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Description
Background of the Invention
(1) Field of the Invention

[0001] The presentinvention relates to a trap appara-
tus for installing an air conditioner and particularly for
connecting an indoor unit and an outdoor unit using con-
necting pipes.

(2) Description of the Prior Art

[0002] Conventionally, an air conditioner is installed
in such a manner that more than prescribed amount of
refrigerant gas is charged into an outdoor unit for purg-
ing air; the air in the connecting pipes and an indoor unit
is purged by the refrigerant gas introduced from a liquid-
side two-way valve, and the refrigerant gas is dis-
charged into the atmosphere from a valve called a serv-
ice port of a gas-side three-way valve.

[0003] Further, conventionally, the air conditioner is
installed in such a manner that after the connecting
pipes and the indoor unit are brought into a sufficiently
evacuated state using a vacuum pump from the valve
called the service port of the gas-side three-way valve,
the refrigerant gas is introduced into the connecting
pipes and the indoor unit from the liquid-side two-way
valve.

[0004] However, environmental regulations against
destruction of the ozone layer, global warming and the
like are becoming strict in recent years; and discharging
refrigerant gas having high ozone layer destroying co-
efficient or high global warming coefficient into the at-
mosphere when the air conditioner is installed is becom-
ing a problem.

[0005] An installing method using a vacuum pump is
recommended as an installing method which does not
discharge the refrigerant gas. However, it is difficult to
use the vacuum pump in the installing places having bad
installation conditions such as on a roof.

[0006] Further, the installing method using the vacu-
um pump takes more time to install the air conditioner
as compared with a method using the conventional
purging method using refrigerant gas of the outdoor unit
and discharging the refrigerant gas into the atmosphere.
[0007] The presentinvention has been accomplished
in view of the problems that conventional methods had;,
and it is an object of the invention to provided an easy
apparatus for installing an air conditioner while taking
an influence on environment into consideration.

[0008] Document US 5 718 119 describes a refriger-
ation system which includes an outdoor unit having a
refrigeration compressor and a heat exchanger, and an
indoor unit having a heat exchanger to be placed where
air conditioning is desired. In installing the refrigeration
system, the outdoor unit is first connected with the in-
door unit via pipe lines, and an air absorbing device con-
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taining zeolite as an adsorbent is subsequently placed
on the outdoor unit, the indoor unit, or the pipe lines to
remove air.

[0009] The air absorbing device is then separated
from the refrigeration system, and refrigerant is caused
to circulate through the refrigeration system.

[0010] Subject matter of document JP 05 13 79 36 is
a gas adsorbent and its method of production, wherein
thin plastic sheets of a molecular sieve and elastic bags
are alternately superposed and the molecular sieve is
formed into a honeycomb shape by inflating the bags by
pressurisation to obtain a gas adsorbent. An electric re-
sistance wire may be inserted into the honeycomb-
shaped gas adsorbent. The purpose of subject matter
of document

[0011] JP 05137936 is a production of a gas adsorb-
ent having a large surface area and high structural
strength, hardly causing pressure drop and capable of
efficiently adsorbing and desorbing gas.

Disclosure of the Invention

[0012] To achieve the above and other objectives, ac-
cording to the present invention, there is provided a trap
apparatus as claimed in claim 1.

[0013] According to this mode, the inside pressure is
held at positive pressure when air is replaced by carbon
dioxide. Therefore, when the inside pressure is brought
into communication with the trap apparatus next, the
positive pressure state of the inside becomes a trigger
of convection of gas, the carbon dioxide is swiftly ab-
sorbed by the zeolite in the trap apparatus, and the car-
bon dioxide can be collected swiftly.

[0014] Further, according to the present invention, in
the above trap apparatus for installing an air conditioner,
the structure body is a honeycomb structure body. With
this mode, it is possible to increase the contact area with
the carbon dioxide, and to speed up the collection of the
carbon dioxide.

[0015] Further, according to the present invention,
there is provided a trap apparatus for installing an air
conditioner comprising a structure body constructed
with carriers which are coated with a layer mainly made
of calcium hydroxide. With this mode, since calcium hy-
droxide exists on the surface of the structure body, it is
possible to increase the contact area for the chemical
reaction with carbon dioxide.

[0016] Further, according to the present invention, in
the above trap apparatus for installing an air conditioner,
the structure body is a honeycomb structure body. With
this mode, it is possible to increase the contact area for
the chemical reaction with carbon dioxide, and to pre-
vent the flow path from being impaired by volume ex-
pansion at the time of the chemical reaction.

[0017] Further, according to the present invention, in
the above trap apparatus for installing an air conditioner,
water in the amount of 0.1 to 10 wt% of calcium hydrox-
ide is included. With this mode, by adding a small
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amount of water to calcium hydroxide, this becomes a
catalytic trigger, and the chemical reaction speed from
the calcium hydroxide to calcium carbonate can be ac-
celerated, thereby, collection speed will be increased.
[0018] Further, according to the present invention, in
the above trap apparatus for installing an air conditioner,
the calcium hydroxide is mixed with at least one of ze-
olite, activated alumina and silica gel to form the coating
layer. With this mode, it is possible to hold water by ze-
olite, activated alumina or silica gel, and this water be-
comes a catalytic trigger, and the chemical reaction
speed from the calcium hydroxide to calcium carbonate
can be accelerated, thereby, collection speed will be in-
creased.

[0019] Further, according to the present invention, in
the above trap apparatus for installing an air conditioner,
a heat radiating portion or a cooling portion or radiating
fins are provided outside the trap apparatus with this
mode, reaction heat generated by the abrupt chemical
reaction can efficiently be transmitted and diffused out-
side, and it is possible to prevent the reaction speed
from being lowered.

Brief Description of the Drawings
[0020]

Fig.1 is a block diagram of a refrigeration cycle of
an air conditioner used in an embodiment of the
present invention to which a carbon dioxide cylinder
is connected;

Fig.2 is a block diagram of the refrigeration cycle of
the air conditioner used in an embodiment of the
present invention to which a trap apparatus is con-
nected;

Fig.3 is a schematic view of a trap apparatus ac-
cording to a first example of the invention which is
not subject to the claims;

Fig. 4 is a schematic view of a trap apparatus ac-
cording to a second example of the invention which
is not subject to the claims;

Fig.5 is a schematicviewof trap apparatus accord-
ing to a first embodiment;

Fig.6 is a sectional view taken along the line A-A in
Fig.5;

Fig.7 is an enlarged sectional view of an essential
portion of an inside structure body in Fig.6;

Fig.8 is a schematic view of a trap apparatus ac-
cording to a second embodiment;

Fig.9 is a sectional view taken along the line A-Ain
Fig.8;

Fig.10 is an enlarged sectional view of an essential
portion of an inside structure body in Fig.8; and
Fig.11 is a graph showing the relation between
weight of zeolite charged in the trap apparatus and
pressure after ten minutes as a third example of the
invention which is not subject to the claims.
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Description of the Preferred Embodiments

[0021] Embodiments of the present invention will be
explained with reference to the drawings below.

[0022] Figs.1 and 2 are block diagrams of a refriger-
ation cycle of an air conditioner used in the embodiment.
Fig.1 shows a state where a carbon dioxide cylinder is
connected, and Fig.2 shows a state where a trap appa-
ratus is connected.

[0023] First, the entire structure of the refrigeration cy-
cle constituting the air conditioner will be explained us-
ing Figs.1 and 2.

[0024] The refrigeration cycle comprises a compres-
sor 1, a four-way valve 2, an outdoor unit heat exchang-
er 3, an expansion device 4, a dryer S and an indoor
unit heat exchanger 6. The compressor 1, the four-way
valve 2, the outdoor unit heat exchanger 3, the expan-
sion device 4 and the dryer 5 are disposed in an outdoor
unit A, and the indoor unit heat exchanger 6 is disposed
in an indoor unit B.

[0025] The outdoor unit A is provided with a liquid-side
two-way valve 7 and a gas-side three-way valve 8. The
outdoor unit A and the indoor unit B are connected to
each other through connection pipes 9 and 10 using the
liquid-side two-way valve 7 and the gas-side three-way
valve 8. The liquid-side two-way valve 7 includes a
screw portion 7a, and a pipe on the side of the outdoor
unit A and a connecting pipe 9 are brought into commu-
nication with each other by opening the screw portion
7a. The gas-side three-way valve 8 includes a screw
portion 8a and a service port 8b, and a pipe on the side
of the outdoor unit A and a connecting pipe 10 are
brought into communication with each other by opening
this screw portion 8a.

[0026] As shown in Fig.1, a carbon dioxide cylinder
11 can be connected to the service port 8b using a con-
necting device 12, or as shown in Fig. 2, a trap appara-
tus 13 can be connected to the service port 8b using a
connecting device 14. The carbon dioxide cylinder 11 or
the trap apparatus 13 can be brought into communica-
tion with a connecting pipe 10 through the connecting
device 12 or 14.

[0027] Next, an embodiment of the trap apparatus
which can be used in the present invention will be ex-
plained using Figs.3 to 7.

[0028] Fig.3 is a schematic view of the trap apparatus
according to the first embodiment.

[0029] Spherical shape zeolite particles 15A and 15B
are charged in the trap apparatus 13A. The zeolite par-
ticles 15A have 6 to 8 mesh diameter, and the zeolite
particles 15B have 4 to 6 mesh diameter. The trap ap-
paratus 13A is provided therein with a baffle 16 for sep-
arating an inlet C and the zeolite particles 15A so that
the zeolite particles 15A and 15B are securely held. This
baffle 16 has holes of such diameters that the zeolite
particles 15A and 15B cannot pass through. In the
present embodiment, an opening ratio is set to 60%.
[0030] As shown in Fig.3, in the trap apparatus 13A
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of the present embodiment, the zeolite particles 15A
having greater diameter are charged closer to the inlet
C, and the zeolite particles 15B having smaller diameter
is charged in the deep side of the trap apparatus 13A.
With this layout, it is possible to form a flow path space
which is greater on the side of the inlet C than that of
the bottom side. In the present embodiment, 100g of ze-
olite particles 15A and 15B in total were charged.
[0031] Fig.4 is a schematic view of the trap apparatus
according to the second embodiment.

[0032] Hollow cylindrical zeolite particles 15C are
charged in the trap apparatus 13B. The zeolite particles
15C has size of $5X7mm, and thickness of 2mm. The
trap apparatus 13B is provided therein with the baffle 16
for separating the inlet C and the zeolite particles 15C
so that the zeolite particles 15C is securely held. In the
present embodiment also, the opening ratio is set to
60%.

[0033] AsshowninFig.4,the hollow cylindrical zeolite
particles 15C are charged in the trap apparatus 13B.
Therefore, the flow path space can be enlarged, and the
contact area can be increased. In the present embodi-
ment, 100g of zeolite particles 15C were charged in to-
tal.

[0034] Figs.5to 7 show a trap apparatus according to
the third embodiment. Fig.5 is a schematic view of the
trap apparatus used in the third embodiment, Fig. 6 is a
sectional view taken along the line A-Ain Fig.5, and Fig.
7 is an enlarged sectional view of an essential portion
of an inside structure body in Fig.6.

[0035] A trap apparatus 13C is provided therein with
a honeycomb structure body 17. The honeycomb struc-
ture body 17 has 400 cells/inch2 (see Fig.6), and volume
of 70¢ X90mm; and is coated on its surface with a coat-
ing layer 15D that is mainly made of zeolite in the
amount of 100g in total.

[0036] Figs.8 to 10 show the fourth embodiment. Fig.
8 is a schematic view of a trap apparatus according to
the fourth embodiment, Fig.9 is a sectional view taken
along the line A-A in Fig.8, and Fig.10 is an enlarged
sectional view of an essential portion of an inside struc-
ture body in Fig.8.

[0037] A trap apparatus 13D is provided therein with
a honeycomb structure body 18. An outer periphery of
a body of the trap apparatus 13D is provided with radi-
ating fins 19. The honeycomb structure body 18 has 200
cells/inch2 (see Fig.9), and volume of 500 X65mm.
[0038] The honeycomb structure body 18 is coated on
its surface with a coating layer 18A which is mainly made
of calcium hydroxide in the amount of 10g in total. More
specifically, the coating layer 18A is made of 90 wt% of
calcium hydroxide, and 10 wt% of A-type zeolite. The
A- type zeolite which easily absorbs water is allowed to
hold 10 wt% of water.

[0039] Chemical reaction from calcium hydroxide to
calcium carbonate occurs very rapidly, and a small
amount of water is required as a catalytic trigger at that
time. In order to allow water to effectively act as the trig-
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ger, it is preferable to mix the calcium hydroxide with a
material which easily holds water, and the A-type zeolite
is used in the present embodiment.

[0040] During the chemical reaction from calcium hy-
droxide to calcium carbonate, since high reaction heat
is generated, it is necessary to diffuse this heat to the
outside, and the radiating fins 19 are provided in the
present embodiment.

[0041] As in the present embodiment, since the zeo-
lite is mixed in the coating layer 18A, the water held by
the zeolite is less prone to be disassociated even if
abrupt reaction heat is generated, and therefore, it acts
effectively as a catalytic trigger.

[0042] Next, a method for installing the air conditioner
will be explained in reference to figs. 1 and 2.

[0043] Before the air conditioner is installed, refriger-
ant gas is charged in the outdoor unit A including in the
compressor 1 as well as in the outdoor heat exchange
unit 3. At that time, in addition to the refrigerant gas
which is necessary for operation, the refrigerant gas to
be used for purge operation is also charged in the out-
door unit A. On the other hand, pipes in the indoor unit
such as those in the indoor heat exchanger 6 and the
connecting pipes 9 and 10 are not hermetically sealed
but are opened to the atmosphere.

[0044] First, as shown Fig. 1, the outdoor unit A and
the indoor unit B are connected through the connecting
pipes 9 and 10. At that time, a screw portion 7a of a
liquid-side two-way valve 7 and a screwportion 8a of
agas-side three-way valve 8 are closed. The carbon di-
oxide cylinder 11 is mounted to the service port 8b of
the gas-side three-way valve 8 using the connecting de-
vice 12.

[0045] Afterthe carbon dioxide cylinder 11 is mounted
to the service port 8b, a flare portion of the liquid-slide
two-way valve 7 is slightly loosened. Then, the carbon
dioxide cylinder 11 is pushed against the connecting de-
vice 12 while being rotated, thereby introducing the car-
bon dioxide contained in the carbon dioxide cylinder 11
into the connecting pipe 10 and the indoor unit B and
the connecting pipe 9. Air in the connecting pipes 9 and
10 and the indoor unit B is discharged out into the at-
mosphere from the loosened portion of flare portion of
the liquid-side two-way valve 7 together with the intro-
duced carbon dioxide.

[0046] Thereafter, the flare portion of the liquid-side
two-way valve 7 is tightly closed keeping the pressure
in the connecting pipes 9 and 10 and the indoor unit B
at positive pressure (about 0.1 kgf/cm2).

[0047] Next, the connecting device 12 is removed
from the service port 8b together with the carbon dioxide
cylinder 11.

[0048] Then, as shown in Fig.2, the trap apparatus 13
is mounted to the service port 8b using the connecting
device 14.

[0049] The trap apparatus 13 is mounted to the con-
nection device 14 by being pushed to the connection
device 14 while being rotated. By this mounting opera-
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tion, the interior of the trap apparatus 13 is brought into
communication with the connecting pipe 10.

[0050] By bringing the trap apparatus 13 into commu-
nication with the connecting pipe 10, the carbon dioxide
in the connecting pipes 9 and 10 and the indoor unit B
is introduced into the trap apparatus 13 through the
service port 8b.

[0051] In the embodiments of the first to the third, the
introduced carbon dioxide is physically absorbed and
collected by the zeolite in the trap apparatus 13, where-
as in the fourth embodiment, the introduced carbon di-
oxide becomes calcium carbonate by chemical reaction
with calcium hydroxide, and thereby, is collected.
[0052] After the carbon dioxide is collected, the screw
portion 7a of the liquid-side two-way valve 7 is slightly
loosened, the refrigerant gas in the outdoor unit A is in-
troduced, thereby bringing the pressure in the connect-
ing pipes 9 and 10 and the pipes in the indoor unit B into
positive pressure (about 0.2 kgf/cm2).

[0053] Thereafter, the connecting device 14 is re-
moved from the service port 8b together with the trap
apparatus 13, and the screw portion 7a of the liquid-side
two-way valve 7 is completely opened.

[0054] Lastly, the screw portion 8a of the gas-side
three-way valve 8 is also completely opened, and the
installation of the air conditioner is completed.

[0055] In the above embodiments, the volume of the
pipe of the indoor unit B including the indoor unit heat
exchanger 6 and the connecting pipes 9 and 10 was 1.5
liters.

[0056] Using the trap apparatus 13A of the first em-
bodiment shown in Fig.3, the above installing operation
was carried out.

[0057] As a result, the pressure in the pipe of the in-
door unit B including the indoor unit heat exchanger 6
and the connecting pipes 9 and 10 reached sufficient
negative atmosphere (10 mmHg or less) in four minutes.
[0058] Next, using the trap apparatus 13B of the sec-
ond embodiment shown in Fig.4, the above installing op-
eration was carried out.

[0059] As a result, the pressure in the pipe of the in-
door unit B including the indoor unit heat exchanger 6
and the connecting pipes 9 and 10 reached sufficient
negative atmosphere (10 mmHg or less) in three min-
utes.

[0060] Next, using the trap apparatus 13C of the third
embodiment shown in Figs.5 to 7, the above installing
operation was carried out.

[0061] As a result, the pressure in the pipe of the in-
door unit B including the indoor unit heat exchanger 6
and the connecting pipes 9 and 10 reached sufficient
negative atmosphere (10 mmHg or less) in two minutes.
[0062] Next, using the trap apparatus 13D of the
fourth embodiment shown in Figs.8 to 10, the above in-
stalling operation was carried out. As a result, the pres-
sure in the connecting pipes 9 and 10 and the pipe of
the indoor unit reached a sufficient negative atmosphere
(50 mmHg or less) in three minutes.

10

15

20

25

30

35

40

45

50

55

[0063] When the above embodiments are compared,
the honeycomb structure body coated with zeolite, the
third embodiment, reached the sufficient negative pres-
sure fastest.

[0064] However, in the third embodiment, a trap ap-
paratus body container required for accommodating
100g of zeolite is adversely increased in size as com-
pared with those of the first and second embodiments.
The trap apparatus directly accommodating the spheri-
cal zeolite particles as in the first embodiment was most
compact. Therefore, it is preferable to select a suitable
trap apparatus while taking time required for installing
operation and a size of tool required for the operation
into consideration.

[0065] In each of the embodiments, after the inside
air was replaced by carbon dioxide, next operation was
carried out in a state where the pressure in each of the
connecting pipes 9, 10 and the pipe of the indoor unit B
was kept at about 0.1 kgf/cm2. The level of the positive
pressure required at that time should be slightly positive
as compared with the atmospheric pressure, and it is
preferable that this pressure is 0.3 kgf/cm? or lower. With
this pressure level, when the pipes are broughtinto com-
munication with the inside of the trap apparatus 13D,
convection of gas is generated and carbon dioxide can
swiftly be collected. Further, even if the pressure is lower
than the atmospheric pressure, if the pressure is higher
than a pressure in the trap apparatus 13, the same effect
can be obtained. To achieve the same effect, the pres-
sure in the trap apparatus 13 can be set to negative
pressure (e.g., 1 mmHg or lower) so that the convection
of gas from the connecting pipes 9, 10 and the pipe of
the indoor unit B to the trap apparatus 13 can be ob-
tained.

[0066] Although the spherical zeolite particles were
used in the first embodiment, the shape of the zeolite
particles may be oval spherical shape, and if the zeolite
particles are formed with bumps and dips so as to in-
crease its surface area, higher effect can be obtained.
Further, although the spherical zeolite particles having
different size were used in the first embodiment, zeolite
particles having different shape may be used. In this
case, it is preferable to dispose zeolite particles having
greater surface area at the place closer to the inlet.
[0067] In the third embodiment, a honeycomb struc-
ture body was used. The same effect can be obtained
if a corrugated structure body is used. A structure body
which can be used for the present invention should not
be limited to the above embodiments, such structure
body is appropriate if it has sufficient communication
holes from the inlet to the bottom of the trap apparatus
and zeolite can be supported on the surface or inside of
such structure body so as to have sufficiently great con-
tact area. Further, by employing the structure body such
as honeycomb structure body or corrugated structure
body, the trap apparatus can be conveniently transport-
ed because even if an impact is applied to the trap ap-
paratus, the zeolite attached to the structure body is less
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prone to be crushed into powder.

[0068] In the fourth embodiment, a honeycomb struc-
ture body was used. Here again, the same effect can be
obtained if a corrugated structure body is used. A struc-
ture body which can be used for the present invention
should not be limited to the above embodiments, such
structure body is appropriate if it has sufficient commu-
nication holes from the inlet to the bottom of the trap
apparatus and calcium hydroxide can be supported on
the surface orinside of such structure body so as to have
sufficiently great contact area for effective chemical re-
actions. Further, the structure body useable in this em-
bodiment should have such structure which does not
cause gas passage impairment even when the volume
of the structure body is expanded due to the chemical
reaction. Further, in this embodiment, the radiation fins
19 are provided to the trap apparatus 13D. However, it
is also effective if the inside heat generation is sup-
pressed by cooling from the outside. Affirmative cooling,
for example, dipping the trap apparatus partially in a wa-
ter tank and blowing the air against the radiation fins 19,
is effective.

[0069] In the firstto third embodiments, although 100g
of zeolite was used when the total volume of the pipe of
the indoor unit B and the connecting pipes 9 and 10 was
1.5 liters, the weight of zeolite with which the effect of
these embodiments was achieved was 60g or greater
per one liter of the total volume of the pipe of the indoor
unit B and the connecting pipes 9 and 10. With this
weight of zeolite, carbon dioxide was trapped in two to
five minutes and the negative pressure state of 10 to 30
mmHg was obtained. Although there is no problem even
if the amount of zeolite exceeds the above value, if the
zeolite is excessively increased, it is not preferable be-
cause the container for accommodating the trap mate-
rial becomes bulk. If the amount of zeolite is less than
60g, the speed with which a pres sure reaches the suf
ficient negative pressure becomes slow, and one of the
objects of the present invention may be sacrificed.
[0070] Fig.11is a graph showing the relation between
the weight of zeolite charged in the trap apparatus and
the pressure reached after ten minutes. In the experi-
ment shown in Fig.11, the pressure was measured when
the volume of the pipe of the indoor unit B and the con-
necting pipes 9 and 10 was 1.5 liters. Therefore, if the
volume is 1 liter, sufficient effect should be obtained
even with 60g or less of zeolite, but since collection of
carbon dioxide is hindered if water is absorbed, it is con-
ceived that 60 to 100g of zeolite per liter is practically
preferable.

[0071] In the fourth embodiment, although 9g of cal-
cium hydroxide was used when the volume of the pipe
of the indoor unit B and the connecting pipes 9 and 10
was 1.5 liters, the weight of calcium hydroxide which
could obtain the sufficient effect of the embodiment was
6.6 to 16.5g. stoichiometry weight necessary for calcium
hydroxide to trap 1.5 liters of carbon dioxide is 4.95g at
25C. Therefore, the weight of calcium hydroxide per 1
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liter of the volume of the pipe of the indoor unit B and
the connecting pipes 9 and 10 is 3.30g. However, in the
presentinvention, two to five times of calcium hydroxide
is necessary to collect the carbon dioxide swiftly. By us-
ing two to five times of calcium hydroxide, the carbon
dioxide was able to be collected in two to five minutes
and the negative pressure state of 10 to 50 mmHg level
was obtained.

[0072] In the embodiment, the amount of water with
respect to the calcium hydroxide was 1 wt%, but the
amount of water applicable to the present invention was
0.1 to 10 wt%. If the amount was less than 0.1 wt%, the
amount of water is too small to effectuate catalytic re-
action trigger, and it took time to collect carbon dioxide.
Further, if the amount of water exceeds 10 wt%, water
vapor was generated by chemical reaction; and the va-
por entered the connecting pipes, and it was not prefer-
able in terms of reliability. For purpose of holding water,
zeolite was used in the present embodiment. Similarly,
as materials which can hold water and do not desorb
water, activated alumina, silica gel and the like was
found applicable. As a factor of the applicable materials,
specific surface of 100m2/g was preferable.

[0073] Although in connection with the explanation of
the method for installing, the outdoor unit having the nor-
mal two-way valve and three-way valve was used in the
present embodiments, the presentinvention can also be
applied to an outdoor unit having a three-way valve and
another three-way valve. Further, although the installa-
tion was carried out using two kinds connecting devices
for the two-way valve, the connecting device may have
T-bifurcation shape; and carbon dioxide may be sup-
plied from one of the connecting portions, and the car-
bon dioxide can be collected from the other connecting
portion. It is preferable to commonly use the same con-
necting device.

[0074] In each of the above embodiments, a dryer 5
is disposed in the outdoor unit A. According to an install-
ing method using a vacuum pump, water existing in the
indoor unit A and the connecting pipes 9 and 10 can also
be eliminated by increasing the operation time of the
vacuum pump, but it is difficult to sufficiently eliminate
the water by a purge method using refrigerant gas as in
the present invention. Therefore, by providing the dryer
5 in the refrigeration cycle, it is possible to ensure the
long term reliability of the air conditioner.

[0075] As apparent from the above embodiments, ac-
cording to the present invention, since the physical ab-
sorption or chemical reaction is used without using a
power supply, it is possible to complete the installing op-
eration within a short time. Further, since carbon dioxide
is discharged into the atmosphere instead of refrigerant
gas having environmental problem, the influence on glo-
bal warming is extremely small.

[0076] Further, according to the presentinvention, the
inside pressure is heldpositive after air has been re-
placed by carbon dioxide. Therefore, when the inside
pressure is brought into communication with the trap ap-
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paratus next, the positive pressure state of the inside
becomes a trigger of convection of gas so that the car-
bon dioxide is swiftly absorbed by the zeolite (or collect-
ed as a result of calcium chemical reaction from calcium
hydroxide to calcium carbonate) in the trap apparatus.
[0077] Further, according to the presentinvention, the
inside pressure is held at higher pressure than that of
the trap apparatus after air has been replaced by carbon
dioxide. Therefore, when the inside pressure is brought
into communication with the trap apparatus next, the
higher pressure state of the inside becomes a trigger of
convection of gas so that the carbon dioxide is swiftly
absorbed by the zeolite (or collected as a result of cal-
cium chemical reaction from calcium hydroxide to calci-
um carbonate) in the trap apparatus.

[0078] Furthermore, according to the present inven-
tion, when the structure body is utilized, since zeolite
exists on the surface of the structurebody, it is possible
to increase the contact area with the carbon dioxide, and
to swiftly collect the carbon dioxide.

[0079] Furthermore, according to the present inven-
tion, the trap apparatus having 60g or more zeolite per
one liter of volume of the pipe of the indoor unit and the
connection pipes is used. Therefore, if the weight of ze-
olite is set while taking the volume of the pipe of the in-
door unit and the connection pipes into consideration, it
is possible to collect the carbon dioxide with sufficient
speed.

[0080] Furthermore, according to the present inven-
tion, the structure body comprising carriers with the
coated layer mainly made of zeolite is included inside.
By this structure, since zeolite exists on the surface of
the structure body, it is possible to increase the contact
area with the carbon dioxide.

[0081] Furthermore, according to the present inven-
tion, by employing the honeycomb structure body or the
corrugated structure body, it is possible to increase the
contact area with the carbon dioxide, and to speed up
the collection of the carbon dioxide.

[0082] Furthermore, according to the present inven-
tion, by forming the flow path space which is greater on
the side of the inlet than the bottom side, it is possible
to smoothly diffuse the carbon dioxide in the trap appa-
ratus.

[0083] Furthermore, according to the present inven-
tion, by using a hollow cylindrical zeolite particles, the
flow path necessary for diffusing carbon dioxide can suf-
ficiently be ensured, and it is possible to speed up the
trap of carbon dioxide.

[0084] Furthermore, according to the present inven-
tion, zeolite particles having greater surface area is
charged in the trap apparatus closer to its inlet than its
bottom, it is possible to smoothly diffuse the carbon di-
oxide in the trap apparatus.

[0085] Furthermore, according to the present inven-
tion, by using the spherical or columnar zeolite particles,
a flow path necessary for diffusing the carbon dioxide
can sufficiently be secured, and by charging zeolite par-
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ticles having greater surface area into the trap appara-
tus closer to its inlet than its bottom, it is possible to
smoothly diffuse the carbon dioxide in the trap appara-
tus.

[0086] Further, according to the present invention,
since in the trap apparatus, a trap material exists on the
structure body having communication ports, it is possi-
ble to increase the contact area for the diffusion reaction
between the trap material and carbon dioxide, and to
prevent the flow path from being closed by volume ex-
pansion at the time of the chemical reaction.

[0087] Further, according to the present invention, a
heat radiating portion or a cooling portion is provided
outside the trap apparatus, reaction heat generated by
the abrupt chemical reaction can efficiently be transmit-
ted and diffused outside, and a pressure in the connect-
ing pipes and the indoor unit can be brought into a neg-
ative state, i.e., 50 mmHg or less.

[0088] Further, according to the present invention, by
using the amount of trap material which is two to five
times of stoichiometry weight with respect to the volume
in the connecting pipes and the indoor unit, a pressure
in the connectiag pipes and the indoor unit can be
brought into a negative state, i.e., 50 mmHg or less at
a sufficient speed.

[0089] Further, according to the present invention, by
adding a small amount of water to calcium hydroxide,
this becomes a catalytic trigger, the chemical reaction
speed from the calcium hydroxide to calcium carbonate
is accelerated.

[0090] Further, according to the present invention, by
collecting carbon dioxide replacing air in the indoor unit
heat exchanger and the connection pipes using the
above-described installation trap apparatus, the carbon
dioxide can swiftly be collected, and the installation op-
eration can conveniently be carried out.

Claims

1. A trap apparatus for installing an air conditioner
which is comprised of an outdoor unit (A) including
a compressor (1) and an outdoor unit heat exchang-
er (3) into which refrigerant gas is charged, an in-
door unit (B) including an indoor unit heat exchang-
er (6) which is opened to atmosphere, and a con-
necting pipe (C) connecting said outdoor unit (A)
and said indoor unit (B),
wherein air in said indoor unit heat exchanger (6)
and said connecting pipe (C) is replaced by carbon
dioxide;
wherein said carbon dioxide is collected by a trap
apparatus (13);
and wherein after said carbon dioxide is collected,
the refrigerant gas in said outdoor unit (A) is
charged into said indoor unit heat exchanger (6)
and said connecting pipe (C),
characterized in that
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said trap apparatus (13D) is provided therein with a
honeycomb structure body (18), and said honey-
comb structure body (18) is coated on its surface
with a coating layer (18A) that is mainly made of
calcium hydroxide,

and an outer periphery of a body of said trap appa-
ratus (13D) is provided with radiating fins (19).

A trap apparatus for installing an air conditioner ac-
cording to claim 1,

wherein said trap apparatus (13) includes 6.6g or
greater calcium hydroxide per one liter of a volume
of a pipe of said indoor unit (B) and said connecting

pipe (C).

A trap apparatus for installing an air conditioner ac-
cording to claim 1,

wherein water in an amount of 0.1 to 10 wt% of cal-
cium hydroxide is included.

A trap apparatus for installing an air conditioner ac-
cording to claim 1,

wherein said calcium hydroxide is mixed with at
least one of zeolite, activated alumina and silica gel
to form said coating layer.

Patentanspriiche

1.

Falle fUr den Einbau einer Klimaanlage, die aus ei-
ner AuBeneinheit (A) mit einem Kompressor (1) und
einem AulRen-Warmetauscher (3), in den ein Kélte-
mittelgas geladen wird, einer Inneneinheit (B) mit
einem Innen-Warmetauscher (6), der zur Atmo-
sphare gedffnet ist, und einem Verbindungsrohr
(C), das die AuBeneinheit (A) und die Inneneinheit
(B) verbindet, besteht,

wobei Luft in dem Innen-Warmetauscher (6) und
dem Verbindungsrohr (C) durch Kohlendioxid er-
setzt wird;

wobei das Kohlendioxid durch eine Falle (13) ge-
sammelt wird; und

wobei das Kaltemittelgas in der AuReneinheit (A),
nachdem das Kohlendioxid gesammelt ist, in den
Innen-Warmetauscher (6) und das Verbindungs-
rohr (C) geladen wird,

dadurch gekennzeichnet,

dass die Falle (13D) darin mit einem Honigwaben-
strukturkorper (18) versehen ist und der Honigwa-
benstrukturkdrper (18) auf seiner Oberflache mit ei-
ner Beschichtung (18A), die hauptséachlich aus Kal-
ziumhydroxid besteht, beschichtet ist, und

dass ein AulRenumfang eines Gehauses der Falle
(13D) mit Strahlungsrippen (19) versehen ist.

Falle fir den Einbau einer Klimaanlage nach An-
spruch 1,
bei welcher die Falle (13) 6,6 g oder mehr Kalzium-
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hydroxid pro Liter eines Volumens eines Rohrs der
Inneneinheit (B) und des Verbindungsrohrs (C) ent-
halt.

Falle fir den Einbau einer Klimaanlage nach An-
spruch 1,

bei welcher Wasser in einer Menge von 0,1 bis 10
Gew.-% des Kalziumhydroxids enthalten ist.

Falle fir den Einbau einer Klimaanlage nach An-
spruch 1,

bei welcher das Kalziumhydroxid mit wenigstens ei-
nem von Zeolith, aktiviertem Aluminiumoxid und Si-
likagel gemischt ist, um die Beschichtung zu bilden.

Revendications

Piege pour l'installation d'un dispositif de condition-
nement d'air qui est composé d'une unité externe
(A) comprenant un compresseur (1) et un échan-
geur de chaleur (3) d'unité externe dans lequel du
gaz réfrigérant est chargé, d'une unité interne (B)
comprenant un échangeur de chaleur (6) d'unité in-
terne qui est ouvert a I'atmosphere, et d'un tuyau
de raccordement (C) raccordant ladite unité externe
(A) et ladite unité interne (B),

dans lequel I'air dans ledit échangeur de cha-
leur (6) d'unité interne et ledit tuyau de raccorde-
ment (C) est remplacé par du dioxyde de carbone ;

dans lequel ledit dioxyde de carbone est col-
lecté par un piege (13) ;

et dans lequel aprés que ledit dioxyde de car-
bone ait été collecté, le gaz réfrigérant présent dans
ladite unité externe (A) est chargé dans ledit échan-
geur de chaleur (6) d'unité interne et ledit tuyau de
raccordement (C),

caractérisé en ce que :

ledit piege (13D) est prévu a l'intérieur avec un
corps (18) a structure en nid d'abeille, et ledit
corps (18) a structure en nid d'abeille est recou-
vert sur sa surface avec une couche de reveé-
tement (18A) qui est principalement composée
d'hydroxyde de calcium,

etune périphérie externe d'un corps dudit piege
(13D) est prévue avec des ailettes de radiateur
(19).

Piege pour l'installation d'un dispositif de condition-
nement d'air selon la revendication 1, dans lequel
ledit piege (13) comprend 6,6 g ou plus d'hydroxyde
de calcium par litre d'un volume d'un tuyau de ladite
unité interne (B) et dudit tuyau de raccordement (C).

Piege pour l'installation d'un dispositif de condition-
nement d'air selon la revendication 1, dans lequel
I'eau est comprise dans une quantité de 0,1 a 10%
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en poids d'hydroxyde de calcium.

Piége pour l'installation d'un dispositif de condition-
nement d'air selon la revendication 1, dans lequel
ledit hydroxyde de calcium est mélangé avec au
moins I'un parmi la zéolite, I'alumine activée et le
gel de silicium pour former ladite couche de revéte-
ment.
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