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Fig. 2

cludes (a) a step of inserting a compound (7) from an
opening of the piping, (b) a step of leading a compressed
gas from the opening into the piping, and conveying the
compound (7) through the piping while keeping the com-
pound (7) in contact with the inner wall of the piping, and
(c) a step of removing the foreign matter existing in the
piping, together with the compound (7), from the piping.
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Description
Field of the Invention

[0001] The present invention relates to a cleaning
method of piping in installation work of an air conditioner,
compounds used therein, and a piping cleaning appa-
ratus.

Background of the Invention

[0002] Hitherto, a refrigerating apparatus such as air
conditioner has a compression type heat pump using
hydrochlorofluorocarbon (HCFC) refrigerant such as
R22. This kind of refrigerating apparatus has a refriger-
ant circuit mainly connecting the compressor, outdoor
heat exchanger, expansion valve, and indoor heat ex-
changer by means of refrigerant piping.

[0003] Recently, as the heating and cooling demand
increases, a large-scale air conditioner such as building
air conditioner is widely used. Usually, a building air con-
ditioner comprises an outdoor unit installed at one po-
sition, and indoor units installed in a plurality of rooms.
The outdoor unit and indoor units are connected through
a refrigerant piping. Therefore, the refrigerant piping is
extended to every room, and connected to every corner
of the building.

[0004] In the light of the global environmental prob-
lem, lately, it is being demanded to change the refriger-
ant used in the refrigerating apparatus from the HCFC
refrigerant such as R22 to a substitute refrigerant such
as hydrofluorocarbon (HFC) refrigerant. Henceforth, in
the building air conditioner, it is required to use the sub-
stitute refrigerant.

[0005] Inthe HFC refrigerant, as the refrigerating ma-
chine oil, ester oil, ether oil, or other synthetic oil is used.
The ester oil or ether oil is inferior in stability to the con-
ventional mineral oil used in the HCFC refrigerant. It is
hence likely to form foreign precipitates such as sludge
solid matter called contamination. It therefore requires
stricter moisture control or contamination control than in
the prior art.

[0006] Moreover, the refrigerant piping of a building
air conditioner must be connected to every room, and
its installation takes much time and cost. Therefore,
when changing from the HCFC to the substitute refrig-
erant, it is preferred to use the existing piping. If the ex-
isting piping can be used, the installation cost is saved
and the installation time is shortened, as compared with
a completely new installation of building air conditioner.
[0007] However, using the existing refrigerating appa-
ratus, when the refrigerant in the refrigerant circuit is
changed from the HCFC refrigerant to the HFC refriger-
ant, the following problems occur. Firstly, since the re-
frigerant piping of the building air conditioner extends a
long distance, strict moisture control and contamination
control must be effect in a large scale, and its manage-
ment is very difficult. Secondly, the existing piping must
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be cleaned thoroughly, and this cleaning takes enor-
mous time and cost. That is, in the refrigerant piping,
lubricating oil and other refrigerating machine oil of the
compressor in the refrigerating apparatus may be ad-
hered in a heavily deteriorated state. Accordingly, when
replacing the refrigerant in the refrigerant circuit with a
different refrigerant, it is most important to remove the
existing refrigerating machine oil.

[0008] As mentioned above, in the refrigerating appa-
ratus using the conventional HCFC refrigerant, mineral
oil is used as the refrigerating machine oil. On the other
hand, in the refrigerating apparatus using the HFC re-
frigerant, ester oil, ether oil or other synthetic oil is used
as the refrigerating machine oil. The stability of the ester
oil or ether oil is inferior to the stability of the mineral oil.
Accordingly, if the ester oil or ether oil is mixed with the
mineral oil, contamination precipitates. If the mineral oil
is left over in the refrigerant piping, therefore, when us-
ing the HFC refrigerant, contamination is formed in the
refrigerant circuit, and this contamination exerts ad-
verse effects on the operation of the refrigerating appa-
ratus. When changing from the HCFC refrigerant to the
HFC refrigerant, it is hence required to remove the re-
maining refrigerating machine oil completely from the
refrigerant piping. It, however, takes much time and cost
to remove and clean the mineral oil in the refrigerant pip-
ing.

[0009] Itis hence an object of the invention to present
a piping cleaning method of air conditioner capable of
obtaining a long-term reliability, if the existing piping is
used, when installing a new air conditioner by dismount-
ing the existing air conditioner.

Summary of the Invention

[0010] A piping cleaning method of air conditioner of
the invention for removing foreign matter existing inside
the piping installed between the indoor units and out-
door unit comprises:

(a) a step of inserting a compound from an opening
of the piping,

(b) a step of leading compressed gas from the open-
ing into the piping, and conveying the compound
through the piping while keeping the compound in
contact with the inner wall of the piping, and

(c) a step of removing the foreign matter existing in
the piping, together with the compound, from the

piping.

[0011] Preferably, the piping cleaning method of air
conditioner further comprises a step of repeating the
step (a), step (b), and step (c) a plurality of times.
[0012] Preferably, the compound has a plurality of
compounds, and the foreign matter in the piping is re-
moved by the use of the plurality of compounds.
[0013] A compound used for cleaning the inside of the
piping installed between the outdoor unit and indoor
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units of the invention comprises an outer circumference
nearly coinciding with the outer circumference of the
section of the inner wall of the piping, and a front surface
nearly coinciding with the sectional shape of the piping.
The compound passes through the piping while contact-
ing with the inner wall of the piping, so that the foreign
matter in the piping is removed.

[0014] Acleaning apparatus of the invention for clean-
ing the inside of the piping installed between the outdoor
unit and indoor units of the air conditioner comprises:

a compound inserted into the piping from one open
end of the piping and discharged from other open
end, and

a compressed gas generator for generating a com-
pressed gas for pressing the compound in the pip-
ing,

in which the compound is conveyed in the piping,
contacting with the inner wall of the piping, while be-
ing pushed by the compressed gas, and

the compound is discharged from the piping togeth-
er with the foreign matter existing in the piping.

[0015] In this constitution, when changing from the air
conditioner having the existing piping to a new air con-
ditioner, the existing piping can be used as it is. By this
method, the air conditioner having an excellent reliability
for a long period can be installed.

Brief Description of the Drawings

[0016] Fig. 1 is a schematic diagram showing an ex-
ample of installation work of air conditioner of in-resi-
dence buried piping system in a field of application of
the invention.

[0017] Fig. 2 is a schematic block diagram of copper
piping cleaning method in an embodiment of the inven-
tion.

[0018] Fig. 3 is a drawing of a cleaning compound
conveyed in copper piping in embodiments 4, 5 of the
invention.

[0019] Fig. 4 is a drawing of a cleaning compound
conveyed in copper piping in embodiment 6 of the in-
vention.

[0020] Fig. 5 is a drawing of a cleaning compound
conveyed in copper piping in embodiment 7 of the in-
vention.

[0021] Fig. 6 is a drawing of a cleaning compound
conveyed in copper piping in embodiment 8 of the in-
vention.

[0022] Fig. 7 is a drawing of a cleaning compound
conveyed in copper piping in embodiments 9 to 11 of
the invention.

[0023] Fig. 8 is a drawing of a cleaning compound
conveyed in copper piping in embodiments 12to 15, and
32 of the invention.

[0024] Fig. 9 is a characteristic diagram showing the
relation of temperature and viscosity of mineral oil.
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[0025] Fig. 10 is a drawing of a cleaning compound
conveyed in copper piping in embodiment 22 of the in-
vention.

[0026] Fig. 11 is a drawing of a cleaning compound
conveyed in copper piping in embodiment 23 of the in-
vention.

[0027] Fig. 12 is a drawing of a cleaning compound
conveyed in copper piping in embodiment 24 of the in-
vention.

[0028] Fig. 13 is a drawing of a cleaning compound
conveyed in copper piping in embodiments 25 to 27, 31,
and 33 of the invention.

[0029] Fig. 14 is a drawing of a cleaning hydrophilic
compound conveyed in copper piping in embodiment 27
of the invention.

[0030] Fig. 15is a characteristic diagram showing the
relation of temperature and viscosity of HAB oil used in
the invention.

[0031] Fig. 16 is a sectional structural view of split
type ultrafine fiber used in an embodiment of the inven-
tion.

[0032] Fig. 17 is a sectional structural view of peeling
type ultrafine fiber used in an embodiment of the inven-
tion.

[0033] Fig. 18 is a structural diagram of a cleaning
compound conveyed in piping in embodiment 35 of the
invention.

[0034] Fig. 19 is a structural diagram of a cleaning
compound conveyed in piping in embodiment 36 of the
invention.

[0035] Fig. 20 is a structural diagram of a cleaning
compound conveyed in piping in embodiment 37 of the
invention.

[0036] Fig. 21 is a structural diagram of a cleaning
compound conveyed in piping in embodiment 38 of the
invention.

[0037] Fig. 22 is a structural diagram of a cleaning
compound conveyed in piping in embodiment 39 of the
invention.

[0038] Fig. 23 is a characteristic diagram showing the
relation between temperature and viscosity of hard alkyl
benzene oil used in the invention.

[0039] Fig. 24 is a structural diagram of a cleaning
compound conveyed in piping in embodiment 40 of the
invention.

[0040] Fig. 25is a structural diagram showing a piping
cleaning method in embodiment 41 of the invention.
[0041] Fig. 26 (a) is a graph showing oil viscosity and
temperature changes, and Fig. 26 (b) is a graph showing
a pressurizing method in piping.

[0042] Fig. 27 (a) is a sectional structural diagram
showing compound and inserting jig used in embodi-
ment 42 of the invention, and Fig. 27 (b) is a perspective
view of the inserting jig.

[0043] Fig. 28 (a) is a sectional structural diagram
showing compound and inserting jig used in embodi-
ment 43 of the invention, and Fig. 28 (b) is a perspective
view thereof.



5 EP 1102 018 A1 6

[0044] Fig. 29 (a) is a sectional structural diagram
showing compound and inserting jig used in embodi-
ment 44 of the invention, and Fig. 29 (b) is a perspective
view thereof.

[0045] Fig. 30(a) is a sectional structural diagram
showing compound and inserting jig used in embodi-
ment 45 of the invention, and Fig. 30(b) is a perspective
view thereof.

Reference Numerals
[0046]

QOutdoor unit

Indoor unit A

Indoor unit B

Indoor unit C
Branch unit

Copper pipe

PP resin

Nitrogen cylinder

9  Pressure-proof hose
10 Regulator valve

0N O WN -

11  Gauge

12 Thread ABS resin
13 ABS resin

14  O-ring

15 Soft vinyl chloride cap
16 NBR bellows cap

17 ABS resin

18 Nylon hair fiber

19 ABSresin

20 PP long filament nonwoven cloth
21 PP film

22 HAB oil

23 PP long filament nonwoven cloth
24 PP film

25 HAB oil

26 Polyester ultrafine fiber

27 PP film

28 HAB oil

29 PP long filament molded element

30 Polyester ultrafine fiber

31 Polyacrylic acid partially neutralized crosslinked
molded element

32 Polyester ultrafine fiber

Detailed Description of the Invention

[0047] Afirst piping cleaning method of air conditioner
of the invention is characterized by removing foreign
matter existing inside by conveying a compound from a
piping opening by a compressed gas, in a piping con-
necting between indoor units and outdoor unit of air con-
ditioner.

[0048] A second piping cleaning method of air condi-
tioner of the invention is characterized by removing for-
eign matter existing inside by conveying a compound
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from a piping opening by a compressed gas a plurality
of times, in a piping connecting between indoor units
and outdoor unit of air conditioner.

[0049] A third piping cleaning method of air condition-
er of the invention is characterized by removing foreign
matter existing inside by conveying two or more com-
pounds from a piping opening by a compressed gas, in
a piping connecting between indoor units and outdoor
unit of air conditioner.

[0050] Preferably, in the third piping cleaning method
of air conditioner, at least one of the two or more com-
pounds is an lipophilic (or oleophilic) compound, and at
least one is a hydrophilic compound.

[0051] Preferably, in any one of the piping cleaning
methods of air conditioner, after operating the air condi-
tioner for a specific time in heating mode, the compound
is conveyed from the piping opening by the compressed
gas.

[0052] Preferably, in any one of the piping cleaning
methods of air conditioner, the compound is nearly in a
form of circular cylinder, having flexibility and elasticity
for retaining the degree of freedom of shape in the pip-
ing.

[0053] Preferably, in any one of the piping cleaning
methods of air conditioner, a groove is processed on the
side surface of the compound.

[0054] Preferably, the groove processing is threading,
spiral groove processing, or parallel groove processing.
[0055] Preferably, in any one of the piping cleaning
methods of air conditioner, the shape of the compound
is concave in the conveying direction.

[0056] Preferably, in any one of the piping cleaning
methods of air conditioner, the compound is nearly in a
form of circular cylinder, and the outside diameter of the
compound is larger than the inside diameter of the pip-
ing.

[0057] Preferably, in any one of the piping cleaning
methods of air conditioner, an O-ring elastomer is dis-
posed at the side surface of the compound.

[0058] Preferably, in any one of the piping cleaning
methods of air conditioner, flocky processing is applied
at the side surface of the compound.

[0059] Preferably, in any one of the piping cleaning
methods of air conditioner, the side surface of the com-
pound is covered with a nonwoven cloth.

[0060] Preferably, in any one of the piping cleaning
methods of air conditioner, at least the side surface of
the compound has lipophilic (oleophilic) property.
[0061] Preferably, the bulk density of the compound
is in a range of 0.1 to 0.6 g/ml.

[0062] Preferably, in any one of the piping cleaning
methods of air conditioner, the compound is an elas-
tomer, of which hardness is 60 or less in spring type A.
[0063] Preferably, in any one of the piping cleaning
methods of air conditioner, the compound is an elas-
tomer, and more specifically a foamed molded element
with a bulk density of 0.1 to 0.6 g/ml.

[0064] Preferably, in any one of the piping cleaning
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methods of air conditioner, the side surface of the com-
pound is composed of a plastic flm material or elas-
tomer film material, containing liquid in its inside.
[0065] Preferably, the side surface of the compound
is composed of a plastic film material or elastomer film
material covered with a nonwoven cloth.

[0066] Preferably, the side surface of the compound
is composed of a plastic film material or elastomer film
material covered with a woven cloth of ultrafine fibers.
[0067] Preferably, in any one of the piping cleaning
methods of air conditioner, the compound is filled with
oleophilic fibers at a bulk density of 0.1 to 0.6 g/ml.
[0068] Preferably, in any one of the piping cleaning
methods of air conditioner, the compound is a lipophilic
(oleophilic) material with a bulk density of 0.05 to 0.6 g/
ml, and oil is contained in the compound when convey-
ing the compound from the piping opening by a com-
pressed gas. In this constitution, more preferably, the oil
is hard alkyl benzene. Further preferably, the oil should
be properly selected so as to have a dynamic viscosity
of 9.0 to 74.8 mm2/s at 40°C, and a low viscosity at low
temperature and a high viscosity at high temperature
depending on the environmental conditions.

[0069] Preferably, in the third piping cleaning method
of air conditioner, at least one of the two or more com-
pounds is a lipophilic (oleophilic) compound, and at least
one is a hydrophilic compound, the compound includes
at least one of the following features:

(i) at least the side surface of the lipophilic com-
pound has lipophilic property;

(ii) the bulk density of the compound is 0.1 t0 0.6 g/
ml; or

(iiif) the compound is filled with lipophilic (oleophilic)
fibers at a bulk density of 0.1 to 0.6 g/ml.

[0070] Preferably, in the third piping cleaning method
of air conditioner, at least one of the two or more com-
pounds is a lipophilic (oleophilic) compound, and at least
one is a hydrophilic compound, and the bulk density of
the hydrophilic compound is 0.1 to 0.6 g/ml. In this con-
stitution, more preferably, the hydrophilic compound is
a woven cloth of ultrafine fibers at the side surface, in
the existing piping cleaning method of air conditioner.
[0071] Preferably, the ultrafine fibers are 0.3 denier or
less. Preferably, the ultrafine fibers are of split type or of
peeling type.

[0072] Preferably, in any one of the piping cleaning
methods of air conditioner, the conveying pressure of
the compressed gas is 0.5 to 5 kgf/cm?2.

[0073] Preferably, in any one of the piping cleaning
methods of air conditioner, the compressed gas is a dry
gas of which dew point is -30°C or less.

[0074] Preferably, in any one of the piping cleaning
methods of air conditioner, the compressed gas is air or
nitrogen.

[0075] The "lipophilic" and "oleophilic" are the same
meaning each other.
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[0076] Embodiments of the invention are described
below.

[0077] A piping cleaning method of air conditioner in
a first embodiment of the invention comprises a step of
conveying a compound from a piping opening by a com-
pressed gas. In this constitution, the remaining oil stick-
ing to the piping inner wall is discharged out of the piping
by the excluding volume effect caused when the com-
pound is conveyed by the compressed gas. Therefore,
when the existing piping is used continuously as the pip-
ing for the new air conditioner, the reliability is obtained
for a long period.

[0078] A piping cleaning method of air conditioner in
a second embodiment of the invention comprises a step
of repeating a plurality of times a step of conveying a
compound from a piping opening by a compressed gas.
In this constitution, by repeating a plurality of times the
step of discharging out of the piping by the excluding
volume effect of compound, the remaining oil sticking to
the piping inner wall is further cleaned. Therefore, when
the existing piping is used continuously as the piping for
the new air conditioner, a secure reliability is obtained
for a long period.

[0079] A piping cleaning method of air conditioner in
third and fourth embodiments of the invention comprises
a step of conveying two or more compounds from a pip-
ing opening by a compressed gas. In this constitution,
by conveying two or more compounds having mutually
contradictory properties such as oleophilic and hy-
drophilic characteristics, not only the oily matter but also
the moisture left over in the piping can be excluded suf-
ficiently. As a result, when the existing piping is used
continuously as the piping for the new air conditioner, a
more secure reliability is obtained for a long period.
[0080] A piping cleaning method of air conditioner in
a fifth embodiment of the invention comprises a step of
cleaning the piping after operating for a specific time in
heating mode. In this constitution, even in winter when
the viscosity of the remaining oil is very high, by heating
operation, the copper piping can be warmed sufficiently.
As a result, the oil removing effect is enhanced.

[0081] A piping cleaning method of air conditioner in
a sixth embodiment of the invention is characterized by
the compound which is nearly in a form of circular cyl-
inder and has a high degree of freedom. In this consti-
tution, since the compound being conveyed is flexible
and elastic, if the piping has bent parts, it can be cleaned
sufficiently, and if the compound to be conveyed is rel-
atively long, clogging in the midst of conveying can be
prevented. As a result, the oil removing effect is en-
hanced.

[0082] A piping cleaning method of air conditioner in
seventh and eighth embodiments of the invention com-
prises a step of processing a groove on the side surface
of the compound. In this constitution, by threading, spiral
groove processing, or parallel groove processing on the
side surface of the resin, when the resin is conveyed,
the threads are advanced while colliding against the in-



9 EP 1102 018 A1 10

ner wall of the copper piping. As a result, the deposit
scraping effect is great. Besides, since the threads ad-
vance while colliding against the inner wall by point con-
tact, the frictional resistance is small.

[0083] A piping cleaning method of air conditioner in
a ninth embodiment of the invention is characterized by
the shape of the compound which is concave in the con-
veying direction. In this constitution, since the com-
pound to be conveyed has a concave shape, the deposit
excluded from the copper piping inner wall can be dis-
charged outside while depositing in the concave shape.
The compound is made of a soft material, and its con-
cave shape is a slightly trapezoidal shape or bellows
shape in the advancing direction of the concave shape.
Therefore, the sliding portion of the compound and the
copper piping is reduced in area.

[0084] A piping cleaning method of air conditioner in
a tenth embodiment of the invention is characterized by
the compound of which outside diameter is larger than
the inside diameter of the piping. In this constitution,
since the compound advances while rubbing against the
copper pipe inner wall, the deposit scraping effect is en-
hanced.

[0085] A piping cleaning method of air conditioner in
an eleventh embodiment of the invention is character-
ized by that an O-ring elastomer is disposed at the side
surface of the compound. In this constitution, by dispos-
ing the elastic O-ring at the outer side of the resin, un-
dulations are formed on the outer side of the compound
to be conveyed. As a result, the sliding resistance oc-
curring when the resin is conveyed is reduced. Moreo-
ver, by decreasing the hardness of the O-ring, the max-
imum diameter of the compound to be conveyed can be
set slightly larger than the inside of the copper piping.
Therefore, when the resin is conveyed, the O-ring ad-
vances while rubbing against the copper piping inner
wall, so that the deposit scraping effect is enhanced.
[0086] A piping cleaning method of air conditioner in
a twelfth embodiment of the invention is characterized
by that the compound has a side surface treated by
flocky processing. Preferably, the outside diameter of
the molded element treated by flocky processing has a
larger outside diameter than the copper piping. There-
fore, the flocky portion advances while rubbing against
the copper piping inner wall, so that the deposit scraping
effect is enhanced.

[0087] A piping cleaning method of air conditioner in
a thirteenth embodiment of the invention is character-
ized by that the side surface of the compound is covered
with a nonwoven cloth. The nonwoven cloth is, for ex-
ample, an oleophilic material such as polypropylene
(PP) nonwoven cloth, or an oleophilic processed mate-
rial such as polyester nonwoven fabric. In this constitu-
tion, the oil retaining power of the compound is in-
creased, and the residual oil removing effect is en-
hanced.

[0088] A piping cleaning method of air conditioner in
a fourteenth embodiment of the invention is character-
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ized by that at least the side surface of the compound
has lipophilic propertr or oleophilic property. In this con-
stitution, since the side surface of the compound or the
compound itself is oleophilic, the sliding resistance is
reduced when the compound is conveyed in the copper
piping. Moreover, since the compound itself is ole-
ophilic, the compound sufficiently absorbs the residual
oil. The compound itself is swollen, and the scraping ef-
fect of the deposit in the copper piping is secure and
enhanced.

[0089] A piping cleaning method of air conditioner in
a fifteenth embodiment of the invention is characterized
by that the bulk density of the compound is in a range
of 0.1 to 0.6 g/ml. In this constitution, the molded ele-
ment of lipophilic (or oleophilic) polypropylene long fila-
ment adsorbs mineral oil, and the molded element is
gradually swollen, and the density of the molded ele-
ment increases. In this state, when the molded element
is conveyed by compressed nitrogen, the amount of ni-
trogen slipping the conveyed molded element is de-
creased. As a result, the effect of removing the residual
oil in the copper piping is extremely enhanced.

[0090] A piping cleaning method of air conditioner in
a sixteenth embodiment of the invention is character-
ized by that the compound is an elastomer, of which
hardness is 60 or less in spring type A. In this constitu-
tion, the flexible and elastic rubber can be lowered in
hardness so as to be applicable in the bent parts of the
piping. Thus, the feature of the elastomer can be suffi-
ciently utilized. Besides, since the rubber is flexible and
elastic, if the compound to be conveyed is somewhat
extended in length, clogging of the compound in the
midst of conveying can be prevented. As a result, the
oil excluding rate is enhanced.

[0091] A piping cleaning method of air conditioner in
a seventeenth embodiment of the invention is charac-
terized by that the compound is an elastomer, and more
specifically a foamed molded element with a bulk den-
sity of 0.1 to 0.6 g/ml. In this constitution, since the elas-
tomer has a foamed molded element, the flexibility and
elasticity are further enhanced. Hence, even in the ex-
tended length state of the compound to be conveyed,
clogging of the compound in the midst of conveying can
be prevented. As a result, the oil excluding rate is en-
hanced.

[0092] A piping cleaning method of air conditioner in
an eighteenth embodiment of the invention is character-
ized by that the side surface of the compound is com-
posed of a plastic film material or elastomer film mate-
rial, containing liquid in its inside. In this constitution, by
conveying the compound retaining elasticity by contain-
ing liquid inside, the compound having an extremely ex-
cellent flexibility and elasticity is obtained. As a result, if
the compound to be conveyed is considerably long,
clogging of the compound in the copper piping is pre-
vented.

[0093] A piping cleaning method of air conditioner in
a nineteenth embodiment of the invention is character-
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ized by that the side surface of the compound is com-
posed of a plastic film material or elastomer film material
covered with a nonwoven cloth. In this constitution, by
adhering the nonwoven cloth to the plastic film, the ef-
fect of scraping the deposit in the copper piping is en-
hanced. Moreover, since it has a sufficient flexibility and
elasticity, if the compound to be conveyed is consider-
ably long, clogging of the compound in the copper piping
is prevented.

[0094] A piping cleaning method of air conditioner in
a twentieth embodiment of the invention is character-
ized by that the side surface of the compound is com-
posed of a plastic film material or elastomer film material
covered with a woven cloth of ultrafine fibers. In this con-
stitution, by using the compound formed by adhering ul-
trafine fibers to the plastic film, the wiping effect of the
depositin the piping inner wall is enhanced. In particular,
when the compound scrapes copper powder or iron
powder, the scraped copper powder or iron powder is
discharged outside of the piping without dropping out.
[0095] A piping cleaning method of air conditioner in
a twenty-first embodiment of the invention is character-
ized by that the compound is filled with lipophilic (ole-
ophilic) fibers at a bulk density of 0.1 to 0.6 g/ml. In this
constitution, the wiping effect of the deposit in the cop-
per piping inner wall is enhanced. In particular, when
copper powder or iron powder is scraped, the scraped
copper powder or iron powder is discharged outside of
the piping without dropping out. Moreover, the lipophilic
(oleophilic) PP fiber molded element adsorbs mineral
oil, and is gradually swollen, and the density of the mold-
ed element increases. In this state, the molded element
as the compound is conveyed by compressed nitrogen.
Hence, the effect of eliminating the residual oil in the
copper piping is extremely enhanced.

[0096] A piping cleaning method of air conditioner in
a twenty-second embodiment of the invention further
comprises a step of containing oil in the compound be-
fore cleaning. When the lipophilic (oleophilic) PP long
filament molded element adsorbs mineral oil, if the re-
maining oil is less, the effect of removing copper powder
or iron powder is small. However, in order not to have
effects on the reliability if left over as contamination oil,
the compound is conveyed in the piping in a state of con-
taining oil, and therefore if the remaining oil is less, the
remaining oil, copper powder and iron powder are suf-
ficiently eliminated.

[0097] A piping cleaning method of air conditioner in
a twenty-fourth embodiment of the invention is charac-
terized by that the bulk density of the hydrophilic com-
pound is in a range of 0.1 g/ml to 0.6 g/ml. The hy-
drophilic compound with bulk density of 0.1 to 0.6 g/ml
has a sufficient flexibility, and by adsorbing water, it is
gradually swollen, and the density of the molded ele-
mentincreases. In this state, the compound is conveyed
by compressed nitrogen. Hence, the effect of removing
the residual moisture in the copper piping is extremely
enhanced.

10

15

20

25

30

35

40

45

50

55

[0098] A piping cleaning method of air conditioner in
a twenty-fifth embodiment of the invention is character-
ized by that the side surface of the hydrophilic com-
pound is has a woven cloth of ultrafine fibers. In this con-
stitution, since the side surface of the compound is cov-
ered with ultrafine fibers, the deposit wiping effect of the
copper piping inner wall is enhanced. In particular, when
copper powder or iron powder is scraped, the scraped
copper powder or iron powder is discharged outside of
the piping without dropping out. Moreover, since the
compound is hydrophilic, by adsorbing moisture, the
compound is gradually swollen, and the density of the
molded element increases. In this state, the compound
is conveyed by compressed nitrogen. Hence, the effect
of removing the residual oil in the copper piping is ex-
tremely enhanced.

[0099] A piping cleaning method of air conditioner in
a twenty-sixth embodiment of the invention is charac-
terized by that the oil contains hard alkyl benzene (HAB
ail). In this constitution, the hard alkyl benzene is re-
placed with the oil deteriorated oil remaining in the pip-
ing. Accordingly, if fresh hard alkyl benzene oil is left
over in the piping, it has little effect on the reliability of
the air conditioner.

[0100] A piping cleaning method of air conditioner in
a twenty-seventh embodiment of the invention is char-
acterized by that the oil to be used includes various
types of oil depending on the environmental conditions
of the installation work. That is, oil of low viscosity is
used when the environment is low in temperature, and
oil of high viscosity is used when the temperature is high.
In this constitution, since the had alkyl benzene oil con-
tained in the compound to be conveyed is selected ad-
equately depending on the environmental condition of
the installation work, the effect of eliminating the deteri-
orated oil left over in the piping is enhanced.

[0101] A piping cleaning method of air conditioner in
a twenty-eighth embodiment of the invention is charac-
terized by that the ultrafine fibers are 0.3 denier or small-
er in diameter. In this constitution, the cleanliness in the
piping is further enhanced after wiping off copper pow-
der and iron powder

[0102] A piping cleaning method of air conditioner in
a twenty-ninth embodiment of the invention is charac-
terized by that the ultrafine fibers have either the split
type spinning shape or of peeling type spinning shape.
Thus, by spinning the ultrafine fibers in split type or peel-
ing type, the ultrafine fibers have a triangular or flat sec-
tion with a sharp edge. Accordingly, once scraped off,
the contamination is entrapped in the entangled fibers.
As a result, the scraped contamination is hardly des-
orbed again, and the cleanliness of the piping is further
improved.

[0103] A piping cleaning method of air conditioner in
a thirtieth embodiment of the invention is characterized
by that the conveying pressure of the compressed gas
is 0.5 to 5 kgf/cm2. By thus optimizing the conveying
pressure of the compressed gas, useless slip on the
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compound to be conveyed is prevented, and lowering
of deposit scraping or wiping effect is avoided. As a re-
sult, the residual oil in the piping can be securely re-
moved.

[0104] A piping cleaning method of air conditioner in
a thirty-first embodiment of the invention is character-
ized by that the compressed gas is a dry gas of which
dew point is -30°C or less. By passing the compressed
gas through a hollow filter of polyimide or the like, dry
gas with dew point of -40°C or less is obtained. By con-
trolling the moisture content in the gas to be supplied,
the moisture left over at the time of completion of piping
cleaning work can be lowered. By feeding dry gas, the
moisture existing inside is discharged while accompa-
nying the conveyed gas.

[0105] A piping cleaning method of air conditioner in
a thirty-second embodiment of the invention is charac-
terized by that the compressed gas is air or nitrogen. In
this constitution, the compressed air can be obtained
easily, and the working efficiency of installation is further
enhanced.

Exemplary Embodiments

[0106] Referring now to the drawings, exemplary em-
bodiments of the invention are described in detail below.
[0107] Fig. 1 is a schematic diagram showing an in-
stallation work of air conditioner of in-residence buried
system in an exemplary embodiment of the invention.
In the case of a single dwelling as shown in Fig. 1, the
air conditioner comprises one outdoor unit 1, a branch
unit 5, and three indoor units A2, B3, C4. At this time,
the copper piping is buried in the dwelling wall and in-
stalled in zigzag state in consideration of the appear-
ance of the dwelling. When the indoor units are remote
from the outdoor unit, the copper piping may extend a
distance of as long as 30 m. In such a case, when bur-
ying the copper piping newly, it takes enormous time and
cost. Fig. 2 is a schematic block diagram of copper pip-
ing cleaning method in an embodiment of the invention.
By the method shown in Fig. 2, the oil remaining in the
existing piping is removed as much as possible, and the
outdoor unit and indoor units are newly installed, while
the existing piping is used. One piping is explained. In
Fig. 2, first, a compound 7 to be conveyed is inserted
into one copper piping 6. At this time, depending on the
type of the compound 7, the compound 7 is pushed into
the copper piping 6 by force. The flared copper piping
is connected to a pressure-proof hose 9 linked to a ni-
trogen cylinder 8 through a nipple (not shown). With a
regulator valve 10 disposed in the nitrogen cylinder 8 in
closed state, the primary pressure is released. While ob-
serving a gauge 11, the regulator valve 10 is opened
gradually. As a result, nitrogen gas is sent into the cop-
per piping under pressure. By this nitrogen gas, the
compound 7 is moved while eliminating oil and other for-
eign matter remaining inside, and is discharged from
other exit. At this time, the oil and foreign matter remain-
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ing inside are discharged simultaneously with the com-
pound 7. The nitrogen cylinder 8, pressure-proof hose
9, regulator valve 10, and gauge 11 compose a com-
pressed gas generator.

[0108] This is a system of inserting the compound in
the copper piping, and conveying the compound by
compressed gas. The compound used in this system
has various forms as explained in the following specific
embodiments.

[0109] In this case, the conventional air conditioner
using the R22 refrigerant of HCFC is replaced with a
new air conditioner using the R410A refrigerant of HFC.
In other case, the air conditioner using the R410A re-
frigerant of HFC is replaced with other air conditioner
using the same R410A refrigerant. On the other hand,
the air conditioner using the R410A refrigerant contains
refrigerating machine oil of ester oil or refrigerating ma-
chine oil of ether oil. In the exemplary embodiment, the
piping cleaning method when changing from the R22 re-
frigerant to the R410A refrigerant is explained.

Exemplary Embodiment 1

[0110] In this exemplary embodiment, a cleaning
method of one piping is explained. A plurality of pipings
can be cleaned in the same method as this cleaning
method of one piping.

[0111] A copper piping of 3/8 inch (inside diameter
7.92 mm) was prepared by 30 m. Inside the piping, 50
g of mineral oil (tradename: SUNISO 4GS) was left over
preliminarily. As the compound, a polypropylene molded
element of 7.82 mm in outside diameter and 7.0 mm in
length with end face curvature of R2 was prepared. This
compound was inserted into the copper piping in the at-
mosphere of 25°C. A nitrogen cylinder was connected
to the copper piping by means of a pressure-proof hose.
While observing the gauge of the nitrogen cylinder, the
nitrogen flow rate flowing into the copper piping was
controlled by a regulator valve. That is, at a pressure of
about 2 kgf/cm2, the compound (polypropylene molded
element) was conveyed in the piping. While the com-
pound is moving in the piping, the mineral oil existing in
the piping is cleaned by the compound, and is dis-
charged from other exit of the piping. As a result, about
60% of the remaining mineral oil in the piping was re-
moved.

Exemplary Embodiment 2

[0112] In this exemplary embodiment, a cleaning
method of one piping is explained. A plurality of pipings
can be cleaned in the same method as this cleaning
method of one piping.

[0113] A copper piping of 3/8 inch (inside diameter
7.92 mm) was prepared by 30 m. Inside the piping, 50
g of mineral oil (tradename: SUNISO 4GS) was left over
preliminarily. As the compound, a polypropylene molded
element of 7.82 mm in outside diameter and 7.0 mm in
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length with end face curvature of R2 was prepared. This
compound was inserted into the copper piping in the at-
mosphere of 25°C. A nitrogen cylinder was connected
to the copper piping by means of a pressure-proof hose.
While observing the gauge of the nitrogen cylinder, the
nitrogen flow rate flowing into the copper piping was
controlled by a regulator valve.

[0114] At a pressure of about 4 kgf/cm?2, the com-
pound (polypropylene molded element) was conveyed
in the piping. While the compound is moving in the pip-
ing, the mineral oil existing in the piping is cleaned by
the compound, and is discharged from other exit of the
piping. As a result, about 50% of the remaining mineral
oil in the piping was removed.

Exemplary Embodiment 3

[0115] In this exemplary embodiment, a cleaning
method of one piping is explained. A plurality of pipings
can be cleaned in the same method as this cleaning
method of one piping.

[0116] A copper piping of 3/8 inch (inside diameter
7.92 mm) was prepared by 30 m. Inside the piping, 50
g of mineral oil (tradename: SUNISO 4GS) was left over
preliminarily. As the compound, a polypropylene molded
element of 7.82 mm in outside diameter and 7.0 mm in
length with end face curvature of R2 was prepared. This
compound was inserted into the copper piping in the at-
mosphere of 25°C. A nitrogen cylinder was connected
to the copper piping by means of a pressure-proof hose.
While observing the gauge of the nitrogen cylinder, the
nitrogen flow rate flowing into the copper piping was
controlled by a regulator valve.

[0117] At a pressure of about 4 kgf/cm2, the com-
pound (polypropylene molded element) was conveyed
in the piping. Successively, the oil sticking to the poly-
propylene molded element was wiped by a cloth. Then
the wiped polypropylene molded element was conveyed
again in the piping in the same manner as above. As a
result, about 70% of the remaining mineral oil in the pip-
ing was removed.

Exemplary Embodiment 4

[0118] In this exemplary embodiment, a cleaning
method of one piping is explained. A plurality of pipings
can be cleaned in the same method as this cleaning
method of one piping.

[0119] A copper piping of 3/8 inch (inside diameter
7.92 mm) was prepared by 30 m. Inside the piping, 50
g of mineral oil (tradename: SUNISO 4GS) was left over
preliminarily. As the compound, an acrylonitrile-butadi-
ene-styrene (ABS) resin molded element as shown in
Fig. 3 was prepared. The ABS resin molded element 12
has a groove 12a. That is, the ABS resin molded ele-
ment 12 has an outside diameter of 7.82 mm, a length
of 7.0 mm, and a thread pitch of 1 mm. This compound
was inserted into the copper piping in the atmosphere
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of 25°C. A nitrogen cylinder was connected to the cop-
per piping by means of a pressure-proof hose. While ob-
serving the gauge of the nitrogen cylinder, the nitrogen
flow rate flowing into the copper piping was controlled
by a regulator valve.

[0120] At a pressure of about 2 kgf/lcm2, the com-
pound was conveyed in the piping. While the compound
is moving in the piping, the mineral oil existing in the
piping is cleaned by the compound, and is discharged
from other exit of the piping. As a result, about 70% of
the remaining mineral oil in the piping was removed.

Exemplary Embodiment 5

[0121] In this exemplary embodiment, a cleaning
method of one piping is explained. A plurality of pipings
can be cleaned in the same method as this cleaning
method of one piping.

[0122] A copper piping of 3/8 inch (inside diameter
7.92 mm) was prepared by 30 m. Inside the piping, 50
g of mineral oil (tradename: SUNISO 4GS) was left over
preliminarily. As the compound, an acrylonitrile-butadi-
ene-styrene (ABS) resin molded element as shown in
Fig. 3 was prepared. The ABS resin molded element 12
has an outside diameter of 7.82 mm, a length of 7.0 mm,
and a thread pitch of 1 mm. This compound was inserted
into the copper piping in the atmosphere of 25°C. A ni-
trogen cylinder was connected to the copper piping by
means of a pressure-proof hose. While observing the
gauge of the nitrogen cylinder, the nitrogen flow rate
flowing into the copper piping was controlled by a regu-
lator valve.

[0123] At a pressure of about 2 kgf/cm2, the com-
pound (ABS resin molded element) was conveyed in the
piping. Successively, the oil sticking to the ABS molded
element was wiped by a cloth. Then the wiped ABS
molded element was conveyed again in the piping in the
same manner as above. As a result, about 85% of the
remaining mineral oil in the piping was removed.
[0124] In exemplary embodiments 4 and 5, threads
are formed on the side surface of the compound. In this
constitution, when the compound is conveyed in the pip-
ing, the threads advance while colliding against the in-
ner wall of the copper piping. As a result, the deposit
scraping effect of the compound in the piping is im-
proved. Moreover, the compound advances while col-
liding against the inner wall of the piping in point contact.
Hence, the friction resistance of piping is decreased.
[0125] In the exemplary embodiments, threads are
formed in the compound, but not limited to this consti-
tution, the side surface of the compound may also have
spiral groove or parallel groove. In such constitution,
too, the same effects as above were obtained.

Exemplary Embodiment 6

[0126] In this exemplary embodiment, a cleaning
method of one piping is explained. A plurality of pipings



17 EP 1102 018 A1 18

can be cleaned in the same method as this cleaning
method of one piping.

[0127] A copper piping of 3/8 inch (inside diameter
7.92 mm) was prepared by 30 m. Inside the piping, 50
g of mineral oil (tradename: SUNISO 4GS) was left over
preliminarily. As the compound, an acrylonitrile-butadi-
ene-styrene (ABS) resin molded element 13 and an O-
ring elastomer 14 installed on the outer circumference
of the ABS molded element as shown in Fig. 4 were pre-
pared. The ABS resin molded element 13 has an outside
diameter of 6.0 mm and a length of 7.0 mm, and a
groove is formed in the outer circumference of the ABS
resin molded element 13. The O-ring elastomer 14 is
put in this groove. The O-ring elastomer 14 is made of
chloroprene rubber (CR), and the wire diameter of the
O-ring is about 1.5 mm, and the hardness is 30 in spring
type A. Two O-rings are placed as the O-ring 14 placed
on the outer circumference of the ABS resin molded el-
ement 13. The O-ring 14 is elastic. This compound was
inserted into the copper piping in the atmosphere of
25°C. A nitrogen cylinder was connected to the copper
piping by means of a pressure-proof hose. While ob-
serving the gauge of the nitrogen cylinder, the nitrogen
flow rate flowing into the copper piping was controlled
by a regulator valve.

[0128] At a pressure of about 2 kgf/cm?2, the com-
pound was conveyed in the piping. While the compound
is moving in the piping, the mineral oil existing in the
piping is cleaned by the compound, and is discharged
from other exit of the piping. As a result, about 80% of
the remaining mineral oil in the piping was removed.
[0129] In this exemplary embodiment, by disposing
the elastic O-rings 14 on the outer circumference of the
molded element 13, undulations are shaped on the out-
er surface of the compound (to be conveyed). As a re-
sult, the sliding resistance when the compound is con-
veyed can be decreased. Moreover, by lowering the
hardness of the O-ring, the maximum diameter of the
compound (to be conveyed) may be set slightly larger
than the inside diameter of the copper piping. Accord-
ingly, when the compound is conveyed in the piping, the
O-ring 14 advances while rubbing against the inner wall
of the copper piping. As a result, the deposit scraping
effect of the compound in the piping is enhanced.
[0130] The number of O-rings 14 placed on the outer
circumference of the ABS resin molded element 13 is
not particularly limited, but, for example, one O-ring, or
a plurality of O-rings such as three or four may be used.
As the O-ring 14, the chloroprene rubber is used, but
other elastic material may be also used. Usable elastic
materials include, for example, butadiene-acrylonitrile
copolymer (NBR), ethylene-propylene copolymer (EP-
DM), isobutene-isoprene copolymer (IIR), and silicone
rubber.

Exemplary Embodiment 7

[0131] In this exemplary embodiment, a cleaning
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method of one piping is explained. A plurality of pipings
can be cleaned in the same method as this cleaning
method of one piping.

[0132] A copper piping of 3/8 inch (inside diameter
7.92 mm) was prepared by 30 m. Inside the piping, 50
g of mineral oil (tradename: SUNISO 4GS) was left over
preliminarily. As the compound, a soft vinyl chloride res-
in molded element 15 as shown in Fig. 5 was prepared.
The resin molded element 15 has a cap shape with a
recess 15a, having a bottom surface of 7.50 mm in di-
ameter, a top surface of 7.92 mm in diameter X 15 mm,
and a thickness of 1.5 mm. This compound was inserted
into the copper piping in the atmosphere of 25°C. In this
case, the compound was inserted into the piping so that
the opening side of the recess 15a may be at the inser-
tion leading end, that is, the opening side of the recess
may be in the advancing direction. A nitrogen cylinder
was connected to the copper piping by means of a pres-
sure-proof hose. While observing the gauge of the ni-
trogen cylinder, the nitrogen flow rate flowing into the
copper piping was controlled by a regulator valve.
[0133] At a pressure of about 2 kgf/cm2, the com-
pound was conveyed in the piping. While the compound
is moving in the piping, the mineral oil existing in the
piping is cleaned by the compound, and is discharged
from other exit of the piping. As a result, about 90% of
the remaining mineral oil in the piping was removed.
[0134] In this exemplary embodiment, the resin mold-
ed element 15 as the compound has a slightly trapezoi-
dal shape in the advancing direction. Therefore, while
the opening periphery of the recess 15a is sliding on the
inner wall of the piping, the compound moves in the pip-
ing. The cap-shaped soft vinyl chloride resin molded el-
ement 15 has an elastic property. Accordingly, the slid-
ing portion of the compound and the piping is de-
creased. Since the recess of the molded element 15 is
inserted in the conveying direction the deposit removed
from the inner wall of the piping is discharged outside
while depositing in the recess.

[0135] As such cap-shaped molded element 15, for
example, CR, EPDM rubber, or styrene elastomer may
be also used.

Exemplary Embodiment 8

[0136] In this exemplary embodiment, a cleaning
method of one piping is explained. A plurality of pipings
can be cleaned in the same method as this cleaning
method of one piping.

[0137] A copper piping of 3/8 inch (inside diameter
7.92 mm) was prepared by 30 m. Inside the piping, 50
g of mineral oil (tradename: SUNISO 4GS) was left over
preliminarily. As the compound, an acrylonitrile-butadi-
ene-rubber (NBR) molded element 16 as shown in Fig.
6 was prepared. The molded element 16 has a bellows
type cap shape with inside diameter of 4.92 mm, length
of 15 mm, and thickness of 1.5 mm. The hardness of
the NBR is 50 in spring type A. This compound was in-
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serted into the copper piping in the atmosphere of 25°C.
In this case, the compound was inserted into the piping
so that the bellows opening side may be at the insertion
leading end, that is, the bellows opening side may be in
the advancing direction. A nitrogen cylinder was con-
nected to the copper piping by means of a pressure-
proof hose. While observing the gauge of the nitrogen
cylinder, the nitrogen flow rate flowing into the copper
piping was controlled by a regulator valve.

[0138] At a pressure of about 2 kgf/cm2, the com-
pound was conveyed in the piping. While the compound
is moving in the piping, the mineral oil existing in the
piping is cleaned by the compound, and is discharged
from other exit of the piping. As a result, about 90% of
the remaining mineral oil in the piping was removed.
[0139] In this exemplary embodiment, since the side
surface of the compound is in the bellows profile, the
sliding portion area of the compound and piping is small,
and the sliding resistance is small. Hence, the com-
pound moves smoothly in the piping. As a result, the
working efficiency is enhanced.

[0140] As such bellows type molded element 16, for
example, CR, EPDM rubber, or styrene elastomer may
be also used.

Exemplary Embodiment 9

[0141] In this exemplary embodiment, a cleaning
method of one piping is explained. A plurality of pipings
can be cleaned in the same method as this cleaning
method of one piping.

[0142] A copper piping of 3/8 inch (inside diameter
7.92 mm) was prepared by 30 m. Inside the piping, 50
g of mineral oil (tradename: SUNISO 4GS) was left over
preliminarily. The compound has a flocky shape as
shown in Fig. 7. That is, the compound has a molded
element 17, and hair fibers 18 disposed around the
molded element 17. The molded element 17 is made of
acrylonitrile-butadiene-styrene (ABS) resin, and has a
columnar shape of 6.5 mm in diameter and 7 mm in
length. The hair fibers 18 are made of polyamide (trade-
name: Nylon), and have flocky portions of 1.0 mm in
height. This compound was inserted into the copper pip-
ing in the atmosphere of 25°C. A nitrogen cylinder was
connected to the copper piping by means of a pressure-
proof hose. While observing the gauge of the nitrogen
cylinder, the nitrogen flow rate flowing into the copper
piping was controlled by a regulator valve.

[0143] At a pressure of about 2 kgf/cm?2, the com-
pound was conveyed in the piping. While the compound
is moving in the piping, the mineral oil existing in the
piping is cleaned by the hair fibers 18 of the compound,
and is discharged from other exit of the piping. As a re-
sult, about 90% of the remaining mineral oil in the piping
was removed.
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Exemplary Embodiment 10

[0144] The compound comprising the ABS molded el-
ement 17 and hair fibers 18, the piping and mineral oil
same as in exemplary embodiment 9 were used. At a
pressure of about 4 kgf/icm?2, the compound was con-
veyed in the piping. The other cleaning conditions are
same as in exemplary embodiment 9. As a result, about
85% of the remaining mineral oil in the piping was re-
moved.

Exemplary Embodiment 11

[0145] The compound comprising the ABS molded el-
ement 17 and hair fibers 18, the piping and mineral oil
same as in exemplary embodiment 9 were used. This
compound was inserted into the copper piping in the at-
mosphere of 5°C. At a pressure of about 4 kgf/cm2, the
compound was conveyed in the piping. The other clean-
ing conditions are same as in exemplary embodiment
9. As a result, about 80% of the remaining mineral oil in
the piping was removed.

[0146] In exemplary embodiments 9, 10, and 11, the
flocky compound of hair fibers 18 is directly used as the
side surface of the molded element 17, but not limited
to this, a tape having flocky hair fibers may be adhered
to the side surface of the molded element 17. The out-
side diameter of the molded element 17 must be smaller
than the inside diameter of the piping, but the outside
diameter of the compound having the hair fibers 18 is
preferred to be larger than the inside diameter of the
piping. In this constitution, the hair fibers 18 advance
while rubbing against the inner wall of the piping, and
the deposit scraping effect of the compound in the piping
is enhanced.

[0147] In these exemplary embodiments, polyamide
hair fibers 18 are used, but not limited to this example,
hair fibers 18 may be also made of polypropylene fibers,
polyester fibers, acrylic fibers, cotton fibers, wool fibers,
and others. Preferably, the hair fibers 18 are lipophilic
(oleophilic). The lipophilic (oleophilic) hair fibers 18 are
improved in the effect of removing the oil in the piping.
Polypropylene hair fibers are most oleophilic. Prefera-
bly, hair fibers are made of polypropylene, and excellent
effects are expected.

[0148] More preferably, the surface of the hair fibers
18 is processed by hard alkyl benzene (HAB) having a
high viscosity. If the hair fibers 18 are not oleophilic, the
hair fibers 18 are provided with oleophilic property by
HAB surface treatment. As a result, the effect of remov-
ing the oil in the piping is further enhanced.

Exemplary Embodiment 12

[0149] In this exemplary embodiment, a cleaning
method of one piping is explained. A plurality of pipings
can be cleaned in the same method as this cleaning
method of one piping.
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[0150] A copper piping of 3/8 inch (inside diameter
7.92 mm) was prepared by 30 m. Inside the piping, 50
g of mineral oil (tradename: SUNISO 4GS) was left over
preliminarily. The compound has a nonwoven cloth 20
as shown in Fig. 8. That is, the compound has a molded
element 19, and the nonwoven cloth 20 disposed
around the molded element 19. The molded element 19
is made of acrylonitrile-butadiene-styrene (ABS) resin,
and has a columnar shape of 5.0 mm in diameter and 8
mm in length. The nonwoven cloth 20 is made of long
filaments of polypropylene, and is wound around the
molded element 19 in a thickness of 2.0 mm. This com-
pound was inserted into the copper piping in the atmos-
phere of 25°C. A nitrogen cylinder was connected to the
copper piping by means of a pressure-proof hose. While
observing the gauge of the nitrogen cylinder, the nitro-
gen flow rate flowing into the copper piping was control-
led by a regulator valve.

[0151] At a pressure of about 2 kgf/cm?2, the com-
pound was conveyed in the piping. While the compound
is moving in the piping, the mineral oil existing in the
piping is cleaned by the nonwoven cloth 20 of the com-
pound, and is discharged from other exit of the piping.
In about 90 seconds after inserting the compound, the
mineral oil was discharged from the piping. As a result,
about 91% of the remaining mineral oil in the piping was
removed.

Exemplary Embodiment 13

[0152] The compound comprising the ABS molded el-
ement 19 and nonwoven cloth 20, the piping and mineral
oil same as in exemplary embodiment 12 were used. At
a pressure of about 4 kgf/cm2, the compound was con-
veyed in the piping. The other cleaning conditions are
same as in exemplary embodiment 9. In about 30 sec-
onds after inserting the compound, the mineral oil was
discharged from the piping. As a result, about 91% of
the remaining mineral oil in the piping was removed.

Exemplary Embodiment 14

[0153] The compound comprising the ABS molded el-
ement 19 and nonwoven cloth 20, the piping and mineral
oil same as in exemplary embodiment 12 were used.
The nonwoven cloth 20 is wound around the molded el-
ement 19 at a thickness of 2.0 mm. This compound was
inserted into the copper piping in the atmosphere of
40°C. At a pressure of about 4 kgf/cm?2, the compound
was conveyed in the piping. The other cleaning condi-
tions are same as in exemplary embodiment 9. In about
15 seconds after inserting the compound, the mineral
oil was discharged from the piping. As a result, about
92% of the remaining mineral oil in the piping was re-
moved.
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Exemplary Embodiment 15

[0154] The compound comprising the ABS molded el-
ement 19 and nonwoven cloth 20, the piping and mineral
oil same as in exemplary embodiment 12 were used.
The nonwoven cloth 20 is wound around the molded el-
ement 19 at a thickness of 2.0 mm. This compound was
inserted into the copper piping in the atmosphere of 5°C.
At a pressure of about 4 kgf/cm2, the compound was
conveyed in the piping. The other cleaning conditions
are same as in exemplary embodiment 9. In about 150
seconds after inserting the compound, the mineral oil
was discharged from the piping. As a result, about 85%
of the remaining mineral oil in the piping was removed.
[0155] Inthese exemplary embodiments 12 to 15, the
nonwoven cloth 20 is made of long filaments of polypro-
pylene, and is oleophilic. Accordingly, the nonwoven
cloth 20 adsorbs mineral oil, and is gradually swollen,
and the density becomes higher in the swollen portion.
When the compound is conveyed by compressed nitro-
gen in this state, the amount of nitrogen slipping on the
outer circumference and inside of the compound to be
conveyed is reduced. Therefore, the effect of eliminating
the remaining oil in the piping is extremely enhanced.
Moreover, since the molded element 19 is presentinside
the compound, the compound has a strong strength as
a structure. Accordingly, if only a small amount of oil is
left over in the piping, clogging or breakage of the com-
pound in the course of conveying can be prevented.
[0156] By comparing exemplary embodiment 10 to
exemplary embodiment 15, it is known that the remain-
ing oil eliminating effect varies with the environmental
temperature in the piping cleaning work. The oil viscos-
ity varies with the temperature. The relation between
temperature and viscosity of mineral oil is shown in Fig.
9. As the temperature declines, the viscosity of the min-
eral oil elevates. As the viscosity of the mineral oil be-
comes higher, it tends to be more difficult to remove the
mineral oil sticking to the inner wall of the piping. In other
words, by raising the environmental temperature, the
mineral oil removing effect is enhanced. Therefore, in
cold climate in winter, before dismounting the outdoor
unit and indoor units, by heating operation for about 15
minutes, the piping can be warmed to about 30°C. After
raising the piping temperature, by inserting the com-
pound into the piping and conveying, the mineral oil re-
moval efficiency is enhanced.

Exemplary Embodiment 16

[0157] In this exemplary embodiment, a cleaning
method of one piping is explained. A plurality of pipings
can be cleaned in the same method as this cleaning
method of one piping.

[0158] A copper piping of 3/8 inch (inside diameter
7.92 mm) was prepared by 30 m. Inside the piping, 50
g of mineral oil (tradename: SUNISO 4GS) was left over
preliminarily. As the compound, a nitrile-butadiene-rub-
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ber (NBR) molded element with outside diameter of 7.92
mm, length of 7.0 mm, and end face curvature of R2
was prepared. The hardness of this NBR is about 50 in
spring type A. This compound was inserted into the cop-
per piping in the atmosphere of 25°C. A nitrogen cylin-
der was connected to the copper piping by means of a
pressure-proof hose. While observing the gauge of the
nitrogen cylinder, the nitrogen flow rate flowing into the
copper piping was controlled by a regulator valve. That
is, at a pressure of about 2 kgf/cm2, the compound (poly-
propylene molded element) was conveyed in the piping.
While the compound is moving in the piping, the mineral
oil existing in the piping is cleaned by the compound,
and is discharged from other exit of the piping. As a re-
sult, about 85% of the remaining mineral oil in the piping
was removed.

Exemplary Embodiment 17

[0159] As the compound, a nitrile-butadiene-rubber
(NBR) molded element with outside diameter of 7.92
mm, length of 14.0 mm, and end face curvature of R2
was prepared. The hardness of this NBR is about 30 in
spring type A. The piping cleaning experiment was con-
ducted in the same manner as in the foregoing exem-
plary embodiment.

[0160] As a result, about 91% of the remaining min-
eral oil in the piping was removed.

Exemplary Embodiment 18

[0161] In this exemplary embodiment, a cleaning
method of one piping is explained. A plurality of pipings
can be cleaned in the same method as this cleaning
method of one piping.

[0162] A copper piping of 3/8 inch (inside diameter
7.92 mm) was prepared by 30 m. Inside the piping, 50
g of mineral oil (fradename: SUNISO 4GS) was left over
preliminarily. As the compound, an ethylene propylene
rubber (EPDM) foamed molded element with outside di-
ameter of 7.93 mm, length of 21.0 mm, and end face
curvature of R2 was prepared. The bulk density of this
foamed molded element is about 0.2 g/ml. This com-
pound was inserted into the copper piping in the atmos-
phere of 25°C. A nitrogen cylinder was connected to the
copper piping by means of a pressure-proof hose. While
observing the gauge of the nitrogen cylinder, the nitro-
gen flow rate flowing into the copper piping was control-
led by a regulator valve. That is, at a pressure of about
2 kgflcm2, the compound (polypropylene molded ele-
ment) was conveyed in the piping. While the compound
is moving in the piping, the mineral oil existing in the
piping is cleaned by the compound, and is discharged
from other exit of the piping. As a result, about 94% of
the remaining mineral oil in the piping was removed.
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Exemplary Embodiment 19

[0163] As the compound, an EPDM foamed molded
element with outside diameter of 7.93 mm, length of
28.0 mm, and end face curvature of R2 was prepared.
The bulk density of this foamed molded element is about
0.1 g/ml. The piping cleaning experiment was conduct-
ed in the same manner as in exemplary embodiment 18.
[0164] As a result, about 95% of the remaining min-
eral oil in the piping was removed.

[0165] Inthese exemplary embodiments 16 to 19, the
compound is a flexible and elastic rubber, or a foamed
element of rubber. The rubber can pass through bent
parts in the existing piping. By using such rubber con-
trolled in the hardness, the features as the elastomer
can be sufficiently utilized. Besides, since the rubber is
flexible and elastic, if the compound is long in length, its
clogging in the piping is prevented. As the length of the
compound is extended, the oil eliminating efficiency is
enhanced.

[0166] The rubber foamed molded element having
foams has a further excellent elasticity. As the foamed
element, a foamed element having independent foams
is preferred. In this constitution, the oil eliminating effi-
ciency is further enhanced.

[0167] The hardness of the rubber used in the exem-
plary embodiments is 60 or less in spring type A. It is
not inconvenient when the hardness of the compound
is too small. However, as the compound of solid, not po-
rous, type, the compound of which hardness is less than
20 in spring type A is hardly available. Hence, it is real-
istic to use rubber in a hardness range of 20 to 60.
[0168] Itis difficult to limit the range of hardness of the
foamed molded element by spring type A, and hence
the practical range is measured by the bulk density. As
aresult, a preferred bulk density was in a range of about
0.1 g/ml to about 0.6 g/ml in insertion state. At the bulk
density of less than 0.1 g/ml, the mechanical strength of
the compound is brittle, and there is a problem in actual
use.

[0169] Inthese exemplary embodiments, as the elas-
tomer of the compound, the NBR rubber and EPDM rub-
ber foamed molded elements are used, but not limited
to them, for example, CR, SBR, IIR, silicone, other rub-
ber, and also PP elastomer, styrene elastomer, PP, PE
resin, and other foamed molded elements can be used.

Exemplary Embodiment 20

[0170] In this exemplary embodiment, a cleaning
method of one piping is explained. A plurality of pipings
can be cleaned in the same method as this cleaning
method of one piping.

[0171] A copper piping of 3/8 inch (inside diameter
7.92 mm) was prepared by 30 m. Inside the piping, 50
g of mineral oil (tradename: SUNISO 4GS) was left over
preliminarily. As the compound, a fiber molded element
with outside diameter of 7.96 mm and length of 14.0 mm
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was prepared. This fiber molded element is made of
long filaments of polypropylene (PP), and has a bulk
density of about 0.2g/ml. This compound was inserted
into the copper piping in the atmosphere of 25°C. A ni-
trogen cylinder was connected to the copper piping by
means of a pressure-proof hose. While observing the
gauge of the nitrogen cylinder, the nitrogen flow rate
flowing into the copper piping was controlled by a regu-
lator valve. That is, at a pressure of about 2 kgf/cmZ, the
compound was conveyed in the piping. While the com-
pound is moving in the piping, the mineral oil existing in
the piping is cleaned by the compound, and is dis-
charged from other exit of the piping. As a result, about
95% of the remaining mineral oil in the piping was re-
moved.

Exemplary Embodiment 21

[0172] As the compound, a PP fiber molded element
with outside diameter of 7.94 mm and length of 14.0 mm
was prepared. The bulk density of this fiber molded el-
ementis about 0.4 g/ml. The piping cleaning experiment
was conducted in the same manner as in exemplary em-
bodiment 20. As a result, about 91% of the remaining
mineral oil in the piping was removed.

[0173] Inthese exemplary embodiments, the PP long
fiber molded element and PP foamed molded element
are oleophilic. Accordingly, when the compound is dis-
charged from the piping, the PP long fiber molded ele-
ment has sufficiently adsorbed mineral oil. As the PP
long fiber molded element adsorbs mineral oil, the mold-
ed element is gradually swollen, and the density of the
molded element becomes higher. When the compound
is conveyed in the piping by compressed nitrogen in this
state, the amount of nitrogen slipping on the compound
can be reduced. Therefore, the effect of eliminating the
remaining oil in the piping is extremely enhanced. How-
ever, if only a small amount of oil is left over in the piping,
when the bulk density of the PP long fiber molded ele-
ment is small, it may be broken in the course of convey-
ing depending on the pressure of the compressed nitro-
gen. Therefore, the bulk density of the fiber molded el-
ement is preferred to be 0.1 g/ml or more in insertion
state. Further, to make sure of the properties (elasticity,
flexibility) of the PP long fiber molded element or foamed
molded element, the bulk density of the molded element
is preferred to be 0.6 g/ml or less. Therefore, the bulk
density of the PP molded element is preferred to be in
arange of 0.1 to 0.6 g/ml.

Exemplary Embodiment 22

[0174] In this exemplary embodiment, a cleaning
method of one piping is explained. A plurality of pipings
can be cleaned in the same method as this cleaning
method of one piping.

[0175] A copper piping of 3/8 inch (inside diameter
7.92 mm) was prepared by 30 m. Inside the piping, 50
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g of mineral oil (tradename: SUNISO 4GS), and 100 mg
of copper powder with mean particle size of 2 um were
left over preliminarily. As the compound, a film 21 filled
with hard alkyl benzene (HAB) 22 as shown in Fig. 10
was prepared. This film 21 is a PP film with outside di-
ameter of 8 mm, length of 20 mm, and thickness of 50
um. The inside of this film 21 is filled with HAB oil at
density of 0.9 g/ml. This compound was pushed in and
inserted into the copper piping in the atmosphere of
25°C. A nitrogen cylinder was connected to the copper
piping by means of a pressure-proof hose. While ob-
serving the gauge of the nitrogen cylinder, the nitrogen
flow rate flowing into the copper piping was controlled
by a regulator valve. That is, at a pressure of about 2
kgf/cm2, the compound was conveyed in the piping.
While the compound is moving in the piping, the mineral
oil and copper powder existing in the piping are cleaned
by the compound, and are discharged from other exit of
the piping. As a result, about 93% of the remaining min-
eral oil in the piping was removed. At the same time,
about 50% of the copper powder was removed.

[0176] In this exemplary embodiment, the inside of
the compound is filled with liquid, and the compound has
an elasticity. Accordingly, the compound has an excel-
lent flexibility and elasticity. As a result, if the compound
is considerably long, clogging of the compound in the
piping is prevented. The HAB oil has no effect on the air
conditioner. Since the HAB oil is used in the embodi-
ment, if the compound is broken in the midst of convey-
ing, and the HAB ail is left over in the piping, no problem
occurs. The film containing the HAB oil is not limited to
the PP film alone, but other film having an excellent oil-
proof property may be used. For example, as the film
21, a PP elastomer film may be used.

Exemplary Embodiment 23

[0177] The compound comprises, as shown in Fig. 11,
a PP film 24 filled with HAB oil 25, and a nonwoven cloth
23 disposed around the PP film 24. The nonwoven cloth
23 is made of long filaments of PP, and has a thickness
of about 1 mm. The piping cleaning experiment was con-
ducted in the same manner as in exemplary embodi-
ment 22. As aresult, about 95% of the remaining mineral
oil in the piping was removed. At the same time, about
70% of the copper powder was removed.

[0178] By using the compound having the nonwoven
cloth adhered to the surface of the PP film, when the
compound advances in the piping, it moves while rub-
bing against the inner wall of the compound, and the
deposit scraping effect is further enhanced.

Exemplary Embodiment 24

[0179] The compound comprises, as shown in Fig.
12, a PP film 27 filled with HAB oil 28, and ultrafine fibers
26 disposed around the PP film 27. The ultrafine fibers
26 are made of polyester, and have a fiber diameter of
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about 0.1 denier. The piping cleaning experiment was
conducted in the same manner as in exemplary embod-
iment 22. As a result, about 95% of the remaining min-
eral oil in the piping was removed. At the same time,
about 80% of the copper powder was removed.

[0180] By using the compound having the ultrafine fib-
ers adhered to the surface of the PP film, when the com-
pound advances in the piping, it moves while rubbing
against the inner wall of the compound, and the deposit
wiping effect of the compound is further enhanced. It fur-
ther improves the effect of the ultrafine fibers for elimi-
nating metal powder such as copper powder and iron
powder.

Exemplary Embodiment 25

[0181] In this exemplary embodiment, a cleaning
method of one piping is explained. A plurality of pipings
can be cleaned in the same method as this cleaning
method of one piping.

[0182] A copper piping of 3/8 inch (inside diameter
7.92 mm) was prepared by 30 m. Inside the piping, 50
g of mineral oil (tradename: SUNISO 4GS), 100 mg of
copper powder with mean particle size of 2 um, and
1000 mg of water were left over preliminarily. The com-
pound comprises, as shown in Fig. 13, a fiber molded
element 29, and ultrafine fibers 30 disposed around the
fiber molded element 29. The ultrafine fibers 30 are wo-
ven in a cloth form. The fiber molded element 29 is made
of PP long filaments with outside diameter of 7.96 mm
and length of 14 mm. The fiber molded element 29 has
a bulk density of 0.2 g/ml. The ultrafine fibers 30 are
made of polyester, having a fiber diameter of about 0.1
denier. This compound was inserted into the copper pip-
ing in the atmosphere of 25°C. A nitrogen cylinder was
connected to the copper piping by means of a pressure-
proof hose. While observing the gauge of the nitrogen
cylinder, the nitrogen flow rate flowing into the copper
piping was controlled by a regulator valve. That is, at a
pressure of about 2 kgf/cm2, the compound was con-
veyed in the piping. While the compound is moving in
the piping, the mineral oil and copper powder existing
in the piping are cleaned by the compound, and are dis-
charged from other exit of the piping. As a result, about
97% of the remaining mineral oil in the piping was re-
moved. At the same time, about 90% of the copper pow-
der was removed. The moisture removal rate was about
70%.

Exemplary Embodiment 26

[0183] Inthe foregoing exemplary embodiment 25, af-
ter passing the compound comprising the fiber molded
element 29 and ultrafine fibers 30 through the piping,
further, a second compound was conveyed in the piping
ata pressure of about 3 kgf/cm2. The second compound
is a circular columnar foamed molded element with out-
side diameter of 7.96 mm and length of 14 mm, and the
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foamed molded element has a bulk density of about 0.3
g/ml, being made of refined cellulose. The foamed mold-
ed element made of refined cellulose has a water ab-
sorbing function. The other conditions are same as in
the foregoing exemplary embodiment 25. As a result,
about 98% of the remaining mineral oil in the piping was
removed. At the same time, about 95% of the copper
powder was removed. The moisture removal rate was
about 98%.

Exemplary Embodiment 27

[0184] Inthe foregoing exemplary embodiment 25. af-
ter passing the compound comprising the fiber molded
element 29 and ultrafine fibers 30 through the piping,
further, a second compound was conveyed in the piping
at a pressure of about 3 kgf/cm?2. The second compound
comprises, as shown in Fig. 14, a molded element 31,
and ultrafine fibers 32 disposed around the molded el-
ement 31. The molded element 31 is a crosslinked mold-
ed element of partially neutralized compound of poly-
acrylic acid with outside diameter of 7.96 mm and length
of 14 mm, having a bulk density of 0.3 g/ml. The ultrafine
fibers 32 are made of polyester, having a fiber diameter
of about 0.1 denier. The crosslinked molded element of
partially neutralized component of polyacrylic acid has
a water absorbing function. As a result, about 98% of
the remaining mineral oil in the piping was removed. At
the same time, about 98% of the copper powder was
removed. The moisture removal rate was about 98%.
[0185] In the foregoing exemplary embodiments 26
and 27, as the compound having water absorbing prop-
erty, the refined cellulose foamed molded element and
polyacrylic acid partially neutralized crosslinked com-
pound are used, but the compounds having water ab-
sorbing property applicable in the invention are not par-
ticularly limited, and others may be used, for example,
saponified compound of copolymer of ester acrylate and
vinyl acetate, crosslinked polyvinyl alcohol denatured
matter, hydrolyte of starch-acrylonitrile graft polymer,
starch-acrylate graft polymer, and partially crosslinked
compound of polyethylene oxide. As the water-absorb-
ing compounds, the molded elements filled with pulp fib-
er, cotton, refined cellulose fiber, acrylate fiber and oth-
ers may be also used.

Exemplary Embodiment 28

[0186] In this exemplary embodiment, a cleaning
method of one piping is explained. A plurality of pipings
can be cleaned in the same method as this cleaning
method of one piping.

[0187] A copper piping of 3/8 inch (inside diameter
7.92 mm) was prepared by 30 m. Inside the piping, 50
g of mineral oil (tradename: SUNISO 4GS), and 100 mg
of copper powder with mean particle size of 2 um were
left over preliminarily. The compound comprises a fiber
molded element, and fresh hard alkyl benzene (HAB)
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immersed in the fiber molded element. The fiber molded
element is made of PP long filaments with outside di-
ameter of 7.94 mm and length of 14 mm. The fiber mold-
ed element has a bulk density of 0.2 g/ml. The HAB oil
has a dynamic viscosity of about 32.4 mm2/s when
measured at 40°C. This compound was inserted into the
copper piping in the atmosphere of 25°C. A nitrogen cyl-
inder was connected to the copper piping by means of
a pressure-proof hose. While observing the gauge of the
nitrogen cylinder, the nitrogen flow rate flowing into the
copper piping was controlled by a regulator valve. That
is, at a pressure of about 2 kgf/cm2, the compound was
conveyed in the piping. While the compound is moving
in the piping, the mineral oil existing in the piping is
cleaned by the compound, and is discharged from other
exit of the piping. As aresult, about 98% of the remaining
mineral oil in the piping was removed. At the same time,
about 95% of the copper powder was removed.

Exemplary Embodiment 29

[0188] In the foregoing exemplary embodiment 28,
the HAB oil has a dynamic viscosity of about 9.6 mm?2/
s when measured at 40°C. The other conditions are
same as in exemplary embodiment 28.

[0189] As a result, about 98% of the remaining min-
eral oil in the piping was removed. At the same time,
about 93% of the copper powder was removed.

Exemplary Embodiment 30

[0190] In the foregoing exemplary embodiment 28,
the HAB oil has a dynamic viscosity of about 65.7 mm?2/
s when measured at 40°C. The other conditions are
same as in exemplary embodiment 28.

[0191] As a result, about 98% of the remaining min-
eral oil in the piping was removed. At the same time,
about 95% of the copper powder was removed.

[0192] In the foregoing exemplary embodiments 28 to
30, only the dynamic viscosity of the HAB oil are differ-
ent, and the other conditions are same. As the HAB oil
immersed in the PP long fiber molded element, it is pre-
ferred to use the HAB oil low in viscosity when the am-
bient temperature is low, and to use the HAB oil high in
viscosity when the ambient temperature is high. In par-
ticular, if the HAB oil of low viscosity is used while the
ambient temperature is high, the effect of immersing the
fresh HAB oil into the PP long fiber molded element is
extremely lowered. In other words, the compound (con-
veyed material) moving in the piping, and the pipe wall
oil present excellent effects against decrease of sliding
resistance, but the effects are too strong, and the effect
of scraping the oil of the inner wall of the piping is low-
ered. Or, when the HAB oil is immersed in the PP long
fiber molded element, with the viscosity lowered by
warming the HAB oil, preferably, the HAB oil is impreg-
nated in the fiber molded element, and the molded ele-
ment containing the HAB is cooled, and the compound
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is introduced and conveyed in the piping. Therefore, it
is preferred to select an appropriate HAB oil depending
on the environmental conditions of the work of installing
the air conditioner. The viscosity grade of the commer-
cial products of HAB oil are specified in JIS K2001. The
viscosity grade suited to the embodiment is VG10 to
VG638, which corresponds to the dynamic viscosity of
9.0 to 74.8 mm?2/s as measured at 40°C. For reference,
the relation between the temperature and viscosity of
the HAB oil is given in Fig. 15.

[0193] When conveying the compound in the piping
with the HAB oil immersed in the PP long fiber molded
element, the PP long fiber molded element is swollen
by the HAB oil. Accordingly, a wall of HAB oil is formed
against the nitrogen gas being sent under pressure. Fur-
ther, the effect of decreasing the sliding resistance on
the inner wall of the piping is significant. Therefore, the
bulk density of the PP long fiber molded element is pre-
ferred to be in a range of 0.05 to 0.6 g/ml.

Exemplary Embodiment 31

[0194] In this exemplary embodiment, a cleaning
method of one piping is explained. A plurality of pipings
can be cleaned in the same method as this cleaning
method of one piping.

[0195] A copper piping of 3/8 inch (inside diameter
7.92 mm) was prepared by 30 m. Inside the piping, 50
g of mineral oil (tradename: SUNISO 4GS), and 100 mg
of copper powder with mean particle size of 2 um were
left over preliminarily. The compound comprises, as
shown in Fig. 13, a fiber molded element 29, and ul-
trafine fibers disposed around the fiber molded element
29. The compound further comprises a fresh hard alkyl
benzene (HAB) oil immersed in at least one of the fiber
molded element and ultrafine fibers. The HAB oil has a
dynamic viscosity of about 32.4 mm2/s when measured
at 40°C. The fiber molded element 29 is made of PP
long filaments with outside diameter of 7.96 mm and
length of 14 mm. The fiber molded element 29 has a
bulk density of 0.2 g/ml. The ultrafine fibers 30 are made
of polyester, having a fiber diameter of about 0.1 denier.
This compound was inserted into the copper piping in
the atmosphere of 25°C. A nitrogen cylinder was con-
nected to the copper piping by means of a pressure-
proof hose. While observing the gauge of the nitrogen
cylinder, the nitrogen flow rate flowing into the copper
piping was controlled by a regulator valve. That is, at a
pressure of about 2 kgf/lcm?2, the compound was con-
veyed in the piping. While the compound is moving in
the piping, the mineral oil and copper powder existing
in the piping are cleaned by the compound, and are dis-
charged from other exit of the piping. As a result, about
99% of the remaining mineral oil in the piping was re-
moved. At the same time, about 98% of the copper pow-
der was removed.
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Exemplary Embodiment 32

[0196] In this exemplary embodiment, a cleaning
method of one piping is explained. A plurality of pipings
can be cleaned in the same method as this cleaning
method of one piping.

[0197] A copper piping of 3/8 inch (inside diameter
7.92 mm) was prepared by 30 m. Inside the piping, 50
g of mineral oil (tradename: SUNISO 4GS), and 100 mg
of copper powder with mean particle size of 2 um were
left over preliminarily. The compound comprises, as
shown in Fig. 8, a molded element, and a nonwoven
cloth disposed around the molded element. Two com-
pounds of the same composition were prepared. The
molded element is made of ABS resin with outside di-
ameter of 5.0 mm and length of 8.0 mm. The nonwoven
cloth is made of polypropylene fibers, and is 2 mm in
thickness. To begin with, a first one of the compounds
was inserted into the copper piping in the atmosphere
of 25°C. A nitrogen cylinder was connected to the cop-
per piping by means of a pressure-proof hose. While ob-
serving the gauge of the nitrogen cylinder, the nitrogen
flow rate flowing into the copper piping was controlled
by a regulator valve. That is, at a pressure of about 2
kgf/cm2, the compound was conveyed in the piping.
Next, a second compound was inserted into the copper
piping, and the piping was cleaned in the same manner.
While these compounds are moving in the piping, the
mineral oil and copper powder existing in the piping are
cleaned by the compounds, and are discharged from
other exit of the piping. As a result, about 95% of the
remaining mineral oil in the piping was removed. At the
same time, about 91% of the copper powder was re-
moved.

[0198] In this exemplary embodiment, alternatively, it
is also possible to insert the first compound and second
compound into the piping, and then move the first com-
pound and second compound in the piping by com-
pressed nitrogen.

Exemplary Embodiment 33

[0199] In this exemplary embodiment, a cleaning
method of one piping is explained. A plurality of pipings
can be cleaned in the same method as this cleaning
method of one piping.

[0200] A copper piping of 3/8 inch (inside diameter
7.92 mm) was prepared by 30 m. Inside the piping, 50
g of mineral oil (tradename: SUNISO 4GS), and 100 mg
of copper powder with mean particle size of 2 um were
left over preliminarily. Two compounds were prepared.
A first compound comprises, as shown in Fig. 13, a fiber
molded element, and ultrafine fibers disposed around
the fiber molded element. A second compound further
comprises fresh hard alkyl benzene (HAB) immersed at
least in the fiber molded element and ultrafine fibers.
The HAB oil has a dynamic viscosity of about 32.4 mm?2/
s when measured at 40°C. To begin with, a second com-
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pound of the compounds was inserted into the copper
piping in the atmosphere of 25°C. A nitrogen cylinder
was connected to the copper piping by means of a pres-
sure-proof hose. While observing the gauge of the ni-
trogen cylinder, the nitrogen flow rate flowing into the
copper piping was controlled by a regulator valve. That
is, at a pressure of about 2 kgf/cm2, the compound was
conveyed in the piping. Next, a first compound was in-
serted into the copper piping, and the piping was
cleaned in the same manner. While these compounds
are moving in the piping, the mineral oil and copper pow-
der existing in the piping are cleaned by the compounds,
and are discharged from other exit of the piping. As a
result, about 99.5% of the remaining mineral oil in the
piping was removed. At the same time, about 99% of
the copper powder was removed.

[0201] In this exemplary embodiment, alternatively, it
is also possible to insert the first compound and second
compound into the piping, and then move the first com-
pound and second compound in the piping by com-
pressed nitrogen.

Comparative Example 1

[0202] In this comparative example, a cleaning meth-
od of one piping is explained. A plurality of pipings can
be cleaned in the same method as this cleaning method
of one piping.

[0203] A copper piping of 3/8 inch (inside diameter
7.92 mm) was prepared by 30 m. Inside the piping, 50
g of mineral oil (tradename: SUNISO 4GS) was left over
preliminarily.

[0204] In the atmosphere of 25°C, a nitrogen cylinder
was connected to the copper piping by means of a pres-
sure-proof hose. While observing the gauge of the ni-
trogen cylinder, the nitrogen flow rate flowing into the
copper piping was controlled at a pressure of about 5
kgf/cm2 by a regulator valve. In this state, the nitrogen
stream flowed in the piping for 5 minutes. That s, in this
comparative example, without using the compound, on-
ly the nitrogen stream flows in the piping. By this nitro-
gen stream, the mineral oil existing in the piping is dis-
charged from other exit of the piping. As a result, about
less than 20% of the remaining mineral oil in the piping
was removed.

Exemplary Embodiment 34

[0205] Using deteriorated mineral oil (SUNISO 4GS)
(total acid value 0.04), the reliability of the air conditioner
was tested. That is, 10g of deteriorated mineral oil is
mixed in 260g of ester oil. The refrigerating machine oil
composed of 10g of deteriorated mineral oil and 260g
of ester ail is mixed into 850g of R410A refrigerant of
HFC. The air conditioner containing such R410A refrig-
erant, deteriorated mineral oil and ester oil was operated
for 2000 hours in reliability test in the cooling overload
condition of discharge temperature of 115°C at outdoor
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unit temperature of 40°C and indoor unit temperature of
40°C. As a result, after operation for 2000 hours, no
problem was found in the sliding parts of the compressor
of the air conditioner.

[0206] Using etheroilinstead of the ester oil, the same
long-term reliability test of air conditioner was conduct-
ed. As a result, no problem was fond in the sliding parts
of the compressor.

[0207] In other words, although variable depending
on the state of the residual deteriorated old oil state and
the residual absolute amount, by cleaning the existing
piping according to the exemplary embodiments, it is es-
timated that the reliability of the newly installed air con-
ditioner is guaranteed in almost all cases.

Exemplary Embodiment 35

[0208] As shown in Fig. 2, herein, one piping is ex-
plained representatively. A copper pipe of 3/8 inch (in-
side diameter 7.92mm) of 30m in length was prepared,
and 2000 mg of water and 100mg of copper powder of
mean particle size of 10um were preliminarily left over
in the piping. In the atmosphere at 20°C, the inside of
the piping was filled with about 10g of hard alkyl ben-
zene (HAB, dynamic viscosity 15.1 mm2/s at 40°C) oil.
As shown in Fig. 18, the compound was soaked with
HAB oil. The compound soaked with HAB oil was insert-
ed into the piping. The nitrogen cylinder and the piping
were connected by a pressure-proof hose. The nitrogen
flow rate was controlled by a regulator valve while ob-
serving the gauge. At a pressure of about 1.0kgf/cm?2,
the compound was conveyed in the piping. The com-
pound has a sandwich structure consisting of PP
foamed body 63 (bulk density 0.15g/ml) of 7.96¢ X 10
at the upstream side of the moving direction, PP foamed
body 64 (bulk density 0.15 g/ml) of 8.00¢ X 10 at the
downstream side, and PP resin film 65 (7.91¢, thickness
100 um) in the central part. As a result, about 98% of
water and about 95% of copper powder could be re-
moved.

Exemplary Embodiment 36

[0209] A pipe of 3/8 inch (inside diameter 7.92mm) of
30m in length was prepared, and 2000mg of water and
100mg of copper powder of mean particle size of 10um
were preliminarily left over in the piping. In the atmos-
phere at 20°C, the inside was filled with about 10g of
HAB oil (dynamic viscosity 15.1 mm2/s at 40°C). As
shown in Fig. 19, the compound was soaked with HAB
oil. The compound soaked with HAB oil was inserted
into the piping. The nitrogen cylinder and the piping were
connected by a pressure-proof hose, and the nitrogen
flow rate was controlled by a regulator valve while ob-
serving the gauge, then the compound was conveyed
at a pressure of about 1.0kgf/cm2. The compound has
a sandwich structure consisting of foamed molded body
66 of ethylene-propylene copolymer (EPDM) (bulk den-
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sity 0.2 g/ml) of 7.96¢ X 10 at the upstream side, EPDM
foamed body 67 (bulk density 0.2 g/ml) of 8.00¢ X 10
at the downstream side, and PP resin film 68 (7.91¢,
thickness 100 um) in the central part. As a result, about
98% of water and about 95% of copper powder could
be removed.

Exemplary Embodiment 37

[0210] A copper pipe of 3/8 inch (inside diameter 7.92
mm) of 30 m in length was prepared. Inside the piping,
2000mg of water and 100 mg of copper powder of mean
particle size of 10um were preliminarily left over. In the
atmosphere at 20°C, the inside of the piping was filled
with about IOg of HAB oil (dynamic viscosity 15.1 mm?2/
s at 40°C). As shown in Fig. 20, the compound was
soaked with HAB oil. This compound was inserted into
the piping. The nitrogen cylinder and the piping were
connected by a pressure-proof hose, and the nitrogen
flow rate was controlled by a regulator valve while ob-
serving the gauge, then at a pressure of about 1.2 kgf/
cm?2, the compound was conveyed. The compound has
a sandwich structure consisting of PP foamed body 79
(bulk density 0.15 g/ml) of 7.96¢ X 10 at the upstream
side of the moving direction, molded body 70 wound with
PP long filament nonwoven cloth (bulk density 0.15 g/
ml) of 8.00¢ X 10 at the downstream side, and PP resin
film 71 (7.91¢, thickness 100 um) in the central part. As
a result, about 99% of water and about 95% of copper
powder could be removed.

Exemplary Embodiment 38

[0211] A copper pipe of 3/8 inch (inside diameter
7.92mm) of 30 min length was prepared. Inside the pip-
ing, 2000mg of water and 100 mg of copper powder of
mean particle size of 10um were preliminarily left over.
In the atmosphere at 20°C, the inside of the piping was
filled with about 10 g of HAB oil (dynamic viscosity 15.1
mm?2/s at 40°C). As shown in Fig. 21, the compound was
soaked with HAB oil. This compound was inserted into
the piping. The nitrogen cylinder and the piping were
connected by a pressure-proof hose, and the nitrogen
flow rate was controlled by a regulator valve while ob-
serving the gauge, then at a pressure of about 1.2 kgf/
cm?2, the compound was conveyed. The compound has
a sandwich structure consisting of EPDM foamed body
72 (bulk density 0.2 g/ml) of 7.96¢ X 10 at the upstream
side of the moving direction, molded body 73 wound with
PP long filament nonwoven cloth (bulk density 0.15 g/
ml) of 8.00¢ X 10 at the downstream side, and PP resin
film 74 (7.91¢, thickness 100 um) in the central part. As
a result, about 99% of water and about 95% of copper
powder could be removed.

Exemplary Embodiment 39

[0212] A pipe of 3/8 inch (inside diameter 7.92 mm)



35 EP 1102 018 A1 36

of 30 m in length was prepared. Inside the piping,
2000mg of water and 100mg of copper powder of mean
particle size of 10um were preliminarily left over. In the
atmosphere at 20°C, the inside of the piping was filled
with about 10 g of HAB oil (dynamic viscosity 15.1 mm?2/
s at 40°C). As shown in Fig. 22, the compound was in-
serted into the piping. The nitrogen cylinder and the pip-
ing were connected by a pressure-proof hose, and the
nitrogen flow rate was controlled by a regulator valve
while observing the gauge, then at a pressure of about
1.2 kgfilcm2, the compound was conveyed. The com-
pound has a sandwich structure consisting of PP
foamed body 75 (bulk density 0.15 g/ml) of 7.96¢ X 10
at the upstream side of the moving direction, molded
body 77 adhered with polyester ultrafine textile cloth 76
(0.1 denier, 50 um) and wound with PP long filament
nonwoven cloth (bulk density 0.15 g/ml) of 8.00¢ X 10
at the downstream side, and PP resin film 78 (7.91¢ X,
thickness 100 um) in the central part. As a result, about
99% of water and about 98% of copper powder could
be removed.

[0213] That is, in the foregoing exemplary embodi-
ments 35 to 39, the compound is oleophilic;

the step of conveying the compound in the piping com-
prises:

a step of putting oil into the piping from one opening
of the piping, and
a step of conveying the oil, together with the com-
pound, in the piping; and
the step of soaking the compound with oil compris-
es:
a step of conveying the compound soaked with oil
in the piping.
[0214] In exemplary embodiments 35 to 39,
the compound has a first molded body positioned
at the upstream side of the piping, and a second
molded body positioned at the downstream side;
and
at least one of the first molded body and second
molded body is soaked with the oil.

[0215] The compound has a first molded body posi-
tioned at the upstream side of the piping, and a second
molded body positioned at the downstream side; and
at least one of the first molded body and second
molded body has a foamed body.
[0216] The compound has a first molded body posi-
tioned at the upstream side of the piping, and a second
molded body positioned at the downstream side; and
at least one of the first molded body and second
molded body has a nhonwoven cloth.
[0217] The compound has a first molded body posi-
tioned at the upstream side of the piping, and a second
molded body positioned at the downstream side; and
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at least one of the first molded body and second
molded body has a foamed body, and

the other one of the first molded body and second
molded body has a nonwoven cloth.

[0218] In exemplary embodiments 35 to 39, as the oil
impregnated in the PP long filament molded body, it was
preferred to use low viscosity type at lower temperature,
and high viscosity type at higher temperature. That is,
the compound and the oil on the pipe wall of the piping
are effective for reducing the sliding resistance, but if
the oil of too low viscosity is used, the compound con-
veying speed is faster and the effect of discharging
moisture while growing the oil film is insufficient. Further,
the pipe wall wiping effect is also lowered. To improve
affinity of compound and oil, when impregnating inten-
tionally, it was effective to heat to lower the viscosity,
permeate sufficiently, and feed and convey in the copper
piping after cooling. Therefore, depending on the envi-
ronmental conditions of installation work, the optimum
dynamic viscosity of HAB oil varied. In the case of com-
mercial HAB oil, the viscosity grade is specified in JIS
K 2001, and the viscosity grade used in the embodi-
ments was VG5 to VG32, which corresponded to dy-
namic viscosity of 4.14 to 35.2 mm2/s at 40°C. For ref-
erence, the relation between the temperature and vis-
cosity in HAB oil is shown in Fig. 23.

[0219] In exemplary embodiments 35 to 39, after fill-
ing the piping with fresh oil, by conveying the compound,
a thin oil film is formed inside the piping. Accordingly,
the residual sticking water and foreign matter are dis-
charged efficiently. Besides, as the oil sticks to the com-
pound, the sliding resistance when the compound is
conveyed is reduced, so that the pressure of the com-
pressed gas can be lowered. The fresh oil to be used
should be selected in consideration of the compatibility
with the oil contained in the compressor of the air con-
ditioner to be installed, and an excellent effect was ob-
tained if the oil used in cleaning of the piping was left
over.

Exemplary Embodiment 40

[0220] The compound of the air conditioner in exem-
plary embodiment 40 further comprises a rope disposed
on at least one side of the rear side and front side.
[0221] The rope is wound around the peripheral end
of at least one side.

[0222] At least one side has a curved surface formed
by winding of the rope.

[0223] That is, at least one end of the compound is
wound with a rope-like matter. Thus, when the both ends
of the compound are wound with rope-like matter or
string-like matter, the leading end of the compound be-
comes a curved surface. As a result, even in a flat por-
tion of the piping, clogging of the compound is prevent-
ed, and the compound smoothly passes through the flat
portion. The remaining oil and water sticking in the pip-
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ing are discharged out of the piping by the excluding vol-
ume effect produced when the compound is conveyed
by compressed gas. Therefore, as the piping of the air
conditioner, a long-term reliability is obtained.

[0224] Fig. 24 is a structural diagram of the compound
in embodiment 40 of the invention. A compound 80 con-
sists of nearly columnar foamed polyethylene 81 of 10
mm in outside diameter and 20 mm in length, a polypro-
pylene sheet 82, and a rope 83. The polypropylene
sheet 82 is wound around the foamed polyethylene 81
by one turn. The rope 83 is tied to both ends of the
foamed polyethylene 81.

[0225] A piping forming a bend portion of flatness of
70% in the central part of the piping of 9.525 mm in out-
side diameter (inside diameter 7.925 mm) of 5m was
prepared. The inside of the pipe was preliminarily sealed
with 50g of mineral oil and 16g of water. In the atmos-
phere of 25°C, the compound 80 was pressed and in-
serted into the piping. Further, the nitrogen cylinder and
piping were connected to the piping by using a pressure-
proof hose. By applying a pressure of 0.35 MPa, the
compound was conveyed in the pipe, and this operation
was repeated three times. The compound 80 passed
without staying at the flat portion of the piping. As a re-
sult, 85% of mineral oil and 99% of water were removed.
[0226] In this structure, the compound passes
smoothly the flat portion without staying still, and togeth-
er with the excluding volume effect caused when con-
veyed by compressed gas, the oil and moisture remain-
ing and sticking in the piping are effectively discharged
out of the piping together with the compound.

Exemplary Embodiment 41

[0227] The piping cleaning method of the embodi-
ment comprises:

a step of inserting a compound into a piping,

a step of feeding compressed gas into the piping,
and

a step of discharging foreign matter staying in the
piping together with the compound from the piping,

in which the step of feeding the compressed gas
into the piping includes a step of controlling the com-
pressed gas to a desired pressure.
[0228] The step of feeding the compressed gas into
the piping includes a step of detecting when the com-
pound is discharged from the piping.
[0229] The step of feeding the compressed gas into
the piping includes a step of controlling the compressed
gas while changing to a desired pressure.
[0230] The step of detecting when the compound is
discharged from the piping includes a step of detecting
the pressure of the compressed gas in the pipe at the
compound inserting side of the piping.
[0231] The step of controlling the compressed gas to
a desired pressure includes a step of detecting the flow
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rate of the compressed gas in the piping at the com-
pound inserting side of the piping.

[0232] The step of feeding the compressed gas into
the piping includes a step of detecting the pressure of
the compressed gas by a pressure gauge installed in
the connection piping for connecting the piping and the
compressed gas generating device.

[0233] The cleaning apparatus of the embodiment
comprises:

a compound to be inserted into a piping,

a compressed gas generating device, and

a pressure regulator for controlling the pressure of
the compressed gas.

[0234] The cleaning apparatus further comprises:

a detector for detecting when the compound is dis-
charged from the piping.
[0235] The cleaning apparatus further comprises:

a pressure regulator for controlling the pressure of
the compressed gas, and

a detector for detecting when the compound is dis-
charged from the piping.

[0236] The detector is installed near the opening of
the piping positioned at the insertion side of the com-
pound.
[0237] The pressure generating device comprises:

a flow rate detector for detecting the flow rate of
the compressed gas,

in which the flow rate detector is installed near the
opening of the piping positioned at the insertion side of
the compound.
[0238] The pressure generating device includes a
pressure generating source (8), a connection piping (9),
and a pressure gauge connected to the connection pip-
ing, and

the pressure gauge detects the pressure of the
compressed gas in the piping.
[0239] The cleaning method and cleaning apparatus
in the embodiment are explained by referring to Fig. 25.
First, the compound 7 is inserted into the piping 6 from
one end of the piping 6. Herein, the opening end of the
piping for inserting the compound 7 may be either at out-
door side or at indoor side. When the inserted com-
pound comes out from the other end of the piping, olil,
moisture and other foreign matter contained inside the
piping are discharged. Accordingly, to prevent contam-
ination of the indoor air by such discharge, it is preferred
to feed the compound 7 from the indoor side opening
end of the piping. The compound 7 to be inserted is pref-
erably foamed body having independent foams, or such
foamed body with nonwoven cloth disposed on the sur-
face thereof. As the foamed body having independent
foams, various known materials may be used, such as
polyethylene foam, polypropylene foam, and polysty-
rene foam. On the surface of such foamed body, a non-
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woven cloth is disposed, and as such nonwoven cloth,
polypropylene, polyester, rayon and other known mate-
rials may be used. In particular, as the nonwoven cloth,
it is preferred to use a material having a high moisture
absorbing property, and such material can sufficiently
wipe off the moisture from the surface of the piping.
When the entire surface of the foamed body is covered
with the nonwoven cloth, separation of nonwoven cloth
in the piping is prevented. The foamed body is nearly a
circular column, and the nonwoven cloth is disposed
along the side surface of the circular column, and the
ends of the nonwoven cloth are bonded at least at the
top or bottom side of the circular column. The section of
the compound to be inserted is a circular column con-
forming to the piping profile. As a result, the compound
contacts tightly with the piping, so that the oil and mois-
ture removing capacity is enhanced. The foamed body
and the nonwoven cloth may be adhered by any known
method such as adhesive agent and double-sided ad-
hesive tape. Preferably, the end of the nonwoven cloth
should be joined, and separation of foamed body and
nonwoven cloth in the piping is prevented. The joining
method may be any known method such as tying with
string or fusing by heat.

[0240] After inserting the compound 7 into the piping
6, a connection pipe 58 with pressure gauge is connect-
ed. Then, a compressed gas cylinder 59 is connected.
The compressed gas cylinder 59 includes a regulator
10 capable of setting the pressure arbitrarily, and the
secondary pressure can be set freely while observing
the primary pressure gauge. Thus, the compound can
be moved while changing the pressure of the com-
pressed gas to various pressures. The regulator 50 in-
cludes a valve 56 for passing compressed gas. As the
compressed gas, nitrogen, carbon dioxide, hydrocarbon
or the like may be selected, and nitrogen is particularly
preferred because the conveying pressure can be
raised easily. Air may be also used as compressed gas.
In this case, a compressor is used as the compressed
gas generating device.

[0241] When cleaning in thus connected state, gen-
erally, the viscosity of the oil used in the air conditioner
varies extremely depending on the temperature. Fig. 26
(a) shows temperature effects of representative oil vis-
cosity. Therefore, if the same piping and same com-
pound are used, the starting pressure for stating move
of the compound differs significantly depending on the
ambient temperature.

[0242] In the present evaluation, a copper pipe of
9.525 mm in diameter was prepared (inside diameter
7.925 mm, length 30 m, corresponding to existing pip-
ing), and its inside was preliminarily sealed with 50 g of
mineral oil and 16 g of moisture. The compounds to be
inserted into the piping are columnar polyethylene with
outside diameter of about 10 mm and length of about
20 mm, and embossed polypropylene nonwoven cloth
wound around its side by one turn, and the both ends of
the nonwoven cloth are fused by heat. In the atmos-
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phere at 40°C, the compound 7 was inserted into the
piping 6 while compressing. The connection pipe with
pressure gauge 58, pressure-proof hose 51, regulator
50, and nitrogen cylinder 59 are connected sequentially.
As shown in Fig. 26 (b), by opening the valve 56, the
regulator 50 was adjusted while observing the second-
ary pressure gauge 52, and the pressure was gradually
raised. Nitrogen somewhat escapes from the clearance
between the compound 7 and the piping, but a similar
pressure is applied between the regulator 50 and com-
pound 7. Accordingly, the reading of the pressure gauge
58a of the connection piping with pressure gauge 58 al-
so elevates in coincidence. When the pressure is further
raised, the compound 7 begins to move at 0.15 MPa,
and the compound moves while discharging oil, mois-
ture and other foreign matter in the piping, and is finally
discharged from the other end of the piping. When the
compound 7 is discharged, the reading of the pressure
gauge 8a drops nearly to the atmospheric pressure. As
aresult, itis evidently known that the compound 7 pass-
es through the piping 6 and is discharged. When this
operation is repeated once or twice, 95% of the mineral
oil in the piping and 99% of moisture were removed.
[0243] In succession, the same evaluation was car-
ried out in the atmosphere at 5°C. The compound 7 be-
gan to move at 0.3 MPa. A similar foreign matter remov-
ing performance was recognized. Thus, since the regu-
lator for freely changing the nitrogen pressure is in-
stalled, it is possible to start move of the compound if
the ambient temperature changes. Moreover, since the
pressure gauge is used, it is known from the indoor or
outdoor side when the compound passes through the
piping and is discharged. Therefore, the foreign matter
removing work can be operated by one worker.

[0244] If the piping 6 is extremely flat, the compound
7 may not pass completely through the connection pip-
ing 6 if the pressure of the compressed gas is raised. In
such a case, a compressed gas cylinder 88 is connected
to the other end of the connection piping 6, and the com-
pressed air is blown in, so that the compound 7 may be
conveyed by pressure. As a result, the compound 57
may be easily removed from the connection piping.
[0245] In this method, if the compound 7 is clogged in
the connection piping 6, the compound 7 can be taken
out easily.

Exemplary Embodiment 42

[0246] The compound inserting jig of the embodiment
and the cleaning apparatus using the same are ex-
plained.

[0247] In the inserting jig for inserting the compound
used for cleaning the inside of the piping installed be-
tween the indoor unit and outdoor unit of an air condi-
tioner, the compound passes through the piping, and re-
moves the foreign matter in the piping, and the piping
has an inner section of a circular section, and the com-
pound has a nearly circular outer section.
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[0248] The inserting jig comprises:

a first opening to be inserted into the piping, and

a second opening capable of inserting the com-
pound therein.

[0249] The inserting jig has a nearly circular shape.
[0250] Fig. 27 (a) is a sectional structural diagram of
the compound and inserting jig used in exemplary em-
bodiment 35, and Fig. 27 (b) is a perspective view of the
inserting jig. The inner section of the piping 6 has a cir-
cular shape. The inserting jig 40 has a cylindrical shape.
The compound 7 is columnar cylinder. First of all, the
compound 7 is set in the inserting jig 40. The leading
end of the inserting jig 40 containing the compound is
inserted into the inlet of the piping 6. While maintaining
this state, only the compound is pushed out into the pip-
ing by finger or pushing bar or other means until the
compound 7 is completely inserted into the piping 6. Af-
ter the compound 47 is inserted into the piping 6, the
inserting jig 40 is removed from the piping 6.

[0251] Consequently, a pressure-proof hose 9 is con-
nected to the piping. Nitrogen pressure generated from
a nitrogen cylinder 8 is passed into the pressure-proof
hose 9. By this pressure, the compound 7 moves in the
piping 6. The compound moves while removing the for-
eign matter in the piping, and the foreign matter in the
piping is discharged together with the compound. Thus,
the foreign matter in the piping is cleaned.

[0252] Thus, by using the inserting jig, the compound
can be securely inserted into the piping without deform-
ing the shape of the compound.

Exemplary Embodiment 43

[0253] In embodiment 43, the first opening has a
smaller aperture than the second opening.

[0254] Fig. 28 (a) is a sectional structural diagram of
the compound and inserting jig used in exemplary em-
bodiment 36, and Fig. 28 (b) is a perspective view of the
inserting jig. The inner section of the piping 6 has a cir-
cular shape. The inserting jig 42 has a hollow conical
shape, and its both ends have openings. A first opening
41a at one end of the inserting jig 42 has a smaller out-
side diameter than the inside diameter of the piping 6,
and a second opening 42b at other end has a larger out-
side diameter than the inside diameter of the piping 6.
That is, the inserting jig 42 has a tapered cylindrical
shape. In the first place, the compound 7 is set in the
inserting jig 42 through the second opening 42b. Next,
the leading end of the first opening 42a of the inserting
jig42 containing the compound 7 is inserted into the inlet
of the piping 6. While maintaining this state, only the
compound is pushed out into the piping by finger or
pushing bar or other means until the compound 7 is
completely inserted into the piping 6. After the com-
pound 7 is inserted into the piping 6, the inserting jig 42
is removed from the piping 6. Or, in the first place, the
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first opening 42a of the inserting jig 42 is inserted into
the piping 6. Then, the compound 7 is set into the insert-
ing jig 42 from the second opening 42b. Further, the
compound 7 is pushed completely into the piping 6.
Next, only the inserting jig 42 is removed from the piping.
Finally, the foreign matter in the piping is removed in the
same manner as in embodiment 35.

[0255] Thus, since the diameter of the leading end
(first opening) of the cylindrical inserting jig is smaller
than the diameter of the rear end (second opening) for
inserting the compound, the compound can be easily
inserted into the piping.

Exemplary Embodiment 44

[0256] In embodiment 43, the piping has a flare nut,
the first opening has a joint to be connected to the flare
nut, and the second opening has a cylindrical shape.
[0257] Fig. 29 (a) is a sectional structural diagram of
the compound and inserting jig used in exemplary em-
bodiment 37, and Fig. 29 (b) is a perspective view of the
inserting jig. The inner section of the piping 6 has a cir-
cular shape. A flare nut 44 is connected to the opening
of the piping 6. An inserting jig 43 is a cylindrical struc-
ture having a flare joint 43a. The flare joint 43a can be
engaged with the flare nut 44. Preferably, the leading
end of the inserting jig 43 can be engaged with the open-
ing of the piping 6.

[0258] (a) First of all, the compound 7 is set in the in-
serting jig 43. The flare joint 43a of the inserting jig 43
containing the compound is engaged with the flare nut
44. The flare nut 44 coupled with the inserting jig 43 is
connected to the piping 6. Or, (b), first the flare nut 44
is connected to the piping 6. Then the flare joint 43a of
the inserting jig 43 is engaged with the flare nut 44. The
compound 7 is then inserted into the inserting jig 43. Or,
(c), the compound 7 is set in the inserting jig 43. On the
other hand, the flare nut 44 is connected to the piping
6. Then the flare joint 43a of the inserting jig 43 contain-
ing the compound 7 is engaged with the flare nut 44. In
any method of (a), (b), or (c), after inserting the com-
pound 7 into the inserting jig 43, while maintaining this
state, only the compound is pushed out into the piping
by finger or pushing bar or other means until the com-
pound 7 is completely inserted into the piping 6. After
the compound 7 is inserted into the piping 6, the insert-
ing jig 43 and flare nut 44 are removed from the piping
6. Finally, the foreign matter in the piping is removed in
the same manner as in embodiment 35. In this method,
since the compound is inserted into the piping with the
compound held in the inserting jig 43, flare nut 44 or
piping, the compound can be inserted into the piping
safely and securely.

Exemplary Embodiment 45

[0259] In embodiment 43, the piping has a flare nut,
the first opening has a joint to be connected to the flare
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nut, the second opening has a conical shape, and the
joint and the conical portion are formed integrally.
[0260] Fig. 30 (a) is a sectional structural diagram of
the compound and inserting jig used in exemplary em-
bodiment 37, and Fig. 30 (b) is a perspective view of the
inserting jig. The inner section of the piping 6 has a cir-
cular shape. A flare nut 44 is connected to the opening
of the piping 6. An inserting jig 45 is a hollow structure
having a flare joint 45a and a conical portion 45b. The
conical portion 45b and flare joint 45a are integrally
joined, and the conical portion 45b has a larger aperture
from the flare joint 45a toward the opening. That is, the
inserting jig has a first opening positioned at the flare
joint 45a, and a conical second opening. The flare joint
45a can be engaged with the flare nut 44. The flare joint
45a of the inserting jig 45 can be engaged with the flare
nut 44. The second opening 42b has a later outside di-
ameter than the inside diameter of the piping 6. That is,
the conical portion 45b of the inserting jig 45 has a ta-
pered cylindrical shape. Preferably, the flare joint 45a of
the inserting jig 45 can be engaged with the opening of
the piping 6.

[0261] Using such compound 7, inserting jig 45 and
flare nut 44, after inserting the compound 7 into the in-
serting jig 45 in any method of (a), (b), or (c) of the fore-
going embodiment 36, while maintaining this state, only
the compound is pushed out into the piping by finger or
pushing bar or other means until the compound 7 is
completely inserted into the piping 6. After the com-
pound 7 is inserted into the piping 6, the inserting jig 45
and flare nut 44 are removed from the piping 6. Finally,
the foreign matter in the piping is removed in the same
manner as in embodiment 35. In this method, since the
compound is inserted into the piping with the compound
held in the inserting jig 45, flare nut 44 or piping, the
compound can be inserted into the piping safely and se-
curely. In particular, the compound inserting job is ex-
tremely easy and the effects are further enhanced.
[0262] In the individual exemplary embodiments, if
the compound to be conveyed has a stiff property, it is
preferred that its outside diameter is about 10% smaller
than the inside diameter of the piping. As a result, the
piping is hardly damaged. It is therefore preferred to
compose the compound of resin or the like. The com-
pound is preferred to have a hardness at least smaller
than that of the copper. When the compound is elastic,
the compound is preferred to have an outer diameter
larger than by about 5% or less than the inside diameter
of the piping. It has hence extremely enhanced the effect
of scraping the oil sticking to the inner wall of the piping.
[0263] In the exemplary embodiments, the ultrafine
fibers are fibers having the fiber diameter of 1 denier or
less, according to the definition that 1 denier is the length
of 1 g weight of fiber being 9000 meters. The denier
method fiber diameter is the unit applied to the filament
and yarn of cloth, and it is the constant length system
expressing the thickness of the yarn by the weight per
unit length. The ultrafine fibers have their features in the
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fineness and shape of fibers. The fiber material is nylon
or polyester. Usually, fibers of 1 denier or less are woven
in dense state. In this fiber manufacturing method, the
fiber are spun in assembled state, and the spun matter
is separated later.

[0264] The manufacturing method of ultrafine fibers
applied to the exemplary embodiments is either split
type or peeling type. By using ultrafine fibers of 0.3 de-
nier or less, copper powder, iron powder and other con-
taminations collected in the refrigeration cycle used for
a long period were eliminated efficiently. The split type
manufacturing method is shown in Fig. 16. In Fig. 16,
one fiber is separated into two components. Each fiber
of ultrafine fibers manufactured according to Fig. 16 has
a triangular section with a sharp edge. Accordingly, the
ultrafine fibers have an excellent wiping (scraping) effect
of oil stain, copper powder, iron powder, and other con-
tamination sticking to the inner wall of the piping. The
peeling type manufacturing method is shown in Fig. 17.
In Fig. 17, one fiber is peeled into a plurality of compo-
nents. Each fiber of ultrafine fibers manufactured ac-
cording to the method of Fig. 17 has a flat shape. The
fibers having such a flat shape are twisted, and the wip-
ing (scraping) effect of oil stain, copper powder, iron
powder and other contamination is outstanding. Once
scraped off, the contamination is entrapped in the en-
tangled fibers, and is hardly desorbed again. Therefore,
in these exemplary embodiments, the ultrafine fibers
have an extremely excellent effect in the application of
eliminating the contamination sticking to the inside of
the copper piping.

[0265] The conveying pressure of the compressed
gas applied in the exemplary embodiments is preferably
about 0.55 kgf/cm? to 5 kgf/cmZ2. In the exemplary em-
bodiments, the conveying pressure of the compressed
gas of 2 kgf/cm? and 4 kgf/cm? is presented. If the pres-
sure was higher than 5 kgf/cm2, in exemplary embodi-
ment 1, slipping of the gas on the component to be con-
veyed tended to be too large. In exemplary embodi-
ments 6 to 8, or 9 to 12, the conveying speed is too fast
for deposit scraping or wiping operation by the hair fibers
or nonwoven cloth. Accordingly, the oil removal rate
tended to decline. In the cold climate in winter, for ex-
ample, at ambient temperature of 5°C, this tendency
was more obvious. Therefore, the conveying pressure
of the compressed gas must be controlled in consider-
ation of the meteorological condition and the properties
of the compound to be conveyed. At the conveying pres-
sure of about 0.5 kgf/cm? or less, if the piping diameter
is 1/4 inch and the piping length is long, the pressure
loss is large, and the compound cannot be conveyed
sufficiently, and clogging of compound in the midst of
the piping may take place. As the efficient conveying
method, the conveying pressure should be preferably
controlled so as to be low when introducing the com-
pound, and higher as the compound is remote from the
inlet while advancing through the copper piping.
[0266] The compressed gas applied in the exemplary



45

embodiments is generally air or nitrogen. These gases
are easily available, and by using air or nitrogen, the
working efficiency of installation is improved. When air
or nitrogen passes through a hollow filter of polyamide
or the like, a dry air with dew point of -30°C or less can
be obtained. By limiting the moisture content of the feed
gas, the residual moisture at the end of cleaning work
of the existing piping can be lowered. That is, by feeding
dry gas, the moisture existing inside can is discharged
together with the feed gas.

[0267] The existing piping cleaning method of the ex-
emplary embodiments can be applied when changing
from the air conditioner using R4 10A refrigerant to other
air conditioner using the same R410A refrigerant. More-
over, the exemplary embodiments are also applicable
to the air conditioner using ester oil or ether oil as the
refrigerating machine oil.

[0268] In the exemplary embodiments, the word of "li-
pophilic" has the same meaning as the word of "ole-
ophilic".

[0269] Thus, according to the invention, the oil re-

maining and sticking in the existing piping can be dis-
charged outside of the piping by the excluding volume
effect taking place when the compound is conveyed by
a compressed gas. Therefore, the existing piping can
be used continuously as the piping for a new air condi-
tioner to be installed. Moreover, the new air conditioner
using the existing piping has an excellent long-term re-
liability.

Claims

1. A piping cleaning method of air conditioner for re-
moving foreign matter existing inside a piping (6)
installed between an indoor unit (2, 3, 4, 5) and an
outdoor unit (1) comprising the steps of:

(a) inserting a compound (7) from an opening
of said piping,

(b) leading a compressed gas from said open-
ing into said piping, and conveying said com-
pound through said piping while keeping said
compound in contact with the inner wall of said
piping, and

(c) removing the foreign matter existing in said
piping, together with said compound, from said

piping.

2. The piping cleaning method of air conditioner of
claim 1, further comprising a step of repeating said
step (a), step (b), and step (c) a plurality of times.

3. The piping cleaning method of air conditioner of
claim 1, wherein said compound has a plurality of
compounds, and the foreign matter in the piping is
removed by the use of said plurality of compounds.
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The piping cleaning method of air conditioner of
claim 3, wherein at least one of said plurality of com-
pounds is an lipophilic compound, and at least one
of said plurality of compounds is a hydrophilic com-
pound.

The piping cleaning method of air conditioner of any
one of claims 1 to 4, further comprising:

(d) a step of operating the air conditioner for
a specific time in heating mode to raise the temper-
ature in the piping,

wherein the compound is inserted from one
opening after the step of operating the air condition-
er for a specific time in heating mode.

The piping cleaning method of air conditioner of any
one of claims 1 to 5, wherein said compound is
nearly in a form of circular cylinder, and the com-
pound has flexibility and elasticity for retaining the
degree of freedom of shape in the piping.

The piping cleaning method of air conditioner of any
one of claims 1 to 6, wherein said compound has a
groove (12a) processed in the side thereof.

The piping cleaning method of air conditioner of
claim 7, wherein said groove is processed by any
one of threading, spiral groove processing, or par-
allel groove processing.

The piping cleaning method of air conditioner of any
one of claims 1 to 8, wherein said compound has a
recess (15a) disposed in the conveying direction,
and this compound is conveyed in the piping while
collecting foreign matter in the piping in this recess.

The piping cleaning method of air conditioner of any
one of claims 1to 9,

wherein said compound is nearly in a form of
circular cylinder,

the outside diameter of the compound is larger
than the inside diameter of the piping, and

the compound is moved while rubbing against
the inner wall of the piping.

The piping cleaning method of air conditioner of any
one of claims 1 to 9, wherein said compound has
an O-ring elastomer (14) disposed at the side sur-
face thereof, and the compound moves while said
O-ring elastomer is contacting with the inner wall of
the piping.

The piping cleaning method of air conditioner of any
one of claims 1 to 11, wherein said compound has
a flocky side surface (18), and the compound is con-
veyed in the piping while the flocky side surface is
contacting with the inner wall of the piping.
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The piping cleaning method of air conditioner of any
one of claims 1 to 11, wherein the side surface of
said compound is covered with a nonwoven cloth
(20).

The piping cleaning method of air conditioner of any
one of claims 1, 2, and 5 to 13, wherein said com-
pound has an lipophilic side surface.

The piping cleaning method of air conditioner of any
one of claims 1 to 14, wherein said compound has
a bulk density in a range of 0.1 to 0.6 g/ml.

The piping cleaning method of air conditioner of any
one of claims 1 to 15, wherein said compound has
an elastomer with a hardness of 60 or less as meas-
ured in spring type A.

The piping cleaning method of air conditioner of any
one of claims 1 to 15, wherein said compound is an
elastomer, and more specifically said elastomer is
a foamed molded element with a bulk density of 0.1
to 0.6 g/ml.

The piping cleaning method of air conditioner of any
one of claims 1 to 15, wherein said compound has
a side surface composed of at least one film mate-
rial (21) of plastic film material or elastomer film ma-
terial, and a liquid (22) in its inside of said film ma-
terial.

The piping cleaning method of air conditioner of
claim 18, wherein said compound has a nhonwoven
cloth (23) disposed at the side surface of said film
material.

The piping cleaning method of air conditioner of
claim 18, wherein said compound has a cloth dis-
posed at the side surface of said film material, and
said cloth is a woven cloth of ultrafine fibers (26).

The piping cleaning method of air conditioner of any
one of claims 1, 2 and 5 to 15, wherein said com-
pound has a molded element made of oleophilic fib-
ers, and said molded element has a bulk density in
arange of 0.1 to 0.6 g/ml.

The piping cleaning method of air conditioner of any
one of claims 1, 2 and 5 to 15, wherein said com-
pound has a molded element made of lipophilic fib-
ers, and oil retained in the molded element, and said
molded element has a bulk density in a range of
0.05 to 0.6 g/ml.

The piping cleaning method of air conditioner of
claim 3,
wherein
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at least one of said plurality of compounds is an
oleophilic compound, and

at least one of said plurality of compounds is a
hydrophilic compound, said compound having
at least one selected from the group consisting
of

(i) an oleophilic side surface,

(i) a bulk density in a range of 0.1 to 0.6 g/
ml; and

(iii) @ molded element made of oleophilic
fibers, said molded element having a bulk
density in a range of 0.1 to 0.6 g/ml.

The piping cleaning method of air conditioner of
claim 4, wherein said hydrophilic compound has a
bulk density in a range of 0.1 g/ml to 0.6 g/ml.

The piping cleaning method of air conditioner of
claim 24, wherein the side surface of said hy-
drophilic compound has a woven cloth of an ul-
trafine fiber (30, 32).

The piping cleaning method of air conditioner of
claim 22, wherein said oil includes hard alkyl ben-
zene.

The piping cleaning method of air conditioner of
claim 26, wherein said oil has a dynamic viscosity
of 9.0 to 74.8 mm2/s at 40°C, and has a high vis-
cosity at high temperature of the environmental
conditions.

The piping cleaning method of air conditioner of any
one of claims 20, 21 and 25, wherein said ultrafine
fibers have a fiber diameter of 0.3 denier or less.

The piping cleaning method of air conditioner of any
one of claims 20, 21, 25, and 28, wherein said ul-
trafine fibers are at least split type fibers (16) or
peeling type fibers (17).

The piping cleaning method of air conditioner of any
one of claims 1 to 29, wherein said compressed gas
has a conveying pressure in a range of 0.5 to 5 kgf/
cm2,

The piping cleaning method of air conditioner of any
one of claims 1 to 29, wherein said compressed gas
is a dry gas of which dew point is -30°C or less.

The piping cleaning method of air conditioner of any
one of claims 1 to 31, wherein said compressed gas
includes at least either air or nitrogen.

The piping cleaning method of air conditioner of any
one of claims 1 to 32,
wherein
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said step (a) includes a step of inserting said
compound from one opening of said piping,
said step (b) includes a step of feeding said
compressed gas into said piping from one
opening of the piping, and

said step (c) includes a step of discharging the
foreign mater existing in the piping from other
opening of the piping together with the com-
pound.

The piping cleaning method of air conditioner of
claim 1, wherein said compound has a bellows
shape.

The piping cleaning method of air conditioner of
claim 3 or 4,
wherein said steps (a), (b), and (c) include:

a step of inserting a first compound of said plu-
rality of compounds from an opening of said
piping,

a step of feeding said compressed gas into the
piping from the opening, and conveying said
first compound in the piping while keeping con-
tact with the inner wall of the piping, and

a step of discharging the foreign mater existing
in the piping from the piping together with the
first compound, followed by:

a step of inserting a second compound of
said plurality of compounds from an open-
ing of said piping,

a step of feeding said compressed gas into
the piping from the opening, and conveying
said second compound in the piping while
keeping contact with the inner wall of the
piping, and

a step of discharging the foreign mater ex-
isting in the piping from the piping together
with the second compound.

The piping cleaning method of air conditioner of
claim 3 or 4, wherein said steps (a), (b), and (c) in-
clude a step of inserting a first compound and a sec-
ond compound of said plurality of compounds into
said piping, and moving said first compound and
second compound in the piping by said compressed
gas.

The piping cleaning method of air conditioner of any
one of claims 1 to 36, further comprising the steps
of:

(d) dismounting an existing indoor unit from
said piping,
(e) dismounting an existing outdoor unit from
said piping,
(f) connecting a new indoor unit to said piping,
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and
(g) connecting a new outdoor unit to said piping,

wherein the foreign matter is removed from
the piping at said steps (a),(b), and (c) after dis-
mounting said existing indoor unit and outdoor unit,
and then said new indoor unit and outdoor unit are
connected to said piping.

The piping cleaning method of air conditioner of
claim 1,

wherein said compound has an lipophilic prop-
erty, and

said step of conveying the compound in the pip-
ing includes the steps of:

putting oil into the piping from one opening
of the piping, and

conveying the oil, together with the com-
pound, in the piping.

The piping cleaning method of air conditioner of
claim 1,

wherein said step of conveying the compound
in the piping includes the steps of:

soaking the compound with oil, and
conveying the compound soaked with oil in the

piping.

The piping cleaning method of air conditioner of
claim 1,

wherein said step of conveying the compound
in the piping includes the steps of:

soaking the compound with oil,

putting further oil into the piping from one open-
ing of the piping, and

conveying the compound soaked with oil, to-
gether with the further oil, in the piping.

The piping cleaning method of air conditioner of
claim 1,

wherein said step of feeding the compressed
gas into the piping includes the step of:

controlling the compressed gas to a predeter-
mined pressure.

The piping cleaning method of air conditioner of
claim 1,

wherein said step of feeding the compressed
gas into the piping includes the step of:

detecting when the compound is discharged
from the piping.

The piping cleaning method of air conditioner of
claim 1,
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wherein said step of feeding the compressed
gas into the piping includes the step of:

controlling the compressed gas while chang-
ing to a desired pressure.

The piping cleaning method of air conditioner of
claim 1,

wherein said step of feeding the compressed
gas into the piping includes the steps of:

controlling the compressed gas to a desired
pressure, and

detecting when the compound is discharged
from the piping.

The piping cleaning method of air conditioner of
claim 42 or 44,

wherein said step of detecting when the com-
pound is discharged from the piping includes the
step of:

detecting the pressure of the compressed gas
in the piping at the compound inserting side of the

piping.

The piping cleaning method of air conditioner of
claim 41, 43 or 44,

wherein said step of controlling the com-
pressed gas to a desired pressure includes the step
of:

detecting a flow rate of the compressed gas
in the piping at the compound inserting side of the

piping.

The piping cleaning method of air conditioner of any
one of claims 42 to 46,

wherein said step of feeding the compressed
gas into the piping includes the step of:

detecting a pressure of the compressed gas
by a pressure gauge installed in the connection pip-
ing for connecting the piping and the compressed
gas generating device.

A compound used in an air conditioner as set forth
in any one of claims 1 to 47.

A compound (7) used for cleaning the inside of a
piping (6) installed between an indoor unit (2, 3, 4,
5) and an outdoor unit (1) of an air conditioner, said
compound removing the foreign matter in the piping
by passing through the piping while contacting with
the inner wall of said piping, said compound com-
prising of;

an outer circumference nearly coinciding with
the circumference of the section of the inner
wall of the piping, and

a front surface nearly coinciding with the sec-
tional shape of the piping.
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The compound of claim 49, wherein the section of
said outer circumference is nearly circular.

The compound of claim 49 or 50, wherein said outer
circumference and front surface have an integrally
formed molded element.

The compound of claim 49 or 50, wherein said outer
circumference, the front surface, and the inside en-
closed by the outer circumference and front surface
have a fiber molded element made of fibers.

The compound of claim 49 or 50, further containing
a liquid, wherein said outer circumference is formed
of a film, and the inside covered with the outer cir-
cumference is filled with said liquid.

The compound of claim 49 or 50, wherein said outer
circumference, the front surface, and the inside en-
closed by the outer circumference and front surface
have a foamed molded element.

The compound of any one of claims 49, 50, 51 and
52, wherein said outer circumference has a groove
(12a) formed on the outer circumference thereof.

The compound of any one of claims 49, 50, 51, and
52, further comprising an O-ring elastomer dis-
posed on the outer circumference, wherein said O-
ring elastomer can contact with the inner wall of the

piping.

The compound of any one of claims 49, 50 and 51,
wherein said front surface has a recess, and when
conveyed in the piping with said recess positioned
in the conveying direction, the foreign matter is col-
lected in the recess.

The compound of any one of claims 49, 50 and 51,
wherein said outer circumference is shaped like bel-
lows, and is free to expand and contract in the con-
veying direction.

The compound of any one of claims 49, 50, 51, 52
and 53, wherein said outer circumference has hair
fibers.

The compound of any one of claims 49, 50, 51, 52
and 53, wherein said outer circumference has a
nonwoven cloth.

The compound of any one of claims 49, 50, 51, 52
and 53, wherein said outer circumference has ul-
trafine fibers.

The compound of any one of claims 52, 60 and 61,
further comprising an oil, wherein said oil is impreg-
nated in said fiber molded element, ultrafine fibers,
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or nonwoven cloth.

The compound of claim 49, further comprising an
oil, wherein said oil is soaked in the compound.

The compound of claim 63,

wherein said compound has a first molded
body positioned at the upstream side of the piping,
and a second molded body positioned at the down-
stream side; and

at least one of said first molded body and sec-
ond molded body is soaked with the oil.

The compound of claim 63,

wherein said compound has a first molded
body positioned at the upstream side of the piping,
and a second molded body positioned at the down-
stream side; and

at least one of said first molded body and sec-
ond molded body has a foamed body.

The compound of claim 63,

wherein said compound has a first molded
body positioned at the upstream side of the piping,
and a second molded body positioned at the down-
stream side; and

at least one of said first molded body and sec-
ond molded body has a nonwoven cloth.

The compound of claim 63,

wherein said compound has a first molded
body positioned at the upstream side of the piping,
and a second molded body positioned at the down-
stream side; and

at least one of said first molded body and sec-
ond molded body has a foamed body, and

the other one of said first molded body and sec-
ond molded body has a nonwoven cloth.

The compound of claim 49,

wherein said compound further has a rope
disposed on at least one side of the rear side and
front side.

The compound of claim 68,
wherein said rope is wound around the pe-
ripheral end of at least one side.

The compound of claim 68,
wherein at least one side has a curved surface
formed by winding of said rope.

A cleaning apparatus for cleaning a piping (6) in-
stalled between an indoor unit (2, 3, 4, 5) and an

outdoor unit (1) of an air conditioner, comprising:

a compound (7) inserted into said piping from
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one opening end of the piping and discharged
from other opening end, and

a compressed gas generator (8, 9, 10) for gen-
erating a compressed gas for pressing the com-
pound the piping,

wherein said compound is conveyed in the
piping while contacting with the inner wall of the pip-
ing and being pressed by said compressed gas, and
foreign matter existing in the piping is discharged
from the piping together with the compound.

The cleaning apparatus of claim 71, wherein said
compound has a tubular molded element.

The cleaning apparatus of claim 71, wherein said
compound has a fiber molded element formed of
fiber material.

The cleaning apparatus of claim 71, wherein said
compound has a foamed molded element.

The cleaning apparatus of claim 71, wherein said
compound has an outer circumference made of a
film material, and a liquid contained in the inside en-
closed by said film material.

The cleaning apparatus of any one of claims 71, 72,
73, 74 and 75, wherein said molded element has
hair fibers disposed on the outer circumference.

The cleaning apparatus of any one of claims 71, 72,
73, 74 and 75, wherein said molded element has a
nonwoven cloth disposed on the outer circumfer-
ence.

The cleaning apparatus of any one of claims 71, 72,
73, 74 and 75, wherein said molded element has
ultrafine fibers disposed on the outer circumfer-
ence.

The cleaning apparatus of any one of claims 73, 74,
76, 77, and 78, wherein said compound further con-
tains an oil, and said oil is impregnated in said fiber
molded element, foamed molded element, hair fib-
ers, ultrafine fibers, or nonwoven cloth.

The cleaning apparatus of claim 71,
wherein said compound further includes an
oil, and said oil is soaked in the compound.

The cleaning apparatus of claim 80,

wherein said compound has a first molded
body positioned at the upstream side of the piping,
and a second molded body positioned at the down-
stream side; and

at least one of said first molded body and sec-
ond molded body is soaked with the oil.
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The cleaning apparatus of claim 80,

wherein said compound has a first molded
body positioned at the upstream side of the piping,
and a second molded body positioned at the down-
stream side; and

at least one of said first molded body and sec-
ond molded body has a foamed body.

The cleaning apparatus of claim 80,

wherein said compound has a first molded
body positioned at the upstream side of the piping,
and a second molded body positioned at the down-
stream side; and

at least one of said first molded body and sec-
ond molded body has a nonwoven cloth.

The cleaning apparatus of claim 80,

wherein said compound has a first molded
body positioned at the upstream side of the piping,
and a second molded body positioned at the down-
stream side; and

at least one of said first molded body and sec-
ond molded body has a foamed body, and

the other one of said first molded body and sec-
ond molded body has a nonwoven cloth.

The cleaning apparatus of claim 71,
wherein said compound further has a rope
disposed on the front side.

The cleaning apparatus of claim 85,
wherein said front side has a curved surface
formed by winding of said rope.

The cleaning apparatus of claim 71, further com-
prising:

a pressure regulator for controlling the pres-
sure of the compressed gas.

The cleaning apparatus of claim 71, further com-
prising:

a detector for detecting when the compound
is discharged from the piping.

The cleaning apparatus of claim 71, further com-
prising:

a pressure regulator for controlling the pressure
of the compressed gas, and
a detector for detecting when the compound is
discharged from the piping.

The cleaning apparatus of claim 88 or 89,

wherein said detector is installed near the
opening of the piping positioned at the insertion side
of the compound.
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The cleaning apparatus of any one of claims 87 to
91,

wherein said pressure generating device in-
cludes aflow rate detector for detecting the flow rate
of the compressed gas, and

said flow rate detector is installed near the
opening of the piping positioned at the insertion side
of the compound.

The cleaning apparatus of any one of claims 81 to
91,

wherein said pressure generating device in-
cludes a pressure generating source (8), a connec-
tion piping (9), and a pressure gauge connected to
the connection piping, and

said pressure gauge detects the pressure of
the compressed gas in the piping.

The cleaning apparatus of claim 71, further com-
prising:

aninserting jig for inserting the compound into
the piping, wherein said inserting jig includes

afirstopening to be inserted into the piping, and
a second opening capable of inserting the com-
pound therein.

The cleaning apparatus of claim 93,
wherein said inserting jig has a nearly circular
shape.

The cleaning apparatus of claim 93,
wherein said first opening has a smaller aper-
ture than said second opening.

The cleaning apparatus of claim 93,
wherein said piping has a flare nut,

said first opening has a joint to be connected to
said flare nut, and
said second opening has a cylindrical shape.

The cleaning apparatus of claim 93,
wherein said piping has a flare nut,

said first opening has a joint to be connected to
said flare nut,

said second opening has a conical shape, and
said joint and conical portion are formed inte-

grally.

An inserting jig (40, 42, 43, or 45) for inserting a
compound used for cleaning of a piping (6) installed
between an indoor unit (2,3, 4 or 5) and an outdoor
unit (1) of an air conditioner,

said compound capable of removing foreign
matter in the piping while passing through the
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piping,

said piping having a circular inner section, and
said compound having a nearly circular outer
section,

said inserting jig comprising of:

afirstopening to be inserted into the piping,
and

a second opening capable of inserting the
compound therein.

99. The inserting jig of claim 98,
wherein said inserting jig has a nearly circular
shape.

100.The inserting jig of claim 98,
wherein said first opening has a smaller aper-
ture than said second opening.

101.The inserting jig of claim 98,
wherein said piping has a flare nut,

said first opening has a joint to be connected to
said flare nut, and
said second opening has a cylindrical shape.

102.The inserting jig of claim 98,
wherein said piping has a flare nut,

said first opening has a joint to be connected to
said flare nut,

said second opening has a conical shape, and
said joint and conical portion are formed inte-

grally.
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