20, 40), at least
one heat  exchanger (13, 14) is made up of an
adsorption heat exchanger (13, 14). As a result of
this arrangement, room-air latent heat processing is
performed in the adsorption heat 9 exchanger (13, 14)
and sensible heat processing is performed in another
heat exchanger (11,  12), thereby making it possible
to freely control the amount of latent heat to be
processed  



and the amount of sensible heat to be processed. In
addition, room-air latent and sensible  heat
processing and adsorbent regeneration can be performed
just by driving the heating 5 medium circuit (20, 40),
thereby eliminating the need for provision of a
dedicated heating  means for adsorbent regeneration,
and it becomes possible to perform operations at high
COP. Furthermore, the air conditioning apparatus can
be made up of the heating medium  circuit (20, 40)
alone, thereby allowing the apparatus to have a
compact configuration.  [0031] In accordance with the
second invention, it becomes possible to
intermittently 10 provide dehumidification during the
cooling operating mode or to intermittently provide
humidification during the heating operating mode by
the use of two air heat exchangers (11,  12) and a
single adsorption heat exchanger (13). In addition, in
this invention, the  provision of these three heat
exchangers (11, 12, 13) suffices, thereby making it
possible to  provide a simplified apparatus
configuration. 15 [0032] In accordance with the third
invention, it becomes possible to continuously
provide cooling and dehumidification or to
continuously provide heating and  humidification by
the use of a single air heat exchanger (11) and two
adsorption heat  exchangers (13, 14). In addition,
also in this invention, the provision of these three
heat  exchangers (11, 13, 14) suffices, thereby making
it possible to provide a simplified 20 apparatus
configuration. [0033] In accordance with the fourth
invention, it becomes possible to continuously
provide cooling and dehumidification or to
continuously provide heating and  humidification by
the use of two air heat exchangers (11, 12) and two
adsorption heat  exchangers (13, 14). In addition,
both during the cooling and dehumidification operating
25 mode and during the heating and humidification
operating mode, by the use of both the air  heat
exchanger (11, 12) which performs sensible heat
processing and the adsorption heat  exchanger (13, 14)
which performs latent heat processing, it becomes
possible to freely  control the amount of latent heat
to be processed and the amount of sensible heat to be
10 processed. This accomplishes improvement in room
comfort. [0034] In accordance with the fifth
invention, the refrigerant circuit (20) which  



performs a vapor compression refrigeration cycle is
used as a heating medium circuit (20,  40), thereby
making it possible to separately perform indoor latent
heat load processing 5 and indoor sensible heat load
processing, and it becomes possible to perform
efficient  operations. In addition, any heating means
for adsorbent regeneration other than the  refrigerant
circuit (20) is no longer required, thereby making it
also possible to prevent the  apparatus configuration
from becoming complicated. [0035] In accordance with
the sixth invention, the cold and hot water circuit
(40) for  10 the flow of cold and hot water is used as
a heating medium circuit (20, 40), thereby making  it
possible to separately perform indoor latent heat load
processing and indoor sensible heat  load processing,
and it becomes possible to perform efficient
operations. In addition, any  heating means for
adsorbent regeneration other than the cold and hot
water circuit (40) is  no longer required, thereby
also making it possible to prevent the apparatus
configuration  15 from becoming complicated. [0036] In
accordance with the seventh invention, the refrigerant
circuit (20) and the  cold and hot water circuit (40)
are used as a heating medium circuit (20, 40), thereby
making it possible to separately perform indoor latent
heat load processing and indoor  sensible heat load
processing, and it becomes possible to perform
efficient operations. In 20 addition, any heating
means for adsorbent regeneration other than the
refrigerant circuit  (20) and the cold and hot water
circuit (40) is no longer required, thereby making it
also  possible to prevent the apparatus configuration
from becoming complicated. [0037] In accordance with
the eighth invention, a moisture absorbing operation
and a  moisture releasing operation are carried out
one after the other by the control unit (15). 25 And
room dehumidification is provided by supplying into
the room an airstream moisture- adsorbed by the
adsorbent during the moisture absorbing operation,
while room  humidification is provided by supplying
into the room an airstream which was used to
regenerate the adsorbent during the moisture releasing
operation. 11 [0038] In accordance with the ninth
invention, the switching interval setting part (16),
for setting, depending on the latent heat load, a time
interval at which switching between  



the moisture absorbing operation and the moisture
releasing operation is accomplished, is  provided.
Especially in accordance with the tenth invention, it
is arranged such that as 5 the latent heat load
increases the setting value of the time interval at
which switching  between the moisture absorbing
operation and the moisture releasing operation is
accomplished is decreased. As a result of this
arrangement, when the indoor latent heat  load is
large, the frequency of switching is increased to
thereby increase the amount of  dehumidification or
the amount of humidification. On the other hand, when
the indoor 10 latent heat load is small, the frequency
of switching is decreased to thereby reduce the
amount of dehumidification or the amount of
humidification. Accordingly, it becomes  possible to
achieve comfortable operating control depending upon
the indoor latent heat  load. [0039] In accordance
with the eleventh invention, it is arranged such that
the heat  15 exchange element (50) for effecting heat
exchange between a first airstream and a second
airstream is provided to thereby allow adsorption air
or regeneration air to pass through the  heat exchange
element (50), thereby making it possible to either
cool adsorption air or heat  regeneration air in the
heat exchange element (50). Therefore it becomes
possible to  efficiently perform air dehumidification
or humidification in the adsorption heat exchanger 20
(13, 14), thereby making it possible to prevent a drop
in dehumidification or  humidification capability.
[0040] In accordance with the twelfth invention, it is
arranged such that the latent  heat processing element
(60) for performing air latent heat processing is
provided in a  distribution passageway for the
distribution of adsorption air or regeneration air
which 25 passes through the adsorption heat exchanger
(13, 14). As a result of this arrangement,  adsorption
air or regeneration air which passes through the
adsorption heat exchanger (13,  14) is made to pass
also through the latent heat processing element (60).
Therefore it  becomes possible to process adsorption
air or regeneration air in the latent heat processing
12 element (60) and in the adsorption heat exchanger
(13, 14), thereby making it possible to  accomplish
improvement in air dehumidification or humidification
capability. 



BRIEF DESCRIPTION OF THE DRAWING 5 [0041] Figure 1 is
a circuitry diagram which illustrates a first
operation (A) and a second  operation (B) in a cooling
and dehumidification operating mode of an air
conditioning  apparatus according to a first
embodiment of the present invention; Figure 2 is a
circuitry diagram which illustrates a first operation
(A) and a second  10 operation (B) in a heating and
humidification operating mode of the air conditioning
apparatus of the first embodiment; Figure 3 is a
circuitry diagram which illustrates a first operation
(A) and a second  operation (B) in a cooling and
dehumidification operating mode of an air conditioning
apparatus according to a second embodiment of the
present invention; 15 Figure 4 is a circuitry diagram
which illustrates a first operation (A) and a second
operation (B) in a heating and humidification
operating mode of the air conditioning  apparatus of
the second embodiment; Figure 5 is a circuitry diagram
which illustrates a first operation (A) and a second
operation (B) in a cooling and dehumidification
operating mode of an air conditioning 20 apparatus
according to a third embodiment of the present
invention; Figure 6 is a circuitry diagram which
illustrates a first operation (A) and a second
operation (B) in a heating and humidification
operating mode of the air conditioning  apparatus of
the third embodiment; Figure 7 is an illustration
which depicts how the air conditioning apparatus of
the  25 third embodiment is installed; Figure 8 is a
diagram which shows an arrangement of an indoor unit
of the air  conditioning apparatus of the third
embodiment; Figure 9 is a conceptual diagram which
shows an installation state of the air 13 conditioning
apparatus of the third embodiment as well as depicting
air flow during  operation; Figure 10 is a circuitry
diagram which illustrates a first operation (A) and a
second  



operation (B) in a cooling and dehumidification
operating mode of an air conditioning 5 apparatus
according to a fourth embodiment of the present
invention; Figure 11 is a circuitry diagram which
illustrates a first operation (A) and a second
operation (B) in a heating and humidification
operating mode of the air conditioning  apparatus of
the fourth embodiment; Figure 12 is a circuitry
diagram which illustrates a first operation (A) and a
second  10 operation (B) in a cooling and
dehumidification operating mode of an air conditioning
apparatus according to a fifth embodiment of the
present invention; Figure 13 is a circuitry diagram
which illustrates a first operation (A) and a second
operation (B) in a heating and humidification
operating mode of the air conditioning  apparatus of
the fifth embodiment; 15 Figure 14 is a conceptual
diagram which shows an installation state of the air
conditioning apparatus of the fifth embodiment as well
as depicting air flow during  operation; Figure 15 is
a circuitry diagram which illustrates a first
operation (A) and a second  operation (B) in a cooling
and dehumidification operating mode of an air
conditioning 20 apparatus according to a sixth
embodiment of the present invention; Figure 16 is a
circuitry diagram which illustrates a first operation
(A) and a second  operation (B) in a heating and
humidification operating mode of the air conditioning
apparatus of the sixth embodiment; Figure 17 is a
conceptual diagram which shows an installation state
of the air  25 conditioning apparatus of the sixth
embodiment as well as depicting air flow during
operation; Figure 18 is a conceptual diagram which
shows an installation state of an  variational example
of the air conditioning apparatus of the sixth
embodiment as well as 14 depicting air flow during
operation; Figure 19 is a conceptual diagram which
shows an installation state of an air  conditioning
apparatus according to a seventh embodiment of the
present invention as well  



as depicting air flow during operation; 5 Figure 20 is
a diagram which shows an arrangement of the air
conditioning  apparatus of the seventh embodiment;
Figure 21 is a circuitry diagram which illustrates a
first operation (A) and a second  operation (B) in a
cooling and dehumidification operating mode of an air
conditioning  apparatus according to an eighth
embodiment of the present invention; 10 Figure 22 is a
circuitry diagram which illustrates a first operation
(A) and a second  operation (B) in a heating and
humidification operating mode of the air conditioning
apparatus of the eighth embodiment; Figure 23 is a
circuitry diagram which illustrates a first operation
(A) and a second  operation (B) in a cooling and
dehumidification operating mode of an air conditioning
15 apparatus according to a ninth embodiment of the
present invention; Figure 24 is a circuitry diagram
which illustrates a first operation (A) and a second
operation (B) in a heating and humidification
operating mode of the air conditioning  apparatus of
the ninth embodiment; Figure 25 is a circuitry diagram
which illustrates a first operation (A) and a second
20 operation (B) in a cooling and dehumidification
operating mode of an air conditioning  apparatus
according to a tenth embodiment of the present
invention; Figure 26 is a circuitry diagram which
illustrates a first operation (A) and a second
operation (B) in a heating and humidification
operating mode of the air conditioning  apparatus of
the tenth embodiment; 25 Figure 27 is a circuitry
diagram which illustrates a first operation (A) and a
second  operation (B) in a cooling and
dehumidification operating mode of an air conditioning
apparatus according to an eleventh embodiment of the
present invention; Figure 28 is a circuitry diagram
which illustrates a first operation (A) and a second
15 operation (B) in a heating and humidification
operating mode of the air conditioning  apparatus of
the eleventh embodiment; Figure 29 is a circuitry
diagram which illustrates a first operation (A) and a
second  



operation (B) in a cooling and dehumidification
operating mode of an air conditioning 5 apparatus
according to a twelfth embodiment of the present
invention; Figure 30 is a circuitry diagram which
illustrates a first operation (A) and a second
operation (B) in a heating and humidification
operating mode of the air conditioning  apparatus of
the twelfth embodiment; Figure 31 is a circuitry
diagram which illustrates a first operation (A) and a
second  10 operation (B) in a cooling and
dehumidification operating mode of an air conditioning
apparatus according to a thirteenth embodiment of the
present invention; Figure 32 is a circuitry diagram
which illustrates a first operation (A) and a second
operation (B) in a heating and humidification
operating mode of the air conditioning  apparatus of
the thirteenth embodiment; 15 Figure 33 is a
conceptual diagram which shows an installation state
of the air  conditioning apparatus of the thirteenth
embodiment as well as depicting air flow during
operation; Figure 34 is a diagram which shows an
arrangement of the air conditioning  apparatus of the
thirteenth embodiment; 20 Figure 35 is a conceptual
diagram which shows an installation state of an
variational example of the air conditioning apparatus
of the thirteenth embodiment as well  as depicting air
flow during operation; Figure 36 is a circuitry
diagram which illustrates a first operation (A) and a
second  operation (B) in a cooling and
dehumidification operating mode of an air conditioning
25 apparatus according to a fourteenth embodiment of
the present invention; and Figure 37 is a circuitry
diagram which illustrates a first operation (A) and a
second  operation (B) in a heating and humidification
operating mode of the air conditioning  apparatus of
the fourteenth embodiment. 16 BEST MODE FOR CARRYING
OUT THE INVENTION [0042] Embodiments of the present
invention will be described below in detail with
reference to the accompanying drawings. Further, of
the following embodiments as will  



5 be described, first to fourth and fourteenth
embodiments are examples obtained as a result of the
application of the present invention to air
conditioning apparatus of the air exhaust  fan type in
which the amount of air to be expelled from an indoor
space to the outdoors  exceeds the amount of air to be
supplied to the indoor space; a fifth embodiment is an
example obtained as a result of the application of the
present invention to an air 10 conditioning apparatus
of the air supply fan type in which the amount of air
to be supplied  to an indoor space exceeds the amount
of air to be expelled to the outdoors; and sixth to
thirteenth embodiments are examples obtained as a
result of the application of the present  invention to
air conditioning apparatus of the air ventilation fan
type in which the amount  of air to be expelled to the
outdoors is in balance with the amount of air to be
supplied to  15 an indoor space. FIRST EMBODIMENT OF
THE INVENTION [0043] Referring to Figures 1 and 2, an
air conditioning apparatus (10) according to  the
first embodiment is provided with a refrigerant
circuit (20) through which refrigerant is  20
circulated to thereby perform a vapor compression
refrigeration cycle. The air conditioning apparatus
(10) has a plurality of heat exchangers (11, 12, 13)
for effecting  heat exchange between refrigerant and
air. In addition, the refrigerant circuit (20) is
provided with three heat exchangers as the heat
exchangers (11, 12, 13), namely two air  heat
exchangers (11, 12) which mainly perform air sensible
heat processing and a single 25 adsorption heat
exchanger (13) which mainly performs air latent heat
processing. This  adsorption heat exchanger (13) is a
heat exchanger which supports on its surface an
adsorbent with which to perform air latent heat
processing. [0044] Although not shown
diagrammatically, the air heat exchangers (11, 12) and
17 the adsorption heat exchanger (13) are fin and tube
heat exchangers of the cross fin type  and each heat
exchanger is provide with a large number of
rectangular plate-shaped fins  and a heat transfer
tube extending through the fins. And in the adsorption
heat exchanger  (13), an adsorbent is supported on the
external surface of each fin and on the external 5
surface of the heat transfer tube by dip molding
(immersion molding). As an adsorbent,  



zeolite, silica gel, activated carbon, organic
macromolecule polymer-family material  having
hydrophilic properties or water-absorbing properties,
ion-exchange resin-family  material having carboxylic
acid groups or sulfonic acid groups, functional
macromolecule  material (e.g. temperature-sensitive
macromolecule), and other material may be used. 10
[0045] In addition, the air heat exchangers (11, 12)
and the adsorption heat exchanger  (13) are not
necessarily made up of fin and tube heat exchangers of
the cross fin type.  Alternatively, the heat
exchangers (11, 12, 13) may be made up of the other
type of heat  exchanger. They may be made up of for
example heat exchangers of the corrugate fin  type.
Additionally, the adsorbent is supported on the
external surface of each fin and the 15 external
surface of the tube by means of dip molding, which is
in no way to be considered  restrictive. Any technique
other than the dip molding may be employed as long as
it does  not cause damage to the performance of the
adsorbent. [0046] The refrigerant circuit (20) is
configured in the form of a closed circuit along
which a compressor (21), an outdoor heat exchanger
(22), an expansion mechanism (23),  20 and an indoor
heat exchanger (24) are fluidly connected. The
refrigerant circuit (20) is provided with a four way
switching valve (25) as a switching mechanism for
reversing the  circulation direction of refrigerant
flow. And the outdoor heat exchanger (22) is made up
of the first air heat exchanger (11). The indoor heat
exchanger (24) is made up of the  adsorption heat
exchanger (13) and the second air heat exchanger (12).
Additionally, the 25 expansion mechanism (23) is made
up of an expansion valve (31) as a first expansion
mechanism by which the refrigerant is reduced in
pressure between the first air heat  exchanger (11)
and the adsorption heat exchanger (13), and a
capillary tube (32a) and an  electromagnetic valve
(32b) which together form a second expansion mechanism
(32) by 18 which the refrigerant is reduced in
pressure between the adsorption heat exchanger (13)
and the second air heat exchanger (12). The capillary
tube (32a) and the electromagnetic  valve (32b) are
connected in parallel with each other. In addition,
the second expansion  mechanism (32) may be an
electric expansion valve. 5 [0047] In the refrigerant
circuit (20), the discharge side of the compressor
(21) is  



connected in fluid communication with a first port
(P1) of the four way switching valve  (25). A second
port (P2) of the four way switching valve (25) is
connected in fluid  communication with the first air
heat exchanger (11). The first expansion mechanism
(31), the adsorption heat exchanger (13), the second
expansion mechanism (32), and the 10 second air heat
exchanger (12) are connected, in that order, in series
fluid communication  with the first air heat exchanger
(11). The second air heat exchanger (12) is connected
in  fluid communication with a third port (P3) of the
four way switching valve (25). A fourth  port (P4) of
the four way switching valve (25) is connected in
fluid communication with  the suction side of the
compressor (21). 15 [0048] The four way switching
valve (25) is operative to switch between a first
state  which allows fluid communication between the
first port (P 1) and the second port (P2) and  fluid
communication between the third port (P3) and the
fourth port (P4) (as indicated by  solid line in
Figures 1(A) and 1(B)), and a second state which
allows fluid communication  between the first port
(P1) and the third port (P3) and fluid communication
between the 20 second port (P2) and the fourth port
(P4) (as indicated by solid line in Figures 2(A) and
2(B)). Switching of the four way switching valve (25)
between the first and second states  makes it possible
to reverse the direction of refrigerant flow in the
refrigerant circuit (20).  [0049] Although its
configuration is not described specifically, the air
conditioning  apparatus (10) is provided with a
switching mechanism for establishing, during
operation, 25 switching between a state in which room
air after passage through the adsorption heat
exchanger (13) is supplied into an indoor space (see
Figures 1(A) and 2(A)), and a state in  which room air
after passage through the adsorption heat exchanger
(13) is expelled to the  outdoors (see Figures 1(B)
and 2(B)). [0050] Furthermore, the air conditioning
apparatus (10) is constructed and configured  to be
able to perform both a moisture absorbing operation
(see Figures 1(A) and 2(B)) and  a moisture releasing
operation (see Figures 1(B) and 2(A)). More
specifically, in the  moisture absorbing operation,
while cooling the adsorbent in the adsorption heat
exchanger 5 (13), moisture in an airstream flowing
through the adsorption heat exchanger (13) is
adsorbed by the adsorbent. On the other hand, in the
moisture releasing operation, while  



heating the adsorbent in the adsorption heat exchanger
(13), moisture is released to an  airstream flowing
through the adsorption heat exchanger (13) to thereby
regenerate the  adsorbent. To this end, the air
conditioning apparatus (10) is provided with a
controller 10 (control unit) (15). This controller
(15) controls the four way switching valve (25), the
expansion mechanism (23), and the switching mechanism
(not shown), thereby changing  the flow of refrigerant
in the refrigerant circuit (20) and the distribution
of air between the  moisture absorbing operation and
the moisture releasing operation. The controller (15)
includes a switching timer (switching interval setting
part) (16) which sets, depending on 15 the indoor
latent heat load, a time interval at which switching
between the moisture  absorbing operation and the
moisture releasing operation is made. This switching
timer  (16) is constructed and configured such that as
the latent heat load increases, the time  interval at
which switching between the moisture absorbing
operation and the moisture  releasing operation is
made is set to a lower value. 20 RUNNING OPERATION
[0051] In the following, the running operation of the
air conditioning apparatus (10) is  descried. 25
COOLING/DEHUMIDIFICATION OPERATING MODE [0052] During
the cooling and dehumidification operating mode, the
four way  switching valve (25) changes state to the
first state. And a first operation (moisture
absorbing operation) of Figure 1(A) and a second
operation (moisture releasing operation) 20 of Figure
1(B) are carried out alternately. And in the first
operation, the degree of  opening of the expansion
valve (31) is reduced to a predetermined value and the
electromagnetic valve (32b) is placed in the open
state. On the other hand, in the second  operation,
the expansion valve (31) is placed in the open state
and the electromagnetic 5 valve (32b) is placed in the
closed state. [0053] In this state, in the first
operation, refrigerant discharged out of the
compressor  (21) condenses in the first air heat
exchanger (11). Subsequently, the refrigerant expands



in the expansion valve (31), evaporates in the
adsorption heat exchanger (13) and in the  second air
heat exchanger (12), and is drawn back into the
compressor (21). At this time, 10 a stream of outside
air (OA) after passage through the first air heat
exchanger (11) is  expelled to the outdoors as exhaust
air (EA), while streams of room air (RA) after passage
respectively through the adsorption heat exchanger
(13) and through the second air heat  exchanger (12)
return into the room as supply air (SA). [0054] At
that time, air latent heat processing is performed
mainly in the adsorption  15 heat exchanger (13),
while air sensible heat processing is performed mainly
in the second  air heat exchanger (12). More
specifically, one part of room air (RA) passing
through the  indoor heat exchanger (24) flows through
the adsorption heat exchanger (13), thereby  being
mainly dehumidified and then returning into the room,
while the remaining other  part flows through the
second air heat exchanger (12), thereby being mainly
cooled and 20 then returning into the room. As a
result of this arrangement, it becomes possible to
efficiently provide room cooling and dehumidification.
[0055] On the other hand, in the second operation,
refrigerant discharged out of the  compressor (21)
condenses in the first air heat exchanger (11) and in
the adsorption heat  exchanger (13), expands in the
capillary tube (32a), evaporates in the second air
heat 25 exchanger (12), and is drawn back into the
compressor (21). At this time, a stream of  outside
air (OA) after passage through the first air heat
exchanger (11) is expelled to the  outdoors as exhaust
air (EA); a stream of room air (RA) after passage
through the  adsorption heat exchanger (13) is
expelled to the outdoors as exhaust air (EA); and
another 21 stream of room air (RA) after passage
through the second air heat exchanger (12) returns
into the room as supply air (SA). [0056] At that time,
one part of the room air (RA) which passes through the
indoor  heat exchanger (24), when it is flowing
through the adsorption heat exchanger (13), 5
regenerates the adsorbent and is then expelled to
outside the room, while the remaining  other part
passes through the second air heat exchanger (12),
thereby being mainly cooled  and then returning into
the room. In other words, in the second operation, the
state is that  



only indoor sensible heat load processing is mainly
performed whereas latent heat load  processing is
hardly performed (to be exact, the second air heat
exchanger (12) somewhat 10 performs latent heat load
processing). Consequently, room cooling is mainly
provided.  [0057] By alternate repetition of the first
operation and the second operation in the  way
described above, it becomes possible to intermittently
perform indoor latent heat load  processing while
continuously performing indoor sensible heat load
processing. At that  time, the controller (15)
operates such that as the indoor latent heat load
increases the time 15 interval at which switching
between the first operation and the second operation
is  accomplished is made to decrease. Consequently,
when the indoor latent heat load is  large, the
frequency of switching is increased to thereby
increase the amount of  dehumidification so that room
comfort is enhanced. On the other hand, when the
indoor  latent heat load is small, the frequency of
switching is decreased to thereby reduce the 20 amount
of dehumidification so that energy-savings are
enhanced. HEATING/HUMIDIFICATION OPERATING MODE [0058]
During the heating and humidification operating mode,
the four way switching  valve (25) changes state to
the second state. And a first operation (moisture
releasing 25 operation) of Figure 2(A) and a second
operation (moisture absorbing operation) of Figure
2(B) are carried out alternately. And in the first
operation, the degree of opening of the  expansion
valve (31) is reduced to a predetermined value and the
electromagnetic valve  (32b) is placed in the open
state. On the other hand, in the second operation, the
22 expansion valve (31) is placed in the open state
and the electromagnetic valve (32b) is  placed in the
closed state. [0059] In this state, in the first
operation, refrigerant discharged out of the
compressor  (21) condenses in the second air heat
exchanger (12) and in the adsorption heat exchanger  5
(13). Subsequently, the refrigerant expands in the
expansion valve (31), evaporates in the first air heat
exchanger (11), and is drawn back into the compressor
(21). At this time, a  stream of outside air (OA)
after passage through the first air heat exchanger
(11) is  expelled to the outdoors as exhaust air (EA),
while streams of room air (RA) after passage  



respectively through the adsorption heat exchanger
(13) and through the second air heat 10 exchanger (12)
return into the room as supply air (SA). [0060] At
that time, air latent heat processing is performed
mainly in the adsorption  heat exchanger (13), while
air sensible heat processing is performed mainly in
the second  air heat exchanger (12). In other words,
one part of the room air (RA) which passes  through
the indoor heat exchanger (24), when it is flowing
through the adsorption heat 15 exchanger (13),
regenerates the adsorbent, thereby being mainly
humidified and then  returning into the room, while
the remaining other part flows through the second air
heat  exchanger (12), thereby being mainly heated and
then returning into the room. As a  result of this
arrangement, it becomes possible to efficiently
provide room heating and  humidification. 20 [0061] On
the other hand, in the second operation, refrigerant
discharged out of the  compressor (21) condenses in
the second air heat exchanger (12). Subsequently, the
refrigerant expands in the capillary tube (32a),
evaporates in the adsorption heat exchanger  (13) and
in the first air heat exchanger (11), and is drawn
back into the compressor (21).  At this time, a stream
of outside air (OA) after passage through the first
air heat exchanger 25 (11) is expelled to the outdoors
as exhaust air (EA); a stream of room air (RA) after
passage through the adsorption heat exchanger (13) is
expelled to the outdoors as exhaust  air (EA); and
another stream of room air (RA) after passage through
the second air heat  exchanger (12) returns into the
room as supply air (SA). 23 [0062] At that time, one
part of the room air (RA) which passes through the
indoor  heat exchanger (24), when it is passing
through the adsorption heat exchanger (13), gives
moisture to the adsorbent and is then expelled to
outside the room, while the remaining  other part
passes through the second air heat exchanger (12),
thereby being mainly heated 5 and then returning into
the room. In other words, in the second operation, the
state is that  only indoor sensible heat load
processing is mainly performed, while no latent heat
load  processing is performed. Consequently, room
heating is mainly provided. [0063] As described above,
by alternate repetition of the first operation and the
second  



operation, it becomes possible to intermittently
perform indoor latent heat load processing  10 while
continuously performing indoor sensible heat load
processing. Also at this time, switching between the
first and second operations is accomplished at time
intervals  depending on the indoor latent heat load.
EFFECTS OF THE FIRST EMBODIMENT 15 [0064] In
accordance with the first embodiment, the air
conditioning apparatus (10) is  made up of the
refrigerant circuit (20) including the two air heat
exchangers (11, 12) and  the single adsorption heat
exchanger (13). Since it suffices if the adsorption
heat exchanger (13) and the second air heat exchanger
(12) are provided within the indoor unit,  this
prevents an increase in apparatus size and cuts down
costs, in comparison with the 20 case where an air
conditioner and a desiccant type outdoor air makeup
unit are separately  installed. [0065] In addition,
since it is arranged such that the adsorption heat
exchanger (13)  which supports on its surface an
adsorbent is used to perform latent heat load
processing,  this makes it possible to utilize heat of
condensation of the refrigerant during regeneration 25
of the adsorbent. Accordingly, since there is no need
for providing a dedicated means for  adsorbent heating
separately from the refrigerant circuit (20), this
prevents an increase in  apparatus size. Besides,
complicated configurations are avoided. [0066]
Furthermore, any dedicated means for adsorbent heating
is unnecessary, and 24 high-COP operations can be
carried out because it is possible to provide
cooling/dehumidification or heating/humidification by
driving only the refrigerant circuit  (20). [0067]
Additionally, in the first embodiment, the frequency
of switching between the  5 first operation and the
second operation is increased if the indoor latent
heat load is large,  while on the other hand the
frequency of switching between the first operation and
the  second operation is decreased if the indoor
latent heat load is small. Hereby, it becomes
possible to perform operations with a balance between
room comfort and energy-savings. 10 SECOND EMBODIMENT
OF THE INVENTION 



[0068] As shown in Figures 3 and 4, an air
conditioning apparatus according to a  second
embodiment of the present invention is an example
obtained by modification of the  configuration of the
refrigerant circuit (20) of the first embodiment. The
refrigerant  circuit (20) of the second embodiment
includes, as a plurality of heat exchangers (11, 13,
15 14) for effecting refrigerant/air heat exchange, a
single air heat exchanger (11) and two  adsorption
heat exchangers (13, 14). In the second embodiment,
the adsorption heat  exchangers (13, 14) mainly
perform air latent heat processing, but they also
perform  sensible heat processing. [0069] Like the
refrigerant circuit (20) of the first embodiment, the
refrigerant circuit  20 (20) of the present embodiment
is configured into a closed circuit along which a
compressor (21), an outdoor heat exchanger (22), an
expansion mechanism (23), and an  indoor heat
exchanger (24) are fluidly connected. The refrigerant
circuit (20) is provided  with a four way switching
valve (25, 26) as a switching mechanism for reversing
the  circulation direction of refrigerant flow. The
outdoor heat exchanger (22) is made up of 25 the air
heat exchanger (11). The indoor heat exchanger (24) is
made up of the first  adsorption heat exchanger (13)
and the second adsorption heat exchanger (14) which
are  connected in series fluid communication with each
other by way of the expansion  mechanism (23). 25
[0070] The expansion mechanism (23) is made up of an
expansion valve. In addition,  the switching mechanism
(25, 26) is made up of a first four way switching
valve (first  switching mechanism) (25) for reversing
the general circulation direction of refrigerant  flow
in the refrigerant circuit (20) and a second four way
switching valve (second 5 switching mechanism) (26)
for reversing the direction of refrigerant flow
between the first  adsorption heat exchanger (13) and
the second adsorption heat exchanger (14). [0071] In
the refrigerant circuit (20), the discharge side of
the compressor (21) is  connected in fluid
communication with a first port (P1) of the first four
way switching  valve (25). A second port (P2) of the
first four way switching valve (25) is connected in 10
fluid communication with the air heat exchanger (11).
The air heat exchanger (11) is  



connected in fluid communication with a first port
(P1) of the second four way switching  valve (26). A
second port (P2) of the second four way switching
valve (26) is connected  in fluid communication with
the first adsorption heat exchanger (13). The
expansion  valve (23) and the second adsorption heat
exchanger (14) are sequentially connected in 15 series
fluid communication with the first adsorption heat
exchanger (13). The second  adsorption heat exchanger
(14) is connected in fluid communication with a third
port (P3)  of the second four way switching valve
(26). A fourth port (P4) of the second four way
switching valve (26) is connected in fluid
communication with a third port (P3) of the first
four way switching valve (25). In addition, a fourth
port (P4) of the first four way 20 switching valve
(25) is connected in fluid communication with the
suction side of the  compressor (21). [0072] The first
four way switching valve (25) is operative to switch
between a first  state which allows fluid
communication between the first port (P 1) and the
second port  (P2) and fluid communication between the
third port (P3) and the fourth port (P4) (as 25
indicated by solid line in Figures 3(A) and 3(B)), and
a second state which allows fluid  communication
between the first port (P 1) and the third port (P3)
and fluid communication  between the second port (P2)
and the fourth port (P4) (as indicated by solid line
in Figures  4(A) and 4(B)). 26 [0073] The second four
way switching valve (26) is operative to switch
between a first  state which allows fluid
communication between the first port (P 1) and the
second port  (P2) and fluid communication between the
third port (P3) and the fourth port (P4) (as
indicated by solid line in Figures 3(A) and 4(A)), and
a second state which allows fluid 5 communication
between the first port (P1) and the third port (P3)
and fluid communication  between the second port (P2)
and the fourth port (P4) (as indicated by solid line
in Figures  3(B) and 4(B)). RUNNING OPERATION 10
[0074] In the following, the running operation of the
air conditioning apparatus (10) is  described. 



COOLING/DEHUMIDIFICATION OPERATING MODE [0075] During
the cooling and dehumidification operating mode, the
first four way  15 switching valve (25) changes state
to the first state. And a first operation of Figure
3(A) and a second operation of Figure 3(B) are carried
out alternately. In the first operation,  the second
four way switching valve (26) changes state to the
first state. In the second  operation, the second four
way switching valve (26) changes state to the second
state. In  both the first operation and the second
operation, the degree of opening of the expansion  20
valve (23) is reduced to a predetermined value. [0076]
In this state, in the first operation, refrigerant
discharged out of the compressor  (21) condenses in
the air heat exchanger (11) and in the first
adsorption heat exchanger  (13). Subsequently, the
refrigerant expands in the expansion valve (23),
evaporates in the  second adsorption heat exchanger
(14), and is drawn back into the compressor (21). At
25 this time, a stream of outside air (OA) after
passage through the air heat exchanger (11) is
expelled to the outdoors as exhaust air (EA); a stream
of room air (RA) after passage  through the first
adsorption heat exchanger (13) is expelled to the
outdoors as exhaust air  (EA); and a stream of room
air (RA) after passage through the second adsorption
heat 27 exchanger (14) returns into the room as supply
air (SA). [0077] At that time, in the room, the second
adsorption heat exchanger (14) performs  air latent
heat processing and air sensible heat processing. To
sum up, a stream of room  air (RA) which passes
through the second adsorption heat exchanger (14) is
mainly 5 moisture-adsorbed by the adsorbent, is
gradually cooled, and is then returned into the room.
On the other hand, another stream of room air (RA)
passing through the first adsorption  heat exchanger
(13) regenerates, during its passage therethrough, the
adsorbent, and is  expelled to the outdoors. [0078] On
the other hand, in the second operation, refrigerant
discharged out of the 10 compressor (21) condenses in
the air heat exchanger (11) and in the second
adsorption heat  exchanger (14). Subsequently, the
refrigerant expands in the expansion valve (23),
evaporates in the first adsorption heat exchanger
(13), and is drawn back into to the  



compressor (21). At this time, a stream of outside air
(OA) after passage through the air  heat exchanger
(11) is expelled to the outdoors as exhaust air (EA);
a stream of room air 15 (RA) after passage through the
first adsorption heat exchanger (13) returns into the
room as  supply air (SA); and another stream of room
air (RA) after passage through the second  adsorption
heat exchanger (14) is expelled to the outdoors as
exhaust air (EA). [0079] At that time, in the room,
the first adsorption heat exchanger (13) performs air
latent heat processing and air sensible heat
processing. To sum up, a stream of room air  20 (RA)
which passes through the first adsorption heat
exchanger (13) is mainly moisture adsorbed by the
adsorbent, is gradually cooled, and is then returned
into the room. On the  other hand, another stream of
room air (RA) passing through the second adsorption
heat  exchanger (14) regenerates, during its passage
therethrough, the adsorbent, and is expelled  to the
outdoors. 25 [0080] By alternate repetition of the
first operation and the second operation in the  way
described above, it becomes possible to continuously
perform indoor latent heat load  processing while
continuously performing also indoor sensible heat load
processing. At  that time, the controller (15)
operates such that as the indoor latent heat load
increases the 28 time interval at which switching
between the first operation and the second operation
is  accomplished is made to decrease. Consequently,
when the indoor latent heat load is  large, the
frequency of switching is increased to thereby
increase the amount of dehumidification so that room
comfort is enhanced. On the other hand, when the
indoor  5 latent heat load is small, the frequency of
switching is decreased to thereby reduce the  amount
of dehumidification so that energy-savings are
enhanced. HEATING/HUMIDIFICATION OPERATING MODE [0081]
During the heating and humidification operating mode,
the first four way  10 switching valve (25) changes
state to the second state. And a first operation of
Figure  4(A) and a second operation of Figure 4(B) are
carried out alternately. In the first  operation, the
second four way switching valve (26) changes state to
the first state. On  the other hand, in the second
operation, the second four way switching valve (26)
changes  



state to the second state. In both the first operation
and the second operation, the degree 15 of opening of
the expansion valve (23) is reduced to a predetermined
value. [0082] In this state, in the first operation,
refrigerant discharged out of the compressor  (21)
condenses in the second adsorption heat exchanger
(14). Subsequently, the  refrigerant expands in the
expansion valve (23), evaporates in the first
adsorption heat  exchanger (13) and in the air heat
exchanger (11), and is drawn back into the compressor
20 (21). At this time, a stream of outside air (OA)
after passage through the air heat  exchanger (11) is
expelled to the outdoors as exhaust air (EA); a stream
of room air (RA)  after passage through the first
adsorption heat exchanger (13) is expelled to the
outdoors as  exhaust air (EA); and another stream of
room air (RA) after passage through the second
adsorption heat exchanger (14) returns into the room
as supply air (SA). 25 [0083] At that time, the second
adsorption heat exchanger (14) performs air latent
processing and air sensible heat processing. To sum
up, a stream of room air (RA) which  passes through
the second adsorption heat exchanger (14) mainly
regenerates the adsorbent,  thereby being humidified.
Subsequently, this room air stream is gradually heated
and 29 returns into the room. On the other hand,
another stream of room air (RA) which passes  through
the first adsorption heat exchanger (13) gives, during
its passage therethrough,  moisture to the adsorbent
and is then expelled to the outdoors. [0084] On the
other hand, in the second operation, refrigerant
discharged out of the 5 compressor (21) condenses in
the first adsorption heat exchanger (13).
Subsequently, the  refrigerant expands in the
expansion valve (23), evaporates in the second
adsorption heat  exchanger (14) and in the air heat
exchanger (11), and is drawn back into the compressor
(21). At this time, a stream of outside air (OA) after
passage through the air heat exchanger (11) is
expelled to the outdoors as exhaust air (EA); a stream
of room air (RA)  10 after passage through the first
adsorption heat exchanger (13) returns into the room
as  supply air (SA); and another stream of room air
(RA) after passage through the second air  heat
exchanger (12) is expelled to the outdoors as exhaust
air (EA). [0085] At that time, the first adsorption
heat exchanger (13) performs air latent heat  



processing and air sensible heat processing. To sum
up, a stream of room air (RA) which  15 passes through
the first adsorption heat exchanger (13) mainly
regenerates the adsorbent, thereby being humidified.
Subsequently, this room air stream is gradually heated
and  returns into the room. On the other hand, another
stream of room air (RA) which passes  through the
second adsorption heat exchanger (14) gives, during
its passage therethrough,  moisture to the adsorbent
and is then expelled to the outdoors. 20 [0086] By
alternate repetition of the first operation and the
second operation in the  way described above, it
becomes possible to continuously perform indoor latent
heat load  processing while continuously performing
also indoor sensible heat load processing.  Also in
this case, switching between the first operation and
the second operation can be  made at time intervals
depending on the indoor latent heat load. 25 EFFECTS
OF THE SECOND EMBODIMENT [0087] In accordance with the
second embodiment, the same effects that the first
embodiment provides are obtained. Besides, it becomes
possible to continuously perform 30 indoor latent heat
load processing and indoor sensible heat load
processing. This makes it  possible to more stably
provide room humidity control, when compared to the
first  embodiment. 5 THIRD EMBODIMENT OF THE INVENTION
[0088] As shown in Figures 5 and 6, an air
conditioning apparatus (10) according to a  third
embodiment of the present invention is an example
obtained by modification of the  configuration of the
refrigerant circuit (20) of the first and second
embodiments. The  refrigerant circuit (20) of the
present embodiment includes, as a plurality of heat 10
exchangers (11, 12, 13, 14) for effecting
refrigerant/air heat exchange, two air heat
exchangers (11, 12) which mainly perform air sensible
heat processing and two adsorption  heat exchangers
(13, 14) which mainly perform air latent heat
processing. [0089] Like the refrigerant circuit (20)
of each of the foregoing embodiments, the  refrigerant
circuit (20) of the present embodiment is a closed
circuit along which a 



15 compressor (21), an outdoor heat exchanger (22), an
expansion mechanism (23), and an  indoor heat
exchanger (24) are fluidly connected. The refrigerant
circuit (20) is provided  with a four way switching
valve (25, 26) as a switching mechanism for reversing
the  circulation direction of refrigerant flow. And
the outdoor heat exchanger (22) is made up  of the
first air heat exchanger (11). The indoor heat
exchanger (24) is made up of the first 20 adsorption
heat exchanger (13) and the second adsorption heat
exchanger (14) which are  connected in series fluid
communication with each other by way of the expansion
mechanism (23), and the second air heat exchanger
(12). [0090] The switching mechanism (25, 26) is made
up of a first four way switching  valve (first
switching mechanism) (25) for reversing the general
circulation direction of  25 refrigerant flow in the
refrigerant circuit (20) and a second four way
switching valve (second switching mechanism) (26) for
reversing the direction of refrigerant flow between
the first adsorption heat exchanger (13) and the
second adsorption heat exchanger (14).  [0091] In the
refrigerant circuit (20), the discharge side of the
compressor (21) is 31 connected in fluid communication
with a first port (P1) of the first four way switching
valve (25). A second port (P2) of the first four way
switching valve (25) is connected in  fluid
communication with the first air heat exchanger (11).
And the first air heat  exchanger (11) is connected in
fluid communication with a first port (P1) of the
second 5 four way switching valve (26). A second port
(P2) of the second four way switching  valve (26) is
connected in fluid communication with the first
adsorption heat exchanger  (13). And the expansion
valve (23) and the second adsorption heat exchanger
(14) are  sequentially connected in series fluid
communication with the first adsorption heat
exchanger (13). The second adsorption heat exchanger
(14) is connected in fluid 10 communication with a
third port (P3) of the second four way switching valve
(26). And a  fourth port (P4) of the second four way
switching valve (26) is connected in fluid
communication by way of the second air heat exchanger
(12) with a third port (P3) of the  first four way
switching valve (25). In addition, a fourth port (P4)
of the first four way  switching valve (25) is
connected in fluid communication with the suction side
of the 



15 compressor (21). [0092] The first four way
switching valve (25) is operative to switch between a
first  state which allows fluid communication between
the first port (P1) and the second port  (P2) and
fluid communication between the third port (P3) and
the fourth port (P4) (as  indicated by solid line in
Figures 5(A) and 5(B)), and a second state which
allows fluid 20 communication between the first port
(P 1) and the third port (P3) and fluid communication
between the second port (P2) and the fourth port (P4)
(as indicated by solid line in Figures  6(A) and
6(B)). [0093] The second four way switching valve (26)
is operative to switch between a first  state which
allows fluid communication between the first port (P1)
and the second port 25 (P2) and fluid communication
between the third port (P3) and the fourth port (P4)
(as  indicated by solid line in Figures 5(A) and
6(A)), and a second state which allows fluid
communication between the first port (P 1) and the
third port (P3) and fluid communication  between the
second port (P2) and the fourth port (P4) (as
indicated by solid line in Figures. 32 5(B) and 6(B)).
[0094] With reference to Figure 7 which is an
installation diagram, the air conditioning  apparatus
(10) is made up of an outdoor unit (110) which is
installed outdoors, an indoor  unit (120) mounted on
an indoor wall, and an interunit line (130) for
establishing fluid 5 communication between the outdoor
unit (110) and the indoor unit (120). The outdoor
unit (110) includes the first air heat exchanger (11)
which is the outdoor heat exchanger  (22) and an
outdoor fan (111) for supplying air to the outdoor
heat exchanger (22).  Additionally, as illustrated in
Figure 8 which is an arrangement diagram, the indoor
unit  (120) includes: the first adsorption heat
exchanger (13), the second adsorption heat 10
exchanger (14), and the second air heat exchanger (12)
which together form the indoor  heat exchanger (24);
an indoor fan (121) for supplying air to the indoor
heat exchanger  (24); and a damper (122) for air
passage switching in the indoor unit (120). Within the
indoor unit (120), the adsorption heat exchangers (13,
14) are disposed on the backside,  while the second
air heat exchanger (12) is disposed on the front side.
In addition, in the 



15 example of Figure 8, the second air heat exchanger
(12) is made up of two heat exchangers.  [0095] The
indoor unit (120) includes an air exhaust pipe (123)
in fluid  communication with the outdoors and an air
exhaust fan (124) for discharging air to the  outdoors
from the air exhaust pipe (123). The damper (122) is
composed of a first damper (122a) in association with
the first adsorption heat exchanger (13) and a second
20 damper (122b) in association with the second
adsorption heat exchanger (14). The  dampers (122a,
122b) are configured such that each damper is
operative to switch between  a first position which
allows a stream of room air (RA) after passage through
the  adsorption heat exchanger (13, 14) to be supplied
into the room by way of the indoor fan  (121), and a
second position which allows a stream of room air (RA)
after passage through 25 the adsorption heat exchanger
(13, 14) to be discharged to the outdoors by way of
the air  exhaust fan (124) and the air exhaust pipe
(123). [0096] Figure 9 is a conceptual illustration
which shows an installation state of the air
conditioning apparatus (10) as well as depicting air
flow during operation. As shown in 33 the figure, in
the indoor unit (120) of the air conditioning
apparatus (10), a stream of room  air (RA) after
passage through one of the first and second adsorption
heat exchangers (13,  14) is expelled to the outdoors,
while another stream of room air (RA) after passage
through the other adsorption heat exchanger and still
another stream of room air (RA) after  5 passage
through the second air heat exchanger (12) circulate
in the room. Additionally, in  the outdoor unit (110),
a stream of outside air (OA) passes through the first
air heat exchanger (11) and circulates outside the
room. RUNNING OPERATION 10 [0097] In the following,
the running operation of the air conditioning
apparatus (10) is  described. COOLING/DEHUMIDIFICATION
OPERATING MODE [0098] During the cooling and
dehumidification operating mode, the first four way
15 switching valve (25) changes state to the first
state. And a first operation of Figure 5(A) and a
second operation of Figure 5(B) are carried out
alternately. In the first operation,  



the second four way switching valve (26) changes state
to the first state. In the second  operation, the
second four way switching valve (26) changes state to
the second state. In  both the first operation and the
second operation, the degree of opening of the
expansion  20 valve (23) is reduced to a predetermined
value. [0099] In this state, in the first operation,
refrigerant discharged out of the compressor  (21)
condenses in the first air heat exchanger (11) and in
the first adsorption heat  exchanger (13).
Subsequently, the refrigerant expands in the expansion
valve (23),  evaporates in the second adsorption heat
exchanger (14) and in the second air heat 25 exchanger
(12), and is drawn back into the compressor (21). At
this time, a stream of  outside air (OA) after passage
through the first air heat exchanger (11) is expelled
to the  outdoors as exhaust air (EA); a stream of room
air (RA) after passage through the first  adsorption
heat exchanger (13) is expelled to the outdoors as
exhaust air (EA); and another 34 stream of room air
(RA) after passage through the second adsorption heat
exchanger (14)  and still another stream of room air
(RA) after passage through the second air heat
exchanger (12) each return into the room as supply air
(SA). [0100] At that time, air latent heat processing
is performed mainly in the second 5 adsorption heat
exchanger (14), while air sensible heat processing is
performed mainly in  the second air heat exchanger
(12). To sum up, one part of room air (RA) which
passes  through the indoor heat exchanger (24) is
dehumidified mainly by passage through the  second
adsorption heat exchanger (14) and returns into the
room, while the other part is  cooled mainly by
passage through the second air heat exchanger (12) and
returns into the  10 room. Thereby, it becomes
possible to efficiently provide room cooling and
dehumidification. Additionally, exhaust air (EA),
which is expelled to the outdoors after  its passage
through the indoor heat exchanger (24), regenerates
the adsorbent when passing  through the first
adsorption heat exchanger (13). [0101] On the other
hand, in the second operation, refrigerant discharged
out of the 15 compressor (21) condenses in the first
air heat exchanger (11) and in the second adsorption
heat exchanger (14). Subsequently, the refrigerant
expands in the expansion valve (23),  



evaporates in the first adsorption heat exchanger (13)
and in the second air heat exchanger  (12), and is
drawn back into the compressor (21). At this time, a
stream of outside air  (OA) after passage through the
first air heat exchanger (11) is expelled to the
outdoors as 20 exhaust air (EA); a stream of room air
(RA) after passage through the second adsorption  heat
exchanger (14) is expelled to the outdoors as exhaust
air (EA); and a stream of room  air (RA) after passage
through the first adsorption heat exchanger (13) and
another stream  of room air (RA) after passage through
the second air heat exchanger (12) each return into
the room as supply air (SA). 25 [0102] At that time,
air latent heat processing is performed mainly in the
first  adsorption heat exchanger (13), while air
sensible heat processing is performed mainly in  the
second air heat exchanger (12). To sum up, one part of
room air (RA) which passes  through the indoor heat
exchanger (24) is dehumidified mainly by passage
through the first 35 adsorption heat exchanger (13)
and returns into the room, while the other part is
cooled  mainly by passage through the second air heat
exchanger (12) and returns into the room.  Thereby, it
becomes possible to efficiently provide room cooling
and dehumidification.  Additionally, exhaust air (EA),
which is expelled to the outdoors after its passage
through 5 the indoor heat exchanger (24), regenerates
the adsorbent when passing through the second
adsorption heat exchanger (14). [0103] By alternate
repetition of the first operation and the second
operation in the  way described above, it becomes
possible to continuously perform indoor latent heat
load  processing while continuously performing also
indoor sensible heat load processing. 10 Also at this
time, as the indoor latent heat load increases, the
time interval, at which  switching between the first
operation and the second operation is made, is
reduced.  Consequently, when the indoor latent heat
load is large, the frequency of switching is
increased to thereby increase the amount of
dehumidification for enhancing room comfort.  On the
other hand, when the indoor latent heat load is small,
the frequency of switching is 15 decreased to thereby
reduce the amount of dehumidification for enhancing
energy-savings. HEATING/HUMIDIFICATION OPERATING MODE 



[0104] During the heating and humidification operating
mode, the first four way  switching valve (25) changes
state to the second state. And a first operation of
Figure  20 6(A) and a second operation of Figure 6(B)
are carried out alternately. In the first operation,
the second four way switching valve (26) changes state
to the first state. On  the other hand, in the second
operation, the second four way switching valve (26)
changes  state to the second state. In both the first
operation and the second operation, the degree  of
opening of the expansion valve (23) is reduced to a
predetermined value. 25 [0105] In this state, in the
first operation, refrigerant discharged out of the
compressor  (21) condenses in the second air heat
exchanger (12) and in the second adsorption heat
exchanger (14). Subsequently, the refrigerant expands
in the expansion valve (23),  evaporates in the first
adsorption heat exchanger (13) and in the first air
heat exchanger 36 (11), and is drawn back into the
compressor (21). At this time, a stream of outside air
(OA) after passage through the first air heat
exchanger (11) is expelled to the outdoors as  exhaust
air (EA); a stream of room air (RA) after passage
through the first adsorption heat  exchanger (13) is
expelled to the outdoors as exhaust air (EA); another
stream of room air 5 (RA) after passage through the
second adsorption heat exchanger (14) and still
another  stream of room air (RA) after passage through
the second air heat exchanger (12) each  return into
the room as supply air (SA). [0106] At that time, air
latent heat processing is performed mainly in the
second  adsorption heat exchanger (14), while air
sensible heat processing is processed mainly in  10
the second air heat exchanger (12). To sum up, one
part of room air (RA) which passes through the indoor
heat exchanger (24) is humidified mainly by passage
through the  second adsorption heat exchanger (14) and
returns into the room, while the other part is  heated
mainly by passage through the second air heat
exchanger (12) and returns into the  room. Thereby, it
becomes possible to efficiently provide room heating
and 15 humidification. Additionally, exhaust air (EA),
which is expelled to the outdoors after  passage
through the indoor heat exchanger (24), gives moisture
to the adsorbent when  passing through the first
adsorption heat exchanger (13). 



[0107] On the other hand, in the second operation,
refrigerant discharged out of the  compressor (21)
condenses in the second air heat exchanger (12) and in
the first adsorption  20 heat exchanger (13).
Subsequently, the refrigerant expands in the expansion
valve (23), evaporates in the second adsorption heat
exchanger (14) and in the first air heat exchanger
(11), and is drawn back into the compressor (21). At
this time, a stream of outside air  (OA) after passage
through the first air heat exchanger (11) is expelled
to the outdoors as  exhaust air (EA); a stream of room
air (RA) after passage through the second adsorption
25 heat exchanger (14) is expelled to the outdoors as
exhaust air (EA); and a stream of room  air (RA) after
passage through the first adsorption heat exchanger
(13) and another stream  of room air (RA) after
passage through the second air heat exchanger (12)
each return into  the room as supply air (SA). 37
[0108] At that time, air latent heat processing is
performed mainly in the first  adsorption heat
exchanger (13), while air sensible heat processing is
performed mainly in  the second air heat exchanger
(12). To sum up, one part of room air (RA) which
passes  through the indoor heat exchanger (24) is
humidified mainly by passage through the first 5
adsorption heat exchanger (13) and returns into the
room, while the other part is heated  mainly by
passage through the second air heat exchanger (12) and
returns into the room.  Thereby, it becomes possible
to efficiently provide room heating and
humidification.  Additionally, exhaust air (EA), which
is expelled to the outdoors after passage through the
indoor heat exchanger (24), gives moisture to the
adsorbent when passing through the 10 second
adsorption heat exchanger (14). [0109] By alternate
repetition of the first operation and the second
operation in the  way described above, it becomes
possible to continuously perform indoor latent heat
load  processing while continuously performing also
indoor sensible heat load processing.  Also at this
time, switching between the first operation and the
second operation is 15 accomplished at time intervals
depending on the indoor latent heat load. EFFECTS OF
THE THIRD EMBODIMENT [0110] In accordance with the
third embodiment, during both of the cooling and  



dehumidification operating mode and the heating and
humidification operating mode, by  20 switching
between the first adsorption heat exchanger (13) and
the second adsorption heat exchanger (14), either one
of them is used to perform latent heat processing,
thereby  making it possible to continuously performing
indoor latent heat load processing.  Additionally,
indoor sensible heat load processing can be performed
continuously in the  second air heat exchanger (12).
Accordingly, in comparison with the first embodiment,
it 25 becomes possible to more stably control room
humidity, and it also becomes possible to  more stably
control room temperature in comparison with the second
embodiment. FOURTH EMBODIMENT OF THE INVENTION 38
[0111 ] As shown in Figures 10 and 11, an air
conditioning apparatus (10) according to  a fourth
embodiment of the present invention is an example
obtained by modification of  the configuration of the
refrigerant circuit (20) of the first to third
embodiments. The  refrigerant circuit (20) of the
present embodiment includes, as a plurality of heat 5
exchangers (11, 12, 13, 14) for effecting
refrigerant/air heat exchange, two air heat
exchangers (11, 12) which mainly perform air sensible
heat processing and two adsorption  heat exchangers
(13, 14) which mainly perform air latent heat
processing, as in the third  embodiment. [0112] Like
the refrigerant circuit (20) of each of the foregoing
embodiments, the  10 refrigerant circuit (20) of the
present embodiment is a closed circuit along which a
compressor (21), an outdoor heat exchanger (22), an
expansion mechanism (23), and an  indoor heat
exchanger (24) which are connected in fluid
communication. The refrigerant  circuit (20) is
provided with a four way switching valve (25, 26) as a
switching mechanism  for reversing the circulation
direction of refrigerant flow., The expansion
mechanism (23) 15 is made up of a first expansion
valve (first expansion mechanism) (31) and a second
expansion valve (second expansion mechanism) (32).
Additionally, the outdoor heat  exchanger (22) is made
up of the first air heat exchanger (11). The indoor
heat exchanger  (24) is made up of the first
adsorption heat exchanger (13) and the second
adsorption heat  exchanger (14) which are connected in
series fluid communication with each other by way 



20 of the second expansion mechanism (32), and the
second air heat exchanger (12).  [0113] The switching
mechanism (25, 26) is made up of a first four way
switching  valve (first switching mechanism) (25) for
reversing the general circulation direction of
refrigerant flow in the refrigerant circuit (20), and
a second four way switching valve  (second switching
mechanism) (26) for reversing the direction of
refrigerant flow between 25 the first adsorption heat
exchanger (13) and the second adsorption heat
exchanger (14).  [0114] In the refrigerant circuit
(20), the discharge side of the compressor (21) is
connected in fluid communication with a first port (P
1) of the first four way switching  valve (25). A
second port (P2) of the first four way switching valve
(25) is connected in 39 fluid communication with the
first air heat exchanger (11). The first expansion
valve (31)  and the second air heat exchanger (12) are
sequentially connected in series fluid  communication
with the first air heat exchanger (11). The second air
heat exchanger (12)  is connected in fluid
communication with a third port (P3) of the first four
way switching 5 valve (25). A fourth port (P4) of the
first four way switching valve (25) is connected in
fluid communication with the suction side of the
compressor (21). [0115] In parallel with the first air
heat exchanger (11), a first port (P1) of the second
four way switching valve (26) is connected in fluid
communication with the second port  (P2) of the first
four way switching valve (25). The first adsorption
heat exchanger (13), 10 the second expansion valve
(32), and the second adsorption heat exchanger (14)
are  sequentially connected in series fluid
communication with a second port (P2) of the second
four way switching valve (26). The second adsorption
heat exchanger (14) is connected  in fluid
communication with a third port (P3) of the second
four way switching valve (26).  A fourth port (P4) of
the second four way switching valve (26) is fluidly
connected, in 15 parallel with the second air heat
exchanger (12), to the first port (P 1) of the first
four way  switching valve (25). [0116] In the
refrigerant circuit (20), the compressor (21), the
first air heat exchanger  (11), the first expansion
mechanism (31), and the second air heat exchanger (12)
are fluidly  connected in sequence, and the first
adsorption heat exchanger (13), the second expansion 



20 mechanism (32), and the second adsorption heat
exchanger (14) are fluidly connected in  parallel with
the first air heat exchanger (11), the first expansion
mechanism (31), and the  second air heat exchanger
(12). [0117] The first four way switching valve (25)
is operative to switch between a first  state which
allows fluid communication between the first port (PI)
and the second port  25 (P2) and fluid communication
between the third port (P3) and the fourth port (P4)
(as indicated by solid line in Figures 10(A) and
10(B)), and a second state which allows fluid
communication between the first port (P1) and the
third port (P3) and fluid communication  between the
second port (P2) and the fourth port (P4) (as
indicated by solid line in Figures 40 11(A) and
11(B)). [0118] The second four way switching valve
(26) is operative to switch between a first  state
which allows fluid communication between the first
port (P 1) and the second port  (P2) and fluid
communication between the third port (P3) and the
fourth port (P4) (as 5 indicated by solid line in
Figures 10(A) and 11(A)), and a second state which
allows fluid  communication between the first port
(P1) and the third port (P3) and fluid communication
between the second port (P2) and the fourth port (P4)
(as indicated by solid line in Figures  10(B) and
11(B)). 10 RUNNING OPERATION [0119] In the following,
the running operation of the air conditioning
apparatus (10) is  described. COOLING/DEHUMIDIFICATION
OPERATING MODE 15 [0120] During the cooling and
dehumidification operating mode, the first four way
switching valve (25) changes state to the first state.
And a first operation of Figure 10(A)  and a second
operation of Figure 10(B) are carried out alternately.
In the first operation,  the second four way switching
valve (26) changes state to the first state. On the
other  hand, in the second operation, the second four
way switching valve (26) changes state to 20 the
second state. In both the first operation and the
second operation, the degree of  opening of each of
the first and second expansion valves (31, 32) is
reduced to a respective  



predetermined value. [0121] In this state, in the
first operation, one part ofrefrigerant discharged out
of the  compressor (21) condenses in the first air
heat exchanger (11). Subsequently, the one part  25 of
the refrigerant expands in the first expansion valve
(31), evaporates in the second air heat exchanger
(12), and is drawn back into the compressor (21). On
the other hand, the  remaining other part of the
refrigerant discharged from the compressor (21)
condenses in  the first adsorption heat exchanger
(13), expands in the second expansion valve (32), 41
evaporates in the second adsorption heat exchanger
(14), and is drawn back to the  compressor (21). At
this time, a stream of outside air (OA) after passage
through the first  air heat exchanger (11) is expelled
to the outdoors as exhaust air (EA); a stream of room
air  (RA) after passage through the first adsorption
heat exchanger (13) is expelled to the 5 outdoors as
exhaust air (EA), another stream of room air (RA)
after passage through the  second adsorption heat
exchanger (14) and still another stream of room air
(RA) after  passage through the second air heat
exchanger (12) each return into the room as supply air
(SA). [0122] At that time, air latent heat processing
is performed mainly in the second 10 adsorption heat
exchanger (14), while air sensible heat processing is
performed mainly in  the second air heat exchanger
(12). To sum up, one part of room air (RA) which
passes  through the indoor heat exchanger (24) is
dehumidified mainly by passage through the  second
adsorption heat exchanger (14) and returns into the
room, while the other part is  cooled mainly by
passage through the second air heat exchanger (12) and
returns into the  15 room. Thereby, it becomes
possible to efficiently provide room cooling and
dehumidification. Additionally, exhaust air (EA),
which is expelled to outside the room  after passage
through the indoor heat exchanger (24), regenerates
the adsorbent when  passing through the first
adsorption heat exchanger (13). [0123] On the other
hand, in the second operation, one part of refrigerant
discharged  20 out of the compressor (21) condenses in
the first air heat exchanger (11). Subsequently,  the
one part of the refrigerant expands in the first
expansion valve (31), evaporates in the  



second air heat exchanger (12), and is drawn back into
the compressor (21). On the other  hand, the remaining
other part of the refrigerant discharged from the
compressor (21)  condenses in the second adsorption
heat exchanger (14), expands in the second expansion
25 valve (32), evaporates in the first adsorption heat
exchanger (13), and is drawn back into  the compressor
(21). At this time, a stream of outside air (OA) after
passage through the  first air heat exchanger (11) is
expelled to the outdoors as exhaust air (EA); a stream
of  room air (RA) after passage through the second
adsorption heat exchanger (14) is expelled 42 to the
outdoors as exhaust air (EA); and a stream of room air
(RA) after passage through  the first adsorption heat
exchanger (13) and another stream of room air (RA)
after passage  through the second air heat exchanger
(12) each return into the room as supply air (SA).
[0124] At that time, air latent heat processing is
performed mainly in the first 5 adsorption heat
exchanger (13), while air sensible heat processing is
performed mainly in  the second air heat exchanger
(12). To sum up, one part of room air (RA) which
passes  through the indoor heat exchanger (24) is
dehumidified mainly by passage through the first
adsorption heat exchanger (13) and returns into the
room, while the remaining other part of  the room air
(RA) is cooled mainly by passage through the second
air heat exchanger (12) 10 and returns into the room.
Thereby, it becomes possible to efficiently provide
room  cooling and dehumidification. Additionally,
exhaust air (EA), which is expelled to  outside the
room after passage through the indoor heat exchanger
(24), regenerates the  adsorbent when passing through
the second adsorption heat exchanger (14). [0125] By
alternate repetition of the first operation and the
second operation in the  15 way described above, it
becomes possible to continuously perform indoor latent
heat load  processing while continuously performing
also indoor sensible heat load processing.  Also at
this time, as the indoor latent heat load increases,
the time interval, at which  switching between the
first operation and the second operation is made, is
reduced.  Consequently, when the indoor latent heat
load is large, the frequency of switching is 20
increased to thereby increase the amount of
dehumidification for enhancing room comfort.  On the
other hand, when the indoor latent heat load is small,
the frequency of switching is  



decreased to thereby reduce the amount of
dehumidification for enhancing energy-savings.
HEATING/HUMIDIFICATION OPERATING MODE 25 [0126] During
the heating and humidification operating mode, the
first four way  switching valve (25) changes state to
the second state. And a first operation of Figure
11(A) and a second operation of Figure 11(B) are
carried out alternately. In the first  operation, the
second four way switching valve (26) changes state to
the first state. On 43 the other hand, in the second
operation, the second four way switching valve (26)
changes  state to the second state. In both the first
operation and the second operation, the degree  of
opening of the expansion valve (23) is reduced to a
predetermined value. [0127] In this state, in the
first operation, one part of refrigerant discharged
out of the  5 compressor (21) condenses in the second
air heat exchanger (12). Subsequently, the one  part
of the refrigerant expands in the first expansion
valve (31), evaporates in the first air  heat
exchanger (11), and is drawn back into the compressor
(21). On the other hand, the  remaining other part of
the refrigerant discharged out of the compressor (21)
condenses in  the second adsorption heat exchanger
(14). Subsequently, the refrigerant expands in the 10
second expansion valve (32), evaporates in the first
adsorption heat exchanger (13), and  returns into the
compressor (21). At this time, a stream of outside air
(OA) after passage  through the first air heat
exchanger (11) is expelled to the outdoors as exhaust
air (EA); a  stream of room air (RA) after passage
through the first adsorption heat exchanger (13) is
expelled to the outdoors as exhaust air (EA); a stream
of room air (RA) after passage 15 through the second
adsorption heat exchanger (14) and another stream of
room air (RA)  after passage through the second air
heat exchanger (12) each return into the room as
supply air (SA). [0128] At that time, in the room, air
latent heat processing is performed mainly in the
second adsorption heat exchanger (14), while air
sensible heat processing is performed  20 mainly in
the second air heat exchanger (12). To sum up, one
part of room air (RA) passing through the indoor heat
exchanger (24) is humidified mainly by passage through
the second adsorption heat exchanger (14) and returns
into the room, while the other part is  



heated mainly by passage through the second air heat
exchanger (12) and returns into the  room. Thereby, it
becomes possible to efficiently provide room heating
and 25 humidification. Additionally, exhaust air (EA),
which is expelled to outside the room  after passage
through the indoor heat exchanger (24), gives moisture
to the adsorbent when  passing through the first
adsorption heat exchanger (13). [0129] On the other
hand, in the second operation, one part of refrigerant
discharged 44 out of the compressor (21) condenses in
the second air heat exchanger (12). Subsequently,  the
one part of the refrigerant expands in the first
expansion valve (31), evaporates in the  first air
heat exchanger (11), and is drawn back into the
compressor (21). The remaining  other part of the
refrigerant discharged out of the compressor (21)
condenses in the first 5 adsorption heat exchanger
(13). Subsequently, the remaining other part of the
refrigerant  expands in the second expansion valve
(32), evaporates in the second adsorption heat
exchanger (14), and returns into the compressor (21).
At this time, a stream of outside air  (OA) after
passage through the first air heat exchanger (11) is
expelled to the outdoors as  exhaust air (EA); a
stream of room air (RA) after passage through the
second adsorption 10 heat exchanger (14) is expelled
to the outdoors as exhaust air (EA); and another
stream of  room air (RA) after passage through the
first adsorption heat exchanger (13) and still
another stream of room air (RA) after passage through
the second air heat exchanger (12)  each return into
the room as supply air (SA). [0130] At that time, air
latent heat processing is performed mainly in the
first 15 adsorption heat exchanger (13), while air
sensible heat processing is performed mainly in  the
second air heat exchanger (12). To sum up, one part of
room air (RA) which passes  through the indoor heat
exchanger (24) is humidified mainly by passage through
the first  adsorption heat exchanger (13) and returns
into the room, while the other part is heated  mainly
by passage through the second air heat exchanger (12)
and returns into the room. 20 Thereby, it becomes
possible to efficiently provide room heating and
humidification.  Additionally, exhaust air (EA), which
is expelled to outside the room after passage through
the indoor heat exchanger (24), gives moisture to the
adsorbent when passing through the  



second adsorption heat exchanger (14). [0131] By
alternate repetition of the first operation and the
second operation in the  25 way described above, it
becomes possible to continuously perform indoor latent
heat load  processing while continuously performing
also indoor sensible heat load processing.  Also at
this time, switching between the first operation and
the second operation is  accomplished at time
intervals depending on the indoor latent heat load. 45
EFFECTS OF THE FOURTH EMBODIMENT [0132] In accordance
with the fourth embodiment, during both of the cooling
and  dehumidification operating mode and the heating
and humidification operating mode, by  5 switching
between the first adsorption heat exchanger (13) and
the second adsorption heat exchanger (14), either one
of them is used to perform latent heat processing,
thereby  making it possible to continuously perform
indoor latent heat load processing.  Additionally, it
is possible to perform indoor sensible heat load
processing in the second air  heat exchanger (12).
Accordingly, like the third embodiment, it becomes
possible to 10 stably control room humidity and it
also becomes possible to stably control room
temperature. [0133] Additionally, in the fourth
embodiment, the flow rate of refrigerant flowing
through the air heat exchangers (11, 12) and the flow
rate of refrigerant flowing through  the adsorption
heat exchangers (13, 14) are controlled, respectively,
by the expansion valve 15 (31) and by the expansion
valve (32). This facilitates the control of performing
indoor  latent load processing and sensible heat load
processing, when compared to the third  embodiment.
FIFTH EMBODIMENT OF THE INVENTION 20 [0134] As can be
seen from Figures 12 and 13, an air conditioning
apparatus (10)  according to a fifth embodiment of the
present invention is provided with a refrigerant
circuit (20) having the same configuration as that of
the refrigerant circuit (20) of the  fourth
embodiment. The present embodiment, however, is an
example in which the first  adsorption heat exchanger
(13) and the second adsorption heat exchanger (14) are
both 



25 installed outdoors. In other words, in the
refrigerant circuit (20) of the present  embodiment,
the outdoor heat exchanger (22) is made up of the
first air heat exchanger  (11), the first adsorption
heat exchanger (13), and the second adsorption heat
exchanger  (14), while the indoor heat exchanger (24)
is made up of the second air heat exchanger (12) 46
alone. Additionally, the air conditioning apparatus
(10) of the present embodiment is in  the form of an
air conditioning apparatus of the air supply fan type
in which the amount of  air which is supplied to an
indoor space exceeds the amount of air which is
expelled to the  outdoors. 5 [0135] As mentioned
above, the refrigerant circuitry of the present
embodiment is the  same as that of the fourth
embodiment, and its specific description is omitted
here. [0136] Figure 14 is a conceptual diagram which
illustrates an installation state of the  air
conditioning apparatus (10) as well as depicting air
flow during operation. As shown  in the figure, in the
outdoor unit (110) of the air conditioning apparatus
(10), a stream of  10 outside air (OA) which passes
through one of the first and second adsorption heat
exchangers (13, 14) is supplied into the room, while a
stream of outside air (OA) which  passes through the
other adsorption heat exchanger and another stream of
outside air (OA)  which passes through the first air
heat exchanger (11) circulate outside the room.
Additionally, in the indoor unit (120), a stream of
room air (RA) passes through the second 15 air heat
exchanger (12) and circulates in the room. RUNNING
OPERATION [0137] In the following, the running
operation of the air conditioning apparatus (10) is
described. Since the flow of refrigerant in the
refrigerant circuit is the same as the fourth  20
embodiment, the flow of air is mainly described here.
COOLING/DEHUMIDIFICATION OPERATING MODE [0138] During
the cooling and dehumidification operating mode, a
first operation of  Figure 12 (A) and a second
operation of Figure 12 (B) are carried out
alternately. In the 25 first operation, the first air
heat exchanger (11) and the first adsorption heat
exchanger (13)  operate as condensers, while the
second air heat exchanger (12) and the second
adsorption  



heat exchanger (14) operate as evaporators. And, a
stream of outside air (OA) after  passage through the
first air heat exchanger (11) and another stream of
outside air (OA) 47 after passage through the first
adsorption heat exchanger (13) are each expelled to
the  outdoors as exhaust air (EA); still another
stream of outside air (OA) after passage through  the
second adsorption heat exchanger (14) is supplied as
supply air (SA); and a stream of  room air (RA) after
passage through the second air heat exchanger (12)
returns into the 5 room as supply air (SA). [0139] At
that time, air latent heat processing is performed
mainly in the second  adsorption heat exchanger (14),
while air sensible heat processing is performed mainly
in  the second air heat exchanger (12). To sum up, one
part of outside air (OA) is  dehumidified mainly by
passage through the second adsorption heat exchanger
(14) and 10 supplied into the room, while room air
(RA) is cooled mainly by passage through the  second
air heat exchanger (12) and returns into the room.
Thereby, it becomes possible to  efficiently provide
room cooling and dehumidification. Additionally,
another part of  outside air (OA) regenerates the
adsorbent when passing through the first adsorption
heat  exchanger (13). 15 [0140] In the second
operation, the first air heat exchanger (11) and the
second  adsorption heat exchanger (14) operate as
condensers, while the second air heat exchanger  (12)
and the first adsorption heat exchanger (13) operate
as evaporators. And a stream of  outside air (OA)
after passage through the first air heat exchanger
(11) and another stream  of outside air (OA) after
passage through the second adsorption heat exchanger
(14) are 20 each expelled to the outdoors as exhaust
air (EA); still another stream of outside air (OA)
after passage through the first adsorption heat
exchanger (13) is supplied to the room as  supply air
(SA); a stream of room air (RA) after passage through
the second air heat  exchanger (12) also returns into
the room as supply air (SA). [0141] At that time, air
latent heat processing is performed mainly in the
first 25 adsorption heat exchanger (13), while air
sensible heat processing is performed mainly in  the
second air heat exchanger (12). To sum up, one part of
outside air (OA) is  



dehumidified mainly by passage through the first
adsorption heat exchanger (13) and  supplied into the
room, while room air (RA) is cooled mainly by passage
through the 48 second air heat exchanger (12) and
returns into the room. Thereby, it becomes possible to
efficiently perform room cooling and dehumidification.
Additionally, another part of  outside air (OA)
regenerates the adsorbent when passing through the
second adsorption  heat exchanger (14). 5 [0142] By
alternate repetition of the first operation and the
second operation in the  way described above, it
becomes possible to continuously performing indoor
latent heat  load processing while continuously
performing also indoor sensible heat load processing.
Also at this time, as the indoor latent heat load
increases, the time interval, at which  switching
between the first operation and the second operation
is accomplished, is reduced. 10 HEATING/HUMIDIFICATION
OPERATING MODE [0143] During the heating and
humidification operating mode, a first operation of
Figure 13(A) and a second operation of Figure 13(B)
are carried out alternately. In the  first operation,
the second air heat exchanger (12) and the second
adsorption heat 15 exchanger (14) operate as
condensers, while the first air heat exchanger (11)
and the first  adsorption heat exchanger (13) operate
as evaporators. And a stream of outside air (OA)
after passage through the first air heat exchanger
(11) and another stream of outside air  (OA) after
passage through the first adsorption heat exchanger
(13) are each expelled to the  outdoors as exhaust air
(EA); still another stream of outside air (OA) after
passage through 20 the second adsorption heat
exchanger (14) is supplied to the room as supply air
(SA); and a  stream of room air (RA) after passage
through the second air heat exchanger (12) returns
into the room as supply air (SA). [0144] At that time,
air latent heat processing is performed mainly in the
second  adsorption heat exchanger (14), while air
sensible heat processing is performed mainly in  25
the second air heat exchanger (12). To sum up, one
part of outside air (OA) is humidified mainly by
passage through the second adsorption heat exchanger
(14) and supplied into the  



room, while room air (RA) is heated mainly by passage
through the second air heat  exchanger (12) and
returns into the room. Thereby, it becomes possible to
efficiently 49 provide room heating and
humidification. Additionally, another part of outside
air (OA)  gives moisture to the adsorbent when passing
through the first adsorption heat exchanger  (13).
[0145] On the other hand, in the second operation, the
second air heat exchanger (12)  5 and the first
adsorption heat exchanger (13) operate as condensers,
while the first air heat  exchanger (11) and the
second adsorption heat exchanger (14) operate as
evaporators.  And, a stream of outside air (OA) after
passage through the first air heat exchanger (11)  and
another stream of outside air (OA) after passage
through the second adsorption heat  exchanger (14) are
each expelled to the outdoors as exhaust air (EA);
still another stream 10 of outside air (OA) after
passage through the first adsorption heat exchanger
(13) is  supplied to the room as supply air (SA); and
a stream of room air (RA) after passage  through the
second air heat exchanger (12) returns into the room
as supply air (SA).  [0146] At that time, air latent
heat processing is performed mainly in the first
adsorption heat exchanger (13), while air sensible
heat processing is performed mainly in 15 the second
air heat exchanger (12). To sum up, one part of
outside air (OA) is humidified  mainly by passage
through the first adsorption heat exchanger (13) and
supplied into the  room, while room air (RA) is heated
mainly by passage through the second air heat
exchanger (12) and returns into the room. This makes
it possible to efficiently provide  room heating and
humidification. Additionally, another part of outside
air (OA) gives, 20 when it is passing through the
second adsorption heat exchanger (14), moisture to the
adsorbent. [0147] By alternate repetition of the first
operation and the second operation in the  way
described above, it becomes possible to continuously
perform indoor latent heat load  processing while
continuously performing also indoor sensible heat load
processing. 25 Also at this time, switching between
the first operation and the second operation is made
at  time intervals depending on the indoor latent heat
load. 



[0148] As described above, the present invention is
applicable in air conditioning  apparatus of the air
supply fan type. Also in such a case, the same effects
that each of the 50 above-described embodiments
provides are obtained.  SIXTH EMBODIMENT OF THE
INVENTION [0149] As shown in Figures 15 and 16, an air
conditioning apparatus of a sixth  embodiment of the
present invention is identical in refrigerant
circuitry with the fourth 5 embodiment. Additionally,
the air conditioning apparatus (10) of the present
embodiment  is in the form of an air conditioning
apparatus of the air ventilation fan type in which the
amount of air which is supplied to an indoor space is
in balance with the amount of air  which is expelled
to the outdoors. [0150] Figure 17 is a conceptual
diagram which illustrates an installation state of the
10 air conditioning apparatus (10) as well as
depicting air flow during operation. As shown  in the
figure, in the indoor unit (120) of the air
conditioning apparatus (10), a stream of  outside air
(OA) passing through one of the first and second
adsorption heat exchangers  (13, 14) is supplied to
the room, while a stream of room air (RA) passing
through the other  adsorption heat exchanger is
expelled to outside the room. On the other hand,
another 15 stream of room air (RA) passing through the
second air heat exchanger (12) circulates in  the
room. Furthermore, in the outdoor unit (110), a stream
of outside air (OA) passes  through the first air heat
exchanger (11) and circulates outside the room.
RUNNING OPERATION 20 [0151] The running operation of
the air conditioning apparatus (10) is now described
below. Since the flow of refrigerant in the
refrigerant circuit is the same as in the fourth
embodiment, the flow of air is mainly described here.
COOLING/DEHUMIDIFICATION OPERATING MODE 25 [0152]
During the cooling and dehumidification operating
mode, a first operation of  Figure 15(A) and a second
operation of Figure 15(B) are carried out alternately.
In the  first operation, the first air heat exchanger
(11) and the first adsorption heat exchanger (13)
operate as condensers, while the second air heat
exchanger (12) and the second adsorption 



51 heat exchanger (14) operate as evaporators. And, a
stream of outside air (OA) after  passage through the
first air heat exchanger (11) is expelled to the
outdoors as exhaust air  (EA); a stream of room air
(RA) after passage through the second air heat
exchanger (12)  returns into the room as supply air
(SA); another stream of room air (RA) after passage 5
through the first adsorption heat exchanger (13) is
expelled to the outdoors as exhaust air  (EA); and
another stream of outside air (OA) after passage
through the second adsorption  heat exchanger (14) is
supplied to the room as supply air (SA). [0153] At
that time, air latent heat processing is performed
mainly in the second  adsorption heat exchanger (14),
while air sensible heat processing is performed mainly
in  10 the second air heat exchanger (12). To sum up,
one part of outside air (OA) is dehumidified mainly by
passage through the second adsorption heat exchanger
(14) and is  supplied to the room, while one part of
room air (RA) is cooled mainly by passage through  the
second air heat exchanger (12) and returns into the
room. This makes it possible to  efficiently provide
room cooling and dehumidification. Additionally,
another part of 15 room air (RA) regenerates, when it
is passing through the first adsorption heat exchanger
(13), the adsorbent. [0154] In the second operation,
the first air heat exchanger (11) and the second
adsorption heat exchanger (14) operate as condensers,
while the second air heat exchanger  (12) and the
first adsorption heat exchanger (13) operate as
evaporators. And, a stream of 20 outside air (OA)
after passage through the first air heat exchanger
(11) is expelled to the  outdoors as exhaust air (EA),
while a stream of room air (RA) after passage through
the  second air heat exchanger (12) returns into the
room as supply air (SA). Additionally,  another stream
of outside air (OA) after passage through the first
adsorption heat exchanger (13) is supplied to the room
as supply air (SA), while still another stream of 25
room air (RA) after passage through the second
adsorption heat exchanger (14) is expelled  to the
outdoors as exhaust air (EA). [0155] At that time, air
latent heat processing is performed mainly in the
first  adsorption heat exchanger (13), while air
sensible heat processing is performed mainly in 



52 the second air heat exchanger (12). To sum up, one
part of outside air (OA) is  dehumidified mainly by
passage through the first adsorption heat exchanger
(13) and is  supplied to the room, while one part of
room air (RA) is cooled mainly by passage through  the
second air heat exchanger (12) and returns into the
room. This makes it possible to 5 efficiently provide
room cooling and dehumidification. Additionally,
another part of  room air (RA) regenerates, when it is
passing through the second adsorption heat  exchanger
(14), the adsorbent. [0156] By alternate repetition of
the first operation and the second operation in the
way described above, it becomes possible to
continuously perform indoor latent heat load  10
processing while continuously performing also indoor
sensible heat load processing. Also at this time, as
the indoor latent heat load increases, the time
interval, at which  switching between the first
operation and the second operation is made, is
reduced. HEATING/HUMIDIFICATION OPERATING MODE 15
[0157] During the heating and humidification operating
mode, a first operation of  Figure 16(A) and a second
operation of Figure 16(B) are carried out alternately.
In the  first operation, the second air heat exchanger
(12) and the second adsorption heat  exchanger (14)
operate as condensers, while the first air heat
exchanger (11) and the first  adsorption heat
exchanger (13) operate as evaporators. And, a stream
of outside air (OA) 20 after passage through the first
air heat exchanger (11) is expelled to the outdoors as
exhaust  air (EA), while a stream of room air (RA)
after passage through the second air heat  exchanger
(12) returns into the room as supply air (SA). On the
other hand, another  stream of room air (RA) after
passage through the first adsorption heat exchanger
(13) is  expelled to the outdoors as exhaust air (EA),
while another stream of outside air (OA) after 25
passage through the second adsorption heat exchanger
(14) is supplied to the room as  supply air (SA).
[0158] At that time, air latent heat processing is
performed mainly in the second  adsorption heat
exchanger (14), while air sensible heat processing is
performed mainly in 53 



the second air heat exchanger (12). To sum up, one
part of outside air (OA) is humidified  mainly by
passage through the second adsorption heat exchanger
(14) and is supplied to  the room, while one part of
room air (RA) is heated mainly by passage through the
second  air heat exchanger (12) and returns into the
room. This makes it possible to efficiently 5 provide
room heating and humidification. Additionally, another
part of room air (RA)  gives, when it is passing
through the first adsorption heat exchanger (13),
moisture to the  adsorbent. [0159] On the other hand,
in the second operation, the second air heat exchanger
(12)  and the first adsorption heat exchanger (13)
operate as condensers, while the first air heat  10
exchanger (11) and the second adsorption heat
exchanger (14) operate as evaporators. And, a stream
of outside air (OA) after passage through the first
air heat exchanger (11) is  expelled to the outdoors
as exhaust air (EA), while a stream of room air (RA)
after passage  through the second air heat exchanger
(12) returns into the room as supply air (SA). On  the
other hand, another stream of outside air (OA) after
passage through the first 15 adsorption heat exchanger
(13) is supplied to the room as supply air (SA), while
another  stream of room air (RA) after passage through
the second adsorption heat exchanger (14) is  expelled
to the outdoors as exhaust air (EA). [0160] At that
time, air latent heat processing is performed mainly
in the first  adsorption heat exchanger (13), while
air sensible heat processing is performed mainly in
20 the second air heat exchanger (12). To sum up, one
part of outside air (OA) is humidified mainly by
passage through the first adsorption heat exchanger
(13) and is supplied to the  room, while one part of
room air (RA) is heated mainly by passage through the
second air  heat exchanger (12) and returns into the
room. This makes it possible to efficiently  provide
room heating and humidification. Additionally, another
stream of room air (RA) 25 gives, when it is passing
through the second adsorption heat exchanger (14),
moisture to  the adsorbent. [0161] By alternate
repetition of the first operation and the second
operation in the  way described above, it becomes
possible to continuously perform indoor latent heat
load 54 



processing while continuously performing also indoor
sensible heat load processing. Also at this time,
switching between the first operation and the second
operation is made at  time intervals depending on the
indoor latent heat load. [0162] As described above,
the present invention is applicable in air
conditioning 5 apparatus of the air ventilation fan
type. Also in such a case, the same effects that each
of  the above-described embodiments provides are
obtained. VARIATIONAL EXAMPLE [0163] In the examples
depicted in Figures 15-17, the two adsorption heat
exchangers  10 (13, 14) are disposed indoors.
Alternatively, these adsorption heat exchangers (13,
14)  maybe disposed outdoors, as shown in Figure 18.
In this case, in the outdoor unit (110),  a stream of
outside air (OA) passing through one of the first and
second adsorption heat  exchangers (13, 14) is
supplied to the room, while a stream of room air (RA)
passing  through the other adsorption heat exchanger
is expelled to the outdoors. Another stream 15 of room
air (RA) passing through the second air heat exchanger
(12) circulates in the room.  In the outdoor unit
(110), outside air (OA) passes through the first air
heat exchanger (11)  and circulates outside the room.
[0164] The above-described arrangement also makes it
possible to obtain the same  effects that the examples
of Figures 15-17 provide. 20 SEVENTH EMBODIMENT OF THE
INVENTION [0165] Referring to Figures 19 and 20, there
is shown an integral-type air conditioning  apparatus
(10) according to a seventh embodiment of the present
invention. This air  conditioning apparatus (10)
includes a single casing (150) which contains two air
heat 25 exchangers (11, 12) and two adsorption heat
exchangers (13, 14) and is installed under the  roof.
The seventh embodiment is one constructional example
when the air conditioning  apparatus (10) of the
present embodiment is formed as a full air ventilation
type. Figure  19 is a conceptual diagram which
illustrates an installation state of the air
conditioning 55 apparatus (10) as well as depicting
air flow during operation. Figure 20(A) is a
structural  



diagram when viewed from above. Figure 20(B) is a
structural diagram when viewed  from the left-hand
side. Figure 20(C) is a structural diagram when viewed
from the right- hand side. 5 [0166] The casing (150)
of the air conditioning apparatus (10) is shaped like
a  rectangular box. One of a pair of end surfaces of
the casing (150) is provided with a first  suction
opening (151) through which outside air (OA) is drawn
into the casing (150), and a  second suction opening
(152) through which room air (RA) is drawn into the
casing (150).  And, the other end surface of the
casing (150) is provided with a first blowout opening
10 (153) through which supply air (SA) is supplied to
an indoor space, and a second blowout  opening (154)
through which exhaust air (EA) is expelled to the
outdoors. These  openings, i.e. the first suction
opening (151), the second suction opening (152), the
first  blowout opening (153), and the second blowout
opening (154), are connected, respectively,  to ducts
so that outside air, room air, supply air, and exhaust
air flow therethrough. 15 [0167] The inside of the
casing (150) is divided into a heat exchange chamber
(160) in  which the air heat exchangers (11, 12) and
the adsorption heat exchangers (13, 14) are  disposed,
and a machine chamber (170) in which mechanical
components including fans  (191, 192), a compressor
(21) et cetera are disposed. [0168] The heat exchange
chamber (160) is divided, in the horizontal direction
of the  20 casing (150) in the figure, into three
sections. More specifically, an adsorption heat
exchanger chamber (161, 162) is formed in the center;
a first air heat exchanger chamber  (163) is formed on
one side of the adsorption heat exchanger chamber
(161, 162); and a  second air heat exchanger chamber
(164) is formed on the other side of the adsorption
heat  exchanger chamber (161, 162). The adsorption
heat exchanger chamber (161, 162) and 25 the air heat
exchanger chambers (163, 164) are each divided into
two spaces, i.e., upper  and low spaces, in their
height direction. On the other hand, the adsorption
heat  exchanger chamber (161, 162) is divided into two
rows in the cross direction (the vertical  direction
in the figure), thereby forming a first adsorption
heat exchanger chamber (161) 56 and a second
adsorption heat exchanger chamber (162). 



[0169] The first air heat exchanger (11) is disposed
in the upper space of the first air  heat exchanger
chamber (163). The second air heat exchanger (12) is
disposed in the  upper space of the second air heat
exchanger chamber (164). The first adsorption heat 5
exchanger (13) is disposed centrally between the upper
and lower spaces of the first  adsorption heat
exchanger chamber (161), while the second adsorption
heat exchanger (14)  is disposed centrally between the
upper and lower spaces of the second adsorption heat
exchanger chamber (162). [0170] Both the upper and
lower spaces of the first air heat exchanger chamber
(163)  10 are in fluid communication with the first
suction opening (151). A first damper (181) is
disposed in the upper space of the first air heat
exchanger chamber (163), such that it lies  between
the first air heat exchanger chamber (163) and the
first adsorption heat exchanger  chamber (161), while
a second damper (182) is disposed in the upper space
of the first air  heat exchanger chamber (163), such
that it lies between the first air heat exchanger 15
chamber (163) and the second adsorption heat exchanger
chamber (162). A third damper  (183) is disposed in
the lower space of the first air heat exchanger
chamber (163), such that  it lies between the first
air heat exchanger chamber (163) and the first
adsorption heat  exchanger chamber (161), while a
fourth damper (184) is disposed in the lower space of
the first air heat exchanger chamber (163), such that
it lies between the first air heat 20 exchanger
chamber (163) and the second adsorption heat exchanger
chamber (162).  [0171] Both the upper and lower spaces
of the second air heat exchanger chamber  (164) are in
fluid communication with the second suction opening
(152). A fifth damper  (185) is disposed in the upper
space of the second air heat exchanger chamber (164),
such  that it lies between the second air heat
exchanger chamber (164) and the first adsorption 25
heat exchanger chamber (161), while a sixth damper
(186) is disposed in the upper space  of the second
air heat exchanger chamber (164), such that it lies
between the second air  heat exchanger chamber (164)
and the second adsorption heat exchanger chamber
(162).  A seventh damper (187) is disposed in the
lower space of the second air heat exchanger 57
chamber (164), such that it lies between the second
air heat exchanger chamber (164) and  



the first adsorption heat exchanger chamber (161),
while an eighth damper (188) is  disposed in the lower
space of the second air heat exchanger chamber (164),
such that it  lies between the second air heat
exchanger chamber (164) and the second adsorption heat
5 exchanger chamber (162). [0172] The compressor (21)
is disposed centrally in the machine chamber (170) of
the  casing (150). The first fan (191) is disposed on
one side of the compressor (21), while the  second fan
(192) is disposed on the other side of the compressor
(21). The first fan (191)  is in fluid communication
with the first blowout opening (153) and the upper
space of the 10 second air heat exchanger chamber
(164). On the other hand, the second fan (192) is in
fluid communication with the second blowout opening
(154) and the upper space of the  first air heat
exchanger chamber (163). [0173] The refrigerant
circuit (20) of the present embodiment is configured
in the  same way as the one as shown in Figures 15 and
16, and the flow of air in each heat 15 exchanger (11,
12, 13, 14) is also the same as the flow of air shown
in Figures 15 and 16.  The difference between the
examples of Figures 15 and 16 and the present
embodiment is  that, whereas in the former the
compressor (21) and the first air heat exchanger (11)
are  disposed outside the room, every equipment is
disposed inside the room in the latter. 20 RUNNING
OPERATION [0174] In the following, the running
operation of the air conditioning apparatus (10) is
described. COOLING/DEHUMIDIFICATION OPERATING MODE 25
[0175] During the cooling and dehumidification
operating mode, a first operation (see  Figure 15(A))
and a second operation (see Figure 15(B)) are carried
out alternately. In  the first operation, the first
air heat exchanger (11) and the first adsorption heat
exchanger  (13) operate as condensers, while the
second air heat exchanger (12) and the second 58
adsorption heat exchanger (14) operate as evaporators.
In addition, the first damper (181),  the fourth
damper (184), the sixth damper (186), and the seventh
damper (187) are placed  in the open state, while the
second damper (182), the third damper (183), the fifth
damper  



(185), and the eighth damper (188) are placed in the
closed state. 5 [0176] In this state, one part of
outside air (OA) drawn into the casing (150) from the
first suction opening (151) passes through the first
air heat exchanger (11) in the upper  space of the
first air heat exchanger chamber (163) and is then
expelled to the outdoors  from the second blowout
opening (154) by way of the second fan (192). On the
other  hand, the remaining other part of the outside
air (OA) drawn into the casing (150) from the 10 first
suction opening (151) flows into the second adsorption
heat exchanger chamber (162)  from the lower space of
the first air heat exchanger chamber (163), is
dehumidified in the  second adsorption heat exchanger
(14), flows out to the upper space of the second air
heat  exchanger chamber (164), and is then supplied
into the room from the first blowout  opening (153) by
way of the first fan (191). Meanwhile, one part of
room air (RA) drawn 15 into the casing (150) from the
second suction opening (152) is cooled by passage
through  the second air heat exchanger (12) in the
upper space of the second air heat exchanger  chamber
(164) and is then supplied into the room from the
first blowout opening (153) by  way of the first fan
(191). The remaining other part of the room air (RA)
drawn into the  casing (150) from the second suction
opening (152) flows into the first adsorption heat 20
exchanger chamber (161) from the lower space of the
second air heat exchanger chamber  (164), regenerates
the first adsorption heat exchanger (13), flows out to
the upper space of  the first air heat exchanger
chamber (163), and is then expelled to the outdoors
from the  second blowout opening (154) by way of the
second fan (192). [0177] At that time, air latent heat
processing is performed mainly in the second 25
adsorption heat exchanger (14), while air sensible
heat processing is performed mainly in  the second air
heat exchanger (12). To sum up, one part of outside
air (OA) is  dehumidified mainly by passage through
the second adsorption heat exchanger (14) and is  then
supplied to the room, while one part of room air (RA)
is cooled mainly by passage 59 through the second air
heat exchanger (12) and returns into the room. This
makes it  possible to efficiently provide room cooling
and dehumidification. [0178] In the second operation,
the first air heat exchanger (11) and the second  



adsorption heat exchanger (14) operate as condensers,
while the second air heat exchanger  5 (12) and the
first adsorption heat exchanger (13) operate as
evaporators. In addition, the second damper (182), the
third damper (183), the fifth damper (185), and the
eighth  damper (188) are placed in the open state,
while the first damper (181), the fourth damper
(184), the sixth damper (186), and the seventh damper
(187) are placed in the closed state.  [0179] In this
state, one part of outside air (OA) drawn into the
casing (150) from the 10 first suction opening (151)
passes through the first air heat exchanger (11) in
the upper  space of the first air heat exchanger
chamber (163) and is then expelled to the outdoors
from the second blowout opening (154) by way of the
second fan (192). On the other  hand, the remaining
other part of the outside air (OA) drawn into the
casing (150) from the  first suction opening (151)
flows into the first adsorption heat exchanger chamber
(161) 15 from the lower space of the first air heat
exchanger chamber (163), is dehumidified in the  first
adsorption heat exchanger (13), flows out to the upper
space of the second air heat  exchanger chamber (164),
and is then supplied into the room from the first
blowout  opening (153) by way of the first fan (191).
Meanwhile, one part of room air (RA) drawn  into the
casing (150) from the second suction opening (152) is
cooled by passage through 20 the second air heat
exchanger (12) in the upper space of the second air
heat exchanger  chamber (164) and is then supplied
into the room from the first blowout opening (153) by
way of the first fan (191). The remaining other part
of the room air (RA) drawn into the  casing (150) from
the second suction opening (152) flows into the second
adsorption heat  exchanger chamber (162) from the
lower space of the second air heat exchanger chamber
25 (164), regenerates the second adsorption heat
exchanger (14), flows out to the upper space  of the
first air heat exchanger chamber (163), and is then
expelled to the outdoors from the  second blowout
opening (154) by way of the second fan (192). [0180]
At that time, air latent heat processing is performed
mainly in the first 60 adsorption heat exchanger (13),
while air sensible heat processing is performed mainly
in  the second air heat exchanger (12). To sum up, one
part of outside air (OA) is  dehumidified mainly by
passage through the first adsorption heat exchanger
(13) and is  



then supplied to the room, while one part of room air
(RA) is cooled mainly by passage 5 through the second
air heat exchanger (12) and returns into the room.
This makes it  possible to efficiently provide room
cooling and dehumidification. [0181] By alternate
repetition of the first operation and the second
operation in the  way described above, it becomes
possible to continuously perform indoor latent heat
load  processing while continuously performing also
indoor sensible heat load processing. 10 Also at this
time, as the indoor latent heat load increases, the
time interval, at which  switching between the first
operation and the second operation is made, is
reduced. HEATING/HUMIDIFICATION OPERATING MODE [0182]
During the heating and humidification operating mode,
a first operation (see  15 Figure 16(A)) and a second
operation (see Figure 16(B)) are carried out
alternately. In  the first operation, the second air
heat exchanger (12) and the second adsorption heat
exchanger (14) operate as condensers, while the first
air heat exchanger (11) and the first  adsorption heat
exchanger (13) operate as evaporators. In addition,
the first damper (181),  the fourth damper (184), the
sixth damper (186), and the seventh damper (187) are
placed 20 in the open state, while the second damper
(182), the third damper (183), the fifth damper
(185), and the eighth damper (188) are placed in the
closed state. [0183] In this state, one part of
outside air (OA) drawn into the casing (150) from the
first suction opening (151) passes through the first
air heat exchanger (11) in the upper  space of the
first air heat exchanger chamber (163) and is then
expelled to the outdoors 25 from the second blowout
opening (154) by way of the second fan (192). On the
other  hand, the remaining other part of the outside
air (OA) drawn into the casing (150) from the  first
suction opening (151) flows into the second adsorption
heat exchanger chamber (162)  from the lower space of
the first air heat exchanger chamber (163), is
humidified in the 61 second adsorption heat exchanger
(14), flows out to the upper space of the second air
heat .  exchanger chamber (164), and is then supplied
to the room from the first blowout opening  (153) by
way of the first fan (191). Meanwhile, one part of
room air (RA) drawn into the  casing (150) from the
second suction opening (152) is heated by passage
through the 



5 second air heat exchanger (12) in the upper space of
the second air heat exchanger  chamber (164) and is
then supplied to the room from the first blowout
opening (153) by  way of the first fan (191). The
remaining other part of the room air (RA) drawn into
the  casing (150) from the second suction opening
(152) flows into the first adsorption heat  exchanger
chamber (161) from the lower space of the second air
heat exchanger chamber 10 (164), gives moisture to the
first adsorption heat exchanger (13), flows out to the
upper  space of the first air heat exchanger chamber
(163), and is then expelled to the outdoors  from the
second blowout opening (154) by way of the second fan
(192). [0184] At that time, air latent heat processing
is performed mainly in the second  adsorption heat
exchanger (14), while air sensible heat processing is
performed mainly in  15 the second air heat exchanger
(12). To sum up, one part of outside air (OA) is
humidified mainly by passage through the second
adsorption heat exchanger (14) and is then supplied
to the room, while one part of room air (RA) is heated
mainly by passage through the  second air heat
exchanger (12) and returns into the room. This makes
it possible to  efficiently provide room heating and
humidification. 20 [0185] In the second operation, the
second air heat exchanger (12) and the first
adsorption heat exchanger (13) operate as condensers,
while the first air heat exchanger  (11) and the
second adsorption heat exchanger (14) operate as
evaporators. In addition,  the second damper (182),
the third damper (183), the fifth damper (185), and
the eighth  damper (188) are placed in the open state,
while the first damper (181), the fourth damper 25
(184), the sixth damper (186), and the seventh damper
(187) are placed in the closed state.  [0186] In this
state, one part of outside air (OA) drawn into the
casing (150) from the  first suction opening (151)
passes through the first air heat exchanger (11) in
the upper  space of the first air heat exchanger
chamber (163) and is then expelled to the outdoors 62
from the second blowout opening (154) by way of the
second fan (192). On the other  hand, the remaining
other part of the outside air (OA) drawn into the
casing (150) from the  first suction opening (151)
flows into the first adsorption heat exchanger chamber
(161)  from the lower space of the first air heat
exchanger chamber (163), is humidified in the 



5 first adsorption heat exchanger (13), flows out to
the upper space of the second air heat  exchanger
chamber (164), and is then supplied by way of the
first fan (191) into the room  from the first blowout
opening (153). On the other hand, one part of room air
(RA)  drawn into the casing (150) from the second
suction opening (152) is heated by passage  through
the second air heat exchanger (12) in the upper space
of the second air heat 10 exchanger chamber (164) and
is then supplied by way of the first fan (191) into
the room  from the first blowout opening (153). The
remaining other part of the room air (RA)  drawn into
the casing (150) from the second suction opening (152)
flows into the second  adsorption heat exchanger
chamber (162) from the lower space of the second air
heat  exchanger chamber (164), gives moisture to the
second adsorption heat exchanger (14), 15 flows out to
the upper space of the first air heat exchanger
chamber (163), and is then  expelled by way of the
second fan (192) to the outdoors from the second
blowout opening  (154). [0187] At that time, air
latent heat processing is performed mainly in the
first  adsorption heat exchanger (13), while air
sensible heat processing is performed mainly in  20
the second air heat exchanger (12). To sum up, one
part of outside air (OA) is humidified mainly by
passage through the first adsorption heat exchanger
(13) and is then supplied to  the room, while one part
of room air (RA) is heated mainly by passage through
the second  air heat exchanger (12) and returns into
the room. This makes it possible to efficiently
provide room heating and humidification. 25 [0188] By
alternate repetition of the first operation and the
second operation in the  way described above, it
becomes possible to continuously perform indoor latent
heat load.  processing while continuously performing
also indoor sensible heat load processing. Also at
this time, as the indoor latent heat load increases,
the time interval, at which 63 switching between the
first operation and the second operation is made, is
reduced. EIGHTH EMBODIMENT OF THE INVENTION [0189]
With reference to Figures 21 and 22, an air
conditioning apparatus according to  5 an eighth
embodiment of the present invention is not provided
with the refrigerant circuit  



(20) of the aforesaid embodiments but instead includes
a cold and hot water circuit (40) for  the flow of
cold and hot water. The cold and hot water circuit
(40) has a plurality of heat  exchangers (11, 12,
13,14) for effecting cold and hot water/air heat
exchange. In addition,  the cold and hot water circuit
(40) is provided, as the heat exchangers (11, 12, 13,
14), with 10 two air heat exchangers (11, 12) which
mainly perform air sensible heat processing and  two
adsorption heat exchangers (13, 14) which mainly
perform air latent heat processing.  [0190] The cold
and hot water circuit (40) has a hot water source
(41), a cold water  source (42), an outdoor heat
exchanger (43), and indoor heat exchangers (44). And,
the  outdoor heat exchanger (43) is made up of the
first air heat exchanger (11), while the 15 indoor
heat exchangers (44) are made up of the second air
heat exchanger (12), the first  adsorption heat
exchanger (13), and the second adsorption heat
exchanger (14). [0191] In the cold and hot water
circuit (40), the first adsorption heat exchanger (13)
and the second adsorption heat exchanger (14) are
connected in parallel fluid  communication with each
other, while the first air heat exchanger (11) and the
second 20 adsorption heat exchanger (12) are connected
in parallel fluid communication with each  other. The
first and the second adsorption heat exchangers (13,
14) and the first and the  second air heat exchangers
(11, 12) are connected in series fluid communication
with the  hot water source (41) and the cold water
source (42). [0192] The cold and hot water circuit
(40) includes, as a first switching mechanism  25 (45)
for switching the direction of cold and hot water flow
so that hot water flows through  one of the first and
second adsorption heat exchangers (13, 14) while cold
water flows  through the other adsorption heat
exchanger, a three way valve (Al) connected in fluid
communication with one end of the first adsorption
heat exchanger (13), a three way valve 64 (A2)
connected in fluid communication with the other end of
the first adsorption heat  exchanger (13), a three way
valve (B1) connected in fluid communication with one
end of  the second adsorption heat exchanger (14), and
a three way valve (B2) connected in fluid
communication with the other end of the second
adsorption heat exchanger (14). In 5 addition, the
cold and hot water circuit (40) includes, as a second
switching mechanism  



(46) for switching the direction of cold and hot water
flow so that hot water flows through  one of the first
and second air heat exchangers (11, 12) while cold
water flows through the  other air heat exchanger, a
three way valve (Cl) connected in fluid communication
with  one end of the first air heat exchanger (11), a
three way valve (C2) connected in fluid 10
communication with the other end of the first air heat
exchanger (11), a three way valve  (D1) connected in
fluid communication with one end of the second air
heat exchanger (12),  and a three way valve (D2)
connected in fluid communication with the other end of
the  second air heat exchanger (12). [0193] The three
way valve (Al) and the three way valve (Bl) are
connected in 15 parallel fluid communication with the
hot water source (41) at their respective hot water
inflow ports (Pi 1), while the three way valve (Al)
and the three way valve (BI) are  connected in
parallel fluid communication with the cold water
source (42) at their  respective cold water inflow
ports (Pi2). [0194] The three way valve (A2) and the
three way valve (B2), and the three way 20 valve (Cl)
and the three way valve (Dl) are fluidly connected so
that the three way valve  (Cl) and the three way valve
(D1) are in parallel with the three way valve (A2) and
the  three way valve (B2) and, in addition, the three
way valve (A2) and the three way valve  (B2) are in
parallel with the three way valve (Cl) and the three
way valve (Dl). And a  hot water outflow port (Po I)
of the three way valve (A2) and a hot water outflow
port 25 (Pol) of the three way valve (B2) are in fluid
communication with each other, and are in  fluid
communication with a hot water inflow port (Pi 1) of
the three way valve (Cl) and a  hot water inflow port
(Pi 1) of the three way valve (D1). In addition, a
cold water outflow  port (Po2) of the three way valve
(A2) and a cold water outflow port (Po2) of the three
way 65 valve (B2) are in fluid communication with each
other, and are in fluid communication  with a cold
water inflow port (Pi2) of the three way valve (Cl)
and a cold water inflow  port (Pi2) of the three way
valve (Dl). [0195] The three way valve (C2) and the
three way valve (D2) are fluidly connected in  5
parallel to the hot water source (41) at their
respective hot water outflow ports (Po1), while  



the three way valve (C2) and the three way valve (D2)
are fluidly connected in parallel to  the cold water
source (42) at their respective cold water outflow
ports (Po2). RUNNING OPERATION 10 [0196] In the
following, the running operation of the air
conditioning apparatus (10) is  described.
COOLING/DEHUMIDIFICATION OPERATING MODE [0197] During
the cooling and dehumidification operating mode, a
first operation of  15 Figure 21(A) and a second
operation of Figure 21(B) are carried out alternately.
In the  first operation, in each of the three way
valves (Al-D2), ports indicated by solid line of
Figure 21(A) are placed in the open state, while a
port indicated by broken line of Figure  21(A) is
placed in the closed state, as a result of which the
first air heat exchanger (11) and  the second
adsorption heat exchanger (14) operate as heaters,
while the second air heat 20 exchanger (12) and the
first adsorption heat exchanger (13) operates as
coolers. And, a  stream of outside air (OA) which has
passed through the first air heat exchanger (11) is
expelled to the outdoors as exhaust air (EA), while a
stream of room air (RA) which has  passed through the
second air heat exchanger (12) returns into the room
as supply air (SA).  On the other hand, another stream
of outside air (OA) which has passed through the first
25 adsorption heat exchanger (13) is supplied to the
room as supply air (SA), while another  stream of room
air (RA) which has passed through the second
adsorption heat exchanger  (14) is expelled to the
outdoors as exhaust air (EA). [0198] At that time, air
latent heat processing is performed mainly in the
first 66 adsorption heat exchanger (13), while air
sensible heat processing is performed mainly in  the
second air heat exchanger (12). To sum up, one part of
outside air (OA) is  dehumidified mainly by passage
through the first adsorption heat exchanger (13) and
is  then supplied to the room, while one part of room
air (RA) is cooled mainly by passage 5 through the
second air heat exchanger (12) and returns into the
room. This makes it  possible to efficiently provide
room cooling and dehumidification. In addition,
another  part of room air (RA) regenerates, when it is
passing through the second adsorption heat  



exchanger (14), the adsorbent. [0199] In the second
operation, in each of the three way valves (Al-D2),
ports 10 indicated by solid line of Figure 21(B) are
placed in the open state, while a port indicated  by
broken line of Figure 21(B) is placed in the closed
state. As a result, the first air heat  exchanger (11)
and the first adsorption heat exchanger (13) operate
as heaters, while the  second air heat exchanger (12)
and the second adsorption heat exchanger (14) operate
as  coolers. And, a stream of outside air (OA) which
has passed through the first air heat 15 exchanger
(11) is expelled to the outdoors as exhaust air (EA),
while a stream of room air  (RA) which has passed
through the second air heat exchanger (12) returns
into the room as  supply air (SA). On the other hand,
another stream of room air (RA) which has passed
through the first adsorption heat exchanger (13) is
expelled to the outdoors as exhaust air  (EA), while
another stream of outside air (OA) which has passed
through the second 20 adsorption heat exchanger (14)
is supplied to the room as supply air (SA). [0200] At
that time, air latent heat processing is performed
mainly in the second  adsorption heat exchanger (14),
while air sensible heat processing is performed mainly
in  the second air heat exchanger (12). To sum up, one
part of outside air (OA) is  dehumidified mainly by
passage through the second adsorption heat exchanger
(14) and is 25 then supplied to the room, while one
part of room air (RA) is cooled mainly by passage
through the second air heat exchanger (12) and returns
into the room. This makes it  possible to efficiently
provide room cooling and dehumidification. In
addition, another  part of room air (RA) regenerates,
when it is passing through the first adsorption heat
67 exchanger (13), the adsorbent. [0201] By alternate
repetition of the first operation and the second
operation in the  way described above, it becomes
possible to continuously perform indoor latent heat
load  processing while continuously performing also
indoor sensible heat load processing. 5 Also at this
time, as the indoor latent heat load increases, the
time interval, at which  switching between the first
operation and the second operation is made, is
reduced. HEATING/HUMIDIFICATION OPERATING MODE 



[0202] During the heating and humidification operating
mode, a first operation of  10 Figure 22(A) and a
second operation of Figure 22(B) are carried out
alternately. In the  first operation, in each of the
three way valves (Al-D2), ports indicated by solid
line of  Figure 22(A) are placed in the open state,
while a port indicated by broken line of Figure  22(A)
is placed in the closed state. As a result, the second
air heat exchanger (12) and the  second adsorption
heat exchanger (14) operate as heaters, while the
first air heat exchanger 15 (11) and the first
adsorption heat exchanger (13) operate as coolers.
And, a stream of  outside air (OA) which has passed
through the first air heat exchanger (11) is expelled
to  the outdoors as exhaust air (EA), while a stream
of room air (RA) which has passed  through the second
air heat exchanger (12) returns into the room as
supply air (SA). On  the other hand, another stream of
room air (RA) which has passed through the first 20
adsorption heat exchanger (13) is expelled to the
outdoors as exhaust air (EA), while  another stream of
outside air (OA) which has passed through the second
adsorption heat  exchanger (14) is supplied to the
room as supply air (SA). [0203] At that time, air
latent heat processing is performed mainly in the
second  adsorption heat exchanger (14), while air
sensible heat processing is performed mainly in  25
the second air heat exchanger (12). To sum up, one
part of outside air (OA) is humidified mainly by
passage through the second adsorption heat exchanger
(14) and is then supplied  to the room, while one part
of room air (RA) is heated mainly by passage through
the  second air heat exchanger (12) and returns into
the room. This makes it possible to 68 efficiently
provide room heating and humidification. In addition,
another part of room air  (RA) gives, when it is
passing through the first adsorption heat exchanger
(13), moisture to  the adsorbent. [0204] In the second
operation, in each of the three way valves (Al-D2),
ports 5 indicated by solid line of Figure 22(B) are
placed in the open state, while a port indicated  by
broken line of Figure 22(B) is placed in the closed
state. As a result, the second air  heat exchanger
(12) and the first adsorption heat exchanger (13)
operate as heaters, while  the first air heat
exchanger (11) and the second adsorption heat
exchanger (14) operate as  



coolers. And, a stream of outside air (OA) which has
passed through the first air heat 10 exchanger (11) is
expelled to the outdoors as exhaust air (EA), while a
stream of room air  (RA) which has passed through the
second air heat exchanger (12) returns into the room
as  supply air (SA). On the other hand, another stream
of outside air (OA) which has passed through the first
adsorption heat exchanger (13) is supplied to the room
as supply air (SA),  while another stream of room air
(RA) which has passed through the second adsorption 15
heat exchanger (14) is expelled to the outdoors as
exhaust air (EA). [0205] At that time, air latent heat
processing is performed mainly in the first
adsorption heat exchanger (13), while air sensible
heat processing is performed mainly in  the second air
heat exchanger (12). To sum up, one part of outside
air (OA) is humidified  mainly by passage through the
first adsorption heat exchanger (13) and is then
supplied to 20 the room, while one part of room air
(RA) is heated mainly by passage through the second
air heat exchanger (12) and returns into the room.
This makes it possible to efficiently  provide room
heating and humidification. In addition, another part
of room air (RA)  regenerates, when it is passing
through the second adsorption heat exchanger (14), the
adsorbent. 25 [0206] By alternate repetition of the
first operation and the second operation in the  way
described above, it becomes possible to continuously
perform indoor latent heat load  processing while
continuously performing also indoor sensible heat load
processing.  Also at this time, as the indoor latent
heat load increases, the time interval, at which 69
switching between the first operation and the second
operation is made, is reduced. VARIATIONAL EXAMPLE
[0207] In the eighth embodiment, the description has
been made on the condition that  5 the air
conditioning apparatus (10) is of the separate type as
in the first to sixth embodiments and the four heat
exchangers (11, 12, 13, 14) are divided into the
outdoor  heat exchanger (43) and the indoor heat
exchanger (44). However, it is possible to  employ a
configuration in which the air conditioning apparatus
(10) is of the integral type  as in the seventh
embodiment in which there is no distinction between
the outdoor heat 



10 exchanger (43) and the indoor heat exchanger (44).
[0208] This is the same as in the following ninth to
twelfth embodiments. NINTH EMBODIMENT OF THE INVENTION
[0209] As shown in Figures 23 and 24, an air
conditioning apparatus according to a  15 ninth
embodiment of the present invention is an example as a
result of modification of the  configuration of the
cold and hot water circuit (40) of the eighth
embodiment. [0210] The cold and hot water circuit (40)
of the present embodiment includes a hot  water source
(41), a cold water source (42), outdoor heat
exchangers (43), and indoor heat  exchangers (44),
wherein the outdoor heat exchangers (43) are made up
of the first air heat  20 exchanger (11) and the first
adsorption heat exchanger (13), while the indoor heat
exchangers (44) are made up of the second air heat
exchanger (12) and the second  adsorption heat
exchanger (14). [0211] In the cold and hot water
circuit (40), the first adsorption heat exchanger (13)
and the second adsorption heat exchanger (14) are
connected in parallel fluid 25 communication with each
other, while the first air heat exchanger (11) and the
second air  heat exchanger (12) are in parallel fluid
communication with each other. The first and the
second adsorption heat exchangers (13, 14) and the
first and the air heat exchangers (11,  12) are
connected in parallel fluid communication with the hot
water source (41) and the 70 cold water source (42).
[0212] The cold and hot water circuit (40) includes,
as a first switching mechanism  (45) for switching the
direction of cold and hot water flow so that hot water
flows through  one of the first and second adsorption
heat exchangers (13, 14) while cold water flows 5
through the other adsorption heat exchanger, a three
way valve (Al) connected in fluid  communication with
one end of the first adsorption heat exchanger (13), a
three way valve  (A2) connected in fluid communication
with the other end of the first adsorption heat
exchanger (13), a three way valve (BI) connected in
fluid communication with one end of  the second
adsorption heat exchanger (14), and a three way valve
(B2) connected in fluid 10 communication with the
other end of the second adsorption heat exchanger
(14). In  



addition, the cold and hot water circuit (40)
includes, as a second switching mechanism  (46) for
switching the direction of cold and hot water flow so
that hot water flows through  one of the first and
second air heat exchangers (11, 12) while cold water
flows through the  other air heat exchanger, a three
way valve (Cl) connected in fluid communication with
15 one end of the first air heat exchanger (11), a
three way valve (C2) connected in fluid  communication
with the other end of the first air heat exchanger
(11), a three way valve  (Dl) connected in fluid
communication with one end of the second air heat
exchanger (12),  and a three way valve (D2) connected
in fluid communication with the other end of the
second air heat exchanger (12). 20 [0213] The three
way valve (Al) and the three way valve (Bl) are
connected in  parallel fluid communication with the
hot water source (41) at their respective hot water
inflow ports (Pi I), while the three way valve (Al)
and the three way valve (Bl) are  connected in
parallel fluid communication with the cold water
source (42) at their  respective cold water inflow
ports (Pi2). On the other hand, the three way valve
(Cl) and 25 the three way valve (Dl) are connected in
parallel fluid communication with the hot water
source (41) at their respective hot water inflow ports
(Pil), while the three way valve (Cl)  and the three
way valve (D1) are connected in parallel fluid
communication with the cold  water source (42) at
their respective cold water inflow ports (Pi2). 71
[0214] The three way valve (A2) and the three way
valve (B2) are connected in  parallel fluid
communication with the hot water source (41) at their
respective hot water  outflow ports (Pol), while the
three way valve (A2) and the three way valve (B2) are
connected in parallel fluid communication with the
cold water source (42) at their 5 respective cold
water outflow ports (Po2). On the other hand, the
three way valve (C2)  and the three way valve (D2) are
connected in parallel fluid communication with the hot
water source (41) at their respective hot water
outflow ports (PoI), while the three way  valve (C2)
and the three way valve (D2) are connected in parallel
fluid communication  with the cold water source (42)
at their respective cold water outflow ports (Po2). 10



RUNNING OPERATION  COOLING/DEHUMIDIFICATION OPERATING
MODE [0215] During the cooling and dehumidification
operating mode, a first operation of  Figure 23(A) and
a second operation of Figure 23(B) are carried out
alternately. In the  15 first operation, in each of
the three way valves (A1-D2), ports indicated by solid
line of Figure 23(A) are placed in the open state,
while a port indicated by broken line of Figure  23(A)
is placed in the closed state, as a result of which
the first air heat exchanger (11) and  the second
adsorption heat exchanger (14) operate as heaters,
while the second air heat  exchanger (12) and the
first adsorption heat exchanger (13) operate coolers.
On the other 20 hand, in the second operation, in each
of the three way valves (Al-D2), ports indicated by
solid line of Figure 23(B) are placed in the open
state, while a port indicated by broken line  of
Figure 23(B) is placed in the closed state, as a
result of which the first air heat  exchanger (11) and
the first adsorption heat exchanger (13) operate as
heaters, while the  second air heat exchanger (12) and
the second adsorption heat exchanger (14) operate as
25 coolers. [0216] The above is the same as the eighth
embodiment. In addition, the flow of air  in the first
and second operations during the cooling and
dehumidification operating mode  is also the same as
the eighth embodiment. Therefore, the description of
concrete 72 operations is omitted here.
HEATING/HUMIDIFICATION OPERATING MODE [0217] During
the heating and humidification operating mode, a first
operation of  5 Figure 24(A) and a second operation of
Figure 24(B) are carried out alternately. In the
first operation, in each of the three way valves
(Al-D2), ports indicated by solid line of  Figure
24(A) are placed in the open state, while a port
indicated by broken line of Figure  24(A) is placed in
the closed state, as a result of which the second air
heat exchanger (12)  and the second adsorption heat
exchanger (14) operate as heaters, while the first air
heat 10 exchanger (11) and the first adsorption heat
exchanger (13) operate as coolers. On the  other hand,
in the second operation, in each of the three way
valves (Al-D2), ports  



indicated by solid line of Figure 24(B) are placed in
the open state, while a port indicated  by broken line
of Figure 24(B) is placed in the closed state, as a
result of which the second  air heat exchanger (12)
and the first adsorption heat exchanger (13) operate
as heaters, 15 while the first air heat exchanger (11)
and the second adsorption heat exchanger (14)  operate
as coolers. [0218] The above is the same as the eighth
embodiment. In addition, the flow of air  in the first
and second operations during the heating and
humidification operating mode is  also the same as the
eighth embodiment. Therefore, in addition to the
omission of the 20 description of operations during
the cooling and dehumidification operating mode, the
description of concrete operations during the heating
and humidification operating mode is  also omitted
here. [0219] In the ninth embodiment, in addition to
the effects of the eighth embodiment, it  is possible
to supply cold water (hot water) to the adsorption
heat exchanger (13, 14) and  25 the air heat exchanger
(11, 12) at the same temperature, thereby making it
possible to increase the amount of sensible heat
processing and the amount of latent heat processing.
TENTH EMBODIMENT OF THE INVENTION 73 [0220] An air
conditioning apparatus (10) according to a tenth
embodiment of the  present invention is, contrary to
the eighth embodiment in which the cold and hot water
circuit (40) is a closed-cycle circuit for the
circulation of cold and hot water, an example in
which the cold and hot water circuit (40) is formed
into an open cycle circuit in which cold 5 and hot
water is expelled outside, as shown in Figures 25 and
26. [0221] In the tenth embodiment, one end of the
first air heat exchanger (11) is  connected in fluid
communication with the three way valve (Cl) while the
other end  thereof is opened. One end of the second
air heat exchanger (12) is connected in fluid
communication with the three way valve (Dl) while the
other end thereof is opened. 10 Accordingly, the cold
and hot water circuit (40) is a circuit which is
configured such that  cold and hot water exiting the
first air heat exchanger (11) and cold and hot water
exiting  the second air heat exchanger (12) are
returned neither to the hot water source (41) nor to  



the cold water source (42) but are expelled outside.
[0222] Other configurations are the same as the eighth
embodiment. In addition, the  15 operation of the
present embodiment is the same as the eighth
embodiment, with the  exception that cold and hot
water is not circulated but is discharged outside.
[0223] The configuration that the cold and hot water
circuit (40) is formed into an  open cycle circuit as
in the tenth embodiment can be applied to the circuit
of the ninth  embodiment depicted in Figures 23 and
24. 20 ELEVENTH EMBODIMENT OF THE INVENTION [0224] An
air conditioning apparatus (10) according to an
eleventh embodiment of the  present invention is an
example in which, as illustrated in Figures 27 and 28,
the  refrigerant circuit (20) is used in combination
with the cold and hot water circuit (40). In 25 the
eleventh embodiment, the cold and hot water circuit
(40) is connected in fluid  communication with two
adsorption heat exchangers (i.e., the first adsorption
heat  exchanger (13) and the second adsorption heat
exchanger (14)), while the refrigerant  circuit (20)
is connected in fluid communication with two air heat
exchangers (i.e., the first 74 air heat exchanger (11)
and the second air heat exchanger (12)). The outdoor
heat  exchanger (22) is made up of the first air heat
exchanger (11). The indoor heat  exchangers (24)(44)
are made up of the second air heat exchanger (12), the
first adsorption  heat exchanger (13), and the second
adsorption heat exchanger (14). 5 [0225] The
refrigerant circuit (20) is in the form of a closed
circuit along which the  compressor (21), the first
air heat exchanger (11), the expansion valve (23)
which is an  expansion mechanism, and the second air
heat exchanger (12) are fluidly connected. The
refrigerant circuit (20) is provided with a four way
switching valve (25) as a switching  mechanism. In the
refrigerant circuit (20), the discharge side of the
compressor (21) is 10 connected in fluid communication
with a first port (P 1) of the four way switching
valve  (25). A second port (P2) of the four way
switching valve (25) is connected in fluid
communication with the first air heat exchanger (11),
and the expansion valve (23) and the  



second air heat exchanger (12) are sequentially
connected in series fluid communication  with the
first air heat exchanger (11). The second air heat
exchanger (12) is connected in 15 fluid communication
with a third port (P3) of the four way switching valve
(25), and a  fourth port (P4) of the four way
switching valve (25) is connected in fluid
communication  with the suction side of the compressor
(21). [0226] The four way switching valve (25) is
operative to switch between a first state  which
allows fluid communication between the first port (P1)
and the second port (P2) and  20 fluid communication
between the third port (P3) and the fourth port (P4)
(as indicated by  solid line in Figures 27(A) and
27(B)), and a second state which allows fluid
communication between the first port (P 1) and the
third port (P3) and fluid communication  between the
second port (P2) and the fourth port (P4) (as
indicated by solid line in Figures  28(A) and 28(B)).
By switching of the four way switching valve (25)
between the first 25 state and the second state, it
becomes possible to reverse the direction of
refrigerant flow in  the refrigerant circuit (20).
[0227] The cold and hot water circuit (40) includes,
in addition to the first and second  adsorption heat
exchangers (13, 14) which are connected in parallel
with each other, a hot 75 water source (41) and a cold
water source (42). In addition, the cold and hot water
circuit  (40) includes, as a switching mechanism (45)
for switching the direction of cold and hot  water
flow so that hot water flows through one of the first
and second adsorption heat  exchangers (13, 14) while
cold water flows through the other adsorption heat
exchanger, a 5 three way valve (Al) connected in fluid
communication with one end of the first  adsorption
heat exchanger (13), a three way valve (A2) connected
in fluid communication  with the other end of the
first adsorption heat exchanger (13), a three way
valve (BI)  connected in fluid communication with one
end of the second adsorption heat exchanger  (14), and
a three way valve (B2) connected in fluid
communication with the other end of 10 the second
adsorption heat exchanger (14). [0228] The three way
valve (Al) and the three way valve (BI) are connected
in  parallel fluid communication with the hot water
source (41) at their respective hot water  



inflow ports (Pil), while the three way valve (Al) and
the three way valve (B1) are  connected in parallel
fluid communication with the cold water source (42) at
their 15 respective cold water inflow ports (Pi2 ). On
the other hand, the three way valve (A2) and  the
three way valve (B2) are connected in parallel fluid
communication with the hot water  source (41) at their
respective hot water outflow ports (Pol), while the
three way valve  (A2) and the three way valve (B2) are
connected in parallel fluid communication with the
cold water source (42) at their respective cold water
outflow ports (Po2). 20 RUNNING OPERATION
COOLING/DEHUMIDIFICATION OPERATING MODE [0229] During
the cooling and dehumidification operating mode, a
first operation of  Figure 27(A) and a second
operation of Figure 27(B) are carried out alternately.
In the  25 first operation, in each of the three way
valves (Al-D2), ports indicated by solid line of
Figure 27(A) are placed in the open state, while a
port indicated by broken line of Figure  27(A) is
placed in the closed state, as a result of which the
second adsorption heat  exchanger (14) operates as a
heater, while the first adsorption heat exchanger (13)
operates 76 as a cooler, and the four way switching
valve (25) changes state to the first state, as a
result  of which the first air heat exchanger (11)
operates as a condenser, while the second air heat
exchanger (12) operates as an evaporator. [0230] On
the other hand, in the second operation, in each of
the three way valves 5 (Al-D2), ports indicated by
solid line of Figure 27(B) are placed in the open
state, while a  port indicated by broken line of
Figure 27(B) is placed in the closed state, as a
result of  which the first adsorption heat exchanger
(13) operates as a heater, while the second
adsorption heat exchanger (14) operates as a cooler,
and the four way switching valve (25)  still remains
in the first state, as a result of which the first air
heat exchanger (11) operates 10 as a condenser, while
the second air heat exchanger (12) operates as an
evaporator.  [0231] The flow of air in the first and
second operations during the cooling and
dehumidification operating mode is the same as in the
eighth to tenth embodiments.  



Therefore, the description of concrete operations is
omitted here. 15 HEATING/HUMIDIFICATION OPERATING MODE
[0232] During the heating and humidification operating
mode, a first operation of  Figure 28(A) and a second
operation of Figure 28(B) are carried out alternately.
In the  first operation, in each of the three way
valves (Al-D2), ports indicated by solid line of
Figure 28(A) are placed in the open state, while a
port indicated by broken line of Figure 20 28(A) is
placed in the closed state, as a result of which the
second adsorption heat  exchanger (14) operates as a
heater, while the first adsorption heat exchanger (13)
operates  as a cooler, and the four way switching
valve (25) changes state to the second state, as a
result of which the second air heat exchanger (12)
operates as a condenser, while the first  air heat
exchanger (11) operates as an evaporator. 25 [0233] On
the other hand, in the second operation, in each of
the three way valves  (Al-D2), ports indicated by
solid line of Figure 28(B) are placed in the open
state, while a  port indicated by broken line of
Figure 28(B) is placed in the closed state, as a
result of  which the first adsorption heat exchanger
(13) operates as a heater, while the second 77
adsorption heat exchanger (14) operates as a cooler,
and the four way switching valve (25)  still remains
in the second state, as s result of which the second
air heat exchanger (12)  operates as a condenser,
while the first air heat exchanger (11) operates as an
evaporator.  [0234] The flow of air in the first and
second operations during the heating and 5
humidification operating mode is the same as in the
eighth to tenth embodiments.  Therefore, in addition
to the omission of the description of operations
during the cooling  and dehumidification operating
mode, the description of concrete operations during
the  heating and humidification operating mode is also
omitted here. 10 TWELFTH EMBODIMENT OF THE INVENTION
[0235] An air conditioning apparatus according to a
twelfth embodiment of the present  invention is an
example in which the refrigerant circuit (20) is used
in combination with  the cold and hot water circuit
(40), as shown in Figures 29 and 30. In this example,
the  refrigerant circuit (20) is connected in fluid
communication with two adsorption heat 



15 exchangers (i.e., the first adsorption heat
exchanger (13) and the second adsorption heat
exchanger (14)), while the cold and hot water circuit
(40) is connected in fluid  communication with two air
heat exchangers (i.e., the first air heat exchanger
(11) and the  second air heat exchanger (12)). In this
example, the outdoor heat exchanger (43) is  made up
of the first air heat exchanger (11). The indoor heat
exchangers (24)(44) are 20 made up of the second air
heat exchanger (12), the first adsorption heat
exchanger (13),  and the second adsorption heat
exchanger (14). [0236] The refrigerant circuit (20) is
in the form of a closed circuit along which the
compressor (21), the first adsorption heat exchanger
(13), the expansion valve (23) which  is an expansion
mechanism, and the second adsorption heat exchanger
(14) are fluidly 25 connected. The refrigerant circuit
(20) is provided with a four way switching valve (25)
as a switching mechanism. In the refrigerant circuit
(20), the discharge side of the  compressor (21) is
connected in fluid communication with a first port
(P1) of the four way  switching valve (25). A second
port (P2) of the four way switching valve (25) is 78
connected in fluid communication with the first
adsorption heat exchanger (13), and the  expansion
valve (23) and the second adsorption heat exchanger
(14) are sequentially  connected in series fluid
communication with the first adsorption heat exchanger
(13).  The second adsorption heat exchanger (14) is
connected in fluid communication with a 5 third port
(P3) of the four way switching valve (25), and a
fourth port (P4) of the four way  switching valve (25)
is connected in fluid communication with the suction
side of the  compressor (21). [0237] The four way
switching valve (25) is operative to switch between a
first state  which allows fluid communication between
the first port (P 1) and the second port (P2) and  10
fluid communication between the third port (P3) and
the fourth port (P4) (as indicated by  solid line in
Figures 29(B) and 30(B)), and a second state which
allows fluid communication between the first port (P1)
and the third port (P3) and fluid communication
between the second port (P2) and the fourth port (P4)
(as indicated by solid line in Figures  29(A) and
30(A)). By switching of the four way switching valve
(25) between the first 



15 state and the second state, it becomes possible to
reverse the direction of refrigerant flow in  the
refrigerant circuit (20). [0238] The cold and hot
water circuit (40) includes, in addition to the first
and second  air heat exchangers (11, 12) which are
connected in parallel with each other, a hot water
source (41) and a cold water source (42). In addition,
the cold and hot water circuit (40) 20 includes, as a
switching mechanism (45) for switching the direction
of cold and hot water  flow so that hot water flows
through one of the first and second air heat
exchangers (11,  12) while cold water flows through
the other air heat exchanger, a three way valve (Al)
connected in fluid communication with one end of the
first air heat exchanger (11), a three  way valve (A2)
connected in fluid communication with the other end of
the first air heat 25 exchanger (11), a three way
valve (Bl) connected in fluid communication with one
end of  the second air heat exchanger (12), and a
three way valve (B2) connected in fluid  communication
with the other end of the second air heat exchanger
(12). [0239] The three way valve (Al) and the three
way valve (BI) are connected in 79 parallel fluid
communication with the hot water source (41) at their
respective hot water  inflow ports (Pi I), while the
three way valve (Al) and the three way valve (Bl) are
connected in parallel fluid communication with the
cold water source (42) at their  respective cold water
inflow ports (Pi2 ). On the other hand, the three way
valve (A2) and 5 the three way valve (B2) are
connected in parallel fluid communication with the hot
water  source (41) at their respective hot water
outflow ports (Po 1), while the three way valve  (A2)
and the three way valve (B2) are connected in parallel
fluid communication with the  cold water source (42)
at their respective cold water outflow ports (Po2). 10
RUNNING OPERATION  COOLING/DEHUMIDIFICATION OPERATING
MODE [0240] During the cooling and dehumidification
operating mode, a first operation of  Figure 29(A) and
a second operation of Figure 29(B) are carried out
alternately. In the  first operation, the four way
switching valve (25) changes state to the second
state, as a 15 result of which the second adsorption
heat exchanger (14) operates as a condenser, while  



the first adsorption heat exchanger (13) operates as
an evaporator, and in each of the three  way valves
(Al-D2), ports indicated by solid line of Figure 29(A)
are placed in the open  state, while a port indicated
by broken line of Figure 29(A) is placed in the closed
state, as  a result of which the first air heat
exchanger (11) operates as a heater, while the second
air  20 heat exchanger (12) operates as a cooler.
[0241] On the other hand, in the second operation, the
four way switching valve (25)  changes state to the
first state, as a result of which the first adsorption
heat exchanger (13)  operates as a condenser, while
the second adsorption heat exchanger (14) operates as
an  evaporator, and the state of each of the three way
valves (Al-D2) remains unchanged, as a 25 result of
which the first air heat exchanger (11) operates as a
heater, while the second air  heat exchanger (12)
operates as a cooler. [0242] The flow of air in the
first and second operations during the cooling and
dehumidification operating mode is the same as in the
eleventh embodiment. Therefore,. 80 the description of
concrete operations is omitted here. HEATING
/HUMIDIFICATION OPERATING MODE [0243] During the
heating and humidification operating mode, a first
operation of  5 Figure 30(A) and a second operation of
Figure 30(B) are carried out alternately. In the
first operation, the four way switching valve (25)
changes state to the second state, as a  result of
which the second adsorption heat exchanger (14)
operates as a condenser, while  the first adsorption
heat exchanger (13) operates as an evaporator, and in
each of the three  way valves (Al-D2), ports indicated
by solid line of Figure 30(A) are placed in the open
10 state, while a port indicated by broken line of
Figure 30(A) is placed in the closed state, as'  a
result of which the second air heat exchanger (12)
operates as a heater, while the first air  heat
exchanger (11) operates as a cooler. [0244] On the
other hand, in the second operation, the four way
switching valve (25)  changes state to the first
state, as a result of which the first adsorption heat
exchanger (13)  15 operates as a condenser, while the
second adsorption heat exchanger (14) operates as an
evaporator, and the state of each of the three way
valves (Al-D2) remains unchanged, as a  



result of which the second air heat exchanger (12)
operates as a heater, while the first air  heat
exchanger (11) operates as a cooler. [0245] The flow
of air in the first and second operations during the
heating and 20 humidification operating mode is the
same as in the eleventh embodiment. Therefore, in
addition to the omission of the description of
operations during the cooling and  dehumidification
operating mode, the description of concrete operations
during the heating  and humidification operating mode
is also omitted here. 25 THIRTEENTH EMBODIMENT OF THE
INVENTION [0246] As illustrated in Figures 31 and 32,
an air conditioning apparatus (10)  according to a
thirteenth embodiment of the present invention is
identical in refrigerant  circuitry with the fourth to
sixth embodiments. Accordingly, the configuration of
the 81 refrigerant circuit is not described in detail
here. This apparatus is of an air ventilation  type in
which the amount of air which is supplied to an indoor
space is in balance with the  amount of air which is
expelled to the outdoors. [0247] The air conditioning
apparatus (10) of the present embodiment is provided
with  5 a heat exchange element (50) for effecting
heat exchange between first air and second air.  The
heat exchange element (50) is disposed so as to extend
over a distribution passageway  for the distribution
of first air and a distribution passageway for the
distribution of second  air, and is made up of a
rotatable sensible heat exchanger of the rotary type.
[0248] In the present embodiment, both during the
cooling operating mode and during  10 the heating
operating mode, a stream of first air passing through
the heat exchange element  (50) is an airstream for
adsorption prior to passage through the adsorption
heat exchanger  (13, 14) and a stream of second air
passing through the heat exchange element (50) is an
airstream for regeneration prior to passage through
the adsorption heat exchanger (13, 14).  And heat
exchange takes place between first air and second air
in the heat exchange 15 element (50), and the first
air is cooled, while the second air is heated. During
the cooling  operating mode, the first air is outside
air (OA) while the second air is room air (RA).
During the heating operating mode, the first air is
room air (RA) while the second air is  



outside air (OA). [0249] Making reference now to
Figures 33 and 34, the configuration of the air 20
conditioning apparatus (10) is more specifically
described. Figure 33 is a conceptual  diagram which
illustrates an installation state of the air
conditioning apparatus (10) as well  as depicting air
flow during operation. Figure 34(A) is a
constructional diagram when  viewed from above. Figure
34(B) is a constructional diagram when viewed from the
left- hand side. Figure 34(C) is a constructional
diagram when viewed from the right-hand 25 side. The
air conditioning apparatus (10) includes a single
casing (150) which  accommodates therein two air heat
exchangers (11, 12) and two adsorption heat
exchangers (13, 14), and is installed as an integral
type under the roof. In the circuitry of  Figures 31
and 32 as well as in the installation diagram of
Figure 33, a rotary sensible heat 82 exchanger is
shown as the heat exchange element (50); however, the
apparatus  constructional diagram of Figure 34 shows a
sensible heat exchanger (a sensible heat  exchanger of
a so-called cross-flow type) in which first and second
airstreams flow  crosswise. Accordingly, the heat
exchange element (50) may be of the rotary type or of
5 the cross-flow type. [0250] The casing (150) of the
air conditioning apparatus (10) is shaped like a
rectangular box. One of a pair of end surfaces of the
casing (150), i.e., an upper end  surface in the
figure, is provided with a first suction opening (151)
through which one part  of outside air (OA) is drawn
into the casing (150), a second suction opening (152)
through 10 which one part of room air (RA) is drawn
into the casing (150), a third suction opening  (153)
through which the other part of the outside air (OA)
is drawn into the casing (150),  and a fourth suction
opening (154) through which the other part of the room
air (RA) is  drawn into the casing (150). On the other
hand, the other end surface of the casing (150),
i.e., a lower end surface in the figure, is provided
with a first blowout opening (155) 15 through which
supply air (SA) is supplied to the room, and a second
blowout opening  (156) through which exhaust air (EA)
is expelled to the outdoors. The first suction
opening (151), the second suction opening (152), the
third suction opening (153), the  



fourth suction opening (154), the first blowout
opening (155), and the second blowout  opening (156)
are connected, respectively, to ducts. 20 [0251] The
inside of the casing (150) is divided into a heat
exchange chamber (160) in  which the air heat
exchangers (11, 12), the adsorption heat exchangers
(13, 14), and the  heat exchange element (50) are
disposed, and a machine chamber (170) in which
mechanical components such as the fans (191, 192), the
compressor (21) et cetera are  disposed. 25 [0252] The
heat exchange chamber (160) is divided, in the
horizontal direction of the  casing (150) in the
figure, into three sections. More specifically, an
adsorption heat  exchanger chamber (161, 162) and a
heat exchange element chamber (165) are formed in  the
center section. A first air heat exchanger chamber
(163) is formed on one side of the 83 center section,
while a second air heat exchanger chamber (164) is
formed on the other side  of the center section. The
heat exchange chamber (160) is divided into two spaces
in its  height direction (i.e., in the horizontal
direction in Figures 34(B) and 34(C)). [0253] The heat
exchange element chamber (165) and the adsorption heat
exchanger 5 chamber (161, 162) are zoned in the cross
direction of the casing (150), i.e. in the vertically
direction in the figure. The adsorption heat exchanger
chamber (161, 162) is further  divided in the cross
direction of the casing (150) into two sections, i.e.,
a first adsorption  heat exchanger chamber (161) and a
second adsorption heat exchanger chamber (162).
[0254] The heat exchange element chamber (165) is
formed in a heightwise lower part 10 in the casing
(150), and the heat exchange element (50) is disposed
within the heat  exchange element chamber (165). In
addition, the upper space of the heat exchange
element chamber (165) is a closed space. [0255] The
first air heat exchanger chamber (163) and the second
air heat exchanger  chamber (164) are formed in a
heightwise upper part in the casing (150). A first air
15 passageway (166) is formed in a lower space of the
first air heat exchanger chamber (163).  A second air
passageway (167) is formed in a lower space of the
second air heat exchanger  chamber (164). The first
air heat exchanger (11) is disposed in the first air
heat exchanger  



chamber (163), while the second air heat exchanger
(12) is disposed in the second air heat  exchanger
chamber (164). 20 [0256] The adsorption heat exchanger
chambers (161, 162) are each divided into two  spaces
(upper and lower spaces) in their height direction, as
described above. The first  adsorption heat exchanger
(13) lies between the upper and lower spaces of the
first  adsorption heat exchanger chamber (161), while
the second adsorption heat exchanger (14)  lies
between the upper and lower spaces of the second
adsorption heat exchanger chamber  25 (162). [0257]
The first air heat exchanger chamber (163) is
connected in fluid  communication with the first
suction opening (151). The second air heat exchanger
chamber (164) is connected in fluid communication with
the second suction opening (152). 84 The first air
passageway (166) is in fluid communication with the
third suction opening  (153) by way of the heat
exchange element (50) of the heat exchange element
chamber  (165). The second air passageway (167) is in
fluid communication with the fourth  suction opening
(154) by way of the heat exchange element (50) of the
heat exchange 5 element chamber (165). [0258] A first
damper (181) is disposed in the first air heat
exchanger chamber (163)  such that it lies between the
first air heat exchanger chamber (163) and the first
adsorption  heat exchanger chamber (161). A second
damper (182) is disposed in the first air heat
exchanger chamber (163) such that it lies between the
first air heat exchanger chamber 10 (163) and the
second adsorption heat exchanger chamber (162). A
third damper (183) is  disposed in the first air
passage (166) such that it lies between the first air
passage (166)  and the first adsorption heat exchanger
chamber (161). A fourth damper (184) is disposed  in
the first air passage (166) such that it lies between
the first air passage (166) and the  second adsorption
heat exchanger chamber (162). 15 [0259] A fifth damper
(185) is disposed in the second air heat exchanger
chamber  (164) such that it lies between the second
air heat exchanger chamber (164) and the first
adsorption heat exchanger chamber (161). A sixth
damper (186) is disposed in the second  



air heat exchanger chamber (164) such that it lies
between the second air heat exchanger  chamber (164)
and the second adsorption heat exchanger chamber
(162). A seventh 20 damper (187) is disposed in the
second air passage (167) such that it lies between the
second air passage (167) and the first adsorption heat
exchanger chamber (161). An  eighth damper (188) is
disposed in the second air passage (167) such that it
lies between  the second air passage (167) and the
second adsorption heat exchanger chamber (162).
[0260] The compressor (21) is positioned centrally in
the machine chamber (170' )of 25 the casing (170). The
first fan (191) and the second fan (192) are disposed,
respectively,  on both sides of the compressor (21).
The first fan (191) is in fluid communication with
the first blowout opening (155) and the second air
heat exchanger chamber (164). The  second fan (192) is
in fluid communication with the second blowout opening
(156) and the 85 first air heat exchanger chamber
(163). RUNNING OPERATION [0261] The running operation
of the air conditioning apparatus (10) is now
described  5 below. Since the flow of refrigerant in
the refrigerant circuit is the same as in the fourth
to sixth embodiments, the flow of air is mainly
described here. COOLING/DEHUMIDIFICATION OPERATING
MODE [0262] During the cooling and dehumidification
operating mode, a first operation of  10 Figure 31(A)
and a second operation of Figure 31(B) are carried out
alternately. In the  first operation, the first air
heat exchanger (11) and the first adsorption heat
exchanger (13)  operate as condensers, while the
second air heat exchanger (12) and the second
adsorption  heat exchanger (14) operate as
evaporators. In addition, the first damper (181), the
fourth  damper (184), the sixth damper (186), and the
seventh damper (187) are placed in the open 15 state,
while the second damper (182), the third damper (183),
the fifth damper (185), and  the eighth damper (188)
are placed in the closed state. [0263] In this state,
one part of outside air (OA) drawn into the casing
(150) from the  first suction opening (151) passes
through the first air heat exchanger (11) in the first
air  heat exchanger chamber (163) and is then expelled
to the outdoors from the second 



20 blowout opening (156) by way of the second fan
(192). On the other hand, the rest of the  outside air
(OA) drawn into the casing (150) from the third
suction opening (153) passes  through the heat
exchange element (50), flows into the first air
passageway (166), enters  the second adsorption heat
exchanger chamber (162), is dehumidified in the second
adsorption heat exchanger (14), flows out to the
second air heat exchanger chamber (164), 25 and is
supplied into the room from the first blowout opening
(155) by way of the first fan  (191). [0264] On the
other hand, one part of room air (RA) drawn into the
casing (150) from.  the second suction opening (152)
is cooled by passage through the second air heat 86
exchanger (12) in the second air heat exchanger
chamber (164) and is then supplied into  the room from
the first blowout opening (155) by way of the first
fan (191). On the other  hand, the rest of the room
air (RA) drawn into the casing (150) from the fourth
suction  opening (154) passes through the heat
exchange element (50), flows into the second air 5
passageway (167), enters the first adsorption heat
exchanger chamber (161), regenerates  the first
adsorption heat exchanger (13), flows out to the first
air heat exchanger chamber  (163), and is then
expelled to the outdoors from the second blowout
opening (156) by way  of the second fan (192). [0265]
As described above, a stream of outside air (OA) which
has passed through the  10 first air heat exchanger
(11) is expelled to the outdoors as exhaust air (EA),
while a stream  of room air (RA) which has passed
through the second air heat exchanger (12) returns
into  the room as supply air (SA). In addition, in the
heat exchange element (50), outside air  (OA) as first
air is cooled by room air (RA) as second air, while
room air (RA) is heated by  outside air (OA). And the
outside air (OA) cooled in the heat exchange element
(50) is 15 dehumidified when it is passing through the
second adsorption heat exchanger (14) and is  then
supplied to the room. On the other hand, the room air
(RA) heated in the heat  exchange element (50)
regenerates the adsorbent when it is passing through
the first  adsorption heat exchanger (13) and is then
expelled to the outdoors. [0266] In the first
operation, indoor latent heat processing is performed
mainly in the  



20 second adsorption heat exchanger (14), while indoor
sensible heat processing is performed  mainly in the
second air heat exchanger (12). To sum up, one part of
outside air (OA) is  dehumidified mainly by passage
through the second adsorption heat exchanger (14) and
is  then supplied to the room, while one part of room
air (RA) is cooled mainly by passage  through the
second air heat exchanger (12) and returns into the
room. This makes it 25 possible to efficiently provide
cooling and dehumidification. [0267] Next, in the
second operation, the first air heat exchanger (11)
and the second  adsorption heat exchanger (14) operate
as condensers, while the second air heat exchanger
(12) and the first adsorption heat exchanger (13)
operate as evaporators. In addition, the 87 second
damper (182), the third damper (183), the fifth damper
(185), and the eighth  damper (188) are placed in the
open state, while the first damper (181), the fourth
damper  (184), the sixth damper (186), and the seventh
damper (187) are placed in the closed state.  [0268]
In this state, one part of outside air (OA) drawn into
the casing (150) from the 5 first suction opening
(151) passes through the first air heat exchanger (11)
in the first air  heat exchanger chamber (163) and is
then expelled to the outdoors from the second  blowout
opening (156) by way of the second fan (192). On the
other hand, the rest of the  outside air (OA) drawn
into the casing (150) from the third suction opening
(153) passes  through the heat exchange element (50),
flows into the first air passageway (166), enters 10
the first adsorption heat exchanger chamber (161), is
dehumidified in the first adsorption  heat exchanger
(13), flows out to the second air heat exchanger
chamber (164), and is  supplied into the room from the
first blowout opening (155) by way of the first fan
(191).  [0269] On the other hand, one part of room air
(RA) drawn into the casing (150) from the  second
suction opening (152) is cooled by passage through the
second air heat exchanger 15 (12) in the second air
heat exchanger chamber (164) and is then supplied into
the room  from the first blowout opening (155) by way
of the first fan (191). On the other hand, the  rest
of the room air (RA) drawn into the casing (150) from
the fourth suction opening (154)  passes through the
heat exchange element (50), flows into the second air
passageway (167),  enters the second adsorption heat
exchanger chamber (162), regenerates the second 



20 adsorption heat exchanger (14), flows out to the
first air heat exchanger chamber (163),  and is then
expelled to the outdoors from the second blowout
opening (156) by way of the  second fan (192). [0270]
As described above, a stream of outside air (OA) which
has passed through the  first air heat exchanger (11)
is expelled to the outdoors as exhaust air (EA), while
a stream  25 of room air (RA) which has passed through
the second air heat exchanger (12) returns into the
room as supply air (SA). In addition, in the heat
exchange element (50), outside air  (OA) as first air
is cooled by room air (RA) as second air, while room
air (RA) is heated by  outside air (OA). And the
outside air (OA) cooled in the heat exchange element
(50) is 88 dehumidified when it is passing through the
first adsorption heat exchanger (13) and is  then
supplied to the room. On the other hand, the room air
(RA) heated in the heat  exchange element (50)
regenerates the adsorbent when it is passing through
the second  adsorption heat exchanger (14) and is then
expelled to the outdoors. 5 [0271] In the second
operation, indoor latent heat processing is performed
mainly in  the first adsorption heat exchanger (13),
while indoor sensible heat processing is performed
mainly in the second air heat exchanger (12). To sum
up, one part of outside air (OA) is  dehumidified
mainly by passage through the first adsorption heat
exchanger (13) and is  then supplied to the room,
while one part of room air (RA) is cooled mainly by
passage 10 through the second air heat exchanger (12)
and returns into the room. This makes it possible to
efficiently provide room cooling and dehumidification.
[0272] By alternate repetition of the first operation
and the second operation in the  way described above,
it becomes possible to continuously perform indoor
latent heat load  processing while continuously
performing also indoor sensible heat load processing.
15 Also at this time, as the indoor latent heat load
increases, the time interval, at which  switching
between the first operation and the second operation
is made, is reduced. HEATING/HUMIDIFICATION OPERATING
MODE [0273] During the heating and humidification
operating mode, a first operation of  20 Figure 32(A)
and a second operation of Figure 32(B) are carried out
alternately. In the 



first operation, the second air heat exchanger (12)
and the second adsorption heat  exchanger (14) operate
as condensers, while the first air heat exchanger (11)
and the first  adsorption heat exchanger (13) operate
as evaporators. In addition, the first damper (181),
the fourth damper (184), the sixth damper (186), and
the seventh damper (187) are placed 25 in the open
state, while the second damper (182), the third damper
(183), the fifth damper  (185), and the eighth damper
(188) are placed in the closed state. [0274] In this
state, one part of outside air (OA) drawn into the
casing (150) from the  first suction opening (151)
passes through the first air heat exchanger (11) in
the first air 89 heat exchanger chamber (163) and is
then expelled to the outdoors from the second  blowout
opening (156) by way of the second fan (192). On the
other hand, the rest of the  outside air (OA) drawn
into the casing (150) from the third suction opening
(153) passes  through the heat exchange element (50),
flows into the first air passageway (166), enters 5
the second adsorption heat exchanger chamber (162), is
humidified in the second  adsorption heat exchanger
(14), flows out to the second air heat exchanger
chamber (164),  and is supplied into the room from the
first blowout opening (155) by way of the first fan
(191). [0275] On the other hand, one part of room air
(RA) drawn into the casing (150) from  10 the second
suction opening (152) is heated by passage through the
second air heat  exchanger (12) in the second air heat
exchanger chamber (164) and is then supplied into  the
room from the first blowout opening (155) byway of the
first fan (191). On the other  hand, the rest of the
room air (RA) drawn into the casing (150) from the
fourth suction  opening (154) passes through the heat
exchange element (50), flows into the second air 15
passageway (167), enters the first adsorption heat
exchanger chamber (161), gives  moisture to the first
adsorption heat exchanger (13), flows out to the first
air heat  exchanger chamber (163), and is then
expelled to the outdoors from the second blowout
opening (156) by way of the second fan (192). [0276]
As described above, a stream of outside air (OA) which
has passed through the  20 first air heat exchanger
(11) is expelled to the outdoors as exhaust air (EA),
while a stream  



of room air (RA) which has passed through the second
air heat exchanger (12) returns into  the room as
supply air (SA). In addition, in the heat exchange
element (50), outside air  (OA) as second air is
heated by room air (RA) as first air, while room air
(RA) is cooled by  outside air (OA). And the outside
air (OA) heated in the heat exchange element (50) is
25 humidified when it is passing through the second
adsorption heat exchanger (14) and is  then supplied
to the room. On the other hand, the room air (RA)
cooled in the heat  exchange element (50) gives
moisture to the adsorbent when it is passing through
the first  adsorption heat exchanger (13) and is then
expelled to the outdoors. 90 [0277] In the first
operation, indoor latent heat processing is performed
mainly in the  second adsorption heat exchanger (14),
while indoor sensible heat processing is performed
mainly in the second air heat exchanger (12). To sum
up, one part of outside air (OA) is  humidified mainly
by passage through the second adsorption heat
exchanger (14) and is 5 then supplied to the room,
while one part of room air (RA) is heated mainly by
passage  through the second air heat exchanger (12)
and returns into the room. This makes it  possible to
efficiently provide room heating and humidification.
[0278] Next, in the second operation, the second air
heat exchanger (12) and the first  adsorption heat
exchanger (13) operate as condensers, while the first
air heat exchanger  10 (11) and the second adsorption
heat exchanger (14) operate as evaporators. In
addition, the second damper (182), the third damper
(183), the fifth damper (185), and the eighth  damper
(188) are placed in the open state, while the first
damper (181), the fourth damper  (184), the sixth
damper (186), and the seventh damper (187) are placed
in the closed state.  [0279] In this state, one part
of outside air (OA) drawn into the casing (150) from
the 15 first suction opening (151) passes through the
first air heat exchanger (11) in the first air  heat
exchanger chamber (163) and is then expelled to the
outdoors from the second  blowout opening (156) by way
of the second fan (192). On the other hand, the rest
of the  outside air (OA) drawn into the casing (150)
from the third suction opening (153) passes  through
the heat exchange element (50), flows into the first
air passageway (166), enters 20 the first adsorption
heat exchanger chamber (161), is humidified in the
first adsorption heat  



exchanger (13), flows out to the second air heat
exchanger chamber (164), and is supplied .  into the
room from the first blowout opening (155) by way of
the first fan (191). [0280] On the other hand, one
part of room air (RA) drawn into the casing (150) from
the  second suction opening (152) is heated by passage
through the second air heat exchanger  25 (12) in the
second air heat exchanger chamber (164) and is then
supplied into the room from the first blowout opening
(155) by way of the first fan (191). On the other
hand, the  rest of the room air (RA) drawn into the
casing (150) from the fourth suction opening (154)
passes through the heat exchange element (50), flows
into the second air passageway (167), 91 enters the
second adsorption heat exchanger chamber (162), gives
moisture to the second  adsorption heat exchanger
(14), flows out to the first air heat exchanger
chamber (163),  and is then expelled to the outdoors
from the second blowout opening (156) by way of the
second fan (192). 5 [0281] As described above, a
stream of outside air (OA) which has passed through
the  first air heat exchanger (11) is expelled to the
outdoors as exhaust air (EA), while a stream  of room
air (RA) which has passed through the second air heat
exchanger (12) returns into  the room as supply air
(SA). In addition, in the heat exchange element (50),
outside air  (OA) as second air is heated by room air
(RA) as first air, while room air (RA) is cooled by 10
outside air (OA). And the outside air (OA) heated in
the heat exchange element (50) is  humidified when it
is passing through the first adsorption heat exchanger
(13) and is then  supplied to the room. On the other
hand, the room air (RA) cooled in the heat exchange
element (50) gives moisture to the adsorbent when it
is passing through the second adsorption heat
exchanger (14) and is then expelled to the outdoors.
15 [0282] In the second operation, indoor latent heat
processing is performed mainly in  the first
adsorption heat exchanger (13), while indoor sensible
heat processing is performed  mainly in the second air
heat exchanger (12). To sum up, one part of outside
air (OA) is  humidified mainly by passage through the
first adsorption heat exchanger (13) and is then
supplied to the room, while one part of room air (RA)
is heated mainly by passage through 20 the second air
heat exchanger (12) and returns into the room. This
makes it possible to  



efficiently provide room heating and humidification.
In addition, another part of the room  air (RA) gives
moisture to the adsorbent when it is passing through
the second adsorption  heat exchanger (14). [0283] By
alternate repetition of the first operation and the
second operation in the  25 way described above, it
becomes possible to continuously perform indoor latent
heat load  processing while continuously performing
also indoor sensible heat load processing. Also at
this time, switching between the first operation and
the second operation is made at  time intervals
depending on the indoor latent heat load. 92 [0284] As
just described, the present invention is applicable in
the air conditioning  apparatus (10) of the air
ventilation fan type. Also in this case, it is
possible to obtain the  same effects that each of the
aforesaid embodiments provides. 5 VARIATIONAL EXAMPLES
[0285] In the thirteenth embodiment, the description
has been made in terms of the  apparatus of the
integral type in which the four heat exchangers (11,
12, 13, 14) and the  single heat exchange element (50)
are housed in the single casing. However, the air
conditioning apparatus (10) may be in the form of a
separate type as illustrated in Figure  10 35. [0286]
The air conditioning apparatus (10) of Figure 35 is
made up of an outdoor unit  (110) and an indoor unit
(120), wherein these units (110, 120) are fluidly
connected  together by an interunit line (not
diagrammatically shown) to form the refrigerant
circuit  (20). The outdoor unit (110) houses therein
the first air heat exchanger (11), the first 15
adsorption heat exchanger (13), the second adsorption
heat exchanger (14), and the heat  exchange element
(50). The indoor unit (120) houses therein the second
air heat  exchanger (12). Even when employing such a
configuration, it is possible to perform the  same
operations as described with reference to Figures 31
through 34, and the same effects  are obtained. 20
[0287] In addition, in the thirteenth embodiment, the
description has been made in  terms of an example of
incorporating the heat exchange element (50) into the
apparatus of  



the fourth to sixth embodiments. Alternatively, the
heat exchange element (50) may be  incorporated into
the apparatus of the first to third and seventh to
twelfth embodiments.  [0288] Furthermore, the heat
exchange element (50) is not limited to a sensible
heat 25 exchanger. The heat exchange element (50) may
be a total heat exchanger. A total heat  exchanger is
a heat exchanger capable of effecting not only
sensible heat exchange  between the first air and the
second air but also latent heat exchange between the
first air  and the second air. Consequently, if the
humidity of first air is higher than the humidity 93
of second air, moisture in the first air is absorbed
into the second air by the total heat  exchanger.
Accordingly, when the first air is supplied into the
room during the  dehumidification operating mode, this
makes it possible to enhance the air conditioning
apparatus (10) in dehumidification capability. In
addition, if the humidity of first air is 5 higher
than the humidity of second air, moisture in the first
air is given to the second air by  the total heat
exchanger. Accordingly, when the second air is
supplied into the room  during the humidification
operating mode, this makes it possible to enhance the
air  conditioning apparatus (10) in humidification
capability. 10 FOURTEENTH EMBODIMENT [0289] As shown
in Figures 36 and 37, an air conditioning apparatus
(10) according  to a fourteenth embodiment of the
present invention is identical in refrigerant
circuitry with  the third embodiment. Accordingly, the
description of its specific configuration is  omitted.
In addition, this apparatus is in the form of an air
exhaust fan type. 15 [0290] The air conditioning
apparatus (10) of the fourteenth embodiment includes a
latent heat processing element (60) capable of
performing latent heat processing of  adsorption air
and regeneration air. The latent heat processing
element (60) is made up of  a rotatable adsorptive
rotor (60) which is positioned so as to extend over a
distribution  passageway for adsorption air and a
distribution passageway for regeneration air. The 20
adsorptive rotor (60) is positioned upstream of the
adsorption heat exchangers (13, 14) in  the adsorption
air distribution passageway while on the other hand it
is positioned  downstream of the adsorption heat
exchangers (13, 14) in the regeneration air
distribution  



passageway. [0291] The adsorptive rotor (60) is made
up of a perforated substrate shaped like a  25
circular plate, such as a honeycomb structure, and an
adsorbent supported on the substrate.  The adsorptive
rotor (60) is capable of performing air latent heat
processing by  adsorption/desorption of moisture with
the adsorbent. As the adsorbent used in the
adsorptive rotor (50), the same material as the
adsorbent used in the adsorption heat 94 exchangers
(13, 14) may be employed. [0292] In the present
embodiment, a stream of adsorption air which passes
through  the adsorptive rotor (60) is a stream of room
air (RA) prior to passing through one of the
adsorption heat exchangers (13, 14), while a stream of
regeneration air which passes 5 through the adsorptive
rotor (60) is a stream of room air (RA) after passage
through the  other of the adsorption heat exchangers
(13, 14). In addition, both during the cooling
operating mode and during the heating operating mode,
the comparison between  adsorption air and
regeneration air in the adsorptive rotor (60) shows
that the former is  lower in temperature but higher in
relative humidity while the latter is higher in 10
temperature but lower in relative humidity.
Consequently, the adsorption air is  dehumidified
while the regeneration air is moistened. [0293]
Instead of using such an adsorptive rotor, the latent
heat processing element  (60) may be made up of two
adsorptive elements (a first adsorptive element and a
second  adsorptive element), wherein the distribution
passageway of air and the direction of 15 refrigerant
flow in the refrigerant circuit are changed so that an
operation in which  moisture in adsorption air is
adsorbed by the first adsorptive element and, at the
same time,  the second adsorptive element is
regenerated by regeneration air, and an operation in
which  the first adsorptive element is regenerated by
regeneration air and, at the same time, moisture in
adsorption air is adsorbed by the second adsorptive
element are carried out  20 alternately. [0294] In
addition, it may be arranged such that each of the two
adsorptive elements is  made up of an adsorptive
cooling element which is provided with a cooling
passageway for  



the flow of cooling air which absorbs heat of
absorption at the time of moisture adsorption. 25
RUNNING OPERATION [0295] In the following, the running
operation of the air conditioning apparatus (10)  is
described. Since the flow of refrigerant in the
refrigerant circuit is the same as in the  third
embodiment, the flow of air is mainly described here.
95 COOLING/DEHUMIDIFICATION OPERATING MODE [0296]
During the cooling and dehumidification operating
mode, a first operation of  Figure 36(A) and a second
operation of Figure 36(B) are carried out alternately.
5 [0297] In the first operation, the first air heat
exchanger (11) and the first adsorption  heat
exchanger (13) operate as condensers, while the second
adsorption heat exchanger  (14) and the second air
heat exchanger (12) operate as evaporators. And indoor
latent  heat processing is performed in the second
adsorption heat exchanger (14), while indoor  sensible
heat processing is performed in the second air heat
exchanger (12). In other 10 words, one part of room
air (RA) (adsorption air) is dehumidified (latent
heat-processed)  by moisture adsorption by the
adsorbent when passing through the second adsorption
heat  exchanger (14) and returns into the room while
the other part is cooled (sensible heat- processed)
when passing through the second air heat exchanger
(12) and returns into the  room. This makes it
possible to efficiently provide room cooling and
dehumidification. 15 [0298] In the first adsorption
heat exchanger (13), by the passage of the other part
of  the room air (RA) (regeneration air) therethrough,
the adsorbent is regenerated. On the  other hand, the
outside air (OA) exchanges heat with the refrigerant
when passing through  the first air heat exchanger
(11) and is then expelled to the outdoors as exhaust
air (EA).  [0299] On the other hand, in the adsorptive
rotor (60), adsorption air of low 20 temperature and
high relative humidity is dehumidified, while
regeneration air of high  temperature and low relative
humidity is humidified. Consequently, the adsorption
air is  two-stage dehumidified in the adsorptive rotor
(60) and in the second adsorption heat  exchanger
(14), and is then supplied to the room. On the other
hand, the regeneration air  twice performs adsorbent
regeneration in the first adsorption heat exchanger
(13) and in 



25 the adsorptive rotor (60) and is then expelled to
outside the room. [0300] On the other hand, in the
second operation, the first air heat exchanger (11)
and the second adsorption heat exchanger (14) operate
as condensers, while the first  adsorption heat
exchanger (13) and the second air heat exchanger (12)
operate as 96 evaporators. And, indoor latent heat
processing is carried out in the first adsorption heat
exchanger (13), while indoor sensible heat processing
is carried out in the second air heat  exchanger (12).
In other words, one part of room air (RA) (adsorption
air) is dehumidified (latent heat-processed) by
moisture adsorption by the adsorbent when 5 passing
through the first adsorption heat exchanger (13) and
returns into the room, while  the other part is cooled
(sensible heat-processed) when passing through the
second air heat  exchanger (12) and returns into the
room. This makes it possible to efficiently provide
room cooling and dehumidification. [0301] In the
second adsorption heat exchanger (14), by the passage
of the other part  10 of the room air (RA)
(regeneration air) therethrough, the adsorbent is
regenerated. On the  other hand, the outside air (OA)
exchanges heat with the refrigerant when passing
through  the first air heat exchanger (11) and is then
expelled to the outdoors as exhaust air (EA).  [0302]
On the other hand, in the adsorptive rotor (60),
adsorption air of low  temperature and high relative
humidity is dehumidified, while regeneration air of
high 15 temperature and low relative humidity is
humidified. Consequently, the adsorption air is
two-stage dehumidified in the adsorptive rotor (60)
and in the first adsorption heat  exchanger (13) and
is then supplied to the room. On the other hand, the
regeneration air  twice performs adsorbent
regeneration in the second adsorption heat exchanger
(14) and in  the adsorptive rotor (60) and is then
expelled to outside the room. 20 [0303] By alternate
repetition of the first operation and the second
operation in the  way described above, it becomes
possible to continuously perform indoor latent heat
load  processing while continuously performing also
indoor sensible heat load processing.  Also at this
time, as the indoor latent heat load increases, the
time interval, at which  switching between the first
operation and the second operation is made, is
reduced. 



25 Consequently, when the indoor latent heat load is
large, the frequency of switching is  increased to
thereby increase the amount of dehumidification for
enhancing room comfort.  On the other hand, when the
indoor latent heat load is small, the frequency of
switching is  decreased to thereby reduce the amount
of dehumidification for enhancing energy-savings. 97
HEATING/HUMIDIFICATION OPERATING MODE [0304] During
the heating and humidification operating mode, a first
operation of  Figure 37(A) and a second operation of
Figure 37(B) are carried out alternately. 5 [0305] In
the first operation, the second air heat exchanger
(12) and the second  adsorption heat exchanger (14)
operate as condensers, while the first adsorption heat
exchanger (13) and the first air heat exchanger (11)
operate as evaporators. And, indoor  latent heat
processing is carried out in the second adsorption
heat exchanger (14), while  indoor sensible heat
processing is carried out in the second air heat
exchanger (12). In 10 other words, one part of room
air (RA) (regeneration air) is humidified (latent
heat- processed) by adsorbent regeneration when
passing through the second adsorption heat  exchanger
(14) and returns into the room, while the other part
is heated (sensible heat- processed) when passing
through the second air heat exchanger (12) and returns
into the  room. This makes it possible to efficiently
provide room heating and humidification. 15 [0306] In
the first adsorption heat exchanger (13), by the
passage of the other part of  the room air (RA)
(adsorption air) therethrough, the adsorbent is given
moisture. On the  other hand, the outside air (OA)
exchanges heat with the refrigerant when passing
through  the first air heat exchanger (11) and is then
expelled to the outdoors as exhaust air (EA).  [0307]
On the other hand, in the adsorptive rotor (60),
regeneration air of high 20 temperature and low
relative humidity is humidified, while adsorption air
of low  temperature and high relative humidity is
dehumidified. Consequently, the regeneration  air is
two-stage humidified in the adsorptive rotor (60) and
in the second adsorption heat  exchanger (14)) and is
then supplied to the room. On the other hand, the
adsorption air  twice undergoes moisture absorption in
the adsorptive rotor (60) and in the first adsorption
25 heat exchanger (13) and is then expelled to outside
the room. 



[0308] On the other hand, in the second operation, the
second air heat exchanger (12)  and the first
adsorption heat exchanger (13) operate as condensers,
while the second  adsorption heat exchanger (14) and
the first air heat exchanger (11) operate as
evaporators. 98 And, indoor latent heat processing is
carried out in the first adsorption heat exchanger
(13),  while indoor sensible heat processing is
carried out in the second air heat exchanger (12).  In
other words, one part of room air (RA) (regeneration
air) is humidified (latent heat- processed) by
adsorbent regeneration when passing through the first
adsorption heat 5 exchanger (13) and returns into the
room, while the other part is heated (sensible heat-
processed) when passing through the second air heat
exchanger (12) and returns into the  room. This makes
it possible to efficiently provide room heating and
humidification.  [0309] In the second adsorption heat
exchanger (14), by the passage of the other part  of
the room air (RA) (adsorption air) therethrough, the
adsorbent is given moisture. On 10 the other hand, the
outside air (OA) exchanges heat with the refrigerant
when passing  through the first air heat exchanger
(11) and is then expelled to the outdoors as exhaust
air  (EA). [0310] On the other hand, in the adsorptive
rotor (60), regeneration air of high  temperature and
low relative humidity is humidified, while adsorption
air of low 15 temperature and high relative humidity
is dehumidified. Consequently, the regeneration  air
is two stage-humidified in the first adsorption heat
exchanger (13) and in the adsorptive  rotor (60) and
is then supplied to the room. On the other hand, the
adsorption air twice  undergoes moisture absorption in
the adsorptive rotor (60) and in the second adsorption
heat exchanger (14) and is then expelled to outside
the room. 20 [0311] By alternate repetition of the
first operation and the second operation in the  way
described above, it becomes possible to continuously
perform indoor latent heat load  processing while
continuously performing also indoor sensible heat load
processing.  Also at this time, the first and second
operations are switched at time intervals depending
on the indoor latent heat load. 25 



EFFECTS OF THE FOURTEENTH EMBODIMENT [0312] In
accordance with the fourteenth embodiment, during the
cooling and  dehumidification operating mode,
adsorption air (room air (RA)) is two stage 99
dehumidified in the adsorptive rotor (60) and in the
adsorption heat exchanger (13, 14),  thereby enhancing
the apparatus in dehumidification capability. In
addition, during the  heating and humidification
operating mode, regeneration air (room air (RA)) is
two stage- humidified in the adsorption heat exchanger
(13, 14) and in the adsorptive rotor (60), 5 thereby
enhancing the apparatus in humidification capability.
[0313] In addition, as in each of the foregoing
embodiments, the frequency of  switching between the
first operation and the second operation is increased
if the indoor  latent heat load is large, while on the
other hand the frequency of switching between the
first operation and the second operation is decreased
if the indoor latent heat load is small, 10 thereby
making it possible to provide operations with a
balance between room comfort and  energy-savings.
OTHER EMBODIMENTS [0314] In regard to the foregoing
embodiments, the present invention may be  15
configured as follows. [0315] For example, each of the
foregoing embodiments employs a configuration in
which one or two air heat exchangers (11, 12) and one
or two adsorption heat exchangers  (13, 14) are used.
However, it maybe configured such that three or more
air heat exchangers (11, 12) and three or more
adsorption heat exchangers (13, 14) are used. To  20
sum up, in the present invention, it suffices if at
least one heat exchanger is made up of an  adsorption
heat exchanger which supports on its surface an
adsorbent. [0316] Additionally, in a configuration
employing the refrigerant circuit (20) of each  of the
first to seventh, thirteenth, and fourteenth
embodiments, the specific configuration of  the
refrigerant circuit (20) and the specific
configuration of the air conditioning apparatus 25
(10) (the configuration of the outdoor unit (110) and
the configuration of the indoor unit  (120) in the
case of the separate type of each of the first to
sixth and fourteenth  



embodiments and the configuration of the casing (150)
in the case of the integral type of  each of the
seventh and thirteenth embodiments) may be modified if
necessary. 100 [0317] Furthermore, in each of the
eighth to tenth embodiments employing the cold  and
hot water circuit (40), in both the hot water side and
the cold water side, the adsorption  heat exchangers
(13, 14) are disposed on the upstream side, while the
air heat exchangers  (11, 12) are disposed on the
downstream side, on the assumption that latent heat
processing 5 is given priority over sensible heat
processing. However, it may be arranged such that the
air heat exchangers (11, 12) are disposed on the
upstream side, while the adsorption heat  exchangers
(13, 14) are disposed on the downstream side, on the
assumption that sensible  heat processing is given
priority over latent heat processing. 10 INDUSTRIAL
APPLICABILITY [0318] As has been described above, the
present invention is useful for air  conditioning
apparatus which separately perform indoor latent heat
load processing and  indoor sensible heat load
processing. 101 CLAIMS WHAT IS CLAIMED IS: 1. An air
conditioning apparatus which is provided with a
heating medium circuit for the  5 flow of heating
medium and which includes in the heating medium
circuit a plurality of  heat exchangers for effecting
heat exchange between a heating medium and an
airstream, wherein at least one heat exchanger is made
up of an adsorption heat exchanger with  an adsorbent
supported on a surface thereof. 10 2. The air
conditioning apparatus of claim 1, wherein the heating
medium circuit includes at least two air heat
exchangers which  mainly perform air sensible heat
processing and a single adsorption heat exchanger
which  mainly performs air latent heat processing. 15
3. The air conditioning apparatus of claim 1, wherein
the heating medium circuit includes a single air heat
exchanger which mainly  



performs air sensible heat processing and at least two
adsorption heat exchangers which  mainly perform air
latent heat processing. 20 4. The air conditioning
apparatus of claim 1, wherein the heating medium
circuit includes at least two air heat exchangers
which  mainly perform air sensible heat processing and
at least two adsorption heat exchangers  which mainly
perform air latent heat processing. 25 5. The air
conditioning apparatus of claim 1, wherein the heating
medium circuit is made up of a refrigerant circuit
through which a  refrigerant is circulated to thereby
perform a vapor compression refrigeration cycle. 102
6. The air conditioning apparatus of claim 1, wherein
the heating medium circuit is made up of a cold and
hot water circuit for the  flow of cold and hot water.
5 7. The air conditioning apparatus of claim 1,
wherein the heating medium circuit is made up of a
refrigerant circuit through which a  refrigerant is
circulated to thereby perform a vapor compression
refrigeration cycle and a  cold and hot water circuit
for the flow of cold and hot water. 10 8. The air
conditioning apparatus of claim 1, wherein said air
conditioning apparatus is provided with a control unit
which switches  the flow of heating medium in the
heating medium circuit and the distribution of air to
thereby perform (a) a moisture absorbing operation in
which, while cooling an adsorbent in  an adsorption
heat exchanger, moisture in an airstream flowing
through the adsorption heat 15 exchanger is adsorbed
by the adsorbent and (b) a moisture releasing
operation in which,  while heating an adsorbent in an
adsorption heat exchanger, moisture is released to an
airstream flowing through the adsorption heat
exchanger. 9. The air conditioning apparatus of claim
8, 20 wherein the control unit is provided with a
switching interval setting part for setting,
depending on the latent heat load, a time interval at
which switching between the moisture  absorbing
operation and the moisture releasing operation is
accomplished. 



10. The air conditioning apparatus of claim 9, 25
wherein the switching interval setting part is
configured such that as the latent heat  load
increases the time interval at which switching between
the moisture absorbing  operation and the moisture
releasing operation is accomplished is set to a lower
setting  value. 103 11. The air conditioning apparatus
of claim 1, wherein said air conditioning apparatus
includes a heat exchange element for  effecting heat
exchange between a first airstream and a second
airstream and wherein at  5 least one of the first and
second airstreams is adsorption air or regeneration
air prior to its  passage through the adsorption heat
exchanger. 12. The air conditioning apparatus of claim
1, wherein a latent heat processing element for
performing air latent heat processing is  10 provided
in a distribution passageway for the distribution of
adsorption or regeneration air  which passes through
the adsorption heat exchanger. * 








