10

15

20

25

1 DESCRI PTI ON Subcool i ng Apparatus Technical Field

[ 0001] The present invention relates to a subcooling
apparatus, which is incorporated to a 5 refrigerating
apparatus including a heat squrce unit and a utility
unit, for cooling refrigerant sent through Iiquid

si de comuni cation pipes fromthe heat source unit to

the utility unit. BackpipemraiPATON 0002] Subcooling
apparatuses are known which are incorporated to

Su&ﬁ%ﬁh@@qﬁ&&ﬂﬁ appar atuses for the purpose of
I ncreasing cooling power so as to cool refrigerant
Téaﬁﬂkmﬁf 10 a heat source unit to a utility unit of
e refrigerating apparatuses. [0003] A subcooling
[ofﬂﬂﬁ’af Cﬁféseﬁt RS Arel dles th A sub¥ R SppRahRMVhidRG R BEpotated to a

orporated to an air conditi oner i ncl udi ng an

refﬁg%)rqglg% a;ﬁﬁi‘attusaﬂgluﬂ The! AYEAPE U dnit andRP@iIft) GAdt| fbr cddIBrg refrigerant

apparatu whi ch includes a subcooling
Sion BRY etk Meht¥Burte d6lltQo Bfe Wility unit.
serft_ %‘?ﬁ@ggsglgm%ﬁugg{al 8?1Br§ﬁpe t hat gonnects th % = T
BaQHél%ﬁﬂﬁ it 15 and the indoor unit. The subcooling
untt pertornms a refrigeration cycle by circul ating

[06(9 rg )%/Bélﬂ{ ggﬁxgﬁlse%u beoAldode Walith 98E alfcofobAsd ttot Refrigerating

an evaporator of the subcooling refrigerant

apl?:drﬁtﬁégstfglt ﬁ{é J’E?%JSE 9¢ frﬁﬂéasﬁ cbaﬁl%a?éw&%ddsttb Q&ﬁrreﬁ%@ﬁant sent from

omth si de nication pipe

a h?%%ﬁ&le e (&8 ﬂﬁ?ﬁ St &QH& Rl C@%ﬂf%a‘c&feg ' ger ant sent

mthe out unit to th nit of the air

[O(ﬁ)@ dit | E% Bhngée ?aiuﬁ&ﬁiﬁsl QWBTok Bh%ﬁrﬁxlaﬁ,!ﬁ&y Phtetith®ocdBent 1 is

UId t sent tot i ndoor It to increase

1nctoﬁg)r§tg l fon 9n C2PaGId¥ionkL qgﬁﬂ]ldl?g gesaihpdufiRont ahNéhdoor unit.

coo ing apparatus is providéd for increasing the

Spgéiﬁbdlﬂrg tl&omco&%gaﬁ@afattﬁsn %ﬁéhe ifcRides dekuBidJlifig @BRA%E At Sircuit, is

an“air conditionér or the |like. Accordi ngly,

preR&dEh B0 nfia10 '8¥ ¥ lﬂ'ﬂf‘d SHOERRL ARG @RP AR MR cbiinects the outdoor unit

non- operatlon 0 refrigerating apparatus is

and PR or Hgﬂ.e . PRE rsﬁfgdogﬂ P nf HRrPHHRE Q0lhiG - ARRAERILI By Idikculating

t he Ition t He refrigerating apparatus

ref'ﬂ%@rraﬁf @Fth@%u@co%ﬁﬁé &ng}aﬁto&rctﬁﬁ% 1881 E’jpﬁﬁ et dperut&f of thB Qubcooling

r condi tioner nonsense. hi s way, It

A TN P e, g s
coRRinAkatigA pﬂe‘?‘t &hef ulgc%%lmg apparatus cools the liquid refrigerant sent from the
outdoor unit to the indoor unit of the air conditioner, thereby lowering the enthalpy of the
liquid refrigerant sent to the indoor unit to increase the cooling capacity.

[0004] As described above, the subcooling apparatus is provided for increasing the
cooling power by assisting the refrigerating apparatus of an air conditioner or the like.
Accordingly, operation of only the subcooling apparatus in non-operation of the
refrigerating apparatus is nonsense. The operation of the subcooling apparatus in the
condition that the refrigerating apparatus operates as a heat pump for heating operation of

the air conditioner is also nonsense. In this way, it is necessary for determining whether

or not the subcooling apparatus should be operated to know the operation state of the
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2 refrigerating apparatus to which the subcooling
apparatus i s incorporated. [0005] Under the

ci rcunst ances, in the conventional subcooling
apparatus disclosed in Patent Docunent 1, a contro
section of the subcooling apparatus is connected to a
control section of the air conditioner to formone

| h . ' :
refrg g%%tgrg% qp?jgéf’agllgsg‘g rW:aEfl& @ glﬁﬁc%!oh@f gﬁﬂsa?zg%gfs nltl(!rg)(‘r;‘%)o@ated.

us recelive cating an

[Oﬂggﬁ{[?r%ielogléeﬁgéu%l&%nctte SnahL &R ki%hﬁ”&fbao&ll[]ngrﬁ Afatus disclosed in

ction o e air conditioner.
Pago Rt e PR B < oo PR b SRR hlesRf g g comrol
secgg{lt tethgir?ﬁjrl F%g{ftgog{gir E(gl M@% ecgtlgﬁo g)g;ﬁ.; ’h})e gmeségﬁon of the
SRS P Rl SRt EBaEBBL R R i oraiions

gy (kP ) PERR A ERPRGE, dhelgPE S aRA hE St Berforms

whi.ch t he subcoolin aratus.is. dnc r d .
opET pRSrot S briae T REE gl bl ot P St A0sechgh of te v
l%ﬁgaratus to the 15 refrigerating apparatus, wring
CORUHOR -ansmi tting a singal therebetween is necessary,

t hereb | icating jnstall.atio f t : [
PatgpRratoret PP Rar PARrC AR kA Gier RSHEEESD ftas333A

installa&i?n of, the subcooling apparatus, resulting in
Sumany ofithe Inyenfiog \n| es  caused due to such

ro B ARS8k i e o B et Tovent] on s

OGRS 53sEPE A rPRST L SRR Bl g v o
RIS A AT LA AL 19 SRR Gkl Shars s
P LB ST R AR L R BRAAL B o e
Bl S S Koed JeaR RS Trpo: ey
coRRRR B L 3, RS RERIBE rhfy Sorh e g o o
LB 5T 05 ng P b OB g5 R, g o
caused due %oesduc{a Sniss-installation.

[0007] The present invention has been made in view of the foregoing and has its
objectives of enabling operation control of a subcooling apparatus without sending and
receiving a signal to and from a refrigerating apparatus to which the subcooling apparatus
is incorporated, of simplifying installation of the subcooling apparatus, and of obviating
troubles caused due to human errors at installation.

Means for Solving the Problems

[0008] The first invention directs to a subcooling apparatus which is incorporated to a

refrigerating apparatus (10) that performs a refrigeration cycle by circulating heat source

side refrigerant between a heat source unit (11) and a utility unit (12, 13, 14) connected to
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3 each ot her by neans of conmmuni cation pipes and which
cools the heat source side refrigerant in the
refrigerating apparatus (10) sent fromthe heat source
unit (11) to the wutility unit (12, 13, 14). The
subcool i ng appar at us i ncl udes: a refrigerant passage
(205) connected to liquid side conmunication pipes

eac%zgﬂihe?éo)yf ﬁl%?ly Gf rc%frﬁlinﬂ?%a@%gn nIIQR@sOQﬂd abiish (cdOlk; thd Ieat source side

coolin clrcult whi ch cooling fluid

ref{ilﬁé;r t;eiéiltath§ L{'Qﬁfgggzl‘déti:ﬁgeﬁﬁg#apﬁgghﬁgaﬁrfréﬁ 103 hezft%ufb@‘llﬂitnﬂl) to the

sour rant in the refrigerant

utiﬁ%ﬁt?nﬁ? FlaZI(,] égg %@?Br/ Tﬁ]lg aS‘.leO%ﬁ?g %g?ﬁ]gfﬁﬂs GRILAR: ??é’ﬂriig@ﬁnt passage (205)

ol "neans or controlling a

B DR L7 B o s 00
oo R e R BB o PGsPL P IR o d ' PcdoBbE bR R hanger (210
for, fodtr UE D ARRE e TPEpete 1) YE SRR RS 1B0S) by heat
B e T B T
o R TRTAL s DS A a0 g g e s
Soﬁ%ggpagggg%%égﬁt.g&%ﬁ%%gﬁf%%%g%eﬁﬁgﬁftLgeheat sour ce

oy SRl S LSARTE B P s
ST o M -
o35 0 5 L STy AL PP ARS8,
L0 OB WA TIPSR o e it s
RN 1o, 30 S RGP AR AR M ot s
P R L R o e o 1
RS it
BEFEAF3E 438 gL 0091 A St
R R M b o BT P,

TR e S8 oprin o
BT RO e Ty e o0
resiosdl 9nlf08u 2% ABELALE DS the refrigerating apparatus (10), and therefore, the
operation of only the subcooling apparatus (200) in non-operation of the refrigerating
apparatus (10 is nonsense. Also, the subcooling apparatus (200) of this invention is
provided for increasing the cooling power at the utility unit (12, 13, 14).  Therefore, in the
condition, for example, that the refrigerating apparatus (10) serves as a heat pump, no or

less effect is expected through the operation of the subcooling apparatus (200). Thus, the

state that the subcooling apparatus (200) should be operated or should not be operated
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4 depends on the operation of the refrigerating
apparatus (10). [0011] In contrast, in the subcooling
apparatus (200) of this invention, the control neans
(240) controls the flow ng suate of the cooling fluid
in the cooling fluid circuit 7(220). The control neans
(240) perforns control of the f|OMAng state of the

de}ﬁe%ﬁ% bggnef(l Lé}a(élo %@‘a{ecyeﬁ‘%el‘éﬂ ? IPEEHUL ng state of the

sSource si refrideran frlgerant
[O(ﬁellclﬂ's%aér%sg 5%1| tgéé Ql}ﬁer%gh g%%a{r&g% gﬁﬁgggﬁeﬁg&?’)the tdiRrol means
B T S L

co&?om%ng ﬁiﬁl()? gFrf&'nE e?(ﬁlgl%il'o %E)ﬂo%f?%"?tatm% Eiécnﬂlngﬂuuﬁ B&ording to

oper at'i rlgerat g appar at us (1

thecii&ylgg g’} gd?ﬁi{le%{gﬁ J%%rc?%?de reﬁ*g g i b kfé‘%?% %}S%?cﬁ{ (fﬂB? In the

ererri era passage

refglg%%ﬁ 1 ﬁ%ga%ez(gﬁ?)c e e?a(lg lséﬂfr%ﬁ §1d¢:2ré1q V%eparnt in? Qﬂhfr{i‘ $etween the
sl o R L2 LA oo
Pllﬁ?t %ldrﬁf)lff §|r 3| :c]:(éorgmgi1 tﬁe {)]gérgtfc(a aﬁ&te%%%ﬁ@%?n%per apa)aratus (10)

I’gha I'ng to t

o 7l A A ORI a8
el ?ﬁ%% or? SULED %BHPEQ‘R’ZO?. KRB BPERR 306 conteols the
ﬂogvﬁrg) cooilln? Wge c&tl{r{ IRy rcﬁ {29;%3&?@19 to the flowing

Ska era clrcul i nctfudes

st a?e‘?ﬂ?'a g}g%tl ng co ?}% gﬁ gfa&{ ﬁlczté} a?ﬁjlgeﬁﬁ{ %CO%%I (%%5) without receiving a
I
oL aBTEA, % WSE AP 1 Byl AR o e
culatin 20 subcoollng refrigerant in the

re §ii§%r@§8$f’ ?tg? fll &er ant circuit (220) of the subcooling

AP LA PR PRI s venion
o SO RO b o G AR RS ARSI AT, and e
sug(bogglpg gecflﬂ it %1&%&9%%06) Equ e%%CS%BLAJi g é:el:rﬁﬁ%%xa(ﬁﬁ 1) and pgrforms a

source s ri er

e e PR pY 3@? S GO e e SA? gl
[0‘;) ﬁj eﬁ'[ *hg nSec{n?,'r]d tlrg %Hﬁ&p SR lréi’i]% I?aglgﬁ')c@?%fés Oelrfopﬁec? €500tk ulating the

I 6l nmean

sugci:oo‘ﬁﬁlg a}elfr?gnerg’x{t ale t}?e S{lg(.‘%oﬁ E Cl%?leée'i]%ltr &lduid fiﬁﬁt of the subcooling

apparatus (200). The subcooling heat exchanger (210) performs heat exchange between
the heat source side refrigerant flowing in the refrigerant passage (205) and the subcooling
refrigerant. In the subcooling heat exchanger (210), the subcooling refrigerant absorbs
heat from the heat source side refrigerant to be evaporated, thereby cooling the heat source
side refrigerant.

[0014] Referring to the third invention, in the subcooling apparatus of the second

invention, the control means (240) controls a circulation state of the subcooling refrigerant
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5 in the subcooling refrigerant circuit (220) by

controlling operation of the subcooling conpressor

(221). [0015] In the third invention, when the contro

means (240) adjusts operatlo% capacity of the

subcool i ng conpressor (221), “the circul ati on anmount of

the subcooling refrigerant in 5 the subcooling
in &1?3 ShigRbAR r&‘frfg%&lt cﬁraaﬁ))(zmr bfscon%mhgf@feeatm@om K9 subcooling

e operation of the subcooling conpressor (221)
CO@E&§QH§2§ ntrol of the circulation state of the
bcoolin refrigerant in the subcooling refrigerant

[O(FI'S Oithe (}ggf}ﬁlverﬁ%l %eﬁ%{eeéd'n’trﬁgn'fe%st 90§ &Ytk o?eratlon capacity of

ention, 1n the Subcooling apparatus of "'the thir

the dgh%%%l:ir%ec?mnﬁl\%ﬁso? ﬁﬂtlg Ofhe &R 0B 6F ﬁﬂl)ouﬁlebﬁﬁl'éssuﬁcoohng refrigerant in

I rect e heat source side refrigerant

the éu%&ﬁolir#orehrgh #}& chrBiik | m'j Wi 53R G0 2o BE 1R GleBdtRn of the

eat sou ce'side refrigerant flows or

sutgc%%ﬁn n‘kaeg QZ&S g&?f&ﬂﬁopeﬁﬁé%ué@%n kfdte of the subcooling

operation-o |ng conpressor (221) as the

reff %Qﬁ%ﬂﬂtﬁé ?Lfb%o&ﬁsgtx?%%‘?ﬁﬁ {&qo i de refrigerant, and

e control rmean e subcooling

O(Flh%i%e ir é 5 1d Jf%uth; GeMtd fr{' Hﬁh@ @%&Bllﬂ@ apphr@u$ bethe thikPtnvention,

ource e refrigerant flows Tromthe heat

the® 9(“1&1%? Pﬁgﬁ% g‘gﬁihetﬁz&% rdii%cﬁ(l;}ﬁmu\tvhlch ttl3/e Wbt Sorde 51dt1, §efr1%él)ant flows

géerant passage ( or stops t

in ﬁ'{%elreﬁg %egaﬂltt %%%stag&ﬁ 5’919(? bispg ﬁ%}ﬁ%ﬁ Qﬁ@ﬁea@ gg&r):e blﬁe "i‘efrl gerant flows

at source side refrigerant flows from

or tdBQ% % 11}?&/3/1}}] lftgﬁgegaéf Pagsﬁ e ﬁfhkgﬁﬁwgéﬂﬁoﬁ e thehﬁfyco@ﬁ{g &Snpressor

I gera ass 205) or in a

"
(27?1])%"3 Shd h@hﬂ%ﬁﬁ?@ %?télge;%& %glél‘gé‘é Qige réfgi )Elfaﬂf %g%ljléﬂgcﬁﬁrtom g{eans (240)

aupgy Eﬂefku*o@ g By %9& (ggﬂtta %nt‘i‘i’ﬁé’biae&%ﬂgkn def.rchst th@ Beat source

OW ng s refrigerant 1 n operation of

mcfe'}g?géf’a‘}x? ﬁUwg 91'0218 Q%ﬁ%g?&fur&@&&? gl?ﬁﬁﬁnﬁé @ahdiYity &#0€(12, 13, 14) in

nmeans etects [ om ng state of

thd Q?née%l{t gngr ?@ 20%2 BFstgxf?sot\% R8erdlib 26 the Bultholife COmPresSOr (221)in a

ger I ger nt passage (205)

Sta?%%%g? ‘F}%get@(?gﬁ’%?o rbﬁllgaﬂﬁ félﬁ%v§ !frgﬁf t?ﬁ?)tslllﬁﬁgztﬁ??ofnﬂ 92) towards the
heREoh e i (ﬁ?gg{lghg rxleﬁ:lgﬁfaﬁgg sgzﬁget 65) &'ﬁg%usk?&@ ‘i’ljldtrﬂl% heat source side

conpr essor SI'S the etected fl ow ng

reffi g?{aﬁt thestn%? %fnrl't r om eﬁa‘m ﬁgg%agg t hat the

er ant eat source unit (11)

P g L g
reﬁ%@fant he OliJ@;aElbg%faﬁlk "Qbcooling compressor (221). Specifically, the control
means (240) detects, as the flowing state of the refrigerant, the flowing direction of the
refrigerant in the refrigerant passage (205) and flow of the refrigerant in the refrigerant
passage (205).

[0018] The control means (240) of this invention performs operation control of the
subcooling compressor (221) on the basis of the detected flowing state of the refrigerant.

The state that the refrigerant flows from the heat source unit (11) towards the utility unit

(12, 13, 14) in the refrigerant passage (205) can be judged as the state that the refrigerating
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6 apparatus (10) perforns operation for cooling an
object in the utility unit (12, 13, 14). Therefore,
inthis state, the control neans (240) allows the
subcool i ng conpressor (221) to continue operating so
that the subcool i ng apparatus (200) cools the
refrigerant flowwng fromthe heat source unit (11) to

applaﬁhgltlsuﬁjdgiﬁe)‘foﬁﬁlb topbrhBon ¥b cdethg doholjedtt inadt utilie ubi dU2, 13, 14).

5 refrigerant flows fromthe utility unit

Thérdfore, 4 thid Shtel BAOHBOL IB@a)uﬁG(QIO)Sa%% Rhdlflibodlink) contpréRer (221) to

c
refrigerant passage (205) and ‘the state that the

co#@%éi)o%@faﬁﬁg fog: t subk@WineNagginise{2009 ﬁg@!@tthe Péfsiga@st flowing

can Be judged as the state that t

froh&thE hOR ko anﬁﬁgf')rtﬁttlﬁ’esutfliltghnﬁ QES 13014). PR EGHiFAst, @ state that the

operation for cooling an object in the utility unit

refﬁ%%%%tliozvz%;%m P %fiﬁﬁgﬁrﬁt 12113 1 NH 6w URSheal BGureOTAIE 011) in the

stops t operation’of the subcooling

i ' inOfe Q&
QTR (80 BE s LS A HonREgaFacs Rl ot stigrn

pas%%er ﬁjﬂfsﬁ Rah rb%%ﬂﬁééﬂtnﬁseiﬂ{é Lhe ﬁ'fallbﬁﬁqjefr rﬂﬁ?aéﬁhtéﬁusotlﬂ) does not

nventi-on; control means (240) activates
b ' ) . t : ;
prf, SRR, STRIAN A S uR IR, gum o,
the?%?%ﬁe%l 'tl{égcc%ﬁfy? ’rn%%ﬁg r(%%(ﬁtzs}%}fsl ﬁnlé:z ﬁpﬁﬁg ofl ﬁ@%@bcddﬁn‘g%&npressor

i nvent on e (240) tinmes el apse

(21} e D dEssity Bperelbnio o sl Ao URS ORI ) 1)
[00;1?] {%&%ﬁﬁl&!}g ﬁle%ﬂlglfhﬁkgl m_rsﬁﬁﬁﬁfiné 2paratROBF BLAR $vention, the

e prédetermned tiné period fromthe tine point

colti Qnéa?? r(nfé:fabﬁ %9@%5&%8%19 gﬂino%ﬁﬁQ EorhBeddor (3215 PRPE PredtRmined time

contro etects ' the flowng 'state of the

el 5 i P B0 gkt R g,

t | i . .
[Oqggg tlﬁethe PURGRRA 'tﬁ%gfng&g 2R 524G§Qtnée§§e}]ﬂps§@ el B the time

opérating or $hou st opped. Referring

poinP WS ?ﬁe)(ts{}%dggpﬁgtrdgﬁ{br?sg&e (ﬁi’i‘? Cigoété)ﬂgsd?p Acatdtiro?f means (240)

any one of ourth, “and t1tth inventions

act%\ége%.gtﬁ% Zéggsgéolf?‘gfwggﬂéésgxe F}Zg‘? tug‘bﬁ rgi’ﬁ{s@tolfrtﬁe deleeihiRd time period

tecti tenperature of "the heat

R LML spaChr g gl S s

(2{0{1%&@&1&“1@%&&?@ j hee%ﬁi’g%%ﬁfm (tﬁé%friggény‘?gisg%@ (205) after

e control judges the flowng sta

acﬁ\tb?ioﬁ%ﬁ*tthes%ﬁﬁcg%ng:c&ﬁlﬁ&%g 0§ Pl ind @ whhiBeBAS khc@bling compressor

variation in _ e of ‘the refrigerant
RS R e Pt O PR e sPT8h 1) ' Te acti vac e,
[0021] Referring to the sixth invention, the subcooling apparatus of any one of the third,
fourth, and fifth inventions further includes refrigerant temperature detection means (236)
for detecting temperature of the heat source side refrigerant at a part of the refrigerant
passage (205) nearer the utility unit (12, 13, 14) than the subcooling heat exchanger (210),
wherein the control means (240) judges the flowing state of the heat source side refrigerant

on the basis of variation in detection value of the refrigerant temperature detection means

(236) from a time point when the subcooling compressor (221) is activated.
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7 [0022] In the sixth invention, the subcooling
apparatus (200) includes the refrigerant tenperature
detection neans (236). The refrigerant tenperature
detection neans (236) detects refrigerant tenperature
at a part of the refrigerant passage (205) nearer the
utility 5 unit (12, 13, 14) than the subcooling heat
exchanger (210). [0023] The control neans (240) of
this invention judges the flow ng state of the

[0022] IThORE aRkthi MvERRN ehd kPRbalitg PPsEage (80P Inchwet hie refrigerant
basis of variation in detection value of the

tenfRhdth@edABdtichaiPAaRB6E delkaeiRnfeansertdsd Jetbétivn inbens (236)
time point when the subcooling conpressor (221) is

dete6d ir¥loeint fPipePataditt @ padrh6f Gk atRigbRat phdiseJd@OSY hiédrer the utility
val ue of the 1p0 refrigerant tenperature detection

unfleB 13 ( PBRharfiBe keRDBEnABedt BecHahg® (21®pses from
activation of the subcooling conpressor (221) can be
[0028f9B% @snitdlentha! €240)abf thie MOBMRMAidEs Ghe tfl®ving state of the
refrigerant cooled in the subcooling heat exchanger

refligdi@ht inSthel@é@izbAs gysségée(zos)‘ bh R Bits oft @ARAPALN detection value of
detection neans (236), and in turn, can be judged as

' i6h i inRpdifevi@ahe subcooli
I SSER R e gt ) s e it ghooing

coﬂnﬁrefsaﬁ é&y &f hitpafant F@ﬁ%ﬁﬁﬁge,( Ad53tateAhaO the! Aedtioht falue of the
that the detection value of the refrigerant

reﬂrig&ﬁﬁtr RinpEAIEHESLE A MEBRT236) 2A36adte 8S tHRAUmY Slayses Yk activation
after a predetermned tine period elapses from

of @fel bl QmprbRos(29PeAl BY HRREPELEROfaté At khe RhReature of the

judges as the state that the tenperature of the

reftigEhO8SAEY i Ble0hdchdIY Rkt ieﬁéﬁnﬁ&e(ﬁﬂ?@@@éﬂe&@d heathe refrigerant
exchanger (210) 1is detected by the refrigerant

ter%;ﬁé?ﬁﬁfeah%@ti&ehﬁﬁﬁé PI3FTERRS if 2t|§ﬁ‘), &h B jbdiRdsiatie that that the

e 20 refrigerant does not flow in the refrigerant
refRBSAA0R0WL o the AR2ouRRAGAH (1Y tdviirddBie S8VIONLRIE (12, 13, 14) in the

i nvention, the subcooling apparatus of any one of the

reftiBLagh paJsQ%g s andidd, fthd sty eRdti BB Sddtébtibh valhed GF UHE Sefrigerant
refrigerant tenperature detection neans (236) for

terfiSrRGEd MedRANRERL Y086)0dock Bt bﬁ?tqv%ﬂ Witef a PrétRtermined time period
refrigerant at a part 'of the refrigerant passage

eldpdQFtof @8 fltioh T thid NHCBMiﬂg?%d{no%';%Sr &31) 40 bé haned hethe state that

subcool i ng heat exchanger 5 and evaporation

thed RAPEFAIrH 08 tteleBidcr AR HARAO Hobiddihtd @& sdBdcRTihiz Meat exchanger (210)
evaporation tenperature of the subcooling refrigerant

is HBtedibB® b5 URE QO ioBANN R peBAGRANGR  oh 24ébns (BHOI & & thRSstate that the
control ° means (240) judges the flowi ng state of the

refRgAnSRIL 06t 869 ¢n IR\ EfHGSFANpasabtl (D@5 Pasi s of a 8

[0024] Referring to the seventh invention, the subcooling apparatus of any one of the third,
fourth, and fifth inventions further includes: refrigerant temperature detection means (236)
for detecting temperature of the heat source side refrigerant at a part of the refrigerant
passage (205) nearer the utility unit (12, 13, 14) than the subcooling heat exchanger (210);
and evaporation temperature detection means (234) for detecting evaporation temperature

of the subcoeling refrigerant in the subcooling heat exchanger (210), wherein the control

means (240) judges the flowing state of the heat source side refrigerant on the basis of a
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detection value of the refrigerant tenperature
detecti on neans (236) and a detection value of the
evaporation tenperature detectlon nmeans (234). [0025]
In the seventh invention, g subcool i ng appar at us
(200) includes the refrlgera t tenperature detection
nmeans (236) and the evaporation tenperature detection

detm'a’[!a thg e?f gf: fan{ &}nr | 4808 e teL GO ﬁ{eﬁﬁsuegﬂjﬁ{ds& Hét@&lon value

I'gerant tenperature at a part

f Cwlzecffét% rtlg“%%i%?‘}r‘f ﬁ@t%g‘t méa?ngg earer the utility

|ng heat exchanger

[00(2%1%%1 tggtgg S a t Lony gﬁgé%%%% 5}%3?&5? Qdﬂ? NndlR&3Sthe refrigerant

atlon

ten%;%%%oogﬁie@lte% éﬁ%&aﬂe@ggﬁ E*&%a 'efng h.?gg%t)ecuofn means (234).
o R aszécgée%z@%egw%m%%awre s o
o i LR B B Y oo e
bl MR e —
Byt @“tre%rh%%ﬁef LA L 0 e D)
BB oRRels SRS TS of TS kO J0Bel 382 16RE St of the
I re e i St i .
AR A B P i
terpperatEe e&%c%q 5‘ %ﬂw?%%gzg}éhe é’n st%tg'r% artglircfzdetéﬁmnlv@ue of the
reﬁt %ﬁ;%g@g et eCt' oihs (2 Bf‘)ﬁgg gﬁtBr $rg£tglfe blggd;eg%%ectlon value of
met sﬁ%@%%foa?f%%ﬁ%%aé@r?. L 550, SRR g o
terppggie ot e 6O f e S RRIG! e Rbgh O i hg:;ﬁ%%% 6??6)% fetected by
B F M e
o R B R RS, 2Pl g QR i 2, 1516
o PSS e PIRVE Pl 2 P45 Dt e of 0
B L PS80 S U B8 gesgon e o
Nt e
temperature of the refrigerant before flowing into the subcooling heat exchanger (210) is
detected by the refrigerant temperature detection means (236) or as the state that the
refrigerant does not flow in the refrigerant passage (205).
[0027] Referring to the eighth invention, the subcooling apparatus of any one of the third,
fourth, and fifth inventions further includes: first refrigerant temperature detection means

(237) for detecting temperature of the heat source side refrigerant at a part of the

refrigerant passage (203) nearer the utility unit (12, 13, 14) than the subcooling heat
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exchanger (210); and second refrigerant tenperature
detection neans (238) for detecting tenperature of
the heat source side refrigerant at a part of the
refrigerant passage (205) nearer the heat source unit
(11) than the subcooling heat” exchanger (210), wherein
the control neans (240) judges the flow ng state of

ex%;eﬂ{?%{}te@ﬁ 0% %Hfl %@ccﬁfddtt%ﬁrf Rhdrk 98h A RN ddERicBAREMsT298) Br detecting

on"val ue of e first refrigerant tenperature

tenﬁ:ﬁﬁ{f é’m%lqgef‘%ﬁts s bide ek ReraflEheS HhRbIvAl H&ri%ér(agggf)isisage (205)

on efrigerant tenperafture det écti on neans

Pt h i . _ . - hore
nedr204R] hdap S%%S)%n?ng:ibgﬁe%emgISQP?%OEIEE RUPERPLARG (210), wherein the

appar at us t he refrigerant

cor&tgcp"rﬁl?é'aﬁg giéﬁ)) ‘[ﬂgfr%gg {He%vﬂﬁg BSite( A3 hédf goﬁr@@%igg gé)?ﬂge_lrﬁ%t on the basis

ger ant erature detection neans

of fal Sk bélggfcg%etﬁﬂ;fp%f%é{%&t fel RedthRNdTBARR &1%%]): (237) and a

etects the rerrigerant tenperature at a part o

ol G 05 ERgAnlSUBN 80 itk

0 O R e SRR R e
Bl 48(5003 35 (2993000208 ARy BB i s
2483 10%pe [fﬂgg%gré%égﬁ%tﬁfe%ﬂ %&mtisﬁﬁﬁ%m{aﬁgﬁ,‘m@eteas the refrigerant

I nvention ju oW ng state o

ARl B T80 201310 o
the s%lmc%lﬂgf{eﬁt &%hg%% 51 r()gfaﬂ‘?e {f3dd re®igh iR feifdrfhtd &ection means

val ue o € SecC rigerant tenperature detection

(23\%%&0&2& er rﬂtelflé(?}g?x%ee at 52%1 e réfH?éraﬁtﬁ%g?ag%te(?gﬁ%arer the

["'ue of S I gerant tenperature
hef3P RN ER L) Gt ik KR WPl O | erperature
(0GR P Qo Rah THQ B ERCMUDTNAS, oI B ate of the
g L S TS o sy Qe o e
ref?lg?:ﬁaﬁt § eirgljﬂf"e ﬁé&gﬁdr g&g}{él(fﬁ)ogncf g fdi:t%gtgo%s vialéle of the second

I ger tenper etecti'on neans

refgrggﬁh?{en{é%?ﬂltntgh&t&ﬁgﬁ %éa_gy (iés'?by epgf eﬁan‘galé ?g%s te that the detection

riger nmperature det i on” mean can be

o D S s o
VSR e SR e o
ju%gp gig 't;tfllt.g %a%é?%%tﬁtgg (%{%iggraltﬂs flgf'irlr{gef‘r(g&gﬁé P@e%t SB% hAlT Prowards the

st equa

uﬁggl &5t oD 192k 481s%%0lA8n SRE Aob B haR @M anb &ETREORE UnGevere, the

state that the detection value of the first refrigerant temperature detection means (237) is

-

greater than the detection value of the second refrigerant temperature detection means
(238) can be judged as the state that the refrigerant flowing from the utility unit (12, 13,
14) towards the heat source unit (11) is cooled in the subcooling heat exchanger (210).
As well, the state that the detection value of the first refrigerant temperature detection

means (237) is almost equal to the detection value of the second refrigerant temperature
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detection neans (238) can be judged as the state that

the refrigerant does not flowin the refrigerant

passage (205). [0030] Referring to the ninth

i nvention, in the subcooling apparatus of any one of

the first, second, and third invention, a flow neter

(251) is provided at the refrigerant passage (205) 5
detgcqgonqﬁéaﬁgﬁgﬁ da.gfﬂeﬁ\’i’d%otf% tﬁ% stafiethaede &ﬁkge%t fbékenot flow in the

era ntrol means (240) uses a

lﬁﬁ%s 5Q%E¥Q®B2n0f the flow neter (251) as a flow ng

vale that indicates the flow ng

[O@gﬁtffef ﬁ%ﬂ?tﬂ%% ﬁgn Sh Hife éhﬁf:d'dl ?raﬁﬁﬁratué%@ aﬁf‘@ne of the first,

et 8rm nes, he  basis of the

sec{)ﬂcg angg%?& ﬁ‘ltvg cfg)h%ﬁ]@‘gy Eié‘li 18 nf(ﬁ‘ﬂ@itdgg Gt fh@?eﬂg@f’ﬂn@fuassage (205)

|ng nued or stopped In a

forfqt efec n%l ; Pﬁi(z %28%1& H?aé dé‘%cg sfdeq'\éﬁi chankt hd thO BRI ABans (240)

I'n the |nth i nventi on,

usef; & fl%tgct:t?o%g IH? Iuglo?l HE Bl %g 8651‘ ﬁxﬁegtaeﬁo&ﬁ'élgtaﬂesmﬂﬁaﬂén vale that

neans ( | om ng "stat e of

B
he fl X e
det?%%?se el tFr]r%ls o &%%Wm%-gﬁ% ‘?rgcgEa@rﬁnt ﬁ?’u& QiR (HBESW of th

ect’i on W neter (251)
cocﬁ}ngﬁlﬁg Eﬁ)@ﬁ”b@%}oﬁ ee%lcéggﬁ%prc?%& rlqrfl s\éﬁl ﬁt :t]}% %giglhlé%ma MBws in the
l iﬂ glrcuté?ﬁﬁZO) on the baS|s of the flow ng state
COQITE 'CHY FBRH [0032] Referring to the tenth
| ti t b ' faap u
[043”:@?1 t{”logglélb Hﬁzeﬁ C‘{ﬁ% ctl?oﬁe‘g%?% gﬁgl% )Ahe@&e(zﬁi) isNBput to the

co%o InéJldes St ff{l ?1? ahiet SFRE ARAT ?o &d &ede %Tngerant in the

for d ng tenperature of the heat

refflg%rrraﬁtg%q%éardgt% ( r%lgge( 9{%&@ SRR Be étl&xu{‘ﬁlgé)of the. ﬂow meter (251).

nearer t Ity unit

h as a
Thglggogﬁ,d tc]pl% ol aarféu(?%n))pﬁgeg O GAE i GG fhe (fgﬂvg}netéif"[éﬂ)

erature detection neans

ﬂo?’vé?% :%%ttg (r?lgcli%%eﬂ%tn vtafuggcg tcgltg 1 eoﬁo%gl spRabt 8 léBSl?ngsﬂlgﬁ 1rc1) tl'ie cooling

gerant passage (

o A aRt P%?ﬁﬁmﬂg‘ﬁ’éﬂ%&g% L
O@jg%ng%HgI t%rtﬁg?%ﬂgg{'v\@ﬁ@& Qhe? GlH6h 1%% ka8 of aﬁ3h§ne of)' the first,

erant ure i on means
and a Gtion.ya i
se(iogﬁ,p%},dd tﬁgﬁ dnven Fec Ilﬁ(ﬁ)i'ﬁxe?rgné:#;ﬁ f&fhée@&? t&ﬁ#cﬁgﬁlget %etteectmn means

(Zé'ﬁd e!ttgcglg\é? peI’ Elg' ; ei?(r&{ec g%agﬁ af‘dltegfgﬁg%ﬁiﬁ{rtgﬁteaoﬁaﬂ of the
refﬁ%erant %gg‘égée ?ﬁfs‘i r ape?sthe Ju]nhty unit (12, 13, 14) than the subcooling heat
exchanger (210); and second refrigerant temperature detection means (238) for detecting
temperature of the heat source side refrigerant at a part of the refrigerant passage (205)
nearer the heat source unit (11) than the subcooling heat exchanger (210), wherein the
control means (240) uses a difference between a detection value of the first refrigerant
temperature detection means (237) and a detection value of the second refrigerant

temperature detection means (238) as a flowing state indication value that indicates the

flowing state of the heat source side refrigerant, and the control means (240) determines,
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on the basis of the flowing state indication val ue,
whet her the flow of the cooling fluid should be
conti nued or stopped in a state that the cooling fluid
flows in the cooling fluid ¢jrcuit (220). [0033] In
the tenth invention, the detéection values of the first
refrigerant tenperature 5 detection neans (237) and

ontth€ begs enthd Abwirgestadtindieamay adlue, avigeheqhé dowrefitie cooling fluid
(238) are input to the control neans (240).

shéeddPa coffiucdair wasipel e a delte tat € acalivg fhiid 6@ fih kst cooling fluid
refrigerant tenperature detection neans (237) and the

cirélgt @0h.on val ue of the second refrigerant tenperature
detection neans (238) attains judgnent of the flow ng

[0BBt Gk fh® invedtonS A Qetestidie valatd og QK& Mirsti lRfrideeant temperature
refrigerant passage (205). For exanple, the state that

dedBtidSedRd £ah QRd I SR o rétfiQerbihf finpebitire GRERAbN means (238) are
tenperature detection neans (237) is smaller than the

infiR & thd OStMA HEmef2Ade TRENAAIEHEINGEN A dtBARAN kY Bf the first
detection neans (238) can be judged as the state that

reftiBErafe AmBR@MLRL dslebfor Blah@§23Mt arfd AW dbearBr REluBEFH the second
source unit (11) towards the utility unit (12, 13,

reflifdrahftehfpRran &t IdeBRTi AN IncBRS 03 a&a@ﬁé}udﬁ&laﬁt St iAe TloShisd Site of the
can be judged as the state that the heat source side

heitesﬁ)ﬁf&%ﬁ@é‘feflfi%é?m ih R Sertiht pdsiage U08). ( ¥ér edanpldSthe state that
14) towards the heat source unit (11) i'n the

thed 8Lt QRN }llhe BRAARAART cPpbrall (APckflBreSddéRiohNAtankN@37) is smaller

heat source side refrigerant does not flow therein.

thahRBE 8E0étfon i@ SFANE ERbndRIASerirt4Ohperdfi8s détB&ion means (238) can be
ifference between the detection value of the first

d
ju%@a k QRN ML 18 IR Wifce H&! REldePtht TRARS TR Ao hedhsbur&eunit (11)
etection value of the second refrigerant tenperature

tovet e el Lﬁﬂitﬁrﬁﬁﬁ%}i 21:3?)}!)?&% the féfﬁ%‘érﬁ& }ﬁi;s?atgg (mé%j C@hé Bther states can

value to control 'the owi ng state of the cool i ng

be fldded ab fhel Bfe AP HNRa doutd sidel it derdrnd A0ivs Font (R BB} Snit (12, 13
of the flowng state indication Vvalue. [0034]

147@0aEdd MO hE& sbhRe %.lnﬁ\(FptiH th VBT A padsife B08Y 8PAH tAE state that the

apparatus of any one of the first, "second, and third

hehtM6RRle 988 rEMLERRT dbEChH MRSy tRdrEinT € TRBefdre M8 @hHbE means (240)
detection neans (236) for detecting.tenperature of

usdsh e AierSRY! 6wk ahs eddidigh avludtofathRafifst Gbfrigdfant temperature
refrigerant 25 passage (205) nearer the utility unit

det(\«/:%gon Iand 423t am the eubsapvaRg feale sxohangdigeraht Obmperature

erein the control neans (240) uses variation in
de%@ﬁ&?ﬁl!e% (235 R zf(@%\gi)%@ std fddlﬁ,%ﬁ_é‘ﬁ‘(ralué edTBsH R tHeSHowing state of the

et ecti on neans as a flowi ng state indication
cod@lgiBuidnatiné BSIGR BSd cieuil 220) on the basis of the flowing state indication
value.
[0034] Referring to the eleventh invention, the subcooling apparatus of any one of the first,
second, and third inventions further includes refrigerant temperature detection means (236)
for detecting temperature of the heat source side refrigerant at a part of the refrigerant
passage (205) nearer the utility unit (12, 13, 14) than the subcooling heat exchanger (210),

wherein the control means (240) uses variation in detection value of the refrigerant

temperature detection means (236) as a flowing state indication value that indicates the

b1
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flowi ng state of the heat source side refrigerant, and
the control neans (240) determ nes, on the basis of
the flowi ng state indication value, whether the flow
of the cooling fluid should $e conti nued or stopped
in a state that the cooling % uid flows in the cooling
fluid circuit (220). 5 [0035] In the eleventh
ﬂo{v{h Qhte PP thd H%lt d64RE iR Nkt Ofndtthe co@fdliB@man240) determines,

erature etection means (236) is input to the

on 39@555% of RN 0\(J1%§®tate M deRn| \Fh%é/ W Hedtck @Re F1Bw of the cooling fluid
tection va f the refrlgerant tenperature

shﬁ?& BE Eb?ﬁh\ﬁﬁ%ﬁég&gg’@}n gistatd it HedPUBRS fIafd 16We if {HeWodlng fluid

ate source side refrigerant in the
cn&ﬁa?hgﬁrant passage (205). For exanple, the state
that the detection value of the refrigerant

[O(}S?)? gﬁgr tﬂe%l@vﬂﬁﬁ qﬁ{/ rﬁ%n”@ﬁé‘%e&:@tl&rg 3R uedBE KA TEBigkfnt REmperature

at t coo Ing fluid flows is judged as the

det?&tﬁatnepigaﬁl% éﬁﬂﬁ Ref %ut PP WAL oﬁtg'(qem%%sr tm?]anMoEit@M\ﬁg variation in

From at ‘source unit towards the utility

det#ﬁt'i(;n %}&e of e rebdderhdt R FU R& 'dgt%E mQQ%S@gGL &H&RY judgment of

st'ates Ttan be ges as e state that the

themlg\km?osgeﬁg ?E?ﬁedl%af t?%&\@/\gég El@t ré%] ftﬁ@f@ﬂl@&aﬂttlbdséz%! (205). For

S eat source unit

ex%‘ﬂ%lg el BhL HBE AN de é@&%ﬁ%ﬁe( SOR) 1figRfnt RenREAGR detb%hon means

heat source side refrigerant 15 does not flow

(Z%Q%Eealegses TH ShAk atttltfbecéb‘?i'fﬁgrfﬁhd MBARYs [ABed adlaRSstdtb ehat the heat

ctron V ue O t he I gerant tenperature

smﬂ'@% §at tr&ﬁg&%ﬁp ?\glgtﬁﬁéq t?? heat sb@E Rgie 1 Bltwhrd] 'tﬁ@ﬁtﬁlﬁﬂi unit (12, 13,

owm ng state of° the cooling

145)# h% Ijeﬂ%%te %Q%laéep?le > ui 'ﬁhecbﬂlepktﬁteg 220be 8&1&%’5‘ Qs BRSitste that the

ndi cati on val ue.

heRabElde! R 118?} é‘lepcﬁlt RS f#Jl‘n Eﬂ:vlﬁgft& ?lﬂrt 12 1t3hf4)3t%$%%|th@§eat source

ap aratus one rst, second, and

un{'tgipdia the 1%'?1{1 t n nggslﬁge Eﬂfgb bPSs fhle el fHaf G 'h'éat(s%?if-l‘)e side refrigerant

tenperature detection neans

doé%égt)ﬂg e e?&hecﬂnﬂgfoke 'IH@E@& st ﬂ@ 698l th& detbdtlinOvalue of the

e subco eat exchanger (210)

ref?%g@w#eh& rg%le{echrgmte : @ﬁ ééraeﬂg\@fn%%idt@&d%ﬁﬂﬁ valge to control

etecting tenper e of the cooling f

thegﬂa‘@? oéf&tje%tf tﬁ) CJJH ﬁsfﬂ.?gztg'tﬂer@)ohﬁ tﬂulc?l‘l?aﬁ‘f‘@@ %61@1&‘) basis of the

e contro uses difference bet ween

ﬂofaviﬁ%gtg&tlhggaty %@uezs of the inlet side fluid

ture tection neans (252) and a detection

[oU?éguﬁe%rgg‘Fo &Q%E{fm Si88idi. th thel SIFRSSI AU Patialest dr@None of the

ng state indication value t hat

ﬁrEtngec%?lh ez?nc{ {E?rdf 59%411{895 SIE@ES?lﬁ{#Bﬂ&ﬁ Jﬁ%@ﬁ (QQ?rxﬁgluﬁééjﬁilet side fluid

eran e contro ans
temperature detection means (252) for detecting temperature of the cooling fluid at an inlet

of the subcooling heat exchanger (210) and outlet side fluid temperature detection means
(253) for detecting temperature of the cooling fluid at an outlet of the subcooling heat
exchanger (210), and the control means (240) uses a difference between a detection value
of the inlet side fluid temperature detection means (252) and a detection value of the outlet
side fluid temperature detection means (253) as a flowing state indication value that

indicates the flowing state of the heat source side refrigerant, and the control means (240)
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determi nes, on the basis of the flow ng state

i ndi cation value, whether the flow of the cooling
fluid should be continued or stopped in a state that
the cooling fluid flows in t cooling fluid circuit
(220). [0037] In the twelfth 'invention, the detection
values of the inlet side fluid tenperature 5

deRehaet, S0 tHEBRS:s 6282 18Rhg! Hfe GHlSorS valge,f WHitHer the flow of the
tenperature detection neans (253) are |nput to the

co@l‘?ﬂg 118 deaRshd dthuedonia ﬁﬁ;&eﬁcﬁi DRERA thé BoslBlgelli Fbws in the
value of the inlet side uid tenperature detection
fuid2nedit @)t he detection value of the inlet side
['ui d tenperature detection neans (252) attains

Od)}‘ﬂ OFeRE Welfh ﬁlvtahl?dﬂ NRe Qb@éorPlalhfCoN 8R!l ink® Léicféeﬂuﬁ' tefiperature
rigerant 1n the réfrigerant passage (205). For

de%ﬁ&?{ngan (Q?Z)Sz{rﬁttﬁe bt sfdﬁqhﬁ&’ée%gfeka%}e Hateabi et (QBS) are input

l'urd tenperature d tion neans (252)

to Q‘i@@& Foltxﬁ%stqgﬁg)det(ﬁ)% aPBon ¥&tvien the WPRcHdH %&lu@'cﬂteﬁhe inlet side

t enper at detection neans (252) is judged as

ﬂu%(h ‘ferﬁéfﬁﬁtﬁ d BakctidnhfeRatass %§: &h 'dgﬁcﬁcﬁf ChIdETANhe fiheWide fluid

heat sour ce unlt towards the utility

te rﬁturn{]&&ectgo% 'meahl éiﬂ’k))tah%nﬁ gjcfgh%f 8the FRSAAY @ta(eztg{ihe heat source

e other states c e judges as the state  that the

smféex@fng%p%ﬁ ﬁ?gﬁ' 6 gre \,\E%EW(’&LO%I‘ fek Ablehfhe Whdid tHay the)detectlon

eat 15 source unit (11

vahﬁ Jefife ol si&qﬁﬁ‘@E g@%?ﬁ@ﬁ%e@e%ﬁéﬁ n%né"gzsnot %?Eﬁéxethﬁﬁ‘ﬁ{e detection

heat source si refrigerant doe

Vayé &h8 inld§ @hﬁfcﬂenﬁp@ﬁtt Qr&te{eeﬁom%s éZ%ﬁ?)s ﬁggai b state that

erence etmeen etectlon val u I nl et

thSh&H sdrbl Qd& EEr?ﬁl“fli] SvIELRGhE Bkt @Eﬂ@§ uhi? PRD) t&W&kds kikEutility unit
(0] e

detection va outlet side fluid tenperature

f‘e{f Gy ﬂ{‘tHEEi@ﬂ e‘a%ﬁél% ?% e @05, OV NOothel &h@s kAl b@ AldgRB as the state

Val ue o contr W ng state of the cooling

th%cltﬂé fedt POLHE@S@? Pelﬂl %‘ﬂlfltl s ) thd ﬁt?l&’t&tunft%fﬂ)mo ’ﬂé(l))t #ards the heat

asis o state I ndi cat1 oh val ue.

soﬁi% %ﬁt’ 9 ﬁrptﬂer}%fﬁ% g '(iel%sgrbg a3"he %trdtet ﬁ‘ﬁt the heat source side

cool ng appar at third

refri%,\éfaﬁ HO& ndk %\ASHE&%" '"ﬂg:réfgier 'tlg';e&ﬁ‘l%l fieh&izZa04 EQ)the difference

des evaporati on pressure etecti on neans

beE\QAff endRE QEdEh @Mﬁfo el iR1at Pidﬁftﬁﬁ&i eenfferdth® cﬁe‘t@éﬁ%ﬁ%%bﬂs (252) and

rigerant in e subcool i ng heat ‘exchanger (

thé‘gges%]ttb% R 50k TRAASId2ARY té&ﬁ?éaﬁr@@ét@&?o‘n%ea‘f@ ?‘Q)Chfs a flowing

e evaporatlon pressure ectli on neans as a

st%t% Q%o VARR tb r&@hﬁ@it tﬁ@ rﬂo‘(x@ﬁ% State Gt the 'c@&hr?gaﬁﬁﬁ ih hﬁe cooling fluid

OW ng state of t eat source side refrigerant, and

cirtcﬁﬁ (%ﬂ!toﬁ%e PhRAbE tlguzé ‘%?dtt@fnmcﬁﬁ@m vRRet he basis of
the W ng statelnlcalon val ue, whet her

[06381C REALHt%he thiGeditth invention, in the subcooling apparatus of the second or
third invention, the subcooling refrigerant circuit (220) includes evaporation pressure
detection means (234) for detecting evaporation pressure of the subcooling refrigerant in
the subcooling heat exchanger (210), and the control means (240) uses a detection value of
the evaporation pressure detection means (234) as a flowing state indication value that

indicates the flowing state of the heat source side refrigerant, and the control means (240)

determines, on the basis of the flowing state indication value, whether circulation of the
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subcooling fluid should be continued or stopped in a
state that the subcooling fluid circulates in the
cooling fluid circuit (220). [0039] In the thirteenth
i nvention, the detection val % of the evaporation
pressure detection neans (2§ ) is input to the
control neans (240). Monitoring variationin 5

subiBbBRd IR WAbMe & cbﬂﬁ&ua&oge?p&n iPhegater ad B elibcdbling fluid
means (234) attains judgnent of the flow ng state of

mr&th@tepﬁ%e%Qé'l'it‘?geﬂﬁﬂ@?rcﬁ@tlrmger ant in the refrigerant

passage exanple, the state that the

0(%@1 S ﬁfén tﬁi?‘:&ﬁh qfnvrt:rﬁt%ne MBP UeRckiBn PAIES DT thed8VHOEABA pressure

I'S greater to sonme extent than a

det@Et?(g?'i&raHE negval ut Ro 4R coh@ble el (2405, SN’Q&ﬁ@th grarlauon in

rigerant C|rcu tes is judged as the State that

de@@l?tsrn SAHE GEUR g&%ﬁ?ﬂé gr‘-’e"sﬁﬁ‘& dEdeBiiéh tn@aﬂsr?ﬂrpattams ]udgment of the

| gerant pass The ot her states can

ﬂMl?@@gteaﬁf tﬂ?:ehézﬁastoﬁrcte e 1R DGR irS M £frige?hf Spassage (205). For

I'gerant does not ow inthe refriger ant passage

ex%%}?l%) he QS Shey e d tISH%foél of HRANAPEAAN pHE8Se IdRction means

Ion val ue of the evaporation pressure det ection

(23@ q?g elga%%‘a e eftehl G4h ﬁgj % ?etrﬁuﬁeﬂdr}aﬁ?ét inQfe ¥@leiBat Be subcooling

the OW ng st at subcool i ng

reifrggf tgﬁfc% {3) éud%ﬂ oa?» ll‘tklﬁ&&% g heefidak ORrBNEAE bRPrbnt flows in the

owi ng state i1 ndication

reﬁﬁ%lﬁ%ﬁt gsg’ag[eo(gﬂg))] ﬁ%fe%rtﬂér RehtdsQah be jhAIBEN Rate that the heat source

ventr e 'subcool’i ng apparatus of the second

smfehrlefrgge'rﬁl\t%tels ot Tt e tnd fb?lll%%glﬁ pds§iok (gﬁﬁ)ant"[herefore the control

ature detection neans 36)" for detecting

metaﬁg"?ﬁfoﬁ"ﬁt setthLi felGor Githe SOME ‘E@%ﬁdr%rf I?rte§sh&e&c§&§t1oﬂtm@ans (234) as

e re rigerant passag nearer the

a ﬂ‘gv{rt E%téﬁﬂl{l%itéér?valag’ to ddhkrol ﬁérﬂé\ﬂﬁ% §M9=P(S¥Qhé BbB6Bg refrigerant in

exchanger evaporatlon enperature

thAEHEGI ; gﬁg%g%é ggéﬁﬁ (2&9{) ﬁﬂ%%glb 3e }ﬁ\fﬂ)‘%ﬁﬁﬁgﬂafér}ndlcatlon value.

tenpera e’su i ng re rigerant in the

0@4@(:&91%%&‘% feak f%ﬁﬁg%fﬂ? Slvehfd)the WNoBI1iR bPFar@8E @he second or

uses erence between a detection

thl}((gglggergfﬁg @lﬁ'g{e?f fdcﬂﬁ%@n}eifﬁgé‘l:&?[rt rh‘fié?atufémd%fét:h@ﬁ‘ MEA3S (236) for

tection va € evaporati on

de?eﬁ:ﬁi?% [l el Ruldedrand | h@a@ soltBa e ngﬁ?%raﬁ‘tsat% (kO (R redhi Qérﬁnt passage

ation value that 1 ndicates the flow ng state of

(Zééan@ttﬁﬁiﬁg e);ﬁm‘? If£ 1£Hu) WSOME suﬁé%ltn?%eﬁf)@iéh%ger (210); and

termnes, on"the basis of the flown

evééjcggt?o g}ﬁ?&e’r#u%nde\f@éu%ﬁ m%ﬂ@t(ﬁfﬂ) ol Idettkbahd Q{r‘aﬁ%fraﬂoli‘retemperature of

coo rigerant s cont 1 nued "or stopped

tht{: Eul?tﬁ)g)i f ﬁ%@lltant he tﬁé"@t?&gbhﬁg hE&f &l g@f‘gZ iy Wﬂeﬁs‘i@ $he control

ng refrigerant circuit
means (240) uses a difference between a detection value of the refrlgerant temperature

detection means (236) and a detection value of the evaporation temperature detection
means (234) as a flowing state indication value that indicates the flowing state of the heat
source side refrigerant, and the control means (240) determines, on the basis of the flowing
state indication value, whether circulation of the subcooling refrigerant should be

continued or stopped in a state that the subcooling refrigerant circulates in the subcoolng

refrigerant circuit (220).
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[0041] In the fourteenth invention, the detection
values of the refrigerant tenperature detection neans
(236) and the evaporation tenperature detection neans
(234) are input to the contnyel neans (240).
Conpari son between the detection val ue of the
refrigerant tenperature detection neans (236) and the
[0@f] elmt ihenfoustbersh dfivention ethepdatedtionnvalespelr theure&iggrant temperature
detection neans (234) attains judgnent of the flow ng
destadremefing (286 haat the @vapreationdempesture geteation ingansn@34) are input to
refrigerant passage (205). For exanple, the state that
thd leentedlf fesran(240).b eCuvaparisbh ebettweac theodetectiome valfie tofiethe refrigerant
refrigerant tenperature detection neans (236) and the
terfipdraatd Gneatdhureamt (230 andabodettdtiom taburpefi the evaporation temperature
detection neans (234) is equal to or smaller than a
defeceete tnegaih (@84 )V attaigs (Udkniant fodr thexAowing) ste@nob éhej hekgesburce side
as the state that the heat 10 source side refrigerant
refrigomat i Gin tdfggdiamt pasagec@08Ni tFof kamplenalie statchehat the difference
utility unit (12, 13, 14) in the refrigerant passage
betwddh)the Tbectidrheslus batiesrefiigerde t¢rupgeaniradetédimnahedns (236) and the
that the heat source side refrigerant flows fromthe
detictibn value Bf the (lZpordtdon tedpetaawa detectidrembanst(234)s equal to or smaller
unit (11) in the refrigerant passage (205) or as the
thait apedefeahiret evaheat] 0S°QY fereexdingde)r@hriegadgat as theetatadiat the heat
flow therein. Therefore, the control neans (240) uses
sotufee sidlefréRipenwelbet Weanthk heatlsouste tunitt(1 bntowatdsehobtilityemit (12, 13,
refrigerant tenperature detection neans (236) and the
14964 @t refiperatdlpdssapé (2059, eVhpothai stars campe jaiged @s the state that the
detection neans (234) as a flowing state indication
hedoutet sideCrRfi deddnt tfivevsf framitiRgutilitauait @1 2,t13¢ 14 ddeaandsithe heat source
refrigerant in the subcooling refrigerant circuit
un{t229) inQhe tdigedrast wiseie (105) ol anitrgtA¢ diaetherdhcai@rside refrigerant
val ue. [0042] Referring to the fifteenth invention,
dokebhgotSUbe ORkding Tpafodd, tise @htrahyeamss240) dskethei differenceZfetween the
second, and third inventions, further includes
defeefion gan@nsf thenjeéf gdratit detiptratiiré dbteoBan sneah? §B36)famd the detection
detecting tenperature of the heat source side
val®f 61l e feaiioraioratepipetatnt deteetion edfeahy @3ahtas paforige state indication
(205) nearer the utility unit (12, 13, 14) than the
vahithc eohtrslghdatvingestath af thersubdbling refrigerahnintthe subonoling refrigerant
nmeans (240) uses a detection value of the refrigerant
cifc@MPE0 by ke Beisasftthofiowkgnsaté Rdedatias valukl owi ng state
i ndi cation value that indicates the 25 flowi ng state
[0042]tRdeiggtio SRUlfent ideertihr ihgatbavolingappardtes ebmtyrale of the first,
nmeans (240) determines, on the basis of the flow ng
sesérall, entl nllird aihvermtions) fethewtindlbdys telfiégdrdowenipetahee detection means
cooling fluid should be started or kept stopping in a
(286ate Hfradtidch engmedtiiRgof It dest o@ecd |sidsi refriperanthet h6part of the

refrigerant passage (205) nearer the utility unit (12, 13, 14) than the subcooling heat
exchanger (210), wherein the control means (240) uses a detection value of the refrigerant
temperature detection means (236) as a flowing state indication value that indicates the
flowing state of the heat source side refrigerant, and the control means (240) determines,
on the basis of the flowing state indication value, whether the flow of the cooling fluid

should be started or kept stopping in a state that the cooling fluid stops flowing in the
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cooling fluid circuit (220). [0043] In the fifteenth
i nvention, the detection value of the refrigerant
tenperature detection nmeans (236) is input to the
control neans (240). anitoriég the detection val ue
of the refrigerant tenperatu detecti on neans (236)
attains judgnment of the flowing state 5 of the heat

cofl urg:mdfs%glﬁ {(ﬁ&{)l gerant in the refrigerant passage

the state that the detection

[Oqétgig}l %f hﬁger}tﬁfﬁi/&%oﬁmthet QPREEA YaRiedSE S5d T gPRAN Semperature

sonme extent than a predeterm ned

dettBydie Iﬁan g??@%t%?n}pﬁa%ohtgé obifey SRBhL Plo}! Wi RSrARSthe detection value
of F He ety Terpfp IR Rioh s (SRR h:ﬁ%ae%ﬁf ﬂ% flowing state
of B et ﬁ%@%‘g@%& A R T A é’*g”ﬁﬁ”t“e sate
that Z%p%%étf})ﬁte {;’F@S gé&gﬁ téﬂrkﬂfﬁté&eud%'t cgoi& hea ggz 6243 greater 10
BRI el e R L G5 o
be judge : d y I,tge?tat[e th%ztﬁgﬁaﬁaﬁ%g%re% eﬁgﬁ a?}g‘lo}ﬁg sfgs% e ﬁé&? source unit
a btt§¥a“gréggﬁq ﬁtélﬁg 6‘8& (ﬁgt i 034) A | He ﬁtgxgg%glgtf;{a%gé @5?1' S’II”laé‘ Bther states
caf st of D, oA falss %?%eg‘%f%% B G041 Bom fhe il uni
bR RAGSRRH ) PR S g e
thds he. b e e et 1§ 188 SHIARY afleaNS Thérdfke,BE control means
(21 B@; s Eeé?&‘me P 1t)§ ﬁ{? reﬁ %erﬁ é&hgegﬁﬁ%sj%ﬁan fians (236) as a
ﬂ%ﬁg th*e 1@5%@06}{\?%0 t%’ﬁg@cﬁ‘l\%gé Iﬂé@nﬁ}st %?H}%;c@?po fluid in the cooling
54 g B PSS R 20

U LBV S o AR e o o
i, sigone: g Py ﬁ%graglgﬁar;sdaga&r?.m?ag&am}{@etmﬂ means
TR P AR AP {Usg e o ot o
HERHR LT WA 2 B b
excPBitr 1A 0).\eh& 2RO boftF BReah 1oy RN AREBA% AL Bl of the

refrigerant temperature detection means (236) as a flowing state indication value that

indicates the flowing state of the heat source side refrigerant, and the control means (240)
determines, on the basis of the flowing state indication value, whether the flow of the
cooling fluid should be started or kept stopping in a state that the cooling fluid stops
flowing in the cooling fluid circuit (220).

[0045] In the sixteenth invention, the detection value of the refrigerant temperature

detection means (236) is input to the control means (240). Monitoring variation in
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detection value of the refrigerant tenperature
detection neans (236) attains judgnent of the flow ng
state of the heat source S|de refrigerant in the
refrigerant passage (205). E exanpl e, the state
that the detection value of the refrigerant
tenperature detection nmeans (236) increases in the

deRbBGE villalor e rFRad rhitOte frlpkfachirs tdeRstidd ﬁi@'aﬂsg(mw allfins judgment of
judged as the state 5 that the heat source sid

t r L 205). F
thetr gé\gir%es’t:?ﬁgf E}%elol?{t;%% 56&83;] Fl{ﬂ@ (r&ﬁ@ ra%l?fﬂf%)@ r?ﬂrc]lgéraﬁt ﬂ@ssage (205). For

exhiiblel GRTRME RAIRAI AN alucl HEIHE B TpedhR t@TperAirelRtection means
judged as the state that the heat sSource side

(23‘@‘:15&9:%%9% t}fel N6 1 PR E&ﬁmﬁtﬂdld fs’bbpy Alolvideléan Be3juddAd as the state

wards the heat source unit (11) in the refrigerant

the{? @i?esl?&? sé Qégldé’fefﬂ rﬁﬁqlcﬁﬁﬁﬁ&nt‘[ﬂé‘ﬁeaﬁ Bsurbe kit 801 &Wards the utility

rigerant oes not flow therein. Therefore,

copntyQl:
ungr(;i‘Zecﬁ‘ olra]l? in Ffﬁ:?@g;éeg% )pak's?igé gdsz Vahd BlHePBtatel cAf be judged as the

ere nt tenperature

sta?]ee\fhg ﬂ@atgﬁﬁxr%g lsﬁ%%@ﬁﬁﬁn?ﬂ&%@%ﬂﬁhé %ﬁﬁﬁf udltr[‘it CRY. 9 owards the

ue to c ng state o e cooling

he%tlfsﬂ%lﬁg uﬂ tgbf') ifi o ﬂcﬁggefr%]:g b dsggl é 2‘0‘5 o z(s?tl?x Q;ta{%q:hithﬁe hag sSurce side

w'ng state | i cat

refBgEﬁE{ ey n()? ﬂgﬂqhég\‘le n ;I‘E@fé%}e tHY @5‘1&&9 rxhe ahg‘ ?4%?: R&Rhd Bétiation in

par at us o e second or third inventio rther

def(egg rkj‘é?l%e o‘?utgé aE)t E&ﬁ%‘?ﬁtﬁ&u&&e&ﬁ%%&rﬁgﬁzgﬁﬁﬁ a flowing state

tlng tenperature of outside al

1n<g@£105e\_fafdqu rc@ﬂﬁolttﬁ%@éjgtﬁtg %?ttﬁé"(t,doﬁﬁ 'i‘ﬁﬁpﬁl tﬁlg %@ahr{goﬂuld circuit

etecting tenperature heat SOU ce sid

fLi t
Yy BB ofhs BoBfle s MARIOTYNOTS ™ 7 e

ORRIoEabf, B 1SR LB g i TN o
thi}’cﬁgg‘@en‘ﬁt}g hﬁgaereflhém&ésa% tsillé tﬁhﬁ&&m@@ i ABARS (231) for

tection va ueo € out si ealr

de{eg {e?rﬁ)gfa%ur%%f %ﬁ{s tdno at | g d{a%at mp goinie (HLRWIROmeans (236) for

st at I cation v the fl ow ng

deéEﬁ’ﬁ§te eratnﬂ% o? gl?etolge%@’ H&&@e sikd Fefﬁ%érﬁﬁtgﬁr gjaah onHéjretﬁhgerant passage

cont means det er m nes sis of the

(26%91%1% thet flﬁy hﬁ?’¥f2atlkof Wﬂ ﬁle S%Bnﬁ%t Eﬁ%xéﬁaﬁ?’epﬁlﬂ) wherein

e su coo Ing refri'geta arted o

thestz&ﬁmlp'ﬁedn@ (§4§)t éée at Hﬁfeb&ﬁg M%O%IJ&&C{I% rv'aﬂl%r(ﬁnﬁje refrigerant

oW ng cool Ing refrigerant circuit

te Qtln‘e deted: 914;113&13”(2%@? a3@ e &8I N al BV 6N He Ortsiid Qir temperature

tection values of "'the outside air tenperature

deflBHGE fle R} gg%% eﬂétg\égn gfe A ANiBH LAME El@a@ﬁn&&%ecﬁé‘ﬁﬁ%g state of

etection are |nput to the control neans

thd ﬁeé?%@ug%%ﬁ@f%ﬁ@&aﬁemg chBiPolIBLAE (2 40) d¥RbHBeS fonlth€ basis of the
flowing state indication value, whether the flow of the subcooling refrigerant should be
started or kept stopping in a state that the subcooling refrigerant stops flowing in the
subcooling refrigerant circuit (220).

[0047] In the seventeenth invention, the detection values of the outside air temperature

detection means (231) and the refrigerant temperature detection means (236) are input to

the control means (240). Comparison between the detection value of the refrigerant
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tenperature detection neans (236) and the detection
value of the outside air tenperature detection neans
(231) attains judgnent of the flowing state of the
heat source side refrigeranﬁ in the refrigerant
passage (205). For exanpl e, e state that the

di fference between the detection value of the

terh rtth&eaaéuuoh% D36)Cardethe AkicioBA0S of ARSJutsife afremperature
detecti on val ue of the outside air tenperature

deREHGE hh@fs MRANS att ARl jud ne@fl WA th Ol @Kingr fak &6f tHehBéxt &ource side
predeterm ned value in the state that the cooling

ref;'l%é'ﬂagt B RS rJfﬁé@%rﬁgpa%@efge heosudgRd cagmpleh ehes bateethbhée difference

e heat source si refrigerant flows in the

betvwideh 8€ H8RELRAPIRISF ﬁl%%trl%e?ﬁ@ terh SYROREISHEAOR s 7836) and the
judged as the state that the heat source side

defe@tfl(‘}d gﬁﬁ@ﬁf’ tl‘g:ocﬁﬁsﬂ@ﬁlr fdiRWrathfed Qi dtion Thens (2319.is Ec%lfhl to or greater

control neans (240) uses the difference between

th&def SebdiOniké Valdg RE stlani@hs t@RIMEHuid ﬁﬁﬁﬁﬂé‘% ggezan be judged as

etection nmeans (236) and the detection value o

th@#ﬁt%'tﬂ@t 1R Beét%ﬁ%te %Idérﬁfr%hﬁl@ toRR iNRR R g3 dnt ;ﬁ§sa@e (205) The

owi ng state indication value to control™ the flow

re\%fr&t Kat@cal 1BE éﬁ’d&ﬂ Qe |t]'1é79at%etf1£t' e haftsolifte SRR REReak| 'dBQs not flow

refrigerant Circuit 20) on the basis of the flow ng

thepdifi! eTth‘éfcgét he rl:o\‘nﬂ'lay ﬁmaﬁ% w uEBE R GiIMREBE hetween the detection

I nvention ditects to a su i ng apparatus which is

val @G HhO E&%lgg‘aﬁﬂe@?raﬂHE lefeb Q&I ﬁkhﬁkg (23BP @R iHESdekdeibn value of the

that perfolfns rigeration cycle by circul ating

t [ r 1
ool QYfeSnn® 5] FLSRIEAN 5 AEGRLYEERUSEN S o con

theeﬁ&»bm%tslt‘a% oPhe TEERDIIRE r&A Hdhd %c@élﬁ%&eﬁ‘@rdﬁﬂ efbuit (220) on

cool s“the heat source sid refrigerant in th

sent fromthe heat source
b s e B Rl e e T ) " oher i

0(5 T'Pl%%ﬁ lﬁ&'ﬁf Fveftidn difets 18fa uB&diif E%bﬁﬁ'ﬁt% hfilch is incorporated to

ar at 10) perforns heat exchange between the
I | h&
g Geasaltg i S sy b e

sufe?rgﬁ‘ gg&?ﬂt‘ B?t@\te@ﬁi ale t] dotttledind (‘if arﬁPéf'HHf‘ﬂthﬁﬁt' giﬁ Pi, A9 connected to

he ref rigerating apparatus

ea@rf’%ltﬂeﬁl ayf btiafls (b'f r SthunibARD) Rf pBs Vétﬁﬂcvbhi%ﬁoéddwﬂfel HiA source side

subcool i ng heat exchanger (210) for cooling

reﬁ%@raﬁ?ﬁt heSR at ggﬁaﬂaﬁftﬁé @ Bkt fr&nttﬁ@ hreﬁtf S amit (11) to the

passage 205 t excha gé wth the cooling 25

utl;l o}“hrg ¢ (PUYSI ij?) a'Whérﬁ'ﬁp(ﬁE ﬁEtH Sul@@tuﬁﬁt('l Pﬁof@@@éﬁ'ﬂg@%ﬁtg apparatus

et'eéting fenperature of outside air; and contro

(lgﬁg&mﬁm&gé%t x@har@ %f\@eh'tﬂgh@at bt Qigle Sr@ﬁitg@raﬁf aﬁtﬁ@utdoor air, and

oling fluird in“the <cooling fluid circuit (2

thétagt%%g?gﬁ% Eﬁmgtugqﬁﬁﬁ&ésord kiR fpakfige QUHS &ﬁm@étﬁd to liquid side

communication pipes (21, 22) of the refrigerating apparatus (10); a cooling fluid circuit
(220) in which cooling fluid flows; a subcooling heat exchanger (210) for cooling the heat
source side refrigerant in the refrigerant passage (205) by heat exchange with the cooling
fluid; outside air temperature detection means (231) for detecting temperature of outside
air; and control means (240) for controlling a flowing state of the cooling fluid in the

cooling fluid cireuit (220) according to a detection value of the outside air temperature
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detection neans (231). [0049] In the eighteenth
invention, simlar to the first invention, the cooling
fluid cools the heat source side refrigerant in the
refrigerant passage (205). Tlg detecti on val ue of the
outside air tenperature detection neans (231) is input
to the control neans (240) of this 5 invention.
de'é:/bt?'tor gteég) detection value of the outside air
8 r é

ne?lg tection neans (231) attains estimtion

O@f&tfﬁ%]é%%ﬁgete%%n\p 819 %%Ilgﬁj% té sl Bt WHJe c%%llﬁ'%ﬂﬁid cools the

ment as to et her

hezili]c ﬁqp}l%c?g:sgcge?éﬁ;%eg%@glgl etlsi% g%g?&ta# ol%fsg t(Zb@ol Hgle detection value of the

T .

bR ekl RS PR B SRy o or s
20

lnvgfj 18 CMO{lﬁ%nrbg(ﬁig &gtecgoﬁ D?lug ap J(h% o%ftsuﬁ%e { %%Eq?e%t{n%rhetécgon means

erature 1 on nea

3 hins 3BRRloT R L@g {uug BEoflile Laah e BHER"bA0 A2, 13, 14),
teagiiec it fitedeap o5 Sl of bt 'Ctg? B hee s?decrgﬂ%%?a‘ig i theefrigerant
paSige Als) o%gﬁgﬁ,cg@fgmfgeﬁfg, U i @30 REhHAR) Boutrols the fowing
sta,rteg;)f gl% and 9 H%%& og‘f"iﬁl ’ Ct’g‘ql@tcgc%iéjﬂf@o%g?l%oﬁds[@of the detection
valle PE U oty i Sppepre i Y ?’1%5“ @%Q o 529?5335

@5 BT 18 1 ?e{ulrn'% 1R nREEY Sh bEJ)Jlﬁ%e %&g%gﬁgﬁheeerlghteenth
in{eriat, BF ot ogp%ﬂ.lgued?%lg%)i(tﬁganﬂlp{)%e D IﬁcgrSg réj?&hggfgllftr &ftuit (220),
anf 3e S%I?qOH]dltlgg 1‘g*§r)%§ﬁc'é1};]chgt (2?@{153&1%?%3%@ Shiinli%ec compressor (221) and
S A SRl S o i
o, A T B4 o0 o
soh 5 Sh kSR Do el SR agq%gc'y%pe A —

I\éal %‘e‘t ocﬂgﬁl&%u‘%lﬂs{lg%dg?ag:ﬁ&gﬁ engefl’%g |pls ﬁ%z{t W HH0 Setween the
hef G P s\geﬁq%gfaﬁﬁ?@g@% i % Rt r?%ﬁaég ?%"3’304““”&6 subcooling
ek ORI | ”' Rholife s ENERLY 16! il YHRbORY rdflpdif absorbs
heat from the heat source side refrigerant to be evaporated, thereby cooling the heat source
side refrigerant.
[0052] Referring to the twentieth invention, in the subcooling apparatus of the eighteenth
or nineteenth invention, the control means (240) determines, on the basis of a detection
value of the outside air temperature detection means (231), whether the flow of the cooling
fluid should be continued or stopped in a state that the cooling fluid flows in the cooling
fluid circuit (220).

[0053] Referring to the twenty-first invention, in the subcooling apparatus of the
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ei ghteenth or nineteenth invention, the control neans
(240) determ nes, on the basis of a detection value
of the outside air tenperature detection neans (231),
whet her the flow of the coohhng fluid should be
started or kept stopping in @ state that the cooling
fluid does not flowin the cooling fluid circuit

cidhfet@ih 0PninBRedth ih¥eriBg, thweBhirsl ReARA2UEMt¥miihésSbn the basis of a

i nventions, the control neans (240) nonitors the

deRBH&IE VA108 of MSutSlle taﬁ&exﬁﬁ@rﬁiu?@ d@k&tidneBAIsaR 918 whether the flow of
detection neans (231). The detection val ue of the

th@éﬂo@iing Al EhduRIBEERk4 & 188t /6ppiRR iTBaRR that3Ad cooling fluid does not
exceeding a predeterm ned reference value (25 C, for

floSXANRE €dollrgAtiad ER-@BE2pRt i on of the state that the
cooling load In the utility wunit (12, 13, 14)

[o(bﬁ;g I RABE SwaRtkdl Bed ReGy-FRU iR nRbAE theldt@e hiihs '[rms Rfdnitors the
refrigerant passage 10 (205) shoul'd be cool ed. The

G682 LEHIE BpESHR0010) i 001, ipion i

of Y oRGidb iaﬁl'{eilﬁﬁg'taﬁu%) L& mEdR (BSAL ex%@éﬂ’il%% ?Eéﬂﬁtermined reference

refrigerant e refrigerant passage ( I's not so

valfe¢ 85 8@ f¥r ¢ :Jﬁ?l@)fleéc%’to EhEnSRIN IrRhe stARFRAR Kt ink WHAGH the utility

on the basis of the detection value of the outside air

unItQ'TF,efﬂt #1{) Echgé‘asEg ﬁ.fl% Qgéef%;i@lﬁéu&g 3iHk rofRleher i 'Ehenﬂﬁ“r%éé?ﬁlt passage

cool 1 ng sho owed to flowinthe 1

(Z%hbﬂg Hel déio%d,Ci s irdvets2 ate 1dh00RPstiRREBH bF R &Qe HIE the cooling

twenty-second I nvention, the subcooling apparatus of

lodd ' BRCQNHY it Q'z[]qg?f%ﬁ ARVRNE ﬁrhnfduwonﬁg JNeL YeESsource side
heat radlaylon eat exchanger (252) connecTed to the

reﬁhiggl%ﬁpliﬂ Re Fei ér%rﬁggatg%ie(ﬁﬁy)i Is AA2Q) ndcREsaRET FHREIHR, éhe control

at exchange Detween subcool 1 ng refrigerant an

Rldbe Y air temperatur
meHt gggr) @iugest gﬁ%@;&%ﬁ@% th@elclB vhRE SFURP! otAI8 air temperature

out _ e heat radiation heat exchanger
de\geg%% rr%e‘éﬁéa ﬂws&}éﬂ&ﬁﬁ WP EBOHeNDolifE ThELERMA 66 RAKE to flow in the

apabl e of performng nhatural circulation

ORSy ALl Linaieal | ows the subcooling refrigerant to
con?ﬁ%réllycgiﬁiéﬁate by operating the outdoor fan (230)

[O(IDair?é NREFARES R the Qw@ﬁtylsgﬁ)nﬁq?%?ﬁ’ﬂohpgle Sa8ERYI g %%Pax(a?u% Jofthe second

the control neahs (240) allows the subcooling

or Eﬁ‘fe'iéelgﬁ{ ﬁQEntanrﬁlH%lEr incRa09: he& R8hfiok mﬁﬁtr&cﬂeﬁfgg @2%% connected to

circulation operation by activating the outdoor

thd %ﬁgéo&liﬂﬁngfﬂéé?%{t ERcuit qginﬁgc.ﬁ]rg H!‘:I%ILI‘IQH% Ofeat r@(ch%nfg) between the

subcool 1 ng refrigerant, control neans (

su Bﬁﬁ%&%ﬁex‘ﬁﬁ?&ﬁﬁ&t&&ﬁ 3 B698Lidaer ERAREESRP rsu]?%%%% otu‘t[]deoor air to

shoul'd be~activated or kept stopping = accordi _
thd hA-Datin@i At Qichgggeéggﬁg,l RAMEGENLS sBfcdofthg rIREARNt diftuit (220) is

the refrigerant p
capable of performing natural circulation operation that allows the subcooling refrigerant
to naturally circulate by operating the outdoor fan (230) in non-operation of the subcooling
compressor (221), and the control means (240) allows the subcooling refrigerant circuit
(220) to perform the natural circulation operation by activating the outdoor fan (230) in
order to start circulation of the subcooling refrigerant, and the control means (240)

determines whether the subcooling compressor (221) should be activated or kept stopping

according to the flowing state of the heat source side refrigerant in the refrigerant passage
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(205) in natural circulation operation. [0056] In the
twenty-second i nvention, even during the tinme when the
subcool i ng conpressor (221) is stopped, the
subcool i ng refrigerant circuﬁﬁtes in the subcooling
refrigerant circuit (220) by“operating the outdoor fan
(230). Nanely, in the subcooling 5 refrigerant circuit

(stiﬁfﬁz%tﬁfahﬁr&?ﬂoq}d Qhgf, t he outdoor fan (230) only can

irce side refrlgerant in the

O(Tcﬁ%ﬁ)clgog'ft %N&%?E?%%ﬁhﬁlg%{ n{ 242 ;e e%hfrﬁ{gger Ahinhd GvileR€the subcooling

cul i on 0O co0 ant, the control
( .of ;%3 \J Ftc'lféﬁfa?e% #Nkhe subcoolin
co’flﬁfees%oﬁt Sté 5@’0 l{ét g&%:cgg{c,h nrgl? er circul ation ofSu 8

reiflg%af’l ucgl? ool } b{j %fpéxl(agg%)?&f oﬁtﬁoéﬁﬁns(E?@)OOINa%l in the subcooling

or cool I ng the heat”’source

re glggrggéo gu(?{ i r@lgtogtﬁ{hﬁlgﬁ{% til@ BRSOl e (g?':&(ﬁ'd}ﬁ&”cﬁﬁ '0691) the heat

|ng h hen, e contr means
i35 irsftg?f%:aoo B&%oﬁﬁa;g&gzéhx@.ﬁ?fggﬁegﬁgf“ 98 Sking e
. i )
Clrglﬁ%ﬁﬁgl’gloggl‘? M‘:}ectt:)o 1%% aﬁ%q ééf%l?tg Iﬂ%g&n%}ﬂro? Q%EI?ZE&U ((f %?s?]mventlon first

w58 o5, SR TR0, 5 gy gl
AR LI B g o

l contro
re 5 Ran? Pbligh 1§ glspeaﬁ{yf LESIAR: LibhcbRRH tidibaahl Y 18RA! B control

|gera &n cyc e subcool 1 ng

mt{a@%%ﬂ]ﬁ gEeF1 g\}hg é ﬂgo%%}qg heat soFe §1d?%%ﬁ)1?§ra*m{‘1‘é S0f Rty cooled in

I'ng appar at us

lé o?ﬂ Fogll t%ﬁg %e'rggr?lg{lésh%h% E tﬁé ﬂ@@@cﬂ n%zégﬁl reg&r gZI) should be

r*on OF °t he- sUbE ool I°ng ch npr es

acﬁ\éq%?c? g%?(gr Ing %9 tthe _]}l@%médto% tsil 2l %?tﬁotd g?ncans (240) keeps the

rlgeran pdssa

SFERAE St 0, M R nvgf?ég@@g% g 50 s sigrnt i
suffo 13 crog ed n\aﬁge[)%cg&g?r&th% ?ﬁ?oo\%ﬁ?% %ﬁ%gl);\&hetrhﬁe heat source
SRR B PRy S IS AR S0 e s
regubco %%lgt(égs)fppar at us (206) to the refrigerating

only connection of the refrigerant

EREa AR e iuni cati on pi pos (21 22) of the

[Oéﬁ]n#rﬁtgnf ésgfa%(%g%g gg%a?étﬁ? \(Miorbgbfa {r%%; pggs%lﬂ 166htiohMiR control means (240)
controls the operation of the subcooling compressor (221) according to the flowing state of
the refrigerant in the refrigerant passage (205). Accordingly, in the subcooling apparatus
(200), the operation of the subcooling compressor (221) can be controlled according to the
operation state of the refrigerating apparatus (10) without sending and receiving a signal to
and from the refrigerating apparatus (10). As a result, for incorporating the subcooling
apparatus (200) to the refrigerating apparatus (10), only connection of the refrigerant
passage (205) of the subcooling apparatus (220) to the liquid side communication pipes (21,

22) of the refrigerating apparatus (10) is required. This eliminates the need to wire any
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conmuni cation wirings for sending and receiving a

signal between the refrigerating apparatus (10) and

t he subcooling apparatus (200). [0058] Hence,

according to the present invigti on, the nunber of

operation steps for incorpofating the subcooling

appar at us (200) to the refrigerating apparatus (10)
coftinRBtior WED #Q qﬁr apghihg Anp! xecéelgﬁlgsﬁ%éﬁéﬂ? Be@w&lﬁnﬁ{é refrigerating

errors 1ni1ns ati1on, such as ms- WTring and

ol s B PH BRE mpplcre no e

S C | Aihel
PSRRI S T e

D R T LR, PR AT, ORF B #8119 con o

recLu%etfaJPd Q&Sjnle?‘ h?é@ (g.#qu E‘e : ePﬁWsrm ARAIAbA Wch Bs 1fn'1§ §/§r1ng and the

opera rirgeration system
4 S a p| ped system di agram show ng anot her
likg Janz}ft %gﬁéltérq the 15 first heating operation of the

f tioQ FIG 5] FIG 5 is a piped
B“eﬂie@ fao Pth oa%n Joperatlon of second heating

oL, Y YA AL g, o o
rei%geraglgn B\ésaem 1nctllllcﬁg%§’ WRGaliddGhitnit, 20 [FIG 7] FIG 7

fof i Ciom algram owmng a construction of a '

ool e 0 ool elfe e RN Sl operon i cooing
op%%ﬁ%?%@%éfﬁ%% B i nenc | [FIG 9] HG 55 a

PLPehay s ﬁg*nd's@gm £ IPHIAE BSALHAEY' B0yffe Bpctdon in firs
hegthrbgl\ﬁ)perﬁ%tn ogl[%lfet Cée%nﬁ' géterho a pi ped system di agram

ion o refrigeration systemin

Modi {Fliéd ]Exarrpl I-eIqu if E p%%%t%%agr%ﬁ showing another operation in the

first heating operation of the refrigeration system.

[FIG. 5] FIG. 5 is a piped system diagram showing operation of second
heating operation of the refrigeration system.

[FIG. 6] FIG. 6 is a flowchart showing control operation by a controller in
the subcooling unit.

[FIG. 7] FIG. 7 is a piped system diagram showing a construction of a
refrigeration system in Modified Example 1 of Embodiment.

[FIG. 8] FIG. 8 is a piped system diagram showing a construction of a
refrigeration system in Modified Example 2 éf Embodiment.

[FIG. 9} FIG. 9 is a piped system diagram showing a construction of a
refrigeration system in Modified Example 5 of Embodiment.

[FIG. 10] FIG. 10 a piped system diagram showing a construction of a

refrigeration system in Modified Example 10 of Embodiment.
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Expl anati on of Reference Nunerals [0060] 10

refrigerating apparatus 11 outdoor unit (heat source

unit) 12 air conditioning unit (utility unit) 5 13

cool i ng showcase (utility un%%) 14 refrigeration

showcase (utility unit) 21 ffrst liquid side

comruni cation pipe (liquid side conmunication pipe)

QUi LAergeMuni cation pipe (liquid side

Exggann%ﬁ%??gﬁeg%%%pg? 505 refrigerant passage 10 210
[ngsiéﬁ)c&ol [ n%mg‘%ﬁ@ ARG 220 subcooling refrigerant

cuit (coofli ng ircuit) 221 subcooling

J [ i b [ t
commEsotuABa SHERAkRe ) (subcooli 1o apparatus)

suctl on pressure sensor

(evagprat%gggﬁﬁgaﬁﬁﬁggﬁgfggggﬁﬁjon nmeans, evaporation

pressure ctron refrigerant tenperature

sen “@Mﬂn%%ﬁ?ﬁ%aes%,gfmﬁpﬁhﬂfe detecti on neans) 237

first refrigeran erature’ sensor (first

22;215‘%6{2%??%%?12%{ A o ecand
Eﬁgi 07T Bk B IRR i lBh S5 HERNGe <gupication pipe)

[ J L ; .
s v emsely TR oo LA AIH e FIRRLs ThfyStdtion pipe
subc%)%l | ngef{ig(jg%%t%gag%g% et enperature sensor (outlet side

fl ui t ermpe ction neans) 24
210  subcooling heat exchanger

220  subcooling refrigerant circuit (cooling fluid circuit)

221  subcooling compressor

200  subcooling unit (subcooling apparatus)

230  outdoor fan

234  suction pressure sensor (evaporation temperature detection means,
evaporation pressure detection means)

236  refrigerant temperature sensor (refrigerant temperature detection means)

237  first refrigerant temperature sensor (first refrigerant temperature detection
means)

238  second refrigerant temperature sensor (second refrigerant temperature
detection means)

240  controller (control means)

251 flow meter

252  first subcooling refrigerant temperature sensor (inlet side fluid temperature
detection means)

253  second subcooling refrigerant temperature sensor (outlet side fluid

temperature detection means)
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Best node for Carrying out the Invention [0061]

Enbodi nents of the present invention will be described
in detail with reference to the drawi ngs. [0062] A
refrigeration systemin the giesent enmbodi nent is
installed in a conveni ence store or the like for
conditioning air in the store and cooling showases.

B‘%Q'S‘S?‘(‘?H'J@%‘g{)dg ol ttﬁ(‘!fﬁ‘%‘?& bpC! udes a subcooling unit

as a s ing apparatus according to the

[O@g?aﬁ’?gﬁdlb’%}{%%ﬁﬁ@ 1]%.@&1“( %Jeﬁﬁ&ﬁ gf?ﬁ 35 'd@él:n@@tﬂ’ﬁ{ @dthi$ wﬁﬂiQ)eference to

e subco I ng unit |ncorporate

As shown in FIG 1, the refrlgeratlon system
thé&%?%%%s an outdoor unit (11), an air 10 conditioning

[0&{% V\%Sa%é gﬁ_aj o‘ﬁo%) 453 B%V\ﬁ1%§§1t ’ dlrﬁ‘er[t gg ih QAT n04 convenience
sto?% 8§ ﬁ)lgls 11k %x“&)'ntdgfo%g’x%) zﬁqﬂ;l}ﬁ tgfé' érﬂed'oﬂﬁh% ?%@é’sat Y%e refrigeration

oor unit the air

syﬁgrfq?l%utﬂ%&%' s%b%‘cﬂfn (Lﬁn%t)@?@k%}% Cé?l% b({lﬁ]ﬁg%ﬂﬁe&&&r@n’g th e present

ratlon S ase oster unit

méefgg) 4 31 th%frﬂ%e%ﬁtl erﬁ]gelr%tﬁs f’()i &gg]) whidf th@uglﬁa%ﬁ& dri«g“uhit (200) is

are 1 nstal
outd ans while the other units 15 such as the air
mco&%%ﬂ ttel oning unit (12) and the like are installed in a

[Oﬁéﬁtr g‘ff ézvtillilﬁ}s: g%’elg%]é/ Ferﬁll gt?on% {efn i I{CQ%bgg]an-gﬁ on‘Eﬁ??ﬁ) an air

an ou OOF rCUI e alr

B P57 b PRGOS a8 U A0 0 b
unggg%taagﬁg o G ahog ﬁ@&f%ﬂ%&@%,@%a@%@%@ﬁgé Hhposedof
WSR2 AR P BB S i W 12,
@%{a'gggfg BE30305( R hpolel P (6! hEHAIdBRraton system, the
outtcgqo% Iﬁ%‘ﬁ {Sg) getﬁea‘mbcgé‘l ¢ ((ez?)@flre%stﬁﬁ’é% &H@dﬁ??%ﬁ@ the other units

nmeans O o forma re rigerant

suc 't“tlrl%% S %ndétg'c?ngt %g#:@% Sah?etB l{fSQ‘F Oggt%ﬁlécﬁ ui' al étSfé: such as a

e communi cati on pipe (21) a second Iqu|d
Cogv%'ler%:cgr#?ﬁm cation pipe (22), a first gas side

[O@%ﬂgﬁ Hér- %g{ 8r uglt Qﬁs)( @%’deéagﬁl oftdRGF g [euig g@o)slﬂfézeair conditioning unit

are provi
(15 flrgcll ersaar}lt ai Gltfon léollrctg'? (100), the cooling showcase (13) includes a

cooling circuit (110), the refrigeration showcase (14) includes a refrigeration circuit (130),
and the booster unit (15) includes a booster circuit (140). Further, the subcooling unit
(20) includes a refrigerant passage (205). In the refrigeration system, these circuits (40,
00, ...) are connected to the refrigerant passage (205) of the subcooling unit (200) by
means of pipes to form a refrigerant circuit (20). Heat source side refrigerant is filled in
the refrigerant circuit (20).
[0065] A first liquid side communication pipe (21), a second liquid side communication
pipe (22), a first gas side communication pipe (23), and a second gas side communication

pipe (24) are provided in the refrigerant circuit (20).
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[0066] The first liquid side comunication pipe (21)
connects one end of the refrigerant passage (205) of
t he subcooling unit (200) and the outdoor circuit

(40). One end of the secondbgqu|d si de communi cati on
pi pe (22) is connected to thé& other end of the
refrigerant passage (205). The other end of the

[OO%GfOIFHé flh’sﬂh'% d%ld@%oﬁﬁﬁﬁﬂiéﬁtﬁﬁtﬁlﬁ‘%ﬂb REned®) orler cidcifabe Tefrigerant
into three ends to be connected to the air

d d¥ethe QRtdodd chbuit One end of th
pas%%%e gzpsgﬁgﬂ%hsgbégdfﬁﬁggera Pgnim rcuit (1§O) 1 %(PI qu?tejen e

sec%h&I ﬁgﬁfd%?der%n‘(rﬂhﬁ@atﬁ)%@mé 2P s Rbnd&ded 1 the Bfhep EndbBdhe Refrigerant

the second li'quid Side comuni cation pipe

pas%%@ 2“@ c hfé'lfsbt%]&gﬂg %g ﬁ%fse%&lgtl{h%ld gh& b&ﬁfrﬁhlcﬁﬁbrpplbé {22) branches

first gas sid

1nt8mrék18§a% Be cﬁhﬁ’&t&iz@ th@ra?xn&!?ﬁ%dn ﬁcﬁ&tﬁt @1@@? thd Qooling circuit

connected to the cooling circuit and t he boost er

(l(ﬁ):) ra(illﬂ he ek %):ran@h ?ﬁéﬁ? %@) cl qu 91 sﬂ@l:%@m@z‘@ve' (25) is provided in

OVI I'n“one 0 anch pes of the first gas

onf hf’grbagm& 624k QB zirliﬁqélsc( g&%c%ﬁlﬁﬂwhﬁo&ﬁﬁig e21)8shitIis connected

F circult e other end of the first

t0 83Se %gghoggggﬂpg%gglon pi pe (23) is connected to the

out rcrrcurt The second gas side

O SRR, o Qs i aplih g o ot

conn(gﬂ{egqgrthy@b&%ng[ ﬂﬁ:u@t 90PAnd e tbobdit) cREHY f—ﬁO?S R é’é@%lde closing

source uni e refri‘gerati ng appar at us

valﬁrg 6%@] is _Pg&laed( lélo el d1Ghe! gﬁﬁcl% E%e? uf gﬁq'irsﬁgd's(‘sﬁ’det ccﬂlﬁﬁﬁmcatlon pipe

out or circuit I ncludes a vari ab

(23;18\91%% by c&rﬁ% $5 Yhe béoster Fehit gﬂﬂgf | Rd ot1éP eﬁ@@ﬁ&iet first gas side

onpresso a second Tixe pacity conpressor

cox%;%ﬁ.gmcaﬁgra%gﬁ d@% é!‘@&ﬁlecﬁéqgwgﬁtd'géwémuﬁ @G%ﬁ_ewkﬁrsecond gas side

oor expansion valve he out door

co%ér{u%g%mn gyj%)(éﬂ <§t11 alra\gg {H&%%choﬁlhftﬁﬁldg%’%hfﬁ (gm(ﬂ lﬁlﬁ% Slﬁzéoutdoor circuit

(4 pes (81, 82, 83, 84), and one hi gh-pressure gas pipe
@% The outdoor circuit (40) further includes three

06@% <&?%03 Wihebi ng val ves (51, 52, 53), one liquid
e clo

SI ng Valve 25 (54), and two gas side cl osing

val Vfﬁer é?tﬁf)opéﬂlt iﬂgs%p‘]es 8 of Rt QWO Ahit IfT tﬁé“)réfrlﬁé;@ﬁmg apparatus

t he I'qui d si"de conmuni cation pipe (21

R R T e T

[0069] The outdoor circuit (40) includes a variable capacity compressor (41), a first fixed
capacity compressor (42), a second fixed capacity compressor (43), an outdoor heat
exchanger (44), a receiver (45), and an outdoor expansion valve (46). The outdoor circuit
(40) also includes three intake pipes (61, 62, 63), two discharge pipes (64, 65), four liquid
pipes (81, 82, 83, 84), and one high-pressure gas pipe (66). The outdoor circuit (40)
further includes three four-way switching valves (51, 52, 53), one liquid side closing valve
(54), and two gas side closing valves (55, 56).

[0070] In the outdoor circuit (40), the first liquid side communication pipe (21), the first

gas side communication pipe (23), and the second gas side communication pipe (24) are
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connected to the liquid side closing valve (54), the
first gas side closing valve (55), and the second gas
side closing valve (56), respectively. [0071] Each of
the variabl e capacity conpr egsor (41), the first fixed
capacity conpressor (42), and the second fixed
capacity conpressor (43) is a hernmetic scrol

corfnRPRE &5 8RMidRld side Elbﬁh% RERE $54)ethd TF8: day Bidle cdsptvalwe (55), and the
power is supplied to the variable capacity conpressor

sechfid kad ﬁﬁ@é’i@ﬁn@ﬁaﬂv@{'ﬁ)}&Epecfﬁb‘;ﬂy.\/ ariable capacity
conpressor (41) is variable in capacity by changing

[067'?@ Haeh 3 iR ReRG pheit c%n@&%b?@?!thgﬁirﬁfﬁﬂﬂ aPaNgi ddghpressor
the out put frequency o the inverter. In contrast,

(422,h?ncf tHeSdecait iR @Rhclt) XRPhpRABGCI43Y IS AMRIRsROE&oll 4dmpressor of
3) are operated driving thelir conpressor notors

i l—??@s)é yen ARt SPaRHlied fo iHRAfariable caplbit essor
hlg@ paciﬁ{e?&eosreet \réeofEreg{rr% I% nvéri abl el? [ 0072]anThe cfa?)r sl,ty compt

| | 1)1l RbmBR8s @41 LB asMle InCcapacity b
N BT SN S a1 e iy

ché?lig?% 1@1% %btaﬁﬁﬁgﬁéggf ?{s doprekbemorR byt dangak thdb@pat frequency of

ranc 6la) "and a second branch pipe

thel S¥Ber, 2’31‘?%?%@2%3%%6 kS ind 52068 RleReabfdR) cofipressors (42, 43) are

connect e I ntake side of the variable capacity

op& el fbﬁs&%n ikl é’(‘ﬂedrt@sﬁbpﬁloﬁﬁE QRehyR 280 v fReatibh spéedd)o that the

I'S connected to th Ird four-way switching val ve

caéag?i)es tlér&dﬁ?é‘in¥%}iéﬁ?e.( Cv-1) for allowing the

rrgerant to ow fromthe first gas side closing

[Ot}ﬁgisﬁ}egéxgk sﬁcﬁgggﬂﬁe fﬁliﬁ id Srnloted QHENMEN BbkoE B 1 el ¥ closing

rovi I n the second branch pi pe (64b) of

valérg g?gl)'o:ﬁ%? Ft)igéi %g&ztgi’ﬂl ;gbegg;%g BrlahchdsQf Rl otitena ek BsK into a first branch

ected at one end thereof to

piﬂg[(ﬁlﬁ)mnﬁga s{eﬁéﬁd’ ch O;%?eh @ﬁﬁbﬁ,%ﬂe?&n‘ﬂ?é 2t bragdh ﬁ?g (6ta) i @®nnected

er en ereof t suction side of the first

to HeX{Gfhke GRRAGH t?]é g%ﬂﬁmE RNty (DpressOO0@) WHiR th8iséddnd branch pipe

suction pipe I's conneCted at one end thereof to

(61)§s 855RBAd R Ei{é:ét;ﬁﬁg fosvhyF B iyl MGe ($33) - AThRck balve (CV-1) for

suct1ron pipe ranches at the other "end thereof

all%\P%l% t?% é{)fglééramﬁt%w fBPGe Bk 3as 31U FosHRCRAINE 57 Ahthrds the third

erein the first branch pipe (63a) 25 is

fo&%i;ﬁ%ﬁ&nh%pv%ﬂ% (55}5&4%6\%9%%‘3 tshemdesranch hipsg@db) of the first

capdacity conpressor” ( ile the second brand pipe

o d onnected to the third four-way sw tching
Sué%ﬁ?éﬁ%gﬂ A check valve (CVv-2) for allowi ng the

[Odé??f_l rgelaphd Lktibh el 62Mst ddtin&REPA bk QA tN@¥ofWIthEIMirdTour-way

switching valve (53) and at the other end thereof to the suction side of the first fixed
capacity compressor (42).

[0074] The third suction pipe (63) is connected at one end thereof to the second four-way
switching valve (52). The third suction pipe (63) branches at the other end thereof into a
first branch pipe (63a) and a second branch pipe (63b), wherein the first branch pipe (63a)
is connected to the suction side of the second fixed capacity compressor (43) while the
second brand pipe (63b) is connected to the third four-way switching valve (53). A check

valve (CV-2) for allowing the refrigerant to flow from the second four-way switching
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val ve (52) towards the third four-way sw tching val ve
(53) is provided in the second branch pipe (63b) of
the third suction pipe (63). [0075] The first
di scharge pi pe (64) branchez2 t one end thereof into a
first branch pipe (64a) and a second branch pipe
(64b), wherein the first branch pipe (64a) is
val?éjg Clo%r&sothe%ﬁljaefo%-%pasrvﬁﬁ:élﬁi%%wé (sheisvarolleliéin the second

ity conpressor e second branch pipe

neched stQidhhgrdicaghar ge side of the first
bra& @gé ??ty corrrSJrelssg?p(dAfZ The other end of the

[OO? !SL S’Itl“lecklh%tc Hx@&&ﬁ%eo%@ (ﬁ@@raﬁﬁlﬁ ANBEC LR tHeReoif hiftofd Fifst )branch pipe

r-way Swt . A check valve (CV-3

(64%? bndh |sOA%ARE fi oﬁgp Sﬁﬂ) r\@Hérelthhé e b AR A ipte(64hy &t connected to

xed capacity towards the first

thefcﬁwh ysﬁé’\ﬁi;ﬁlg'\ﬂﬂa‘%’lg ?a(:ﬁt?jc%oﬁi esRbO 19%1]%%& B ond ®ranch pipe

second branch pi pe flrs dlscharge pi pe

(64%249 co%lg%zg]to e %1(% SEREH& AR ressor (42). The

nnec at one en hereof to the suc |on SI

oth%F%u:lS gigtgng (fitr{%'dxs%ﬂ?&?gﬂfé %g)r %&%Pﬁ&:?e?lot'b thé st 8NH- \ﬁéy §vﬂ&:hmg valve

ereo the discharge pipe

(51()64)X ligggd\;a%e fi%f‘ %Illbaﬁ'z%t}fesgefﬁ&ﬁnt%yﬂw &1 MY first fixed

val ve tor allow ng the

caﬂa@ﬁ%r L Iaeggogzg)f {)\‘Mfdg gﬁgﬁtﬁhﬁ)ﬁ 3 s @%&hfﬁg daRRRSF) its)t‘)rék/'@ded in the

owar four-way switching

Sec%é’é}é%ntﬁé%<§%@r0‘f§’aﬁd§%}>?ﬁﬁﬁeﬂ§§e BB e Cam s & fin
05 05 SRR o el arotdi et e scon i
of Bt WES Q& F}ai)fa&'tyg% sl ‘E?%?Q%ﬁﬁ%%e 8thEr efd e t@ﬁ part of the

e out door t exc nger i's connected to the

disfcfll gé pﬁ)%_/(&c?yf%e o%tﬁigr %Qﬂff‘ Yl?slt Yé&urlwa) switchird $198(519. A check

he out door heat

r ec@gﬁ %5143@0‘@%&% nﬁﬁq&?ﬁtg%& F‘flﬁq“hu ?gg%ﬁgg tflé@%nc% fixed capacity

1?1 Q%AV he : Jﬁé it R o %V@ﬁﬁhﬁf\/ﬂ% SSE ¢ Brfvided in rghe second

door heat ° exc anger towards t
. 5) is provided in the first I|qU|d pi pe
dlsfga%?éiéﬁ’(%éé] To the bottom of the receiver (45), one
(5\7"@ Jl&oo?%% érg%légjdtﬁ ﬁg fib Qiu!lb% hedPercARRES LeCross fin type.

05|ng e other end of the second

Thlel(ﬂﬂﬁgorpﬁe% eg(@lfaéﬁ (4493%2%&5?%&@&&%1% ﬁé’thd:el%'tﬁ@ refrigerant and

cl osi ng val ve for allow ng

o A PR i epgetag e o e
four-way switching valve (51) via a closing valve (57). The other end of the outdoor heat
exchanger (44) is connécted to the head of the receiver (45) through the first liquid pipe
(81). A check valve (CV-5) for allowing the refrigerant to flow from the outdoor heat
exchanger (44) towards the receiver (45) is provided in the first liquid pipe (81).

[0078] To the bottom of the receiver (45), one end of the second liquid pipe (82) is
connected via a closing valve (58). The other end of the second liquid pipe (82) is

connected to the liquid side closing valve (54). A check valve (CV-6) for allowing the

refrigerant to flow from the receiver (45) towards the liquid side closing valve (54) is
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provided in the second liquid pipe (82). [0079] One
end of the third liquid pipe (83) is connected between
the check valve (Cv-6) and the liquid side closing
val ve (54) in the second |IQé§d pi pe (82). The other
end of the third liquid pipe (83) is connected to the
head of the receiver through the first liquid pipe 5

pro(vﬁcfehmﬁle%%lﬁw iBipp @)7) for allowing the

ri erant to the one end towards the

OC?BBQ%T f‘;t}rl]%{ 'lfjcﬁ.ﬁid Pfg)u ?@ ik Qbﬂxﬁcieﬂ%tv@eeg'ﬂ)i’@cﬁe%ﬁ)valve (CV-6)

['iquid pipe
and ﬁxr%rlﬁq%ds @12:%@@ gf)amgsf)lhlgﬂé@e%:gﬁ\ga }{Iﬁualg?)?ep(lsggd Tﬂéeothglg end of the
S G e L b A g
o R Ry I ARty e

R ) our{f‘%ﬂﬁ‘ﬁ%ﬁﬁ 3 oe’ (84 °“?LSSCL2§|<
[0@@@ WY ne\(N é?thé Ol deﬁgﬁgae% V\)gl' .9 Eédtﬂ% ée%fthé AR Blvalve (58)

h
ron1 e on e ot end

%ﬂ'ée) hecfc VgH/ / rgm( %é)seco-ﬂqehcgﬂﬁ gg:i%r(QZf gﬁ‘{} A8 4R ¥the fourth

an €l ec ni c expansi 0081] The

llq%lllﬁig)l%fp é ? uéo%ggcﬁ?d B t%ﬁx( ﬁg)ou'tc%i)o? & sc%g}r@%g@lt (]Q al?ﬁf:ﬁe check valve
f. f
(C}’g%gem r$%§1r)ét ﬁ 118 bf e% ? Itiﬁz hﬁél?%lvmt\’sﬁ‘ﬂ mﬂ{%goﬁ’t@&d{‘eexpansmn

I'gh-pressure gas pip

vafvg i%@ anglv?g d 1%“815%(@%’ ff&m\t% SRR tﬁ%a#d@r He @fjel?d of the fourth

anc ereint ranc

0 SRRy A st o o
fro T Sﬁo%ﬂd %%%E’ tpé Rfehdr66R) o@&fs%uﬁﬁ MRRAS ?ﬁa@f s heThe outdoor

chi'ng valve val ve

exé ¥1o vafid 4 15%%%%8%1%;:\4 Pzgnt%nq)ah%re provided in the

A hi gh- pressure gas pipe

[O(gﬂqjmﬂ%e-r}%e h§ h%gu e‘é?é %{ﬁe @%1? ?:odn ct@& 'é %?)%Qfﬂer&;‘ﬁo a part of the first

en0|

SRR HSALE B S B Y LSTBE e, i
en%l Ogﬁ'te] h%ﬁl Pres r£ gl:ass é}gg g&% ch? (tF E 5]% szﬁng 1}(&5%515:1) 0¥ second

I'rs e se
brz%ncHr ﬁpe 011% g?}{é:gelg %%r%%l%?ného he se %ﬁ?@%a @k dBGﬁstream side

ofzt\é“ tfeﬁié ¥ glgf%%%}le A A%iqaH 490 'isﬁ%%le%s '39&;918 briftfpipe (66b)
is connected to the third four-way switching valve (§3). A solenoid valve (SV-7) and a
check valve (CV-9) are provided in the first branch pipe (66a) of the high-pressure gas
pipe (66). The check valve (CV-9) is arranged on the downstream side of the solenoid
valve (SV-7) for allowing the refrigerant to flow from the solenoid valve (SV-7) towards
the first liquid pipe (81).

[0082] In the first four-way switching valve (51), the first port, the second port, the third
port, and the fourth port are connected to the terminal end of the first discharge pipe (64),

the second four-way switching valve (52), the outdoor heat exchanger (44), and the second
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gas side closing valve (56), respectively. The first
four-way switching valve (51) is exchangeabl e between
the first state (shown by the solid lines in FIG 1)
that the first port and the,dhird port communicate
with each other while the second port and the fourth
port communicate with each other and the second state

gad &HQMO@:Y Qﬁfeb(sﬂrezrésﬂécﬂﬁﬁy' NThd Grstlioud-wa B}aiwﬁd?ﬁlilvﬁls’b (51) is
port and he fourth port communicate with each ot

exd@ﬁh% GblNRWESOME P& date AREWhIYS thBksEl Rt inFEMWNiHaeiR first port
each other. [0083] In thé second four-way

an® Wt 1613l RO RiMBudiad withh@ch bitRt wilkithe 588n8 P6RNEIdARE Fourth port
and the fourth port are connected to the downstream

corﬁhﬁjiﬁwgfe Wi e%e&heﬂ’ ﬁid"@xe (£ st é§h’6‘?vn9@3@1@doroken lines in FIG. 1)

di scharge pipe , the start en t he second

tha? el f1Q0 phik RRd Qﬁazfounﬁ%rtt Qnmggiend e tachfothdtantift fhelstond port
Tour- mag sw tching valve (51), respectively. The third

ancPﬁféttm?& érxlegoaﬁl%ﬂ tel Wi sM)htheSW t ching val ve (52) is

sed he secon four way sw tching valve (52) is

0(%§?I'Ig@%e?e%§d F\Q%?’ré\’ilﬁﬁﬁl '\)'athe @b akR 3D tﬁ’é’sefcbﬁd port and the

nes in the first port and t

fom Cﬁd}t B@%nﬁ%‘t’%‘ tﬁ@?our ttfw AmtaG o PR Rhe MW A1 6 EETP- 4) in the second

ond port port communi cate with each

dlsgltlzl}g‘f E@Q ?gé)hﬁnﬁ W&ﬂ oflt &c&ﬁf‘ﬁi@ﬂof?? d:fe"(GZ)b LK afR sbédﬂﬁﬁmrt of the

15 that the first port and the fourth port

ﬁrsit‘ W?}? ShvRchihd Rake gl)%& Ctl\% I“{l € 1HR8h3E g@ﬂ%fﬁﬂé Ee]:coﬁﬂ‘ Four-way

d port co ni‘cat each oth

sw[btgl?{n% h{nﬂ Sg‘i g’aﬂcﬁ% t Ch["HEg sé,@Jn\ﬂe fordbay tﬁﬁtcﬁiﬂgﬁvalve (52) is

ort the third port, "and the fourt
cx%ﬂﬁ%ea%[eebeqﬁg k qgstt o%rﬂl}}' Malso 8N dn& int e §?&ﬁf‘ fhe first port
c

pi pe e hi pressure gas pipe (6

an& H{% tfﬂr@r fort e(gﬂqf 6111%519 vﬁﬁlcé?i@g oBkeE AR tRE Q@coﬁ@ %))rt én'ﬂ%@ @ourth port

erm nal second branch pipe (61

coxfnh{uﬂ g&u\%‘/fth %ﬁclpbtﬁﬁ@r éxﬁi]‘%n) dt ffe (@RS} theeé}gké?f hﬁé@%l FIG. 1)

second branc plpe of the third intake pipe

thas ﬁrsE ggﬁ%& 'tl‘{ce gﬁebgtb J}hlgn(i’nlcgtg%ﬁl’(\@%h%érc\bhl'ﬁgthe second port

IS exc etween the first state

ané&léq}i‘{?dgé{ Qﬁnﬁlﬁdgféwitﬁg&%dﬂﬁhrHG 1) that the first

port an port communicate with each other

[ods‘a{] I8 thd Ellréﬁﬁfzuqﬁg &mﬂg d,arv@gsi)o W ff f‘rspﬁéﬁ 15O EéEéHH ?éﬁ,ethe third

eac er a t he econ St ate
! { 5}%11 66b
PO e E T e nated P K2y El?“ 3‘?@&%?%@ Hrlth pipe (66b)

of Stff ;@% %%&gﬁa%%@ §d§b r hePQAM chf W{Hecé&;@ndmsﬁaio%aﬁ@e (62), the

oor circurt (40) further

rl'rpx'fil WSS AR sk RpP&1bPH the Fr&KQUTEIN 5L (A1, 3 the terminal
end of the second branch pipe (63b) of the third intake pipe (63), respectively. The third
four-way switching valve (53) is exchangeable between the first state (shown by the solid
lines in FIG. 1) that the first port and the third port communicate with each other while the
second port and the fourth port communicate with each other and the second state (shown
by the broken lines in FIG. 1) that the first port and the fourth port communicate with each
other while the second port and the third port communicate with each other.

[0085] The outdoor circuit (40) further includes an injection pipe (85), a communication
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pi pe (87), an oil separator (75), and an oil return
pi pe (76). The outdoor circuit (40) also includes
four oil level equalizing pipes (71, 72, 73, 74).

[ 0086] The injection pipe (ggp is provided for liquid
i njection. The injection pi (85) is connected at
one end thereof between the check valve (CVv-8) and the

' f
PSPPI AN A0 4 C0F (5 ke s
mcﬁfdg QR oRIARI (3(9}311?1 p?%g%*lpﬁzvﬁj \'7% (59) and a flow

ate adjusting va are prov ‘ded in this order

[00535}o tel'h? B&ﬂﬁi p@B? é@‘f‘@ﬁuﬁ% P?oxoﬁilﬁ& ng&%oﬁf trhe m]ectlon pipe (85) is

ow r djusting valve

cm&é@:d ar°' CI?F{" er?ci ﬁﬁ:l'ero‘f%'{: & Qﬁ@éﬁe%ﬂ v\éfue O@TV Bp%lhe-mﬁdoor expansion

connecte t one en

val#u%1 JG? ?rt }fg% ﬁlﬁgn va(?g 5}%18% Jflpe é/tﬁérv&d(tﬁ&)zoiatgqhé ﬁfSt suctlon pipe

wra the injection pip

4758 AP TASES o ESP S8 BESEBE s c
froRl BE oseG tow%&dsl e o{ﬂ@ggmﬁﬁg €9 V,sa @5&6&5 Adp rdBGdjusting

conmmuni Ca

ed k efri gerant toflowfromthe
Valee g@{s'g‘ij ar{élg&m lé ?)ﬁﬁaﬂﬁoéﬂg}zé end thereof. 15 [0088] The

[OOt%ZL ﬂ%pc%n%%lg{ma(ﬂog)p né %89 %V(%qo%?ct&p?tt%ﬁ é‘fﬁ%ﬁér@@f‘%eﬁ%g& Qge closing

connecti on poi arge pipe (64

val\#l?gi?ﬁ F#Kei ghseaﬁé\gr}gtggadﬁ.&ﬁ@é ?%ge? tﬁ)ﬁ élg %o@]lnge'al?%%ﬁlfpe (85é) aﬁld at the other
en %1%1%05 %OTHS ug#rea%? ?ﬁé arale s(ﬂeﬁzn @1‘0 ﬂfﬁ‘x | sc st brangh pipe (66a)

ererrrgerator OI

AR b P 3 o
(Cﬁel%ﬁﬁ ?{\hégds}or Oal][%g\rl %ﬁ} ofelfrtl %IH rtB BP ?roglz‘?% Bﬁéa@ﬁ&‘ ®5wards the

er en her I'rSt branc

a second branch plpe (76b) mhereln the
Oth%?g@t gﬂ‘anch pi pe (76a) is connected to the

[00%% o SRR ago% (9% fsg)“??%tg?d’v v\#ﬁf ﬁ‘%zﬂﬁts cﬁ*%ﬁﬂ%X&r‘e@@&n point of

€ 1 nj |on p second branch

the?%tgf dfséja?%% girsp C@Qf gﬁ%ﬁgfhg Qe o\'i}gscﬁ%‘c‘é%\[% pﬁ%%ﬁ@ %H' tR€ high-pressure

5, . SR Shg T T Skt Oy s 1
serbFRREThd YT P SA oblaE SULEABL YR Bl Bl (i),

refrigerator ol

0(@%? al:h%t (%fj ét{ﬂmt ﬁﬁ g’d() éi)%&?ﬁ?{ggg t Q)E? )en& UL dSoliRe Ioh I'];@parator (75).

SUCIOﬂp e Injection p

Thé %ﬁ)retugpﬁag ?7 @tﬂ}gﬁchté?&dthe WhEPedd erds into a first branch pipe (76a) and

a second branch pipe (76b), wherein the first branch pipe (76a) is connected to the
downstream side of the flow rate adjusting valve (86) in the injection pipe (85) while the
second branch pipe (76b) is connected to the second suction pipe (62). Further, solenoid
valves (SV-5, SV-6) are provided at the first branch pipe (76a) and the second branch pipe
(76b) of the oil return pipe (76), respectively. When the solenoid.valve (SV-5) of the first
branch pipe (76a) opens, the refrigerator oil separated in the oil separator (75) returns to

the first suction pipe (61) through the injection pipe (85). On the other hand, when the
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sol enoi d valve (SV-6) of the second branch pipe (76b)
opens, the refrigerator oil separated in the oil
separator (75) returns to the second suction pipe
(62). [0090] The first oil Ievel equalizing pipe (71)
i s connected at one end ther¥of to the variable
capacity conpressor (41) and at the other end thereof

oo IS AR 485 ik A oIt o
d 72

in e B stafipr @3%5%%3?%% % ‘%@‘éﬁ#‘“ﬁgﬂ?ﬂé SR

e PP P TR i <

Var%@@ ){ cg’?‘rgﬁr%lﬁ&)?gaﬁ) %l A Gnd &:ﬂegz?%%epero?fé ﬁ%dse'c&lcf g\.%tnon pipe

2|ng third ol

o sesgf%p N R

Secggfi é))?l ]&fve eﬁﬁ ar %ﬁlg?pqgﬁﬁjﬁ omtlé%té(dg% Bﬁe’&%g% lﬂ%?]%ﬁl?éﬁ tHF \F/fgst fixed
i b Sy s o

th1 s cﬁgﬂgﬁgézg@g‘t n?lg\)/a;\? ?§V-2|‘)1% tpgngxggcgcgﬁrg m%@gﬁ oil level
RPN R
thef ‘?SEE‘? ﬁ‘eéP?ona ogﬁzﬁgﬁcgglv alg}\faﬁ gs.gc% (45 a(nfi A ‘ﬁ{eo&hg%‘?xglﬂgkr&é&f% the first
SRR HIR SMH LL a s
S B Bl B 550 I Sl o0
coRe o oy ¥ rgﬁ%éﬁ ol 8 MR 2 i
s frdagalile &P%g’%g AR B AU GREFlranch pipe
ST AT TR Pt e o
el Bl eSERE G o I%ﬁﬁlg SRttt ot Bl DIgHElYes (Sv-1 o
S\Pﬁﬁofé&F Shjete) gttt rbgg;'ngé’ ng % 711 %[1%%5% SR oA defrigerator

sure
pr ovi

25 the f h 64). A
ollERY 'Bé@n?%n%rﬁfsgﬁ%“ Gqukgcp?ggsdgldpgt(eaz:h of the

oV PBE ST Rt AR LSS5 e P it o
Spgilnglgﬂgy:, eztsru,ﬁr %%ﬁ?%gﬁnpe%%q)e <Bhisor ‘@ﬁ nq%dﬁIJSPSl}CHSn ﬁf‘egﬁﬂg sensor (92)
are provided in the first suction pipe (61). A second suction pressure sensor (93) is
provided in the second suction pipe (62). A third suction temperature sensor (94) and a
third suction pressure sensor (95) are provided in the third suction pipe (63). A first
discharge temperature sensor (97) and a first discharge pressure sensor (98) are provided in
the first discharge pipe (64). A high-pressure switch (69) is provided at each of the
branch pipes (64a, 64b) of the first discharge pipe (64). A second discharge temperate

sensor (99) and a high pressure switch (96) are provided in the second discharge pipe (65).
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[0092] The outdoor unit (11) further includes an
outdoor air tenperature sensor (90) and an outdoor
fan (48). The outdoor fan (48) sends outdoor air to
the outdoor heat exchanger £44) [0093] <AIT
Conditioning Unit> 5 The air %ondltioning unit (12)
conposes a utility unit. The air conditioning unit

[od9éf)Tﬂe'Itha’6b‘%§m§tftfi1)aﬁﬁth€P lddkepaﬁ BEidebf &iitdmpekte seﬁbtﬁ (90) and

conditioning circuit I's connected at the

an | d\ﬂdﬂo‘i{ ﬁahd&lsﬁ ndrh0 erfu% ()rtfant @@2 S2a@Nduldodpift ¥ dBe outdoor heat

comruni cat | pi pe at the gas side end

‘{@‘ﬁ % o the second gas SI de conmuni cati on pi pe
é 6b94] The air conditioning circuit (100)

Odﬁgwfgﬁﬁoﬁﬁltﬁh&gm@ tioni ng expansion valve 10 (102)

condrtioni ng heat exchanger (101) in this

or defhlehzﬁl: %ﬁ&‘&oﬁ%@ Whil Igﬂr?dc%ﬁgﬂges 4 ﬁﬁﬂtﬁ%lf heri@as: &rld&ioning unit

e air con exchanger (101) is a

(li; AcRA% h#el Sir h:%?iﬁ %h@}gﬁ% (gl%El) Cr'g%salfr'c% Hﬁfﬁﬁm%-raﬁ‘cult (100) is

cond oni ng per orns

001%{%% rhg ﬁlebﬁcgﬁ’\@ §ide cnc? Hefddried ﬁ{ a% %l%]ﬁ?&@ QieBonmudi&itiBh pipe (22)

conditioni hy exp anS|on val v s an electronic

ancfitglfl § o0qy a&aft%e &9?%13113 gss ahd cGaRdhichOM ggom)ﬁ

udes a excnang tenperature se€

[04?]423}116 3 dco%dﬁlgpfn%pgcq{cﬂ t(rlbm%[lﬂitey (a% %f @éﬁ’cﬁtl&&gé)expeﬂéﬁ)n valve

exchanger era € sensor

(ldgg%ﬁd DAl al gcgn @ﬁ%héﬁi %&cﬂaﬁgﬂ%}s{@;) I'n]_lﬁx% &fde ﬂﬁmaﬂh[e 11qu1d side end

|t|on|ng anger rlgeran

tO\%l/EIiergPﬁlr agl L ﬁe %ﬁ@s o’["he( le éclncﬁt?o Iggﬂéa@ gﬁﬁ{aﬁger C(TO h? a fin and tube heat

as side en on |t|on|ng

ex&lir?négr bt £b99kn dth aj(‘)l{ &19%%&&1 ghe‘zi{' %&c}{a}léé qgg)performs heat

udesan in era ure senso

ex@‘[ﬁn&é eaf@ge;ég' thk 3@1* 1'a§1’t3l gnc( l'gé)l tshehefh%' dir EQMEBﬁlgIQ 'reQBansmn valve

oomalr 1n store to t

(1@”95&18@&({;% E@) flsmm ger (101). [0096] <Cooling

owCase I Ng s iowcase (13) conposes the

[0645% A aif %ﬁdmérrnﬁ% %81? l(ii} 9nANQNCARE Q:;gﬂangéﬂ%hl%gg%ﬁlr& B&hsor (103)

ng circ he cooling circu

oS 4108, P B e
is gl %?aqu e h&{] ?faﬁ%l%gﬁuﬂe Fgg’fﬁ‘{ dﬂﬂﬁu fet exchan%er (101). The

nica e COO ng circu

refglé(%ﬂ%%ntn 56'&%9&81% s%ngoqc&biﬂ% %19(!0%9&51@d \fﬁlt?{eev&ilrﬂ@) of tHle gas side end of

the air conditioning circuit (100). The air conditioning unit (12) also includes an indoor
air temperature sensor (106) and an air conditioning fan (105). The air conditioning fan
(105) sends room air in the store to the air conditioning heat exchanger (101).
[0096] <Cooling Showcase>

The Cooling showcase (13) composes the utility unit. The cooling showcase (13)
includes the cooling circuit (110). The cooling circuit {110) is connected at the liquid
side end thereof to the second liquid side communication pipe (22) and at the gas side end
thereof to the first gas side communication pipe (23).

[0097] The cooling circuit (110) includes a cooling solenoid valve (114), a cooling
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expansi on val ve (112), and a cooling heat exchanger
(111) in this order fromthe liquid side end towards
the gas side end. The cooling heat exchanger (111) is
a fin and tube heat exchang of cross fin type. The
cool i ng heat exchanger (111) perfornms heat exchange
between the refrigerant and the inside air of the

ex]%%%égx r{%}c’\%gﬁ‘iﬁ)a%ﬁd (1&)oling HeaOe R der Ql FrAa Wﬁis%déﬁaﬁé{ﬁ the liquid

érnostatic expansi on val vé. The cooling

sid%ﬁgqafv%s tl‘f@%é[semgé' 1gd. iR %Jlﬁg%ﬁﬁ@%hﬁn%%gr{ﬂﬂgls Qpﬁﬁ’ and tube

I ncorporated at the pipe on the outTet si'de of

hedt h&cﬁﬁggﬁ- r}%%}%u - @ng?fle (tiu)ﬂih HeQ028dhatb& €0QQY i fforms heat

showc S a coo enperature sensor

exc(hJaflrgg b?twge]? t}?eogﬁ?%eraﬁtgz#ﬁd(t?]l& EfﬂmdeTHl? Al o] ‘éﬁoltr%nsl{o%@e (13). The

e cool I Ng showcase

co&l&% x&’g &?P‘Jgﬂg i(Sﬂ %%c ase>H$Ee r e%’gp]aégel‘r)%tk lglglgg]sgg(\a/\g%os}leng expansion
val@%@llﬁ%ﬁp% ii}%&ﬁﬁre%ﬂ&%@ %ﬁhlﬂrﬂ!lIe%)rlﬂ_%%érg{ea'agﬁfeﬁ:{:%?%h the outlet side

eration ci

Of{h[%%g%hngﬂ%t e%ghah%‘%r(flf on circuit (130) is connected

e en “thereof to the second liquid

o RTTUPLEEAR R L 19 i o o
farl @f]lg?] THEcdofdr f‘m?ifﬁ& 59&150&15 ‘ﬁtéic&e Aéulgplhe' llH @ﬁov@case (13) to the

geration s val ve eration

CO&X@E}%_{ %h%\ﬁ”(lﬂis and a refrigeration heat

anger thls order fromthe |iquid side

[0@&@«h&ﬁﬁéQ%E@q$h&§§w§;de end. The refrigeration heat

hange a fin and tube heat exchanger of

C r © EIT (%érhn%&%e on -EHSW rcelgg rh B&Shﬁq@t u ?‘t? hangerriel ?’f;f)xgerauon

exc en t |gerant and

sh c‘:sasé Eﬂ}S? eSQEe {‘Jﬁq é'rgtfd'd SRLA 1?(2’)1 SZI?AQYigﬂg‘éra(n%ﬂ)mrcult (130) is

era Ion exp nS|on val v

coﬁ&%{egoaﬂl?et lidui& §ﬂ?%§g9ﬂ:ﬁ%§|t¥ e sedOfl ﬁﬁ&iﬁ IS QRT Rk icualtign pipe (22)

expansi on v as a tenperature sensing

ané%ﬁﬁl ??ﬁgé?é{ﬁ%ﬁgﬁuﬂ% Ba%H%h%ﬁ#??T%Hﬁgﬁﬁdkﬁi]S}ﬂg of
[0 {d:o&per A rg.tlglb %%‘?538654%%1“9% WARS S Lt E&&Ecﬁ& OJalve (134), a

sensor and retrigerator

refglégr%ﬁcm Qgéq,ns%y\}a%r @Bﬂ' ﬁﬁ@g r@ﬂ'r’%%)a}[l)%ﬁ e %x@ﬁaﬂé@? Uﬁ) %h this order

erati owcase

frcy? &} 1%3121?&“18 ani‘%%}arc?sﬂﬁb AT é&dg1)The[r9ﬂr%%lan%§%§tt&%hanger (131)

is a fin and tube heat exchanger of cross fin type. The refrigeration heat exchanger (131)
performs heat exchange between the refrigerant and the inside air of the refrigeration
showcase (14). The refrigeration expansion valve (132) is a thermostatic expansion valve.
The refrigeration expansion valve (132} has a temperature sensing bulb (133) incorporated
at the pipe on the outlet side of the refrigeration heat exchanger (131).

[0101] The refrigeration showcase (14) includes a refrigerator temperature sensor (136)
and a refrigerator fan (135). The refrigerator fan (135) sends the inside air of the
refrigeration showcase (14) to the refrigeration heat exchanger (131).

[0102] <Booster Unit>
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The booster unit (15) includes the booster circuit
(140). The booster circuit (140) includes a booster
conpressor (141), a suction pipe (143), a discharge
pi pe (144), and a bypass pigg (150). [0103] The
boost er conpressor (141) is hernetic scrol
conpressor of high pressure 5 donme type. Electric

POWety l§bo§fép mn't gf%l)tlﬁ’clﬁ tﬂﬁ@&is?err crOP(199% O THelibbkter circuit (140)

t hr oug ooster conpressor (141) is

1nc“f1$c[e's %bl!)o%s{ep c8 g?e‘ékc;r t?l’) %hs%@l%rp91p%r(?43)0h411éc%ﬂrge§ﬂ§@(il44) and a

t's conpressor nn changi'ng t He out

bﬁﬁgﬁﬁrﬁg of the |nverter [0104] The sucti on pi pe

onnected at the term nal end thereof to the

[0 If(ﬁit'h?eab?ésge? ?rh)résgg PRAS Y ﬁ a IHRfiESSel ((o}rﬁilrlss@f‘ df %E%h pressure

SFeof ‘1o the gas side end

dofyRLfypdet BIdCAN BhLENSS shitl fohflﬁug&s@erpeog@pregsellwnmeough an

arge p connected at the start end

1nvtegt%$g£hseg ﬁoo(sl%z f?h@?&g r?ﬁ42j fevar@bleti ecaﬁ U8F changing the rotation

e term na hereof to

B e
0£%g 81}(he ct18n Fipfg(;i%)al{s nﬁe]cf'ei’i) rtﬁ{%nﬂu?x;] SHD MR % HR suction side

'S or rom e 15 start end

of ttﬁe\ggégg%rlt go%ér%%sg} I'(‘ﬁ{]]) ehd J‘th[ £ 80kt et Brefliof ¢H3RI gasS 5il€ end of the

e refrigerant to from

reliiGafioh st PR f‘giﬁgf e of I separator (145)
[0 (ﬁ)’é p{‘@%“chgglga(% Of;lgg Epcgd;) C’i‘ Jg&b&@& af G rs{agteérﬁttﬁéreﬁ?f ﬂo tflé @f¥charge side

ooster COlTpI' essor

oftqgg ¢ 89’[819 fcox%@re%clr gﬁi%‘ rfﬁ% )palt R%] (térrAr? all hd ﬁQre%@ qg ecﬁ& qg'st gas side

ar at er end of the oil

COEI’J%E_HEI{I@E[ 21%8& ](ﬂ@ IThe Cﬁ’i@&'ﬁﬁ% 1?%& 1t4ti (Hﬁ(ﬁe'soi‘ h@glpﬁj'essure switch

r‘eturn pipe es a capillary

aé@p%ﬁl 9 1%?5%@1%%{1%52,%%&'&%% s‘?dé h%@lp @51@ gfj49') T Hﬁ? oﬂie{' from the

tOt € suctl

:sf[ars'{1 OSt th%g%%%ﬁ_lﬂ%d t&é'ré&t) tﬁ%%&??ggesld&' éheEl@Rzér'leQ (149) allows

ypass pi pe I's connect ed
the re i raS{]’% {10\9'}901{1 Qﬁar gltt e?]lg tBQ' rd§ l{ﬁé bRl Qﬁd @%41?9 diséirge pipe
g% {1 er m nal er eo part of

a JH charge pipe (64) betvveen t he 0|I separator (145)
d the dlscharge si de check val ve (149) The bypass

[0§¢)ﬁe\}\|§1 91213] Fat L{'dfﬁsf‘ fb%& I%\?v %ﬁar gleggeg%%erﬁﬁf oil from the
dlsc%\{avragredgsastorfethg%ooster compressor (141). One end of an oil return pipe (146) is
connected to the oil separator (145). The other end of the oil return pipe (146) is
connected to the suction pipe (143). The oil return pipe (146) includes a capillary tube
(147). The refrigerator oil separated in the oil separator (145) is sent back to the suction
side of the booster compressor (141) through the oil return pipe (146).

[0107] The bypass pipe (150) is connected at the start end thereof to the suction pipe {(143)
and at the terminal end thereof to a part of the discharge pipe (64) between the oil separator

(145) and the discharge side check valve (149). The bypass pipe (150) includes a bypass

check valve (151) for allowing the refrigerant to flow from the start end towards the
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termnal end thereof. [0108] <Subcooling Unit> The
subcooling unit (200) as a subcooling apparatus

i ncludes the refrigerant passage (205), a subcooling
refrigerant circuit (220), a§§ubcooling heat exchanger
(210), 5 and a controller (240). [0109] The
refrigerant passage (205) is connected at one end

terxi@%@&f%&l%ofhe first liquid side conmunication pipe
an

at the other end thereof to the second |iquid
Un%%fiﬁu%gﬁﬁﬁﬁﬁﬁﬁﬁion pi pe (22). [0110] The subcool i ng
re

rigerant —circuit (220) is a closed circuit forned

. " | of hidhs refri
I(gzith% ?lﬁoé:gsu gg}‘i@"} hats thisodHRE APbhrafisCRIORIIES SR refrigerant

g out door heat exchanger (222), a

paﬁggef &2)5% h%;%%%paﬁ%%?n%émem&ag %)2(899 dubaliny Heaobichgnger (210),

re connecte by neans of pipes

ami%%@loﬁle?[%‘}: The subcooling refrigerant circuit

serves’as a cooling fluid circuit. Subcooling

[0 1;0?& r'f.'l'%lerreﬁ'geg it P%@g%&a@tﬁﬂ:ﬁ %Bhﬁ&té‘(dlzag '896 bl}is {ht'e#]ég?ﬂ) 1h8 fHrfiQiquid side

cool 1 n clrcult

co@%ﬁu@%%*i{)rg g%lé? lf(ggﬂ ¢ Anbe (hdSiferMBYd DBedsdo NBE dR0RA! quid side

ra uorocarbon refrigerants such as

R704. a j\ke but also various refrigerants such
coRg é’}fﬁﬁ%’}]%g’?&%)@e (C2), amonium and the |ike. The

[0 f@? CAQ! siuB??ol{n%frEfr%gfagg Lir&hit Fb)t is Gehdikd RREiPTFBied in such a fashion

rigeration®cyc circulating the subcooling

tha&ﬁh%isﬁﬁéo%iﬁ%%b%p?l 3611;?{]22'?,%1143%3&&11 hg dstrcrat ieQ&lafnger (222), a

nmetic scroll conpressor o

sulgci gg}lg rg)gﬁa?ngﬂjﬁ ﬁ/g?v% Jgg%g Fﬁc}’ &%‘suﬁécﬁo@iﬁé%@a@%ﬁn Je$ (210) are connected

_ ol'i'ng conpres (221) through an
by: rpx%ga?nrst & P]pgy El‘i/ ﬁgg g)gcge%rh S gPﬁ gﬁp&)%ﬁﬁg _rrefr?g%ila}xt lefcMiR(22W! Rrves as a

capac rotation speed of its

co?lg SR> %[rc,_E{P_t %&Xolﬁ%gﬁig&aﬂ@er@iﬁ PA cb8IBRUANRY isOfilled in the

inverter. € su ng out door heat éexchanger
D). 1S in.- e fi d
8k Bebh R AV, ST EBARGERTAL O8I b v n
onpyeégn%faﬁgr-&ﬁ% ﬂgél%lg%%gﬁ rOEVRAR bR a% R784BG9hd 1k but also various
r‘efrigerant and outdoor arr. The subcooling expansion

838 ) B, S C0LE g onyyah kel Offelmiconing
re%%@r hAldak %b@d p@rfglln?st G 1te¥19§er£\?cﬂit c%ie by circulating the subcooling
refrigerant filled therein.

[0111] The subcooling compressor (221) is a hermetic scroll compressor of high pressure
dome type. Electric power is supplied to the subcooling compressor (221) through an
inverter. The subcooling compressor (221) is variable in capacity by changing the
rotation speed of its compressor motor by changing the output frequency of the inverter.
The subcooling outdoor heat exchanger (222) is a fin and tube heat exchanger of cross fin
type. The subcooling outdoor heat exchanger (222) performs heat exchange between the
subcooling refrigerant and outdoor air. The subcooling expansion valve (223) is an

electronic expansion valve.

[0112] The subcooling heat exchanger (210) is a generally-called a plate type heat




10

15

20

25

exchanger. A plurality of first flow paths (211) and a
plurality of second flow paths (212) are forned in

t he subcooling heat exchanger (210). The first flow
paths (211) and the second ééOMIpathS (211) are
connected to the subcooling tefrigerant circuit (220)
and the refrigerant passage (205), respectively. The

excH4R&R0! WNGuRER! oeEhENT %ﬁthﬁ Q) 2RE 5 ARy of E‘&@hd flow paths (212)

exc ange ‘bet ween 't he subcooling refrlgerant flow ng in

are fméd 555 the PR g‘ﬁeae %*é'ﬂan ZIDPe TiRf fils0 ﬁf)ﬁfnﬁat@ (311% and the

rigerating apparatus OMAng In the second

secfokxﬁ’\ﬁoaﬁ‘%{iﬁs gz'zljlz)are cc[ngll'étg& tlfc sbesa 'ﬂ@ﬁmgéﬂdnk c{ré@P)220) and the

SO In varlety O Sensors a pressure

refﬁgérraﬁhﬁa% S)Qﬁgjé Edively. ! ”Tﬁé@.nb%H@l‘ﬁ{gohéa@ gzxe%gelg m@ﬁlg)erfoms

ction tenperature sensor

he} e§&&hg98|1§.ée ?}HJ ﬁmﬁ@&l f?g%ﬁ‘)nt B@vn%ﬁ’ivthgﬁgst%“t s (1) and

sucti o ressor (221

thee}eﬂié%%‘ﬁgﬁle%@%%@%gbg?ﬁpa@ﬁ[ﬁ 0V|§ o A &cgh&lﬁow aths (212).

ure swtc are on the disch a

[OISI'B?GI'h suBD(fo@g%%g[qg 9a1£o%91{18§§§)g%;g§ & senbors alad gressurgl switches.

eran re sensor I'S provi

Sppé'i'ﬁéallgzg il A€ sﬁ@JOrO g&g% rﬁﬁtsﬁ?cgﬁe g?@g}k gﬁ&ﬁﬁrt%{)&lﬂﬁlre sensor (235)

nd than t anger

and Iaastucféél? P IQ]%E tsexggb? r(%r%{%u ovﬁlgc? ofitfle %g&gbﬂcéll_ﬁég of hd Bébcooling

secon e Co atlon pI pe

corﬁg{egéog %ﬁf dlé cﬁﬁ:ﬂ?x@% k graﬁﬁ@ %8{so£ g a?ﬁ ra/ ﬁ%hﬁressure switch

rigera t 4% enpera tectl on ne 0114

(23%2 bgQ o%ﬂooﬂjeﬁ' Nid thé Qﬁ%:g%g% sih@ RS 5 g"3 'cgl-(anf?és;or (221). A

ture sensor and an out o

reffi E%m?tﬁfegﬁgfah%g{g dé)%f?% 6291‘@@ Hselt %e[:(tagfz% e [r%ﬁi%erant Hassage (205)
nedtel! he%ltl}.eq ?éﬁ% theSh¥éoolife t}%ﬁ)tr%géngg? gﬂsﬁ thi€is, a gart thereof near

con recei ves on val u

Q’?i L8t ntfne ts?cﬂ}ﬂﬁ rlﬂ:}uﬂf Sidg %ﬁﬁﬁurﬁgﬁ% gnsm) The refrlgerant

1 on va ue o Sucti on pressure’s

te atmeseg%i%‘dﬁ éa!isuI%f el %@%@hﬁede@écﬁoﬁ %@ﬁé' at ur e

ensor e contr controls

OS850, O 40 U O DI, e
and 38 &1?&%? (?ﬁ@ ErRhdRE 1624930 §eﬁ8§'o¥ ﬁienﬁp% Qlfle subcooling
S|gn rom refrigerating apparat us conposed

ouflpe) R SRR OB 0 (i &Efdi‘”tﬁgngétn't ?QI P
oﬂl%frgihe Coto 1%42%&2%@9%9 5%&&9{!)1 g{ma}lbe ?W?&%ﬂ@ﬂ (240) receives the

ressor asl s onl ormat i

de pt{ufﬂ 08! gerefr%% a?nh nj:rbfﬁge Wilsbr Q}g%g tsh%sél'&&tﬂﬁ value of the

ectron va ues nsors provid
suction pressure sensor (236), and the detection value of the outside air temperature sensor

(231). The controller (240) controls activation and stop of the subcooling compressor
(221) on the basis of the input detection values of the sensors. The controller (240)
receives none of signals from the refrigerating apparatus (10) composed of the outdoor unit
(11), the air conditioning unit (12), and the like. In other words, the controller (240)
controls the operation of the subcooling compressor (221) on the basis of only information

obtained inside the subcooling unit (200), such as detection values of the sensors provided
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in the subcooling unit (200). [0116] - Driving
Operation of Refrigeration System Min operations of
driving operation that the refrigeration system
performs will be described.,ﬁ [0117] <Cooling

Oper ati on> Cool i ng operatioﬁ3is operation for cooling
the inside air of the cooling showase (13) and of

. -] -at4 showcase (14) and for cooling room
m%??“‘%@%%%??@@nditi oning unit (12) to cool the

Iy, BN e during the coolin
[Olgggr'g?rﬁ‘gﬁg %reaﬁ?{lﬁ)gg%gﬁghl\%% gtémmt chi ngg 10 val ve )
(510, - ' ' ) b
t e i ePRERCGE (L Ribe Wt HEE S BLNRG) SRlem B¥orms will be
geéirst state. The outdoor expansion valve (46) is
oséd fully while each opening of the air
dit | eni sion valve (102), the cooling
[Olggg;rgéogﬁé\%e\%%ﬂ?llz) , and the refrigeration

eXp%oSoglglﬁ dnl\f»t%%a\éiﬁ’n(igééérs.i&l ] 0388 aRPREQR 2irad fethY codling showcase

this ari abl e capacity conpressor

(légé% Hg{q%ﬁ%%%%rsattio{lisﬁ cZEPAHahY f&%%ﬁgc‘ FRIm Aif %} 'LI'B r EdWlitioning

destclf]
C

cdpacity co essor and t he booster

ressqr. 41) are operated. During the cooling
un%g@é??%‘ﬁ,théégre)subcool ing unit (200) is operated.

(OGS AL HRBER ISR by G RERE PR, e RCIibly viching
valbh JEH o Mg Yo AP SR E 3R APl RS I swiecting
LS AR d By A AR Bl i
codf Sy dh et SEIRAE BT RS T Ty Al eRPansion valve
BRI e SLABEATRITS lR ARy, 1o
colfin (5 et IE GERY holelh (LI A REGPRRethaforessor (42

thefﬁi?rgglﬁde#ui(gw(i:ardpaa%ﬁ ?q:ﬁ%@%? k@t :%ﬁngintpp E)Bﬁst{l%&nprgséol[ (q;ﬁp;:e operated.

rigeran ng rn-'t Irs i quird side

DL%%g d s i:&?]té%%f)egaifﬁgsh&% Jsh%éoloﬁ%{? Hféi? E’Aﬂ]ll}t) H%%%?E&'Tﬁlgﬁ%g operation of

ge e subcoo

o SRR TR bR [ 2oL, Besvese (209
[Ofl%%zi‘heo;eégerant discharged from the variable capacity compressor (41), the first
fixed capacity compressor (42), and the second fixed capacity compressor (43) is sent to
the outdoor heat exchanger (44) via the first four-way switching valve (51). In the
outdoor heat exchanger (44), the refrigerant radiates heat to outdoor air to be condensed.
The refrigerant condensed in the outdoor heat exchanger (44) passes through the first
liquid pipe (81), the receiver (45), and the second liquid pipe (82) in this order, and then,
flows into the first liquid side communication pipe (21).

[0120] The refrigerant flowing in the first liquid side communication pipe (21) flows into

the refrigerant passage (205) of the subcooling unit (200). The refrigerant flowing in the

refrigerant passage (205) is cooled when passing through the second flow paths (212) of
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t he subcooling heat exchanger (210). The subcool ed
liquid refrigerant cooled in the subcooling heat
exchanger (210) passes through the second liquid side
comuni cation pipe (22), ang, then, is divided to flow
into the air conditioning citcuit (100), the cooling
circuit (110), and the refrigeration circuit (130). 5

the[ Qﬂb%&(ll ghﬁa%)e‘i{ch&ge?'&l ! o%Q%ubg)othalﬁ liﬁﬁi”d fé?ﬁ‘égrﬁﬂtoéﬂdlkﬂi in the

essu reduce passi hg

subclc}él%#g% Dedt heg(cﬁ‘ér[hg[eg ggﬂig te‘&dag 1918 n[ﬂro% Zﬂé 'sQan\flallu?’Lﬁd (s#f223ommunication

nto air cond t1onlng

plpgie%)a%ag rt‘l%rﬂ)g T{ﬂl)(vilcf%gi)to flo; I‘n'i‘(? t}?e' air 8&2@%{?%9@ LRGP EAN), the cooling

he refrigerant a heat ftrom
cirgtRTa B ard ﬁlgnr?fnrbg%ﬁ%‘éb%g?@hgagl (101 s 20 set that
[0 létl]f ’lg‘n\r/ al%?ré%ﬁmq rholvg BSh dhe! bl dc%%xdﬁﬁﬁl Omfc%itr Ql?g Aprebsurereduced

alr con Ionin

- S“%ﬁés@egiw%%huggé{t ?fﬁao%g%ﬁﬁﬁgeeg{ag%éHFad%& dé?r”eﬂuidtth&{"iﬁl Shtroduced
inth Jhd. gﬁe@?ﬁ%]fg%“gplge ?tee&ahg?{t @ﬁlﬂi M GROG! S SRS RiflRLat exchanger
TR LS 45 g R B OB e coin
tegdh %%fhc(}%&e%gz&eﬁ? e @giﬁ i te{%‘?“e“ﬁfé%“?meﬁghﬂ&e of the
T N 01 Rt o
e S R by e o
085 bR 0 B 00y e
thrpyggb@.'e ngf)o;{]% sit edn%t hrggxgga{tf%giﬁé( %l),[ @Q\gw&?ﬁﬁé Sitbioor circuit (40),
iyt e MRt o
T B 20 P S YA oo
T
o B PR Sy L AgRBaF e S o
oA R S B n o
5 PR TV B Sy By
[ofzéjph@? b %ﬁ%@ Qgggx%gg?l?éh%go&ﬂ?g 8#&115?166331% hrb&utRiadEd when
passing through the cooling expansion valve (112), and then, is introduced into the cooling
heat exchanger (111). Tn the cooling heat exchanger (111), the refrigerant absorbs heat
from the inside air to be evaporated. For the evaporation, the cooling heat exchanger
(111) is so set that the evaporation temperature of the refrigerant is -5 °C, for example.
The refrigerant evaporated in the cooling heat exchanger (111) flows into the first gas side
communication pipe (23). In the cooing showcase (13), the inside air cooled in the

cooling heat exchanger (111) is supplied thereto so that the inside temperature is kept at 5



10

15

20

25

C, for exanple. [0124] The refrigerant flowng in the
refrigeration circuit (130) is pressure-reduced when
passi ng through the refrigerati on expansi on val ve
(132), and then, is introducg? into the refrigeration
heat exchanger (131). In the’fefrigeration heat
exchanger (131), the 5 refrigerant absorbs heat from
ot insiyde air to be evaporated. For the evaporation,
C’ttﬁge*&zél?'i geration heat exchanger (131) is so set that

[0 ]%QT e ax‘%?rg%p%mq Q]oiiﬁﬁ%) ﬁ{eﬁﬁa Y §1g91fatlBH Qirchif &fjvfcg %su%es-redﬁged when

rlgeratlon S

pa%ln&qu 5] éﬂetb? §§f)'“g3%%8ﬁ%i§ é,qevd'lf% Qﬁﬁ g‘e ?%re}r@gﬁot dsuged into the
g 5 RO 5 ek 20, Gy ),
reflégf%rrglfng?% rl%solglfz#1 ?%hgl;% [ﬁ@ﬁ%%r {cg'éé'%vgﬂo?éﬁ@d' QFCE LIhQ eevaporatlom the

et e suc I'nto th ooster

308687 ﬁ%%h%ﬁéﬁﬂfsfrT'E’?ﬂenggéi{h%h SIS i o -
refgggmﬂﬁll 4:{ clar 08 A1 ntIPotinE éff"ri%%:?a%tlhoga%o%\}c & (1 lzhc? inside air
2 £
T 4 e o e?%é?%ﬂ%ﬂséﬁ%ﬂ‘s% e
ms,r#ommtp?%éuk%ggﬂﬁepi%t I2PQ¢ for g)g,a%) pare combi ned t oget her.
T

i'géra passes through the

N
boééfﬁ ol LIS Pt A S Gy o
bRy AT PSS ML, B e e 140

i PTG SRR e [ ool 1,

o ATl AP PR e
BT R A
Thego e nd f%"” trgﬁ %ar\,ghssgsgth(@%)ﬁethé Sl e%agggie:(%ﬁmtxﬂl&gﬁm pipe (23)

anat %\%scﬂtg 311 %w at t% opoo{kq% ol'fethg 0'11’?&00?%%9 4%9) i S”Fhe refrigerant

xpansion valv

ﬂog)vldﬁg ?1? kfgn)‘lj’ WgS%bL %1p%a(:6q) 8:95%95 @Jgou%fh th@ %rﬁ'l'franch pipe (61a) thereof to
be sucked into the variable capacity compressor (41).
[0127] <First Heating Operation>

First heating operation is operation for cooling the inside air of the cooling
showcase (13) and of the refrigeration showcase (14) and for heating room air by the air
conditioning unit (12) to heat the store.
[0128] As shown in FIG. 3, in the outdoor circuit (40), the first four-way switching valve
(51), the second four-way switching valve (52), and the third four-way switching valve
(53) are set to the second state, the first state, and the first state, respectively. The

outdoor expansion valve (46) is closed fully while each opening of the air conditioning
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expansi on val ve (102), the cooling expansion val ve
(112), and the refrigeration expansion valve (132) is
adj usted appropriately. In this condition, the

vari abl e capacity conpressor,,(41) and the booster
conpressor (14) are operated while the first fixed
capacity conpressor (42) and the second fi xed

exﬁﬁ%ﬁ'\fal/vec(@m Mhﬁ?%ﬁpﬁﬂéi@n%ﬁ&ﬁ@ 12), Jhe tieUeiaeEativ@adxpansion
5 exchanger ( is stopped with no refrlgerant sent

valtP ?Iﬁ) C?s adu&tbd QpﬁrB% tEly! Sin NE@EdrARion) BRY BiriabR, capiity compressor
subcool 1 ng unit 0) s stopped. [0129] The

f 26d WALk 3k BrsCaRACdapicit ressor
sy dgstacoets ot ot b mepssgcs o

(42?"‘51{&: mengec\éﬁhvi%ce@%a)pa@x'ﬂf cbhpres8GoNd) dae Sopfed. The outdoor heat

onmuni cati on pi pe inthis order is introduced

ex%}rg alb rst gl e %nﬂaff‘géﬁnteééﬁh Fgeb. ( Ddhg ahist fisst heating

ndrt ning circuit (100), and then, radiates

op&abn, Re mesralﬁrrgmm%b@) gongpaged. The air

condi’tioning u supplies the roomair heated in

[Oltj@’i "Pﬁé' ﬁ;ﬁg@gﬁ{nﬂ ﬁﬁbm é@%nﬁwaﬂﬂﬁﬂe cﬁﬂ% t@npreSsor (41) passes

rlgera t condensed in the ai

thrBQ%}g te fﬁ%’t @&é < @%&Pﬁ% 98%e (381and ﬂ@%%&ﬁldt %‘isoéi&h céBifiunication

I quli e conmuni cati on pipe (22)

plp?—:'h(‘ghf ﬁfﬂﬁsoogdlsro\i\é in@lroﬁucetdl'lﬁtoct‘ﬂ@|air%n81tiroﬁiﬂ the@xilé)g&laﬁ’gb@l (101) of the

rigeration circuit (130). 15 [0 In the

alr%%ﬁé‘lltlgtg]ﬁlé Qﬂ\@&@gﬁ)ﬂg 13) tRad reﬁﬂﬁesr l?éaf {ogr%ﬁﬁllt dnoﬁ) eh@neased. The air

i nsi ir is coo ed ke in the cooling

coﬁ’&iﬁBﬂh% Ql?{r 1@?)(9 L{pgflésl G55 ab @Me@Qn'tﬂe L RokMAbAIRY heat exchanger

Cl rcui evaporate I'n the cooling heat

(1(21:533 AO8Ere( 14 refﬁ%@aﬁt%ﬂdeﬂs&@ﬂ%b %Ir%oﬁ@iﬁoﬁin%%%at%r?hanger (101)

comuni cation pipe t he ot her hand

pa%s%%%rggélﬁ{ﬂe sEbANY 1REhid Gidk IESm!hﬁInﬁda@i@ﬁ M2 Lﬁi B& Wivided to flow into

evaporatetd 1n the refrigeration heat

theeei)%'rrﬁ buit @%md fhe & Er%ﬁéﬁglrélﬁt {184).20 boost er
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into e capaci or conpressor (41)

is ?\?alpé) ﬁgﬁ?ﬁi%eéémh[qg hodt dxchin ﬁg{sﬁ:ﬂ') bed @bRVRowd hté AR ﬁrst gas side

ating operation, ref fi gerant absorbs heat

urgg’atﬁ)ﬁ 1}%0&@ NgoR G otﬁéclli@r’a &fe r@ﬁfﬂg}:}an@@l@v\hﬁg th@e refrigeration
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bot)gtgll' ¢ gﬁljﬁ%g)tf ?f}f),%§QBQ§ ffo%%{onﬁe ifiRs il € sidk CoRinunit@tion pipe (23).

cool 1 n

The refrigerant flowing in the first gas side communication pipe (23) passes through the
first suction pipe (61), and then, is sucked into the variable capacitor compressor (41} to be
compressed.

[0131] As described above, in the first heating operation, the refrigerant absorbs heat in
the cooling heat exchanger (111) and in the refrigeration heat exchanger (131) while
radiating heat in the air conditioning heat exchanger (101). Then, the store is heated by

utilizing the heat that the refrigerant absorbs from the inside air of the cooling heat
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exchanger (111) and of the refrigeration heat
exchanger (131). [0132] It is noted that the first
fixed capacity conpressor (42) may be operated as
shown in FIG 4 during the first heating operation
The operation of the first fixed capacity conpressor
(42) depends on cooling loads in the cooling showase

ex&%ag%eﬁql‘iﬂz{lﬁ of tﬁeelfe?ﬁ&%tﬁ:tn' 1R ShaueRse1Ad4) . In this

he" third four-way sw tching valve (53) is set
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econ eatln ation 1s operation ror heatln

paéecg]%g %{e gq el st Mrah&h H}]J% (Bi@sﬁlerepﬁﬂat b9y R8I B0 va:ﬁlﬁe capacity

g operatron | ormed 1 n the case

coft flsCorl 9) wjﬂ ;é/‘tt}ﬁen&h th'eféo??%s&%ﬁ?% 1%@[][“3 'SQ&élrc]lobvr\%nch nplpe (61b)
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way Swtc g va (51 e secon our
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e set tot the first

[Oﬁ t-@secﬁﬂgge %bk%tlgﬁjate respectively. Each

n|ng 0 or expansion valve (46), the air

d
ESBa%éd. o R L BN o ch OE peatir e SEe: Abilaly 10 the firs
heX@ﬁr%%Pér!lﬁgﬁ '"ﬁmeagécﬂﬁ(%l s %%p@g%ﬁ&{ At ¥ rmdd 1& lﬂl&es case where the

ron, the varia Ity conpressor (41

gﬁ?g]{;gwé‘r X e ﬁl@ﬂ%ﬁizggg&% Sy & inkd é‘ﬁ):l’emand t he

er conpressor are operate e the first

O A GRROFIE TSR SR el A PBESEs Uy v

(S?jé??é;g%on& qgnﬁ‘aJvai/r Q@it&ﬁfl 'VQE/E E da'nﬁctgé"il%ﬁfj FEurQayt g’v@ltchlng valve

capacit conpr ssor 25 second

(Sy éx%dse? apagk %Xco%ﬁ%t Sﬁ)%rfn(sﬁ §9ate° ad?lﬁetﬁe tfg@@ﬁﬁﬁ b ectlvely Each

rst our-way switc |ng va € SecC

ngﬁl‘?l?%é i g ik xﬁj%él&? vRivE &4 f@e énn c&ﬁﬁlﬁorﬁﬁgﬁﬁ%an'sﬁn valve (102),

I nt air condrt I oni ng heat eéxc anger

thédr%(%ll)ngogxp%‘s‘?oﬂilvg P9}, LdnQhe B AR L5 eXphBSbn vARE (18805 adjusted

appropriately. In this condition, the variable capacity compressor (41), the second fixed

capacity compressor (43), and the booster compressor (14) are operated while the first
fixed capacity compressor (42) is stopped. During this first heating operation, the
subcooling unit (200) is stopped.

[0135] The refrigerant discharged from the variable capacity compressor (41) and the
second fixed capacity compressor (43) passes through the first four-way switching valve
(51) and the second gas side communication pipe (24) in this order, is introduced into the

air conditioning heat exchanger (101) of the air conditioning circuit (100), and then,
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radi ates heat to roomair to be condensed. The air
conditioning unit (12) supplies the roomair heated
in the air conditioning heat exchanger (101) to the
store. The refrigerant condensed in the air
condi ti oni ng heat exchanger 01) flows into the
second |iquid side comunication pipe (22). Part of

radid?& h&d b 966RaNYir td QWcﬂﬂdéngeci hel‘h%eﬁp andlh&'ﬁhg u%itd?Zﬁ supplies the
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padsfid (3] B b ERiERERLLLLEHEE) (TaD) "< compr essed i n

[0]%3%2 Ipbtﬁg 258k &%g mwﬂ'ﬂe refifddratiBh ?Eo@:é%@'ﬂ]@n{lﬁ inside air is

rst ga nicati on plpe

Sl A b g
is ééﬁﬁ% ab&{]ieﬂl' 1RE &91}&0% h8RL LG I?Zﬁ Ua%hetﬁ%ﬂ Hdwd i the f(ijrst gas side

capacl conpres conpr esse
coﬁlgljuﬁgc]agg\? gg{g;a(& I‘gﬁ‘geu%h&vﬂaﬂg fhg r#t %eféagggb@ﬁ{gaﬁtthc refrigeration

0 L O SO 38 0,

bO{)Jﬂér cohﬂﬁ'egsglc @g!; anéé]?%l]h gBéﬁ St tf;n({]fg%g g?sn%g@ {:ﬁfﬁﬁ)?lﬂfiau%n pipe (23).
Th%:our raB B%V\& In thp-ffrg 1&%(@9 h ou\é\%{p?]ﬁb 2 j{'frasses through the

|qU| pl pe passes t door
I ( S@ fl 41)tob
ﬁrﬁ)ép [631 L}ﬁg%t/ﬁh,tagndttﬁ@ it g%dr H)E(gglt%qgaijg | é‘;a% ((31' bg?npressgr( ) to be
Co#ﬁ gabsorbs heat fron1outdoor air to be evaporated.
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tl on 'S SucC t he secon
A R TR 43 (DB ESR hond oe )

an@REGAH Y ik 8hed Rluth IR AN by AP ER5.PST ﬁ@?&fmh&aﬁ@ﬂowmg in the fourth

liquid pipe (84) passes through the outdoor expansion valve (46) to be pressure-reduced, is
introduced into the outdoor heat exchanger (44), and then, absorbs heat from outdoor air to
be evaporated. The refrigerant evaporated in the outdoor heat exchanger (44) passes
through the first four-way switching valve (51), the second four-way switching valve (52)
in this order, flows into the second suction pipe (62), and then, is sucked into the second
fixed capacity compressor (43) to be compressed.

[0138] As described above, in the second heating operation, the refrigerant absorbs heat in
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t he cooling heat exchanger (111), the refrigeration
heat exchanger (131), and the outdoor heat exchanger
(44) while radiating heat in the air conditioning heat
exchanger (101). Then, the giore i's heated by
utilizing the heat that the refrigerant absorbs from
the inside air in the cooling heat exchanger (111)

th@%%ﬁl? Ge teé){ch?r?ge? gf 1Y ek r@ﬁi%@ﬁ'ﬂgﬁ hehtlekbharRRe (13§, Eﬁﬂaﬁle outdoor
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(0 ﬁd@g?ﬁ?% w1§ 24P 4G Q&ﬂﬁlé{ ﬁ:@r %e%ﬂt' (ggcrfhl%dafpoﬁﬂ rhe subcooling

he ‘refrigerant i n econ pat hs

cong‘ig);e%gor l)b?ad?%{%g REALE doultsﬁlae ﬁqmﬁé’ sy oflﬁ ro'uﬁfo'o?'ﬂEat exchanger

apor ated subco eat exc (210) 1s

(2f% Cclé ?ogséggg&s[e% 1 4'%@%)%61%% L%g‘ﬁ%gﬁg %&feld&gﬁdé}ncgﬁts?gcoohng outdoor
heétzéQéhaﬁgé}t r(ﬁz;jpﬁgstsév%()ggllatﬂg éfb%&algiags ﬁar?%% valve (223) to be

subco essor

pr&%@‘%#w&gdvﬂwl ! @B&% ﬁt%%tfﬂgt] ﬁ%ﬁﬁ%@ Oszlthf&gées%B&llng heat

contr opera he contr

exopegéﬂt @?ﬁ) o fﬂl { d ﬁlfs? ﬁ?&gﬁ htesﬁh f; fgfh@SUbIg&“%?{e‘]%{ Q’JChanger (210), the

e contr I's repe every
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In—a s er tHe subcool I Ng
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e step ST10
h
(2 {rdﬁ% SQ‘M:Q&? ?Hé{): 2% %8@@%%8&84%%)(229 tIBEL c fe%se(sfﬂ el,

[OHH SN n&es&r?be%e Eﬂoq;emge Z?;fﬁmtr(‘_;lle‘l‘4(240) controls actlvation and stop of the

subcooling compressor (221) on the basis of the detection values input from the sensors.
Herein, the control operation by the controller (240) will be described with reference to
FIG. 6. The control operation of the controller (240) is repeated every given time period
(10 seconds, for example).

[0142] First, in a step ST10, whether the subcooling compressor (221) is operated or
stopped is checked.

[0143] If it is judged in the step ST10 that the subcooling compressor (221) is operated,

the routine proceeds to a step ST11. In the step ST11, judgment is performed as to
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whet her or not a predetermned tinme period (two

m nutes, for exanple) has el apsed from the tine point
when the subcool i ng conpressor (221) is activated. |f
the predetermne tine perio% has el apsed fromthe
time point when the subcooli @ conpressor (221) is
activated, the routine proceeds to a step ST12. On the
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pgg e step ST14 so that the control operation is once
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con Fon 1n th
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econdrequi rermen s a dif

REHETE BRIl st
[Og%ﬁ | 'f ng c% g?lo out@elgt%%@r 1'23w Bé \fl@écﬁg?cf‘ndﬂ?e first condition is a

|on va thé re rigerant tenperature

T OB oo
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e tine when the
reti% %S‘?Ss’g[lft(b%%%?ﬁﬁ%g:ﬁ%% ﬁsﬁggqﬁréﬂleﬂt gﬁhﬁgsté 8% BInUBIue Tz of the

outdoor temperature sensor (231) to be below 20 °C (Ta<20). The second requirement
requires a difference between a detection value Tout#0 of the refrigerant temperature
sensor (236) at the time point when the subcooling compressor (221) is activated and a
detection value Tout#] of the refrigerant temperature sensor (236) after one minute elapses
from the activation of the subcooling compressor (221) to be equal to or smaller than 3 °C
(Tout#0-Tout#1<3). The third requirement requires a difference between the detection
value Tout#0 of the refrigerant temperature sensor (236) at the time point when the

subcooling compressor (221) is activated and a detection value Tout#2 of the refrigerant
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tenperature sensor (236) after two m nutes el apse from
the activation of the subcooling conpressor (221) to
be equal to or smaller than 5 C (Tout #0- Tout #2<5). The
fourth requirenent requires di fference between the
detection value Tout#0 of the refrigerant tenperature
sensor (236) at the tinme point when the subcooling
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Sto
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a condition for judging whether the detection value of the refrigerant temperature sensor

(236) is an appropriate value corresponding to the evaporation temperature of the
subcooling refrigerant in operation of the subcooling compressor (221).

[0149] In order to fulfill the second condition in the step ST12, the following four
requirements must be satisfied. The first requirement requires that five minutes has
already elapsed after the time point when the subcooling compressor (221) is activated.

The second requirement requires the detection value Tout of the refrigerant temperature
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sensor (236) to be greater than a val ue obtai ned by
adding 15 to an evaporation tenperature Tg of the
subcooling refrigerant in the subcooling heat
exchanger (210) (Tout>Tg+1ﬁ% The third requirenent
requires the refrigerant te %rature sensor (236) to
operate normally. The fourth requirement requires the
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cool in rrgerant circuit mngt

n{bﬁﬁ{n&%ﬁ rfd Sl?CQlO )f)?ljzsgu o SEQE | 4? fa S?éso@%f)ror%ﬁ&?teﬁhi@zﬁure detection

secon COﬂ Frtron rn

mgaﬁ% i’dr dlet%gtlf{lé gie%qgﬁoq?@t#rf@m%&aﬂ} of fie h@cotoha% réfﬂ crant.

eran oes ow'1 n t e re riger t pdassage

OSSN R 1 88 o b

out door
N

te ﬁ&?ﬂu%% ef tlﬁé“s(ﬂ)n{aoﬁgg r%ﬁ e it ?éf%ﬁ%r {2015 J°gd9€e?1 though the

rrgerating app at us Isin a

su@j oﬁhg greﬁ? g c(m:utt ?288%0 &Bﬁﬁ‘l‘h@‘c‘lﬁl@ Oreﬁ%(:ooinogyc@é From this

bco I'ng uni 0 Stop-t i ng

as %%mt&%%@%rthgﬁz(ﬁg‘%moh@ %ér?ch JJ‘Fn thE st} S19 Eﬁlgﬂed i3 @é’ed also as the

escrl h|r con |t|o

sta% {halS gl nnan, &{Eg élgf h&% r‘éﬁ@é%nk‘ﬁ;ggggaet (ZES)Sa%Cih ltﬁknﬁrst heating

SSure sénsor t’he

opgr%g’gh %rxle%rtﬁ? S‘sﬁftee t eo Fefﬁgcﬁr%ﬁt[ ﬁ%@@é\@ﬁrggltﬂey outhfaor unit (11) in the

|sf| he de |on sucti on

refﬁ%?a%?égssac‘fen 95) gs%ﬁzak% ‘é@:ﬂh? hpﬁm%qg)g{)coh @H&efore when the second

ere e ‘oper Ion O ol i ng corrpressor

CO(I%I%%PI i8 ﬁ{ c%ﬂtrgﬁ&t(ﬁ%)l ] égrt %%fﬂ% rigﬁin aratus (10) isin a

norma val'u th rd

drl}g\'&dclzgﬂd?tnor{ tchatc’ %Eée%édaﬁ% nJ Bﬁergt?(m BP ﬂeesrubgg(ﬁgl)g 24P PR0Y RE stop the
subcooling compressor (221).

[0152] The third condition in the step ST12 will be described. The third condition is
satisfied when the detection value LP of the suction pressure sensor (234) is below 0.2
MPa and the suction pressure sensor operates abnormally. If satisfied, the detection value
of the suction pressure sensor (234) would be abnormal, and therefore, the operation of the
subcooling compressor (221) could not be controlled properly with the abnormal detection

value. Accordingly, when the third condition is satisfied, the controller (240) stops the
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operation of the subcooling conpressor (221). [0153]
The fourth condition in the step ST12 will be

descri bed. The fourth condition is satisfied when the
detection value LP of the sugction pressure sensor
(234) is below 0.15 MPa. Whén satisfied, the
detection value of the suction pressure sensor (234)

that t he pressure never
o he b e R

reac operation. Therefore,

[Ol?gip’g ﬁf?%ﬁﬁ u&?ﬂgthte's%ﬂ) $ 1 5a11 B Hedrbtde BRMoLRh cBhdition is
ges t at sone trouble occurs to stop the

sat%ﬁ@& Qﬁlehqg Q%PﬁcﬁIS%iﬁ { 3200 the Eg&ﬁﬁﬂ predsuld senSor @Ffﬁ below 0.15
e step T e subcool 1 ng conpressor is

lia: g%@%%atnl@ﬁ% t@é‘egét&%oﬁ \%ﬁl%ecqsthé & oﬁ ?e%séysénsok ?234) §s small to

a predetermned ti peri od

such ﬁf?sceﬂerft 91%3%5 ﬂréslgﬁrepﬁé\r& WOERs tﬂE@ %@& QR! thB9normal operation.

conpr essor stopped Is judged. In order to

Thgr\égcg,ofvlﬁ%? bilel fo%?thoéonﬂﬁ%oﬁz'x Zl%ts’aﬁgﬁeﬂn thes E&lﬁ%@l r (340) Jucégegfthat some

resso ort perlo

trogialggy’ccﬁg {oe.{t(éé he S‘EH&J%%{F ?]%E&Q&E %%II%O r (221) is stopped

vatron o i ng conpressor

[Olgjlglijﬂ" it 1§ %Jdg&i rﬁtg %BWI'Olthﬁ tH %roﬂ%{g’f@qﬂp‘i’%ss&j (281) is stopped, the

pses I'n"the step

rm?fl’nggﬁ H% {4 v\ﬁ st%b '$e-1RET rpﬁlle has §ets, Shapsed etdrRAdd Eme period

the su cooI| g conpressor (221) is

ha%S %]lg;?s%? qronj(i: {31% tt{ oﬁdl%ﬂéﬂ%@ SR oolif} E(;}ﬁgégs%p gﬁ]}?sosr?@pped is judged.

operatlon IS onc m na

In lf)ﬁ %ag‘?ﬂﬁae}gﬁﬁ&f #"régtwa%% t 95§t g%ﬁé)su&togﬁﬂ%r&gmgs sor (221)

ernl time peri

wn% %Ss%%rtf f’&[%lf tibdeMB R0 't}{Et SLM&E&H{% utrﬁ#&?&?'(h@ﬂ) is stopped once,

npr esso Is"stop roceeds to

re- Qctfx} ﬁﬁe {!}% su%? didd33k 5&56 fozg% ratirc Wtarg%enoﬁenod of time

co0 lng CONpr €350
S . 9 S4BT TR o s
froﬁﬁ&g'tﬁﬂeoﬁoé ?\RfﬁerI ﬁﬁ% hﬂ)é{)@ﬂ?g Wﬁ@re?stoﬁ gmztls QB5oeRf tHeRButine proceeds

ree co Ions 1S Utl proceeds

o 1 534, AL ) UL PRI RS i B2 et

none of t hr ee

cor?xﬁ%qg({'regag)rg{fﬁgﬁ]ﬁt hS 1;1’1% s oth&ehdif g]l,'ltlf e géd%ﬂﬁﬁgglstirﬁ@ period has

e contr operation I's once
t r I
SO0 R p Aok e SUEE OOl A B8 Sl i
prd%-gt}@st‘éﬁalgteﬁrfg?scri bed. The first condition is 48

[0155] In the step ST16, whether or not the subcooling compressor (221) should be
activated is judged. In the step ST16, judgment is performed as to whether or not the
following three conditions are fulfilled. When at least one of the three conditions is
fulfilled, the routine proceeds to a step ST17 so that the subcooling compressor (221) is
activated. On the other hand, if none of the three conditions are fulfilled, the routine
proceeds to the step ST14 so that the control operation is once terminated for keeping the
subcooling compressor (221) stopping.

[0156] The first condition in the step ST16 will be described. The first condition is
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fulfilled when the detection value Ta of the outside
air tenperature sensor (231) is equal to or greater
than 25 C and one mnute has el apsed fromthe tine
poi nt when the subcooling c ressor (221) is
stopped. In this state, the bcool i ng conpressor
(221) is stopped for one or nore mnutes even though

fulfmé;dr é/ﬁgﬂ’ﬁfe%%mﬁoﬁtial%'ﬁ?'o@ thedlufisidSaif ?éﬂ?c‘iatﬂl‘e%nsor (231) is equal to

ore en the first condition’is fulfil

or b3Gief Hah"8! °Fezgnf(c%§%mﬁfét a¥ Aapsed REmIHOERAC Pl when the subcooling

onpr essor or cooling'the refrigerant in the

corlﬁﬁrf §h %fsflgtls %%%ﬁg € 1? a'(gegtate [§d ?%ﬂcggﬁ%écﬁﬁﬁggsog el {d Q8pped for

descr e second

oneic ﬁﬂ%}é rﬂﬂlél'te% evEi okt B ¢ &a{up@of’&{tggé bORs Ml ﬁlg_ﬁa Gfherefore,

utside alr tenperatur sensor IS equa

Wh?lli &Eeﬁi‘s‘?rcotnlaﬂfbnzg (Eumﬁaie]%d’t Elgce %8%5% gﬂzv&tﬁ/hﬁpsﬁg subcooling

I hg conpressor

cotpfiessor (465 @?ﬂ“% L el B e ror R B0t s
01%‘7 ”rﬁe*k%&%l éogﬁmoﬁqpﬁeasthgj; %feg W\,\ﬁé%a% rifdd. 'Th g second condition is

arative € Ssecon

fulﬁﬂ?cgwixfsg ﬂue q:ééeclgh% kfl:llu? Ga Jr GRQHL 2 lte{ni%eﬁta #%ensor (%3 lr? is equal to

c est cool'ing conpressor or coo

t

or ST ORSR] 0l e AL LA 20 ;gsﬁ%@%gwﬁ?%o@wmn
sub%%gﬁ?%goxﬂ% eJJE&? Fiﬂg dsdstgfﬂalg' t gpﬁuéos?natteh%g %{Jﬂr#gggrég"@&ﬂe\ﬁ%r (221) 1s

sto&{w]edt P Qﬁr%: o0 b é%og? e %l']z:)ugl(q 251%) %gﬁg%t%ﬂgp gg h:%l%srlde air is

conpressor

co H&gﬁﬁé}?a{ %ﬁé e!r@fggﬁ n] ﬁll | %CCE&IIIC{T%RH&I- Hgﬁ qg %?llg?‘hﬁﬂ: controller

fon Ts contro

(2‘&%4%)&1@%&% Yt c&n lgzl(’:?ﬁl?%s (ﬂg (% Sc?b%[xngzgx%) réfi@ferant in the

he retrige rlger nt passage

rd{gg 1”“%?£?%§% the controller (240) never fails

subcoollng conpressor (221) upon a

[OILS%ESﬁl o{hutde&nmtﬂ)ﬂt ﬁsth@f ge%ﬁ'ﬂ@ whl 'E%p&gbﬁl{eglsg ttﬂi?d condition is

cool I'ig conpressor ( I's stoppe

fulﬁ}l&? %Jh%{l %l} J%W%le%)étalreg eﬁ%ﬁ%é pxgne h{t v&l%ﬁq}w subcooling

con t he oper at |

COI)S‘lﬁ? %s?oq | negﬁ ﬁﬁ%ﬁy @E shﬁ%o@ﬂ% 'c?mglfesﬁﬂl(ﬁl) is stopped for
a c%%%g}aalegﬂ'clgngﬁeﬁ&? Ct Tﬁé}ef\éﬂ% %8 6519tl?1§1n<§ﬁﬁ1tlon is fulfilled, the

e SU COO |ng uni

co%\ﬁtj)élg:g S%Acogo 1?\%6635183 &?Acogﬂngwlﬁprés%gpaﬂls g cggl?ﬁgaﬁlle %Trl%grant in the

refrigerant passage (205). In this way, the controller (240) never fails to activate the

subcooling compressor (221) upon a lapse of ten minutes after the time point when the
subcooling compressor (221) is stopped.
[0159] - Effects of Embodiment -

In the subcooling unit (200), the controller (240) controls the operation of the
subcooling compressor (221) on the basis of only information obtained within the
subcooling unit (200), such as the detection value of a sensor provided in the subcooling

unit (200). In other words, in the subcooling unit (200), the operation of the subcooling



10

15

20

25

conpressor (221) can be controlled according to the
operation state of the refrigerating apparatus (10)

wi t hout sending and receiving a signal to and fromthe
refrigerating apparatus (10% As a result, for

i ncorporating the subcooling %nit (200) to the
refrigerating apparatus (10), only connection of the

co??f%%&efgéf*caﬂlaﬁé %Qﬁr&%g@cc&fdlﬂglht% élesdﬁ%%ﬁ%h' didte Whithe refrigerating

e first and second1iquid sid

apPp Ay lﬁ)’"t\ﬁl%up's&?cﬁn 2hd %géwfﬂ% a td\hal &b rdrﬂeﬁ%hi R refrigerating

ppar at us ( iI'sS reguire Thi's elTm nates the need

apé;ﬂ'atwlsr 03"y AL %gc%f %c%&ﬂaﬂﬂg Q! s@RBYiMY @Rd (200) to the

ecelving a sigha et'ween ere rlgeratlng

retﬁgé’ﬁ{lﬁ‘é Uiboh g) gxfﬁ‘[i’ob{i‘lﬁz SSREOR! 18 ¢ frrrg%%} pagééé@QhOS) of the

nce e present e

suE?J looBRE ith é?ﬁbrftga ‘?}(?gggs;? and %Q%Oinﬁgg?%aé b@ﬁn{uﬁ%atmn ipes (21, 22) of

to the rigerating appar

thé Jrigﬂj &%ﬁng & ﬁ??&lﬂfse?lﬂgaﬁd e{?ﬁﬁé@ | egpcalRhtlafyent ongggnﬁ)n wire any

errors 1nei as ms- gﬁrlng can
o, AP A SR s i
ap{j‘,g% Isgf@%g nieR Sq]@,g&gﬁlg F&%&)) a conmuni cat i on

nt er

ace I's nee efrigerating 15 apparatus

[0#6;03;%1%1?%}’\%&1{%@3% al hd re%émce?%ddﬂgeﬂ{n tfe lglﬁ‘gl?e)r off (gferattﬁhssteps for

ase ere operatlon cont

in oggocrg&]éé ﬁ}% Sldgégollglg%gl)tt(g @ut'f t?ec’ re;fhgga}%p?é E']%ﬁ'atu %an be reduced

e typ
r t a
anl ht?onZ%sr E%gé{g (%uQ %o ﬁl?rﬂ%lﬁte%r ( ?:rg)(i) élt%l&xlnhfg: %&?lzaé' ‘f’ﬁk‘-‘\xﬁﬁﬁ@ can be
obL%&%Z] In contrast the subcooling unit (200) in the
presént enbodi nent elimnates the 20 need to send and

ol &GSl rd%{‘{ 1%4)11%”&131 }e8e19$9 sﬁé AMpEAR e GRS E&%Bﬁﬁ% Gnit (200) and the

appara Rtion s | nposed

re%e@ﬁﬁg 4&55 hﬁf 5%&9@9@%@;@3@4&% dall of %@%fngeratmg

‘ool 1ng uni

apbI %&F g?ﬂ)aa{se\gell ﬁ&cﬁg s%&g?hﬁ%ﬂﬁf P emqﬂis%ﬁgon {o'¥Be case where

i‘on on geratlng appar at us

oplgéa%%) acgmﬁ"ol gpjaesﬁltbcéoqg WhiGP a5 reﬁﬁg{soﬁ hdl glgyﬁte 029 Nfrigerating

I NCor pora i s el'rmna ere anC|ng

ap%%%%u?i?@r Lntl X]r}g&:ggljz;%ﬁé@ &ﬁ%pe‘%ggééép%p%t@a&at%%@g sl 1ted resultmg in

poIPSsa%Hﬁf%? he%ﬁb%‘hhg%ﬁﬁ?%oéﬂf the present enbodi rrent

[0162] In contrast, the subcooling unit (200) in the present embodiment eliminates the

need to send and receive any signal to and from the refrigerating apparatus (10) and no
limitation is imposed on the type of the refrigerating apparatus (10) as an object to which
the subcooling unit (200) is to be incorporated. Hence, in the present embodiment, the
limitation on the type of the refrigerating apparatus (10) as an object to which the
subcooling unit (200) is to be incorporated is eliminated, thereby enhancing the usabilty of
the subcooling unit (200) remarkably.

[0163] - Modified Example 1 of Embodiment -

The subcooling unit (200) of the present embodiment may include temperature
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sensors (237, 238) on the respective sides of the
subcool i ng heat exchanger (210) in the refrigerant
passage (205) in order to control the operation of the
subcool i ng conpressor (221) ¢n the basis of the
detecti on val ues of the tenpe ature sensors (237,

238). [0164] As shown in FIG 7, in the refrigerant

serﬁ@%ﬂ%@? ( é\g@;‘:@q th hes fe&tﬁ\%t sill&f §fl @E'sBRooling %@Waﬁ&ﬁé’e@ (210) in the

V|ded at a part nearer t he ot her

refﬁgfejragpgegér é@:ﬁ 2%5?9{;811&9 B&fHo) 1B 8@&&@&{ of @dkos)ubcéélﬁig COMPpressor

Pt e en portion connected to the
CRFERME bt *‘%g%lé)%évmf%ﬁ?‘%ﬂ%&secoﬁ‘eﬁg‘}rs (Aras
#(ﬁli‘pﬁg asthH{vg ﬁ-ﬁrﬁ@rr A 238}l efﬂﬁé}\éhfj ngssﬁé r " LD E@YsE r1'efr1gerant

one en an t hé subcoo ger (210),

ter%ué] ?}éttu}el et Irg%'}) dg EI?JB' idelGt Sﬁgn Lk} R R ?g{fl{hedﬂ tﬁé’sﬁﬂﬂ@olmg heat

conmuni cat1 on pi pe

e

CO]ingl éc gt u%@eﬁ@?zggﬁfgﬁslﬁ% tgggg% Pa:?lt ﬁgsgé Q@fs btgg aﬁ&ﬁld refrigerant
1%%% t}%%ﬁa%elﬁ%c%((gig))e%é:x%%éﬁeﬁrbs art 1{1(:%:?&33% bYELNd tHall Jcﬁe"s!subu]@hng heat

e pr i'ed exanpl e

ex?lga%%:rv@gﬁﬂt eet :ftairg ?ee:ar?élﬁseélfllé’(g@% tcg deo dgee%rsf élﬁuld side

al ue 1]%;ﬂté)qleo@??o:'\?1 this (Sg‘é{‘f%?hgﬁlp atr@me E%t est?ree??g@rgﬁt temperature
w25 L R R, Pt
teré :%Ltz%eit odegechgﬁ mm%gns\'\%{izgglc)ohg eﬁe?ﬁ?%@%' dn raﬁll:be etectmn means,

i ng conpr essor tinue
st d according to the conparison result 20 [0166]
re%%cg%gf operation by the controller (240) will be

P@C{‘h b?c()jr}‘uho[llgél &7 Ff { tpreéeﬁ?mt%'dfﬁe% &A1 1EeifEd BEdeRBtion value

ue o r geran enpera ure sensor

of (tésg'ﬁ'(s]t refr?grgl Itel;r Hlﬁ)lgl[%ﬁlré Iggns%?t ' 254! 8l i'h%l(r;e% <;?1 t\'?h?ue of the second

gera enper at ure ensor
re ]I%gra%£ Lon egar%réarsg so?@ff@l ' ?I:He %’rﬂﬁ | gg?cﬁl% é%r] g'g%?%et%ﬁ%lgn values
of tflbcr% r&glee?“ gtglr%t nrt%ﬁ%gasggs%rrs gfﬂfﬂ)ﬂ e‘ﬂlg%l C%}%%%Bﬁ B?glrnﬁ subcooling
coh%é%sc? S@Qf)ﬁ to S i %?tfhgws f ?Sfaﬁgﬁ%qftﬁessd@ﬁolﬂlﬁa Ilaressor (221)

efri gerant I'rst

DR P e L

[0 P@sﬁségﬁu&%%%?aﬁ%ﬁ bE{ Bnd &%tr%ﬁglj (lZHQ) Witl be described.

[0167] First, the state that the detection value of the first refrigerant temperature sensor
(237) is smaller than the detection value of the second refrigerant temperature sensor (238)
in operation of the subcooling compressor (221) means that the temperature of the
refrigerant cooled in the subcooling heat exchanger (210) is detected by the first refrigerant
temperature sensor (237). From this aspect, this state can be judged as the state that the
refrigerant flows from the first liquid side communication pipe (21) towards the second

liquid side communication pipe (22) in the refrigerant passage (205) as in the cooling
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operation, and therefore, the controller (240) allows
t he subcool i ng conpressor (221) to continue
operating. [0168] In reverse, the state that the
detecti on val ue of the secong refrigerant tenperature
sensor (238) is smaller than }he detecti on val ue of
the first refrigerant tenperature sensor 5 (237) in

opé}ﬁt%'r?tdng Nh&efdrbethe WBaRSMdr r(9497)0£mfv@s3§1@ rsub&odlihg ®apsessor (221) to
hat "t he tenperature of the refrigerant cooled in the

cmﬁggg ghﬁﬁggheat exchanger (210) is detected by the
secon efrigerant tenperature sensor (238). From

[0 1:6%115111%9&94 thd Bh tﬁﬁtaﬁlg JERBHAL vAIHE 98 thedcditPrefiSiedh® temperature

he réfrigerant flows fromthe second liquid side

53&8%%? CRLh Ay thﬂleth% %%%ecn&?‘(@l‘hg Sriefifst FedtigdrhftUethpeiatife sensor

cation pl pe In the refrigerant passage

(22‘7% QR )0 BS5tibA oﬁ Ohd 8fbcS8 g)nli‘;ﬁ%s'op @ARSHAh Mt 18 mperature of the

erer ore, e contro (240) stops the operation of
I h
refflggrtagts ;dﬁ&a:ltg@ " hnﬁa gétﬁggé oﬁe# %%%angtbﬁ é(@ﬂi) fsUadtbgEd byhhe second

refgg% aht fe'i-rﬁﬂ&at %ﬁ%cﬂt 88). 564 th1s§ %?Z&t ahd sttatéecan be judged as the

e seco gerant tenperature

h
stagegg?agtrtlh% ﬁ-% f’hﬁg fgnllﬁgrgp BRUScoh 1RAG Rk &fmlhﬁmc%‘uon pipe (22)

I ng conpressor (221) can

to #ggﬁ% fﬁ§tt ]%rgﬁr %1?6: SbAlbfmidARbn gtﬁ (Q?j;f'n't EtANLerdNGHsHRE (205) as in

OWs i'n rigerant pas as I'n the tirst

thé?e@{)ﬁc{] H%a%’xgro%%:faﬁgn fﬁﬂdth&%ﬁfr@ ft E%onthﬁﬁr %Hglz_p@gls e é}?e%ﬁon of the

ation of fthe su cool I ng ssor

Su}g(%)%ﬁﬁ%C&‘gélZg;Orldzla? noted that in the controller (240)

ent Ified exanple, the difference

V‘ielﬁ'ﬁle} Nfie SalSfikd tgg gé,;l@!:t}@l Piud H6ht 'ﬁﬁ'ﬁtreﬁ'i?fafahgéhﬁﬁﬁature sensor

erature sensor and 20 the detectfion value

(Z%fé ahi%h @eq@cﬁ]gprv%fﬁe'cg ?ﬁ@&koﬁcﬂr?gﬁ% a!ltﬁ’[rt@mﬁ@rgl%% sendRq 2 38Pate almost

use as a flowmng state | tion Vval ue that

equzﬂ 4}, CaPSmEL & S;Le?é(ﬂdﬁ%ﬁ&?%@b&%hﬁ%" @orﬁ?xfeﬁéog @320 cah belilfged as the

refrigerant passage Specifica the 'state

sta&h Frfat Fh ‘f’éfﬁgeﬁm ﬁb%el%tbﬂ'o\?éjm El?ccféfﬁgerﬁﬁepas%e@bspﬂs in the first

secon refrlgerant t enper at'ure sensor

heétﬁ%?gpefr?ﬁﬁ)@ LA udRiee! IRtotabing (2@63) %13}% thé bpdration of the subcooling

erant tenperature sensor I'S negative can
cogﬁrésw )as the state that 25 the det ecti on val ue of
rst fefrigerant tenperature sensor (237) is

[Olsﬂﬁl 1185 QAP thdi®in HRL EsloRE: Yﬂ(ﬂeoiothe ?ﬁséﬁ%ﬂ@lﬁed example, the

rigerant tenperature sensor (238) herefore he

dit'f% e%ét@éen(t%ég&e@ﬂl&w\ﬁué beme Lﬁ?é’tqgfr g@ﬁn@%ﬁ%&@rsensor (237) and
contl nue operating. Further,
the detection value of the second refrigerant temperature sensor (238) may be used as a
flowing state indication value that indicates the flowing state of the refrigerant in the
refrigerant passage (205). Specifically, the state that a value obtained by subtracting the
detection value of the second refrigerant temperature sensor (238) from the detection value
of the first refrigerant temperature sensor (237) is negative can be judged as the state that
the detection value of the first refrigerant temperature sensor (237) is smaller than the

detection value of the second refrigerant temperature sensor (238). Therefore, the

controller (240) allows the subcooling compressor (221) to continue operating. Further,



10

15

20

25

the state that a val ue obtained by subtracting the
detection value of the second refrigerant tenperature
sensor (238) fromthe detection value of the first
refrigerant tenperature senggr (237) is equal to or
greater than 0 can be judged as the state that the
detection value of the first refrigerant tenperature

thesﬁﬁ‘l% Qﬁat (azghmeiqblﬁaﬁg@ 8l shiftrRfing TR2i&EcHoRARIT tHEL&GhH QbFrigerant

val ue of the second refrigérant tenperature sensor

terﬁ Shre 33?1%5@@%}82 frérEethE YideAbh Salle?dPdhe BEP H‘Efr% Pant ]temperature

eration of cool 1 ng conpressor (221

selMij 2372 %O‘%ﬁ%toﬁ a?Jr P gé%‘gﬁ@d_fu nétl:cf‘ast ﬁl@ Ft%%ébtﬁgpﬂhla Retection value

present e ow nuat er

of ﬁlgeségst G‘@f}ﬁgg hﬂ&g s@{'lert@S f‘sré er RNbr Q%Eéf"%n the detection
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|ca OW ng st

[OWirI’ngtﬁfs?sgﬁacédgmégﬁ} t{j@f()h qgé €ol tgqlgg?fﬂg q?(fc?@@tper E)i%}t\l,t tﬁdn value of
thg h&&tr%ét{arq@ﬂb coﬁ&%%ﬁﬁgf uﬁgeso LR et‘hé %} rStOt“@rdgt%cé%Fvalue of

secon e conmun I'n the
thJ ﬁ @g’%?{"’?giSl@ﬁ%‘feg@‘g‘gﬁo‘%ﬂl&‘ %Egﬁ%géfﬁger t1 h%ns ZEggnzc:,reran’t passage
(2@8 ea%}gﬁvﬁne%?er 91%99{ 'r@ﬂiﬁ%%gg g@%ﬁsQE t{u.zﬁ]qf)ég Qr%t;:]lﬁgged al{thS) In other

Wc{réggeﬁet g \,{,gfgé‘%p ?hﬁﬁ %?& % 'd?féhqor? 'vgﬁe CPHBALG %ét@[‘%ﬁ'lg?sb ae flowing

I'qui d si1de communi cat i

statg%é’)dg!a oh Q?lureethgt A8fcAL tlpeaflgg'%% gtgtg thdr S&%Bi anthgfrefrigerant

coo conpressor at t
j ant does not flowin the refrl gerant 25
pagsgéégﬁgg(ZOS) in operation of the subcooling

i Oft ?szz_]?%}igedt tffl?at FH}:t rrgﬁ'g%%an@ Zﬂ%s Sggl%s .thé[ Bl%:;tdr ] liq_uid side

ration o bcoo ressor

Mnﬁéaﬁgn 1 ll? to?{vag‘zls E@bs%g&ﬂ?' H&mg?&lde communication pipe (22) in the

refrigerant passage (205) in operation of the subcooling compressor (221), the controller
(240) allows the subcooling compressor (221) to continue operating. When it is judged
that the refrigerant flows from the second liquid side communication pipe (22) towards the
first liquid side communication pipe (21) in the refrigerant passage (205) in operation of
the subcooling compressor (221) or that the refrigerant does not flow in the refrigerant
passage (205) in operation of the subcooling compressor (221), the controller (240) stops
the operation of the subcooling compressor (221).

[0174] - Modified Example 3 of Embodiment-



10

15

20

25

The controller (24) of the present enbodi nent may
control the operation of the subcooling conpressor
(221) on the basis of only the detection value of the
outside air tenperature sensor (231). [0175]
Qperation of this controller ?240) will be described.
The state that the detection 5 value of the outside

ai r TIRPSRARIIL 84 Qﬁ‘stﬁé pheddd) emﬁacﬁl{h@ﬁtﬁﬁ lbbﬁtfblathe o erat10n of the
predeterm ned upper limt value (30 C~ for exanple
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éc{lﬁ ﬂr the cooling load in the air
con t|on|n It (12) is high. Therefore, in this
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vaﬁllemﬁg oHfsicft élp\lén#é?&w]eosélﬁ&cg@gcoo QP HERSH prddReehhined upper

to continue operating If I Ng COlTpI' ssor

lmé ifgdthe | §0 (9581[ Qida‘?l%le 108 dLldinBRCA the ! (s%Yl‘) {hdt {h%%blﬂi‘? load in the

rst I qul mmuni cat1 on pi pe t owar ds

coﬁﬁfg?glfl)vldagéltl%fdrcﬁe Q%Elg%ihﬁﬁtshfmcé% R4 d)( &2 hel Bolif load in the air

erant “passa suppli'ed to the cool i ng

coﬁtll %nlt](?e) helllelé‘f@re Er%ggls Qt%%l F&l ¢7o‘iljtrl)ll€r (240) activates the

coo i'ng xchanger

sulgc%\éﬁll %Omf:;l:égio?t flﬂ-ﬁet sullap,@olfll%t &?&lé%%mv ?ﬂﬁaso to @ K allows the

out si ure senso

su@coell g%&%@{g ﬂ)‘?‘b V@rcohhﬁﬁet alll I 1@%%%%%% ngﬁﬁ@mefs)or (221) is

mat'e ast e st at t

lexr:ltelih CTho ?‘%l;{;égraﬁlp % f{o_lf?’ éh«f 'ﬁrga I'l?thdicf fsldeg&l'rﬁllhﬁ’i@atmn pipe (21)

shomcase the air

to A ke s%@(lrﬁlgl n?lﬂa Liak l:gllml idafidh ljl'ec(g?t i tEee &ﬁﬁt paggblg% (205) is

state can ed as e sta l‘atl on

suﬁ;ﬂf&dst b %Iobl] R&W&@é?ﬂ) %ﬁle{hgzl:lﬁe A%l élfrb%%%‘l%ss@)&ysubcoolmg heat

ere ore, IS state, contr

ex&ﬂ@ ? oI|ng conpressor (221) being stopped if the
€D g conpr essor (221) is stopped or stops the

[0 P}%E rat lje%l'sé) find BeteSHBCA: ? deﬂf?u&? qpl'g@ DF e g@tglg% alr tf:fﬂ?@rature sensor

cool I ng~’conpr essor per at e

(2é\igdlgf§n%§1el5iﬁa{ll% réde‘l’émﬁ]%%l nﬁpﬁ%&%&(}ﬁ%ﬁ%fﬁlr' Slample) can be

he pr sent e

estgggtleé‘% O 9{‘[6 [H3Bthe SUBS ollclll g’leﬂ"lg LB Qlov&é%](%lSPﬁl thb fefrigeration

SIS O variati o tectl valu

sh&%e[sl:q er l'% 4%5;6?1"5%“?%&; 1rlj ﬁlee&l‘ 'cggc}fﬁsﬁﬂé 1.&1%3@2) iTM&v. From this

contr O present
aspect, this state can be judged as the state that the operation of the subcooling compressor

(221) is unnecessary, Therefore, in this state, the controller (240) keeps the subcooling
compressor (221) being stopped if the subcooling compressor (221) is stopped or stops the
operation of the subcooling compressor (221) if the subcooling compressor (221) is
operated.
[0177] - Modified Example 4 of Embodiment-

The controller (240) of the present embodiment may control the operation of the
subcooling compressor (221) on the basis of only variation in detection value of the

refrigerant temperature detection means (236). The controller (240) in the present
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nodi fi ed exanpl e uses variation in detection val ue of
the refrigerant tenperature detection neans (236) as
a flowng state indication value that indicates the
flow ng state of the refrigs%ant in the refrigerant
passage (205). [0178] Operation of this controller
(240) will be described. The state that the detection

mo?éf\fg% ékgip‘% e {é?yﬁlgit{dnqyd@{& &?V:Hﬁé 8t B S BHRLRGT 1 ieﬁﬁ)efﬁ%ﬁ'@ Yetection
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[0 ltr?%ir%geﬁ‘{ﬂ?dg{ ?Pﬁﬁssgt%grsoﬁl%o@%\% Lap]ljlbog'cl% &ib%%le Thé B@feSh Be detection

e SU CoO0l 1 ng conpressor

I AL ot oo
Ungeeﬁgﬁtr %B%H ﬁ]edﬁﬁ)g&h éﬁgls g&ﬁz%teﬁ%nqﬁ‘?jgg@eas the state

r activation o g conpressor (

tha? ?%e Pe?ﬂgérmgﬁgvéﬁo}rpﬁ]gsﬁﬁ ﬁqﬁﬂ A get &%1&%&&&%{@@@ fzfﬁ QWards the

second de*connmuni ca

' 2
R S0 S A PRS0 b @?sa% s
t
thetég@{;’eag@g ( o'.llgﬁe r@i@h Igfs?&ﬁ% ﬁé sfulb %Erlfg o[:&ﬁpﬂ'eﬁsfo'i' @8§ NS continue
op&%ﬁﬁ ol l er (240) stops the operatlon of the subcooling
‘essor (221). [0180] Further, the state that the
[0 g”%il :Igl:r%:xgeﬁsev %euﬁatgﬁlba%@fe Je?éc dlbg% 1319 Itoﬁ Elfeer{ggiggl'a;ﬁ? ge%pteﬁegure detection
mg#ggﬂ'dgésnﬁﬁ%c}cg& %H% ft? déf&gtocaf?fé@% 38151}% ganﬂrg?s@ (ifl) can be

Jucgggﬁ SQI% te tfhgpw% rfe%gnl? ot (ﬁ(gmlﬂlé:‘ Wdnd élql?ld side comglunication

S the secon Iqui d si

Pll%a@f“‘fﬁﬁ% 08 gD BB b Pl s
s Ry NS ST St Ao,
2 g 00 5 BT 1 S o comprso

(zﬁgbcool i ng conpressor (221) is stopped can be judged
the state that the refrigerant flows fromthe

[0 m% OtF{E %ta?é drge‘)&@{éb‘?l'oﬁ A2l R AP et %%)zmg R eija?ure detection

comruni cati on pI pe

méRs (236) gradually increases from the time point when the subcoolmg compressor
(221) is stopped can be judged as the state that the refrigerant flows from the first liquid
side communication pipe (21) towards the second liquid side communication pipe (22) in
the refrigerant passage (205). In this state, therefore, the controller (240) activates the
subcooling compressor (221) again.

[0181] In reverse, the state that the detection value of the refrigerant temperature detection
means (236) does not increase even in the time when the subcooling compressor (221) is
stopped can be judged as the state that the refrigerant flows from the second liquid side

communication pipe (22) towards the first liquid side communication pipe (21) in the
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refrigerant passage (205) or as the state that the
refrigerant does not flowin the refrigerant passage
(205). In this state, therefore, the controller (240)
keeps the subcool i ng conpregior (221) bei ng stopped.
[0182] - Modified Exanple 5 Enbodi ment 5 The
controller (240) of the present enbodi nent nay contro
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210 0183] As sh
°°‘§P%%9°8@?ﬁ”3ﬁ%bﬁ‘§%‘ﬁ%?ﬁggﬁﬁ.t( (200) of the present
ol Hedruathsie 10 kREbUARS. a first subcool i ng
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nperature o & SUbCOoO!

S“‘Ef%ﬂb?ﬁ%?@%‘%ﬂaﬁ%% h%f" hand, 15 the 22§ofnhr§LbELSY”. ha
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ure o g refrigerant i nmedi at

A A Hh 0 R L, o
su‘%lcli)gﬁ%lé &{1%!311‘ g é T Ce?atur% %eﬂ?o?r@g tls?ﬁ%‘? GEd FAmEaLatY %Efore the first

era erature se

ﬂo(nzggtﬂs f‘ﬁq& %? él#é']&bg&glﬁ% &b e)\[(ﬂa{‘i%r g&%@hﬁ)l’ %@%glgx% the temperature of

CO0 rTgera

BRI AR e o
thd %}g?@ @ukfcl%gggeg g L%tcggﬁ)% gﬂ'g tsg%sol' F%S%t) Q%) ExtorvgJe tdgléntn'ileéilglately after
the/ qilr&eﬂg%lzé%ﬁ S(Sf’lgP gg t%lge? C!OOH rh%gg ggg{e ?gcrt I%ﬁ?\e’{gﬁt&é{e%tmg the
ten?éqgét)me fﬁB? Eu@c%gﬁﬁ%%f{ig?rgﬁf n?e%%ﬁ%lglah@m ﬂltglﬂ'u?f ﬁpﬁlgrﬁrst flow

ue o alned

paﬁlggg(i) ct "I%g colﬂ oﬂ&t @‘:ﬂl 8{:' theaéllégen?fm&ﬁﬁecf %;E&%pzlg lese_? th rﬁhfference

i ng rature sensor

be{v&%n (EI% (?e%étl%ﬂ v\éﬂle%? t}?ef ﬁxtspﬁlb§&§lﬁ%qeﬁ%?a%9 elnﬂﬂ:raﬁére sensor (252) and

the detection value of the second subcooling refrigerant temperature sensor (253) as a

flowing state indication value that indicates the flowing state of the refrigerant in the
refrigerant passage (205)

[0184] Operation of this controller (240) will be described. The state that the detection
value of the second subcooling refrigerant temperature sensor (253) is greater than the
detection value of the first subcooling refrigerant temperature sensor (252) (that is, the
state that a value obtained by subtracting the detection value of the first subcooling

refrigerant temperature sensor (252) from the detection value of the second subcooling
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refrigerant tenperature sensor (253) is positive (+))
in operation of the subcooling conpressor (221) can
be judged as the state that the refrigerant flows from
the first liquid side comu %cation pi pe (21) towards
the second liquid side communi cation pipe (22) in the
refrigerant passage (205). In this state, therefore,

reﬁ‘iggraﬁp %Jéé)ér%tgfzel %fsg} (Qgi)?‘g]gﬁ gBQﬁve‘r(t UIHPQ)?Haﬂgn of the subcooling

cont opera
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the( {%g?ér%tgtep%sﬁgte t‘ﬂ)% € ¢ %%1 HiP S@{a ug&g%?% t?]lggzr EHSﬁé’iE&QO) allows the

N T N ST
[Otigj &S}g(ﬁg}ﬁ% 9 & AP &%G%%ﬁ Q@%S‘?{mg g@édnﬁgsubcoolmg refrigerant

era ure Sens eq ual
T AP0k 1, RSS! U o PP AT i, ot
re%%%ﬁ?ﬁ#%ﬁegﬁ%Of(<Z§ﬁ bR i ffrepeg Ggrebetween
(o) bt Woned taf SHinf Y EbEGHITHE Yo fEFARRe of e firs
sl SriteehE g (295089 g“‘ﬁ’?ﬁ%%e Rel By bl the second
suBlocliBE (SHREARLIARAOMRIERRP okt Hdqual B4 GEUmaic Bl 0)3H operation
or3hE 358 Y §§%”%§%°§?¥{)z%%§ﬁeohﬂd%%e DB G2t bigerant lows
frc?ngg%:’t '%% gl@tdgd Qfael B8 h &iﬁfch & ﬁég) PSS Maas S lrst. liquid side

Cthﬂ ue o I on pressu e

5 DRt e
dogggégtﬂi% Prg%’eﬁ? él erea%(l e&%?zg%%r{ﬁélo}n J‘&Lte' re&‘(t}g the controller (240)

sur ubco I ng ?e r'i ger ant
234 th
St(iﬂsi@e ?R”" énl% eedsuebfg()l %C%%@rgsgglsgg )(evapZJr Latn i one
g O%Hgglt Xam Qﬁ@%ﬁ%odm%tcom roller (240) of the

exanp uses the 25 detection val ue

ot ai Eﬁ? ;ﬁﬁ%&fﬁf sf*‘@ 3715 pREPR Yntettins Fipfe ﬂf‘ﬂ%o‘“wb‘ﬁkﬁ‘apm“‘m of the
t at t
B LB LSBT e TR 480 SRR AR o i
pressuree‘g’gnrslorb ?934)Th%hge&e%gcttlognv£{l§4 W& tﬂé stulaﬁ’or? pressure sensor (234) is

substantially equal to the refrigerant pressure in the first flow paths (211} of the subcooling

heat exchanger (210), that is, the evaporation pressure of the subcooling refrigerant. Thus,
the suction pressure sensor (234) in the present modified example serves as evaporation
pressure detection means. The controller (240) of the present modified example uses the
detection value of the suction pressure sensor (234) as a flowing state indication value that
indicates the flowing state of the refrigerant in the refrigerant passage (205).

[0187] Operation of this controller (240) will be described. The detection value of the
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suction pressure sensor (234) being greater than a
predeterm ned reference value (0.2 MPa, for exanple)
in operation of the subcooling conpressor (210) neans
evaporation of the subcooligg refrigerant in the
first flow paths (211) of the’subcooling heat
exchanger (210), and in turn, can be judged as the

sudifet Spfre§sth%t sehgb(? (ﬁﬁf_}rb'eﬁt%r Abdterf th%’l\? ﬁfeﬂefeﬁﬁm%@ fréfbﬂ:ﬁ&@%lue (0.2 MPa,
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to c nue operati ng. In reverse
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anll 8 RIENGH Weajélljtgfid 1 RR&tAd tlﬁf‘ﬂf%frefrlk%ra%t‘ PeRR!ih Agk refrl%erant passage

conpressor nmeans no or |ess evaporatlon of
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ﬂo%3 il {Zﬁgégg t%% lé G-BQ)HE REat eQ@haﬁlgérr ({29%@&1 il feARE b lgg fadged as the

sor the vaporatl erature Tg

stat{&a?%qgﬂ{ge%t A ?fO@tpl{ﬂl thd Ifk%rlé&ﬁﬁtﬁk%@? T(fé’sgo) TRErefore, in this

resen nDdl exanp e use nce

sta?eetﬂtt@%tﬁohgr @ﬁtg)gggttsqggé?ta&on etbct)t;ﬁng &3‘115%195‘559@21)

eratur and t e evaporat i

[} RPEAALHA Fdpe gﬁgﬁ%aﬁt@mng refrigerant as a

Wi ng s I cation val ue that i ndi cate the

f1 owirplg St ,@5 ?f;tﬂg?)g 6&@%%&{?@&%& it 1t gf @Jrﬁﬂogﬂfea&eratlon of the

£
passage eration contro

suﬁ%)%mt%vggtr r&%Pfﬁgz olﬂet‘ﬂe B8 o i tld Biffefentl! tdween the detection

Sub ting t e evaporation tenperature Tg
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val ue I gerant tenperature nsor
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thé Hﬁfetc‘éﬁkaﬁ o teﬁg the® fonQlue 'Ji%%n)f #h% rbﬁ'%%t%ﬂ Sﬁepzﬁure sensor (236)

state t e refrigerant f

ﬁl B e\%glfﬁlgggfé gtglnhh%ttﬁ’é :9%1()? The s?%@{o‘ﬁﬁ%t@ﬁ g%?zﬁ@né% a ﬂowmg state

ni cat pi pe
indication value that indicate the flowing state of the refrigerant in the refrigerant passage

—

I\l..

(205).

[0190] Operation of this controller (240) will be described. The state that a value
obtained by subtracting the evaporation temperature Tg of the subcooling refrigerant from
the detection value Tout of the refrigerant temperature sensor (236} is equal to or smaller
than a predetermined reference value (15 °C, for example) in operation of the subcooling
compressor (221) is judged as the state that the refrigerant flows from the first liquid side

communication pipe (21) towards the second liquid side communication pipe (22) in the
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refrigerant passage (205). In this state, therefore,
the controller (240) allows the subcooling conpressor
(221) to continue operating. [0191] In reverse, the
state that a val ue obtai ned 9¥ subtracting the
evaporation tenperature Tg Of the subcooling
refrigerant fromthe detection value Tout of the 5
refligérahOPadiake L@OPET aAnUERs 08 Okherelor) the @mualled ¢240) allows the
simal [ er than the predetermnined reference value in
suleeliad tpietsot (215 WPsRnhd op&aimy. essor (221) is judged
as the state that the refrigerant flows fromthe
[0BAGoRd rdvefidl dhsi dfte CORTTUNIVARIE! @BtaRicAEb{ 2ebirhetiv dBe tdv@poration
fifst liquid side comunication pipe (21) in the

terhSarath 8L T@Nbf R%%@&oﬁiﬁ?%ﬁﬁerﬁﬁ irb® SHeatigtetddt vhli@ Tout of the

refrigerant does not flow in the refrigerant passage

ref%ig%%%lt- tefn?eltalﬂlré s&lsBt @365 RRGBAIRB Or shblfer tAdh 160 prddelelBined reference

st ops the operation of the subcooling conpressor

vafué4h) %I?GFQ;O%(ZJ%E, Bkscwgﬂjcf)élﬁfé ExapRi®r §201) ErRAgidasithe -E{E&b] that the

contr er of the present enbodi nent may contro

reﬁi%@raﬁpﬁf)ﬁg it @ffe £ddSnd SHREOQAd B&nﬁﬂlﬁ%ﬁﬁ?fpe(@aj&m@cﬁds the first
the basis of only the detection value of the

liqhfl sﬁél%rﬁﬁhnicﬁt?dﬁﬂﬁ?@éﬂ‘) ¢ BRUEG PRt PRANS: ©85Por as-ﬂ%% state that the

controller (240) o hé present” nodified exanpl e

reﬂ’%@x%mt B6esdfdteRW AR & lrbHPigBeant gﬁssﬁﬁf (208" at this state, therefore, the
tenperature detection neans (236) as a flowing state

contidlier 940‘3 @to}‘.@ kHdCpePiion iof ﬂie%ﬁB&%lﬁlF %oﬁlbﬁéé’éd}QZQiz)at e of

the refrigefant 'n the refrigeran passage (205).

(01923 93 (o @IRH FxaBRIOS of BinBodifieht O | er (240) will be

described. The Sstate that the detection value_of t he
ref rigeL Aol (Y05 aF %@p@?én@%ﬂb@@inf%@%y(c%%@b} th® operation of the

greater than a predeterm ned 20 reference value in

su&%@liﬁ? %Bﬁ‘lﬁﬂé&ﬁbro(fﬂiﬁ n TR0 bPInBOMRr RE2Abn GAR) ofCRB refrigerant
be estimated as the state that the cooling power in

terh i ataRO4dtE19iof MRWREER 6.1 SThObontldBer (246) biSthé PRlELtirEdBAd example
to sone extent because of high tenperature of the

uséset,fhll'e IHEREASM vARObf fHe QB RN Eéltn%?ﬁtm‘érﬂettecﬁ%ﬂ}neahé) (IZ#E? ﬁse a flowing

utility side such as the cooling showase (13) or

stakd KficalibfVa[uRM Bat inBichidk ShShakvg stﬁt@%fctﬁ@tréfﬁgét@ﬁt {r2d@)refrigerant
activates the subcooling conpressor (221). 25 [0194]

patddgd @08) Se, the state that the detection value of the
re%rlgerant tenperature detection neans (236) is

[0 BAYabpd RSN of TR L&irdIBR 400 %/iR HRAREGIHEINEHhé SfalS @ACEe detection
val'ue 1 n non-operation of the subcooling conpressor

vafu%%]f)thé?c@rig&aﬁst&hﬁaﬁﬁﬁe 8&ede mtake234)at gtdarr GRA 4 Pfedetermined

power in 5
reference value in non-operation of the subcooling compressor (221) can be estimated as

the state that the cooling power in the cooling showcase (13) or the like is insufficient to
some extent because of high temperature of the refrigerant sent from the outdoor unit (11)
to the utility side such as the cooling showcase (13) or the like. Therefore, in this state,
the controller (240) activates the subcooling compressor (221).

[0194] In reverse, the state that the detection value of the refrigerant temperature detection
means (236) is equal to or smaller than the predetermined reference value in non-operation

of the subcooling compressor (221) can be estimated as the state that the cooling power in
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the cooling showase (13) or the like is secured
sufficiently because of not-so-high tenperature of
the refrigerant sent fromthe outdoor unit (11) to the
utility side such as the co éing showcase (13) or the
like. Therefore, in this staté, the controller (240)
keeps the subcooling conpressor (221) being stopped.

the® cg&?r?%slé?wé(\éggg;mf;?r Ee@ MRk €is SseRlire ENRAAEIBRNE beddiBe of not-so-high

cont the present enbodi ment” may contro

tex{qﬁkgatgﬁe&eﬁuie ?ﬁ%’igéraﬁths%nt HHRGRAO LA CRIPI18S 8Pthe (%) si88 such as the

asis o e difference between the detection

co{l%ghog{]caset Qg) bEfHe 188" afthed EFPEhAh Eat&l GEE RN BRI keeps the

detecti on val ue of the outside air

S“E&ﬂmﬁ%?5ﬁ%§?$?2§92£§%»%§$gahe controller (240) of the

prese ses the 10 difference

: . i _the refrigerant
[0 ?gﬂpmg@ggtf{ég El3hBE § BPENBbU AT

ction nmeans (236) and the detection

val u?hég) EodtRgleP E‘%@g de o reg&mﬁfb%ﬁﬁaeﬁlt I%%gs&htr()? b opRfatRn of the

flow ng state ication value t icates the

oty 1, AT BB B e o
théléﬁ'?%eé‘mt{t%}rg?%aﬂ?é&fté&ﬁﬂ énésélﬁs g3tc62 &nd e detifigf vallib %ngf) outside air

rrst Tr1qui nmuni cat i on pi pe (
AN . Dot .
B SRG: REFRT STk i2 ) GUEURERARIE Bempl vcs b
HfFQRHRNBENBY nd %ﬁfe@ttidlpg' lgega&f }bag ﬁﬂﬁ%?é}ﬁ tBinperafhrd RRtection means
out door heat exchanger ? ) flows into the refrigerant

(235396 &&?é)on VRS e bitEidk %Fﬁ%ﬁélﬁfu?e Qnsét231) as a flowing state

refrigerant never becones smaller than the

. % r t j -hi Fol
RS B Pl 0005 Sl oSS SRRt pss
(2@t ection value of the outside air tenperature sensor
31) fromthe detection value of the refrigerant
. i . i . ea t -
[0 Eﬁgé?%fi&? oF%??&ﬂtﬂ'ﬁlleFm? iR desSrithC A HRen tﬁ@?‘eftﬁ erant flows

etermned reference value in non-operation o e

DI H S GBS i o0 0D, i s
PR 08 s 4 10 8530 s
ra@gﬁxiggﬁt i(? 02’%&%% air I BfeChREGr Helt & hﬁn%%?' ﬁfiéﬂ'ﬂévpseinto the refrigerant

activates the subcool i ng conpressor

paé%aﬁé)(lﬂ%?%'ﬁgr]einlbtﬁe E&M}I?errﬁﬁre (ﬁﬂlﬁis%ﬁtgi%ratntﬂ Abyed BéBhHEs smaller than the

ai'ne y subtracting the detection value of the 60
temperature of the outdoor air. From this aspect, the state that a value obtained by

subtracting the detection value of the outside air temperature semsor (231) from the
detection value of the refrigerant temperature detection means (236) is greater than a
predetermined reference value in non-operation of the subcooling compressor (221) can be
judged as the state that the refrigerant flows from the first liquid side communication pipe
(21) towards the second liquid side communication pipe (22) in the refrigerant passage
(205). Therefore, in this state, the controller (240) activates the subcooling compressor
(221).

[0197] In reverse, the state that a value obtained by subtracting the detection value of the
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outside air tenperature sensor (231) fromthe
detection value of the refrigerant tenperature
detection neans (236) is equal to or smaller than the
predet erm ned reference valug non- operati on of the
subcool i ng conpressor (221) can be judged as the state
that the refrigerant flows fromthe second |iquid

oufti RS CRMAPEALGaLEREr RBRPIbRAZhe HOMBH FSvAR o ffthé fdfriBerant temperature
1 quid side comruni cation pipe (21) in the refrigerant

deRBSSALR AL PG) ¢ eFal 1th LrShliRr KRAL thehRedct@hlihdPfedétence value in

does not flowin the refrigerant passage (205).

nof! %gél%ﬁeﬁ &f the siBledliRk Aomprédisr (2ANIdaR! BeSudpd Q) the 2o that the
t he subcool 1 ng conpréssor (221) béing stopped. [0198]

refﬁﬁ%ﬂf gg &d f%?ﬁ% Secofld ® Eluiﬁng?@éj b&%ﬁfunic@.n&ﬁ‘ %1&“@99%\#5}95 the first

the present enbodi ment, the subcooling

liqt[lﬁlf sﬁ&@?ﬁﬁ%mc&t%nﬁ%?@ Fﬁal if 82Qkh é‘féI%Yaan Eas%é’%ecgﬁﬁp&eﬂ th& &hte that the

rigerant l'y cir ates 9]" As shown
tl [ nt |
el B} e L8 GO PRRLAGRS S ROSP I i s,

°°’9‘E‘5‘E9§1‘1o"'2 SEfne e NBRGEng ephlsty SppTAAREpRR: |12
ES?@""E?%% E?‘%’E’??‘? f@ﬁﬁE‘E%‘gﬁ‘?h%f ;2@2% 224) 1 5" connect ed
ecflg %c%gﬁn%gessgﬁﬂigf h{é‘iﬂé‘%ﬁ{ érﬁﬂ Ads:, e §u%€oohng refrigerant

subcoo ing co at the ot her end

c1rE1§iﬁ,{J2?gi rsﬂ(;)a? b% gg ﬁ)ﬁjﬁs? Qhesfeﬂ‘?geﬁ’%]ttngﬁlrﬁgnﬁ&‘aldt&g

( |t|on bypa pi pe (224)
[Oi@ﬁlﬂggﬁo@n %‘Gﬁﬁ yg! th(ez&%);oglﬁfg ‘Pﬁlﬁg;ntctiﬁ (t220) of the present

rigerant to ron1 e on tomards

1?«%" A 1é, B ﬁ?bfcool[ %oo‘r 'Eﬁﬁtr@(cﬁéi'%ﬁf’@ﬂ 8 arranged upper than the

nt circurt e subcoolring refrigera

su?dr?'bﬁﬂ NP J%hz.orﬁgr @ at ' h%PeﬂQUEME;llﬁgar}efr?g%%t eéﬁ%ﬂlt (222)

-operati COO I Ng conpressor

c?ﬁcﬁ:@' fl'f)yﬁﬁ lgnt t ITﬁe gy%%g?ﬂ}%é‘ 24§ &3 Wnnk&e® B?Bﬁé @Iq} thereof to

ere di ate outdoor air in the

theS LR Bﬁlélcg:g ﬁﬂlteds%% J‘fi t ?rgﬁ ?2'21 28&)at R Bfer end thereof to the

condense rigefant condensed in

disfg W%§ UhEO%H fh@gsugwdifﬁg Essﬁfmggefn a(d%l%?()n frad Ib§pass pipe (224)

gravitation h the subdool i hg

inctq'ﬁfé@rﬁsﬂfh]g& yaly ?2(55 ﬁo?l')afll%%né ekf@fr%&eaﬂ?go Ao bl the &B@nd towards

ows in i rst aths (211) or the

thé&@ﬁqg>tﬂgegpat exchanger (210). In the first flow
pat 8211) of the subcool i ng heat exchanger (210),

03,5406 R a0, s SRS s
op&4ARY Bt &Rdoc? +an (230) even in non-operation of the subcooling compressor (221).
Specifically, when the ocutdoor fan (230) is operated, the refrigerant radiates heat to
outdoor air in the subcooling outdoor heat exchanger (222) to be condensed. The
subcooling refrigerant condensed in the subcooling outdoor heat exchanger (222) falls
down by gravitation to pass through the subcooling expansion valve (223) set to be opened
fully, and then, flows into the first flow paths (211) of the subcooling heat exchanger (210).
In the first flow paths (211) of the subcooling heat exchanger (210), the subcooling

refrigerant absorbs heat from the refrigerant of the second passages (212) to be evaporated.
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The subcooling refrigerant evaporated in the
subcool i ng heat exchanger (210) passes through the
bypass pipe (224) to return to the subcooling outdoor
heat exchanger (222), thereBY bei ng condensed again
by heat exchange with outdoor air. [0201] For
activating the subcooling unit (200), the controller

The 24Btodngt R g% ﬁaﬁe@&ta orate?P H ftl‘leegutﬁ%aﬂi’% E’S?Cg"ﬁ&’%%%tﬁ?m passes

out door fan st and judges wh

thidbEIE B B)ﬁﬁss‘?ﬁ?@ r(%@)% retitr to HROMEo RGN R bﬁhﬁﬁ@r (222),

condi ti the ‘outdoor fan (230) s operated

the?f’tg@tbe{l’]ﬂég:?d#d%ﬁhsgﬁ Qgﬁnlb"}qﬁﬂi?@{tchéﬂg%twﬁﬂ‘&ltﬂ&fr Riger ant

efrlgerant passage (205) shoul d be

[O%(ﬁ?ld%(%’r a&t?)gtr% %m[%% 0#11(1§419“)1t QGO V%@%o{?t?dﬂ)’ert (30) of the present

he s o i Nng conpr essor
2
o0 AP M B NI o e
suEéo?aﬁH% %Bﬁl résEbrt {2%13' @ﬁ&dl@ Ewﬁ’t@ﬁ siﬁgiﬁ Qggc?ilon ‘mét tﬁe t(ﬁ?door fan
era In e Secon OM/ pat % I'S cool ed

(Zfﬂ%é L ? lgg:@&tl'lﬁﬁf}go grﬂe{i %? &IH bﬁa‘ﬁ%ér&?yh@@ing in the

reﬂ’iya%.g?gr 54 e g)gscﬂ)oufdobec 'iédnﬂ?e QRELAL QQ[)i ltivates only the outdoor

tinme period (five mnute or exanpl’e),

fmfrﬁm; '&% thélé %hﬁé‘%@%gs‘%& éi‘ﬂt s cgn‘f:?%efWhgﬁrtl‘?@Butdo?r fan (230) is

05) 1Is Cco0

act%i{téd Cthc,e %ﬂ%olﬂ%?&n&%‘%@tﬁr‘aﬂ?coo E%JSQWtH éﬁﬁg‘éﬁﬁ gassage (205)

rlgerant pas |nsu |C|en

wiilGhE QR EQhilt L4 ﬁB\IN {h§ i385 SHAEPBY 1Gsubcooling refrigerant
aotandh ST

conpr ess en t I Ng conpressor

in E%i)céo?gg?%?ﬁ’n%{tctﬁ%eg& 2?0? u bﬂ?@&dﬂ%ll@?{lﬁbﬂ?ﬁ(ﬁﬁt oxﬂ# kiflididtdoor fan

geration cyc n reve

YT AP ST 2SI R0 o il
3 OO tfi%ﬁ%f%?ﬂffﬁpﬂ%%%?féﬁgﬂ%fﬁ%%&?%@‘%e 09

cogfé rg?l c1e1{'t§)e SWH Rd Mngf}gﬁr ﬁﬁ%ﬁf;ﬂ »: oFéfﬂﬁ&Eﬁt' ¥Rk&s (205) is

e nat ur circu

coélléﬁc?lglkfﬁ gn{l% Zg-lggg&ﬁﬂ)tllep { a&ﬂﬁfe?tt'hgnsug{:o(ﬂ & com%ressor (221).

oor IS |ns I'cl ent or cool 1 ng t he

Wﬁﬂ‘l;ﬁ)g l?dogﬁ%% +F§§§o§ 21 RCLaL El‘g&l%/ subchOfn. feﬁ‘t‘&&érﬁ&rcmt (220)

e su ng c np essor (221) is act vated even

pe{@tgl% {Héereﬁ' ek MR Il%?gyeps% %H')gﬁ gﬁ’é &Qﬁﬂ’l@%ﬁﬁ%emly cooled,

ecess y can be avoi red C|ng t he

thd! U&p[%llepf@ﬁ)' %ﬁv&oksn]gclth%v dic’gl]t%.ﬁ (:29%?0”@819. erating with the

conpr essor res perlo

S“%‘?%HE?Eﬁ’?ﬁ%%%?émﬁ%ﬁ%"?%mnf can'be 62 ab' ’
[0202] In the present modified example, the subcooling compressor (221) is activated
only when only the natural circulation of the subcooling refrigerant by the operation of the
outdoor fan (230) is insufficient for cooling the heat source side refrigerant. Accordingly,
the situation that the subcooling compressor (221) is activated even when the activation of
the subcooling compressor (221) is unnecessary can be avoided, reducing the number of

times of activation of the subcooling compressor (221).  As a result, the time period when

the subcooling compressor (221) falls in an unstable transient state in its operation can be
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shortened, increasing the reliability of the
subcool i ng conpressor (221). [0203] - Modified
Exanpl e 11 of Enbodi nent The subcooling unit (200) of
the present enbodi nent may ipglude, as the cooling
fluid circuit, a cold water Crrcuit in which cold
wat er flows rather than the subcooling 5 refrigerant
shérhdredl ihcredA0 thelrBlidblits of HedubBddting ebpttstor (RBh)Er at
conparatively |ow tenperature, for exanple, at a

[02 Hiftel FXampRPT 10X PRb&lidert C flows. In the
subcool i ng heat "exchanger (210) of the present

nodi Tﬁe%hb%&é‘l[% it (z*(m?1 6Pid F{?s%ﬁf eribdditeht ndy ifQMRESS @€ cooling

to the first ow paths (2 so that the cold water

fluid eWbng d BolliNgatkt ER&uif LPWHRAL E51d vieddrlloW$ rather than the subcooling
heat - exchanged with the refrigerant flowng in the

reﬁ%@ﬁﬁg il &Q‘]B‘.s (R1Als cof 2D Lirkdit, S hawk dap@opph@tvely low

that the above enbodinents are substantially preferred

te 5@31’6‘?51‘0?”&5%1&0& 'an¥e§rgﬁratt6}el bﬁa@ﬁo@kﬁnﬁ@ 8So@f f140€ In the
present 1 nvention, applicable objeCts, and use

sugégy%ﬁﬁgiﬁlesze'ﬁ&géﬂ @hof@m& g;?ég'éﬁti rﬁéfdih?% Eelmds, tesqrivRe circuit is

OVE; e present inhvention is useful 1n subcooling

coRRRAIAD YSLhrst Abw p]aﬁlsc(ggit)i BIndthd L A8y fRRALg Il @B Rst flow paths

heat source unit 'to a ility unit in a refrigerating

(zli'qg Qé‘ﬁé%l‘ti&chaﬁge% MR &g;greﬁan% HBGRR il SHRBAY ﬁbédv?aﬂﬁi(fﬁ).

I ncorporated to a r I gerating apparatus (10) that

[Olgﬁlgf R SRkl oef ?Bt@& I b QHeb GHELE bttt adrk nﬁlb@ﬁﬁfi%ﬂy preferred

odrce side refrigerant between a heat source uni
exhripiks 3RHIG nHE i'n{e'n?Xo WRif thé %gegeg‘_gf theHre GANASEARR, EI%)IFCQEHQ objects,
other by neans of 5 communi cation pipes and whic
an§ 09! $elcfe heat source side refrigerant in the
refrigerating apparatus (10) sent fromthe heat
IndR4FGE Pﬁiigatﬁ ) to the utility unit (12, 13, 14), the
su cooﬁ g apparatus, conprising: a refrigerant
< _ ; R Al L "
RBISRI RS, SO b LB AR AR s
. i , . _ . ; '
R e R G e
cooling the heat source side refrigerant in
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the refrigerant passage (205) by heat exchange with
the cooling fluid; and control neans (240) for
controlling a flowing state of the cooling fluid in
the cooling fluid circuit (220) according to a
flowi ng state of the heat source side refrigerant in
15 the refrigerant passage (205). [2] The subcooling
apparatus of Claim1l, wher@,RIt¢ke cooling fluid
circuit is conmposed of a subcooling refrigerant

[1F1 T CAlishbedoBRD hppa#itds #0ichNe idBsrakd Rba Pe@flgérgﬁ{ga%ﬁfaratus (10) that

circuit (220 |ncludes a subcool i ng conpressor

peABGh L HEPieBtian OEIE itgesintul Mg Neal Soldve SildE GetriBtiaRbetween a heat
subcooling refrigerant as the cooling fluid.” [3] The

so&H@%ﬁl i1 aﬁﬂpﬁﬁﬁhfﬂzsuﬁf (2,209 24) oanbhied € RaéSther by means of

contr ol ans (24 controls a éirculation state of

coanﬁmﬁ:‘dBSﬁ%iﬁeQ Gnd "\ﬁlflé'H &ﬁfl@ﬂfe HeBt §8ccSHBE i A9nt in the refrigerating
refrigerant circuit (220) by controlling operation of

appdifus %P@C&!ﬁk'fﬂﬂn QH@B&&S&%& 1%%1?-)(11)% 4] utlB§ unit (12, 13, 14), the

subcool I'ng appar at us of 3, wherein the con

subtedlige %ﬁ%}tug% liSing di rectl on in which the heat

sour ce |ge ant flows in the refrigerant

pas S@&%lé&%@pa gnf{‘zﬂ%‘) fndclbdBifhid gISe Q&ﬂfnuﬁ&'&ﬁ&?plpes (21, 22)

si de ri‘gerant ffows or does not flow in

Ofﬁl%frgfr fa@l%cgﬁ:‘ggﬁg 0(205) in operati on of the

subcodl I ng res o (221) as the flow ng state of

t he contr ol
rreanzl;&)?%lﬂg) rC%ﬁtcttgﬁ(;e)elfslu coo 'ri]la ?g?rjpfrl%\g%or (221) to

t
g Ioged %\g;}ié??lgg Ig%ajtt ré?f @rf Qﬂm’i?ﬁe&ﬁggl\% tendie dbuwsd Qfd% %tin gerant in

source unit

thett‘a g %éi(ts 205} by hédikkcHatide with rthe]éo)ohhg AR and

ref sage (205) or-stops the operation of

the cBg japeretatal gﬂﬂl[) Of?mf)ﬁt?élﬁﬁg (2AdNir stﬁteséfafh@ éoBﬁh% tfd in the

heat source si rigerant flows fromthe util

co&')’iEdegI ﬂl(l? ircdip Zzbﬁicciogcﬁag% t5a HB%rgéeﬁite SPHIeG R at¥dubce(side) refﬂgerant in

riger nt pas (205) In a state that the

I gerdid gsga &g j’efrl gerant does not flow in the
“ ger assage (205). [5] The subcooling

apparatus of Caim4 15 wherein the control neans
(240) activates the subcooling conpressor (221) after

[2B  The subcooling apparatus of Claim 1,

wherein the cooling fluid circuit is composed of a subcooling refrigerant circuit
(220), and

the subcooling refrigerant circuit (220) includes a subcooling compressor (221)

and performs a refrigeration cycle by circulating subcooling refrigerant as the cooling

fluid.

(3] The subcooling apparatus of Claim 2,
wherein the control means (240) controls a circulation state of the subcooling
refrigerant in the subcooling refrigerant circuit (220) by controlling operation of the

subcooling compressor (221).
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predeterm ned tine period el apses froma tinme point
when t he subcooling conpressor (221) is stopped. [6]
The subcool i ng apparatus of any one of Cains 3, 4,
and 5, further conprising: 28 refrigerant tenperature
detection neans (236) for de %cting tenperature of the
heat source side refrigerant at a part of the
refrigerant passage (205) nearer the utility unit (12,
13, 14) than the subcooling heat exchanger (210),
[4Pher B ubBgol b bl RRCRimA0) | udges the 1 owl ng

state of the source sidé refrigerant on the

basi GhQEinMAE Btk Mddds ‘éﬂ@fde'te%& & @r&t8ioR in Hch the heat source side
refrigerant tenperatur 5 detection neans (236) from

refﬁg&ﬂaﬂ?ﬂ@@é o th%@ﬁﬁé 209 PR RSIA Ahifl thb) hehP source side

tivated. 65 [7] coo |ng appar atus of any one

refﬁ%?lgl@'ﬂg@vs or Hoef Nt Eﬂow gﬁt }Eﬁq%e?ﬁﬁﬁgds%@ggﬂsg 1nooperat1on of the

rlgerant t enper ature detect

su‘&%#)ﬁﬁ% %e@é@?ﬁﬂp)uarsethg fﬂo"vﬁﬁg baf ofSREHeS IS side refrl%erant and

erant at a therefrigerant passage

th A COOTn% HO élfo\(av é%u&%% %ﬁ“%ljﬁ%ks@az td Q(?ntmue operating in a

eat exchanger poratio

stateemgﬁﬂﬁtﬂéﬁteso%%ees%é 1%‘&1 ?&ﬁssﬁamftﬁé h?cﬁtSG&ICé PHI_'[ él 1) towards the

evaporation tenperatu subcoo ng re erant

w5 T34 gk ) 041 i o o
su @fm 96‘[5 I%ST%lrgfzolf)rlﬁfars'tﬂg P theQital éb‘?lr&asiﬂesre?xfl%&ant flows from the

tec Ion" va t he re rigerant tenperatur

unﬂ\f}ﬁ &ﬁ{ 19”13“1% Bowdrdsthe h@%@oﬂrc@%ﬁ?&eﬁﬂ tl\{é‘l-zgl‘j%é?éntgﬁfsg]ge (205) or

tion t nperat ure detection

ind @%te;ﬂ‘lptctﬁgh go&%’ﬁﬁ@}é‘fﬁa&gmadﬁ\és H&eﬂ nghg'r%ggranf"passage (205).

further conprisin rigerant
tenperature detection neans (237) for det ecti ng
tenperature of the heat source side refrigerant at a

(5P TR subB&olnf %B&%ﬁ%%&fo?@ﬁlsﬂge (205) nearer the

utilrty unit an the subcooling heat

géfgvgft%?gl% t&% g%itm ;;5%1; fzoztr%ﬁj geﬁk%gs%é Lgb8e é&ﬂmgs%} ¥SA) after a

etecting tenperature of

pre%d'é%nﬁﬁ%ﬁ SR HeRod e %Féseglﬁh‘ggrtﬁﬂé ﬁLnt AR theOfubtiifin compressor

ri gerant passage nearer 't heat source
(21131Qst515}%‘3.the subcool i ng heat exchanger (210),

[6] The subcooling apparatus of any one of Claims 3, 4, and 5, further comprising:
refrigerant temperature detection means (236) for detecting temperature of the heat
source side refrigerant at a part of the refrigerant passage (205) nearer the utility unit (12,
13, 14) than the subcooling heat exchanger (210),
wherein the control means (240) judges the flowing state of the heat source side
refrigerant on the basis of variation in detection value of the refrigerant temperature
detection means {236) from a time point when the subcooling compressor (221) is

activated.
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wherein the control neans (240) judges the flow ng
state of the heat source side refrigerant on the
basis of a detection value of the first refrigerant
tenperature detection 20 neg s (237) and a detection
val ue of the second refrigerant tenperature detection
means (238). [9] The subcool i ng apparatus of any one

[7rf O élcdoling appidtud of WREHRI 6F @afnhOYY ATBAES, fﬁﬁﬁé‘r)cohﬁmsmg
provi ded at the refrlgerant passage (205) foor

det egikgar térhQMathR! Rtlkioh ﬁ?eaﬁ?@%?%rd%écﬁﬁgjémperature of the heat
refrigerant, and the control neans (240) uses

sodted St 'r@ﬁllg\élaahH@t fpéarf BEtHe! oM JEBIE hass Oﬁfné’arérl Q%A Bty unit (12,

state indication vale that i'ndicates e Tlow ng state
13°f4 ttHﬁlt'B@%ﬁbc%@Hﬁ ﬁeaﬁ'eg&laﬁgérr Qﬂﬂf%{& and 66 the
trol neans determ nes,” on the basis of the

f | ov\évﬁgoéhéﬁ eténﬂ:‘&a@ﬁ'ﬁe' QféteY:ﬁl)fr‘ emeaI‘M‘ ebBgy fob edétb&mg()fevaporatmn

the cooling flurd shoul d be conti nued or stopped in

terﬁ;?e%tﬁret &he Elhfc? 21?1%31] E‘é@f | fhefs E’é’(‘ﬁahhé‘ htdexarab

urd circult The subcool'i ng appara

o_f %Her@?ﬁethgfcogr@' HBant: 230) J%ng Sthe frlOWiRE StafeOfPHhE SHe?igsource side

first rigerant tenpera etection” neans (23

reff'lgéragle&? el 1aGisto? m&%&% %alﬁé of it BRfleraP %Hn%rﬁhl@edetecgsm means

frigerant at a part of the refrigerant passage (20

3B ahEL dE{é‘éuﬁg LAthd ¥f B'eb o&?&m tgfﬁp e &é?écﬁlghhﬁeans (234).

subcool I ng at exc ang secon
refrigerant tenperature detectlon means (238) for
detecting tenperature of 10 the heat source side

[8y ef rf&esm%ﬂﬁ%ta@pmﬁ of u); B «5ﬁf21'éin%ej ANbnPESHALE Jo%%'él)smg

nearer the source 't (11) than’the ‘subco

heatg @mﬁg&g&& téraaegzmréﬂﬁ@e&foﬁ rhddRs P m' deiRARS t&,?ﬁe%ure of the

uses rence between a detection”val ue of

hedt! shiifce 'sile re BRI AIM af § t foﬂlhérl%ﬁ‘ij&hﬁﬁ bb&ﬁ%m§ néa?rgrzahe utility unit

and a detection va second rigerant

(12, 98PRDALM B dRA6 LR RedTBMIBNEETBI 3 [l OW ng state

|nd|ct|on va t 15 cates the flow ng state

of t@@oﬁlﬁﬁq‘r@egé&{tqgmn?érgﬁrg @étéétﬁﬁrr@gagls (B8H) thP et QM tehperature of

nmeans (240) et erm nes I's of the flow ng

théﬁé}:ttt Sotiadi s dﬂeﬁ eY. lé?a pesheE er(%ﬁ’%e;ahp Egé Itﬂ%S) nearer the heat

cool I Ng [ ul be “‘continu r St

so&%@hﬁt Sﬂ?tth%ﬁ% St L)bl%%]flé[ay b)‘]éth % 1b02 Ot h _e C ool i ng

['uid cul t ol i ng appar at us

Of AN erOMChOcofdr@! HBant: (240) jABEksShe Wit StafO8Phk HeBsource side
refrigerant on the basis of a detection value of the first refrigerant temperature detection
means (237) and a detection value of the second refrigerant temperature detection means

(238).

[9] The subcooling apparatus of any one of Claims 1, 2, and 3,

wherein a flow meter (251) is provided at the refrigerant passage (205) for
detecting a flow rate of the heat source side refrigerant, and

the control means (240) uses a detection value of the flow meter (251) as a flowing

state indication vale that indicates the flowing state of the heat source side refrigerant, and
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refrigerant tenperature detection neans (236) for
detecting tenperature of the heat source side
refrigerant at a part of the refrigerant passage (205)
nearer the utility unit (12, .,13, 14) than the
subcool i ng heat exchanger (2?6), wherein the contro
means (240) uses variation in detection value of the

the 85t AShant (24 IRREAAL Yhahs Hags tdfahe TRAWISy cBESInddGtian value,
flow ng state i'ndication value that indicates the

wHelRWIRO 11863 Cthe Tcoblify AGRT sHRAN BE cShtifed @k rsic@n%é@ﬁ'ﬁ a k16l that the

the control neans (240) determ nes, on the basis of

QWG SRt &oliRd hGR iRtV Be, Whether the flow

cm%ﬁﬁ%@%ggggﬁfﬁgéfﬁﬁng67 sﬁouF 62 conti nued or stopped

in a state that the cooling fluid flows in the cooling

fluid circuit (220). [12] The subcool i ng apparatus of

ny i | Bnd 5eAAG dorising:
& 'gﬁgsu%Eoﬂr@ agg%r%ms%f afNGneSof Claiiel,8, Bnd B Y oitprising

Tl ui Ircult —( I ncludes 1 nlet side flul

X . . :
e D& ALl %er%rﬁ%rﬁgér%%gki ﬁgﬁﬁ)wg (3 reledeast hg gﬁnrl]peerature of the

t enper at ur at an inlet o

heét%ﬁ&glsiidégreh%hn? %PQ?Q@ oF tl(ez%grls%e)?ﬁ'ﬁ P%éga £ gZ@? d8arkt Heitility unit

tenperature tection neans r etecting

(1%‘32’2?@%&1{ Eﬁgﬁbéoﬁﬁngﬁé‘iti&&a%gé%?l@& afd outlet of the

o0l 1 ng heat exchanger , ‘and 10 the control

neans%célﬁfl{%‘rié’e?ﬁﬁ et?mﬂésr%%lgé' ?{igl& eh¥RRe T2 98)d8F 8SEEBIE temperature of

val ue e 1n tenperature detection

thﬁ%?ﬁo&x%é%}dear@ﬂi éﬁgtea?%t ot ik Lf@fr%%rza%lg?aé%ﬂéé ﬁ0|5§ ird&rer the heat

t enper at ectl on neans as a flow ng

sot@ bt Emi‘%%tEQQU%%ﬁI?%B&%XJM%???g the flow ng

state eat so e sider tant, and the

cont L 0l reIBAL Sorft g%eaag|§ Eﬁﬁ&fkﬁ 21’ dif\}ﬁg&é}ﬁ‘et@é‘é{ 8 d@kctid¥evalue of the

flowng state I n ther the flow of

ﬁrgtr&gflgéégéﬂt qgm%%ﬂﬁiuge Jetestin ?ﬂa}i’sﬁ (B9 LhA UL EetDtich! RREES e second

t hat e cool1ng urd flows in the cooling

rei%}:g&iaHt ﬁ&h&ée‘f%{i}x}e ngtg&?on %n%%lss E%?()) %F be PRWiRY sARP A BLadn Ofalue that

alm erern ing refrigerant

incgbz[tésuﬂhla- ffo%v%Q%rs]ﬂg{é?A%%ﬁ?ag;ée%gE Qe QOFrIYELHE Wh8 thePontrol means (240)

etection ne tecting evaporation

deREBRRY &n @fe bIG SPRROALWIG SEE hERAGM ville, Wh&her the flow of the

subcool i ng heat exchanger °(210), and the control neans

coé@@gghufass%uﬁ BeleEhhalor @bpisedah 4 Hfte SHARRE BLAIRTE fluid flows in the

sure
cooling fluid circuit (220).

[11]  The subcooling apparatus of any one of Claims 1, 2, and 3, further comprising:
refrigerant temperature detection means (236) for detecting temperature of the heat
source side refrigerant at a part of the refrigerant passage (205) nearer the utility unit (12,
13, 14) than the subcooling heat exchanger (210),
wherein the control means (240) uses variation in detection value of the refrigerant
temperature detection means (236) as a flowing state indication value that indicates the
flowing state of the heat source side refrigerant, and the control means (240) determines,

on the basis of the flowing state indication value, whether the flow of the cooling fluid
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detection neans (234) as a flowi ng state indication
value that indicates the flowng state of the heat
source side refrigerant, and the control neans (240)
determ nes, on the basis of e 25 flowing state
i ndi cation val ue, whether circulation of the
subcooling fluid should be continued or stopped in a
sh&lldbe cbhﬁﬁueaftﬁ PR @h b Rehtd tdi theCdoofiHh RRP flbWs il ehe cooling fluid
cooling fluid circuit (220). 68 [14] "The subcooling
cird@p@net.us of Caim2 or 3, further conpri si ng:
refrigerant tenperature detection neans (236) for
detecting tenperature of the heat source side
refrigerant at a part of the refrigerant passage (205)

Z]earﬁ{e JuBBodiinl tabg Lﬂl@'o&'aﬁ}lgne oﬁll&ﬁ”ms L4) afdgn the

subcool i ng he changer ); and ‘evaporation

t enMpgh&EY' fhed %cﬁ | ARid R ROt ﬁe Sur[g;ﬂfde? ShREFLdidO fluid temperature

evapor at 1 on rature o cooling refrigerant

B SHETE 0 i e, U8 g 0405 e o v
sullebghd Wk e‘k@ﬁéﬁ?epg%gl? gﬁ{lét Al & gprl%ﬁﬁ‘é HFf?:cthon means (253)

etection nean etection ue o
ForeRRARLRLrard SARPES A ol LS e
¢ oW ng angbtme %n cat?onlévalﬁg{iﬁﬁ&tgﬁﬁglﬁ%g? gé g changer
(Zlfd% awgng state of the heat source side refrigerant, and

e control nmeans (240) determ nes, on the basis of

the tfl{a AH A ﬁ%ﬁfse(}!hﬁ')d%cgta' &ffeféﬂk@??ﬁvrggr ah@ertectlon vglusa of the inlet

circulation o he subcool 1 ng nt shoul

51d(e‘cf¥1 id PSSl RhreSePRREH nﬁeﬁn?%ﬁﬁﬁ%ﬁd E@Iecfr&? V§IH9 Pale (ﬂglet side fluid

rlgerant crrculates e subcool i ng re rigerant

eﬁ‘&H %ét rﬁré&i[(ég%) %&hg Tﬂ%ﬁﬁrﬁ%? at hdRRABE %Hl% tﬁgt fl¥ates the

r conprising

ﬂo(ﬁr@' étgl%rmhe LEMBLAL Wk rgﬂtéi:# o%d%g%ﬁn&&ﬁgémfsq%m) determines,

detecting tenperature of t €at source s

on'tRE bhLGE Bﬁ‘i‘ﬁe ﬂ& gpﬁ{itts 19&1((2&{3)% \;agilﬁer LR [h ﬂ%%ﬂ@f“th(e%%%img fluid

nearer the ut | ty unit 3, 14) than t
shPHO ehhidiclqAt t%g@ 9 8lad %&p?he e%glﬁ‘l‘@ i ﬂo&rlé‘ ‘ﬁh the cooling fluid
control neans uses a detection ue of e
Cﬁ?ﬁfﬁhgerant tenperature detection neans (236) as a
OW Ng state indication value that indicates the
flow ng state of the heat source side refrigerant, and
the control neans (240) determ nes, on the basis of

[1sghe fﬂe%%gkﬁalﬁg%ﬁarh@g'o?@idn‘a@a/ ue, whether the flow

f the co
wherein the subcooling refrigerant circuit (220) includes evaporation pressure

detection means (234) for detecting evaporation pressure of the subcooling refrigerant in
the subcooling heat exchanger (210), and

the control means (240) uses a detection value of the evaporation pressure
detection means (234) as a flowing state indication value that indicates the flowing state of
the heat source side refrigerant, and the control means (240} determines, on the basis of the
flowing state indication value, whether circulation of the subcooling fluid should be
continued or stopped in a state that the subcooling fluid circulates in the cooling fluid

circuit (220).
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shoul d be started or kept stopping in a state that the
cooling fluid stops flowing in the 25 cooling fluid
circuit (220). [16] The subcooling apparatus of any
one of Clainms 1, 2 and 3, fu %her conprising: 69
refrigerant tenperature detection neans (236) for
detecting tenperature of the heat source side
refrigerant at a part of the refrigerant passage (205)
nearer the utility unit (12, 13, 14) than the
[18ubcPR gt RRapPAGRANG ENaitnZl 8 3, fidiRdrRbptiS@gcont r ol

neans (240) uses variation in detection valué of the

ref ri.ges @i termpdr@TREIALHOR n?k%h??‘%? For R ARANE #RferA8redf the heat
flow ng state 1 ndication value that indicates the

so%ﬂg@‘ﬂd@ get?%]@faﬁt o a b%kg 2?‘ gl Feélréfnaglﬁ géé;sggeoﬁ@ﬁ]h&%xatﬂ& ’utifﬁfyjunit (12,

e cont nmeans 0) det e basis o

B PRI Sie1e) g oo LD T ow
B LB S OB 4 fy S, i

te%%@aﬁf@mﬁé EMO@R{Q%&%&&R% ge%hﬂao%ligg ﬂeﬁ'exé%ﬁea %0),

nprising: outsid tenperature détection

(231 nd et HELESEI NkahE gﬂggﬁ&ééra?diﬁéreﬁ&@ Sdtgl edg% a?tggnﬂl value of the

£
refrigerant tenperatur tection neans (23

ref?ig%ﬁﬁ{ itéﬂgvetrfﬁﬁféeﬁégéﬂfoﬁ 19{:&11@@3@)6%% a 1Rt AHh GaLR! gfetengoesv)aporation

rigerant at a part of the refrigerant passage

I j 13, ...14) & t -
eBRRE Pt LTt RRther ¢ Topg e g RBnafs ta dicses the
i & 3 e t ' .

PR 38 SRR el S RTERAPLIERE Bk e,
o E2808 5 450381 2R LU LSy Ry ot e oot

. . ndi o h 0 . .
e R S R
: : erm [ f the flow
o i e Pt e P BRe Tl w of the

subcooling refrigerant should be started or kept

stopping in a state that the subcooling refrigerant

¢ : . . . . T
[15L OPPhe %%Qi%llg% ARBg}S S oTURE O &Gl f,'%ﬁ{d%tfﬁl@&%lihbnsmg.

(220) . ool img appar at us
| NCOf RS YerhPerBuf fdctd BEh R a9 (2B Br Hetkitihd Bnpefifttre of the heat

source side refrigerant at a part of the refrigerant passage (205) nearer the utility unit (12,
13, 14) than the subcooling heat exchanger (210),

wherein the control means (240) uses a detection value of the refrigerant
temperature detection means (236) as a flowing state indication value that indicates the
flowing state of the heat source side refrigerant, and the control means (240) determines,
on the basis of the flowing state indication value, whether the flow of the cooling fluid
should be started or kept stopping in a state that the cooling fluid stops flowing in the

cooling fluid circuit (220).

[16]  The subcooling apparatus of any one of Claims 1, 2 and 3, further comprising:
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perfornms a refrigeration cycle by circul ating heat
source side refrigerant between a heat source unit
(11) and a utility unit (12, 13, 14) connected to each
ot her by neans of 70 connunl ftlon pi pes and whi ch
cools the heat source side refrigerant in the
refrigerating apparatus (10) sent fromthe heat

SOUrgRidéRint tddpetathR defRtibh h{eiaﬁé/ 236) for(dé%ctul%ten%)ature of the heat
e

wherei n the heat source unit (1 ) of the refrigerating
SOlﬁ‘Q@ 38 48 gbrh@) atPepdrO bithe 1R peraAX pARARGE(208] HELH the ﬁtlhty unit (12,

heat sourcCe side refrigerant and outdoor air, 5t

1381%99&4&@%@%@%@5&&%@&2@ a refrigerant passage
connected to |iquid side comunication pipes

( 21’w1%3%1n tRd cddifdi h?ctaﬁé ?ngﬁéeg Fafitia ﬁtdéfecﬁéloi/allu@og the refrigerant

cooling flurd circuit In which cooling f

ter%%&%re @etéé{ﬁ?loﬂleérﬂg(zbﬁ)aﬁs EWH? &fatd ﬁiﬁ@c)atxf)ﬁ’ lvafiRathh"Bdicates the

heat source side refrigeran

ﬂobﬁﬁ% Etgl%r Ss%gﬁ:e((fg&g?e{rb%érﬁﬁ aindefh% Q%HQ@I MedR 296 determines,

cool 1 ng out si enper ature detecti on neans

on (83 %}151% QF tl&iﬁﬂ@%ﬂg‘? t%:qm%tﬁ;nuﬁﬁu@fwl%ﬂﬁér' tH€ fRW of 8alooling fluid

control neans controlling a flowi ng state of

shddig b%&.%ﬁe’&l%ﬁ kg é)%n{ghﬁ) a %&@H {39 thd Bodling! MGHi skops 28R ing in the

according to a tiron value of the outside air

51 LHESt 2]25 det ection neans (231). [19] The
©° cooﬁlng agpa atus of Claim 18, wherein the cooling

f|UId circuit is conmposed of a subcooling refrigerant
circuit (220), and 20 the subcooling refrigerant

[1 §In (rj CFEEG% %ugggn@%gi a?g%,ﬂdgﬁ Sf RlAMECA 3 M%ﬁ@ﬁ&ﬁ?l (221)

rigeration cycle by circulating the

su bc&ﬂ%dﬂéﬂ Bir t&h ér&ﬁfﬁgt?c@%nal an® P 1Y) #8x dé‘tédt'l'ng te&ﬁ&]ﬂu{@@f outside

subcool I ng appar at us 25 wherein
2rCANf rol nmeans (240) determ nes, on the basis of a
detection value of the outside air tenperature

e S BATRAAR G ot 0 i iy flrt e e
solrB€ {0 frid8raht B fpdrt BBl BrrigRfant BRsh RO 205V héhrer the utility unit (12,
13, 14) than the subcooling heat exchanger (210),

wherein the control means (240) uses a difference between a detection value of the
refrigerant temperature detection means (236) and a detection value of the outside air
temperature detection means (231) as a flowing state indication value that indicates the
flowing state of the heat source side refrigerant, and the control means (240) determines,
on the basis of the flowing state indication value, whether the flow of the subcooling

refrigerant should be started or kept stopping in a state that the subcooling refrigerant stops

flowing in the subcooling refrigerant circuit (220).

[18] A subcooling apparatus which is incorporated to a refrigerating apparatus (10) that

performs a refrigeration cycle by circulating heat source side refrigerant between a heat

source unit (11) and a utility unit (12, 13, 14) connected to cach other by means of
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71 circuit (220). [21] The subcooling apparatus of
Claim 18 or 19, wherein the control neans (240)
determ nes, on the basis of a detection value of 5
the outside air tenperature thection means (231),
whet her the flow of the cooling fluid should be
started or kept stopping in a state that the cooling

coﬁin&ﬂrﬁ’ca@i@ﬁ?iﬁ@tmﬁhﬂ%ﬁ Bod1§ ehe KAPkdISe bbb rélrigbrafitint the refrigerating
(220). [22] The subcooling apparatus of Claim?2 or 19,

ap%é&éﬁlg €10)GeRIrdS iuwheaﬂ-gbmnﬂ@j ithenthsahiIs B ag),

222) connected to the subcooling refrigerant circult

(22Qnhr@h tRERER 5108 uhR 7 1)SFaha RIR g BELNE §FbaAI8s (10) performs heat

1
subcooling refrigerant and outside air; and outdoo

extidMgé B3 Weeh e &Hpﬁdéer@d%fr%%t ahd otiBodigr, heat _
radrati on heat exchanger (222), wherein the subcooling

ref rhIQIRBSIIE eEp?H}aEus_(c%ﬁﬂ}isi . capabl e of perform ng
natural 15 circul ation operation that allows the

subcg Péf'ﬁg&aﬁteﬁafséa%% [86) Joﬁn%bg%db‘goqlkci]lﬂd GildE CHng i d¥ion pipes (21,22)

operating the outdoor “fan non- operation o

‘ﬂm"efeg"%%%%g@iﬂgﬁ?fgwi ssor (221), and the control

neans ws 't e subcooling refrigerant circuit

(220) c4@linREIi@ER it B0 RAMEAL c&lfg4had hgns.oper ation by

activating the outdoor” tan (230)l 'n order to start
circ j [ A t ; ;
ygﬁ;éﬁggﬁ@‘féﬁ%ﬁ%‘%ﬁ%"ﬂ Yor &;ohh% %@H%attsﬁgx‘ée PR refrigerant in

contr ol es whether 2

thesfé?&éb%ﬁtg%fsﬁgé"'g{:t)%ﬁ;ﬁ?hea(t%géﬂangé;%ﬁh@&cﬁﬁgiﬂ‘{ﬁd-ed or

kept~sto cording to t ow ng Staté of the

heat ,;aQHE Gf t?hﬁ&aﬁl?é 8dt8810R Hhednd 3118 5EAdtAREa 0 hperature of outside
passage (205 n natural circulation operation.
air; and
control means (240) for controlling a flowing state of the cooling fluid in the

cooling fluid circuit (220) according to a detection value of the outside air temperature

detection means (231).

[19]  The subcooling apparatus of Claim 18,

wherein the cooling fluid circuit is composed of a subcooling refrigerant circuit
(220), and

the subcooling refrigerant circuit (220} includes a subcooling compressor (221)
and performs a refrigeration cycle by circulating the subcooling refrigerant as the cooling

fluid.

[20]  The subcooling apparatus of Claim 18 or 19,
wherein the control means (240) determines, on the basis of a detection value of
the outside air temperature detection means (231), whether the flow of the cooling fluid

should be continued or stopped in a state that the cooling fluid flows in the cooling fluid
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circuit (220).

[21]  The subcooling apparatus of Claim 18 or 19,

wherein the control means (240) determines, on the basis of a detection value of
the outside air temperature detection means (231), whether the flow of the cooling fluid
should be started or kept stopping in a state that the cooling fluid does not flow in the

cooling fluid circuit (220).

[22]  The subcooling apparatus of Claim 2 or 19, further comprising:

heat radiation heat exchanger (222) connected to the subcooling refrigerant circuit
(220) for performing heat exchange between the subcooling refrigerant and outside air; and

outdoor fan (230) for supplying outdoor air to the heat radiation heat exchanger
(222),

wherein the subcooling refrigerant circuit (220) is capable of performing natural
circulation operation that allows the subcooling refrigerant to naturally circulate by
operating the outdoor fan (230) in non-operation of the subcooling compressor (221), and

the control means (240) allows the subcooling refrigerant circuit (220) to perform
the natural circulation operation by activating the outdoor fan (230) in order to start
circulation of the subcooling refrigerant, and the control means (240) determines whether
the subcooling compressor (221) should be activated or kept stopping according to the
flowing state of the heat source side refrigerant in the refrigerant passage (205) in natural

circulation operation.



