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&) RADIATION AIR-CONDITIONER.

F
<@ A radiation air-conditioner capable of being free-
Q@ ly moved to and set in different positions, and used
1o deal with the problems concerning the unevenly
mdistributed heat loads in a closed office in which a
O plurality of office automation (0A) machines are in-
stalled. This radiation air-conditioner consists of a
radiation endothermic/radiating plate including a radi-
O ation generating surface (21) formed on one side
Q. surface of a panel (20), a plurality of thermoelectric
LLlelements (22) attached to the other side surface of
the panel (20), and a plurality of heat exchanger
means (25) attached to the other surface of these

thermoelectric elements (22). Accordingly, noise
does not occur in this radiation air-conditioner, and
maintenance work therefor is substantially not re-
quired. Since this radiation air-conditioner can be
installed in a small space owing to its small weight
and thickness and compact structurs, it is used very
extensively.
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SPECIFICATION

RADIATIVE-TYPE AIR-CONDITIONING UNIT

TECHNICAL FIELD OF THE INVENTION

This invention relates to a radiative-type air-
conditioning unit adapted for use as an office air
conditioner for office automation corner in an enclosed
room, an office room and a conference room, etc., and also
as an air conditioner for home use.

BACKGRQUND OF THE INVENTION

As a conventional radiative type air-conditioning
unit, there is known a system whose radiant heat transfer
unit is fixedly secured to the ceiling of a room or the
side wall surface thereof such that chilled water or hot
water, or alternatively cool air or hot air may flow
through the radiant heat transfer unit, and the temper-
ature of the unit is controlled thus conducting air-
conditioning in the room. In this system, chilled water
or hot water, or alternatively, cool air or hot air is
supplied through pipings by an air-conditioning unit
installed separately.

Further, besides the above-mentioned standing
radiative air-conditioning unit, there is a portable air-
conditioning unit wherein an air conditioner is accommo-

dated in a movable box-shaped housing, and the housing is



10

15

20

25

EP 0 380 660 A1

formed with a duct adapted to blow off cool air or warm
air.

Still further, as a partitioning panel shaped
radiative-type air-conditioning unit, there is known a
system wherein the partitioning panel is provided with an
electric heater or alternatively it is arranged such that
a heated or cooled fluid is passed therethrough.

However, out of the above—-mentioned conventional
radiative-type air-conditioning units, those which require
provision of pipings entail piping work and cannot be
moved to a suitable plate, and therefore they cannot be
used for local air-conditioning.

In recent years, office automation (O.A.) equipment'
have come into wide use in offices, and if the number of
such 0.A. equipment used increases, then in most cases
the heat developed by them causes a conspicuous deviation
in thermal loading in the office room. It is not easy to
regulate such a deviation in thermal loading by air-
conditioning in the whole room, and particularly it is

almost impossible to create an air-conditioning effect

suitable for an individual. Further, it is also impossible

to modify air—-conditioning pipings according to changes
in thermal loading conditions in a room due to alteration
of office layout.

To settle these problems, it is envisaged to use the
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above-mentioned portable radiative-type air-conditioning
unit suitable for local air-conditioning without the need
for piping work, however, this portable type one has the
following disadvantages.

Stating in brief, in order to cope with the deviated
thermal loading in the office room where many O.A.
equipment are located as mentioned above, the number of
the portable radiative-type air-conditioning units must
be increased, or alternatively, the air-conditioning
capacity of each unit must be increased. In both cases,
there is a problem in that the sound-generated by a
compressor mainly 'for cooling purposes or a fan accommo-
dated in the box-shaped houéing becomes noise to persons
near the air-conditioning unit.

SUMMARY OF THE INVENTION

The presnet invention has been made in view of the
above-mentioned situation in the prior art and also
paying attention to the fact that, to achieve improvements
in working environment in offices, comparatively low-
partitioning panels having a height of 900 to 1800 mm,
which are referred to as so-called "low partition", have
come to be used.

Accordingly, an object of the present invention is
to provide a radiative-type air-conditioning unit which

utilizes "Peltier Effect" provided by thermoelectric
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elements and is noiseless, and which does not require
provision of special piping work and is substantially
maintenance free.

Another object of the present invention is to provide
a radiative-type air-conditioning unit which has various
usages in that it can be used as a ceiling material of a
room or a side wall material thereof orrit can be used as
a portable unit, and which is of light weight, thin and
compact.

A further object of the present invention is to
provide a radiative-type air-conditioning unit having a
high energy utilization efficiency and excellent response
énd'control characteristics.resulting from the use of a
direct air-conditioning system wherein the temperature
sensed by a human body is controlled by the radiant heat
transfer surfaces thereof.

To achieve the above-mentioned objects, according to
a first aspect of the present invention, there is provided
a radiative panel type air-conditioning unit comprised of
a radiation heat absorbing and emitting board; including a
radiant heat transfer surface formed on one side surface
of a panel; a plurality of thermoelectric elements mounted
on the other side surface of the panel; and a plurality
of heat exchange means mounted on the opposite side

surfaces of these thermoelectric elements.
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Further, according to a second aspect of the present
invention, there is provided a radiative panel type air-
conditioning unit as set forth in the first aspect, wherein
the panel is a partitioning panel member which is
comprised of a frame, a piece of front panel and a piece of

rear panel that are formed on both surfaces of the frame,

~and the unit further comprises cross-flow fan means

installed inside of the panel member; air intakes formed
in the portions of the front panel opposite to the cross-
flow fans; an opening formed in the uppermost end of the
panel member; a window opening formed in the upper half
of the panel member and adapted to be fitted with the
radiation heat absorbing and emitting board, the radiation
heat absorbing and emitting board being mounted in the
window opening in such a manner that the radiant heat
transfer surface faces the front panel and the heat
exchange means are located in the ventilation passage for
the cross-flow fan means defined within the panel member;
and controller means for controlling the thermoelectric
elements of the radiation heat absorbing and emitting
board and the cross-flow fan means.

Further, according to the present invention, there
is provided a radiative panel type air-conditioning unit
as set forth in the second aspect, characterized in that

the cross—-flow fan means have a vertically aligned
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positional relatiénship with each other and comprise a
first cross-flow fan located at an upper position and a
second cross-flow fan located at a lower position, and
said unit further comprises first air intakes forqed in
the portions of the rear panel opposite to the first
cross—-flow fan; blowoff ports for the first cross-flow
fan which open upwardly inside of the panel member;
second air intakes formed in the portions of the front
panel opposite to the second cross-flow fan; and blowoff
ports for the second cross—-flow fan formed in the portions
of the front panel opposite to the second cross-—-flow
fan and at a position lower than the second air intake.
The above-mentioned and other advantages, manners and
objects of the present invention will become apparent to
those skilled in the art by making reference to the
following deséription and the accompanying drawings in
which preferred embodiments incorporating the principles
of the present invention are shown by way of example only.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a fragmentary, enlarged sectional view
showing schematically the configuration of principal parts
of one embodiment of the radiative panel type air-
conditioning unit according to the present invention;

Figs. 2 to 4 are side elevational views showing

schematically conditions wherein the embodiment shown in
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Fig. 1 is used:

Fig. 5 is a fragmentary, enlarged sectional view
showing schematically the configuration of principal parts
of a variant of the embodiment shown in Fig. 1; )

Fig. 6 is a schematic, exploded perspective view
showing components of another embodiment of the radiative
panel type air-conditioning unit according to the present
invention;

Figs. 7 and 8 are an assembled perspective view and
a schematic longitudinal sectional view, respectively of
the embodiment shown in Fig. 6;

Fig. 9 is a schematic, perspective view showing an
example using the embodiment shown in Fig. 6;

Figs. 10 and 1l are a schematic, longitudinal
sectional view and a schematic, perspective view,
respectively, showing two variant examples of the embodi-
ment shown in Fig. 11; and

Figs. 12 and 13 are a schematic, partially cut-away
perspective view and a schematic, longitudinal sectional
view, respectively, showing a further embodiment of the
radiative panel type air-conditioning unit accérding to

the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

A first embodiment of a radiative panel type air-

conditioning unit according to the present invention will
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now be described in detail below with reference to Figs. 1
to 4 in the accompanying drawings.

In the drawings, reference numeral 20 dentoes a
radiation panel which serves as the substrate of a
radiant heat absorbing and emitting board. The radiation
pénel 20 has a radiant coating layer 21 such as, for
example, a black paint or the like applied onto the front
surface thereof, and a plurality of thermoelectric
elements 22 bonded onto the whole rear surface thereof by
means of an adhesive 23. The arrangement is made such
that, when the thermoelectric elements 6 are fed with a
d.c. electric current from a power supply 24, heat is
absorbed thtrough one side surface thereof, for exémple,
the side of the radiation panel 20 and emitted towards the
opposite side thereof by "Peltier Effect". (When air-
cooling is made) The above-~mentioned effect is reversed
when the direction of flow of electric current is reversed.
(When heating is made) Further, the above-mentioned
thermoelectric elements 22 have a plurality of fine pin
fins 25 for heat exchange purposes mounted on the other
side thereof by the adhesive 23.

As shown in Fig.' 2, the above-mentioned radiation
panel 20 is in the form of a movable screen having a
base 26 fixed to the lower end thereof and which stands on

its own bottom.
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In the above-mentioned arrangement, when as shown in
Fig. 2 the radiation panel 20 is installed with the
radiant heat transfer surface thereof facing an office
worker 27, and each of the thermoelectric elements 22 is
fed with a d.c. electric current in a direction of
absorbing the heat from the side of the radiation panel
20, the radiation heat from the side of the worker 27 is
absorbed by the radiant heat transfer surface of the
radiation panel 20 so that the side of the worker 27 is
cooled. Whilst, when the direction of flow of electric
current 1s changed so as to emit heat from the radiant
heat transfer surface, the side of the worker 27 is
heated by the heat emitted by the above-mentioned radiant
heat transfer surface.

On the rear side of the radiation panel 20, the heat
emitted from or absorbed by the opposite side of the above-
mentioned thermoelectric elements 22 is subjected to
-natural convection for heat exchange.

Whilst heat is emitted from or absorbed by the
radiant heat transfer surface of the above-mentioned
radiation panel 20 mainly by radiation, heat emission or
absorption can of course be made even by natural
convection and heat conduction.

Further, whilst the embodiment illustrated in Fig. 2

shows a condition wherein the radiation panel 20 is
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installed behind the worker, the radiation panel 20 may
be installed alternatively on the side or in front of the
worker 27 wiht the radiant heat transfer surface thereof
facing the worker 27. Fruther, in the embodiment shown in
Fig. 2 shows the case where the whole of one side surface
of the radiation panel 20 serves as the radiant heat
transfer surface, however, the arrangement may be made
such that a portion of the radiation panel 20 may serve
as the radiant heat transfer surface as shown in Fig. 3.
Still further, as shown in Fig. 4, the above-~
mentioned radiation panel 20 may be installed above the

office worker 27; that is; it may be attached to the

"ceiling located above.

Furthermore, whilst the above-mentioned embodiment
shows the arrangement that the radiation panel 20 has a
plurality of thermoelectric elements 20 adhesively bonded
onto the rear surface thereof so that radiation heat can
be emitted or absorbed through the surface of the radiation
panel 20, it is also possible to allow the radiation panel
20 to fulfill radiation heat emitting or absorbing
function as well as sound absorbing function.

A variant embodiment of the radiation panel having
in combination the heat emitting or absorbing function
and the souﬁd absorbing function is shown in Fig. 5.

Reference numeral 20a denoteé a substrate of a

radiation panel 20' which has a material with excellent
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thermal conductivity and sound absorbing characteristics
such as, for example, a metallic heat and sound absorbing
material 21' produced by sintering aluminium powder,
adhesively bonded onto the surface thereof. The substrate
20a has a plurality of thermoelectric elements 22 adhesively
bonded onto the rear surface thereof. The thermoelectric

elements 22 have a substrate 20b adhesively bonded onto

the other side surface thereof and to which a plurality of

heat exchange fins 25 are attached. Reference nuemral 28
denotes a material having thermal insulating and sound
absorbing properties such as, for example, glass wool
which is inserted between the thermoelectric elements 22.

The use of the radiation panel 20' thus condigured
enables sound absorbing effect to be achieved in addition
to heat absorbing effect thus making it possible to lower
the noise level in an office.

In the next place, a second embodiment of the present
invention will be described with reference to Figs. 6 to
11.

Fig. 6 is an exploded perspective view showing a
partitioning panel member, 1in disassembled condition, for
use in a radiative type air-conditioner according to the
present invention, and Figs. 7 and 8 are a perspective
view and a schematic, longitudinal sectional view,

respectively, of the assembly of the second embodiment.
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In these drawings, reference numeral 1 denotes a frame or
framework shown with the uppermost end kept open. A front
panel 2 and a rear panel 3 are fixedly secured to the
front and rear surfaces, respectively, of the frame 1 to form a
hollow partitioning panel 4 with an open top end. This
frame 1 has a cross-flow fan 5 mounted on the lower part
thereof. And, the front panel 2 has air inlets 6 formed
in the lower part thereof at positions opposite to the
cross—-flow fan 5. This front panel 2 has a window
opening 7 having a large area formed in the upper half
thereof. Reference numeral 8 denotes a radiation heat
absorbing and emitting board adapted to be fitted in the
opening 7 from iﬁside thereof. This radiation heat
absorbing and emitting board 8 is made up of two pieces
of panels 8a and 8b having a plurality of thermoelectric
elements 9 mounted lengthwise and breadthwise in a regular
manner between them. Moreover, the rear panel 8b has
radiating fins 10 mounted on the outer surface thereof at
positions opposite to the thermoelectric elements 9.
Further, the thickness of the radiation heat absorbing and
emitting board 8 including the radiating f£ins or heat
emitting or absorbing fins 10 is slightly less than that
of the frame 1 so that they can be accommodated in the
inner space of the partitioning panel 4. Moreover, the

radiating fins 10 are adapted to conduct heat exchange
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with the air flow flowing vertically through the interior
of the partitioning panel member 4, and the vertilating
air passage extends vertically therein.

Filters 1l are mounted inside of the air inlets 6
in the panel 2, and an upper cover 13 is fitted fixedly
in an upper opening 12 formed in the upper end of the
partitioning panel member 4.

Further, in the drawings, reference numeral 14
denotes a controller fixedly secured to the frame 1 in the
air flow passage formed inside of the partitioning panel
member 4. This controller 14 is adapted to control the
turning on and off of the cross-flow fans 5, the turning
on and off of electricity to the thermoelectric elements
9, the direction of electric current flow through the
thermo-electric elements 9 and the intensity of the
electric currént.

The above-mentioned partitioning panel member 4 is
60 to 80 mm thick and is of a size which is nearly the
same as that of an ordinary low partitions, and as
occasion demands a plurality of such panel members 4 may
be used by placing them laterally in a row.

In the above-mentioned arrangement, when the
controller 14 is operated to feed an electric current to

the thermoelectric elements 9 so that the front side of
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the radiation heat absorbing and emitting board 8 is
cooled and the heat is emitted through the rear side
thereof by "Peltier Effect", and the cross-flow fan 5 is
drivgn, heat is absorbed through the radiation heat
absorbing and emitting board 8 whose surface area is
defined by the aperture 7 in the front panel 2 of the
partitioning member 4 so that the front or outer side of
the partitioning member 4 is cooled.

Whilst, at that time, the heat emitted towards the
rear side of the radiation heat absorbing and emitting
board 8 is transferred to the air flow which is delivered
by the cross-flow fan 5, passes through the radiating fins
10 énd exhaust from the up?er opening 12. At that time,
the controller 14 is also cooled by.the wind flowing
through the interior of the above-mentioned partitioning
panel member 4.

Fig. 9 shows an example wherein the above-mentioned
partitioning members 4 are used. Each of the partitioning
members 4 is located with the front panel 2 thereof facing
the interior at intervals of 0.5 to 1.0 meter away from
an worker. The controller 14 is controlled in such a
manner that the temperature of the front surfaces of the
radiatibn heat absorbing and emitting boards 8 may be
kept at 10 to 15° when the room temperature is 23 to 28°C.

As a result, a heat transfer by radiation is generated
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between the operator and the partitioning members 4 so
that the operator is subjected to a cooling effect.

Although the above-mentioned second embodiment shows
a single-side type one wherein the radiation heat absorbing
and emitting board 8 is located only on one side of the
panel member 4, a both-side type one as shown in Fig. 10
may be used instead.

Stating in brief, the latter type one is comprised
of a pair of heat absorbing and emitting boards 8 and
8', each consisting of two pieces of panels 8a and 8b
having thermoelectric elements 9 sandwiched between
them, the boards 8 and 8' having radiating fins 10
mounted between them and being adapted to be fitted in
apertures 7 formed in both sides of a partitioning panel
member 4'.

According to this arrangement, both sides of the
partitioning panel member 4' are cooled or heated.

Further, in each of the above-metnioned embodiments,
the surfaces of the radiation heat absorbing and emitting
bocards 8 and 8' are cooled or heated by radiation by
changing the direction of flow of electric current through
the thermoelectric elements 9.

Further, if the direction of flow of electric current
through some of the thermoelectric elements 9 on each of

the radiation surfaces of the radiation heat absorbing
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and emitting boards 8 and 8' is selectively changed, then
the radiant air-conditioning function on the radiation
surfaces can be controlled. Further, this air-conditioning
functional control may be conducted by controlling the
intensity of the electric current £flow through the thermo-
electric elements 9.

Furthermore, it is possible to allow the upper portions
of the radiation heat absorbing and emitting boards 8 and
8' to fulfil their cooling function and the lower portions
thereof to fulfil their heating function by selectively
changing the direction of the electric current flow
through the thermoelgctric elements 9 by group.

Therefore, by inéreasing the vertical dimension of the
radiation heat absorbing and emitting boards 8 and 8' to
increase their areas and making controls so that they can
fulfil the abgﬁe-mentioned functions, the upper half of
worker's body can be cooled, and the lower half thereof
can be heated so that an ideal working environment
wherein he may feel refreshed at his head and get warm
at his legs.

As a means for obtaining the above-mentioned air-
conditioning effect, a panel heater 15 may be mounted on
the lower part of the partitioning panel member 4 as
shown in Fig. 11. the arrangement is made such that.the

switching on aznd off of this panel heater 15 and the
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temperature thereof can be controlled by the controller 14
which controls the thermoelectric elements 9 and the cross-
flow fan 5 at the same time.

Further, as another means for attaining the above-
mentioned comfortable condition wherein the worker may
feel refreshed at his head and get warm at his legs,
it is possible to reverse the direction of flow of the
wind delivered by the cross-flow fan 5 so as to allow warm
air resulting from the heat-exchange by the radiation heat
absorbing and emitting surfaces 8 and 8' to be sent into
the office room from the air inlets 6 formed in the lower
part of the partitioning panel member 4 or 4'. In this
case, an electric heater may be installed upstream of the
cross—-flow fan 5.

Moreover, in the second embodiment shown in Figs. 6,
7 and 8 and the two variant embodiments shown in Figs. 10
and 11, although the controller 14 is fixedly secured to
the frame 1 in the air current passage defined inside of
the partitioning panel member 4, it may be mounted on a
member or article other than the air-conditioning panel;
in other words; it may be located outside the panel.

In these drawings, the cross-flow fan 5 is shown
installed near the lowermost part of the air-conditioning
panel, however, it may be installed just below the

radiation heat absorbing and emitting board 8.



10

15

20

25

EP 0 380 660 A1

- 18 -

Subsequently, a third embodiment of the radiant panel
air-conditioner according to the present invention will be
described with reference to Figs. 12 and 13.

Further, in Figs. 12 and 13, components designated by
the same reference numerals as those used to indicate
components of the second embodiment in Figs. 6 to 8 have
the same functions, and therefore the description of them
is omitted to avoid duplication of the explanation thereof.

The characteristic feature of the third embodiment is
as follows.

A first cross—-fan 5, and a second cross-flow fan 52

1
are mounted below the above-mentioned radiation heat
absorbing and emitting board 8 in a vertically spaced
apart relationship with each other within the partitioning
panel member 4. The above-mentioned second cross—-flow fan
5, is adapted to send out a gentle air.

The above-mentioned first cross-flow fan 5l has air
intakes 6 formed in a rear panel 3 of a partioning panel
member 4, and an air blowoff port 16 directed upwardly
in the partitioning panel member. Whilst, the second
cross-£flow fan 52 has air intakes . 62 and air blowoff
ports 17 formed in a front panel 2 at upper and lower
positions, respectively in a vertically spéced apart

relationship. The partitioning panel member 14 has a

hot air outlet 12 formed in the uppermost end thereof.
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The arrangement is made such that the wind sent out by

the first cross-flow £fan 5l through the blowoff ports 16
is allowed to pass through the radiating fins 10 of the
radiation heat absorbing and emitting board 8 and exit
from fhe hot air outlet 12. Reference numeral 14 denotes
a controller installed in the lower part of the partitioning
panel member 4. This controller 14 is adapted to control
the switching on and off of the first and second cross-
flow fans Sl and 52, the turning on and off of electricity
to the thermoelectric elements 9, changing the direction
of electric current flow through the thermoelectric
elements 9, and the intensity of the electric current.

The above-mentioned partitioning panel member 4 is
60 to 80 mm thick and is of a size which is nearly the"
same as that of an ordinary low partition, and as occasion
demands a plurality of such panel members may be used by
placing them laterally in a row.

Fig. 12 shows an embodiment wherein the partitioning
members 4 are used as low partitions surrounding a work
table 18. The air intakes 6, and the blowoff ports 17 of
the second cross-flow fan 52 are located above the work
table 18.

In the above-mentioned arrangement, when the
controller 14 is operated to feed electric current to the

thermoelectric elements 9 so that heat is absorbed by the
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front side of the radiation heat absorbing and emitting
board 8, and the heat thus absorbed is emitted through
the rear side thereof by "Peltier Effect", and both the
and 5

cross—-flow fans 5 are driven, heat is absorbed by

1 2
the front side of the radiation heat absorbing and
emitting board 8 thereby cooling by radiation the front
side of the partitioning panel member 4.

Whilst, at that time, the air behind the partitioning
panel member 4 is drawn in by the first cross-flow fan Sl’
which is then d&riven, through the air intakes 6l and
discharged from the blowoff ports 16 so that it may pass
through a plurality of radiating fins 10 mounted on the
radiation heat absorbiﬁg and emitting board 8 and exit
from the hot air outlet 12. As a result, the heat emitted
to the rear side of the radiation heat absorbing and
emitting board 8 is transferred to the above-mentioned
air flow, and is dissipated upwardly through the interior
of the partitioning panel member 4.

Further, the air in front of the partitioning panel
member 4 and just below the radiation heat absorbing and
emitting board 8 is drawn in by the second cross-flow
fan 52, which is then driven, through the air intakes 62
and is expelled downwardly through the blowoff ports 17.

Thus, the air which is cooled by the front surface of the

radiation heat absorbing and emitting board 8 and has
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descended is sucked in by the second cross-flow fan 52 and
is blown off by it onto the work table 18 as a gentle air.
Due to the above-mentioned air-conditioning effect,
the worker sitting at the work table 18 is cooled by the
radiant cooling effect caused by the radiation heat
absorbing and emitting board 8, and by the cool air
delivered by the second cross-flow fan 52 as a gentle air.
Further, the gentle air delivered by the second cross-flow
fan 52 should preferably have a flow belocity of about 0.3
m/p. The number of revolutions of the second cross—-flow
fan 52 can be set as described by means of a switch at hand.
If the direction of electric current flow through the
thermoelectric elements 9 is changed so that heat may be
absorbed by the rear side of the radiation heat absorbing
and emitting board 8 and the heat thus absorbed may be
emitted by the front side thereof, then the front side
of the partitioning panel member 4 is heated by radiation.
At that time, the wind delivered by the second cross-
flow fan 52 serves to circulate air. Further, in case of
heating, the second cross-flow fan 52 may be stopped.
Furthermore, whilst the above-mentioned embodiment
shows a case where the blowoff port 17 for the second
cross-£fan 52 is located above the work table 18, it is
needless to say that hte blowoff port 17 may be located

below the work table 18, and the aforementioned
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partitioning panel member 4 may be used as a partition
board.

The foregoing description is merely illustrative
of preferred embodiments of the present invention, and
the scope of the present invention is not limited thereto.
Many changes and modifications of the present invention
will occur readily to those skilled in the art and may be
implemented without departing from the scope of the

present invention.



10

15

EP 0 380 660 A1

WHAT IS CLAIMED IS:
1. A radiative panel type air-conditioning unit comprised
of a radiation heat absorbing and emitting board: including
a radiant heat transfer surface formed on one side surface
of a sheet of panel; a plurality of thermoelectric
elements mounted on the other side surface of said panel;
and a plurality of heat exchange means mounted on the
opposite side surfaces of these thermoelectric elements.
2. A radiati€:7§;pe air-conditioning unit as claimed in
claim 1, wherein said panel is a partitioning panel member
which is comprised of a frame, a piece of front panel and
a piece of a rear panel that are formed on both surfaces
of the frame further comprising cross-flow fan means
installed inside of the panel member; air intakes formed
in the portions of said front panel opposite to the cross-flow
fan means; an opening formed in the uppermost end of said
panel member; & window opening formed in the upper half of
the panel member and adapted to be fitted with said
radiation heat absorbing and emitting board, said
radiation heat absorbing and emitting board being mounted
in said window opening in such a manner that said radiant
heat transfer surface faces said front panel and said
heat exchange means are located in the ventilation
passage for said cross-flow fan means defined within said

panel member; and controller means for controlling said
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thermoelectric elements of the radiation heat absorbing
and emitting board and said cross-flow fan means.
panel

3. A radiative /type air-conditioning unit as claimed in
claim 2, characterized in that said cross—-flow fan means
have a vertically aligned positional relationship with
each other and comprise a first cross—-£flow fan located
at an upper position and a second cross—£flow fan located
at a lower position, and said unit further comprises
first air intakes formed in the portions of said rear panel
opposite to said first cross—-flow fan; blowoff ports for
said first cross-flow fan which open upwardly inside of
said panel member; second air intakes formed in the
portions of saié front panel opposite to said second cross-
flow fan; and blowoff ports for said second cross-flow
fan formed in the portions of said front panel opposite to
said second cross-flow fan and at a position lower than
the second air intakes.

panel
4. A radiative/type ailr-conditioning unit as claimed in
claim 1, characterized in that said panel comprises a
substrate having a metallic radiation and sound absorbing
material adhesively bonded onto one side surface thereof,
and said plurality of thermoelectric elements adhesively
bonded onto the other side Surface thereof, and said heat

exchange means are mounted between said thermoelectric

elements and a second substrate, and further a heat
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insulating and sound absorbing material is filled in the
spaces defined by said two pieces of substrates and said
plurality of thermoelectric elements.
. _, . panel . . . , ,

5. A radiative/type air-conditioning unit as claimed in
claim 4, characterized in that said radiation and sound
absorbing material is an alloy produced by sintering
aluminum powder, and said heat insulating and sound
absorbing material is glass wool.

panel
6. A radiative /type air-conditioning unit as claimed in
any one of claims 2 and 3, characterized in that said
radiation heat absorbing and emitting boards are mounted
on both surfaces of said panel member.

panel
7. A radiative/type air-conditioning unit as claimed
in any one of claims 2 and 3, characterized in that said

panel member has a panel heater mounted on the lower

portion thereof.
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