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PIPING CLEANING SYSTEM AND PIPING CLEANING 

METHOD FOR REFRIGERATION UNIT 

TECHNICAL FIELD 

5 The present invention relates to a piping cleaning 

system and a piping c~eaning method for refrigeration units· 

including air conditioners and refrigerators. 

·......._,,· 

BACKGROUND ART 

10 In renewal demands of various types of air 

conditioners, existing refrigerant piping is often re-used 

as it is. In.such a case, if a refrigerant for the existing 

refrigerant circuit and a refrigerant for a new refrigerant 

circuit are the · same CFC (chlorofluorocarbon) or HCFC 

15 (hydrochlorofluorocarbon) refrigerant, the existing 

refrigerant piping can be used without causing any 
\,_,.i 

significant problems. 

However, from the recent years' environmental 

point of view or the like, it. has been proposed to use HFC 

20 (hydrof luorocarbon) refrigerants instead of conventional CFC 

or HCFC refrigerants. 

In this case, for reuse of the existing 

refrigerant piping, it is necessary to clean the interior of 

the refrigerant piping. That is, it is often the case that 

25 lubricating oil have been deposited on or contaminants or 
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the like have stuck to the interior surfaces of the existing 

refrigerant piping. In particular, whereas mineral oil has 

been used lubricating oil for conventional CFC refrigerants 

and the like, synthetic oil is used as lubricating oil for 

5 HFC refrigerants. This causes a problem that mineral oil, 

if remaining in the existing refrigerant piping, would cause 

contaminations to occur· to a newly provided refrigerant 

circuit, with the result that the throttle mechanism may be 

blocked or that the compressor may be damaged. 

10 

DISCLOSURE OF.THE INVENTION 

Therefore, an object of· the present inventio:r:i is 

to provide a piping cleaning system and a piping cleaning 

method for refrigeration units capable of cleaning the 

15 refrigerant piping with good efficiency. 

In order to achieve the above object, the present 

invention provides a piping cleaning system for 

refrigeration units, comprising: 

a cleaning circuit for cleaning refrigerant 

20 piping by circulating a refrigerant therethrough; 

refrigerant amount detecting means for detecting 

an amount of refrigerant with which the refrigerant piping 

is cleaned; and 
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adjusting means for adjusting cleaning 

refrigerant amount based on the amount of refrigerant 

detected by the .refrigerant amount detecting means. 

In this invention, the refrigerant piping is 

5 cleaned by circulating the refrigerant through the cleaning 

circuit. In this process, the amount of refrigerant with 

which the refrigerant piping is cleaned is detected by the 

refrigerant amount detecting means and, based on the 

detected amount of refrigerant, the cleaning refrigerant 

10 amount is adjusted by the adjusting means. Therefore, 

according to this invention, ·any excess or shortage of the 

refrigerant with which the refrigerant piping is cleaned 

can be eliminated, and so the refrigerant piping can be 

cleaned efficiently. A short amount of the cleaning 

15 refrigerant would cause the cleaning performance to lower, 

while an excessive amount of the cleaning refrigerant would. 

lead to a less smooth circulation of the refrigerant. 

Also, a piping cleaning systein for refrigeration 

units according to one embodiment further comprises a 

20 transfer heat exchanger provided halfway on the cleaning 

circuit; and 

a heat pump to cause the transfer heat exchanger 

to alternately iterate a sucking operation by cooling a gas 

refrigerant within the transfer heat exchanger to 

25 effectuate depressurization thereof so that a refrigerant 
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is sucked in from outside thereto, pnd a discharge 

operation by heating the refrigerant within the transfer 

heat exchanger to effectuate pressurization thereof so that 

a liquid refrigerant is discharged therefrom, for 

5 circulating a liquid refrigerant . through the refrigerant 

piping by the transfer heat exchanger. 

In this piping· cleaning system, the transfer heat 

exchanger performs a heat pump action of alternately 

iterating the sucking operation by cooling a gas 

10 refrigerant within the transfer heat exchanger to 

effectuate depressurization thereof so that a refrigerant 

is sucked in from outside thereto, and the discharge 

operation by heating the refrigerant within the transfer 

heat exchanger to effectuate pressurization thereof so that 

15 a liquid refrigerant is discharged therefrom. 

According to such a heat pump action, there is no 

"'-" 
need of circulating the refrigerant in the cleaning circuit 

by a compressor, and there_fore the fear that foreign matters 

from the compressor may mix into the refrigerant piping can 

20 be eliminated. 

· Also, a piping cleaning system of another 

embodiment comprises two transfer heat exchangers provided 

halfway on the cleaning circuit and connected in parallel 

to each other; and 
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a heat pump to cause the transfer exchangers to 

alternately iterate a sucking operation by cooling a gas 

refrigerant within the ·transfer heat .exchangers to 

effectuate depressurization thereof so that a refrigerant 

5 is sucked in from outside thereto, and a discharge 

operation by heating the refrigerant within the transt"er 

heat exchangers to effectuate pressurization thereof so 

that a liquid refrigerant is discharged therefrom, for 

circulating a liquid refrigerant through the refrigerant 

10 piping by the transfer heat exchangers. 

In this piping cleaning system, the two transfer 

heat exchangers perform a heat pump action of alternately 

iterating the sucking operation by cooling a gas 

refrigerant within the transfer heat exchangers to 

15 effectuate depressurization thereof so that a refrigerant 

is sucked in from outside thereto, and the discharge 
·"---'. 

operation by heating the refrigerant within the transfer 

heat exchangers to effectuate pressurization thereof so 

that a liquid refrigerant is discharged therefrom. 

20 According to such a heat pump action, there is no 

need of circulating the refrigerant in the cleaning circuit 

by a compressor, and therefore the fear that foreign matters 

from the compressor may mix into the refrigerant piping can 

be eliminated. 
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Also, in one embodiment, the adjusting means of 

the cleaning refrigerant amount is implement.ed by 

at least one of. a refrigerant resupply line 

connected to the transfer heat exchanger and serving for 

5 resupplying the refrigerant to the cleaning circuit and a 

refrigerant bleed line connected to the transfer heat 

exchanger and serving for taking out the refrigerant from 

the cleaning circuit. 

10 

In this piping cleaning system, when the cleaning 

refrigerant in the cleaning circuit runs short, the 

cleaning refrigerant can be supplied to the transfer heat 

exchanger through the refrigerant · resupply line and the· 

cleaning refrigerant can be heated by this transfer heat 

exchanger, so that the cleaning refrigerant can be 

15 resupplied to the cleaning circuit efficiently. Also, when 

the cleaning refrigerant in the cleaning circuit is 

excessive, excess refrigerant accumulated in the transfer 

heat exchanger can be bled efficiently by the refrigerant 

bleed line. Thus, the amount of cleaning r·efrigerant can 

20 be maintained normally at an appropriate level, and the 

refrigerant piping can be cleaned efficiently. 

Also, in another embodiment, separating means 

for separating foreign matters from the refrigerant is 

connected to the cleaning circuit, and 
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the refrigerant amount detecting means is 

implemented by a refrigerant level sensor provided on the 

separating means. 

In this piping cleaning system, the cleaning 

5 performance by the cleaning refrigerant can be maintained 

by separating foreign matters from the cleaning refrigerant 

by means of the separating means, and besides the a'.!.11.ount of 

cleaning refrigerant can be detected by the refrigerant 

level sensors provided on the separating means. 

10 Also, in one embodiment, the heat pump has a 

throttle mechanism connected between the two transfer heat 

exchangers, a compressor and a four-way switching valve, 

and also has a heat pump circuit other than the cleaning 

circuit through which the cleaning refrigerant flows, 

15 wherein a flowing direction of working refrigerant flowing 

through the heat pump circuit is switched over by switching 

over the four-way switching valve, by which the sucking 

operation and the discharge operation of the two transfer 

heat exchangers are switched ove~; 

20 the piping cleaning system further comprises 

four-way switching valve switching means for switching over 

the f~ur-way switching valve when discharge pressure of the 

compressor becomes not less than a specified value, or when 

discharge gas ·temperature of the compressor becomes not 

25 more than a specified value, or when suction gas pressure 
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of the compressor becomes not more than a specified value; 

and wherein 

the refrigerant amount detecting means 

detects a switching timing of the 

switching 

switching 

valve switching means, 

timing, detects the 

refrigerant. 

and based 

amount of 

four-way 

on this 

cleaning 

In the case of this piping cleaning system, in the 

heat pump circuit, working refrigerant is circulated by the 

10 compressor through the four-way switching valve, one of the 

transfer heat exchangers, the throttle mechanism, the other 

15 

20 

trans.fer heat exchanger and: the four-way switching: valve in 

this order. Then, the liquid-phase cleaning refrigerant 

flows out from the one transfer heat exchanger under 

pressurization, causing the amount of heat exchange between 

working refrigerant and cleaning refrigerant in the heat 

pump circuit to lower, where when the discharge pressure of 

the compressor becomes not less than a specified value, the 

four-way switching valve switching means switches over the 

four-way switching valve. As a result, the one transfer 

heat exchanger is switched over from pressurizing operation 

to cooling operation wh~le the other transfer heat exchanger 

is switched over from cooling operation to pressurizing 

operation. Also, the liquid-phase cleaning refrigerant is 

25 accumulated to a specified amount in the other transfer heat 
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exchanger under cooling and a cooled refrigerant is sucked 

into the compressor, where when the discharge gas 

temperature of the compressor becomes not more than a 

specified ·value, the four-way switching valve switching 

5 means switches over the four-way switching valve. Still 

also, when suction gas pressure of the compressor becomes 

not more than a specified value, the four-way switching 

valve switching means switches over the four-way switching 

valve. Thus, a heat pump action of accumulating again the 

10 

15 

cleaning refrigerant in the transfer heat exchanger that has 

completely sent out the cleaning refrigerant, and 

simultaneously therewith sending out the · cleaning 

refrigerant to the cleaning circuit from the transfer heat 

exchanger in which the cleaning refrigerant has been 

accumulated, is iterated. 

In this case, the smaller the amount of cleaning 

refrigerant that is present in the cleaning circuit, the 

shorter the period at which the four-way switching valve is 

switched over by the four-way valve switching means, ·that 

20 is, the more frequently the four-way switching valve is 

switched over. Accordingly, the refrigerant amount 

detecting means is enabled to detect the largeness or 

smallness of the cleaning refrigerant amount by detecting 

the longness or shortness of the switching period of the 

25 four-way switching valve. 
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The reason why the smaller the amount of cleaning 

refrigera~t, the shorter the switching period, is that the 

amount of ·he.at exchange with working refrigerant becomes 

smaller, the discharge pressure increasing rate of the 

5 compressor becomes h.igher, and its discharge temperature 

decreasing rate becomes higher. 

Also, a piping· cleaning system of one embodiment 

comprises the refrigerant resupply line connected to a 

refrigerant cylinder; 

10 a pressurizing line for introducing to the 

refrigerant cylinder a refrigerant gas pressurized by ·the 

transfer heat exchanger in order to pressurize the 

refrigerant cylinder; and 

a pressurizing valve provided on the pressurizing 

15 line. 

In this piping cleaning system, upon a shortage 
.\.__..,-

of cleaning refrigerant, cleaning refrigerant can be 

resupplied from the refrigerant cylinder to the refrigerant 

resupply line. 

20 In the case of an insufficient pressure of the 

refrigerant cylinder, where ·refrigerant supply from the 

refrigerant cylinder is stagnated, the pressurizing valve is 

opened so that the refrigerant gas is introduced into the 

refrigerant cylinder from the transfer heat exchanger via 

25 the pressurizing line, by which the pressure of the 
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refrigerant cylinder.can be maintained at a specified level. 

As a result, when the cleaning refrigerant runs short, the 

cleaning refrigerant· can be speedily supplied from· ·the 

refrigerant cylinder to the cleaning circuit without 

5 stagnation. 

Also, a piping cleaning system of another 

embodiment comprises the refrigerant bleed line connected 

to a refrigerant cylinder; 

a depressurizing line for introducing a 

10 refrigerant gas from the refrigerant cylinder to the 

transfer heat exchanger in order to depressurize the inter 
. . 

of the refriger~nt cylinder by cooling the refrigerant gas 

within the refrigerant cylinder with the transfer heat 

exchanger; and 

15 a pressure-reducing valve provided on the 

depressurizing line . 
. '-...,,-

In this piping cleaning system, with the cleaning 

refrigerant excessive, excess liquid refrigerant can be 

returned to the refrigerant cylinder via the refrigerant 

20 bleed line. With the internal pressure of the refrigerant 

cylinder too· high, where the return of refrigerant to the 

refrigerant cylinder is stagnated, the pressure-reducing 

valve is opened so that the refrigerant gas is introduced 

into the transfer heat exchanger from the refrigerant 

25 cylinder via the depressurizing line, by which the pressure 
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of the refrigerant cylinder can be held at an appropriate 

value. Thus, when cleaning refrigerant is excessive, the 

cleaning refrigerant can be speedily returned to the 

refrigerant cylinder from the cleaning circuit without 

5 stagnation. 

Also, one aspect of the present invention 

·provides a piping cleaning method for refrigeration units, 

in which refrigerant piping is cleaned by circulating a 

cleaning refrigerant through the refrigerant piping, the 

.. 10 method.comprising: 

\ ...... ./ 

15 

circulating· liquid refrigerant through the 

refrigerant piping by two transfer heat exchangers provided 

on a heat pump use refrigerant circuit other than a 

cleaning circuit through which the cleaning refrigerant 

flows, the transfer heat exchangers alternately iterating a 

sucking operation by cooling a gas refrigerant within the 

transfer heat exchangers to effectuate depressurization 

thereof so that a refrigerant is sucked in from outside 

thereto, and a discharge operation by heating the 

20 refrigerant within the transfer heat exchangers to 

effectuate pressurization thereof so that a liquid 

refrigerant is discharged therefrom; and 

detecting an amount of cleaning refrigerant 

circulated through the refrigerant piping and, based on the 
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detected amount of cleaning refrigerant, adjusting the 

amount of cleaning refrigerant . 

. In this method, the amount of cleaning 

refrigerant circulated through the refrigerant piping is 

detected and, based on this detected amount of cleaning 

refrigerant, the amount of cleaning refrigerant is 

adjusted. Therefore, the amount of cleaning refrigerant in 

the cleaning circuit can be set to an appropriate level 

without any excess or shortage, so that the refrigerant 

10 piping can be cleaned efficiently. 

Also, a piping cleaning method for refrigeration 

units of one embodiment further comprises at least one of a 

step for resupplying a refrigerant to the cleaning circuit 

from a refrigerant resupply line which is connected to the 

15 heat exchangers and a step for bleeding the refrigerant of 

the clea~ing circuit through a refrigerant bleed line which 

is connected to the transfer heat exchangers. 

In this piping cleaning method, upon a shortage 

of cleaning ref.rigerant, the refrigerant resupply line is 

20 connected to the transfer heat exchangers and refrigerant 

is resupplied to the cleaning circuit through this 

refrigerant resupply line, by which the shortage of 

cleaning . refrigerant can be refilled. Also, with the 

cleaning refrigerant excessive, the refrigerant bleed line 

25 is connected to the transfer exchangers, by which the 



"-.../' 

.\...__./ 

. ~ .. 

5 

-14-

refrigerant in the cleaning circuit is bled out through the 

refrigerant bleed line, the amount of cleaning refrigerant 

can be maintained at an appropriate level. 

Also, in one embodiment, the heat pump use 

refrigerant circuit, which has a throttle mechanism 

connected between the two transfer heat exchangers, a 

compressor and a four-way switching valve, switches over a 

flowing direction of working refrigerant flowing through 

the two transfer heat exchangers by switching over the 

10 four-way switching valve, by which the sucking operation 

and the discharge operation of the two transfer heat 

exchangers are switched over·, 

switches over the four-way switching valve when 

discharge pressure of the compressor becomes not less than 

15 a specified value, or when discharge temperature . of the 

20 

compressor becomes not more than a specified value, and 

detects a switching timing of the four-way 

switching valve, and based on this switching timing, 

detects the amount of cleaning refrigerant. 

In this piping cleaning method, by switching over 

the flowing direction of refrigerant in the heat pump use 

refrigerant circuit by the four-way switching valve, the 

heat pump action is executed while cooling operation and 

pressurizing operation of the two heat exchangers are 

25 switched over, where the amount of cleaning refrigerant can 
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be detected depending on the switching timing of the four­

way .switching valve. 

Also, a piping cleaning system of one embodiment 

comprises a cleaning circuit for cleaning refrigerant 

5 piping by circulating a cleaning medium therethrough; 

10 

cleaning medium ·amount detecting means for 

detecting an amount of.· cleaning medium with which the 

refrigerant piping is cleaned; and 

adjusting means for adjusting cleaning medium 

amount based on the amount of cleaning medium detected by 

the detecting means. 

According. to this pipin·g cleaning system, the 

refrigerant piping is cleaned by circulating the cleaning 

medium through the refrigerant circuit. In this process, 

15 the amount of cleaning medium with which the refrigerant 

piping is cleaned is detected by the cleaning medium 

detecting means and, based on this detected amount of· 

cleaning medium, the amount of cleaning medium is adjusted 

by the adjusting means. Therefore, according to this piping 

20 cleaning ·system, any excess or shortage of the amount of 

cleaning medium with which the refrigerant piping is cleaned 

can be eliminated, and the refrigerant piping can be cleaned 

efficiently. An insufficient amo~nt of ~leaning medium 

would cause the cleaning performance to lower, and an 
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excessive amount of cleaning medium would lead to less 

smooth circulation of the cleaning medium. 

Also; in one embodiment, the cleaning medium is a 

mixed medium of detergent and refrigerant. 

According to this piping cleaning system, since 

the refrigerant piping is cleaned by both detergent and 

refrigerant, the cleaning effect can be enhanced. 

Also, one aspect of the present invention 

provides a piping cleaning system in which a liquid 

refrigerant is circulated through refrigerant piping by two 

transfer heat exchangers provided on a heat pump use 

refrigerant circuit other than a cleaning circuit through 

which a cleaning refrigerant flows, the transfer heat 

exchangers alternately iterating a sucking operation by 

cooling a gas refrigerant within the transfer heat 

exchangers to effectuate depressurization thereof so that a 

refrigerant is sucked in from outside thereto, and a 

discharge operation for heating the refrigerant within the 

transfer ~eat exchangers to effectuate pressurization 

thereof so that a liquid refrigerant is discharged 

therefrom, wherein 

the heat pump use refrigerant circuit has a 

throttle mechanism connected between the two transfer heat 

exchangers, a compressor and a four-way switching valve, 

25 and the piping cleaning system further comprises four-way 



,,; "' .. 

-17-

switching valve switching means for switching over the 

four-way switching valve every specified time interval, 

thereby switching over a flowing· direction· of working 

refrigerant flowing through the two transfer· heat 

5 exchangers, by which the sucking operation and the 

10 

discharge operation of the two transfer heat exchangers are 

switched over. 

According to this piping cleaning system, the 

four-way switching valve switching means switches over the 

four-way switching valve in the heat pump use refrigerant 

circuit every specified time interval. In this case, when 

the sp~cified ·time interval is set to a time duration 

elapsing while. the refrigerant within the transfer heat 

exchangers is cooled from an entirely gas-refrigerant state 

15 into an entirely liquid-refrigerant state, there can be 

offered a merit that the necessary number of times of 

switching of the four-way switching valve can be reduced. 

Also, s~nce the four-way switching valve is switched over in 

specified time interval, the need of sensors.for detecting 

20 the refrigerant amount is eliminated. In addition, even if 

the specified time interval is set to a time duration 

elapsing while the refrigerant within the transfer heat 

exchangers is heated from an entirely liquid-refrigerant 

state into an entirely gas-refrigerant state, similar 

25 effects can be obtained. 
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Also, one aspect of the present invention 

provides a piping cleaning method for refrigeration units, 

in which refrigerant piping is cleaned by circulating a 

cleaning medium through the refrigerant piping, the ·method 

comprising: 

detecting an amount of cleaning medium with which 

the refrigerant piping· is cleaned and, based. on the 

detected amount of cleaning medium, adjusting the amount of 

cleaning medium. 

10 According to this piping cleaning method, when 

the refrigerant piping is cleaned by circulating the 

cleaning medium through the cleaning circuit, the amount of 

cleaning medium with which the refrigerant piping is 

cleaned is detected and, based on this detected amount of 

15 cleaning medium, the amount of cleaning medium is adjusted. 

20 

Therefore, any excess or shortage of the amount of cleaning 

medium with which the refrigerant piping is cleaned can be 

eliminated, so that the refrigerant piping can be cleaned 

efficiently. 

Also, in one embodiment, the cleaning medium is a 

mixed medium of detergent and refrigerant. 

According to this piping cleaning method, since 

the refrigerant piping is cleaned with both detergent and 

refrigerant, the cleaning effect can be enhanced. 
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Also, one aspect of the present invention 

provides a piping cleaning method including: circulating 

liquid ·refrigerant through refrigerant piping by two 

transfer heat exchangers provided on a heat pump use 

refrigerant circti.i t other than a cleaning circuit through 

which cleaning refrigerant flows, the transfer heat 

exchangers alternately ·iterating a sucking operation by 

cooling" a gas refrigerant within the transfer heat 

exchangers to effectuate depressurization thereof so that a 

10 refrigerant is sucked in from outside thereto, and a 

discharge operation by heating the refrigerant within the 

transfer heat exchangers to effectuate pressurization 

thereof so that the liquid refrigerant is discharged 

therefrom; and detecting an amount of cleaning refrigerant 

15 circulated through the refrigerant piping and, based on the 

detected amount of cleaning refrigerant, adjusting the 

amount of cleaning refrigerant, wherein 

the heat pump use refrigerant circuit has a 

throttle mechanism connected between the two transfer heat 

20 exchangers, a compressor and a four-way switching valve, 

and switches over the four-way switching valve every 

specified time interval, thereby switching over a flowing 

direction of working refrigerant flowing through the two 

transfer heat exchangers, by which the sucking operation 
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and the discharge operation of the two transfer heat 

exchangers are switched over. 

According to this piping cleaning method, the· 

four-way switching valve of the heat pump use refrigerant 

circuit is switched over every specified time interval. In 

this case, when the specified time interval is set to ·a 

time duration elapsing -while the refrigerant within the 

transfer heat exchangers is cooled from an entirely gas­

refrigerant state into an entirely liquid-refrigerant state, 

10 there can be offered a merit that the necessary number of 

times of switching of the four-way switching valve can be 

reduced.. Also, . since the .. four-way switching valve is 

switched over in specified time interval, the need of 

sensors .for detecting the refrigerant amount is eliminated. 

15 In addition, the specified time interval may also be set to 

a time duration elapsing while the refrigerant within the 

transfer heat exchangers is heated from an entirely liquid­

refrigerant state into an entirely ~as-refrigerant state. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

25 

Fig. 1 is a refrigerant circuit diagram showing 

an embodiment of a piping cleaning system for refrigeration 

units according to the present invention. 
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BEST MODE FOR CARRYING OUT THE INVENTION 

Hereinbelow, the present invention is described 

in detail by way of embodiments thereof illustrated in the 

accompanying drawing. 

5 Fig. 1 shows an embodiment of the piping cleaning 

10 

system for refrigeration uni ts according to the present 

invention. The piping cleaning system 1 is equipped with a 

cleaning circuit 2. In this cleaning circuit 2, a cleaning 

refrigerant, which is given by R22, is circulated to clean 

existing connecting piping which comprises a gas line 3 and 

a liquid line 5. This cleaning circuit 2 has a pipe 6 for 

directly connecting ·a valve 13 provided at. an end. of the 

gas line 3 and a valve 14 provided at an end of the liquid 

line 5 to each other,· a pipe 10 connected between a valve 

15 16 provided at the other end of the liquid line 5 and a 

valve V2 provided at ·an inflow port of a cleaning unit 7, 

and a pipe 12 connected between a valve 15 provided at the 

other end of .the gas line 3 and a valve V6 provided at an 

outflow port of the cleaning unit .7. 

20 The cleaning unit 7 is provided with an oil 

separator 17, and a liquid refrigerant is introduced into 

the oil separator 17 through an introductory pipe 18 

connected between the oil separator 1 7 and the valve V2 

placed at the inflow port. Also, the introductory pipe 18 

25 is provided with a check valve 20 which permits a 
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refrigerant flow from the valve V2 to the oil separator 17. 

The introductory pipe 18 is connected at a point of a side 

wall of· the oil· separator· 17 slightly upper than the 

vertical center of the side wall. 

The oil separator 17 has, in lower part, a heat 

exchanging coil 21, and this heat exchanging coil 21 is 

connected to a later-described heat pump circuit. With 

this heat exchanging coil 21, the liquid refrigerant 

introduced from the introductory pipe 18. is evaporated. 

10 Also, an upper liquid level sensor 22 and a lower liquid 

15 

20 

level sensor 23 are attached on a side wall of the oil 

separator 17 at upper and lower positions of the coil 21. 

These upper liquid level sensor 22 and lower liquid level 

sensor 23 are implemented by float switches. 

The oil separator 17 has a filter 24 fitted 

thereto at a position slightly below a top plate thereof 

and above the connecting point of the introductory pipe 18. 

When the refrigerant evapora~ed by the coil 21 passes 

through the filter 24, foreign matters in the refrigerant 

are removed by the passage. Further, a discharge valve V7 

is set at the bottom of the oil separator 17, so that oil 

accumulated at the bottom can be discharged through this 

discharge valve V7. 

A pipe 29 is connected to the top plate of the 

25 oil separator 17, and this pipe 29 is branched into pipes 
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29A and 29B so as to be connected to the top plate of a 

first transfer heat exchanger. 25 and the top plate of a 

second transfer heat exchanger 26; respectively. The pipe 

29 has a low pressure sensor 27 provided above the top 

plate of the oil separator 17. Also, the pipes 29A, 29B 

are equipped with check valves 30, 31, respectively. These 

check valves 30, 31 permit refrigerant flows from the oil 

separator 17 to the transfer heat exchangers 25, 26, 

respectively. 

The transfer heat exchangers 25, 26 have heat 

exchanging coils 32, 33, and the heat exchanging coils 32, 

33 are corinected to a later-described heat pump circuit 

200. Then, pipes 35, 36 are connected to bottoms of the 

transfer heat exchangers 25, 26, respectively, and these 

15 pipes 35, 36 are connected to a merged pipe 40 via check 

valves 37, 38 (forward directed toward the valve V6 placed 

20 

at the outflow port), respectively. This merged pipe 40 is 

connected via a valve Vl to the valve V6 placed at the 

outflow port. 

Meanwhile, the heat pump circuit 200 has piping 

46 for connecting a compressor 41, a heat exchanger 42, a 

four-way switching valve 43, the first transfer heat 

exchanger 25, the oil separator 17, the second transfer 

heat exchanger 26, the four-way switching ·valve 43, an 

25 accumulator 45 and ·the compressor 41 in this order. A 
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motor-operated expansion valve 48 is provided on a pipe 47 

for connecting the first transfer heat exchanger 25 and the 

oil separator 17 to each other, and .a check valve 51 

(forward directed toward the oil separator 17) is provided 

on a pipe 50 which bypasses this motor-operated expansion 

valve 48. The motor-operated expansion valve 48 is 

controlled in degree of openness with a signal derived from 

a heat sensing cylinder 54 ·attached to a pipe 53 placed on 

a side opposite to the motor-operated expansion valve 48 

10 with respect to the first transfer heat exchanger 25. 

Also, a motor-operated expansion valve 56 is provided on a 

pipe 55 which connects the oil separator 17 and the second 

transfer heat exchanger 26 to each other, a.nd a check valve 

58 (forward directed toward the oil separator 17) is 

15 provided on a pipe 57 which bypasses this motor-operated 

expansion valve 56. The motor-operated expansion valve 56 

is controlled in degree of openness with a signal derived 

from a heat sensing cylinder 61 attached to a pipe 60 

placed on a side opposite to the motor expansion valve 58 

20 with respect to the second transfer heat exchanger 26. 

Besides, a pressure sensor Pl is attached on a 

suction-side pipe of the compressor 41, while a temperature 

sensor T2 and a pressure sensor P2 are attached on a 

discharge-side pipe of the compressor 41. 
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Further, a refrigerant cylinder 71 is connected 

to the cleaning unit 7. This refrigerant cylinder 71 is 

connected. to the cleaning unit 7 by means of a refrigerant 

resupply line 72, a refrigerant bleed line 73 and a 

pressurizing line 74. The refrigerant resupply line 72 is 

piping for resupplying the cleaning refrigerant to the 

first, second transfer ·heat exchangers 25, 26, and the 

refrigerant bleed line 73 is piping for returning the 

cleaning refrigerant from the first, second transfer heat 

10 exchangers 25, 26 to the refrigerant cylinder 71. Also, 

the pressurizing line 74 is piping for enhancing the 

internal pressure of the refrigerant cylinder 71 by 

introducing a gas refrigerant to the refrigerant cylinder 

15 

71 from the first, second transfer heat exchangers 25, 26. 

The refrigerant resupply line 72 is connected to 

a solenoid valve SV3 via a valve 79 and a valve V4, and 

branched into two beyond the solenoid valve SV3 and 

further, via check valves 75, 76 (forward directed toward 

the transfer heat exchangers 25, 26), connected to the 

20 branch pipes 29A, 29B in the downstream of the check valves 

30, 31. 

The refrigerant bleed line 73 is connected to a 

solenoid valve SV4 via a valve 77 and a valve V3, and via 

this solenoid valve SV4 to a check valve 78 (forward 
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directed toward the refrigerant cylinder 71), connected to 

a pipe 36 in the downstream of the check valve 38. 

The pressurizing line · 74 is connected to a 

solenoid valve SVS via a valve 80 and a valve VS , and. 

5 branched into two beyond the solenoid valve SVS and 

further, via check valves 81, 82 (forward directed toward 

t~e refrigerant cylinder· 71), connected to the refrigerant 

resupply line 72 in the downstream of the check valves 75, 

76. 

10 Also, the pressurizing line 74 between the valve 

VS and the solenoid valve SVS is connected to a branch 

point Pl of the refrigerant resupply line 72 via a solenoid 

valve SV2. When the solenoid valve SV2 is opened with the 

refrigerant cylinder 71 under a high pressure, the cylinder 

15 71 can be degassed to the resupply line 72. In doing this, 

the pressurizing line 74 plays a role of depressurizing 

line. 

Also, the pressurizing line 74 is connected to 

the merged pipe 40 with a pipe 85 having the solenoid valve 

20 SVl from between the solenoid valve SVS and the check 

valves 81, 82 to between the valve Vl and the valve V6 

provided at the outflow port. 

(Basic Cleaning Operation) 

Next, basic operation of the piping cleaning 

25 system of this construction is explained. First, while the 
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four-way switching valve 43 of the heat pump circuit 200 is 

in a state shown by solid line in Fig. 1, the compressor 41 

is operated, by which a liquid refrigerant is transferred 

from the heat exchanger 42 to the first transfer heat 

5 exchanger 25 by the compressor 41. Then, the first 

transfer heat exchanger 25 serves as a condenser. In 

addition, the heat exchanger 42 plays a role of controlling 

the refrigerant temperature by making the heat of the 

refrigerant discharged out to a specified amount at a 

1.0 preceding stage of the first transfer heat exchanger 25. 

This heat exchange amount of the heat exchanger 42 can be 

controlled by turning on/off a fan 42a. Also, the deg:ree 

of openness of the motor-operated expansion valve 48 is 

changed depending on the level of the temperature detected 

15 by the heat sensing cylinder 54 attached on the pipe 53, so 

that the temperature of the refrigerant that flows into the 

oil separator 17 is held within a specified temperature 

range. With a small degree of openness of the motor­

operated expansion valve 48, the amount of refrigerant that 

20 flows from the bypass pipe 50 via the check valve 51 into 

the oil separator 17 increases. 

Then, the refrigerant that has lowered in 

temperature through the first transfer ·heat exchanger 25 

flows into the heat exchanging coil 21 of the oil separator 

25 17 '· where the refrigerant heats and evaporates the cleaning 
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refrigerant that has flowed into the oil separator 17 by 

passing through the introductory pipe 18 via the valve V2. 

·The refrigerant that has been further cooled by 

having passed through the oil separator 17 subsequently 

5 passes through the motor-operated 'expansion valve 56 or the 

bypass pipe 57, flowing into the heat exchanging coil 33_of 

the second transfer heat exchanger 26. Then, this second 

transfer heat exchanger 26 serves as an evaporator. In 

addition, the degree ·of openness of the motor-operated 

10 expansion valve 56 is changed, larger or smaller, depending 

on the level of the temperature detected by the heat 

sensing cyli~der 61 attached on the pipe 60, so that the 

temperature of the refrigerant that flows into the second 

transfer heat exchanger 26 is held within a specified 

15 

20 

temperature range. In the case where the four-way 

switching valve 43 has been switched over to the broken­

line position, with a small degree of openness of the 

motor-operated expansion valve 56, the amount of 

refrigerant that flows from. the bypass pipe 57 into the 

second transfer heat exchanger 26 increases. 

Then, the refrigerant that has passed through the 

second transfer heat exchanger 26 enters the accuniulator 45 

via the four-way switching valve 43 and thereafter, in a 

gaseous state, returns to the compressor 41. 
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By such operation of the heat pump circuit 200, 

the cleaning refrigerant that has flowed in from the valve 

V2 placed at the inflow port of.the cleaning unit·? first 

flows into the oil separator 17, where the cleaning 

5 refrigerant is evaporated by the lower-part heat exchanging 

coil 21, thereby separated from oil, and foreign matters 

are· removed by the upper-part filter 24. Then, the 

cleaning refrigerant, while transformed into a gaseous 

state, goes up through the pipe 29. 

10 At the time, the second transfer heat exchanger 

26 is in sucking operation, while the first transfer heat 
. . 

exchanger· ~5 is in discharging operation. Therefore, the 

cleaning refrigerant flows from the pipe 29 toward the pipe 

29B, and cooled by the heat exchanging coil 33 of the 

15 second transfer heat exchanger 26, thereby being 

transformed from a gas refrigerant into a liquiq 

refrigerant and accumulated within the second transfer heat 

exchanger 2 6. Then, when the second transfer heat 

exchanger 26 is filled with the liquid-phase. cleaning 

20 refrigerant, the pump-side refrigerant, as it is cooled, is 

sucked into the compressor ·41, causing the discharge 

temperature of the compressor 41 to lower, with the result 

that the detected temperature of the temperature sensor T2 

lowers below a specified temperature. Then, a controller 

25 100, receiving a signal from the temperature sensor T2, 
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switches the four-way switching valve 43 to the broken-line 

position. 

Then, the refrigerant flowing direction of the 

heat pump circuit 200 is switched over, so that the first 

5 transfer heat exchanger 25 performs a cooling operation 

while the second transfer heat exchanger 26 performs a· 

heating operation. As. a result of this, the . cleaning 

refrigerant in the gaseous state derived from the oil 

separator 17 flows into the first transfer heat exchanger 

10 

15 

20 

25, and cooled so as to be transformed into a liquid 

refrigerant and accumulated within the first transfer heat 

exchanger 25. Meanwhile, in the second transfe·r heat 

exchanger 26, the liquid refrigerant accumulated by the 

preceding cooling operation is heated and increased in 

pressure, and sent out to the pipe 36. 

Then, subsequently, when the liquid refrigerant 

is accumulated and filled up in the first transfer heat 

exchanger 25, the cooled refrigerant flows from the pipe 53 

into the compressor 41 so that the controller 100 switches 

over the four-way switching valve 43 to the solid-line 

position upon receiving a signal derived from the 

temperature sensor T2. 

In addition, in the above description, it has 

been arranged that the four-way switching valve 43 is 

25 switched over when the discharge temperature of the 
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compressor 41·has lowered by the refrigerant flowing from a 

transfer heat exchanger that performs the cooling _operation 

. into the compressor 41. Otherwise, the four-way switching 

valve 43 may also be switched over by detecting with the 

pressure sensor P2 that the discharge pressure of the 

compressor 41 has increased by the liquid-phase cleaning 

refrigerant having all flowed out from the transfer heat 

exchanger that performs the heating operation so that the 

heat exchange amount of the refrigerant on the pump circuit 

side has lowered. Furthermore, the four-way switching 

valve 43 may be switched over when the internal pressure of 

the oil separator 17 detected by the low pressur~ sensor 27 

has increased to the discharge temperature equivalent 

saturation pressure of the compressor 41 by the liquid-

15 phase cleaning refrigerant being filled in the transfer 

heat exchanger that performs the cooling operation. 

By the basic operation of the heat pump as 

described above, the gas line 3 and the liquid line 5 as 

existing connecting piping can be cleaned with the cleaning· 

20 refrigerant forc~dly circulated through the cleanin~ 

circuit 2. Accordingly, it becomes feasible to reuse the 

existing connecting piping, so that the laying work can be 

simplified to a great extent. 
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It is noted that all the solenoid valves SVl, 

SV2, SV3, SV4 and SV5 are kept closed in the above basic 

operation. 

(Cleaning Refrigerant Resupply Operation) 

Next, an operation of 'resupplying the cleaning 

refrigerant from the refrigerant cylinder 71 to the 

cleaning circuit 2 upon a shortage of the cleaning 

refrigerant during the cleaning operation in the above­

described basic operation is explained. 

10 A lowered amount of cleaning refrigerant in the 

15 

20 

cleaning circuit 2 would lead to a lower heat exchange 

.amount with working ~efrigerant in the heat pump circuit 

200, and a faster increasing rate of discharge pressure as 

well as a faster decreasing rate of discharge temperature 

in the compressor, resulting in a shorter switching cycle 

period of the four-way switching valve 43. The resultant 

shorter switching period (e.g. less than 2 min.) of the 

four-way swi tch.ing valve 43 is detected by the controller 

100, and the solenoid valve SV3 of the refrigerant resupply 

line 72 is kept opened for a specified time (e.g. 15 sec.). 

As a result, it ·becomes possible to feed the supply 

cleaning refrigerant from the refrigerant cylinder 71 via 

the refrigerant resupply line 72 to the low-pressure one 

out of the first, second transfer heat exchangers 25, 26 

25 that performs the cooling operation. 
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Next, the switching period of the four-way 

switching valve 43 is monitored for a monitoring period of 

about 10 minutes by the controller 100. As a result.of 

this monitoring, if the switching period of the four-way 

5 switching valve 43 is not changed longer but kept short as 

10 

it is, it is decided that the pressure of the refrigerant 

.cylinder 71 is so low that the cleaning refrigerant cannot 

be resupplied to ·the transfer heat exchanger 25 or 26, 

where the pressurizing operation for the refrigerant 

cylinder 71 is executed. On the · other hand, if the 

switching period of the four-way switching valve 43 is 

changed longer but. still shorter than a prescribed 

switching period, the solenoid valve SV3 is opened again 

for a specified time. Also, as a result of the monitoring, 

15 if the switching period returns to the prescribed switching 

period, the controller 100 decides that the cleaning 

refrigerant has been resupplied from the refrigerant 

cylinder 71 via the resupply line 72 to the refrigerant 

circuit 2, ·thus continuing the above-described basic 

20 operation. In this way, shortage of the cleaning 

refrigerant is refilled so that the piping (gas line 3, 

liquid line 5) can be cleaned efficiently without lowering 

the cleaning performance. 

In addition, as a result of the monitoring, if 

25 the switching period has become longer than the prescribed 
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switching period, it is decided that the cleaning 

refrigerant has been overcharged, . and the next-described 

refrigerant bleeding operation during the piping cleaning 

is executed. 

5 (Cleaning Refrigerant Bleeding Operation) 

Next, an operation of returning excess cleaning 

refrigerant from the cleaning circuit 2 to the refrigerant 

cylinder 71 upon an overcharge of the cleaning ·refrigerant 

to the cleaning circuit 2 is explained. 

10 An excessive amount of cleaning refrigerant in 

the cleaning circuit 2 would lead to an increased amount of 

. heat exchange with working refrigerant in the heat pump 

circuit 200, and a slower increasing rate of discharge 

pressure as well as a slower decreasing rate of discharge 

15 temperature in the compressor, resulting in a longer 

switching cycle period of the four-way switching valve 43. 

20 

The resultant longer sw-i tching period (e.g. more than 2 

min.) of the four-way switching valve 43 is detected by the 

controller 100,. and the solenoid valve SV4 of the 

refrigerant bleed line 73 is kept opened for a specified 

time (e.g. 15 sec.). As a result, it becomes possible to 

return the excess cleaning refrigerant from the higher­

pressure one out of the first, second transfer heat 

exchangers 25, 26 that performs the heating operation, via 
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the pipe 35 or 36 through the refrigerant bleed line 73 

toward the refrigerant cylinder 71. 

Next, the· switching .period· ·of the four-way 

switching valve 43 is monitored for a monitoring period of 

5 about 10 minutes by the controller 100. As a result of 

this monitoring, if the switching period of the four-way 

switching valve 43 is not changed shorter but kept long as 

it is, it is decided that the pressure of the refrigerant 

cylinder 71 is so high that the excess refrigerant cannot 

10 be returned from the transfer heat exchanger 25 or 26 to 

the refrigerant cylinder 71, where a degassing operation 

for the refrigerant cylinder 71 which will be described in 

the following paragraph is executed. On the other hand, if 

the switching period of the four-way switching valve 43 is 

15 

20 

changed shorter but still longer .than a predetermined 

prescribed switching period, it is decided that the 

cleaning refrigerant is still excessive in the cleaning 

circuit 2, and so the solenoid valve SV4 is opened again 

for a specified time. Also, as a result of the monitori~g, 

if the switching period returns to the prescribed switching 

period, the controller 100 decides that the excess 

refrigerant has been completely returned via the 

refrigerant bleed line 73 to the refrigerant cylinder 71, 

thus continuing the above-described basic operation. 
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As shown above, in the case where the cleaning 

refrigerant is excessive, · the excess refrigerant is bled 

via the refrigerant bleed line 73 to the refrigerant 

cylinder 71, so that the amount of cleaning refrigerant in 

5 the cleaning circuit 2 can be maintained normally at an 

appropriate level ·and that the piping (gas line 3, liquid 

line 5} can be cleaned efficiently . 

10 

In addition, as a result of the monitoring, if 

the switching period has become shorter than the prescribed 

switching period, it is decided that the cleaning 

refrigerant has run short, and the above-described cleaning 

refrigerant resupply operation is executed. . 

(Degassing Operation of Refrigerant Cylinder) 

Next, an operation of ~egassing the gas 

15 refrigerant from the refrigerant cylinder 71 and returning 

the refrigerant to the cleaning circuit 2 upon an increase 

in the internal pressure of the refrigerant cylinder 71 due 

to the gas refrigerant within the cylinder 71 is explained. 

With a high internal pressure of the refrigerant 

20 cylinder 71, or with the refrigerant c~linder 71 filled up, 

in an attempt to return excess refrigerant from the 

cleaning circuit 2 to the refrigerant cylinder 71 by the 

aforementioned cleaning bleeding operation, the refrigerant 

would not be returned from the refrigerant bleed line 73 to 

25 the refrigerant cylinder 71. When a float switch 91 
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attached to the refrigerant cylinder 71 indicates that the 

refrigerant cylinder 71 has been filled up, the refrigerant 

cylinder 71 should be replaced. When . the refrigerant 

bleeding operation is disabled with the float switch·91 not 

5 indicating a full, the controller 100, deciding that the 

internal pressure of the refrigerant cylinder 71 has been 

increased, performs the degassing operation of th.e 

refrigerant cylinder 71. In this case, it is also possible 

to directly measure the internal pressure of the 

10 refrigerant cylinder 71 to verify that the internal 

pressure has been increased. Further, with the provision 

of a pressure sensor for detecting the internal pressure of 

the refrigerant cylinder 71, the degassing operation for 

the refrigerant cylinder 71 may be automatically carried 

15 out by detecting by means of the controller 100 that the 

internal pressure of the refrigerant cylinder 71 has 

increased. 

As to the above degassing operation, the solenoid 

valve SV2 is kept opened for a specified time.period (e.g., 

20 15 sec.), so that upper part of the refrigerant cylinder 7i 

is communicated with upper pa~ts of the transfer heat 

exchangers 25, 26 via the valve VS, the solenoid valve SV2 

and the check valves 75, 76. As a result of this, the 

pressurizing line 74 serves as a depressurizing line so 

25 that the gas refrigerant within the refrigerant cylinder 71 
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can be bled. via the solenoid valve SV2 serving as a 

pressure-reducing valve toward a cooling-side heat 

exchanger out of the transf.er heat exchangers 25 and 26. 

By such a degassing operation for the refrigerant 

cylinder 71, the cleaning refrigerant can be returned 

smoothly from the cleaning circuit 2 to the refrigerant 

cylinder 71. 

(Pressurizing Operation onto Refrigerant Cylinder) 

Next, an operation of increasing the internal 

10 pressure of the refrigerant cylinder 71 upon a lowering of 

the internal pressure within the refrigerant cylinder 71 is 

explained. 

When the internal pressure of the refrigerant 

cylinder 71 is lower or when the refrigerant cylinder 71 is 

15 empty, even in an attempt to supply the cleaning 

refrigerant from the refrigerant cylinder 71 to the 

cleaning circuit 2 by the foregoing cleaning refrigerant 

resupply operation, the cleaning refrigerant could not be 

supplied from the refrigerant resupply line 72 .to the 

20 cleaning circuit 2. In this case, if the float switch 91 

of the refrigerant cylinder 71 indicates that the 

refrigerant cylinder 71 is empty, the refrigerant cylinder 

71 should be replaced. 

On the other hand, if the float switch 91 

25 indicates that the refrigerant cylinder 71 is not empty, it 
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is decided that the internal pressure of the refrigerant 

cylinder 71 has been lowered, where the pressurizing 

operation for the refrigerant cylinder 71 is carried ·out. 

In this case, it is also possible to directly measure the 

5 internal pressure of the refrigerant cylinder 71 to verify 

that the internal pressure has been lowered. Further, with 

the provision of a pressure sensor for detecting the 

internal pressure of the refrigerant cylinder 71, the 

pressurizing operation onto the refrigerant cylinder 71 may 

10 

. 15 

be automatically carried out by detecting by means of the 

controller 100 that the internal pressure of the 

refrigerant cylinder 71.has lowered~ 

For the pressurizing operation, the solenoid 

valve SV5 is kept opened for a specified time (e.g., 15 

sec.) so that upper part of the refrigerant cylinder 71 is 

communicated with upper parts of the transfer heat 

exchangers 25, 26 via the valve VS, the solenoid valve SVS 

and the check valves 81, 82. As a result of this, hot gas 

refrigerant can be introduce·d from the heating-side heat 

20 exchanger out of the transfer heat exchangers 25 and 26 

toward the refrigerant cylinder 71. 

By such a pressurizing operation from the 

cleaning circuit 2 onto the refrige:c:ant cylinder 71, a 

specified level of internal pressure of the refrigerant 

25 cylinder 71 can be held, and the cleaning refrigerant can 
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be supplied from the refrigerant cylinder 71 to the 

cleaning circuit 2 smoothly. 

In· addition, in this embodiment, the excess or 

shortage of the cleaning refrigerant is decided depending 

on the longness or shortness of the switching period of the 

four-way switching valve 43. Otherwise, it is also 

possible to decide the excess or shortage of the cleaning 

refrigerant by the liquid level sensors 22, 23 provided on 

the oil separator 17. That is, it may be arranged that if 

the liquid level in the ·oil separator 17 is over the upper 

liquid level sensor 22, the amount of cleaning refrigerant 

is decided to be excessive, and that if the liquid level is. 

below the lower liquid level sensor 23, the amount of 

cleaning refrigerant is decided to be short. 

15 Although the cleaning refrigerant of the cleaning 

20 

circuit 2 is circulated by the heat pump circuit 200 in the 

above embodiment, the cleanirig refrigerant may also be 

circulated by an ordin·ary transfer pump. 

Further, although the refrigerant piping is 

cleaned with a refrigerant, yet a cleaning medium may be 

used. This cleaning medium refers to, for example, a 

detergent only, or a mixed medium of detergent and 

refrigerant. This mixed refrigerant of detergent and 

refrigerant is not only capable of enhancing the cleaning 



-41-

effect in cleaning the refrigerant piping but also easy to 

treat, hence partic~larly effective • 

. Also, . it is a.lso ppssible that the controller 100 

switches the four-way switching valve 43 every specified 

5 time interval, where this specified time interval may be set 

to a time duration elapsing while the refrigerant within the 

transfer heat exchangers. 25, 26 is cooled from an entirely 

gas-refrigerant state into an entirely liquid-refrigerant 

state. In this case, the number of times of switching of 

10 the four-way switching valve 43 can be reduced. 

because the four-way switching valve 43 is 

Further, 

switched 

according to . the . time setting, the need of a sensor for 

detecting the amount of cleaning refrigerant is eliminated. 

In addition, the above-noted specified time may be set to a 

15 time duration elapsing while the refrigerant within the 

transfer heat exchangers 25, 26 is heated from an entirely 

liquid-refrigerant state into an entirely gas-refrigerant 

state. 

20 INDUSTRIAL APPLICABILITY 

As described above, the piping cleaning system 

and the piping cleaning method for refrigeration units 

according to the present invention are applicable · for 

cleaning and reusing existing refrigerant piping, and in 
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particular useful to cases where HCF refrigerants are used 

instead of CFC or HCFC refrigerants • 
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WHAT IS CLAIMED IS: 

1. A piping cleaning system for refrigeration units, 

comprising: 

a cleaning circuit (2) for cleaning refrigerant 

5 piping (3, 5) by circulating a refrigerant therethrough; 

refrigerant amount detecting means (100, 22, 23) 

for detecting an amount of refrigerant with which the 

refrigerant piping (3, 5) is cleaned; and 

adjusting means (72, 73) for adjusting cleaning 

10 refrigerant amount based on the amount of refrigerant 

detected by the refrigerant amount detecting means ( 100, 

22, 23). 

2. ·The piping cleaning system for refrigeration 

units according to Claim 1, further comprising: 

15 a transfer heat exchanger (25, 26} provided 

halfway on the cleaning circuit (2); and 

a heat pump to cause the transfer heat exchanger 

(25, 26) to alternately iterate a sucking operation by 

cooling a gas refrigerant within the transfer ·heat· 

20 exchanger (25, 26) to effectuate depressurization thereof 

so that a refrigerant is sucked in from outside thereto, 

and a discharge operation by heating the refrigerant within 

the transfer heat exchanger (25, 26) to effectuate 

pressurization thereof so that a liquid refrigerant is 

25 discharged therefrom, for circulating a liquid refrigerant 
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through the refrigerant piping (3, 5) by the transfer heat 

exchanger (25, 26) . 

3. The piping cleaning system for refrigeration 

units according to Claim 1, further comprising 

5 two transfer heat exchangers (25, 26) provided 

halfway on the cleaning circuit (2) and connected in 

parallel to each other; and 

a heat pump to cause the transfer exchangers 

(25, 26) to alternately iterate a sucking operation by 

10 cooling a gas refrigerant within the transfer heat 

exchangers (25, 26) to effectuate depressurization thereof 

so that a refrigerant is sucked in from outside thereto, 

and a discharge operation by heating the refrigerant within 

the transfer heat exchangers (25, 26) to effectuate 

15 pressurization thereof so that a liquid refrigerant is 

discharged therefrom, for circulating a liquid refrigerant 

through the refrigerant piping (3, 5) by the transfer heat 

exchangers (25, 26) • 

4. The piping cleaning system for refrigeration 

20 units according to Claim 2 or 3, wherein 

the adjusting means of the cleaning refrigerant 

amount is implemented by 

at least one of a refrigerant resupply line (72) 

connected to the transfer heat exchanger (25, 26) and 

25 serving for resupplying the refrigerant to the cleaning 

·; 

I 
i 
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circuit (2) and a refrigerant bleed line (73) connected to 

the transfer heat exchanger (25, 26) and serving for taking 

out the refrigerant from the cleaning circuit (2). 

5. The piping cleaning system for refrigeration 

5 units according to Claim 1, wherein 

separating means (17) for separating foreign 

matters from the refrigerant is connected to the cleaning 

circuit (2), and 

the refrigerant amount detecting means is 

10 implemented by a refrigerant level sensor (22, 23) provided 

15 

on the separating means (17). 

6. The piping cieaning syst~m for refrigeration units 

according to Claim 3, wherein 

the heat pump 

has a throttle mechanism (48, 56) connected 

between the two transfer heat exchangers (25, 26), a 

compressor (41) and a four-way switching valve (43), · and 

also ·has a heat pump circuit other than the cleaning 

circuit (2) through which the cleaning refrigerant flows, 

20 wherein a flowing direction of working refrigerant flowing 

through the heat pump circuit is switched over by switching 

over the four-way switching valve .(43), by which the 

sucking operation and the discharge operation of the two 

transfer heat exchangers (25, 26) are switched over; 
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the piping cleaning system further comprises 

four-way switching valve switching means (100) for 

switching over the four-way switching valve (43) when 

discharge pressure of the compressor (41) becomes not less 

5 than a specified value, or when discharge gas temperature 

of the compressor (41) becomes not more than a specified 

value, or when suction gas pressure of the compressor (41) 

becomes not more than a specified value; and wherein 

the refrigerant amount detecting means (100) 

10 detects a switching timing of the four-way 

switching valve switching means (100), and based on this 

switching timing, detects the amount of cleaning 

refrigerant~ 

7. The piping cleaning system for refrigeration units 

15 according to Claim 4, further comprising: 

the refrigerant resupply line (72) connected to a 

refrigerant cylinder (71); 

a pressurizing. line (74) for introducing to the 

refrigerant .cylinder (71) a refrigerant gas pressurized by 

20 the transfer heat exchanger (25, 26} in order to pressurize 

the refrigerant cylinder (71); and 

a pressurizing valve ( SV5) provided on the 

pressurizing line (74) • 

8. The piping cleaning system for refrigeration units 

25 according to Claim 4, further comprising: 
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the refrigerant bleed line (73) connected to a 

refrigerant cylinder (71); 

a depressurizing . line · (74) for introducing a 

refrigerant gas from the refrigerant cylinder (71) to the 

5 transfer heat exchanger (25, 26) in order to depressurize 

the inter of the refrigerant cylinder (71) by cooling the 

refrigerant gas within the refrigerant cylinder (71) with 

the transfer heat exchanger (25, 26); and 

a pressure-reducing valve (SV2) provided on the 

10 depressurizing line (74) . 

15 

9. A piping cleaning method for refrigeration units, 

in which refrigera~t piping (3, 5) is cleaned by circulating 

a cleaning refrigerant through the refrigerant piping, the 

method comprising: 

circulating liquid refrigerant through the 

refrigerant piping (3, 5) by two transfer heat exchangers 

(25, 26) provided on a heat pump use refrigerant circuit 

other than a cleaning circuit (2) through which the 

cleaning refrigerant flows, the .transfer heat exchangers 

20 (25, 26) alternately iterating a sucking operation by 

cooling a gas refrigerant within the transfer heat 

exchangers (25, 26) to effectuate depressurization thereof 

so that a refrigerant is sucked in from outside thereto, 

and a discharge operation by heating the refrigerant within 

25 the transfer heat exchangers (25, 26) to effectuate 
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pressurization thereof so that a liquid refrigerant is 

discharged therefrom; and 

detecting an . amount of cleaning refrigerant 

circulated through the refrigerant piping (3, 5) and, based 

5 on the detected amount of cleaning refrigerant, adjusting 

the amount of cleaning refrigerant. 

10. The piping cleaning method for refrigeration units 

according to Claim 9, further comprising: 

at least one .of a step for resupplying a 

10 refrigerant to the cleaning circuit (2) from a refrigerant 

resupply line (72) which is connected to the heat exchangers 

{25, 26) and a step for bleeding· the refrigerant of · t,he 

cleaning circuit (2) through a refrigerant bleed line {73) 

which is connected to the transfer heat exchangers (25, 26) . 

15 11. The piping cleaning method for refrigeration units 

according to Claim 9, wherein 

the heat pump use refrigerant circuit, which has a 

throttle mechanism (48, 56) connected between the two 

transfer heat exchangers (25, 26), a compressor (41) and a 

20 four-way switching valve (43), switches over a flowing 

direction of working refrigerant flowing through the two 

transfer heat exchangers (25, 26) by switching over the 

four-way switching valve (43), by which the sucking 

operation and the discharge operation of the two transfer 

25 heat exchangers (25, 26) are switched over, 
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switches over the four-way switching valve (43) 

when discharge pressure of the comp.ressor (41) becomes not 

less than a specified value, or when discharge temperature 

of the compressor becomes not more than a specified ·value, 

5 and 

detects a switching timing of the four-way 

switching valve (43), and based on this switching timing, 

detects the amount of cleaning refrigerant. 

12. A piping cleaning system for refrigeration uni ts 

10 comprising: 

a cleaning circuit (2) for cleaning refrigerant 

piping (3, 5) by circulating a cleaning· medium 

there through; 

cleaning medium amount detecting means (100, · ·22, 

15 23) for detecting an amount of cleaning medium with which 

the refrigerant piping (3, 5) is cleaned; and 

adjusting means (72, 73) for adjusting cleaning 

medium amount based on the amount of cleaning medium 

detected by the ~etecting means (100, 22, 23). 

20 13. The piping cleaning system according to Claim 12, 

wherein 

the cleaning medium is a mixed medium of detergent 

and refrigerant. 

14. A piping cleaning system in which a liquid 

25 refrigerant is circulated through refrigerant piping {3, 5) 
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by two transfer heat exchangers (25, 26) provided on a heat 

pump use refrigerant circuit other than a cleaning circuit 

(2) through which a clean.ing . refrigerant flows,· the 

transfer heat exchangers (25, 26) alternately iterating a 

5 sucking operation by cooling a gas refrigerant within the 

transfer heat exchangers (25, 26) to effectuate 

depressurization thereof· so that a refrigerant is sucked in 

from outside thereto, and a discharge operation for heating 

the refrigerant within the transfer heat exchangers (25, 

10 26) to effectuate pre·ssurization thereof so that a liquid 

refrigerant is discharged therefrom, wherein 

the heat pump · use . refrigerant circuit has a 

throttle mechanism (48, 56) connected between .the two 

transfer heat exchangers (25, 26), a compressor (41) and a 

15 four-way switching valve (43), and the piping cleaning 

system further comprises four-way switching valve switching 

means (100) for switching over the four-way switching valve 

(43) every specified time interval, thereby switching over 

a flowing direction of working refrigerant flowing through 

20 the two transfer heat exchangers (25, 26), by which the 

sucking operation and the discharge operation of the two 

transfer heat exchangers (25, 26) are switched over. 

15. A piping cleaning method for refrigeration units, 

in which refrigerant piping (3, 5) is cleaned by circulating 
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a cleaning medium through the refrigerant piping, the method 

comprising: 

detecting an amount of cleaning medium w·i th which 

the refrigerant piping (3, 5) is cleaned and, based on the 

5 detected amount of cleaning medium, adjusting the amount of 

cleaning medium. 

16. The piping cleaning method according to Claim 15, 

wherein 

the cleaning medium is a mixed medium of detergent 

10 and refrigerant. 

17. A piping cleaning method including: circulating 

liquid_-refrigerant through rE;!frigerant piping (3, 5) by two 

transf_er heat exchangers (25, 26) provided on a heat pump 

use refrigerant circuit other than a cleaning circuit (2) 

15 through which cleaning refrigerant flows, the transfer heat 

exchangers (25, 26) alternately iterating a sucking 

operation by cooling a gas refrigerant within the transfer 

heat exchangers (25, 26) to effectuate depressurization 

thereof so that a refrigerant is sucked in from outside 

20 thereto, and a discharge operation by heating the 

refrigerant within the transfer heat exchangers (25, 26) to 

effectuate pressurization thereof so that the liquid 

refrigerant is discharged therefrom; and detecting an 

amount of cleaning refrigerant circulated through the 

25 refrigerant piping {3 1 5) and, based on the detected amount 
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of cleanin<~ refrigerant, adjusting the amount of cleaning 

refrigerant, wherein 

the heat pump use refrigerant circuit has. a 

throttle mechanism (48, 56) connected between the two 

5 transfer heat exchangers (25, 26}, a compressor (41) and a 

four-way switching valve (43), and switches over the four-

way switching valve (43) every specified time interval, 

thereby switching over a flowing direction of working 

refrigerant flowing through the two transfer heat 

10 exchangers (25, 26), by which the sucking operation and the 

discharge operation of the two transfer heat exchangers 

(25, 26) are switched over. 


