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1 REFRI GERATI NG APPARATUS TECHNI CAL FI ELD [ 0001]
This invention relates to a refrigerating apparatus in
which a plurality of wutilikation units are connected
in parallel with a heat source unit. BACKGROUND ART

[ 0002] For many [ ' tin ppar at us of
the type, in \/\hl%ﬁ%ﬁﬁmmé%?&%‘#'@atl on units
are connected in parallel with a single heat source
unit, has been known in the art. For exanple, such a

tvpe of refrigerating apparatus is installed in a
TECE&E@%W store and provi des cold storage and

reeze storage in,showases.in the store. .In this A
[00015 efri "é@w 108 fslaten i 2 THISCRIIG SRRpraces lh‘hi"i’h‘&% a plurality of
... equipped with a conpr or. and a heat , source-side
utilizgtiogungs ateLagRECtGHHY Roraljel Wit iAo E i ach of t he

utilization units is provided wth a cooling heat
BACK%HB@AB% an expansi on valve. The utilization

0 g P a Sy S bl  paraity o
utilizaflon s s RONBRREAEOERIEd LRI BEkOE ghas hesp known in
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iU 008 BB o, 1,555 1 BUB0 ot
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0003 | TEsR 053 17RAS aliotes  egieiihe Smntrtiauhich gk trabove-
describedl s O A Ers paler? B dent FiSSre T AibtenP Shotwh o Srif S fite apparatus

in which three indoor units (utilization units) are connected in parallel with a single

outdoor unit (heat source unit). Two of the three indoor units are cold storage units and
the rest is a freeze storage unit, and a booster unit provided with a compressor is connected
ir_1 series with the freeze storage unit.

DISCLOSURE OF THE INVENTION

PROBLEMS WHICH THE INVENTION SEEKS TO OVERCOME

[0004] Incidentally, in the case where such a refrigerating apparatus is installed in a
commercial facility such as a convenience store, the decision on where to place a heat

source unit and utilization units is made mainly by the layout of the facility as well as by



of the utilization units to the inlet port of the heat
source unit is determned hy the |layout of the heat
source unit as well as by the | ayout of the.
utilization units. [0005] Accord| ngly, in sone cases,

e s BBREDR", Ao A SCORSEPORL B0, 8 g oo
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1ntercc8w§g’t§ijgr 5‘ Plg%t lﬁ%ﬁ rlfjﬁtp'e{:tlivz }; %:on g r&'{ﬁltep B?%se é{ {h% l{tﬁﬁatmn
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o S B By e B

resettt r?(le,rature) beconmes higher than in the other
P HEFRTEH on uni t (at higher conpartnent preset

s PR et e RS By e i
s G PR b S BB, &%Wﬁﬁ*? plin e
one utgggggr E\glli 8&1 &8 r(u; ﬁﬁ%%te&eﬁ%’g‘%gﬁ% i fﬁ(}ntgp ther utilization
unit off]lggﬁlegl gm%ig@gp@rj: terﬁé}?&&@{] Z g.f&géiﬁ\ém %l%r}t ﬁ@seﬁa}nt eviqﬂoratlve
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T B AT,
f
therefc*rﬁ egl% ?ilg% gﬁg o§£”3in %rartﬂ%%rﬁlvgn@d})r Ei %xga‘;?ifi&g/m %&%&s the
refrige J}E ol %ﬁé@ ﬁgr%as pec c&[tﬁﬁ?x%%lét;bgﬁ%f &dkso? Xbrggsi)omf‘?o the

compartment preset temperature.

—

-

[0007] With the above-described problems with the conventional techniques in mind,
the present invention was devised. Accordingly, a general object of the present invention
is to make the refrigerant evaporative temperature in a utilization unit in a refrigerating
apparatus appropriate with respect to the compartment preset temperature of the utilization

unit to thereby aim at accomplishing improvement in the efficiency of the refrigerant

apparatus.



10

16

20

25

apparatuses (30) each of which conprises: (a) a
plurality of single-stage side utilization wunits (12,
13, 14) having cooling heat exchangers (21, 31, 41)
respectively, each of the 5 cooling heat exchangers
(21, 31, 41) being configured3to provide cooling of
its associated conpartnent so that the associ ated

VANS Wbﬂ@n&g@?ﬂﬁ@ THE PATBEENISIed preset
an b

t enper at ur e, ) a single heat source unit (11)

[0B98INY 2 TeRNPYeEHS QfivdnéiOh . profigéLiad ikt and rsetdridyaspots, refrigerating
circuit (20) in which the single-stage side

apiphdansad (30D edch bf which, cobdpristét) (apa elurabiynefcdiegleistage side utilization
parallel with the heat source unit (11) by

units 61 2,01 i) ihagingi cophing heatesxchd@ers1@), 30, 40fnespgstivgly, each of the
is circul ated between each of the single-stage side .
agoling heaticsehangers €21, 81, 41)3beingiponfigyerd; erovde caddingcef its associated
uni t (11& wher eby singl e-stage conpressi on .
GOBTRRITHIERE 5P ofal R assogtated sRMPYFRE . 1S keriolt pnprefigfermined preset

refrigerati a ratus (30) of e first aspect,.t.he .

(PBRE T R AEA PG Hebhg e L Hg f ERPESES (Rl Fherein ina

LR the returns;side i nterconnectin I.pi |

riiektifip e DR b hE STFEMLER e PRt nl Y12, 13, 10) e

g . . :

SARRE L YR 18, 6D B ] B Sl e 1, 19
i if ( f fle JiffeRRBE sRILWiitiSatith dnits (12, 13, 14

r%%eﬁa?ltsﬁgb élicms?gégh&?ﬁgetn %I?é Oa?%e r éﬁ%ﬁ d rgefS ri gelr a?lt ts ( )

aR0 GRS HER JoBRT RBCATP WheidB3! difdlc-3Rgé REBmMPAIIFIBH troBiperation cycles are

preset tenperature 1 n the single-stage side

petfoimetat i on units (12, 13, 14) connected respectively

by the aforesaid return-side interconnecting piping

[0009)s t ol thetrbfrigerdtiag apparatusq39) of the Hesthaspectstherloss of pressure of

unit (11) becomes |ower, and in the supply-side .

thentrefrigorant ovhioly ipi gavsef 1in nthe (e8ymeistep idergowsfecting piping line (19)

supply-side interconnecting piping lines  establigshi
CPBPHERE | PRIE-Sida cBtrmacyEeBIPHE: HBcso IRSPRAivBlT P’ger@?'ls Trbm outle

pars 0, 30 Hrad 1h1 sigele-Sines guealvEAinn Wsdpoks ) i et port 61
utilization

14), the . al | f.singl e-stage
ob e ek Sl et Yo B bR ot PR s becomes
Q t.e LN the.si - .
S e S R T e
0 i < . o i
109 bl bl RO ork pAASHE Sfsomgotig iing s
thl Bt Spodt EEI§ o He Heéhd bhgad AR d(‘ﬂ‘] bécotkesd lowss, ahfl)in the supply-side
becones | ower in ascending order of the 4 conpart nent
intéresiech PRI Kiee(18) bempystaaifahée vVigpply-8ids titeredhnecting piping lines
refrigerant in the single- stage side utilization
establishing idspetfve tdnectomptorenriicalutleegordd (1) dftthe heat source unit
pressure of refrigerant
(11) and the inlet port (23, 33, ,43) of the single-stage side utilization units (12, 13, 14), the

plurality of single-stage utilization units (12, 13, 14) are arranged more upstream as the
compartment preset temperature in the single-stage side utilization units (12, 13, 14)

becomes lower.

[0010] In the first aspect, the pressure of refrigerant at the outlet ports (24, 34, 44) of

~ the single-stage side utilization units (12, 13, 14) becomes lower in ascending order of the
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at the outlet ports (24, 34, 44) of the single-stage
side utilization units (12, 13, 14). Stated another
way, both the refrigerant evaporative pressure and the
refrigerant evaporative 5 tenperature in the

singl e-stage side utilizationd4units (12, 13, 14)
decrease as the refrigerant pressure at the outl et

t ﬁsa?tn(&ﬁf prexéy tefttberddire! NEheé eVdpoRtivt 386sstiedsr refrigerant in the single-
ut i

Ization units (12, 13, 14) decreases.
spnsedeedilizadon bﬁ)ﬁsh( IQDEB naj isiapprox ithateyagailabitiepressure of refrigerant
pressure and the refrlgerant evaporative tenperature
atnhé buitles bogd @45 84,0id) of the sirigld-stagd didautilivatien (dils (12313, 14). Stated
14) al so decrease in ascending order of the
wothearvae hothp thes etfriggrpeswparatve J0efs0@14d Fhe rafdgerantnevaporative
the first aspect, the return-side interconnecting

{SMPETAEPTE imie (s![ggje stage sidputilizgtian yrits1ds khrld) gpcrpaﬁ;@ as the refrigerant

PPESETH he QH{SPERLI: ?%'m%m%%g{g@eg%%e@?éﬁ@anon units (12, 13, 14)
| t {

el el ST S B e

egy:a grgg}/el {elmfgf %Lg% in klpe sgn%q agiél éle &ﬂﬁmsdnntg I(f‘l Slt3a9?) also decrease

. gg&ﬂ pafihfe eCh is connected

1|ﬁn Hﬁlg%?%errﬁrfy g'fgnjli nt er%:l ngect |n#§r%?ﬂpl ng line (19)

[BUFH Fiether & fHleﬁEtad%bect' the @S 3dd ﬁfté%&diiﬁx@ct‘iﬁg plbﬁlghﬁ@t(w) has the

source unift (11), is connected in the supply-s

1ot OF Corassard ioTgthel péffigerahtn ®eldkBihgssiahlldrhas thef dfdr@ﬁrmmt present

easily flows thereinto. Consequently, nore liquid

teipérames anthetstplisstage fidewtilizdtiontunits (1 2d133; Bt) dgeomesiiewer, and are
utilization units (12, 13,14) of |ower conpartnent

conessted ustrp@ndn the supply-§ide LiBprebmnecting pifing oe £t8)ngIn other words,

appar atus (30) according to the second aspect, the

thesiggle-stge sidetutiliratinnamits 61130 Med dowey qompartmeny me%et temperature

respectively extending fromoutlet ports (24, 34
vgich eeogneripdinsthe geuar vide Itgrronngeting-piging:line @9) such that refrigerant

i 1316;53? et o et s G A1 8GR TR ofioche supply-side
ipnabeufe il BRI S dbw R G SR o thghld.  Rbmsequently,
o0 R AR A RS 1 1o U OB bR 12, 1319

erconn nes
Pf wdeom %ﬁéﬁ{ 681 Wiiderdndit) becones lower, and in the
0suopp yos? [ ntygrconn {I ng piping line (18) conposed

[0012) he ePRbiygeratfR)y appafiiteON0F abdondinBit®ithe sédofi@ 3spect, the length of
establishing respective connections between the

rétuinkgide fivértonreéting pipingd Hindserbpedauelg extonding( ftdh anldt powes (24, 34,
inlet port (23, 5 33, ,43) of the single-stage side

44} of theadingierstage tsile(tRizatich udifs) (12 h3, bt)uoaani injet pbrt (61) of the heat
single-stage wutilization units (12, 13, 14) are

sarcangié §11)us ectigush rtlwrthmfomselddenmhrbpmcs shosteres the compartment

preset temperature in the single-stage side utilization units (12, 13, 14) connected

respectively by the aforesaid return-side interconnecting piping lines to the inlet port (61)

of the heat source unit (11) becomes lower, and in the supply-side interconnecting piping

line (18) composed of the supply-side interconnecting piping lines establishing respective

connections between the outlet ports (71) of the heat source unit (11) and the inlet port (23,
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tenperature in the single-stage side utilization units
(12, 13, 14) becones lower. [0013] The | oss of
refrigerant pressure caused by an interconnecting
piping line is 5 approximtely proportional to the

| ength of the interconnectingspiping |ine.

Accordingly, in the second aspect of the present

o ven i ] . g Senr . . -
598830 5 S0 AL OSHR DA GERY Blbly o ige stas
Wt Phtie® RS 992,013, 1 bRt Akdigsdl dRorel MisBesANRe tHel E’&n;t)artment preset
pi ping |lines respectively extending fromthe outle

tefipedtré fn thd4ingltdstagefsidenRilizafidiOhdts U 208, $4)dRecomes lower.
utilization units (12, 13, 14) to the inlet port (61)

[6013]he hddk lessusiCefrigerint essdrt) catissdlsy to intecpprecting piping line is
the conpartnent preset tenperature in the single-stage
appreximately propertional e ithesle(ngtg of 118 intetgonpestingqtipieig biype+ haccordingly,

return-side interconnecting pipi %:1 lines to the inlet L
igdhe seepny aspeetrd the pressplyinyention, the losy of refriggeang pressure which is

N LR N N Y
AR RS R HEGHTE BorS B o 8 0 54, 40 o
AL G5A095 i RSB o e st s
B o TSR e Ve 1, s s

wliizaticoh) urfifs (12)VB3, 149 ¥BARdCRRINy Me%ﬁﬁn—%ﬂgﬁﬁt%ﬁioﬁﬁ&xing_piping lines to
whi ch is connected’ in the return-side interconnecting

the inled Potti(6B of Y heatisdurédaiit (1€f ddceeesnt 1s easily

returned to the heat source unit (11), is connected in

[001et] suppFyrlsirdia tRE s¢aohé raspect) ahd retgmpside ingerédnnect{ngd)iping line (19)
such that refrigerant easily flows thereinto.
hep theelgoenf pressurerof ¢he refugetantdfecomyingasmalteeasishe corhpastment present
into the single-stage side utilization units (12,
teraperayre infthe single-wageptide wilination anits (12 ddesl4) beeomes lower, and are

GAEEiH] SBEER i i SRR TSy BREOHRTS gl Other words,
t&ﬁ@%@%ﬁ% %fl% ﬁghﬁ%‘éﬁﬁlﬁﬁ? &42 233%3 ot@{u&% E?l?ﬂ q ent preset temperature,
W i W BRI ok e B i e rofigeran
oLt R U 200, () 1B e s

irig@rhéﬂn%é‘ﬂiﬁggﬁgg{git 1%1112 (18Psuch that +Rigaa st QLTRNORS HERIRoO. | gonsequently,

ownst rea ~compartnment “preset tenperature i

mbReliqiid gefeipeladORngd Reflow iihtb 2R siapleltbige sidehdilizddon dribls @2, 13,14)

becones lower. [0016] In the third aspect, the
ofSlowgt eorspagres ptSetttmperaairé.on units (12, 13, 14) of

| ower
[0015] Referring to the third aspect, in the first or second aspect, in the return-side
interconnecting piping line (19) composed of the return-side interconnecting piping lines
establishing respective connections between the outlet ports (24, 34, 44) of the single-stage
side utilization units (12, 13, 14) and the inlet port (61) of the heat source unit (11), the
plurality of single-stage utilization units (12, 13, 14) are arranged more downstream as the

compartment preset temperature in the single-stage side utilization units (12, 13, 14)
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conpartment preset tenperature are connected at noer
downstream side in the return-side interconnecting
piping line (19), in other words, are connected on the
nearer side fromthe 5 heat source unit (11). [0017]
Referring to the fourth aspect, in any one of the
first to third aspects, said refrigerating apparatus

fowdsCl udes a two-stage side circuit (47) in
el

a two-stage side utilization unit (15) having a
©oe6] N9 hede BiARSRQE thd s“a&glerscugfclsménﬁmzaﬁbrpmsl(@r 13, 14) of lower
cooling of its associated conpartnent so that the
ABSSRinine fres @TPRAPErARIAE are SokiBdrtedadt nfoet downstekatresioe ethe return-side
preset tenperature and a booster conpressor (46) are
mtnerembethgi pipiag line €19), andtheesrds,rare nortriceted enrthgecagert side from the
circuit (20) the two-stage side circuit (47) is,
heatysaunesrunif (k). t he singl e-stage side utilization units
Li)lz 13, 14), connected in parallel with the heat

itlce uﬂﬁefer(lgg)to Shegfoukth qsgpqq g)egrgfngnq gf the, first £ ghird aspects, said
rpﬁ'ggef?zﬁgtagggﬁﬁ flsﬁx% t(lcillig esvgnutté#olelgggeﬁ Q g#%é(ﬂs n zvhlch a two-stage
SRR A L R R B 1] Bt o povi
(%éil}l Q)g { ggsg&gﬁéd u#‘ﬁ)‘f;ﬁ%?g : §oon lﬂa%l)t € fa.%s?)ﬁﬁte?n&og}]%]ﬁent is kept at a

T AAEN A, SO 8t
ah@ U IfeReil Bh the r%ﬁ‘)geradﬁ"%irkﬁt @Ib)ttH@ tvd-B8ge §iae @1&151? @ he rtogether with

refrigerant part flows into the two-Stage sid

thé islngleastagesid® utifiziticnl baits (I2G ABP 4% opaeadd: th IpﬁrallblEWIth the heat
cool i ng heat exchanger (51) is conpressed in the

sbwes ait (tHrand dssefrigetdit is einnhlated béteceanfhiedaworstigersideditilization unit
back to the heat source unit (11). Accordingly, the

(19 anidgbe heat sbuwenunti€1woheschyyevestage campriessian refrigendtion cycles are
(15) IS increased in pressure by the booster

pedaekssor (46) by the tinme that it reaches the outl et

[&gl{&t] ngf , inhfbgg’tg}\ﬁ% zgq%gg oglggqeqrtqurere K Fq(ng g%(lélﬁtg Qﬁé ﬁez}{ source unit (11)

Wgﬁg{oa&the &%?eﬁtgé(}e glﬁ &@llgﬁgﬁ&%{s\z\ﬁg %g%ﬁsé@gmes evaporated in the
oolire el et o 041} s PEnRbr Al o 6 WiRab JftRee wnic ),
Wil bl thB%F]h%F ?’M"Sl‘{eootﬁé} qﬁ%’@d’&ﬁt ?\%‘v(s Jl}@ thO fwb S gt: r§ldg utilization

aspect 'S conn
ufitt 15)‘3 bEDHhesURBhEGRA i t‘ﬂ@ CIOBhltl ﬁe t GdxUhdhiges (jﬁ), is compressed in the
|nterconnect|ng piping IIne conpésed of th

bbEstet Eonipré@iot WS GAA ﬁ@%ér@&ﬁeﬂl ﬂéttﬂﬂed bAAS tee e bt Sdaufb@ unit (11).

respective connections between the outlet ports (24,
Addordigly, ahe tdffigaramofremsthageosstape sidd Lilizutioninitn(l8p is increased in
pressure by the booster compressor (46) by the time that it reaches the outlet port of the
two-stage side circuit (47), thereby making it possible for both the refrigerant evaporative
pressure and the refrigerant evaporative temperature in the two-stage side utilization unit
(15) to be set at lower values than the single-stage side utilization units (12, 13, 14).

[0019] Referring to the fifth aspect, in the fourth aspect, the two-stage side circuit

(47) is connected at the most upstream side in the return-side interconnecting piping line
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(12, 13, 14) and an outlet port (54) of the two-stage
side circuit (47) and the inlet port (61) of the heat
source unit (11). 5 [0020] In the fifth aspect, the
two-stage side circuit (47) to which is connected the
booster conpressor (46) is cpnnected at the nost
upstream side in the return-side interconnecting

§'9§" f{%ﬂhp’ob&? of 19 - etaﬂ'fssx&@ fihtleABhALLing f;ﬁ@pgfﬁnés oésiab(flﬁlhiﬁg Grespective

e'return-s| de I nterconnecting rng line
&ﬁ’fnﬂ&%s bR eMFh S bREL poits ©24; 3UCH) of (e )smglédstiééesﬂ‘@ﬁﬁhzatlon units
source unit (11) exceeds t he refrlgerant pressure
(12513, ddy asdlabyutied okt €54)rof-tisd thed-dtadeavideosironitt(¥Moandi the indet port (61)
line 10 (19) between each of the single-stage side
oftth¢ heatsowee wmit €14).( 12, 13, 14) and the heat source
unit (11). However, in the two-stage side circuit
[0629], In éfe fiffeasmact, éwawmssugedldp wirewie(47 e which decanngeted the booster
utilization unit (15) is fed out after belngtum
HEEsERISEE) isrcannecterhalsthe mash ppitcamoide 7re

Cons uen Iy the_refrigerant eva tur
FipIng Y Tt Rotlegont reeis L GRAG DY (R ESFOe i thLSroonnecting

HIRAE rlﬁ“@?h&ﬁﬁve%ﬁi{ & Yabales i Sy LI PR e‘?%{ SogBe unit 1)
e}é%edﬁ R&O%H&egﬁ{t ﬁ)‘i‘és%ﬁv}\g lé dallSed a)(tﬁ‘lg réﬁﬂle%a? Jl}%l'c{n{}i%cung piping line

aspe age si ¢i Fcul
I
('f ALy C%ﬁ‘ﬂ%‘g{‘ Io'f;]gl%p If%?é stﬁgéglﬁg?ﬂgcahgﬁ uhft’s 1*26 15;‘13? a¥d SHedfat source

Lﬁ’lﬁmi)y Ho%vbﬁ'ireﬂm%eﬁagberwd%wunqm @aﬁg@;%hawdpsmmn the two-
respective connections between the outlét port (71)

stilge kide uhitigdtionQinic@S) i fed oltlafteabding ROmipRdsedd Mahé Bodsta, compressor
20 33, 43) of the single-stage side utilization units

(492, Adhsequbntigntheanefrigemht poapordtvd) tahpdratare timothst tigestage side
side circuit (47). [0022] In the sixth aspect, the
utilimationagnit 150 becomenilawegr4than the wifiigéranthevapoustise dgpaperature in the
side wutilization unit (15) is connected is connected

singlersiagerpida utiligationsenitsdildd 3 kX he suppl y- si de

e R PN Tt

i it e hve BRFT gy thA supR s B Goager B fisine line (18)
c4fabtid bt e cFiiniichnk, BEBRRhe PR, I6be “bublifipe gespoctive

cdrﬂleE s 'bgﬁt;é%ﬂtthee&ﬁfé? P?ttt ig‘)”ﬁlotfma?édﬁi%zﬁm?@ﬂ %% the mlet ports (23,

SI ngl e-st age si de ut on uni

33 Efsf) Flife aBglkfb@agk%ché‘ﬁﬁl%xoﬁ QR#S3{12! B3 1) dnldr & infet I%ﬁt (53) of the

it IS arranged such at the refrigerant evaporative
two-stage side circuit (47).

-side 1nterconnectmg

[0022] In the sixth aspect, the two-stage side circuit (47) to which the two-stage side
utilization unit (15) is connected is connected at the most upstream side in the supply-side
interconnecting piping line (18) so that refrigerant easily flows into the two-stage side
utilization unit (15). This arrangement therefore enables liquid refrigerant to easily flow
into the two-stage side utilization unit (15) capable of being set at lower values in
refrigerant evaporative pressure as well as in refrigerant evaporative temperature than the

single-stage side utilization units (12, 13, 14).
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tenperature in the single-stage side utilization units
(12, 13, 14) decreases in ascending order of the
conpartment preset tenperature. This arrangenent
therefore makes it 5 possible to set the refrigerant
evaporative tenperature in thg cooling heat exchangers
(21, 31, 41) of the single-stage side utilization

@T&%o@%ln@réﬁwﬁ) to decrease in ascending order of
e conpartnent preset tenperature so that it becones

@OESPW | ale thé tildst’ BspRECtit ti® ahlaﬁ%ecp QUNAhATEME RABReint evaporative
enper ature, whereby conpartnent cooling by the

h'?eﬂaﬁnsﬁlﬂﬂﬁb ﬁhgle -stagk istdez@tilizaflort Rhitss (121 23, 14), debfidaséssin ascending
fticiently perforned. 10 [0024] In the second aspect,

drider bénly lvonipattinentr ptesetntegipgmtumat ehonasangengnp |tkmrc|fgre makes it

lines respectively extending fromthe outlet ports

Koesible3a setihy refrigetant evapgiative tempsratinganihe octingihsat exchangers (21,

uni ts@t(lz 13, 14) to the inl et ort 61) of the, heat

%‘@dib the, ﬁmg{eﬂggei sgdeslgg@amregmt §J4} feedecrease in ascending order
{x er ant ressure | 0ss whi caused in t

SmRATHReTt AT AMRSEATIS 5O ﬁﬁ‘ﬂu‘ﬁ <P prsprs SWighy gsgect to the
t d t t
cpaw,sﬁe'ﬁflﬁeq%ée et%e%aﬁ'ﬂf‘g eﬁ%%h’fﬁ%ﬁﬂ%r&?? cBfting, Py o gggle-stage side
uﬁiiat”bﬂgm‘ﬂfi AR 33413 iRy plisditad) ) | 221 On U TS
Jce ugy ﬁue(sé&:)nd'ﬁ &8%hd béng?hrum@ﬁqfrhrbidy'lﬁ P(fonh&ﬁlng piping lines
r et S

rn-side. Interconfecting plplng P oes That i
répRafeleekilingd ﬁ'oh*lotﬁ@ %ﬁtl&fpohg‘ ?245 138944-6¥itRY ﬁnglb@ﬁige side utilization
utili zatl on units i'n corpartnent preset

unfSPEY, 38,149 to fHe 1ﬁlet port {’(ﬂl) of ﬂfe&neatadé\aﬁi&ttﬁngﬁ(mﬁs spucifidde whereby the
singl e-stage side utilization units (12, 13, 14) to

reftigeahepressyreloss whivh i@ Caustd incthepetntnrside intercdrinecting piping line (19)
[0025] Further, in the first and second aspects, the

ceinpgsed-aftthg eetuinsgidelintéreommeciing mmgshne(snspemmeimext@ndmg from the

| ower conpartnent preset tenperature which, r 1%@
ontlefrrorts S $4ag14)@£;§laﬁo$mglp;sta@péld§oum€@t1@m units (Ke 13, 14) to the inlet

PR (B 08 e Hedt Gauet ymite(lly ﬂglchlfl ﬁi'@ﬂﬁg B sy hﬁf"%ewm-mde
'Efirzigmeg*% RIREE e e SEpBrird soathl s ot e iee-stage side
Rt i ehgr ot emstff%‘@f’ﬂﬁ%t HEd, eﬂf@fﬂ“{‘h) oy, thorefore
a&\’lflta:é@%%safr(])? ﬂ#&gﬁgélg-@k Mtll%t‘?&ﬁ&%té"ﬁ&e 13, Sﬂfg' it efﬁcaently perform

OWIntOt

1t§&éﬂxb&ﬁﬁéxﬁ%&lmgs (12 13, 4) of |ower conpartnent
preset tenperature. This therefore 9 nmakes it

[GoQSFi bl erdrher, tihehSfiRkeafd SERHE aSped®, tHe din@disiagd sideiutibization units
(12, 13, 14) of lower conpartnent tenperature to

(1exer3 149 00f ilowerc apmpartrnényt prebdti Ringetat@reowditht eeqguire phighea cooling

capability are connected in the return-side interconnecting piping line (19) such that

refrigerant is easily returned to the heat source unit (11) while the single-stage side
utilization unit (14) is connected in the supply-side interconnecting piping line (18) such
that refrigerant easily flows into the single-stage side utilization unit (14) from the heat
source unit (11), whereby more liquid refrigerant tends to flow into the single-stage side

utilization units (12, 13, 4) of lower compartment preset temperature. This therefore
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conpartnent at a predeterm ned preset tenperature.
[0026] Further, in the fourth aspect, even when both
the refrigerant evaporative 5 pressure and the
refrigerant evaporative tenperature in the two-stage
side utilization unit (15) age set at |ower val ues

t han the singl e-stage side utilization units (12, 13,

ﬂiﬁis ossfb‘fé rhg Q?éarﬁnﬁé' §’c d RR1et ¥R 69 eﬂﬁtsd?lz 13, 14) of lower

ut |za Ion unit npresse e booster
Prtefaféhtut® té éﬁeﬁh%olm@%ﬁﬁbﬂlt@@‘uﬁi&mﬁ eélﬁ)hgﬂ Oto keep the
the outlet port of the two-stage side circuit (47)

coingragireneat aprédetetiniddipeeset Rehperatureef ri ger ant
evaporative tenperature/ pressure 10 in the

(9024l e- stFaghersiinlaha tfolrite asgeon aven twhanlBoth1tBe reftjgerant eevaporative
two-stage side utilization unit (15) 1is able to exert
Mmesghesr andotbe irefijgerapladyiaponative tempsraiaiedd thQ)tquetage 31de utilization unit

singl e-sta side utjlization wunits (12, 13
(Eébw] sefBt gzwrérvalueﬁ thaneths; single-glage side wt%aﬁ%u@%sag@ 13, 14), the

TF%\HEW% e t% (ﬁﬁ?-gsg'sé @&%5?%1%@33%&%& (15 5 edutiedghy the booste
PareTic B oGt PR oo BIRR R IR IR LEE pyo-stage siae
bl @)wﬂ&gffg Aok IR Sh ek SRR e

1ine suc

iﬁ h{%r S%O%T\,é ﬁﬁﬁ'hib%ﬂ unf®(12, 13 qMZ f EI«S-ELQ%E aat uﬁ n unit (15)

e two-stage sid€e I zat1on unit

15( élb':lk to %Qeﬁ Ilii@mele&&ﬂm\gﬂ%ﬂaﬂlhﬁl &O08tNRdar S thesafpdd-stage side utilization

tenperature 1s set at a |lower value than that of the
usithdlRe1xtiaye side utilization units (12, 13, 14) the
two-stage side 20 utilization unit (15) is able to

(@028t coblorevyer; arp thei dixth \aspsact, fthe tvembtage sidg utitizatioeamitt (i8) capable
conpartment at a predetermined preset tenperature.

oBbgng EeBaDlovENTalveDIh Faltg@aAmRWaRG alivr prassure yeretl @nin refrigerant
[0028] In the foll ow ng, preferred enbodi nents_of the
e]bﬁPQé@éWP tempsratyrenthan | thepeinglgstagei Hde wtiizatemynity (1R, 13, 14) is

ref r]ce Lo pgf:ﬁgccorrpanyl Plgg)%%gﬂ\i\é 51]1%% bﬁe%‘@#tﬁ'at refrigerant easily
i.de . (30) . .

ﬂgrwaﬁwrér?ﬁ%f BN, B L H 0 BRRCD i g i

uﬁ%\ﬂ@é?glst O&)thla %3191 %&gk g'ir% %\Rﬁllﬁgﬁl%rﬁgt\glﬂ ?s%? hen&t%ﬁietﬁlré% 8t at a tower
0 ) .

A8 SRS UM ABOESYS SAChPorb SR TEEDD 10 0 e st

utHMA6R it {15) Fi9 WhieS P WR&T &R o0lide capability sufficient enough to keep the

compartment at a predetermined preset temperature.

BEST EMBODIMENT MODE FOR CARRYING OUT THE INVENTION

{0028] In the following, preferred embodiments of the present invention will be
described in detail with reference to the accompanying drawings.

FIRST EMBODIMENT OF THE INVENTION

[0029] The present embodiment provides a refrigerating apparatus (30). The

refrigerating apparatus (30) is installed in, for example, a convenience store and provides

cooling of showcases.
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14, 15), and a booster unit (16). O these four
showcases (12, 13, 14, 15), the showcases (12, 13,

14) are, respectively, first to third cold storage
showcases (12, 13, 14) and the 5 showcase (15) is a
freeze storage showcase (15).19The outdoor unit (11) is
installed outdoors. On the other hand, the four

DY o cond i gt 2y g AL 1890 e presn
d3ihent h8s EﬁUﬁtdémlx‘ﬁ:ﬂzf)sse('\;i asld heat 4ourddnif [FBur¥he 9 hses (12, 13,
at nt te Nore

respective conpart eratures.

£04S), hh@ albbyster dift qﬁﬁs abf thesERiAdHowRash (14)a13] 14,515) Cthk Ghowcases
storage showcase 0" (12) is 10 degrees Centi grade;

ARL1RIEY eke, tredhieetialy rfitstofo thie AT oofhge Ghowsdses €% 13, 14) and the
showcase (13) is 5 degrees Centigrade; the preset

showpmse a(lfy és af fredze dtdragel shovchss t(DF)agdhe hmibans eunitl 431) is installed
IS 2 degrees Centigrade, and the freeze storage )
asitdonesas ©n( ths othies handy dlse f0r shsyyraasss (12ek3; il4r Eare albgstyjled indoors
The outdoor unit (11) has an outdoor circuit (28). The
(farezample) iy the inpidgof a semenispeasiare)-12) has a first col d

[ééggaﬁis%gé %é%fﬁwé%gge;@iofs;,;@? Slissg{gg;%gtg;t:%ﬁegapg 958 partment
A .
t§fpetpbted] 48for® aisiRAly 8¢ tuel epBoech e S1C i PO 8ze showease
. CJ i T i
(A3F38 BB 0 S I AL ol B s
( 3353 5 'd@%%é@@&t%@??%%esg%%ﬁﬁé of third B81d SstoP gs)howcase (14)

storage cir ooster circult

ifhed&RaReCkftbriRyeinicthel fe®B' t6hge AhBWRABY(1S) ii®8ninus 20 degrees
extending froman inlet port (53% of the freeze
Cehfgrage circuit (55) to an outlet port (54) of the
booster circuit (65) constitutes a two-stage side
[@U32¢ui t THe putdp&OBHil (11) hdsearmr efitdbgreciatuin(@8AppEhating cold storage
(30), the cold storage circuits (25, 35, 45) and the
showcast 6k teb defit 1coldi storagd cirauie (ZDnndbe eccony cpld storage showcase
| i qui d-side interconnecting piping line 25 (18) and a
(1§ has p gecandtcekdstorage ciragt (15 ngThd third (cold stpragp shawease (14) has a

ol RS ¢ U oseer dpraBneaNtsE DU NE ¢ Sspe storsge
cirgti38k | viedordreutt GERE Hasoalor POt @) Gnits wnile

(RESLT, BBl b5 558 P8 AR (08). The s
YIRS MBI SHEPUA(RE) oINS Gy ORASRA! A piving
1i&@£méxm§g0rl‘r?rﬁ?aﬁ)ink§p&1 (53 GBiHeTRleze StbBiBe RIr&HEST t@Butlet port (54)

type scro
of the booster circuit (65) constitutes a two-stage side circuit (47).

[0034] In the refrigerating apparatus (30), the cold storage circuits (25, 35, 45) and
the two-stage side circuit (47) are connected by a liquid-side interconnecting piping line
(18) and a gas-side interconnecting piping line (19) in parallel with each other with respect
to the outdoor circuit (28), thereby constituting a refrigerant circuit (20). The cold storage
showcases (12, 13, 14) constitute respective single-stage side utilization units while on the

other hand the freeze storage showcase (15) constitutes a two-stage side utilization unit.
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conpressor. The conpressor (29) conpresses refrigerant
drawn therein and discharges it. The outdoor heat
exchanger (17) is a fin and tube heat exchanger of the
cross fin type and 5 constitutes a heat source-side
heat exchanger. Heat transferiibetween refrigerant and
outdoor air is effected in the outdoor heat exchanger

@égé]' l nTtthmR(!lHogoc%cu g.t%) (rpcwde'}s tath ompYeSsor 126) Qrtd( 2 )outdoor heat

rigerant at the in port o e conpressor
&RhARRF ¢i)8 t FRstRMI, &hi &bire AR Eype scroll
at g%gi Sﬁqe)t gvg%%éo?lgklb)%ocgf@?{]gegl}?doﬁfdduni?sﬁl), and P
dofres6:S S The coipres&ir (2Daonipresads refiigetint dQvnhéreinaindtdi®harges it.
out door heat exchanger (17) is approximately equal to
T duitdoop heatsuckangbr (16 isi gfim and tubt hast exahdnger pbthe c(o84 fin type and
of the outdoor unit (11). [0036] In each cold storage
cohstijules a Ayt PBrceddde heatcwxictangenr ddeat dranafes i betvecn| gerant and
(22, 32, 42) and a cold storage heat exchanger ‘§21, .
ogidoon air ig eleepd o thedoutdpor theatorxgbanger Gkt hin the outdoor unit (11), the

e g A L o35 ) b S e
PSS LR Foot (ORFRLOD) 2 gnsPRPHE L Sy i B Fressure of
i . h . '
AR A ORGP Mg 05 bty el 1
. 21,
At M SO O DBl Bl =
gozEpar t "BdacRicbld siodgé eﬁ&ﬁﬂgs, 55,94%05 doRIt M6rag€expansion valve (22,
expansi on val ves (22, 32, 42) are formed by el ectronic

32%%%&%@1@@% hehO&&hhnden (21)S1f 41)dre Updsedl iartagerder from the

showcase (12), the pressure of refrigerant at the

liguideside2éhdptomardsf the Iges-sidé énd timtafe Baghaculd ctorage! heat ¢RMpnger (21,
is approximately equal to the pressure of refrigerant

34t 49 ris ianfireang tutte {eaBpxahangdneffthe stoss findtype, moagfisutes a cooling heat

showcasg@élZ) ,,.and the pressure of refrigerant at the
exphengar, past proyfidesheoddisBdofsith assgeiatrdasorapariagnjeso that yhq gssociated

cRPISR s 614 S 3 ajrogimnsd brse: Grgrairey e o Gk abirge hea
clshhiensl 30 Rt bbb G it i, OB i s effctea.
b s EpeB Sabaloriiek 04 21 B AP ERRDG Bt KR vatves.
(BT P 188 ol Pl oRa R0 g Bl OF Alfigorant ot the il

pRt bt @te aﬁﬁtstd}agée gﬁ%aﬁg’iloﬂ V%L\Qr @y ig‘ﬁlrﬂﬁoﬁﬁﬁ ?Qyﬁﬁal(tg Jthe ipPessure of

approxi mately to the pressure of retrigerant at

refiigePatit lafhn R prB@B) 6f the MR stSRIP SGrage lsHowéd3e B, 4 the pressure of

showcase (13). In addition, in the third cold storage
refiigerna aethe bijlet fdreofMhe 8sldrseorage hdacéxdhgager(21)db approximately equal

inlet port of the cold storage expansion valve (42) is
todhpprsiurabEtefrigerant at an outlet port (24) of the first cold storage showcase (12).
In addition, in the second cold storage showcase (13), the pressure of refrigerant at the inlet
port of the cold storage expansion valve (32) is approximately equal to the pressure of
refrigerant at an inlet port (33) of the second cold storage showcase (13), and the pressure

of refrigerant at the outlet port of the cold storage heat exchanger (31) is approximately

equal to the pressure of refrigerant at an outlet port (34) of the second cold storage
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to the pressure of refrigerant at an inlet port (43)
of the third cold storage showase (14), and the
pressure of refrigerant at the outlet port of the cold
storage heat exchanger (41) is 5 approximtely equal
to the pressure of refrigerang at an outlet port (44)
of the thi rd cold storage showcase (14). [0038] In
e r
§h@§rc£§e. n va 5&\?@% ih Ctgé tthl(‘(?%))}d Qtofarggfsg %s@ (?g?, the pressure of

expansi reeze s

RRFIAN 8 the FIbt SYr€oftths BOIAREbrage éxBSnéi’(ij@d]vé {49)"13t roximately equal
i quid-side en towards the gas-side end thereof. The

b tRe pRes§iir® bA i faait o846 haegsort (433 Jof itse thirlli coldgiorapel Bitowcase (14),
10 heat exchanger of the cross fin type, constitutes a

anddhé pysheeadf efidfmagen theanudleppavofde cobdstbiagg hedt axtlsmanger (41) is
associ ated conpartnent so that the associ ated
approgimatekynequiaks tohtbk gressurg of pefigerant af aredutint @owt(44) of the third cold
tenperature. In the freeze storage heat exchanger

stagage Shﬁé’ﬁﬂset(ﬂ‘éhsf er between refrigerant and

[é@%@ﬁ;f oF (it pamee U b{Saack Byt Piapik pRBign valve (52) and a

s G e 57 B P A b4 o
ﬁ-ﬁ? | a?%{ﬁ% eé?('t?l?er #ée grg%%e?osr%%{ l%e%{]%céh??ée??i@% £%n and tube

h%ﬁtoéﬁﬁﬁ'né(éggg tl?élﬁﬁxla?ﬂgoos esu)né?f‘tutt‘:g‘ﬁ Jof)ﬁ'l?% 6&&%%% e ggd provides

circult conpr essor conpr

cbélidg 8¢ it@%sd@ia’ié!m c&d‘l 6ht fsoOfht R HSS&Zt@d %bﬁl?aﬂﬁeﬁeﬂt held at a
exchanger en discharges it.

piddeteiined tp?@@t teingeraﬁjré C Uintthd &&ze%rsgatdageidm@et (881), heat transfer
inlet port (53) of the freeze storage showase (15)

betweeh eefeigérant arplosompabdenodir ishefdeomist dhe drecze {tafhge exprmsion valve
pressure of refrigerant at the inlet port of the
(52)@@&@1:@ by ageleetrpriic skpansionlvelye( 52) is approxi mately
ual to the pressure of refrigerant at the inlet port
[Q of Theebeester sompeessorded6) iof dhg bogster)unit €6 ig hélermetlcal high-
ress re of refrigerant at the di scharge utlet&p§1
e outlet port of

p@ﬁsqnh 0@6&@@@0&1&9&%@%@1@4&0%0% aHs

O b BRSSP el G D e boster
PESHEd fchgx%ﬁekgé@ei &?”f&%t ST R B i sl storage hea
el (O g e B R Tt or connect f hg. Bi pi g
H0E . 08530tk SR RRUBTBo E 59 f
fréezk sragdWhoGRhRt (15010ABEoSNP PoRTSH dfkBe bdodter unit (16), the pressure of
refrigerant at the inlet port of the freeze storage expansion valve (52) is approximately
equal to the pressure of refrigerant at the inlet port (53) of the two-stage side circuit (47),
and the pressure of refrigerant at the discharge outlet port of the booster compressor (46) is
approximately equal to the pressure of refrigerant at the outlet port (54) of the two-stage
side circuit (47).

[0041] The liquid-side interconnecting piping line (18) is provided with three flow

branching points (72, 73, 74) at each of which an interconnecting piping line diverges into
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14) and the inlet port (53) of the two-stage side
circuit (47). O the three flow branching points (72,
73, 74), the nearest to the outdoor unit (11) is the
first flow branching point 5 (72); the second nearest
to the outdoor unit (11) is tige second fl ow branching
point (73); and the third nearest to the outdoor unit

t(:vl)lgniahal ﬁl@@fg{nﬂ{gﬁﬁé E%‘%ﬁﬁiﬁ@&him 2 ir{t&éannew)rgglﬁisping lines are

The 11 qui necting prping line (18) i

dORA& 1D ré%f)ectﬁ/el}?a!oﬁh@idl’ét ROrts (33)83,(48) ofMicRBH sﬁéka%é showidases (12, 13,
outl et port (71) of the outdoor unit (11) to the first

T4 and tHeriaRe pord 5 Vif e twbtagessidd Eisduitq@mne i the tipepilow branching
l1ne (2a) extending fromthe first flow 10 branching

poditn (72, 773) 74) thdreasest o thef hwtdodrmanitcililnis thoifirst flav@)brarwhing point
second connecting piping line (2b) extending fromthe

(32 Gredsecbmrandsresh éh thegoupdion tunit 723) is she $esondh flow Yrpaghing point (73);
branching point (74); a first branch piping |ine (Sa}’

a8 i geacps e theeuidopstnit (Aisshe o i bianshing point (74

the inlet pgrt_ (53). of the two-stage i’?e circuitf_ L
002, a Chebagdsideiatersonpecige piniae g%f 8) dscmedc R 91+ 3 Byn piping

1Y Giepiae Fote dhe grgen Bod La st A8 olifos ot 1S g R st flow
ey e e
b z{ﬂ?:hi%ﬁ (i)glﬂlg i(‘rf@ tpitﬁée Qer(:glgf ﬂ%@%ﬁtgﬁlﬁ”g ;20?%’0 ngtgﬂ’% é%coricpé{fnltn@ctmg piping

ranc extendi n e third fl ow

1iRE PHXRAIRY! AIm (HAdech st HOR brarmhﬁigl poRiitt(782R)th@ thitd@ow branching

first cold storage showcase (12). 1n other words, in

pbin€ (4) .0 fifdt Biafléh pipitgaineqBARKkdndthgfrdih fig: firshBow bfanching point (72)
which is a supply-side interconnecting piping line 20
tettiecinltt portf(EPnoft the twoistage spder dircuitl(¥7pfa sehendbtaddopiping line (3b)
unit (11), the two-stage side circuit (47) is ]
extending froth the sedvad flost brapeiting peint (7 1o tadnletrort (4R of thefthird cold
the three cold storage showcases (12, 13, 14) in )
storagp ashowesse ﬂl“b's%tthlfg fpancht pipiag linee (3¢) axeending: fomothe third flow
st gr.age showcas i s congﬂect ed, at .t he m)?1

bigpehing peint (743 te ﬁ@r‘ééﬁﬁ% I-(?’:I)(Rf4 seppidl gold Siarage s bwease (13); and a
TR SUSSARCh D RS b il S50, 0
R S RTEH L BBRS  H  D 5 s
AP tnd 1 08 DAEh B0 B et b i
ei@iding B B obild Fol7E) Gie oRtddr Ghif %1'?,%& f7d-stag¥ sidBRircuit (47)

W ITer gi points (65, 66, 6 the nearest to

is lcBRneRtdaR Bic hést upSiréant 3illk, Ardl the fowdst 6f tht ltiiree BEIHGtdT@ge showcases
point (65); the second nearest to the outdoor unit

(18,113, 14y in thapaanan Présepeniperaguragi.coothe thitdEld samaget showcase (14),
third nearest to the outdoor unit (11) is the

is connected at the most upstream side thereamong.

[0043] The gas-side interconnecting piping line (19) is provided with three flow
merging points (65, 66, 67) at each of which, two interconnecting piping lines join together.
The merged interconnecting piping lines are connected, respectively, to the outlet ports (24,
34, 44) of the cold storage showcases (12, 13, 14) and the outlet port (54) of the two-stage

side circuit (47). Of the three flow merging points (65, 66, 67), the nearest to the outdoor
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third flow nerging point (67). [0044] The gas-side

i nterconnecting piping line (19) is nade up of a main

piping 5 1line (4) extending fromthe first flow

mergi ng point (65) to the inlet port (61) of the

outdoor unit (11); a third coanecting piping |ine (5a)
extending fromthe first flow nmerging point (65) to
RCUTERARC et D RERBR) ) WSkl AL % the outdoor wait (A1) s
tht QUEORB v %&@h@bofn@@ﬂt and R thit mdarfebtow tHBLBtdABr unit (11) is the
point (67); a first flow nmerging piping line (6a)
tﬁxaﬂnwrﬂ&gfdgqmﬁtmmoutl et port (54) of the two-stage

side 10 circuit (47) to the third fl ow nergi ng point

[064)]; a The gadsidk datercengéctiog pigingdink (MY is6hyde up of: a main piping
extending fromthe outlet port (44) of the third cold

lareod patentimgciaon the £rstt fowheergingspoind (AF) tm:,thgnn]gt poit (61) of the
(65); a third flow nerging p|Io line ext endi ng
em.tdsmpnré(mta irdsopecting piping li '!fhéak@@ & peR the érs&@ew merging

shovvc

il @) 1 tsfcwdo%qﬁ%eééfa‘%&d?%iwﬁ ot Bt gl tine (5b)
24). i 15
esfedilnidBorg s sSoROfiw ifetdin® pristfom g ﬁ{?dﬁg% b e i 7
Igtﬁc{w( ff@gﬁ@gﬁolgﬁmg 1{}1% 49%5 ?xltjeﬁquﬂa% 1*&5}1{1 S C@E@g E.?l) I?)lf ﬁier}glo -stage side
LI B ek ) SR 4 el s o
ckRAMAE FRth Me Jull8t SBE{a4Y BEIHEERIF 8d1d @sor@ge%hbmageqmab 8 first flow

the three cold storage showcases

nfBERA pbiHE 165)p b ahd roWTﬁﬁfgiﬁgl piing hﬂe (6c9 feﬁteh&mgdi-aw ltise outlet port

storage showcase (14), 20 1s connected at the nost

(3w gtier seaondsdolid stotuge shovocuge (130 ot fife skieomd, fldvemetgingpoinhs6); and a
| engt h of an interconnecting piping |line extending

féurthnflewenerging | paping dine (¢@MIxteridinghéromi the toutletl port; {25 @@ ghe first cold
showcase (12) to the inlet port (61) of the outdoor

stgrAge s(lmaseﬁ@ 10ethgtthlrc( ﬂpyv metgingepainint6d). tIneotheryends.on the gas-
the main ping |line the |l ength ofthethlr

sidg HW@E"P%UB& meggﬂm%(l@jgé@hlc}{ ffod |rgqb}gt-hﬁ l%flntpwﬁnp?gpg ipiping line
2
tgngﬂ g, ¢ ﬁ%\,ﬁﬁg gﬁqﬁ@i)g(?fpél dIOHISUI?ig gsls ti?'gtt‘%frfl a[ggosﬁ? c1rcu1t @mnis
t Ll
R o R S R v
(ﬁ ??:ﬁ% (:aﬁlh ﬁlﬁeﬁtgfﬁéegt%pe?agﬁl{ehx(e & i‘%l?n h ]:J Q@ﬁ%ﬂ{rg%oﬁﬁwcase 14,
is%nﬁé%‘t’ed%'tl{é RoR 'dﬁ%kﬁ% §lg§ the}éﬂﬁlohgngt h of the t h' rd

connecting piping [ine d the length of the
[oohsy d f I, TeY 01 POtheileighdof ddiRtcr&mhectin@lpipifig Digb ekfefding from the

| engt h of an i nterconnecting piping |line extendi ng
ovitleo port ((B4) wftthefirsp 061d stetdge SHowiche: (R) rockhe dnlet pdro(E)ef the outdoor
unit (11). The length (L1) is the sum of the length of the main piping line (4), the length
of the third connecting piping line (Sa), the length of the fourth connecting piping line (5b),
and the length of the fourth flow merging piping line (6d). Let L2 be the length of an
interconnecting piping line extending from the outlet port (34) of the second cold storage

showcase (13) to the inlet port (61) of the outdoor unit (11). The length (L2) is the sum of
the length of the main piping line (4), the length of the third connecting piping line (5a),
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showcase (14) to the inlet port (61) of the outdoor
unit (11). The length (L3) is the sumof the length
of the main piping line (4) and the |length of the
second flow nerging piping line 5 (6b). Let L4 be the
l ength of an interconnectingjgiping |ine extending
fromthe outlet port (54) of the two-stage side

S R o, P 1 o o

_ ). e N . ; o

6T 0 S8 o AR B 10 it e
{u§1€3(11).e nﬂiehenjiﬁth {D® is the sum of

sheReRe giaf)go BleRhROpdrt [63) OPME ouRiREr
first flow nmerging prping line (6a). 10 [0046] The

theleafth@Tshd Maidgiipae finé (P ah@ fgtlbsgthof thegecond flow merging piping line
i nterconnecting piping lines respectively extending
(Gbomiteh &4chet thetlemmh tof ah Adtercdfnectiig phging dinetdréendimigdfrom the outlet
storage showcases (12, 13, 14) and the two-stage side

poitr(6d) of (e tyvotstagetside citasit (30X to the inleoport K@) mitthipewtdoor unit (11).
unit (11) is: L3 < L2 < L1 < L4. Stated another Wa¥l )

Thedengin(id) inthersvm ofithe fengthefdhe myinpipingdine; (4h ghe length of the third
extending. fromthe outlet ports_ (24, 34, 44). of the

ORGSR BiPRE NG (YDeibE donaln O ths fousl cpBISEANE Ripioe, ik (5b), and the

t 1 f. th td [ 11) i Tt b
1t ofshe Hir? Sotsaieeing FmBe BoiDne. conpart ment . pr eset
t the.col . . .
B2 15 B R AT U et o s
=) ; . |
RO ST GO TP AL S0 B oo
(12)93014) 30 khe ot stdgk Klde GrehR @A to tRARIcR Pirt 06 of Bfe dudvor unit (1)

i Nt erconnecting piping lines respectively extending

i [9m Lhe [oukliet BeitéBaroler wad, thd4englDobrhe tiltercomiedting piping lines
storage showcases (12, 13, 14) to the inlet port (61)

efitndihg fiout theasutlenparts( (23) 34, 449004 e doid sloeageshowgmes (2, 13, 14) to
circuit (20), the pipe dianmeter of each of the _

theanlet pors (1) of the oujoor nnit () gasst i kkeoieshortar iw pspepding order of the
i nterconnecting piping line (19) is determ ned .

cefaprstmint gresat temperatuse of dsy cold storasy shaweases (Zadp, 14).  In addition,
section Consequently, the_los

&2,. 5, 6). . of

the denaiyef S intoisBadstine PARE WP Bendines . tar olet pett (54) of the two-
RN T RN e w—
o e LS PSRl B 0 5 o364
o5 A A GTIOE T, 0 o ) Rt o,

[ ‘2471 St %Wreﬂ?%%m%ﬁ%ﬁit Q%(%ﬁl’éﬁ)eipé-&i)ank%rto?%aéﬂ)ﬁ&le B@cﬁions @, 5,

of the outdoor unit creases as the |l engt

6)lif thdfastdide (refus! ﬁ@é)nﬁteﬁdoﬁsedﬁhg iﬁrﬁﬂné line sl ecdaantined depdnding on

‘as the preset tenperature of e cold storage

the hefigamas flowZeatel i eabh)seclasy €5e9). | Comedidntignthetloss of refrigerant
| oss of. refrigerant pressure

pressure caused by the gas-side (return side) interconnecting piping line (19) becomes

approximately equal in value per unit length in any one of the interconnecting piping lines.
As a result, the loss of refrigerant pressure caused by the return-side interconnecting piping
lines respectively extending from the outlet ports (24, 34, 44) of the cold storage

showcases (12, 13, 14) to the inlet port (61) of the outdoor unit (11) decreases as the length
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caused by the interconnecting piping |ine extending
fromthe outlet port (54) of the two- stage side
circuit (47) to the inlet port (61) of the outdoor
unit (11) is greater than the 5 refrigerant pressure
| oss caused by any one of thgg nterconnecting piping
lines respectively extending fromthe outlet ports

fzt;[l;e lgércoﬁééchg% D ﬁlﬁ%%%é(i g%r&{s ﬁ%"‘fﬁ@??&e& ge%xpeila%ure of the cold

e outd unit
Mo wRBERAL O | PPA@crdasscr 'Iﬁ’tati@iﬁoﬁ\" the 168 Bﬁf&‘ngdiant pressure
regard to the operation of the refri geratl ng 10

QARRABY the ihBRbnAdctihf Pighh %ﬁﬁ@%xt%ﬁ&lﬁ@ iffgRn the dutlet pert (54) of the two-
refrigerating apparatus (30), refrigerant 1is

stagecsidleatiechib @t7yee the fidetquoird(6d) ofinhé¢ oqtiiddr emd (Hadh godater than the
the cold storage showcase (12, 13, 14), and

rsfripgtant pteagee ospausesbymny ede ofifbe attq:rgm@ym@glpmgémes respectively
performed in which the cooling heat exchangers

e3tending) fram theheutles parts (2% ége44=)mfvtbe§@1§ storgge wcgsg; (12 13, 14) to
function as evaporators. Further, refrigerant is

tlé"? F%Ipﬁﬂéﬁl)ﬁgﬁbfe@ﬁdqqli@nﬁlﬂldoordunlt (11) and the two
#@ngf‘a?ﬁg%ﬁyﬁﬁ? at g7|)oer1? e i m ki ch the O
G, NI S Bl B o

t
ST b oAk Syt 1t
i %%ulat&f‘ﬁét%eﬁ e Q&b nﬁlt Ql‘f)%@ leaé BPMbtoo(dzs%rag@ﬂ%wcase (12, 13,

ows Into 20 the outdoor heat exchanger In the

19))tadl@ QingheRthgeLedmiR BB refrigerationecytieb hteQﬁrﬁiﬂﬁled in which the cooling

d|SS|pates heat to outdoor air and beconmes condensed.

h&iteexchhnigepe (20)t31G 19l erfsthe doid tsivgageosiodwasesh@dy 13, 14) function as
exchanger (17) exits the outdoor unit (11) and fl ows

evaporatotse Ruitierpiefiigenarit ineirculdiyd betwsen thetdutdpon upid(11)gind the two-
the liquid-side interconnecting piping line (18). And

stape s1deecf1mg A An tandiiverstaga oninsesstoni iefrigeravion gycles e peigormed in

line (1) enters the cold storage mrcwtiOZS ("né ﬁﬁ‘\ﬁf

whinh the goelig Heabexchanges (3o fdhe Fesae stosage showiragerd S} fugisions as an
branchi ng points (72, 73, 74). [0050] The refrigerant

CYIROE O Thas entered each col d storage showcase (25, 35,

(3801151 PG PiFeoapibsblsGE ) B vk, GRCoriur 1T} Y e, gefrgerant i
A S A i s s
L
dis§ipAvehéat td 3)1td0610§'ip ahd BBIma donderdk@d The fdfiege@tctondensed in the

outdoor heat exchanger (17) exits the outdoor unit (11) and flows into the main piping line

(1) constituting a part of the liquid-side interconnecting piping line (18). And the
refrigerant which has flowed into the main piping line (1) enters the cold storage circuits
(25, 35, 45) and the freeze storage circuit (55) from the flow branching points (72, 73, 74).

[0050] The refrigerant which has entered each cold storage showcase (25, 35, 45) is
reduced in pressure in each cold storage expansion valve (22, 32, 42) and is then

introduced into each cold storage heat exchanger (21, 31, 41). In each cold storage heat
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storage heat exchanger (21) is supplied into its

associ ated conpartnent, whereby the associated

conpartnent tenperature is held at approximately a

preset tenperature (10 5 degrees Centigrade). In the

second col d storage showcase 1(713), conpartnent air

cooled in the cold storage heat exchanger (31) is

SIeRRIgef Qb! 1§10 41}, ShE AFEr A EHsSBIMRA f?@rﬁtoomﬁﬁﬁﬁfeﬁpﬂlr t2H@ becomes
assocl at ed conpartnent tenperature is held

@RporaredmalLihg sPédd SloradeBRtRAEY1D), eémﬁmﬁaﬁSalr cooled in the cold
Centigrade). In the third cold storage showase (14),

ganpa htareaichaiger (D! Bdsuppliédénto dtsd asbeiated ecopgattment, whereby the
exchanger (41) is supplied into its 10 associ ated

assonpred wempartadre rtetoperiatuee as beldi att appraamptaht agmeset temperature (10
tenperature is held at approximately a preset

degrase Cantigradq)2 Hethesecondesnld gtorage)showease (3 ic@}apment air cooled

evaporated in _the cold storage heat exchang ers]‘aéﬁ
ig jthe 4’9}‘1 slosage hont exehangsl §3Nqist Bipplied dmfor it Assosiatdn gompartment,

M | i e 13 6\5% ghccﬂ% arg{q%“g%oom : Hén‘?“ﬂé eageam?flglégly a preset
%ergta% (% &Rp g%%re%)sn i@&%&aﬁc m '(11229{ eﬁgu em%lﬁ %é?)?a e’ ShdWease (14),

?@‘TWF‘“G%H bR B il EACSRfE TR DR TRESY supplied inco it
aéﬁﬁfataeﬁé}ﬁf,arﬁ{i’éﬁr %"%gt thEré%%&é}H&)%ﬁfﬁgﬂﬁ‘leﬂﬂ ferfiptature is held at

becomes evapor at ed the freeze storage showcase

ﬁé&knmﬁayﬁ@iémmgetam@ D legeds Cdnfigraddef e ZRheStRIgREMt evaporated in
eat exchanger is supplied into its associ ated

ﬂwwmmstbmemeatvdxehaeigyrst(ne, 3pdppfléweitito e seeonpletodbuntle flow merging
hel d at approximately a preset tenperature (m nus 20

pipeng bes (Ayrficj 6d)ade). The refrigerant evaporated in

the freeze storage heat exchanger (51) flows through
[Q0%8] fr el‘é,@@lvé‘tllﬂ shpereftigerantt wiish has flowed Hatopthe fregre storage circuit
CI rcuit The refrigerant which has flowed into )

(89 ds 5%@% Pfl erqssm fin (tlms?rew@ Horash exmmﬁaeqbae@me@) and is then

AR b eI ] B R e e
e’fﬁh““ai%ﬁﬂth? FtBret ep S T o P RTRG R it fagmes evaporated
g}QS@;ezg Q rllé’es oQ\tcage Efﬂl)g&;lﬁ'}g‘irtn%n‘?saﬁ%oeol&f‘@?% BXerE‘?%'age heat

ur n-si erconn
hat i th artment
oFhubi 611 At 180 GORCRCH Oy B 16y, o compuren

ilﬁg)eraﬁﬂé lspﬁela B@aﬁﬁbﬂnﬁfté’l? Aqfesth RYGRERSre(( ilzﬁmuslﬁ) déééest(gentlgrade)

the inlet port of the outdoor unit (11)
Tiseetefid gethntt daporated inoﬂ@Sﬁeeta|sttﬁ9§5gef Bdat icgClanger (51) eﬁmsr through the

| oss I's caused by a return-side interconnecting piping
frédza stoodgetdireuit €53)rintosthd ®ooster circuit (65). The refrigerant which has flowed
into the booster circuit (65) is drawn into the booster compressor (46) and discharged after
being compressed by the booster compressor (46). The refrigerant discharged out of the
booster compressor (46) flows into the first flow merging piping line (6a).
[0052] The loss of refrigerant pressure caused by the return-side interconnecting

piping line (19) composed of the return-side interconnecting piping lines respectively

extending from the outlet ports (24,34, 44) of the cold storage showcases (12, 13, 14) to
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I nterconnecting piping line (19) that extends fromthe

third cold storage showase (14). Accordingly, the
refrigerant evaporative tenperature in each of the

col d storage showcases 5 (12, 13, 14) is set as

follows. That is, the refrigdBant evaporative

tenperature in the third cold storage showase (14)

the hREpbRED! of thB Dutddbf LRI [(ANlis QYAARK ahitVile IGHREN AL Pefrigerant
in the” second cold storage showcase (13) is the

pressund 1dsoue shused sl bheturebide defetudhn&tiapofipingVigne of the return-side
tenperature in the first cold storage showcase (12) is
inteeconhéctihg| pipmgtlines@9) that exterdscihoénl the tthird geldsttaraga slemvease (14).
(12, 13, 14) are mmintained at their respective

Acnopdinglyethe refrigerant evaporatévepempenatuze in $agb v the gpld storage showcases
addi tion, the refrigerant evaporative tenperature in .
@Rl Adbissetasofoligws. s Ranhisthe refrigerant exaporatiygdempesatyre in the third

any of thﬁ col d stor%ge showcases (12, 13, 14?. 0 th
ioege showeased1) 1 the lowent Qe refiigernt cuapoiive teppergiure In the
t wo-.st age, si de,Circui 47 the refrigerant fromthe .
FHRACETE Bifargosnobieadd) Prbp PPl Eale repfirint Gvaporative
tgﬁ'géfgfﬁfe IR &3P %ld(sgoGr)ﬁlﬁeﬁ%v*c%?e ?123 93 Lﬂllé thirdPloeSt s that the cold
pressure 1 s increased. erefore, rt becones possible
ofyRar 0 4
o SnF g TR IR ofillrined B b [SoBtfG NoiaRtfent presc
t@hp&siutedg the evaporative tenperature and pressure in
the col d storage showcases (12, 13, 14). [0054]
[6301 ger antadiiiofi) theafefBpdr@iteélapattivé Itezwrmgé hy thé [freege storage
line (6a, 6d, 6c, 6d) nerges at each flow merging
shoveise (1) is §6 lovoet thanahyfdf dvescdldh storagh shovecased (12p13ildy However,
line (4) 20 into the outdoor circuit (28). The
before itpariaaltat the axtlehpert efithe tworstage sidacitowt (49) rtheifefrigera@yt from the
is drawn into the conpressor (29), conpressed by the
fiegrevieragshopaye (15his compeessedgadhobeosisr compeessasiif)candops a result,

.(29). In the refrigerant circuit (20Q), such, .
1t GYGSPUE Asnierearqde @Fﬁe&w@y becomes pOPSé%Js 48 @Eﬂ@fec%qmnaét&wnt cooling
i G et g Pouteis, SN oNEh coning samalapts, waloul dffctng the

refrigerant pressure caused b e return- si
{efplE IR P e S the g Mk ttband (a3, 10
e si : : =) . _ N
(09381 i mciipRbCHARARES L@aBall Ay hifie fFREHAE (HE o, 6o, 60
2 ; i . ing li 4
bRy E RRARS, TR Nt (5579907 and Hok8 (e0fet HehaiR iping line ¢4
in€tRe dutdHBPbirdifit (12}85.93131% refHERedn Which 10k ehitedC®Bl dusloof Eiftiit (28) is
showcases (12, 13, 14) decreases. Consequently, in
drawel éritotthaitorhpr@sgoe (29) g&snapitssed by theedomyjredson(29),aind idischarged out of
the cooling heat exchangers (21, 31,
the compressor (29). In the refrigerant circuit (20), such a refrigerant circulation cycle is

repeatedly carried out.

ADVANTAGEOUS EFFECTS OF THE FIRST EMBODIMENT

[0055] In the first embodiment, the loss of refrigerant pressure caused by the retumn-
side interconnecting piping line (19) composed of the return-side interconnecting piping
lines respectively extending from the outlet ports (24, 34, 44) of the cold storage showcase

(12, 13, 14) to the inlet port (61) of the outdoor unit (11) decreases as the compartment
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41) of the cold storage showcases (12, 13, 14) nay
becone adequate with respect to the conpartnent
preset tenperature, the refrigerant evaporative
tenperature is set lower in 5 ascending order of the
conpartment preset tenperaturl® This therefore enables
each of the cold storage showases (12, 13, 14) to

§elt dnfRrdtiireRIT o HRd SOPRAEKITRAL Q@|13n§l4 JRRGSs. | © tly,
1gfgljditi on, |rr$ the fi rstﬁgn‘oodl ne%sg the t)hl rd cg onsequently, in

srder thaeths heftigasat éveppratite tdnipesttreciamhatéolingthepr &shbngers (21, 31,
tenperature which requires higher cooling capability

41) of dherpald istvuagevihivlvcadee (£2,r13; 14)ohag beamk addqdatstwittagpspect to the
showcases (12, 13) is connected in the 10 gas-side

qompartment preedt tempenatwe ribe réfhigersnt pyaporative tqrmpt)ra@m:rﬁ set lower in
that _refrigerant easily returns to the ogutdoor, unit

asqenfling erden plbthefomparieient BREwt AGRPYAYIR: aJdiy theyelopsiquables cach of
n tge ot he{1 hand the _third cold st orgge showcase I

R T hoceus (d ol s Byt ooine

(RO OF BEddifich, B Phefist pifodifieht, S i hBlek SE6PBhse 14 of

8 SISl BUER p cpity i

c§ ?@ﬁ&ﬁe@ th e firtBind fESBﬁd t&l rsicﬂ?%easrﬂow%gs%b ((Yz 189S connected in the

ough t e third co st orage showcase
gﬁf@l@e GlefithYide} Hﬁer&&ﬂn@é’tufgcﬁlﬁmﬁtlﬁé 98 s%aonﬁaﬁﬁqéelﬂ ehﬁly returns to
le to exert” cooling capabrlity sufficient enough
tﬁ%lﬂﬂébrfmnitt(ﬂ)&&ﬁﬂ tiethid celdspatgeshioivcade (4) while on the other hand the
predeterm ned preset tenperature. [0057] In addition,
third tdodd f stomipe estodasen(4) avevomizeted bat hthe hliquid-side (supply side)
evaporative pressure 20 and the evaporative
intenoparesting pipufg linef(i )k Hiat rafrigérentfeasilyzows inteathe third cold storage
are set at |ower values than the cold

s howcase %\75% !
skaviseag) €l 43 Hiont s estdogpunii @1), uherebywher pempapd fn the rftsﬁﬁ and second

the freeze storage showcase S co ressed
cHg c¥erape BoPases 62 (L) moes é?f(@gpqagt oS Hpwappgh the hird cold

iy e B A S o
h f k le.
o SR ST hbuBg38 Rl FHEBLGARE Lorittoen w o

gafiol d storage showcases (12, 13,
p’%ﬁ‘?‘@‘%‘h%g ega%}?‘%ectl ng the refrigerant evaporating
[GOSEP sur %taﬁﬂiﬁ%ﬁ ahyhé ﬁi-s‘i‘ eltnF Sd@rﬁzlng bR WREE bSRANE 8édPdrative pressure
3, [0058] In addition, in the first
azﬂrth@ @Viﬁéf’dtwettéiﬁpérﬁtﬁsz&‘ réﬁrrgeﬂﬂeuﬁheweaﬁeﬁst&r&éa shohease @S) are set at
refrigerant evaporative pressure and tenperature are
losvet valied thar they edld eRoragvashotvosses @12] 135 U4, dgerefiigenam frmn the freeze
(12, 13, 14) is connected in the |iquid-side
sttémgqasﬂwwcmsqjﬂﬁ) isroerpresserkintthe hooster compressor (46) before its arrival at the

outlet port of the two-stage side circuit (47), whereby the refrigerant is increased in
pressure. This therefore makes it possible to enable the freeze storage showcase (15) to
exert higher cooling capability than the cold storage showcases (12, 13, 14), without
affecting the refrigerant evaporating pressure/temperature in the cold storage showcases
(12, 13, 14).

[0058] In addition, in the first embodiment, the freeze storage showcase (15) whose
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piping line (18) such that refrigerant easily flows
into the freeze storage showcase (15). Accordingly,
since much liquid refrigerant easily flows into the
freeze storage showase 5 (15), this nmakes it possible
for the freeze storage showae (15) to exert cooling
capability sufficient enough to maintain the

RHSREALSIpGAINApIERS afd ténphredR! Senidied |pwasSedlues than the cold
ten‘perature FI RST VARI ATI OF THE FI RST EMBODI MENT

§tORpOhdveasesi(P2,i18N14)iis borlvecteditethi hignidgaded(stgplg-sidey siterconnecting
variation of the first enbodinment. 10 The first
pipingdirieo8)isdchethat defrigerarveadilyr Sowe o dhqnezei soragrashowcase (15).
the first and second cold stor age showcases (12, 13)
Agcordinglys $le@ mich Hawid refigseant sesly fbr o t%@ﬁrzatsmfége showcase
and the fourth connectlng pi ping. line (5h) an

(fléh thip mrakesyit pessifle @rﬁhcbfrﬁ%zqquqge(s@gyvceaqeélsm d:,qut ggol;qg capability
ql,l cilgrﬂtlt qgl:q% nﬁé S@ oS ttﬁ% %Itsgogf tgiref:oqlhﬂgggrht %}Pgt%]gd{tﬁ@med preset

t1_| r cold 15 storage showcase (12) is 5 degrees
FORY P %de and the conpartnent preset tenperature of

¢ Q’l‘ﬁ?lll 0d
d@*% | g‘rg n%@gﬂﬁgﬁlﬁwﬁthl o eslssmiL thgg; gﬁ?th
?@59]9‘“ ' P@sd?ipﬂbﬂ Uil bBade M r e%ﬁqu th Q%rﬁth&aﬁl{lﬁﬁféf' @b ﬂrﬁ%mbodlment

ourth f ner gi ng pi pi ng 'l ne are determ ned

TR fiReVatisiRnSHiffer§ frbiethe efirsd Gﬁb@dihleﬁf &5 fiat @hd G8st and second cold
caused by the fourth connecting piping |ine (5b) and

stoszer hbivcghRs WY, 18) afsSmbéified 35 toiucatpabyneADpteber ttmperature and the
fl ow mergi ng p| ping line (6d) falls below the

fowth ngmemng mlmﬁg Uine {5b3 andaths efuisly flavhenerpingdpipingwline (6d) are

rging § l'ine (6@2l Because of such arrangenent,
Qd@fg ¢deih thaye essfinsislogiamdterys caused by the

i Nt erconnect i ng pi ping |line extending fromthe out} i@
[QR90] (24 thefimsh yariatiost theoPRmBATERGY PTesbimpssatpreo9! fhy first cold

S@E?faeis 1'95{:%325)%%1@9%6@ t&?ﬁhﬁ%ﬁ? S8t domplditar e fgmperature of
p

st Sedohl of ””%%ée' Sfobige ”@éL i 0% AeditsC Ptittaqd o Aaiton, the

P&ﬁ sst %3 { {t%eca{m gm% pipt e% llgg égllé Qil;{rhggg{uc}cg&%of(tﬁ&)fouﬁh flow

a resu

m%%?ﬁ gghnﬂ&o hH@ (%cpt é%% Uefthflfhel % _etgétot'ﬂE 6 SYOthR! rBfr{Pdrdnt Plessure loss

sed e return-si I nt erconnecting

caUsEd PPthe (B&H E&ﬁ]@&ﬁ{gfﬁﬁﬁng 1R (S tnaGhd FeBrigdrii? ﬁﬁé&&lﬁl@ﬂoss caused by

ports (24, 34, 44) O hé 21 cold storage showcases

the ¥3urth flow Iorging pififg lifié (’dd) Falls bel G theofefrigeeand ptedoae loss caused by

unit (11) decreases as the conpartnent preset
the ethivé rflotw heergihg tpiging dind @tcpr Breasseorcaxhsar(ah@emas, thiedjefrigerant

pressure loss caused by the interconnecting piping line extending from the outlet port (24)

of the first cold storage showcase (12) to the inlet port (61) of the outdoor unit (11) is
smaller than the refrigerant pressure loss caused by the interconnecting piping line
extending from the outlet port (34) of the second cold storage showcase (13) to the inlet

port (61) of the outdoor unit (11). As a result, the loss of refrigerant pressure which is

“caused in the return-side interconnecting piping line (19) composed of the return-side

interconnecting piping lines respectively extending from the outlet ports (24, 34, 44) of the
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decreases, as in the first enbodi nent. [0061] In

accordance with the first variation, the length of the
return-side 5 interconnecting piping |ines

respectively extending fromthe outlet ports (24, 34,

44) of the cold storage shofdases (12, 13, 14) to the

inlet port (61) of the outdoor unit does not decrease

tdd @ﬁa?a%@@hdi‘\gcﬁéﬁﬁlz of, 1t4§1&> 1HE e fofe(6) of 188 ltdoor unit (11) decreases
tenperature of the col d storage showcases (12, 13,

dtthe tomparanent byresdd] temiperagiré hf thei edldestoragé shbwcases (12, 13, 14)
i nterconnecting piping lines, the refrigerant

decemsasy & indlsficternabollimgntt he interconnecting pi pi ng

lines 10 respectively extending fromthe outl et ports

[0941] 34, 4y aefordange cwithl the ofieshevasinbom athe ie(n | of jthe return-side

14) is nade to decrease  in ascendi ng order t he
@Eﬁﬁﬁﬁl&ﬂ@%gtmm% biaes regnpplively gxtending fromehe ewéetspp&ﬁ s 34, 44) of the

Rl dhsron %éase%iwéé& tghic Teveatie {6183 dhGhdpr BT docs nor
d:eg#erg.?egéfr 3 ﬁgg) 33 ?Stgélzm%rgrﬁer?t Sgrs%elltj S’teerégeefaw{%of the cold storage

OASEAPTIEE | THoP R SO o, 88 S
pihAYq ﬁr%@stl{el?eﬁ'l%éantlﬁr)esstu& 165J§eca'u§Edeby ptﬁétm(e?&ﬁm&ftmghﬁpmg lines

out door unit I's control l'ed, the evaporative
respeRB/edt éﬂt@ldiﬁg frbﬁfthé G@tls??brtt (24} b4, 4ayof thietohEabrage showcase s(12,
exchangers (21, 31, 41) of the cold storage showcases

181 24) is Idadeltd )detigadeOinveaseschding @rdercsitiha gompaitihentf predee temperature of
conpartnent preset tenperature so that the

thee told gtorage sksoveqasesa(li2y d 35 ¢4 e rAatcordingdy cregardleasi ofj tlat layout of the
Wi th respect to the conpartnment 20 preset tenperatu

ouidepe pitefldbland ghe Heyat| of theoradd sterhgansheseeasest £12, 115, 14), if the

14) to efficiently _provide conpartnent cooling
refpigenas WAWIO@NWWEM@S? ttwmcm@r—tlpsmpg lines respectively

cRREE P D et PL(Eh, SO OVOH O\ ReRetee Fgetses 12, 13,14 to

%ﬂféfppﬁg@ﬁﬂefﬁl& SpeamiC oSS Cirefiel i VaPRAL lenfbersture of
re] g&gﬁ{ 43hd S5 heyp%iclﬁgrtéfgﬁedl' 5?114613&@(3% g@]g;sgor«li showcases 12,

rlgeralngapara us con

13 Slﬁrlp‘fd\g&ﬁd Y\%B&en&ﬁhhoﬁﬁr o?’ I'Hgs E&Fgé'gn?{t r@&? téﬁ&f&t@ﬁeso that the

nor t ooster

eﬁﬁﬁ’ﬁaﬁtl &@apbmitivé @&nﬁ&étﬁt&?é&hie@ GhdaqpRed Wlﬂhsre@fs’&) t®fthd B6mpartment
second variation has 22 an outdoor unit (11) and

pricket @Emperhtiire; tigsrélgcerbNE treanld staragd Shovichses @2(l13,aB4) itw efficiently
the first enbodinent, I1n the |iquid-side

promide compatmentrogpolingi ng line (18) which is a
suppl y- si de

SECOND VARIATION OF THE FIRST EMBODIMENT

[0062] Description will be made in regard to a second variation of the first
embodiment. Referring to Figure 2, there is shown a schematic arrangement of a
refrigerating apparatus (30) according to the second variation. Unlike the first
embodimént, the refrigerating apparatus (30) of the second variation is provided with
neither the freeze storage showcase (15) nor the booster unit (16).

[0063] More specifically, the refrigerating apparatus (30) of the second variation has
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I nterconnecting piping line extending fromthe outl et

port (71) of the outdoor unit (11), the |owest of the

three cold storage showases (12, 13, 14) in

conpartnent preset tenperature, 5i.e., the third cold
storage showcase (14), is corf2ected at the nost
upstreamside. In addition, in the gas-side

anbeaeSIARCLI N gndtRE 01l lsmeag(eiﬁbwuueg 113,93314). And, as in the first
return-side 1nterconnecting piping |line extending

¢robedimentt e thenligaidsitet infedonnedtinghgi pogt likeeo (18) n)vhlcl( M)i supply-side
the I owest of the three cold storage showases (1

in@rconayeting piping fine axsonding Gomt the patigaozt (@heof the eutdwlm;nt (11), the
third cold storage showase (14), is connected at the

lgwsst of ity thesmreold @@ﬁggﬁwcaﬁéﬁﬂ ElBapicRmgartpent popset temperature,
iquweS E Nﬂgé W%oggf; ?W Piﬁﬁasr Iggsggp@méotbg a0t %pstream side. In
ARG RN S —
MR ot T8 00 -
HO S wER VIS LS 6*19 §t9r %hg?vi%%%b d(?-le( IKAR ﬁ ﬁ'cﬁﬁ%pgx‘cment preset

I nt er connecti ng relna ter
t&h SrBufd) Cee. Ofthé r}ﬁlré e@dl’dl‘ dstgiﬁg@ddhmﬁsef'( tiflecohhédiéd at the most

odi ment will be descri nor e spec icall y. [0065]
db'h;@stg@mgidde [ nt erconnecting piping line (19) is
conposed of: a main piping line (4) extending from

SHGOND EMBODIMENTDOFITHE FRESBNT INVENEION| et port
(61) of the 20 outdoor unit (11); a third connecting

[¢G63i ng | ReferririgapoextoeFigireg3f thene ihehdwm st refitiganting gpmgatus (30)
poi nt s65) to the second fl ow nerging point (66);

apeording te o aeread emgogimsnhef the pecsemligve ml e anhlge ﬂlﬁ @ﬁﬁtteﬁ@()dlmem
secon flowrrerglng int (66) to the third f

inHegrehiscEying arparafs &0) PF th sqeppdyembPgimegt ptihﬁ twa sfagfgide circuit

A3 eiiiseiod ahtbe et goisueain s Rihe efrids 8?Wlﬂ@rla}eﬁcg°me°“ng

ol B, ABEH R0 By R i o

d fl i
B o T bl ping T e (o0

[G%SFnd' nﬂﬂc f&dé“ﬁgég?é&%@& ngpﬂﬁ Q?t@(ﬂf lst&%ﬁé‘d)ﬂfj a main piping

cold storage showc ethlrdf oW mer gi ng

1RO (4)t exténting fivnd e figy o fnle@ nERIOtN@SPitd itheg inlétngort (61) of the
65? extending fromthe outl et g?rt ?(g4§) of the fnlﬁst

oﬂ&oor(lmlltc(lls); arthigd coamevirassping 2ine(Sa)t dxteriditigr fbrh Itieafirst flow merging
merging point (67). In other words, in the gas-side

paintt €653 dorthe seqvgd glqyw meerging epo(riltg(ﬁ@;lm fdurthscannecting piping line (Sb)
return-side interconnecting piping line

extending from the second flow merging point (66) to the third flow merging point (67); a

first flow merging piping line (6a) extending from the outlet port (54) of the two-stage side
circuit (47) to the first flow merging point (65); a second flow merging piping line (6b)
extending from the outlet port (44) of the third cold storage showcase (14) to the second
flow merging point (66); a third flow merging piping line (6¢) extending from the outlet
port (34) of the second cold storage showcase (13) to the third flow merging point (67),

and a fourth flow merging piping line (6d) extending from the outlet port (24) of the first
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extending to the inlet port (61) of the outdoor unit
(11), the two-stage side circuit (47) is connected at
t he nost downstream side, and the | owest of the three
col d storage showcases 5 (12, 13, 14) in conpartnent
preset tenperature, i.e., th&3third cold storage
showcase (14), is connected at the nost downstream
@dl&i@toad(}g%ﬁow%et e’ 68 kitdrds 6w asgmBPYaRI6F). ( 17 othk8 words, in the
14). [0066] The(l e)ﬁtgth of the int gflgonnef:(t?)ng pi pi ng
gasnak inRsjoanédting lpypieX lied (19 gvHi choiatreirn-sidé litércparidcing piping line
(24, 34, 44) of the cold storage showcases (12, 13,
ddiondbectortbe irdetqrare@1pef thesoutddr mitp(dt); tenttwopstagsetide circuit (47) is
tenperature of the cold storage showcases (12, 13, 14)
Jeapesiedsat|thevmest downalgeim side, ang Hlee lowegitdf the threeecold storage showcases
i nterconnecting piping line extending fromthe outl et

F phowcase (14),

(% 13, 14hin campartment DRSS tergReraiure 16 tithird cald) stergee
i PlyecfB0 o b s et e e e b Stomiae chveases (12, 13,

1rZspectiveI y extending fromthe outlet ports (24, 34,
Af) of the cold storage showcases (12, 13, 14) to the

[pOSC o P The lelich dtnd fer X0t pifti RS rcppeblivell BRfthling from the
o(%ﬁ@trbo?{s (ﬂ‘,?éls 34f bR c&lﬁ'st(ﬁa%e fowcises RE2,988 %?é‘t%%iolges shorter as the

return-sidej interconnecting piplng line

compeartitmgnlesdeRAMe RGe ONthel ORI dtbrage siivi-astds (1B13] P4y Radbmes lower.
in each section. Consequently, the | oss of refrigerant

Ipaddidon, ¢he leagth of tHeMinteh@ngésing ipilsing lisd entendingifrdm the outlet port (54)
i nterconnecting piping line (19) becones 20
ofi her tovoi-stageedige eineiad (A7) tos tHevialep ortu(Gl ) of thagubdoon uaity(1bfis shorter
the interconnecting piping lines. As a result, the
thapsanyoif the fintergenaesting peng) lisetespestively extrading: fiem-the @atlet ports
i nterconnect i ng gi pin lines respectively extendin
S

(34 dth 4D 0ttt e aaeesﬂ'evzmse%ﬁl,z, 13,) 143 to theanlebpert £¢1) rogglac outdoor

s.h?ﬁsases (12, 13, 14) decreases as the length of the
b {dPconnect | ng piping |lines decreases and as the

(RRZT s 08 o RS R B0, e aFcf o gBba B sptions 4,5
R e R .
A
cdub@ by etheOSas-8fde’ FfehlrAQ Ryt irﬁét_%&%&h’cﬁn% aﬂgwiﬁ%g bi¥ne aﬂ??]ebecomes

of the interconnecting piping |ines exten fromt
appbkt:limhtenoécztfal (R 4aludfper 44t lehgthlif ad¢ ofahe dntSiconm@eng piping lines,

showcases (12, 13, 14) to the inlet port (61) of the
Aoaretalty theboss of deljigeraiPréssiiv@aaidd ByRRERTEnGdeTinfer&mBEding piping
lin%';/BlggIIJel\éEbgy extending from the outlet ports (24, 34, 44) of the cold storage
showcases (12, 13, 14) decreases as the length of the interconnecting piping lines decreases
and as the compartment preset temperature of the cold storage showcases (12, 13, 14)
decreases. In addition, the loss of refrigerant pressure caused by the interconnecting
piping line extending from the outlet port (54) of the two-stage side circuit (47) to the inlet
port (61) of the outdoor unit (11) is smaller than the loss of refrigerant pressure caused by

any of the interconnecting piping lines extending from the outlet ports (24, 34, 44) of the
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[0068] In the second enbodi nent, as in the first

enbodi nent, the | oss of refrigerant pressure caused

by the return-side interconnecting piping line (19)

conposed of the return- 5 side interconnecting piping

i nes respectively extending24romthe outlet ports

(24, 34, 44) of the cold storage showcase (12, 13, 14)

dond tbRagh aﬂl@&ca@&r(ﬁz (18114)0b thdif1epHo4 0 0¥ Bieloutdobl unit .
decreases as the conpartnent preset fenperature of the
ADNVANTAGEQUSSHPREETSSOF THE $ECONB)EMBOBRMENT

Consequently, in order that the refrigerant

[0068]or at v thetseogel ehbodément, dshia the ficdt iemdpoltiimaent, the loss of refrigerant
exchangers (21, 31, 41) of the cold storage showcases
Rrassyre3useddy thegeturo-sidscotercontenting piping tine €19 p@r@poaeé of the return-
the conpartnent preset tenperature, the refrigerant
S&Pdﬁtﬁrmqémgmeg dingy eespestively extspding; from dheautieh g’orts (24, 34, 44)

f the conpartnent preset er at
Ot(%ﬁg rséorégpag}o&cag%g; dp> 1hetocthe dnlgP B?"éééf)s?fo&f Qugioor unit (11)

%%f’ﬁe%éb Fobnpariiens e lempefHiHe o8 T B URBD e 12 13
IEE ﬁeér gs OfCor g&{uegff%emtonperr ﬁa‘clf W re%ée?&t e%%peo"‘f%etgmbgrature in the

e re urn- rconnec

P 'f%gﬁ@.ﬁ' e‘ifzh&r@@rsr&tluﬁ'ﬂ ﬁ%)dﬁg t4ép%<§n& t%ﬁdgﬁ%ﬁ&ﬁdwcaﬁésp{ﬂzg 13, 14) may

respectivel y exten tlet por

beckfne 3dequatd) with feSfect 3b NHE RufifpadiRest PRsétt fehipéAiireNthe refrigerant
units é(hiaqz 13, 14) tco t he |n?{gt pgrtgl?61) otpéthe £

ePapofive wﬁipbra(tﬂré)ls bt lo@er ShicAycérdiig toder| ofvelsd combarerdlent preset
refrigerant pressure loss is caused by a return-side
tenmeeataien n&atsi therefiirpiengbles eerhadf théeokdedtorage shalecases (12, 13, 14) to
I nt erconnecti ng p|p|ng line (19) that is 20 connected

effisienty pfovedeeompaninzge caflimgcase (15), and anong the
outlet ports (24, 34, 44) of the cold staora
[Q0681nc as 8 additiony m the sycond embedinesnt| the 1gss of rfefgsyraek PYFWHTC which

G e ey g EnEepREng T A@ugi(h@t Pg‘%E%%eS‘SA? the return-side
i %g@pgfet”g%{%pg%r e tspentiyCl Faladfing 13 étferqtgla s (24, 34, 44) of the
A A AR b
ist 3¢ shch RRPShEN ofeﬁf%é@m rﬁs’@%ﬁ&b%ﬂ he cHidell GH}BQ Cr@turn side

in pressure % meen e In utl et ports of

1nté9&§ﬁ1€£tnfg0ﬁigir§‘gs $RE drik caiinRRle’ RfIRRectMEC Bipingd) %ln)z‘ (19) that is

becones possible to suppress and | essen the anount

cothe@IVRY the FRBEEDLERR shiwtdie (P9 stEameRgTHcaRfIRt porid(24, 34, 44) of
ANOTHER EMBODI I\/EI\I'I'&.ES [OO?CS?S)Wth respect to Ie):ach

tht beldfsragaihoy caseb 018, 18114 and themitlebpora (3406 tint tsm&it‘age 51de circuit
that in the liquid-side (supply-side) interconnecting

4@), phegutlenport AS%¥) of the tvhrstagassidse digcuit (47) has the lowest refrigerant

pressure. This therefore makes it possible to suppress and lessen the refrigerant pressure

at the outlet port (54) of the freeze storage showcase (15), i.e., the discharge pressure of the

booster compressor (46), whereby the difference in pressure between the inlet and outlet

ports of the booster compressor (46) can be reduced. Accordingly, it becomes possible to

suppress and lessen the amount of power consumption in the booster compressor (46).

ANOTHER EMBODIMENT
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(return-side) interconnecting piping line (19) the

freeze storage showcase (15) is disposed neither at

t he nost upstream side nor at the nost downstream side

as in the foregoing 5 enbodi nents, but between two of

the cold storage showcases (23, 13, 14). [0071] In

addition, with respect to each of the foregoing

BoboKi MerwWsh rdshedBY el ofahé figgsngs umbodifihts] hensObelarranged such
storage showcases (12, 13, 14) are preset at the sane
thatizathenktid-pide S(etippl e side) aitercennestigapiping Hae (18)norsincthe gas-side
a case, it is preferable that the return-side o
(rettunr i) netetdongecping ipimng line6l9) dupfrezi stirggesshowaatier(§S) is disposed
fromthe outlet ports (24, 34, 10 44) of the cold, _
npitheragieths Hoow apsiseam) side 191 af fhe mest dewnsieam sids as pthe foregoing
of the outdoor unit (11 use approxi majely the sane
qrhodirgents but between wo qfé%%@%@ sloragp shopeages élﬁof%’l ‘th

B Aar ol adibtevich SEPERcoTGED RAPaRTeET PE Smpopisus, & may be
ag{]agé’%cﬂ g?cht\/\%léalg f%“g :Jc{og)ér) rsﬁ)g? eeg oq%qg%g gr{}ggﬁé hlgﬁgégg 2@’@%} 2t the same
?g@?@ﬁﬁ%ﬁgpﬂg éﬁt@rlfl@énrlaﬂ\;ﬁ %(\ﬂntezﬂ:h difter Nn QﬁghdﬁQ%%eyE?hfg gréidiable that the

respect to eac

réRfREa¢ Mer8oTRREAEN g links Wecﬂ@gly%kfeﬁﬂﬂ? giéoﬁyﬁﬁ duflétports (24, 34,

an air conditioning unit Is provided in

44y bf thg @bRINStoregd Shomicaded €12, 18)114)30 €t ialet P68 (61)tofitlfe outdoor unit (11)
preferable that the air conditioning unit is connected

chusetapproqithatelgrtheisanie refrigkyanbpressure iser connect i ng pi pi ng
line other than the |iquid- and gas-side ]

[0072¢r conlmeadditien, with pispéatdo lcacesf ¢l for¢@ying eabadiments, it may be
shoul d be noted that the above-descried enbodi nents

apprged syel thag (they refirigesant cinshis 2R dspreddehwith fayreorigere cold storage

intended jn any sense to |imt the scope of the ., lel with
shypvecsgssy and thabthiefewr orimoare sld)sfarage Shweases preconnected in parallel wi

appljcation range. [|NDUSTRI AL APPLI CABI LI TY] 25
ﬂiedgl%or}g\guzlalg. been described above, the present

[dr@f Intg ie ?I_ﬁt %ﬂggozlp B&éﬁwat%ééec; tt%/ ﬁ:laébn Itog %e;i’og{e%)ri%go Tc?)l;f)c!)iplents, it may be
a‘ﬁe el égﬁﬂr {g{ét gﬁ:afr_s’co @iﬁoﬁﬁgﬁﬁﬁtiﬁé&é@ﬁ&b 'Eja_dri#’_‘féhﬁci?cuit (20). In

suUeRAVRNES! id HURIbIEHBYHR dir bondRiHRE TR iCcdineakq & tﬁﬁrcﬁt'fﬂoor unit

of a refrigerating apparatus according to a firs
(13)Bp dhBREconhedtng pIpiRS HAE otivy SMdn @8:liquid- and gas-side interconnecting

piping lines (18, 19).

[0074] It should be noted that the above-descried embodiments are essentially
preferable examples which are not intended in any sense to limit the scope of the present
invention, its application, or its application range.

[INDUSTRIAL APPLICABILITY]
[0075] As has been described above, the present invention finds its utility in the field

of refrigerating apparatuses in which a plurality of utilization units are connected in

parallel with a heat source unit,
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Figure 2 is a schematic bl ock diagramof a
refrigerating apparatus according to 5 a second
variation of the first enbodi ment of the present
invention; and Figure 3 is a schematic block di agram
of a refrigerating apparatus 2ccording to a second
enbodi nent of the present invention. [ REFERENCE

P CRIPTIENIBIWHNGSR AWIRGE]] 10 11: OUTDOOR UNI'T
HEAT SOURCE UNI'T) 12: FIRST COLD STORAGE SHOWCASE

o8y E- $1heE 13 RischéhdicAAJdkMNagral di) a dobri gephttgNippakanid according
ST CE S SE (SI NGLE- STAGE SIDE UTI LI ZATI ON UNIT)

tha firdt enfiddRRerPOE the preSMGRv GIMOMCASE ( SI NGLE- STAGE SI DE
UTI LI ZATION UNIT OF LONEST COVPARTMENT PRESET

TEMPERATEIRE)e 215:a seRipRate WIdriaFasHOAcefizeaingapmpates according to
SIDE UTI LI ZATION UNIT) 18: LI QUI D-SI DE | NTERCONNECTI NG
FeppNGyariafign o Sbpifirst cmbpeimenfrEhepr et TrvgatingEndic LI NE)

20 19: GAS- SI DE | NTERCONNECT|.NG Pl PI NG. LI NE .

( RETURN- Bigpie 3 wssehematoeiagkngingspip| qlia refgeipling apparatus according to

sCeErI] RSO EXEUAESER) "R RST CoLD STORAGE |
EEEARE T P b P R DAY IG5 o i Lt zami o

[W) 24: OUTLET PORT OF FI RST COLD STORAGE SHOWCASE
LET PORT OF SINGLE- STAGE SI DE UTI LI ZATI ON UNIT)

211; GITDOREBRIBREA S RIRBEGERA) NG APPARATUS 31
COLD STORAGE HEAT EXCHANGER ( COOLI NG HEAT EXCHANGER)

OF2: FIRST COLD STORAGE SHOWCASE (SINGLE-STAGE SIDE UTILIZATION

UNIT)
13: SECOND COLD STORAGE SHOWCASE (SINGLE-STAGE SIDE

UTILIZATION UNIT)

14: THIRD COLD STORAGE SHOWCASE (SINGLE-STAGE SIDE UTILIZATION
UNIT OF LOWEST COMPARTMENT PRESET TEMPERATURE)

15: FREEZE STORAGE SHOWCASE (TWO-STAGE SIDE UTILIZATION UNIT)

18: LIQUID-SIDE INTERCONNECTING PIPING LINE (SUPPLY-SIDE
INTERCONNECTING PIPING LINE)

19: GAS-SIDE INTERCONNECTING PIPING LINE (RETURN-SIDE
INTERCONNECTING PIPING LINE)

20: REFRIGERANT CIRCUIT
#21: COLD STORAGE HEAT EXCHANGER (COOLING HEAT EXCHANGER ) OF

FIRST COLD STORAGE SHOWCASE
23: INLET PORT OF FIRST COLD STORAGE SHOWCASE (INLET PORT OF

SINGLE-STAGE SIDE UTILIZATION UNIT)
24: OUTLET PORT OF FIRST COLD STORAGE SHOWCASE (OUTLET PORT OF

SINGLE-STAGE SIDE UTILIZATION UNIT)
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SECOND COLD STORAGE SHOWNCASE 5 33: | NLET PORT OF
SECOND COLD STORACGE SHOWCASE (I NLET PORT OF

SI NGLE- STAGE SI DE UTI LI ZATION UNI' T) 34: QOUTLET PORT OF
SECOND COLD STORAGE SHOWCASE ( QUTLET PORT OF

SI NGLE- STAGE SI DE UTI LI ZATI OR7UNI T) 41: COLD STORAGE
HEAT EXCHANGER ( COCLI NG HEAT EXCHANGER) OF 10 THI RD

CQo PCEMIRAGESGIIONCASE 43: | NLET PORT OF THI RD COLD
STORAGE SHOWCASE (I NLET PORT OF SI NGLE- STAGE SI DE

UBDLRERRIGERANNG APPARATUSET PORT OF THI RD COLD
STORAGE SHOWCASE ( OUTLET PORT OF SI NGLE- STAGE SI DE
USLLCOATD SNOBMIGH HEATABXOBZOSGER (COPRRESEHEAR EXCHANGER ) OF
TWO- STAGE SIDE CIRCU T 51: FREEZE STORAGE HEAT

SECPHRNEERLD @?@B“P\@EWNGER | NLET PORT OF

T%&%f‘%@ gTes &pﬁ%m&%‘r&%ﬁ&ﬁ“@fﬁmﬁf@ PORT OF
%ﬁﬁﬁ%ﬁ%@ﬁlﬁ%ﬁ@%@ WFRE N T) 25 28 G aim

4 NILEIIERT @7 SERERIT I P RO ALRENOCASE PhlrLET poRT
dr%%%?é%?ve @S%U’lﬁﬁ@m coe-l\lﬁ ng hgg\t :>1<2:hanger S
(41, cBLD $tORAGH YIEON EXEH RNGER E@@@LWG@EMW@HANGER) OF

its associated 5 conpartnent so that the associ ated

THIRPECOUPS TORAIGHSHOW@EABEedet er m ned preset
tenperature, and a single heat source unit (11) having

a43: oILEF PORT ) THIR® €OLD S RORAGE SHOMCASEr NLET PORT OF
(20) in which the single-stage side utilization units
S(NQLE&LSE[AGE&)DE%H&ME@%WNIH‘)par allel with the heat

Sg4u r(S:STEE"IFtPO T Z)FQIYHIIR% %rOc]:'.?Dn g%g)wkf{] E SIHDOW%ASE (OUTLET PORT OF
SINGLE-STAGE SIDE UTILIZATION UNIT)
46: BOOSTER COMPRESSOR
47: TWO-STAGE SIDE CIRCUIT
51: FREEZE STORAGE HEAT EXCHANGER (COOLING HEAT EXCHANGER)
53: INLET PORT OF TWO-STAGE SIDE CIRCUIT
54: OUTLET PORT OF TWO-STAGE SIDE CIRCUIT
61: INLET PORT OF OUTDOOR UNIT (INLET PORT OF HEAT SOURCE UNIT)
71: OUTLET PORT OF OUTDOOR UNIT (OUTLET PORT OF HEAT SOURCE

UNIT)
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(18, 19) refrigerant is circul ated between each of the
single-stage side utilization units (12, 10 13, 14)
and the heat source unit (11) whereby single-stage
conpression refrigeration cycles are perforned,
wherein the | oss of pressuré8f the refrigerant which
is caused in the return-side interconnecting piping
Clhimde® (19) conprising return-side interconnecting
piping lines respectively extending fromoutlet ports
1. (24, Rffrigehtind appaeatss ogherisingrge phirality utfi dingledsiage sids utilization
units (12, 13, 14) to an inlet port (61) of the heat
unge el i) hatiny coslisgheat axbhanigars @he31,a4 Drisspectively, each of the
refrigerant pressure | oss becones smaller as the ,
coplingpheat geehangers 421, Hledbepeing eenfigured; leprayide reclyzRfdts associated
side utilization units (12, 13, 14), cpnnected .
COPPARBER] $R| @a'b;}hq Resogatide Sompartment is kept gt @ predetermined preset

RIS BBy AT,

i ERBbAECLAOPRGEth Mk B8 M 8 b Bon s 12,15,
14) bRERAAEAEPI SHYT WFPRE BhNELREMATLT WoimREt e g iping lines
(18,h$|) !réﬁig&raﬂﬂfstc_i&@ﬁted PRitweett IhclPbf th %ingléﬂﬁtb% S8 @08li&kige units (12,

utifization units (12, 13, 14), the urality of
135 1 NG th¢ REE solircé Ui {119 vhervby Single2stadeScoriptpssivnerefrigeration cycles
arranged nore upstream as the conpartnent preset
ar¢ perfieretiure in the single-stage side 25 utilization
units (12, 13, 14) becones lower. 2. A refrigerating _
whepginr tieubss afppiessung: ofathel tafripérayt whichi igylcaussdaiye the geturn-side
_utilization units 512, 13, 14) having cooling heat .
intgseonngstiag spipme, lize, (19)) comensjsing irgamyside daterepnnegingogiping lines

ool et 1 G ot o B a4 o
o Tt U6, 30 B sSTBRL TI bl S7B o8 g & o e he
o84 E ot e AR e SRR 38 d AhrtER 8l Bmporare
i b 8 A 012, 13, L0 BB AT RS b he torsaid

refuff-§ii6 %@ﬁ%hﬁ&ﬁng E}])E’;iiﬂg Leh@Sthe (ARt pdRX6T)ESH the Be@doutde unit (11)
circul ated betwe each of the single-stage side

bedbrnbd bRt @Adunits (12, 13, 14) and the heat source

unit (11) whereby singl e-stage conpression _
inr dfer isgeylgdsiden imtypebesectiag epiparef dingedl8)whanpoesedt be the supply-side

| ength of return-side interconnecting piping l'ines
integ®peatingqlipingdinen ditablishingmespective connections between the outlet ports
(71) of the heat source unit (11) and the inlet port (23, 33, ,43) of the single-stage side
utilization units (12, 13, 14), the plurality of single-stage utilization units (12, 13, 14) are
arranged more upstream as the compartment preset temperature in the single-stage side

utilization units (12, 13, 14) becomes lower.

2. A refrigerating apparatus comprising: a plurality of single-stage side utilization

units (12, 13, 14) having cooling heat exchangers (21, 31, 41) respectively, each of the
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10 outlet ports (24, 34, 44) of the single-stage side
utilization units (12, 13, 14) to an inlet port (61)
of the heat source unit (11) is set such that the
aforesaid | ength beconmes shorter as the conpartnent
preset tenperature in the si2¥yl e-stage side
utilization units (12, 13, 14) connected respectively
cobling heat ak eHangerks ¢21, 31y 80y Sdifle configREainectide goding ofts associated
lines to the inlet port (61) of the heat source unit
cofriphjtmbaic soethal theemssoaiated] Sompartthentsispjsept- 8t depredetermined preset
i nterconnecting piping line (18) conposed of the
tersperptuye, shdl e singhe lemat smuneecunit(d phayingpe tampresses (2 | sh| ng
respective connections between the outlet ports 71).
wrmln i a edigeraptiplcquitu@P} in(whirh shesingle-stage side p@ﬂl?at(ozlsumts (12, 13,
43) of . the gl e-s e side lization
14@ @12: copgzactgdgf)n patrﬁigl ith-the thp% sgprcgiu,qw(éi)SI{yalgléﬁrconnectmg piping lines

ety %%%ﬁlaﬁréiﬁw%%me%é? ol G
AN PR P S e

wherein in the return- S|de i nt erconnecti ng
pPplng Flne (19) conposed of the return-side

Redif HEOTUABEH df1BruPh-BidE Intbi cBRFechifl PRl S NhETresRBAGAY leXRnding from
Wconlnectl oggl bet ween thr(le c?ut (gt %%Bjtlsg 25 (621238 3431 44) &

ouflkt HdiR (24,1, a4 péBrbie S&gﬁe‘sta—%el sidezailizatiorinitsy(12,113, 14)Bto an inlet port
14) and the inl et port (6 of the heat source unit
(60)1d)the hbe sphinae ahit (11)df ses ising] thaisthagforesaid lemgthibecorne sherter as the
(12, 13, 14) are arranged nore downstream as the
coumanmenhprﬁseqoteawramlenmeﬂm singleistage hede jufiljzationt wejts (12 13, 14)
side wutilization units (12, 13, 14) becones | ower.
connecwﬁieresmvfw@@ rbatthmgfoz;q@pldrra&uutméfs infeRPORFEIng PIING h%es to the inlet
%rel n said refrigerating appa at us further
FriohL ke Beatpuise dgie (L) Beccmnsscoyer. inwhich a

iny 5 S sise iepisosnEhE  Haifi ﬁwgl?%%)ﬂé‘%ﬁgs@@opf {je ofupply-side
1n{erc ?c?%é 1%g lf( %g%gt'gﬁln%n@ %%ﬂt% cggr?ecgﬁﬁsoﬁét%%g the outlet ports

ermne

(7i)egp eeﬁéé{ SoitBd uﬁlt k(?ﬁse\%a?rthg QHT@{ 5&%3 (£50)49" & the single-stage side

connected I n serl erel the ref i ger ant

utﬂizﬁt%ﬂ ﬁm(sz@k ii‘ e14§ V‘éﬁe lﬁfglﬁysdf@ﬁlg@é §t6p Litil{Ahfibn udits (12, 13, 14) are

toget her wit gl e-Stage side utilization units

arfahged Indre hﬂétreaﬁpﬂs’lﬁfet @npaitnitat prdsel tempefatireeiniatsingle-stage side
source unit (11) by the interconnecting piping |ines

utilikBtionl®itsq 02, 13hedyekomgeloawet. i s circul ated between

the two-stage side utilization unit (15) and the heat

source unit (11) whereby two- 10 stage conpression

refrl eration cycles are perforned.

e refrigerating apparatus of claim 1 or 2,

wherein in the return-side interconnecting piping line (19) composed of the return-side
interconnecting piping lines establishing respective connections between the outlet ports
(24, 34, 44) of the single-stage side utilization units (12, 13, 14) and the inlet port (61) of
the heat source unit (11), the plurality of single-stage utilization units (12, 13, 14) are
arranged more downstream as the compartment preset temperature in the single-stage side

utilization units (12, 13, 14) becomes lower.



10

15

20

25

5. The refrigerating apparatus of claim4, wherein the
two-stage side circuit (47) is connected at the nost
upstreamside in the return- side interconnecting

pi ping line (19) conposed of the return-side

i nterconnecting piping 15 BoOnes establishing
respective connections between the outlet ports (24,

4.34, Ah) réftighREng bpiSrRuSbPGH che@E clalrhd 1 3ati on units
(12, 13, 1§) and an outlet port (54) of the two-stage

witerélf saidrrefiigerating appaatis fineher fhadidep artivo(shdge side ditvmit(dadxin which
source unit (11). 6. The refrigerating apparatus of

a mtcastagssid@ Qtilibaioai unit (16) haxing taawpelisg Heatosxchariger (54))confgured to
connected at the nost upstreamside in the _

previgptyolivigdd its pssociatndrootnarimept 351 thet the awsogiagyl comppiment is kept at
of the supply-side interconnecting pipinglines i )

a rredeiemingd PrgSet EEPREEVRFANE GrQEBIET SPRPIBBLNLDY) e fonpegtedin series;

wl%gﬁ[:ign élg gl%%{e?%%%rg%ﬁl%g{ct (gﬁgtlfl)é ﬁﬁa%gaigtgts%égigﬁgggﬁ)hl%, {orélet":f“lter with the
silijg:lci:-lftiﬁéea Hﬂg%&ﬁgé@%ﬁgéé(&?’} i‘}li %,% %P?‘;l]lgctg(g iA Bl\r%flelp\%tﬁ tle’Rdat source
unit (11) by the interconnecting piping lines (18, 19) and the refrigerant is circulated
between the two-stage side utilization unit (15) and the heat source unit (11) whereby two-

stage compression refrigeration cycles are performed.

5. The refrigerating apparatus of claim 4,

wherein the two-stage side circuit (47) is connected at the most upstream side in the return-
side interconnecting piping line (19) composed of the return-side interconnecting piping
lines establishing respective connections between the outlet ports (24, 34, 44) of the single-
stage side utilization units (12, 13, 14) and an outlet port (54) of the two-stage side circuit

(47) and the inlet port (61) of the heat source unit (11).

6. The refrigerating apparatus of claim §,

wherein the two-stage side circuit (47) is connected at the most upstream side in the
supply-side interconnecting piping line (18) composed of the supply-side interconnecting
piping lines establishing respective connections between the outlet port (71) of the heat
source unit (11) and the inlet ports (23, 33, 43) of the single-stage side utilization units (12,

13, 14) and an inlet port (53) of the two-stage side circuit (47).



