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Pat ent Specification Refrigeration Apparatus 5 Technical Field The
present invention relates to a split-type refrigeration apparatus. Mre -~ .
specificahly, the present invention relates to a nethod of setting and [
‘determning the refrigerant chargi ng anount when a split-type ‘
refrigeration apparatus is charged with refrigerant onsite. 10 Background
Art Split-type refrigeration apparatuses conprising a nit

equi pped with a conpressor, a condenser, and a receiver an r unit
equi pped with an expansi on val ve and an evaporator are mﬂ\ \\\\Mﬂm Whe
refrigerant charging of split-type refrigeration apparat rgured in

this manner has conventionally been handl ed by charging the s ! it
with a prescribed amount of 15 rReen} eecidigationn advance and chargin

additional refrigerant onsite in accordance with the | enﬂ mum‘mn\%mmpl pi ng
connecting the outdoor unit to the indoor unit when the H _ _
installed. Wien the refri gerantRegrri]gar Qggéialrrrﬁjsnt i s determ negoonsi te during

i
installation, the perfornmance an TP y of the equi pment becones

dependent on the quality of the installation and, in sonme cases, 20 the
maxi mum capacity of the refrigeration apparatus cannot be realized.

D scl 9sufr@n@tai s | nventi on The object of the present invention is to make
it possible to always obtain the optimumrefrigerant chargi ng anount by
maki ng i Thgmsshidihention ehas gea sptietypereafiigeratibn agfarangeMaretspédifixilly, Ite present
refrigeration 25 apparatus requires at the time of the onsite

i nst al | ainvention rejatsfie arredtiradopd iseitingandadsisamiaing shegreBigeiaptedhariging amaithwhep g

equi pped with a refrigerant circuit - in which a
split-type refrigeration apparatus is charged with refrigerant onsite.

10  Background Art

Split-type refrigeration apparatuses comprising an outdoor unit equipped with a compressor, a
condenser, and a receiver and an indoor unit equipped with an expansion valve and an evaporator are
well known. The refrigerant charging of split-type refrigeration apparatuses configured in this
manner has conventionally been handled by charging the outdoor unit with a prescribed amount of
15  refrigerant in advance and charging additional refrigerant onsite in accordance with the length of the

piping connecting the outdoor unit to the indoor unit when the apparatus is installed.

When the refrigerant charging amount is determined onsite during installation, the performance and
reliability of the equipment becomes dependent on the quality of the installation and, in some cases,

20  the maximum capacity of the refrigeration apparatus cannot be realized.

Disclosure of the Invention
The object of the present invention is to make it possible to always obtain the optimum refrigerant
charging amount by making it possible to charge the amount of refrigerant that the refrigeration

25  apparatus requires at the time of the onsite installation.



conpressor, a heat-source-side heat exchanger, a receiver, an expansion
valve, a liquid pipe, a wutilization-side heat exchanger, and a gas pipe
are connected together - and a liquid level detecting 5 means. The receiver
‘collects liquid refrigerant. The liquid pipe connects the receiver to the
expansi on val ve. The gas pipe connects the utilization-side heat exchanger
‘to the conpressor. The liquid |l evel detecting neans detects if the surface
of the liquid inside the receiver has reached a prescribed level. Since
this refrigeration apparatus is equipped with a liquid |evel detecting
means, it can be detected if 10 the surface of the liquid inside the

recei ver has reached a prescribed |level during refrigerant charging
operation when the refrigerant circuit is charged with refrigerant. Thus,
for exa if the apparatus is conflguredF$uch that it can be etected

when t th 1!‘? rﬁ@p,geragqgrapgaggrus ‘?eé‘%ﬂk,’ﬁ%g‘ clAme i FAYRPPY LR Equﬁégféﬁ“t Qe B

over char g %ﬁruggran to the refri.gerant circu ? can.
det ect ed’ "19 ?Toﬁear EvsiS ReA dfaﬁ%er’l LHGTR o PIRE"S 0|nq‘ﬁ1 ‘T bi'pe; pd)as pi pe,
and ot heﬁul&&ﬂﬁ%ﬁ% B epahpagglg M@Q&n @grerzgﬁ&aamgetﬂé?e h @IS E v TR Of

refrigerant charging can obtai ned easily by~ detecting when a prescrlbed
liquid | guek. Thefbeil & cORERIiINET eSS TRNRUIIPGRIcHBECts hBRcdi @ [d tBEdxBinsioR

apparatus described in claim2 is a refrigeration apparatus as recited in
cl ai m 1, val0Tkegas gipe cdnlectd thejunildaticdwéle heke eaddibngagionieatsmpessop The kquidlel) pass
circuit and a tenperature detecting neans. The bypass circuit neans
connect sdatdsng mesab Jasgctsaftbie sunfacesad gheiligpid diside thsfreceiver hevrepahedaprescabry leviehcl udes
an OV OFF val ve and a pressure reduci ng nechanism The tenperature

det ecting neans detects the tenperature of the refrigerant flowing in the
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mechani sm iquid I'evel can detected r cost
operation when the refrigerant circuit is charged with refrigerant.

Thus, for example, if the apparatus is configured such that it can be detected when the liquid surface
reaches a maximum liquid level (Lmax), then overcharging of refrigerant into the refrigerant circuit
15  can be detected. Furthermore, even when the length of the liquid pipe, gas pipe, and other connecting
piping cannot be measured, the required amount of refrigerant charging can be obtained easily by

detecting when a prescribed liquid level (LO) is obtained inside the receiver.

The refrigeration apparatus described in claim 2 is a refrigeration apparatus as recited in claim 1,
20  wherein the liquid level detecting means comprises a bypass circuit and a temperature detecting
means. The bypass circuit means connects the receiver and the suction side of the compressor and
includes an ON/OFF valve and a pressure reducing mechanism. The temperature detecting means

detects the temperature of the refrigerant flowing in the bypass circuit.

25  Since the liquid level detecting means of this refrigeration apparatus comprises a temperature



The refrigeration apparatus described in claim3 is a refrigeration
apparatus as recited in claiml or 2, 5 wherein the following are further
provi ded:,» a refrigerant chargi ng operation control neans that executes
charging of the refrigerant circuit with refrigerant while creating a
refrigerant charging operation state in which the liquid pipe of the
refrigerant circuit is filled with liquid refrigerant having a prescribed
density; and a refrigerant chargi ng ending neans that ends the refrigerant
charging executed by the refrigerant charging operation control neans
based on the detection signal fromthe 10 liquid |evel detecting neans.
Wth this refrigeration apparatus, the refrigerant circuit is charged with
ref ri ger éatcting meens sand af bypass rerpnit thehimelyfles pndPRUOAT | olve sand tacprpssurg redicidg | n

whi ch t he refriqerant circuit is fjll glmjth liquid refrigerant having a
prescri bRgCAvHR, }P"yl.‘q“fi}FYeh‘gantbﬁidgte“rt%jf’re]i'ag’ ra Y ©flar gi ng operation, refrigerant
charging is ended 15 when it is detected that the liquid surface inside the
recei ver has reached a prescribed level. Thus, the reliability of the

refri Qer @ﬂ:_tre gﬁgtwnquﬂn%(a@&ﬁ?édsin !:IQIH{ ﬂy Q%ﬁig-ggﬁoﬂ eﬁzfpﬁrjatg?{sqgéitgﬂn%fﬁnﬁi @Iti;ls
described I n ailm4 1s arefrigeration apparatus as recited 1n clarm 3,

wher &3 N {h@eih et fol MhE reStufiBer PRAde@XE RANGRINt Lifargd} Sflefatib® bRl heals tBxchanger
that uses air supplied 20 froman outdoor fan as the heat source. The

r ef ri ger aetutchhnging @f dpeaefigeram odowit woh refegensit ebid tredtmgtahefrigerhtiabargihgn such
that the condensation pressure of the heat-source-side heat exchanger

(whi ch aeresmtigstatginydyrtidired wpid pive bf therefigarapcieuitis fided wid[ligeid refieersohayol s t he
openi ng of the expansion valve such that a prescribed degree of .

super heat PrFRsthdmsity pphp rebeart chasiperrdingdnesat that endp, éheda‘gwggﬁnt&harﬁﬁé
utilization-sjde heat exchanger (which acts an evaporator). 25 -3 Wth
Phis T of PROLRHD e Risndh ShIRTE cost0h fohsR oot B 8l i RFPRr b han | s

necesgar qu.ié]lewi' gctecting means.

With this refrigeration apparatus, the refrigerant circuit is charged with refrigerant while a refrigerant
charging operation state is created in which the refrigerant circuit is filled with liquid refrigerant
having a prescribed density. During this refrigerant charging operation, refrigerant charging is ended
15  when itis detected that the liquid surface inside the receiver has reached a prescribed level. Thus, the

reliability of the refrigerant charging process is improved.

The refrigeration apparatus descﬁbed in claim 4 is a refrigeration apparatus as recited in claim 3,
wherein the heat-source-side heat exchanger is an air-cooled heat exchanger that uses air supplied

20  from an outdoor fan as the heat source. The refrigerant charging operation control means controls the
outdoor fan such that the condensation pressure of the heat-source-side heat exchanger (whfch acts as
a condenser) achieves a prescribed value and controls the opening of the expansion valve such that a
prescribed degree of superheating can be imparted to the refrigerant at the outlet of .the
utilization-side heat exchanger (which acts as an evaporator).

25



heat - sour ce-si de heat exchanger (which acts as the condenser) is avoi ded
and the gas pipe disposed between the utilization-side heat exchanger and
the suction side of the conpressor is filled with gaseous refrigerant.
*‘Therefore, a refrigerant charging operation state in which the liquid
pipingis 5 filled with liquid refrigerant having a prescribed density can
‘be achieved easily. Brief Descriptions of the Drawings FIG 1 (a) is a

bl ock di agram showi ng the refrigeration circuit of an enbodi nent of a
refrigeration apparatus in accordance with the present invention. 10 FIG
2 is an enlarged view of key conponents of the enbodi nent of a '
refrigeration apparatus in accordance with the present invention. FIG 3

i s an enWihdlesl refiigamation aReayatyso fellsetéant & mere diquid Hefrgeram JbRTNE MEcesfryain the
refrigeration apparatus, in accordance with the present invention. 15 Best
Modes  of NepistoRTCREIdE Pigt Px7hamger (BHICE@:‘I%%,thep‘ioé‘ge@F‘?)e‘ﬂa‘g’ﬂfgad? f188 PE disREedr esent
B S A e S S L
unit X > : . Nt ks eoui
corpr osaare EHRAL ThESREN ke e R e B PR R anger)
combi Nedgwddtithaiduid W 8Rint haing prébibed dERAL LIVe achievideasilypdoor unit is

equi pped with an expansion valve 4 and an evaporator 5 (utilization-side
heat exchanger). The outdoor unit and indoor unit are connected by a
liquid pipe 8 and a gas pipe 9 to forma refrigeration cycle A

(r ef ri geBaeftDesdriptienistof the Drapings pi pe 8 and gas pipe 9 include an onsite

pi ping section Z Item7 is an 25 indoor fan. -4

FIG. 1 (a) is a block diagram showing the refrigeration circuit of an embodiment of a refrigeration
apparatus in accordance with the present invention.

10 FIG. 2 is an enlarged view of key components of the embodiment of a refrigeration apparatus in
accordance with the present invention.

FIG. 3 is an enlarged view of key components of another embodiment of a refrigeration apparatus in

accordance with the present invention.

15  Best Modes of Working the Invention
Below, preferred embodiments of the present invention are described while referring to the attached

drawings.

As shown in FIG. 1, this split-type refrigeration apparatus comprises an outdoor unit X and an indoor
20  unitY. The outdoor unit is equipped with a compressor 1, an air-cooled condenser 2 (heat-source-side
heat exchanger) combined with an outdoor fan 6, and a receiver 3. The indoor unit is equipped with
an expansion valve 4 and an evaporator 5 (utilization-side heat exchanger). The outdoor unit and
indoor unit are connected by a liquid pipe 8 and a gas pipe 9 to form a refrigeration cycle A
(refrigerant circuit). Liquid pipe 8 and gas pipe 9 include an onsite piping section Z. Item 7 is an

25 indoor fan.



As shown in FIG 2, receiver 3 is equipped with a liquid |evel detecting
means 10 that detects if the liquid surface level L has reached a
prescribed | evel LOinside receiver 3. In this enbodinent, liquid |evel
*detecting neans 10 conprises a bypass circuit 14 and a therm stor 15. The
bypass circuit 5 connects the prescribed level LOin receiver 3 with the
*suction pipe 11 of conpressor | and has a solenoid OV OFF valve 12 that is
actuated so as to open when the liquid level is detected to be at the
prescribed | evel and a capillary tube 13 that acts as a pressure reducing
mechani sm The therm stor acts as a tenperature detecting neans that
detects the tenperature of the refrigerant flowing in bypass circuit 14.
The prescribed level LOis the surface |evel of the liquid refrigerant
collected in receiver 2 10 when the refrigerant i s needed the least (i.e.,

when t heASHSR{n FE B irseanysrat s Aenped ity e Had leydd detprding sgpns) 18 hey detesisithige

i qui o e B TR e -GBS RB Pt E Fo o s AR aUT Lo n
when t helece?fdgtlecgfli% Hand o &)%ﬁ)qlg% a}@?as@%ﬁ%nit 14 arftt a th%ﬁﬁort l(}?{[?gﬁ%mgs alfcuit

circulating refrfgerant 1s't gest) during air-con ng operation.

| tems 16cdnfec thY feseHb 18RNEOn febtder I LB GheSsubdt phgeCitl i R RoRPBRSUN £id bhda
Refrigeration cycle Ais equipped with a controller 18 that receives

det ect i Ogoienbig OMN/OFF vava 1R e i¥lashaded so hbtodpéh iiea SR Uikj@id @BlSOdetebed arted asnds
control signals to conpressor 1, expansion valve 4, outdoor fan 6, indoor
fan 7 aneptesobedrioictandiv/c@pilfary aibg &3 that ac@@s Cpressurg| reducing eptagism. Thertdrinser wher eby
it acts as a refrigerant charging operation control means that executes
char gi ngacsfas ¢ EmperaiEieseiegsine pansdhapdsjieisheremneragus ofithe rafriperant dpwing inRypass
refrigerant. ing . operation state i ich.liquid pipe §is filled with
| Cout & et SRR ald g et ahtr fydmitegr oG srtumist 2oy |1
acts,;qas ef rige . C i | hg - | ger apnt
char b ngehadhE hREARL wBhd 0GR EOWIRANP s oERRAUNE SEHP R AE
based ongMesAREiRE hir-@shdRtiodig bpdritRH The prescribed level is set such that the liquid level L

inside receiver 3 does not fall below a minimum level Lmin when the refrigerant is needed the most
(i.e., when the amount of circulating refrigerant is the largest) during air-conditioning operation. Item
16 is a pressure sensor that detects the suction pressure.

15
Refrigeration cycle A is equipped with a controller 18 that receives detection signals from thermistor
15 and pressure sensor 16 and sends control signals to compressor 1, expansion valve 4, outdoor fan

6, indoor fan 7 and solenoid ON/OFF valve 12.

20  Controlier 18 has a function whereby it acts as a refrigerant charging operation control means that
executes charging of refrigeration cycle A with refrigerant while creating a refrigerant charging
operation state in which liquid pipe 8 is filled with liquid refrigerant having a prescribed density and
a function whereby it acts as a refrigerant charging ending means that ends the refrigerant charging
executed by the refrigerant charting operation control means based on the detection signal from

25  liquid level detecting means 10. In the embodiment, the refrigerant charging operation control means



25 liquid |l evel detecting nmeans 10. In the enbodi nent, the refrigerant
charging operation control nmeans -5 controls outdoor fan 6 such that the
condensatd on pressure at condenser 2 becones a prescribed value (i.e.,
*such that nore liquid refrigerant than is necessary does not collect in
condenser 2) and controls the opening of expansion valve 4 such that a
‘prescri bed degree of superheating can be inparted to the refrigerant at
the outlet of evaporator 5 (i.e., such that the gas pipe 9 disposed between
evaporator 5 5 and conpressor | is filled with gaseous refrigerant). Here,
the refrigerant is charged through a shut-off valve (not shown in the
drawi ngs) that connects the outdoor unit X to the onsite connection piping
sect i on @ntralegytdoo faa 6 sysd that theppngdensation Pregsurs Ay edese i bagopss aPTESTIBRGVRIE

refrigerant charging.is explained.. 10 The control signal fromcontroller
18 contr @'F'ssuﬁ ?‘G%B?rg fgpd @%@W tgar'i‘df DECEREATE B Bﬁtscﬁ‘?‘?cblﬂ cg‘fdggﬁié)gg%fontr%l& ndenser
2 becones _a presgribed val [ .48, h [ QUi ; i t than-
is neces@gf% ﬁéggmp%%?néﬁfié?&“?%agg%%@ﬁgéggéfﬂgh%m%gﬂ#%gFéﬁ%ﬁggg%@Eing of

expansi oRaMRNE the Sl of fVBlorforBf (B8 SubiP@st thB9 pBE 9 AlspibPRiieaklporaerd be
inparted to the refrigerant at the outlet of evaporator 5 (i.e., such that

15 the o@9 dehpRsDr diis POSEFith @hsbRTeRpapRy. e, the REe@MPICBEEAN thlouptsafi | | ed
Wi th gaseous refrigerant). As a result, refrigeration cycle Ais charged
Wit h ref shugeff eaite (wdtish@vnain ttefdrawgreas phét colmeets) tha gutdpe uait Koo ths beite conprdtion s i n

which liquid pipe 8 is filled with liquid refrigerant having a prescribed
densi ty.ripugpestoni s chargi ng, sol enoid OV OFF valve 12 is in the opened
state. 20 As the systemis charged, the anmount of refrigerant circul ating
inrefrigerant cycle Aincreases gradually and the liquid |level L of the

refrigergnt jnside receiver 3.rises, en the liquid.level . L .reaches
prescri bggft’l &é?/%qeraﬁ@ Otﬁﬁel '€ ﬁ—‘glerg 1R p?r?]tfls\é%]untné rfioy%e as! g&lg & foT}P,ed's aturated
liquigl refrigerant flows

The control signal from controller 18 controls outdoor fan 6 such that the condensation pressure at

condenser 2 becomes a prescribed value (i.e., such that more liquid refrigerant than is necessary does
not collect in condenser 2) and controls the opening of expansion valve 4 such that a prescribed
degree of superheating can be imparted to the refrigerant at the outlet of evaporator 5 (i.e., such that
15 the gas pipe 9 disposed between evaporator 5 and compressor 1 is filled with gaseous refrigerant). As
a result, refrigeration cycle A is charged with refrigerant while a refrigerant charging operation state
exists in which liquid pipe 8 is filled with liquid refrigerant having a prescribed density. During this

charging, solenoid ON/OFF valve 12 is in the opened state.

20  As the system is charged, the amount of refrigerant circulating in refrigerant cycle A increases
gradually and the liquid level L of the refrigerant inside receiver 3 rises. When the liquid level L
reaches prescribed level L0, which is the inlet to bypass circuit 14, saturated liquid refrigerant flows
into bypass circuit 14. Up until this point, the saturated gas refrigerant filling the gas phase section of
receiver 3 was flowing into bypass circuit 14 and thermistor 15 was detecting the temperature of this

25  gaseous refrigerant.



into bypass circuit 14. Up until this point, the saturated gas refrigerant
filling the gas phase section of receiver 3 was flowi ng into bypass
circuit 14 and therm stor 15 was detecting the tenperature of this 25
*gaseaus refrigerant. -6 Wen saturated liquid refrigerant flows into bypass
circuit 14 as just described, its pressure is reduced by capillary tube 13
‘and it evaporates, causing the tenperature detected by therm stor 15 to
decrease rapidly. Thus, the fact that the liquid | evel has reached the
aforenenti oned prescribed |level 5 can be detected by detecting this rapid
decrease in tenperature and refrigerant charging can be ended at the point
intime when the liquid level is detected to be at the prescribed | evel.
Wth this nethod of refrigerant charging, refrigeration cycle A i s charged
with the _requir nt_.of refr“gerant The req

refri ger YHED &agﬁats%?%fifﬁ@%?r@véﬁw 01 H)@’aFSeﬁEfPﬁ 131as tJWé%esaﬁ‘?r?gcttﬁ nrgssurfds pi pes
cannot be measur e the reliabil.ity of t roved.
Pt her HEPERRY (A RAR S aRFS claliale ch Btk IchomiRtonk S ERD st o P

pressur ede@;eas%%m S%ihs, fhe %Pfﬂm llqaldng\%isﬁ;a"s khedq Y}ﬁ:laﬁﬁerﬁéntl&xed px%'st%iﬁeé @y nore
liquid refrigeran than is necessary does not collect in condenser 2) and

t he openiade @Jtccﬁé‘ﬁibﬁ B&kcRing W r¥8d dectegseGORInp&hthRAnEréfpetahi@har@inPEA D6 Ehdegd
degree of 15 superheating can be inparted to the refrigerant at the outl et
of evapostatieqioind in(timeewhen shedlyuidiee] is detegaisto bpatple Besdrilgddseld bet ween
evaporator 5 and conpressor 1 is filled with gaseous refrigerant). As a
result, a refrigerant charging operation state in which liquid pipe 8 is
filled with liquid refrigerant having a prescrjbed density. can be c¢reated
easily. b s mgthpdiof ECB‘%S’faéRféi‘fﬁm&é@fP&H%‘t"inﬁ}‘Fleo‘?‘Stc'l‘?égeéﬂﬁh thegrequiredamauptod ¢ o
sel ect th . capagi ty of recelv refri. not overfl ow
out o A T s e I S R R A R
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char gi ng anount that was | udge

Furthermore, outdoor fan 6 is controlled such that the condensation pressure at condenser 2 becomes
a prescribed value (i.e., such that more liquid refrigerant than is necessary does not collect in
condenser 2) and the opening of expansion valve 4 is controlled such fhat a prescribed degree of
15  superheating can be imparted to the refrigerant at the outlet of evaporator 5 (i.e., such that the gas
pipe 9 disposed between evaporator 5 and compressor 1 is filled with gaseous refrigerant). As a result,
a refrigerant charging operation state in which liquid pipe 8 is filled with liquid refrigerant having a

prescribed density can be created easily.

20  In order to prevent degradation of the COP, it is critical to select the capacity of receiver 3 such that
refrigerant will not overflow out of receiver 3 during the operating state in which the amount of
surplus refrigerant is the most redundant, and with the refrigerant charging amount that was judged
during the portion of the air-conditioning cycle when the liquid level L is the lowest (i.e., when the
condensation pressure is high and the density of the liquid in liquid pipe 8 is large).

25



during the portion of the air-conditioning cycle when the liquid level L is
the lowest (i.e., when the condensation pressure is high and the density
of the liguid inliquid pipe 8 is large). 25 -7 There are conventi onal
‘refrigeration apparatuses that, as shown in FIG 3, are provided with a
bypass circuit 19 that connects the top edge part Lmax of receiver 3 with
'suction pipe 11 of conpressor 1 and has a solenoid OV OFF valve 20 and a
capillary tube 21. This bypass circuit acts as a protection device during
defrost operation, but refrigerant overchargi ng can be detected by

provi ding bypass 5 circuit 19 with a therm stor 22 In short, a therm stor
22 can be used to detect if the level L of the q;ld refrlgerant i nsi de
recei ver Ter¢iare consentinead refrigeepsipmanprra@yes that, Aesho vy in; Fﬁ@ ae providethvithy typeser

refrigerant charging. In this arrangenment, a Ilcdul d surface sensor i.s used

as the | FiEitd® Thé\Fé‘ImeEFéfhé&"tpl ﬂ%jpaﬁéﬁ‘ﬁ’é"ffﬁfewi@ "T‘H‘é SIPBBEE e tcgmbrlﬁﬁgrelrﬁ“gd
herein re d scrl ﬂF &1 ﬁdl%&}qﬂ r-co§g5&51 INgle} dqgng but
the preséh 9% caf af s§s calpp i'ed to a refrigerafion dpparatus that

i's provi Qe%%fvefu{, , & 30(;5;,&%@% b WS Gvef aihe o weeté&eacﬁ}qﬁaﬁmﬁ@sas@f

conpr essor unit X so that the Tlow direction of

refriger gnditi1d wifalthGRisak 22Nn 6867, € thdrGiRBr ecah BY 88 edldakidiriaatibveneat ineg and
cooling can be performed. 15 Industrial Applicability This invention makes

it possi hifned tedrigzhar Gsidardcaberilgies adacled aappamnmah UeeMiindx dunag assomnbing hfter
refrigerant that the refrigeration apparatus requires at the tinme of
onsite i refigetdnttharging. Inghinarrapgament, a fipad eysfapangnsor is aipadiag the diavid teneldgicsipganount

can al ways be obt ai ned.
means 10

10  The embodiments presented herein were described regarding a dedicated air-conditioning device, but
the present invention can also be applied to a refrigeration apparatus that is provided with a four-way
switching valve on the discharge side of compressor 1 of outdoor unit X so that the flow direction of

the refrigerant in refrigeration cycle A can be reversed and both heating and cooling can be

performed.

15
Industrial Applicability
This invention makes it possible to charge a refrigeration apparatus with the amount of refrigerant
that the refrigeration apparatus requires at the time of onsite installation. As a result, the opttmum
refrigerant charging amount can always be obtained.

20



20 -8 Cains 1. Arefrigeration apparatus equipped with 5 a refrigerant
circuit (A in which the follow ng are connected together: a conpressor (1)
that conpresses gaseous refrigerant, a heat-source-side heat exchanger
*(2), areceiver (3) for ~collecting liquid refrigerant, an expansion val ve
(4), aliquid pipe (8) that connects the receiver (3) and the expansion
'valve (4), a utilization-side heat exchanger (5), and a gas pipe (9) that
10 connects the utilization-side heat exchanger (5) and the conpressor (1);
and a liquid level detecting nmeans (10) that detects if the surface (L) of
the liquid inside the receiver (3) has reached a prescribed | evel (LO,
Lmax). 15 2. A refrigeration apparatus as recited in claim1l, wherein the
liquid | evel detecting nmeans (10) conprises a bypass circuit (14) that
connects the receiver (3) and the suction side of the conpressor (1) and
i ncl udes an OV OFF val ve (12) and a‘ﬂ@§§sure reduci ng nechani sm (13) and a
tenperature detecting neans (15) that detects tenperature of the
refrigerant flowing in the bypass circuit (14). 20 3. Arefrigeration
apparatug a [=To B J 2, Wherein the followi ng are further
provided? ‘gﬁﬁégk%ggﬁgﬁ?ﬁ%%1@%%%ghgperation control neans that executes
charggng of the refrigerant circuit (A wth refrigerant while creating a
refrigerant charging operation state in which the liquid pipe 25 (8) of the
r ef ri ger anta efrigetanttcircul) (A) $n Whikh thel foiotvinglareqponictcted fogether acvimphasor (I ttat
prescri bed density; and

compresses gaseous refrigerant, a heat-source-side heat exchanger (2), a receiver (3) for

collecting liquid refrigerant, an expansion valve (4), a liquid pipe (8) that connects the receiver
(3) and the expansion valve (4), a utilization-side heat exchanger (5), and a gas pipe (9) that

10 connects the utilization-side heat exchanger (5) and the compressor (1); and

a liquid level detecting means (10) that detects if the surface (L) of the liquid inside the receiver

(3) has reached a prescribed level (L0, Lmax).

15 2. Arefrigeration apparatus as recited in claim 1, wherein the liquid level detecting means (10)
comprises
a bypass circuit (14) that connects the receiver (3) and the suction side of the compressor (1) and
includes an ON/OFF valve (12) and a pressure reducing mechanism (13) and a temperature

detecting means (15) that detects temperature of the refrigerant flowing in the bypass circuit (14).

20
3. Arefrigeration apparatus as recited in claim 1 or 2, wherein the following are further provided:
a refrigerant charging operation control means that executes charging of the refrigerant circuit
(A) with refrigerant while creating a refrigerant charging operation state in which the liquid pipe
25 (8) of the refrigerant circuit (A) is filled with liquid refrigerant having a prescribed density; and



-9 a refrigerant chargi ng ending neans that ends refrigerant charging by
the refrigerant charging operation control neans based on the detection
signal- fromthe liquid | evel detecting nmeans (10). 5 4. A refrigeration
‘apparatus as recited in claim3, wherein the heat-source-side heat _
exchanger (2) is an air-cool ed heat exchanger that uses air supplied from
"an outdoor fan (6) as the heat source; and 10 the refrigerant charging
operation control nmeans controls the outdoor fan (6) such that the
condensation pressure of the heat-source-side heat exchanger (2) (which
acts as a condenser) achieves a prescribed value and controls the opening
of the expansion valve (4) such that a prescribed degree of superheating
can be inparted to the refrigerant at the outlet of the wutilization-side

heat exchanger. (5) (which acts as _an evaporator). 15 -10_. .
agreﬁ"iggrar)lt cﬁnarging end?ng means that ends rei%gerant c{le?rgmg by the refrigerant charging

operation control means based on the detection signal from the liquid level detecting means (10).
5 4. Arefrigeration apparatus as recited in claim 3, wherein

the heat-source-side heat exchanger (2) is an air-cooled heat exchanger that uses air supplied

from an outdoor fan (6) as the heat source; and

10 the refrigerant charging operation control means controls the outdoor fan (6) such that the
condensation pressure of the heat-source-side heat exchanger (2) (which acts as a condenser)
achieves a prescribed value and controls the opening of the expansion valve (4) such that a
prescribed degree of superheating can be imparted to the refrigerant at the outlet of the
utilization-side heat exchanger (5) (which acts as an evaporator).
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