Rte 1 REFRI GERATI NG APPARATUS TECHNI CAL FI ELD [ 0001]
This invention relates to a refrigerating apparatus in
which a plurality of utililzation units are connected
in parallel with a heat source unit. BACKGROUND ART
[0002] For many years, a refrigerating apparatus of

the type, in whi BI‘EEWIN@ PARATYS zation units

are connected in parallel with a single heat source
unit, has been known in the art. For exanple, such a

’%%EFS of refrigerating apparatus is installed in a
TEC AhiEdD store and provides cold storage and

freeze storage in, showases, in the store. . In_this \
[0001} o r i Hif dnyenion gslates: @s2 refiigernting apparatys inwughsa plurality of
equi pped with a conpressor. and a heat _source-side

utilizaign unids g sApeactefin paralgl Witk a esspuicsigiteach of t he
utilization units is provided wth a cooling heat

BACKGRQUYPDAREG an expansion valve. The utilization
units_are connected to the heat source unjt Eiy ]

[0002] nt erkesinast Yoo6s: g sftigratingappamisof dthe Hipey fewhich a plurality of
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the a}, o OB CREIEPIe, BT EPE RORAFEINS FRROSTS FATHEBBLE. Seomysaience
store b PEVdrBI ULl el TFFeR RPEEs ARCHOMGERES B e STy o this
rftigHRL PTG 18t FQHTA PRALH GRUGRP S SOBBARSRY B a heat
source;FyiF feat ghapgen wle o B cibra e il ths wiiion SRH Bgppovided
it 3o ot S e o SRS RS 1Y LAy are
conne i PN DR BB R SHOPHE PRVERIPECHPSEERS FRoh of the
A b 0L B SRl Ly 0, S8 Sk BUEA Boting
heat e{;\rﬁ%iplgtiar:i% s% :égggx%;ngﬁggﬁxg%gmp%gntsﬁr&re? tentlpréreaugr% %if %ﬁeosrllmgvrc]:ases.
[0003] JP-A-2003-314909 discloses a refrigerating apparatus which is of the above-
described ‘Eype. In this patent document, Figure 1 thereof shows a refrigerating 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
in 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




i o

source unit and utilization units is made mainly by
the layout of the facility as well as by 2 the style
of service. And the | ength2of interconnecting piping
lines fromthe outlet ports of the utilization units
to the inlet port of the heat source .unit i
the stylpphserviced Apd thiclengthiiinigreconperting piping &a%éomqﬂ? oytlet ports
well as by the |ayout of_ the utiIizati%GFunLt%.thO?S ¢
of the iElizstign ygits/to the inlefrporiafdhe heat ganree pait 15 dstermiped by the layout o
I nterconnecting %iping Iing extendi ng fromthe outl et
the hegf spurce pnis g& wetlias by Sae laxoutef thegitilizaten Milsnpar t ment
reset tenperature to the iqlet p%rt of the heat .. .
[OOOSﬁour recgrdingliva n 1508 re2stsy 1he lengta Pt a1 ijprgapnecting piping line
utilization unit of higher_gonpartnen% preset
extendingnfeom ithe coutleh, porc R Hng awiilizatip ynit of (lpwer sgmpayment preset
that the | oss of refrigerant pressur mhicq IS C us&? th
tempeyafire He thenletpesrt @f the heat soBrrs it Mgy Saeﬁ?rﬁa PRESE ¢ other

. r_espe_ctive_laﬁ/ extending fromthe outl etpPo‘FFi\s of the . th
utilizatien jupit f; i gher gompartment REsspllCAPEFRNE- ofn FYR §£a%e, there IS the
.source unit becqomes.higher in one utilizatipn upit of .
possibilgyethat dhgass: ok rﬂe%pﬂe&fétprﬁé%% vahigh ds ¢ ased fng fg return-side
. other uti]ization unit_of higher, conpartnent set.,. ..
intercqnageiinepiping, lines aesppctively prigndingfromy e putlsb ports of &sr jgation
. pressure at the outlet ports of th u.tilizai.i an u.itﬁ
units tg the injet pprtof thecheahsougeaiid beepinss Blebeinone ufiliggfion umt of lower

utilization units becope higher in the opone..
compariment PEGSELIeMpSTatuIg tﬁ%%yhec%a\lqlmgﬂ?n b\p.lgé thigher compartment

tenperature than in the other utilization wunit of
preset fempREatutes npar t ment preset tenperature. Consequently,
evapor, n the.gn
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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.



unit to thereby aimat acconplishing inprovenent in
the efficiency of the refrigerant apparatus. 3 MEANS
FOR OVERCOM NG THE PROBLEN®B [ 0008] The present

invention provides, as first to fourth aspects,
refrigeratin apparatuses (30) each of which
MEAKS FOR MRCEJMENEIIHEIRRQB MSngl e- st age side
utilization wunits (12, 13, 14) havi nq. %%ﬁl [ n&‘ttheatﬁ_. "
[0008)ex chafbe rpresert ingention 1proyidep edt ifFel j0 TeWEH aspeily reingerating

cooling heat exchangers (21, 31, 41) heing configured. .
apparatizep (H)i edeh o ovliichy conprises: ¢ soplugalith o m@%f%ee e&ﬁﬂlm‘m

that the associated conpartnment is kept . at

units 2ot Brhiavig probisatheat exabangarsi (&l Hndl) Bispg"%‘feu%leém of the

heat source unit (11) having_a conpressor (29), .. .
coolingfheateixehangets (21e3hidde being centfigyed t¢ provi %C‘Xﬂﬁi“é pfit§epssociated

singl e-stage side utilization units (12, 13, %@ ar e, ;
compartommé coe that rihp aasavdiated \gompartmenh dg  keph At c@ RIRTSICPYRGC prese

by interconnecting piping lines (18, 19 refrigerant. .
tempefagurej ansu(bh aeingbeheas sptreg nit GH)haxing m@qnéprgfsgg 993, g@erem in a
utilization units (12, 13

14) .and pt.he, heat. s
refrigarantt cigchit) (28 an eid}iclg,ﬂp@pi@g@tsé% si Zation units ?ﬁf, Cl%, 14) are

refrigeration cycles are perfaorned. [0009] l.n. the
connegted il prrabieliwith the pantasourse ugd1brby lﬁaeﬂrc{mé%h BE‘ﬁH“}Cﬁ £18,19)

| oss of pressure of the refrigerant, whi.ch is cau

refigérantinire Selen Mebrass cpel of 6 HGAERAGE BB RHEAIOTEaT 13, 19
conprising return-side interconnecting .pipi [ i.nes

and theclest Sowpe WpitcH L WHTRGY [SRglE- B3¢ EPMPRIFDR TEBIRETARn oygfes are
of the single-stage side utilization units (12, 13,

performgd. t o an inlet port (61) of the heat source unit

[0009br ob st e rofsgerading SapTRR Y0P EFURpPR Liegis Of pressure of
the reBaersnt OTnch Ho ARG 40 <HS ARG REIORA.RE MIPIE Tne (19
compIiFng Btk GBIHEITE LAy RPHEL Lo s ReP RN ERG SRS ok outlet
ports (56 4wt the SRalerasS-cH o BPECRe Lt 1) (Al ik 61
of thahast et W (Dl et D AIcBE SR o PR IBE B} DRosgp Joss i
cause i S e e R, PR O onftd, 8 fowest of
the singipeiage PRS0 PRARANTES (1R 3o Do Shmbelindle Yréaflcfhperaure

[0010] In the refrigerating apparatus (30) of the second aspect, the loss of pressure of

the refrigerant which is caused in the return-side interconnecting piping line (19)
comprising return-side interconnecting piping lines respectively extending from 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 refrigerant pressure loss becomes
smaller as 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.



smal l er as the conpartnent preset tenperature in the
single-stage side utilization units (12, 13, 14)
connect ed respectively by #he aforesaid return-side
i nterconnecting piping lines to the inlet port (61)

of the h g |
00111y ¢ He therotriguRiE RPN BETCABTA BiDetn ie [ipgth of fetbm-side

aspect, the Iength of return-sid i nt conn
mtercgmpﬁ@g pipifg; lipessrsepctiyely f@m&ﬁjﬁﬁ@ oyt PSEFF ?g‘i %‘g (443 of the
(24, 34, 44) of the single-stage. side 5 %ﬁﬁ
smglecﬁﬁaaessuéemﬂh@yon mats (2, da: 14) toranpipist P@Gl()% é“%%%ﬂ“m unit
source unit (11) is, set such that a s Jdé&gturn-sid% th
(11) iy Sﬁté’ﬁ@}bﬂl@éétSﬁWgre isiflg Intepronnegting pipag ding (halds cgniagied to the
| owest of the S|ngle Sstage side utI|IZ?tIQn uni t 1%,
lowesy 3f the) singlestaggasideraiidizpions apts (dn ddadd) an'; ompgatment 'preset
shortest return-side_interconnecting qulng l'ine.
tempe[rmfz? thershpriest retprm-$ds MESTERINSFINE RIPTRE ’(1130) of the
urth aspect, the length of r
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IR AR DA g
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first to fourth aspects, a refrlgeratlng
becorwjg &us in V\,hl ch in the return-side interconnecting
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[0014] The present invention provides, as a sixth aspect according to the fifth aspect,
a refrigerating apparatus in which in the supply-side interconnecting piping line (18)
composed of supply-side interconnecting piping lines establishing respective connections
between an outlet port (71) of the heat source unit (11) and inlet ports (23, 33, 43) of the
single-stage side utilization units (12, 13, 14) the lowest of the single-stage side utilization
units (12, 13, 14) in compartment preset temperature is connected at the most upstream

side.
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between an outlet port (71) of the heat source unit
(11) and inlet ports (23, 33, 43) of the single-stage
side utilization units (12 13, 14) the | owest of the
singl e-stage side utilization wunits (12, 13, 14) in

conpartnment preset tenperature is connected @fﬁ'ﬁt he £
[0015]most ThpPresertrinventiga prgvides, sis 3 FRyTRIN 2§pret JpeAIding to any one o
i nvention provides, as a seventh aspect accordi nﬂ to
the firsirip ©xid asbects,he refrigetating apparaRs 48 pwhich the refrigeratiig apparatus
refrigerating apparatus in which the refrigeratin .
furtherdipglndeata vo-stage $16¢ craB! Gbin Which.BO-RREeSI SrtiiZagn poit (15)
(47) in which a two-stage side utili zigti on..unit #152} iated
havinghaonljng heefoexahgnges 451k cenBenged to provide fopling &f i associate
provi de cooling of its associ ated _conpart rreéegltF so.tgat
compattimgnt seothiehtthel aseeinied PoMpartmeRie bt kapt 3t & PIRACISIINEE  Preset
preset tenperature and a booster conpressor 84% are
tempetabiie aad @ cbooster eempressoa (#6); #re cRBNGeiad, ingisRighand dp the refrigerant
(20) the two-stage side circuit (47) .is, together w.t.h .
circuitt(2@) the tnyo-stage aigle circwis (4Diis togsthes it thesinglerstagq side Plﬂ;l,”‘a“‘m
~connected in parallel with the heat source unit ((Sh’l)) th
units B12,t kB 1#ht eonnsaigdcin marabichi wish | theeheat  sourgeyyunit, (1), by the
refrigerant is circul ated between the two:stage _.side
intercamng¢tingnipiog lines (18¢ 19)and the reldzerantiis §‘6‘2Hﬁitﬁd Eﬁ‘?‘%e’(‘ {hie two-stage
wher eby two-stage conpression _re{ri eration cycles ;
side ugilizationr yriy ﬁ@.mﬁdb&é}eatrp@lrw usi (41} woers YéW%‘fﬂéGi Papression
_as_an eighth agspect according to the seventh aspect,
reﬁlgeaauoeﬁw@émpqﬁ@na%ar atus in which the two-stage side

circuit (47) is connected at the st upstream side th
100161 1" § Hiermreseht rSredtaon FROUIASS-Afctt FRLBRBROL AT AR pEE seven
conposed of the return-side interconnect.i pipin
aspect) ¢ rn%ég@gti%amrﬁwnr%@sh the tyvo- e iR ST (B D) \%éﬁﬂn‘i%ﬁd at the
the outlet ports (24, 34, 44) of the sj.nglgsstage
most pren s S heofeRu s 16290‘{')9?’5“!54911’%11 i () goRgposed of the
ort. (54) of the two-stage . sjde circuit (47).an 1) g
remf)sgfgllgt(wﬁmﬁmg mﬁﬁ’ws ?ﬁ?%lﬁé% f%*‘g?g?tb"ee ‘i?ﬁP?‘?m(‘i?’f. eeh () the
outletF@ggédﬂi, é&éi@f)ggfs Q f;]alg Veg%_: Sggﬁ ﬁtrilOV 'Blgil{]i’tsagu? lg,l M)rknd an outlet
refrigerating apparatus.in waigh .t t Wo- st age. Si .
port (34) 0 ik sk SICarevAa 2t i nfgE et g o B et S i

in the supply-side interconnecting piping |ine (18)
(11). conposed of the

[0017] The present invention provides, as a ninth aspect according to the eighth
aspect, a refrigerating apparatus in which 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 (i)
the outlet port (71) of the heat source unit (11) and (ii) 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).

OPERATION OF THE INVENTION

[0018] In the first aspect of the present invention, the pressure of refrigerant at the




suppl y-si de interconnecting piping |lines establishing
respective connections between (i) the outlet port
(71) of the heat source umdt (11) and (ii) the inlet
ports (23, 33, 43) of the single-stage side

utilization units (12, 13, .14) and an.inlet port (53
outlet port () oliiestinele-sia didecutilizabn (i) (SbphigtT e deWFhgof the
) I NVENTI ON [ 0018] In the first aspect of the present .
single-stage sideonilization pritss 62 d3oA3) i £oRRATHRENt Hresel dempperature is the
outlet port (44) of the single- stthage f‘i de utilization .
lowesty nilhe evaporativiedessyre elorafaggant iprihe gmelesstagn side paﬁaatwn units

side utilization units (12, 13, 13) in conpartnent
(12, 13, Ad) istappeowiraatgly gapal 1§ thepressusgef refrigerantay g&ﬁ%ﬁﬁ@%ﬂs (24, 34,

ressure of refrigerant in the_ single-stage side
44) of fhe Singlerstage $idg ﬂlﬁﬂza(tm, units (12433, apﬁ%%i snotharwagy befh the
. to the pressure of refrigerant at the outlet. ports .
refrigerans evapprativgpressprerand the sefrigerant gyaperayiye G?IPP‘?@'E‘{? Pnthe single-
units (12, 13, 14). Stated anot her y, both the
stage 5169 P BRatian uniss ABbr b 13 derieasey R ths T THSsEant GFSoYE 2 dhe outle
evaporative tenperature in, the single- stage, si
ports (R4, |34z A4)o0f b isinglerstage sideq wiiligationynits éﬁ'gt % decreases.

refrigerant pressure at the outl et,

orts. (24, 34, 44) .
Conseqgentljjcths; ToGiEETet AYRPOIRUNS (GHIDETESUE 1B A0 ﬁ%ns?('i(tigf, sid ,““1&3“0“

. 14) decreases. Consequently, the refrigerant .
unit (1) o8 Jpwest\compapmsphPisse EMPERENE LS &Pee["é\tgeab among the refrigerant

caporir e bbbt S50 OTRER Bl

i R AT D ——

ot SSRGS B b G  opgs o

A R AR E g A s
. preset tenperature. HSE%UEHH

both th . .
rofrigdFuk e RAAN GRS AR W TRIEELAN VAP o PR i e sinele-
sage G4 RHZRPS i B 13) e decraiue i S fing bAREof ¥ Sompartment

ascendi ng order of the conpartnent preset
preset {GmPSIAtAIG r o. [ 0020] The | oss of refrigerant pressure

002021 s WGBSR SRR % Sl piing e i
oo Gk B\ SAEEREAL T B " sty

in the rthenf'cf ellsggét%?tthé) lgrggesn%l Eneve\rll@cl)rg Qhé os§

8t rse%ggerant 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
single-stage side utilization units (12, 13, 14) to the inlet port (61) of the heat source unit
(11) is easily minimized in one of the return-side interconnecting piping lines that is
connected to the lowest of the single-stage side utilization units (12, 13, 14) in
compartment preset temperature.

[0021] In the fourth aspect of the present invention, the loss of refrigerant pressure



in the return-side interconnecting piping line (19)
conposed of the return-side -interconnecting piping
l'ines respectively extendi?ng fromthe outlet ports
(24, 34, 44) of the single-stage side utilization

units (12, 13, 14) to the inlet port (61) of th at
which Baansed initiet retr-Fdeiinterepgnecjingipiping Hag %15}) cé?i‘%’é’%‘ff‘ie ?fﬂtge return-

return-side interconnecting pipjing_lin Sgtélgat IS
side intepovneedting piping fhines caspeatively q:ﬁ@dgmgquguglﬁ etpquis (24, 34, 44)

utilization units (12, 13, 14) in  conpartnent_preset
of the tingipetage side utifiggivn|units (1%hd 35 brtokhe dlortdg‘fl ‘P1fetge heat source
present invention, the |oss of refrigerant ﬁ%ess re 7 d
unit (19)hiends fosdeceraseds the compartarent presetdemparaiite dh g RgigStage side
pi ping line (19) conposed of the return- side ,. .
utilizationt enisofiRet3, 1 conpeatesl by eestetwasids; IDjFYIESUNg Bipilg lines to
fromthe outlet ports (24, 34, 44) of the
the inletiportl(61)sifabehesit deuroe i 4d) desreasas-t s (12, 13, 14) to
the inlet port (61) of the heat source ,ugét %11& Hizat
[0022]t enddn the fiftbraspecs ofghe ipeesertninaentinn the) siggisrstage side utilization
tenperature in the single-stage side utilization
unit (14nbf Bwetompartment presshteoPSEATEP if ennested,dt tag most downstream
i nterconnecting piping lines to the inlet, port. 6%#@ d
side incthe revernkside: inteneampecting piping Jine {1 ineibsr Wprsks 389 sipglersiage side
fifth aspect of the present inventiﬁn, the .
utilizatomypie(ld) ssponseated on fheinzar sidmiromthe heat sgurge unih (11,
conpartment preset tenperature is copnected at the .. .
[0023ost Inidisnsixtheaspectsphithe] presenk FVERHpH- ¢ glngle-stage 5i0€ utilzation
i nterconnecting piping line (19), in.qther words th
unit (B)ngf dowseshpompariment, Prasplz SAMRSEALHTS thefgujs F%‘%‘i?ae%tt g’& most
on the near side fromthe heat sourcg uzbb ﬁllh. side
downstie@aidel in the geturmxside injpreennesting pIIng Hue (19 (6o RR it near
the single-stage side utilization wunit (14) of.|lowest .
from tbompetr ommserims A0 compsstedt ribe sk HPTHEtR: Bt g HpBy-side
the nost downstreamside in t%; %etuhn-side
e

interconneetingopipierlinec(18) fienn thgeqriige frpmthe hggt spiee it (1) In

other prvedrtbe Spsle seam Bt ipionout (Y OC 1t WORFatel preset
o, S oGl e bR R ) st
s e Bt % bl i L b5l s
i e o 5 b BB L uit iy e
s b bt o B S SR F s e
sourcep Iu.rF1)1|t ?ﬂ)l ! Egns(e%l?n)entfy? %en compared to the single-stage side utilization units
(12, 13), more liquid refrigerant tends to flow into the single-stage side utiliza_ltion unit (14)
of lowest compartment preset temperature which requires higher cooling capability than
the single-stage side utilization units (12, 13).

[0024] In the seventh aspect of the present invention, one part of refrigerant exiting

the heat source unit (11) flows into the single-stage side utilization units (12, 13, 14),

becomes evaporated in the cooling heat exchangers (21, 31, 41), is thereafter returned back




that refrigerant easily flows into the single-stage
side utilization unit (14) fromthe heat source unit
(11). Consequently, when c8npared to the single-stage
side utilization units (12, 13), nore liquid

refrigerant tends to flow into, the single-sta
to the heat Seurae paih (i Whileron the other baged the o *lﬂﬁsﬁ'{l 8‘?‘&@8‘("5 into the
tenperature which requires higher, co I in pabi
two-stageayide wtHizapmynit (K) creompsievapPratsdilthefo e a‘(?ﬁ‘fhaager G),

0024] In the seventh aspec¢t of the pre
is comrweef{ inothe h@ﬁéteb EPMPIEFSOr £46); g@f ithersaftes W&‘m?‘ﬁ gaﬂ%%?t the heat
source unit (11) flows .into the single-stage L
source it (Lkht .Mvoahnglg, thg pefrigesant;ngm th%%bﬁése i %BB zgtioq ynjf (15)

t he cooling heat exchangers (2

i increated GupieaIry B the hoA-IBLERIoSSOr (46) P shaihé thad tFrfE@hﬁﬁﬂ}e outlet
: while on the other hand the other r;j i’%ﬁtﬁ
port Oéﬁbﬁtwféw Jide ereH(4T) ibetsby grakingit Popsible A9x ﬁF?f“gefant
(15), becones evapqrated in the coolin heatég id
evaporatiys pressureciichthes EdgsTant: SHaPOIIHYE é?m%%?frf‘eé% e %‘ZB)S ge side
and is thereafter returped back to the hea{{ﬁﬂsi
utilizagipn pni¢ (13) to he sehayiongryaluen thandhe sigelezsagcrsicsmt
two-stage side utilization unit (15) is increased in

13, 14br essure by the booster conpressor (46) by the tine
hat it reaches the oqutlet port, of the two-st,

(002541 c Jnithe afghth aseest €6 fhe-girsenl IIVERRR, i ivio-figse BT FgHEQ) to
whichls gpRGEIeR Jbe bERfE ATV AohE ToBEdcc gethe gt P side in
the rebiR IG5 NEPEOBIEBE e e (TPat THR ety pissturs Jos) fpused by
the roRE St NISTRTECRPABIERS Bi (17) Fo9VeEs e OCTPR R L ) and
the hetaggwfrgé’\%ﬁf i e f%@gﬁéﬁf%w@ PSSR o AL BY B Fetorm-side
imerofybe tpipeinr. VL RetRRL FEOT OBt FAG fﬁ%ﬂr i @ﬁ@ﬁ?@)ﬁ% a2,
13, 1903 e Pt ToLEye Ricdll THEnea i hes o B i SFalL @7
refrig i) RO Tl e T 060 P O RSP BT SIBE I Pt being
compiAgiet e pog el ORISR RE, echspfBfE i ptrigebdl-evaporative
e 558 B AR R o 5 5 18508 B than the regern

evaporative temperature in the single-stage side utilization units (12, 13, 14).

g@txon units (12,

[0026] In the ninth aspect of the present inventiop, the two-stage side circuit (47) to
which the two-stage side utilization unit (13) 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).



conpressed in the booster conpressor (46).
Consequently, the refrigerant evaporative tenperature
in the two-stage side util9zation unit (15) becones

| ower than the refrigerant evaporative tenperature in
the single-stage side utilization units (12, 13, 14).

ADVANGALsEOUS EREEGTS QF I3 INVENTMAN - esent i nvent i on,

the two-stage side circuit (47t%to whi ch .t he . d such
[0027]¢ wo- bt aggerdenerewith the st aspretpiithe presgotinvepypmdiisagranged suc
connected at the nost wupstreamside in the. . .
that the refipgsrantj ayaporaties EBSESUE iy the SInglg-sfags él%l‘é)hz%% Huit (14) of
refrigerant easily flows into the two stage sid .
lowest yegmpartimens npIgadtt tepsyaturehiss the rlawgdameng h&‘FeF‘S -stage side
_enables it liquid  refrigerant to easily flowinto the
utilizatiopomnits £ 13 49). uGanseauenthn tharefrigerat cYappRpive (mpesgliT gn the
set at | ower values in refrigerant evaporative

coolingthests grehangernédl) ofs then singlerstager sl uialjzabign oyl (14) of lowest
tenperature than the single-stage side ytiljzation .

Comanng%pI@&ez femperatyye cay bepayg/n\h%@ eHse E@ﬂ‘é" Ogg appropriate

~ INVENTI ON [0027] In accordance wi.th the first aspect

with respect [t thereomnartment BIFSFL JHMPETRIUTS W%hyg%‘an%wn%ﬁﬁ‘g'fng by the

. the refrigerant evle}‘iaqratiye t%g)ferat&ljre in the

single-gfagg side §tlg§9é1°§i“6§( Jiif Pﬁ"&!ﬁnﬁﬁ PIMR% 4) of | owest
conpartnent preset tenperature i s the | gwest ano

[0028]sj nglte2egosdance vath thgiserondaspest of ihe preses. m‘_[%“,“"!i!ﬂ)q

Consequently, the refrigerant evaporative tenperatutre .
such thay the, gcﬁig%%/ti FHgPorBtve g;g%qﬁq{@@rm(tﬁg )sutgﬁe-ft%e SidE tifization units

singl e-stage side utilizatjqn unit (14) of west .
(12, (B deerent iprascadsmger af e wuperizetd ofesel, Sfiperapure. This
| t that it b i.at ith r t ot )
ananggxg\!\gﬁf;bﬁrég}rg ﬁ%aqkpg };gr]ggc' gteén%gﬂaf? £ gaergﬂe%’xggg,ra ive ?e%perat?nc in

the copbng pash R aHAEH (2 ibhy 411 OFthe SRR JUErBHBHED PR AR 13

I n accordance with the cond aspect of e_pr nt .
14) to AearASE gR, ascending oF "?Sn?gé o Pt BS‘P—P? RiFe s that it

tjive t t in the sjngle-stage si
ooy ppeait, W P2 8 St b Brbetan e
order of .the conpart nent esel. tenperatur e, This .
compshGonin bt 8 B e B BB 51 Y g emeenty

refrigerant evaporative tenperature in the cooling
performeds exchangers (21, 31, 41) of the single-stage side

oot i e s LR o

retum—ss?detiQtae}coln}lecting piping lines respectively extending from the outlet ports (24, 34,

9s taprgnged

44) of the single-stage side utilization units (12, 13, 14) to the inlet port (61) of the heat
source unit (11) is specified, whereby the refrigerant pressure loss 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 single-stage
side utilization units (12, 13, 14) to the inlet port (61) of the heat source unit (11} is easily
minimized in one of the return-side interconnecting piping lines that is' connected to the

lowest of the single-stage side utilization units (12, 13, 14) in compartment preset



beconmes appropriate with respect to the conpart nent
preset tenperature, whereby conpartnent cooling by
t he single-stage side utifdzation units (12, 13, 14)
is efficiently perforned. [0029] In accordance with
the third aspect of the present invention, the |ength
temperaifiret hdhiy ittuerefoss advaniagequsdan the single-siage sige ijgation unit (14)
respectively extending fromthe outlet ports (24, 34,.
of lowesgugonayartient prasef| temperaigiee toj eficigntly perigryifs ‘Eﬂ%‘?ﬁai’“?ellé cooling.
13, 14) to the inlet port (61) of the heat , so rfe
[0030] uni t In(deeprdancesyisle fifei fourth apnseafjthe EEBSF@MYE‘@QP%#‘C ength of the
pressure | oss which is caused in the freturn-sjde
return-dide: Bxteroormecting pipppigdineg raspersivelyopxtendingofiem thy owilgg ports (24, 34,

return-side interconnectin i ping lines respective
44) of thet simgle-stpgé sistn uttisation Meits aér 53,, 190 the inlet o E61§ wé theheat
single-stage side utilization units (12, %S, 14) to,,
source uhié (19 isspemified, (veeyehyt the mefrigersnt prssyuse 1qss vehigh 1) cauged in the
easily mnimzed in one of the return-side, . ,
return-side entersonessting pipingiling (19heamposed afsthe geiuEtide itgreoppecting
| onest of the sin Ie-stagg si de utiIizatioE}uPitsiéHZ,
piping 1iggs tespedtivelyornsending frompihesautlet gorts &b SMaft) et thepfinelestage
t heref ore advant ageous for the single-stage side . .
side utilizationy wnitsofd 2413, 114] ithe inlet peshiGh) of ARHES BRIEEHY is easily
tenperature to efficiently performits conpart pent ‘
made todwicpmg . smallen 39 fhel oraRasEReNS FERSChispperaiare; g the jinglessiage side
of the present invention, the length of the . .. ]
utilizatias writs- éﬂd 3, H)eonpentest by Hip ﬁ“ﬁprﬁg‘iq inffgeonngcting piping lines to
_ extending fromthe outLetlgorts (24, 234, 442 of‘{he
the inlefipogt €613 oA the keatisouseq npiy L) GECigATess ?%2,13 thereforp advgntageous
the inlet port (61) of the heat _ so rce§ﬁ$Lt 11) is thei
for the rirgle-stage sife ridizatione unis r(lde r]é*ntl‘ér s siientys g pHaeir
is caused in the return-side interconnecting piping
compattmgat gopbingconposed of the return-side interconnecting
piping lines respectively extepding fromthe outl et
[00311por t 38 pocpraaes Wil Mersiith asech gf thegiistsat Mypion, the Shele-stage
) utilizatjon units (12, 13, 14) to the iplet rt (61),.
side ulzatin ok 14Rel JpRes Fompapine presd JeRporatine bt ereplices higher
~smaller as the conpartnent preset te rature in the,.
cooling oRRAbELE thage e SREIE-SIEEY S et LS G2: Lhis cpppécled in the
connected by the return-side interconnecting.pipin
return-Sidg datereonnediing; BIPIBE Le () B et teRRedant s seifcEhfiflrd to the
(11) decreases. .This is thergfore advant ous. for ..
heat squr 4 J1D. Whik thecinale-stage e wifrafion pa {18 ponaddjed in the

supplyt-s(i)deefilItier%j:)r?IPetc!:ng %%1%3 rhrrrx]et H% rsucl??h arre%nré%patnt %gscﬂyi Rws into the
single-stage side utilization unit (14) from the heat source unit (1), whereby more liquid
refrigerant tends to flow into the single-stage side utilization unit (14) as compared to the
single-stage side utilization units (12, 13). This therefore makes it possible for the single-
stage side utilization unit (14) of lowest compartment temperature to exert cooling
capability sufficient enough to keep the compartment at a predetermined preset

temperature.

[0032] In accordance with the seventh aspect of the present invention, even when



[0031] In accordance with the sixth aspect of the
present invention, the single-stage side utilization
unit (14) of | owest conpanfinent preset tenperature
whi ch requires higher cooling capability than the
singl e-stage side utilization units (12, 13) is .
both the aefrigetantieviapotatize pressune ands thearefrigesang SvaRoEatIvE Jempsratye in the
line (19) such that refrigerant is easily returned to
two-stagheside atilizativor et (W) are1se) artower values jthap dbe sigle-gpgg, side
utilization unit (14) is connected in the supply-sid )
utilizationt writs dhek3, 1A)g the yefgerant feon 1w twonstags Hide uhlksatiog aintt{dS) is
easily flows into the single-stage side utilizatio
comprassad by thé)bobstencarhpressen (46) 6o pdigher presure befarp é?aégy‘grfg? gutlet
liquid refrigerant tends to flowinto the . )
port ofsithgt@ostaggesidé dircuit i (47% at Tharefors, t withoyt affectiggptie crpiiigerant
the single-stage side utilization units (12, él;?é)
evapordtiNestetriperagiroipeesauk dis thet sipgle-stage sidegrtilizations ppigy @2, 431D, the
side utilization unit (14) of | owest conpartnent
two-stagersiteruilization unitils) is ablrotol exgrt highsa seoling capahilifycasgipmpared to
enough to keep the conpartment at a predetermn ned
the singleestage sideanibieation units (?Bd@z}ﬂln accordance with the
sevent h aspect of the present invention, even when 11
[0033]bot hIn ecarddnce geithathe wiptpaipset okthsr Rresent éﬂ%?ﬁao{hh'z‘e two-stage
refrigerant evaporative tenperature in the _}wo-st age .
side utilization tuniti 15) icaprblenpf being)septelosver values dpdpiriggranh gvaporative
than the single-stage side wutilization units 51% 13é d
presswkdps walk ag dhrfefigesant ¢vapasative temperatusg dhan dhe single-stage side
utilization unit (15) is  conpressed by the booster . ..
utilizatempnies 635 13484) isocamnpstehdn th sipply-sidp dntgreonpecting, piging line
the outlet port of the two-stage sigde circui tl S.uAEi?}efn
(18) suukethet aefsigerant wasily Bewa dheraigta. helecordingly, mere liq gerant
evaporative tenperature/pressuyre in tfﬁ si ngl e- st age., . ;
tends &9 O&Vﬂtliﬂlq 1hg itwa-stage: side 1utilization it (1e o PE F5ReWhen 1ts

side utilization unit (15) is able ;o exert .higher .
compagigisnt RepselalgEpRIaturg i%§etg% ri%lﬁf"@& valye ‘{’ﬂbﬁﬂ Ry the. gf’g‘ﬁ'e“age side

side utilization units (12, 13, 14). 3 .
wtilizan B ABe i o et o tase Ll aiatioh ot bs) s abfhto exert cooling

i nvention, the two-stage . side utilization unit (15
capabilifih Silacient BROUEY SRt k%?% tfneHOmPARETt | 3 Ao PFS ?F&Pﬂ"z‘ preset

evaporative pressure as well as in refrigerant
temperdiBor at i ve tenperature than the single-stage side

utilization units (12, 1 I's connected in the
» BRIEEWQREEH)N&%R’S%HB&‘%F@&@ ping line (18) such
that refrigerant easily flows thereinto. Accordingly,

[0034}or e IpithfAcGomprRYyigg Arawngs:

Figure 1 is a schematic block diagram of a refrigerating apparatus according to a first

embodiment of the present invention;

Figure 2 is a schematic block diagram of a refrigerating apparatus according to a second
variation of the first embodiment of the present invention; and

Figure 3 is a schematic block diagram of a refrigerating apparatus according to a second
embodiment of the present invention.

REFERENCE NUMERALS IN THE DRAWINGS



tends to flowinto the two-stage side utilization unit
(15), so that even when its conpartnent preset
tenperature is set at a | dBr value than that of the
single-stage side wutilization units (12, 13, 14) the
two-stage side utilization unit (15) is able to exert
[0035]cool i ng capability sufficient enough to keep the

artnent at a redet er m ned pr eset terrper at ur e.
11: GRTBOQRSATHHEAT SPURGE BRI NGs [0034] In the

12: 4] oo %dr e ﬁ% emsmfsmg JefiLaion

first enbodi nent of the present invention; Figure 2
UI‘“T]s a schematic bl ock diagramof a refrlgeratlng

o TPRGEONELO SR Bl SSURCRGE? St o s

a schematic bl ock diagramof a refrlgeratlng
UTHJ&@HHﬂHﬂﬂgfgccordlng to a second enbodi ment of the
esent |nvent|on REFERENCE . NUVERAL

14 ORAGETRBONGAH (SN S SIRETY T LIZATION
UNIT wﬁf&ﬁ%ﬁ&%ﬁ%ﬁ%ﬁ%@%%sg

15: ERERACS B hBR O] RS E EPAS At Tt Ao KRy

18 smas?@%%ﬁﬁﬁgﬁ%@ﬁéﬁ&ﬁmwﬁﬁﬁ AR UG TPPESIDE

L1 QUI D- S| DE_ | NTE CTI NG PI PI NG LI NE ( SUPPLY- SI DE
INTER‘R%RWE@PW@ LI NE)

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

INTERCONNECTING PIPING LINE)

20: REFRIGERANT CIRCUIT

21: COLD STORAGE HEAT EXCHANGER (COOLING HEAT EXCHANGER ) OF
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23: INLET PORT OF FIRST COLD STORAGE SHOWCASE (INLET PORT OF
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33: INLET PORT OF SECOND COLD STORAGE SHOWCASE (INLET PORT OF
SINGLE-STAGE SIDE UTILIZATION UNIT)

34: OUTLET PORT OF SECOND COLD STORAGE SHOWCASE (OUTLET PORT
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BEST EMBODIMENT MODE FOR CARRYING OUT THE INVENTION

[0036] 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

[0037] 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.

[0038] As shown in Figure 1, the refrigerating apparatus (30) of the present
embodiment has an outdoor unit (11) serving as a heat source unit, four showcases (12, 13,
14, 15), and a booster unit (16). Of 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

showcase (15) is a freeze storage showcase (15). The outdoor unit (11) is installed




51: FREEZE STORAGE HEAT EXCHANCER ( COOLI NG HEAT
EXCHANGER) 53: | NLET PORT OF TWO- STAGE SIDE CIRCU T
54: QUTLET PORT OF TWO STAGE SIDE CIRCU T 61: | NLET
PORT OF OQUTDOOR UNI' T (I NLET PORT OF HEAT SOURCE UNI T)
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THE, | NVENTI ON [0036] I.n the follow ng, preferred
(for examplsd iThibA ARsids Of oMY eRISRASSIOTR  ent i on wi | | be

described in detail wth reference to the acc anyi n
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.14, 15), the showcases (12, 13, 14) are,
Ceﬂ“ﬂ‘%iepectivel y, first to third cold storage showases
12, 13, 14) and th showcase (15) .i free
10040 o oK’ evidheragat (113 bas TR ouldoeto B 89y 1 TS Fst cold storage
shonciS B 1od o b oo namge S A8 e Seedi e SR Howease

(13) bpa son e Borege kih OO0 ( 15 il T SpRpEZpEMEELD has o
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line extending from an inlet port (53) of the freeze storage circuit (§5) to an outlet port (54)

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

[0042] 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.
[0043] The outdoor circuit (28) includes a compressor (29) and an outdoor heat
exchanger (17). The compressor (29) is a hermetical, high pressure dome type scroli
compressor. The compressor.(29) compresses refrigerant drawn therein and discharges it.

The outdoor heat exchanger (17) is a fin and tube heat exchanger of the cross fin type and




Centigrade. [0040] The outdoor unit (11) has an
outdoor circuit (28). The first cold storage showcase
(12) has a first cold storldge circuit (25). The second
col d storage showase (13) has a second cold storage
_circuit (35). The third cold storagg shoycase (1§%Phas

constitgtes tshheat wyres-sideo hagfecrchangar: Heap) Transler petwesn refrigergit and
showcase (15) has a freeze storage_ circuit (55%. T f

outdoop gissis effectad dn thesqutdeer heahexshapgerdilyk uilp the gyptdop Bali? 1), the
The booster circuit (65) includes a bqQoster conpressor

pressuged yefrigprant gtahe inletgografdhe eqmprgssor (2B)is a?mwm@g@b SS‘PZ ffo the
circuit (65) are connected together in serjies. A

pressuysi of; Tefigerani @t andinletipag (6hosd the quidear ysit €11).cm the presgure of

. freeze storage circuit (55) to an out]et port (54) of

refrigerant abthe sutlet port efithe quidpor disatsexchenast (W)is8PRoxHwately fqual to
circuit (47). £004%£§In t he refrngeratin appar at us

the presgyug of refiagesant @t an ewtley port (Fbwnfitke eutdooramit(Ab), " gt he
two-stage side circuit (47) are connected by a |

[0044] | quile) caghgeold stosegerireait(BHg3Si48).rfyceld storage gpagsign yalve (22,

as-side interconnecting pipiing line (19) .in parall
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. ..(28), thereby constituting a refrigerant circuit (20).

liquid-yide epd tewards thegeas-sideosrdathereof.1 25@3901@ stpragg hept ?)sf&en&er (21,
respective single-stage side utilization unjts whi

31, 415 e ang yBe DetRKCHIEST DB &ecC108% 1A JUPS (FONEHUIES frogpling heat
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to the %Pegsru% io réﬁ%lggrar?tqeﬁaaln c}u?let 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
showcase (13). In addition, in the third cold storage showcase (14), the pressure of
refrigerant at the inlet port of the cold storage expansion valve (42) is approximately equal

to the pressure of refrigerant at an inlet port (43) of the third cold storage showcase (14),



the pressure of refrigerant at an outlet port (71) of
the outdoor unit (11). [0044] In each cold storage
circuit (25, 35, 45), a cdied storage expansi on val ve
(22, 32, 42) and a cold storage heat exchanger (21,
31, 41) are disposed in the order fromthe )
and the pressute of defrigerant as\the autlet portepfdhe peld starage beat ssehangerc(41) is
col d storage heat exchanger (21, 31, 41) is a fin and
approximbtelshequal &x isaprgsstreodf arpnt apiqutlet pert (#bnak the fhigd cold
a cooling heat exchanger, and provides cooling of its
storagagtwoiase @d).conpart ment so that the associ at ed
conpartnment is held at a predeterm ned preset
[0046] enpdn éhmfreezﬂstomgeecimﬁtd5g), arfigpae Hlomage expanfigny¥alye (32) and a
31, 41), heat transfer between refrigerant and |
freeze storpge heasnexchamger (5bY argcdigposed Tnehe oirdersfromathe liquid-side end
expansi on val ves §22, 32, 42) are forned by el ectronic
towardsthegas-side end thereof. [TiB4fsgeze storage heptraxchanger (b oy a §ia and tube
shomcased&12), the pressure of refrigerant at the )
heat ekehianger qfothe cogsstfiretypel eonstibitesye caslingnheab §xchanger, @ng provides
is approxi mately equal to the pressure, of refriggraqt
coolingtofzits psspeiatedorompaptment so ithet the rassociated) campprigent is held at a
showcase (12), and the pressure of refrigerant at the
predeterminest prgsst terperatuze. c dn thesfrenza gioragseatssachangss (SY)pheat fransfer
approximately equal to the pressure of refrigerant, at
betweepnrefiigarant apd compadmeny; air iseeffected;  TBe Feezeortaas skpansionevalve
(12). In addition, in the second cold storage
(52) isshongdhbyear alegtronihexpgpsion yalveof refrigerant at the
inlet port of the cold storage expansi gn val ve (32(%9h )
[0047] s apihedhaoster spmpeagser (46) of the boastes ynit d6) 15 ashermetical high-
at an inlet port (33) of the second,cold storage
pressustdarpatype care)l copypeessorangd i cenmeated, i its anlet poxt, éﬁlaleé%“ﬂFwﬂ of
outl et port of the cold storage heat eXQhangf (Si% i S
the freege stotpgenbedtexchanger (310 efiibe freege stasags Cirih {?ér ampe bposter
an outlet port (34) .of the second cold storage
compressei(48)k compyessqsn refigeranty drawn, thefein: fopy the, ffpeze Gitorgee heat
showcase (14), the pressure of refrigerant at the
exchanger £31) gad theprdischargebitd st or age expansion val ve (42) is
approximately equal to.the pressure, of tef.rigerant, at
[0048% i dnethe bwpistags ﬂd%FH?%Te(‘l%HiquF“a@Edﬁ%‘f‘o'Lﬁd%leg ROfcEagor the
(14), 16 and_the pressure of .refrigerant at
freeze starpgs shgwicasedd S} 19 %evﬁetw&@&ogﬁéﬁgommﬁf (?11&17“?%“ of
approxj mately equal] to the pressure, of refrigerant at
i e s 4

refrigegept 4} the inlgthpe Breezehgorage APUBIQR ValYy (3fels approximately
el B e b 50 A S o v 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). '

[0049] 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

two branch interconnecting piping lines. The branch interconnecting piping lines are

connected, respectively, to the inlet ports (23, 33, 43) of the cold storage showcases (12, 13,



e

freeze storage heat exchanger (51) are disposed in the

order fromthe liquid-side end towards the gas-side

end thereof. The freeze stidrage heat exchanger (51) is

a fin and tube heat exchanger of the cross fmtype,

constitutes a cooling heat exchanger, and provigdes .
14) and Geriniat port (Fof Jesorstngasido Asant (x OB heriaicefgy branching

~ associated conpartnment is held at a predeternLneqH )

points (723t 78l thenearest 4o thehovtdeor vrit ¢H) d¢ dheafest floxt branching point

exchanger (51), heat transfer between refrigerant and__
(72); theosepemd neanest 40 the eutdgqramitedl) e sreanddlay &Faé’gémg point (73);

expansi on valve (52) is forned by an electronic
and theethqumgargst tq thevantdgop @it X1tyHsthe dbisd éPW ﬁﬁfiwm((l&- of
the booster unit (16) is a hernetical, h%?h- géessure..
[0050]done The figuidesids interennneetingopipingdines(18h fripadecp ok @ paQ pipmg
) inlet port, to the outlet ?ort of the freeze stor?ge
line (1heatendinghfiomethe (sitlet port: (7d) rof the outdasr apé @) dojjthe tirst flow
(55). The booster conpressor (46) conpresses
branchings poige (Z)1 adirsiveonneetieg iping kine Haa)y pxeepding (frm Jhe firs}; flow
exchanger (51) and then discharges it. [0048] In the .,
branchingopaintade) toi the sesand flaw branchiag R (A3): ArSEFANCGHRONNRLUNE PIPING
ort (53) of the freeze storage sho

line (2b) extending fromy e secsmdiio boshias Pait (\ll\,%itg;%l;e( {2 Adw biching
point (F4)c 8 Sast rch giniog e xwadins Tpopiheieboigy Brantibe pgint (72
to the e past (3306t thio - sige sidacueiit 4T Acssagnd Bianit pipind fibe (3b)
extendgie RoTB totsoed e pvasbing poinidy 3) © e gurcarnass by Bedhisd cold
storag%ghé\ﬁhgﬁsg fieys %ﬂg@g Q{agféﬁ IcBgi;l;?g ﬂ%nc?é@f; gifq%éh%fﬁ?ﬁg{ﬁe fixd flow
e e TS T B b kb
oo SRS e T BB
ot o PSSR RS SSOESEAA0, B PR S B st
e U S SB35 L, b 1o
el e B S0 SRR BB

fl ow branchin oi nt,
is connecte\?{ at the most upstream side, and the lowest of the three cold storage showcases

(12, 13, 14) in compartment preset temperature, i.e., the third cold stdrage showcase (14),
is connected at the most upstream side thereamong.

[0051] 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

unit (11) is the first flow merging point (65); the second nearest to the outdoor unit (11) is



(72); the second nearest to the outdoor unit (11) is
t he second fl ow branching point (73); and the third
nearest to the outdoor unif8 (11) is the third flow
branchi ng point (74). [0050] The |iquid-side

I nt erconnecti ng, pi gi ng lLine (18) is made up,of

. : ca min
the seqoingiflpyv mergiag peint £&6)s gad Ahe hirlNeagest & ee?utﬁ)Qﬂrt“n(‘Waﬁs is the
. of the outdoor unit (11) to the first flow branching
third flopi mergimgoint{67).r st connecting piping |ine (2a)
extending fromthe first flow branching point (72),to .
(0052} he Jdemassidedntenronnestinggpipmeniing (19) .is giade UprRf: 2 main piping
_ connecting pipin line (2b) extending fromthe s nd
line (4)| cienidingn A, Emepgush flow; merging peint; (45} W%W?}r%ﬁgﬁgc’f the
point (74); a first branch, pi gi ng i nneg21§3a) e{xlt eﬂdi nrg .
outdogr ugih (1 Hea thirdseonppesingiping hing ¢SPtandmgolyom the fiyst fipyy raereing
] &%rt (53) of the two-stage side ci rlg_‘%iot (47); a, secqnd
point 95} ie kheyFesiond flavn anergipg poisti (GAN + dourthoFrmnReing. pigipg Lne (Sb)
fl ow branching point (73) to the inlet port é43 of, )
extendingfrem the second flogt merging RYIBLI6SE) o the Ahird HowHmerging poipt{67); 2
piping line (3c) extending fromthe thir I \fﬁ .
first floy angraing pining Hae (6a) pxiepding dramy theroutlst port %3‘; Og etyyg-stage side
. .second cold storage showcase (13); agg“iﬁa furth, ..
circuitdZhtenth; third flom mereingipoiak (GNup AeFond AW meTeing PPipg He (6b)
branching point (74) to the inlet port (23). af the
extending Bomdbt UM HA4befone aIel qold storagk SpvEAee e ths irst flow
the liquid-side_ intergconnecting piping Lin 1
mergikg pRint fkﬁ);aa high ﬂ9w3mer@m&wl@rrtsoﬂwe&°5) ﬁg‘geaﬂlasref&(ffl ﬁﬁfewﬂet port
extending fromthe outl et _por 71) of the qutdao
(34) of e seqopd fold steragsshocase (1) a%ﬁlei(smc?ﬂdtt{%%ﬂglv% point (66); and a
connected af ,the nmo upstream si de, and t 0 t ~of
fourthy i FIFEBE PIRLEE S @)&)@ﬁt&ﬁ%g‘g@ 'gefz‘,?le&%?rp i’zé) of e fifst cold
coprpart nent. preset, erature, .i. the third cold
storagé hpagaee SHRMBGS Ttk Fow meragopi Bat 1 otbek ndS in the gos-
.. .upstream side there ng.. J 0051] The, gas-side .. . . .
side intREcQPRSSHAS FUPIAG qmepaﬁg ‘ﬁ}lﬂ{s ¢ mr%-s'&? Jietroanggting piping line
hree fl.ow nergj.n oi nt 65, , ,067) at each of .
extendjpg, & theyinist PR E Do B6 R0 i ED} eckvortnds ek Srsps (47) i
Th rged interconngecti pi ping lin are nnect £d
connef @ gb i eryAbSEAh oot e loercot bf el s RGE SFiyoases
o] d .storage showcases (1 13 4)..and out | et
(12, 1o} if SRpPaRmERPHEoRD (errsgires fre 16 i cpld Sorbld fdvpsage 1),
} three flow nmeyrgin oi nt 65, 66, 67), the nearest to
is conpegted 7t thgpst ‘{?ﬁ‘f"?g?%fl che%%nqqgr st flow nmerging point
[0053&25) ;Hérg,elets Ef %Q glerlgr? tho axtl ?ntérggm%% "dé) B{piﬁjgnﬁr}c egc}eﬁiirigsfréén the
outlet port (24) of the first cold storage showcase (12) to the inlet port (61) of 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 (5a), the length of the fourth connecting piping line (Sb),
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 (3a),



the second flow nmerging point (66); and the third
nearest to the outdoor unit (11) is the third flow
mer gi ng point (67). [005219The gas-si de

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

piping line (4) extending fromthe first flow nergin
and thptangth ¢H8ie thirgitfimv imerging wgﬂlﬂg tine)(6p) tlr?éholaﬂt &B‘g‘fe'%?ﬁ 81" an
(11); a third connecting piping line (5a).extendin
intercohnesting hpéping dise extepdingefromrihe %‘gF’TnPO‘( é%i) ‘?fot?’ﬁ Hﬁug ézeg:hatorage
flow merging point (66); a fourth connectin I.pI, N
showcdse 1{b4)(t6 Be inkex pert (B @f theomitdaes uait {bhg ﬂ'ﬁs&@ﬂﬁa} @iﬁ& the sum of
point (66) to the third flow merging poi ﬁt (67); Ao
the lengihraftthd inein pipingiling (4 andithe lenath ¢fghy seepnd HamacIEMERPIRG [ine

outlet port (54) of the two-stage side cj r%uit %3"). ]

(6b). tiettidebe Hier lingthowf aneingereepnseting Piping ling, exigpdRg frqm fhe outlet
mergi ng piping |line (6b extending fromthe outlet .

port (58 of thedo-ssage side chpuiti (47D te) thy ml%tg@ﬂs(@émgg@ ?‘Eﬁ?"ft it (11).
the first flow nmerging point (65);, a third flow .

The length §L#is thepsuny of thedengsh pf thetrapid Mping Lisg(# the g of the third

port (34) of the second cold storage,showasg ( to
connedting pipiog aef(Sal thelegethoolfbe feourtls gynnegiing H‘P“’Fgoﬁ?? &1 aRg the

merging piping line (6d) extending fromthe outl et
lengthpbtite firsvfjow merging piping lie(68). st or age showcase (12) to
the third flow nmerging point (67), ]n,.other rds,. in i
[0054} he gBhe relatinnshipt betwiseihdbe ilengths BF (18 (1igEeo %@nmlewg 1nes
is areturn-side interconnecting piping. lin
respectixelp eatending dramh thej qutlst perty 24¢ %‘b)%fsg} ?tgthﬁ &P@o%?‘a% pliowcases
(11), the two-stage side circuit, (47) i nnect ed at
(12, 13,16) s the yatstag sideicareut 470 to fhe inls et (6 oA G Wit (1)
col d storzge showcases (12 3
i

is: L3 srle 11t eiper Statadeanotheg wayy the Tt of {5 RS GPRIBE Piping lines

S D MR- R R F
e nGlparbioipof scmoonet RUDF: 1 B oSbine SR gh GG nter of e
comperen EvgEH TP e o e G sareaerDoPEHGE AErt3 i) e cidon.
e Ao b BB i o B PUABRREEH Py v
s Bt 5 s S DB o B o
of the s oopOHng PIRNE haB BTty i g 2on 18 PRS0 i34, 44
of e pcss R A3 18 3ol S B isr e g can

[oossﬂ S: "% the E%n(gg,)a,n Lihe.d GO Shoe'diSndil §FeaERVPE tddlons (4, 5,
6) in the gas-side (return side) interconnecting piping line (19) is determined depending on
the refrigerant flow rate in each section (4, 5, 6). Consequently, the loss of refrigerant
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




P. 19 and the length of the third flow nerging piping
line (6¢c). Let L3 bet the length of an
i nterconnecting piping |i@@ extending fromthe outl et
port (44) of the third cold storage showcase (14) to
the inlet port (61) of the outdoor unit (11). The
showcasen(iZa 13,13) to thetinlst pert(@d) of thecoutdansmmit {11)dsereaggs s the length
piping line (4) and the length of the second flow
of the nmtexgonuectingipigjng ilines de@pgses,and asithecpresed teraperatre of the cold
I nterconnecting piping line extending fromthe outl et
storage elrtwaases) (135 18h &4 desreaseye Inj additions dhg {oss of )fefeﬂﬂef% pressure
inlet port (61) of the outdoor unitégll). The | ength
caused(byithei igterdoenentimg pfiping dine extsmdings fremetheraiitietpost (i) 1of e two-
(4), the length of the third connecting piping |Iine
stage sidmpircuin@7) dngher injet pore (6Dt thecwridnart lﬁf)gﬁ grpater than the
(5b), and the Ilength of the first flow nerging pipin
reftigerant presguy losp 0@l bytaay oae af therintrnHelNEMMPILE @HF%F?@P%?}VB‘Y
of the interconnectin pifinaplines resgectively
extending fromii the ontiesrports 2434, d) pbheccold storage shawcasgs (12,13, 14) to
the cold storage showases (12,13,14) and the
the inletyportsibdyef the dutdeorwut €111.47) to the inlet port (61) of
the outdoor unit (11) is: L3 < L2 < LI < L4. Stated
RUNNIMNS: OPERAYIONhe | ength of the interconnecting piping
lines extending fromthe outlet ports (24, 34, 44).of .
[0056) he ceseriptian agh bnawdasisreganl to $he pagrafigh ofpfbe; Tefrigerating
port (61) of the outdoor unit (11) isS, set to b?&ﬁne .
apparaitsd3Okef the presertrrmbagimenter Inptheirpizigerating #pparatys (30), refrigerant

tenperature of the cold storage showcases (12, 13,
is circqh';cra_g betwegathe putdoor wiibEld) and, gagqhech@gﬁ cg]p e showcase (12, 13,

I nterconnecting piping Iine extending fromthe, outlet .
14), ansbsinglesipge spmpressiopgeingergian syeles Elierll,ﬂﬁtofmaﬂ wpg:%tth% cooling

inlet port (61) of the outdoor unit (11). s .o r .
heat xphangeiay(2n 3 H1) o dbe ol RS RO AASpi1Ag 11 gk function as

respectively extending fromthe outlet ports, , 34
evapoigipys. offurthe refigarast @r%@@l%%bfé‘é’g%ﬂ’@ﬁ{‘é)% W&iﬁt@%{thg two-
inlet port (61) of the outdoor unjt (11). 0055] | .
stage side cireyit (4By awi twp-stage t°°{"!’035,51°f‘ﬂ'€htﬁe§ﬁ;1°%?i %[?P & bF“‘?’m"d 1n
. .each of the sections_(4, 5, . 6) in th as-sj .
which (haganIRe B ehMEsr L AL Che FeEdsi ST TIORa ) fupctions as an
det ermi ned depending on the refrigerant flowrate in
eVapORiIh section (4, 5, 6). Consequently, the |oss of

refri_gerant ressur aysed by the, -side (retughn .
[0057k; de)‘%SPR 3}5&9%?%%%5%@29&0&%"? PF ‘t“igaibésc%ﬂ?éé‘“‘e’ refrigerant 1s

compressed in the compressor (29), passes through the outdoor circuit (28), and flows into

the outdoor heat exchanger (17). In the outdoor heat exchanger (17), the refrigerant
dissipates heat to outdoor air and becomes condensed. The refrigerant condensed 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).

[0058] The refrigerant which has entered each cold storage showcase (25, 35, 45) is



approxi mately equal in value per unit length in any
one of the interconnecting piping lines. As a result,
the 1 oss of refrigerant p@dssure caused by the
return-side interconnecting piping |lines respectively

extending fromthe outlet ports (24, 34, 4 of. . the .
reduced oindpesssrage eoh enld gierage expansions valyg)( D%h &42) rﬂ@t is then

) port (61) of the outdoor unit &11 decreases asldéhe h
introducedh nth eaglt cald staragechead axehangerd2pi o)1 i Mesach &oldesierage heat
and as the preset tenperature of the cold stor.a%gd

becomes

exchanghn (#JaS3ds 411 2he refrigarant ghserhsohgat fropy compartment alg

| oss of refrigerant pressure caused by the, .
evaporpi¢tler bothedinst erjd pstq@amShOMf@ésee@%n%ﬁm@r%F&hﬂfrF@ﬂfét ipghe cold

port (54) of the two- stage side circuit (47) to the th
storag healt exshanger d2)) i senpdied intodF agepoiated pompartgent, (vereby the

than the refrigerant pressure |oss cagsed by any one 10
associat¢d chmpamentcigmpetAtIags ficld 8t apPIoEInHEly e Prestle F%ﬁperame (

extendin%bfron1the outlet ports (24, 34 ag% of the, led
degreeg &lentigrade)n g dn dhrsasare soldsporages shopyopsg 613)¢ ppsnpatiragut 3y, Goole
) (61) of the outdoor unit (11). RUNN NG OPERAT
in the[ @id eorags heatpexchangar| (31hds Frpplisd, inte gt em%‘*%’"mpmm
operation_of the refrigerating apparatus (30) of. the
wherebjy dhe rassasigiestiicompartment deraperaurg gg rpfeﬂff‘ Y @%&H&%&?&V a preset
(30), refrigerant is circul ated bet Sn t he ouﬁdoor 14
tempergfire (51 1deezons &guRZIBte) he [Rothe & s FlgTase s shgwese (14),
13, 14), and single-stage cgppres ion r fshgeratf?p. it
compagimeang iy £@olpd rip othaetpld FtAfART Fetthex %@1 He supplied mnto 1
.exchangers (21, 31 ﬁﬁ) of {he, cold storage shomnase%ld
associgted compartment, ; whereby thée @ssqoiated compaEmery, ?"1"?@‘?“"" s held at
refrigerant is circul ated befween the qutdpor unit .
approimpiel s gresefdemperatuse %ée%?%éffaﬂg@&ﬂ- (Yhe)reingerpnt evaporated in

e

.. the freeze storage showcase (15) functions as an
plpmgémﬁtﬁla@sf@d)[ 0057] When the conpressor (29) of the

0059F" 3Gl b SRR Y MBI g o, o
59 SLLEESTSFSULL 35 ot s L LIS R IS e
vy TS e SRR S5 LT 0E Al fge s
exchaJ((l)aueEI ?g ﬁ;@ggg%\ggéglﬂ%%%é&%@ﬁ%h}%ﬁﬁﬂgpﬁ%; éjnodolgecgrrﬁieg evaporated.
In the freeze storage showcase (15), compartment air cooled in the freeze storage heat
exchanger (51) is supplied into its associated compartment, whereby the compartment
temperature is held at approximately a preset temperature (minus 20 degrees Centigrade).
The refrigerant evaporated in the freeze stdrage heat exchanger (51) flows through the
freeze storage circuit (55) into the booster circuit (65). The refrigerant which has flowed
into the booster circuit (65) is drawn into the booster compressor (46) and dischafged after
being compressed by thé booster compressor (46). The refrigerant discharged out of the

booster compressor (46) flows inte the first flow merging piping line (6a).




(1) constituting a part of the |iquid-side
i nterconnecting piping line (18). And the refrigerant
whi ch has flowed into the2®ain piping line (1) enters
the cold storage circuits (25, 35, 45) and the freeze
storage circuit (55) fromthe fl ow branching, paints )
[0060)( 72, The, logsipf refrigoms| praseure efatipese by the vpiugkSidg sinterconnecting
entered each cold storage showcase (25, 35, 45) is 21 ,
pipingr kmtu ¢k} ¢omposed ofirthe iretunngite doterronnenting cbipingalassoFpspectively
val ve (22, 32, 42) and is then introduced into each
extending fromt the agtetymats (@4.cHardr of theicold storage)showpases (12, dd) 44) to
storage heat exchanger 62;, 31, 41), the refrigera?%
the inlabpant {§1)hefthe fantdnor smisi nisntet sich thati theeloyvests valued re
evaporated. In the first cold storage, showase (12), )
pressugotgsaris rensedaby acretiraidenintereonnsriing piripgidlmenebthe return-side
exchanger (21) is supplied into its associ ated
intercannegiing piping, linen€9 thyat tepctends Seowe ither thirdcenlsh storpgenshowcase (14).
tenperature is held at approximately a _preset
Accordipglyethatrefrigerapbevaperptive senmeanatuter insash of theicpld geragp ghoweases
cold storage showcase (13), conpartnent, air cooled jn_.
(12, 13,Heb) Goset as falloage Mbal iscthe efrigetant eypposative tamperayre ipythe third
Its associ ated conpartnent, whereby the associated .
cold stopagsasitovease (ldpe the lowest; dhey ﬁmgwm%ﬁfﬂpemttémyﬂame in the
preset tenperature (5 degrees Centigrade). _|n the )
second holddsteragel skawgase) 613Hs wes szeopd dywestcand thet refipgerant evaporative
cooled in the cold storage heat exchanger (41) is
tempezatyrp| inghe ifinstocold storagesthomaased(12d ip dhe: thisd: lowgple s Hlat the cold
associ ated conpartnment temperature is hel d at
storaga@pwmﬂéz,y?g Wewret meiataieada gt their respretive ompartment preset
Centigrade). The refrigerant evaporated in the cold
tempeatwreaige heat exchangers (21, 31, 41) flows into the
second to fourth flow nerging  piping |ines gﬁb, 6¢C,
[0061Bq) . T0eGbfioNE e IsAIEErant | & apERiVe dFEREraf dh tHauices storage

flowed into the freeze storage cirgcuit S
showaqagai(18 i sehloyres thanraayiof thegold Meege Sg?‘es?aéas(eagl b%r?s‘*u)o nHowever,
mechani sm (52) and is then intyoduced jnt t%{}g1 freeée th
beforestsareiel ah tharovtigt perhpkihe (Wa stage side GEowi (47)he reffigeyant ffom the
heat exchanger (51), the refrjigerant absorb ea
freezefsmﬁgq:%ame?ﬂﬁl i(saaoznpa?ﬁaedo@égﬁé&sé‘v&ﬁmpﬁsé‘e{ é‘ﬁf ﬁ“‘{' i result,
) freeze storage_showcase, (15), co rtnment..air _co qu i
its prasspre foinprcaiose JHETHRTE. 1 b8eomssRORSIRISSP Favide PRmBSHBF sgoling
into its assaociated ¢ artpent,. wherehy. t he .
in the: fiepze siopage shosveass A% & highheoling, caa%@?ﬁ i Without pffeoting the

reset tenmperature (mi.nus 20.degrees Centigra
evapo?ative temperg:Ere and preSSL(n'e in the cold stotage sﬁowcases 5, flf,)14).

gerant

[0062] Refrigerant which has entered each flow merging piping line (6a, 64, 6¢, 6d)
merges at each flow merging point (65, 66, 67) and ﬂows through the main piping line (4)
into the outdoor circuit (28). The refrigerant which has entered the outdoor circuit (28) is
drawn into the compressor (29), compressed by the compressor (29), and discharged out of
the compressor (29). In the refrigerant circuit (20), such a refrigerant circulation cycle is
repeatedly carried out.

ADVANTAGEOUS EFFECTS OF THE FIRST EMBODIMENT



The refrigerant evaporated in the freeze storage heat
exchanger (51) flows through the freeze storage
circuit (55) into the boo&3er circuit (65). The
refrlgerant whi ch has flowed into the booster circuit

(65) is drawn into the booster oonpressor (46 nd

[0063]di sc H@ﬂgeetérrshpmb@dm@et, g o ;Pr?%%%fetfat-}%@tdgli’y the return-
conpressor (46). The refrlgerant di scharged out of.the

side injereennseting pipings e (1(94630%09% of thegreturm-s Er@temqnaﬁ?“ﬂg piping
merging piping Line 0060 The | o

lines resowtn@gf exiending: Semthe 9&&@@@%& 4 ﬁé, ‘QthrthQ Sﬁa étﬂfage showcase
i nt er connecti ng pi n ne (19) posed Ofé%

(12, 13,cl4)tp-the indet; mrts({ia PW&%W Piik @111). SeIsases A5 dBE compgriment
extending fromthe outlet ports 224 34, 44) & t he

preset mpfr%tt@rcafgbe @qiéﬁt@a@@@hwgasewl 3,14 éwffﬁ‘@ﬁ ni-epsegsyly; in
&g of the outdoor, unit IS set ggoh t hat  t he

order thaiihgtrefrigeraat evwratg@rtamperaﬁ%% § heat exchanggrs, (21, 31,
a return-side |nterconnect|ng pi ping |ipe of

41) of/the gpld-sierage shayveasesdd e tdsi 1y MaHPrgMe; wg)mahwpect to the

extends fromthe third col d storage showcase ( 1¢
companmest @resgl {emnerawice fhe [HEigaTAteRVARRRHYS tf'énneé?tafﬁ %ﬁ%’t dower in
l)eafld?ﬁ%%each of

i.n each of the cold storage showcase (tﬁZ
ascendy& ogder of the,cempartipgnt i gcse? W@Reéﬁiwegeﬁ-&}ﬁ 51;9
nperature in the third gp | d storage showcase f’é‘ﬂ%
the cot_dsstqrnec shoneases (1hd 3y M)rtpg QFptlyaray a?IPB%T“P%‘}Fﬁs re
06tk i BRre RSk boe g B i ot e 10 o
nperature in the first cqld storage .showase (15&3&
lowest; ReIpHRERY BiREH g, WD S god ity in
(12 1 dat th
o B gl LSS ) e 0
gas-m@q“é?tagtés amam 1 T8 g
| d t 4 b
the our : g,;ia,t Hteﬁ%r%a?lﬁ&torw ow%r{ﬁf VBHEDA e EhfiHind the
o S 1o LB SECEBREED LOR S s
TR R g iR s
t he, f h t
snoweSEh om B et S5 6 OB R Lo L sons
cold searEE #éa%sa?f?aoféifit‘s&?# ot SRhiDo oA NDyEE g ARE cold
storage S owéalsg \ﬁtﬁe ' grdp gPy, e tthrH o@s%ragg sho%:dase H4) is able to exert

cooling capability sufficient enough to maintain its assoctated compartment at a

predetermined preset temperature.

[0065] In addition, in the first embodiment, even when both the evaporative pressure
and the evaporative temperature of refrigerant in the freeze storage showcase (15) are set at
lower values than the cold storage showcases (12, 13, 14), the refrigerant from the freeze
storage showcase (15) is compressed in the booster compressor (46) before its arrival at the

outlet port of the two-stage side circuit (47), whereby the refrigerant is increased in




nmerges at each flow nerging point (65, 66, 67) and
flows through the main piping line (4) into the
outdoor circuit (28). The 24efri gerant which has
entered the outdoor circuit (28) is drawn into the

conpressor (29), cqnpressed b h onpressor (29

pressuitn NS BREGTeEdN56 ToPoseiHo o Tblece dFeets Sproge shpRbise (15) to
refrigerant circuit (2Q), ch a refrigeran 4 th

exert bigher, FeRlingrcappbiliy taan thepeold iarpes. ahewge (12> 13, 14), without
ADVANTAGEQUS EFFECTS OF THE, FI RST EMB INENIS%S

affecting ¢lae efti gerapeeapPRAing AEESEVTRARTPeraitEe (e ¢gld storage showcases

. refrigerant pressure caused by the return- side
(12, 13,dder connect i ng pi ping line (19) conposed of the

10066 e B oot Beleat bhesis SRR S) Whose
ceige T eBPORRE GRS et TPty st A LI Yo e the cold
sorag el 2. 1T conpomitinshs Bastt o sbiinei  oflSonnecting
pipins, BAE- 180 Py e a0 BBy STV i e oS BiFege, eyl 19).
Accordingly. Hies SOich ah A BRSSO BB e, ehge St shovwease
(15), et e B e Ehess o SRee b 418 b Bu8 EobIRELapability

temperature. This therefore enables each of e col
sufficignty ¢ KofRaiaiad fhe, asspalated, gom ?qtheﬁtnfﬁé%?%‘f‘ preset

conpartnent cooling. [0064] In addition, in the first
tempeEgEdi nent, the third col d storage showcase (14) of

A S e O

[0067_L . Lﬁélgé"sggpﬁq?ﬁ %ﬂgbg 8%89 irli %rgg‘rng i[if#%%ﬁg% Sfthe :ﬁ%%t drftbodiment.
e 3 ST o 4 ) PSR i
e i v
e b i
mc’dif%%d)’ t‘??foﬁﬁgsszﬁfﬁ%g’?mﬁ%zf? (11), wher egy, when

IOOGSEESDM E b Yf‘?‘id"’,r“?l 3 g"’Péﬁ?f?‘ﬁg@r%fﬁi%" YT AR of the first cold
storagk 0GP ERR §19) % Orieedee Grmiigfode 306 P ORMERR e frepst mperature of

the se%%lng ¢ddd es)fgraée showcase (13) is 10 degrees Centigrade. In addition, the

thickness of the fourth connecting piping line (Sb) and the thickness of the fourth flow
merging piping line (6d) are determined so that the sum of the refrigerant pressure loss
caused by the fourth connecting piping line (Sb) and the reﬁigeraﬁt pressure loss caused by
the fourth flow merging piping line (6d) falls below the refrigerant pressure loss caused by
the third flow merging piping line (6¢). Because of such arrangement, the refrigerant

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



cooling capability sufficient enough to maintain its
associ ated conpartnent at a predeterm ned preset
tenperature. [0065] In adggtion, in the first
enbodi nent, even when both the evaporative pressure
and the evaporative tenperature of refri %erant in the )
of the firgentl storgaghowbasadA2 ) to he) inkat poste(61)0f the grtdogr ppi (11) is
than the cold storage showcases (12, 13, 14), the . . .
smaller eliani ger zeftigémumptassure rlosy eausedobn dhe shtsiRonsectmes piping line
conpressed in the booster conpressor (46) before its .
extendimgrfromlthabutléteortodd) of theoverond celdestarage shoyypase; (1§ to the inlet
circuit (47), whereby the refrigerant is increased in, . .
port (63) 38 thepnetdsorrwnit (h).s Ahemresult; ehentose of refrigerast pressure which is
enabl e the freeze storage showcase é)(l)S) to exert ]
causedhingther reanmsidegintagmaineétingy pipirgn ling d1¥o pempess ffethe return-side
showcases (12, 13, 14), without affecting the
interconaéating iping linesapspestively eptendiog feom thepaitlst perts (2, 3hHd4) of the
cold storage showcases (12, 13,14). [0066] In,
cold starige showcases(12)1E3,f14) & the nlotport (L) of the quidaos amifr(d})gpsreases
showcase (15) whose refrigerant evaporative pressure
as theaoempartmentapreset tempeméare aof theneeldy atotags sheyreapsse (Ko 13, 14)
storage showcases (12, 13, 14) is connected in the
decreakdsqjas id-the fisst émbodilmgnti de) i nterconnecting piping line
(18) such that refrigerant easily flows into th )
[0069] r eez elns aoccadance hwitbaths (ir®) varistiono the Hgngth ef n‘g% Felp-side
liquid refrigerant easily flows into the freeze
intercanectingepiping Wines wespectisly extendingsfkam the outles potts @4; 34, 44) of the
freeze storage showase (15) to exert coolin )
cold stompgebstomicases(125 13, Bt toethe unlst pertr@lhohithe pwgoor unit does not

associ ated conpartnent at a predeterm ned preset
decrease ip @scending. orfieReFT e ARmTPriEM IO e toTRREstute ol fhe el storage
[0067] Description will be nmade in regard to a first .
showcasesi @2i d8, d#).t Hdowever; by madingting the thipkpess gfsthe interconnecting
_variation differs fromthe first enpodi ment in. that. I
pipingt Haes{ ithe trefxiggrant poesguigologs cavssabe the, Jpjerronaeqipg pipyg lines
are nodified in their conpartnent p ﬁéet en&erglteure 12
respectively teptending fram thepuslet pemt(2d 344) P ceb{):)to ge, shqyycase s(12,
fourth flow merging piping line (6d) are nodified in
13, 14) e made 1o droveass ip jafesndngArderaidhs compartment preset temperature of
the cold storage showcases (12, 13, 14). Accordingly, regardless of the layout of the
outdoor unit (11) and the layout of the cold storage showcases (12, 13, 14), if the
refrigerant pressure loss which is caused in the 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) is controlled, the evaporative temperature of
refrigerant in the cooling heat exchangers (21, 31, 41) of the cold storage showcases (12,
13, 14) is lowered in ascending order of the compartment preset temperature so that the
refrigerant evaporative temperature becomes adequate with respect to the compartment

preset temperature, thereby enabling the cold storage showcases (12, 13, 14) to efficiently

provide compartment cooling.



[0068] In the first variation, the conpartnent preset

tenperature of the first cold storage showase (12)

is 5 degrees Centigrade aé the conpartnent preset

tenperature of the second cold storage showcase (13)

IS 10 degrees Centigrade. In addition, the thickness
SECOND VAARIAS‘MONOE&HE R8T BMBOBIMENT (5p) and t he

thi ckness of the fourth flow nerging piping |line (6d)
[0070)ar e dBeesriptinadwilb behmade Ha mgadoto 1o Seqant; vaiatignt of the first

pressure | oss caused by the fourth connecting piping
embodimens. ( Referring tohBigues 2, dheranis showas ar echematic carpagement of a

~the fourth flow nmerging piping line (6d) falls bel ow

refrigeratingr epparaus ad0) prasonling tooshe seeendd vgpiatiothe (Uiilikg the first

flow nmerging piping line (6¢c). Because of such . )
embodimnentn fenteftigerating apparatys (30 of theosepond vagigtion A3 peeyidgd with

the interconnecting piping |ine extending fromthe
neithenthe figezestoragg shpweas: Fléfn@rﬁbe bpesier undl @6kt or age

showcase (12) to the inlet port (61) of the outdoor,
[0071]uni t Mare)specificallyatheaefrigerating apparatusi(3@) efrthe second yagation has

| oss caused by the interconnecting gifin line .
an outdearamiti (14) and threteold tarage gravicasessilZol 3t 1. sAndngs Wothg first

storage showcase (13) to the inlet  port (61) of the |
embodimentodn thenliquidsside intercennegting piping dine J48) yhuch is a supply-side
. refrigerant pressure which is caused in the )
intercqnaeeting-pipiag ling extcading from the qutlst pert (Thhef thegyutdons it (i), the

of the return-side interconnecting piping lines
lowestrof dhasthrae cold; stesage showepses A 1hd 4 i cerapgsingns presqt temperature,
. 44) of the cold storaag showcases_ (12, 13, %gg@to Lge
ie., d ool storage) sheweasee(Idh iownneried at the mest pestcam side In

_.the conpartnent preset tenperature of the ¢qQld storage ,

additiopy oipc Ak% Lag-sie infercomnecting cpipiige diney {19, whigh 5 3 retum-side
. enbodi nment. [0069] In accordance with %@e ﬂkrst )
intercopgeqtig RIping e extanding tePvardsdhe dnlgh pert (@f of the outdoor unit (11),

I nt erconnecti ng iEing lines res eci#v Iy,extending
the lopegtnpt itee Hiree e’folfg@ qragy showenges Aﬁg, » {§)ein cgmpartment preset

storage showcases (12, 13, 14) to i,nlet port (6
temperghure.h €0 g oBHId ﬁpfd dagen s oweﬁéerélgie if onadeliy iailgt}‘z’ most

order of the conpartnent preset tenperature of the
downshrgarg sideor age  showcases (12, 13, 14). However, hy

adj usting the thickness.o ' ectin i pin
sECoh Sk OhibiEN GE 1 BrtisdF sNVIEEFRONS S by (P "

i ntercqonnectin i_pin ines .respectively extendin
0072} AR AT Bt SR PR ey Ty oo
howcase s(12 .13, 14) is nade to de se, | .
accor@%@meﬁ@%?@éqdlwn% frlfé%w?ﬁ% {RHEARO; RIS %ﬁﬁéﬁi Smbpdiment,

f

in the ?‘eﬁ‘igerating apparatus (30) of the second embodiment, the two-stage side circuit

{47) is connected at the most downstream side in the gas-side (return-side) interconnecting
piping line (19). Hereinafter, the difference of the second embodiment from the first
embodiment will be described more specifically.

[0073] The gas-side interconnecting piping line (19) is composed of: a main piping
line (4) extending from the first flow merging point (65) to the inlet port (61) of the

outdoor unit (11); a third connecting piping line (5a) extending from the first flow merging



the cold storage showcases (12, 13, 14). Accordingly,
regardl ess of the |ayout of the outdoor unit (11) and
the | ayout of the cold st@7age showcases (12, 13, 14),
if the refrigerant pressure |oss which is caused in
. the interconnecting piping |ines respective| T
point %) &n drensecppd Hovnmcsging PO (66 & M&%nna%)‘ygoﬁpf‘}%ehne (Sb)
cold storage showcases (12, 13, 14) to. .the inlet port,..
extendjrgzifromfthe preond flawonetging pqint1(p6) to s third, flow merghng pditt (67); a
evaporative tenperature of refrigerant jnt cool ing .
first flors anerging piping Hae (62) extgnding ﬁ)onbﬂietq%lewrﬁ@) BF';&&WO'S“‘ side
_ _showcases_(12, 13, 14) is | owered iglascendin .ordfr 6b
circuitdf7) tethe dirstflowanergingcaint 65k pecond dlovomergpe pipung fine (6b)
refrigerant evaporative tenperature becones jﬁgqﬁfﬁF d
extending frometbp eutlet port () o8 thrathindernld siorageshoweasg 14} Iy e secon
t hereby enabling the cold storage showases (12, 13
flow merging poistr(6); enthirg flay svereing PiRHRE LineL0e Wﬁ%ﬁ%ﬁﬂw outlet
SECOND VARI ATI ON OF THE FI RST. EMBODI NENT g007gl] . int (67):
port (3 < ithgsecond wold stoageraewease (Ealodhe dhix! fawmereing point (67);

variation of the first enbodi menf. ferring t
and a fugir 2ovp mergiag @ining Ype (i) orm Uy pules e @4y pf the fist

refrigerating apparatus (30) accordjn o the.second .
cold sipsage:oBase1R) r%gﬂterfblrfliff%'f %neésﬂa%ap%gﬁ'})- t [ Other Words, in the

refrigerating apparatus (30) .of the second variation. ..
gas-sidesintpronmnaeting pipig 1nsi (Rlwhichds p refumsside gergonnering Rping line
sk Prodalel por 8D SLahe Pukions Rhls (Ko e e i ids, pirguit (47 i
connegtgg gtn éjxp\é?c;;% ggmgeégﬂg ft'ﬁei g}%ﬁu ItltleAﬁ%ele)cgif gﬂlt-a{éﬁg owcases
a2, 1%,: Biin csg,‘ggr‘%{ngg;‘;rwgt b aatiyred ﬂ'ﬁg @;’@ﬁg ool &SR0 ShWEEe (1),

) i ntercopnecting piping,]ine extending.fromthe out]

is conpgsted 41245 mopt ihelirBrg il Aithng  three Pold storagshpWgpses a2, 13,
three cold storage showcases (12, 13, 14) in

14). conpartnent preset tenperature, 1i.e., the third cold

 (0074] of B REshT te icstrnestite PPRE ies ety ending from the
BREEEEHENTR RN (-
oo S B S AL L1 ps v
tn addgn, Gielgnig S BRgorempa e g e PE- Rtk Sopby S pbifort 54

of thentI\);\rSot-stage side circuit (47) to the inlet port (61) of the outdoor unit (11) is shorter

exten

than any of the 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).

[0075] In the refrigerant circuit (20), the pipe diameter of each of the sections (4, 5,
6) in the gas-side (return-side) interconnecting piping line (19) is determined depending on
the flow rate of refrigerant in each section. Consequently, the loss of refrigerant pressure

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



downst ream si de. SECOND EMBODI MENT OF THE PRESENT
| NVENTI ON [0072] Referring nowto Figure 3, there is
shown a refrigerating appd&&tus (30) according to a
second enbodi ment of the present invention. Unlike the
first enbodinent, in_,the refriger ng. apparat u

apprO@matqlﬁé equal dA aliiesd ik lengthia %%ooﬁﬁlsggteéq%g@e%g&}é’{ng lines.

is connected at the nost downstream.,sjide in

Asa rgséﬂét thedess(of seftigprany Rressurecausedbn ke cstg-sige rﬂtwgomeﬁeng piping
(19). Hereinafter, the difference of the r{ﬂl

lines ss9pRstivARneXieRAiRg temr hes putlel ot it 34 49 86 the cold storage
descri bed nore specificall 073] The gas Sld?

showcasps 1 Bddn b destpagas i e | engid &Iy‘)mtescqslaﬁﬁ%éaplas ings decreases
main piping line $4) extending fromthe first HF\%I

and agthegrorppastnent RIS} tereparers o Bt pid istarege) shorwaasgs (1 13 14)
outdoor unit (11 a third connecting piping Ilne

decreasss. e A asgitione e s rof; esfrigaray PF§$S¢}F’-’n 5%?5) méqss?nnmng
to the secondflowrrergln paj nt afourth

pipinglinerrséending fsomithgoytiss eor(téga) ofdhe Bfmﬁtﬁ%e sde, ﬁ%r‘f%("gé tQthg inlet
flow merging point (66) to the third flow nergi

port (¢giohithq epsleoraunit (Li)sts spabigr thap "nG’SbP by qr%rﬁdvrf%slje caused by

s oSt s o R 6 by G 4% o
cold s@?ﬁwﬁi&};gﬁ%&?ﬂﬁéﬁqf@g# ﬂqu?f@w i 0o
Anvﬁfgndl €§;f rl?mﬁé out | et é@%&ﬁﬁé% o

o076Eot B sond oot e Bt b on? i it s
pressw%'a%&aiﬁm IS O RIFEOBULGE PIRGPE LESD) BomBARsdrtag returm-
side i ngl'cg{u?qtcggg ?Hlsgh ggéqsésgﬁ%pa ytqg)qpnawgti{'“r fl 0 trlra?){'tg i(ﬂg, 34, 44)
of the; qiis???&%e I“?f?’&?tlgn DR té ?ﬂﬁbwﬁ R@b %fi&bsrmmrtusﬁt v
e T Bl e A S 0 ) s 1, 1,
g i S5 e o WMk P

cooling et <vpengr @ 3ty 4D phUESH SRbRPAte b dard) may

SR Ctgl t%sgetc? 1594 Sclg%l\l\p!(: ent &;rcsét g‘empera]tm)e', the refrigerant

becomeh adequate WI
evaporative temperature is set lower in ascending order of the compartment preset
temperature. This therefore enables each of the cold storage showcases (12, 13, 14) to
efficiently provide compartment cooling.

[0077] In addition, in the second embodiment, the loss of refrigerant pressure which
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
single-stage side utilization units (12, 13, 14) to the inlet port (61) of the outdoor unit (11)

is set such that the lowest valued refrigerant pressure loss is caused by a return-side



[0074] The length of the interconnecting piping |ines
respectively extending fromthe outlet ports (24, 34,
44) of the cold storage sHfwases (12, 13, 14) becones
shorter as the conpartnent preset tenperature of the
. col d storage showcases (12, 13, 14) becones, | oner. | .
intercormgetingo piping dine e¢igthe exturntsids ftercensclipg Hpng; e, 419 that is
line extending fromthe outl et port 4) _of th
connegtad tas thefzeeze gioragershapeased$), @pd emong the putlsy ports Z?L‘}’ 3 44) of
t he outdoor unit (11& S shortié t han %n of the ., . .
the coldsterpaeshostoasasd1bild &Y andthe opilat per(PHt e byaspagsgide circuit
fromthe outlet ports 24, 34, 44) of Lhe COLS )
47), Seqpuilse PoRo(Rhpisthe ftwo-stage sidg citguit A7) R theplaest gafyigerant
of the qutdoor _unit (1@%. [0075] In Lge refrigerant
pressuge.r cThis thepefpre mpkes it pessibleatpeyuppress apd;logsegrthe frifigerant pressure
sections (4, 5, 6) in the gas-sjde.(return-side
at the pyfles por{ AHafithe fipezsistryags sheweass) (1P} i §e therdischatge pressure of the
depending on the flow rate of  refrigerant i eaih
boostes cepPsRSOICdad cHirsehyl the differepes in pressuss PPEyErn fhe miet and outlet

ressure caused by the gas-side (retufn-side .
ports i POSTEOMBFS (IOh G bhdeduass) HSCORUREIR it bekormes possible to
approximately equal_  in value per unit length in an
suppresp and JessenthmAuevntf PEVST FRISHNAESN in the bgost ﬁW!@%ﬂ%@ )
| oss of refrigerant pressure caused by the return-side
ANOTHF&EM%WW&&F iping |ines respectively extending

fromthe outlet port 24, 34, 44 f the.cold stora
10078} o WitE goqpest to dach o8 i bsedirse e badingpts it FER b frRarid such
. nterconnecting piping |ines decreases,. a as th .
that i the, A e ﬁ“&ggrs‘@@nlﬁ&f%né}%l% PIPIRE Ling Zﬁﬁt it H’ggle gas-side
h 12, 13,. 14 . ddi ti , .
(retury 508 Bierveskoer s mipine ineA3F thecierzs slogpee; hewesss (18]S disposed

st G5 SR S B0 bR e 8 5 B hdging
embogifighis, bl Sebessnapro e Gif Hntep adtimeet A b A4hy™ oy

o019 |5 S DB A S TG h R By
srangil by T e ) Stora siricases AErE o8 et e
compERRR AT 0TSl LIS, SREENY, SOOI 55y
o A TP Sk B SSRRRF A B b, 3,
44) o%.bg I{:@g ég)kggésﬂo%z s t(i‘x el|3¥1f)xt'<:) %Qedf.nli]eq pfo{'t%l)t orfethé) gﬁtld%r unit (11)

cause approximately the same refrigerant pressure loss.

[0080] In addition, with respect to each of the foregoing embodiments, it may be
arranged such that the refrigerant circuit (20) is provided with four or more cold storage
showcases, and that the four or more cold storage showcases are connected in paréllel with
the outdoor unit (11). |

[0081] In addition, with respect to each of the foregoing embodiments, it may be

arranged such that an air conditioning unit is provided in the refrigerant circuit (20). In




of the cold storage showcase (12, 13, 14) to the inlet

port (61) of the outdoor unit (11) decreases as the

conmpartnent preset tenperd@ure of the cold storage

showcases (12, 13, 14) decreases. Consequently, in

order that the refrigerant evaporative tenperature in )
such atqage, it isapreferpblrothat thecaim peplitionine unigis coppycted tq Hie Qudepr unit

storage showcases (12, 13, 14) may _becone adequate ‘
(11) byvan finterpopnesting piping live wiher thamthe Jrapid-rand gagsids: ifegconnecting

the refrigerant evaporative tenperature is set |ower
pipingilinesi6iBedB). ng or der of the compartment preset

tenperature. This therefore enables each of the cold
[0082)t or aljeshomlsvbgseated that the above-descriegs embpdifients pieogisgatially

conpartment cooling. [0077] In additiogn, in the second
preferghid eximples whicheare ogtinggndedin paesense tg Hetktihe scops efthe present

caused in the return-side interconnecting piping line
invent{ongits applisatierd opits appliceienurangei de i nt er connecti ng

pi ping |ines respectively extending fromthe outl et
INDU§EE§16?-(IQHPLMAB TYf the single-stage side

utilization units (12, 13, 14) to the inlet port (61
[0083bf t hAs kasthsem deseribed ghowe, the present inyentionfinds disartiligiacthe field

val ued refrigerant pressure |oss is_caused by a )
of refrigerating @pparatpees im vevicho Ariluralifi ofiysilization eityarg ggnnected in

return-side interconnecting piping line (19) that is
paralle} grithethesd seusce Wait-f r eeze st orage showcase (15), and

anong the outlet ports (24, 34, 44) of +the cold

st orage showcases (12, 13, 14) and the outlet port

(54) of the two-stage side circuit (47), the outlet

port (54) of the two-stage side circuit (47) has the

| owest refrigerant pressure. This therefore makes it

possi bl e to suppress and | essen the refrigerant

pressure at the outlet port (54) of the freeze

storage showase (15), i.e., the discharge pressure of

the booster conpressor (46), whereby the difference

in pressure between the inlet and outlet ports of the

boost er conpressor (46) can be reduced. Accordingly,

it becones possible to suppress and | essen the anount

of power consunption in the booster conpressor (46).

ANOTHER EMBODI MENT [0078] Wth respect to each of the

foregoi ng enbodi nents, it may be arranged such that

in the |iquid-side (supply-side) interconnecting

piping line (18) or in the gas side (return-side)

i nterconnecting piping line (19) the freeze storage

showcase (15) is disposed




nei ther at the nost upstream side nor at the nost
downstream side as in the foregoing enbodinments, but
between two of the cold st3drage showcases (12, 13,
14). [0079] In addition, with respect to each of the
foregoi ng enbodi nents, it may be arranged such that
Claimshe col d storage showcases (12, 13, 14) are preset at
the same conpartnent preset tenperature as each
other. In such a case, it is preferable that the
return-side interconnecting piping lines respectively
WHAEISGGARYED Bh t he outl et ports (24, 34, 44) of the
col d storage showcases (12, 13, 14) to the inlet port
(61) of the outdoor unit (11) cause approxi mately the
sanme refrigerant pressure | oss. 0080% I n additiagn,
L. Avwfrtgeraémsee@paxaalsmrmng Ha) adleghtng éwskfoﬁt%ﬁ.wlée ‘ytilization
may arranged such that the refrigerant circu
units (120}3* EH)hayingdeaplingtheat exphangersitl 3Holidd) 5@8@?@@@131, ‘each of the
showcases, and that the four or nore cold stora
cooling fhepiceiis banEal28 o ekl) Being FORETH & PAVide CQOHBE Ghitg atociated
unit (11). [0081] In addition, with respect to each of
comparigeent o‘ioe@hﬂ rihe caspesdatad rﬂogxpartmenhys despt At raarng%fget%fawd preset
that an air conditioning unit is provided in the
temperaéurm a6 (bhe singlechgat spurog unit liphaving a eomanressor é?s"é wherein in a
preferable that the air conditioning unit, i
refrlgqs@ﬂrre@péomlb in ey throginglaritage fide ptiligat units (12 13, 14) are
I nt erconnect.in iping line other, than the liq ? an%
connegjgd msparallq] yeity the hert sonics uniti(Hh) by intercognecting Pw}lg ines (18, 19)
[0082]. It should be noted that the ahove-descried
refrigesans 48 cisailated hetavegn gach plibe gingls %‘ag? U 'é%@&lﬁﬁlvélgsm a3, 14)
are not intended in apy sense to limt the
and therheat, ﬁ@ge%mt.(ml)ewhﬁrsgy single-gipgn Femprestion &¢ S?'sgﬂon cycles are
| ication range. INDUSTRIAL APPLI CABI LI TY [ 0083] As
PG'NHEQ been descri bed above, the present invention finds
its utility inthe field of refrigerating apparatuses
in which a plurality of utilization units are

wherei o%]e(igsesdo presrs)\?rgalol' eti'le re hge?an? ew ch*ls' Cause I1%1 the return-side
interconnecting piping line (19) comprising return-side interconnecting piping lines
respectively extending from 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 lowest
valued refrigerant pressure loss is caused by a said return-side interconnecting piping line
that is connected to the lowest of the single-stage side utilization units (12, 13, 14) in

compartment preset temperature.

2. A refrigerating apparatus comprising: (a) a plurality of single-stage side utilization
units (12, 13, 14) having cooling heat exchangers (21, 31, 41) respectively, each of the
cooling heat exchangers (21, 31, 41) being configured to provide cooling of its associated

compartment so that the associated compartment is kept at a predetermined preset



Cainms: WHAT IS CLAIMED IS: 1. Arefrigerating
apparatus conprising: (a) a plurality of single-stage
side utilization wunits (B2 13, 14) having cooling
heat exchangers (21, 31, 41) respectively, each of the
cool%gg heat exchangers (21, 31, 41) being configured .
temperabirgrapdi(ika single hegt sguree wnib () bRving @ compigssen (Rhiwhsgein in a
that the associated conpartnment is kept at a
refrigepant céncwit 2 Meih whidethe singlpstage pide utilizatiop)unitss(lggild, 14) are
heat source unit (11) having a conpressor, (29), ..
connegtbrbinepanalleh with the hedt gewrsa unig %116 dytintepappnectingRiRg lines (18, 19)
single-stage side utilization units_&%zk.la, 14) are
refrigecant e citadnted betavean padh of the single-gtegs: side yiilization upitg (12, 13, 14)
by interconnecting piging lines (18, 19) refrigerant
and the cheet pouteatinit (BBt wheraby sgleostageneomprespien sefrigerationgycles are
utilization units (12, 13, 14) and the heat source
performadt (11) whereby singl e-stage conpression ’
refrigeration cycles are perforned, wherein the |oss
of pressure of the refrigerant which is caused in the
return-side interconnecting piping line (19), )
whereigother ilessnof peessum- ef dbe irpfrigerohnsich g ¢Ausschdn | the etsturn-side
respectively extending fromoutlet ports (24, 34, 44) .
intercapecting piping dingt 44D sPmMPrizing | nemlﬁssﬁ infefeornecting piping lines
14) to an inlet port (61) of the heat source unit (11) ..
respectively caxtending from: outlet pogad24, 34, A4) o the sIglfcstags side utilization
ressure loss is caused by a said returp-sjde
units Bﬂt 43¢ bhintecan indetopast )] ofribe hepsouree uplh (LD ispet sughythat the
| onest of the single-stage side utilization units Q&Z,
aforesgid refrigprant presuwe kass heeames smalier asths compgrmentpreset temperature
) refrigerating apparatus conprising: (a) a plurali f .
in the ynglgr%a@tsmeﬂgxza@omwrsi (i&ﬂrg A4) WP%‘C‘? 1es] 60113’?113’%4’)&1‘1! aforesaid
havi ng cool i ng heat exchangers (21, , A1 .
returnysde gqrmnepst}ng@mgohneﬁ fi@ the Betinogt (éil"féhfz:h% §eyege unit (1)
(21, 31, 41) being configured to provide cooling of
becomeg oWwRIsoci at ed conpartment so that the associ ated

conpartnent is kept at a predeterm ned preset 32
tenperature, and (b) a single heat source unit (11)

5. AR B sot (A0 UST S o L ohd SAR tizaion
units 3y 451 ) W98 CoRiet SHAIABRORa ALl T D) Gippectivel; each of the
coolinig riltegtr gx%ﬂar\]r?ggsi (nﬁ’ gil,ptilr)] %elnignc%%ﬁ&&r%d t(:)L %}ovide cooling of its associated
compartment so that the associated compartment is kept at a predetermined preset
temperature, and (b) a single heat source unit (11) having a compressor (29), wherein in a
refrigerant circuit (20) in which the single-stage side utilization units (12, 13, 14) are
connected in parallel with the heat source unit (11) by interconnecting piping lines (18, 19)
refrigerant is circulated between each of the single-stage side utilization units (12, 13, 14)
and the heat source unit (11) whereby single-stage compression refrigeration cycles are

performed,



refrigerant is circul ated between each of the
singl e-stage side utilization units (12, 13, 14) and
the heat source unit (11) @Bereby single-stage
conpression refrigeration cycles are perforned,
wher ej n he | oss of pressure of the refrigerant whi
Wherrlg ﬂaealf}g qf fetursside infersoanegting piping lingsisscchyelpicyicn mg from
52 conprising return-side i nterconnectin
Duﬂeﬁm%rs ﬁé"’ ndd) ofithe piaglersiage pidetiizationuaitsdi ol |lélgt°p’=61rlpket port
44) of the single-stage side utjlization
(61) errhe éle:etmuwfanntl(al)l) fspseq ﬁuqlhrhat a ﬁ@ritre@m fIdein&err@nneémg piping
soyrce unit is set such that the  _afaqresa
line th?éflr Fepnestsd trb rl@sleufpe qfdhe sipsleoiage sidraptilization %(12 13, 14) in
onpart ment preset tenperature in_the single-stage
compéﬁ@éﬂﬁmqer tempemtungs the sharpest refurnsside iatsrerameeting piping line.
respectively by the aforesaid return-side
i nterconnecting piping lines to the inIet port (61) of
t he heat, source unit (11) bhecones_ |owe
4. A éeffrlgaéta%s RPERTAYp £PBPHSING o () 3 @lqagllw(cef) SI%slsrst%sar side, utdlization
singl e-stage side utilizatjon wunits (12 13 R
units r%gl#g 18 brving cneling bsateashanests @1, 3%, 41) reppectively, each of the
respectively, each of the copling heat, exchang \
coolnegzlieat sichangdrs 624, M, dbnbeing renfigusedstogpyide 88?)[“?&1%{ it} associated
its associated conpartnment so that the associated
compe%rrﬁatr sorthat ithe raéﬁs‘slaénd SOBPUHBERS i keet Bl @sgtedetermined preset
era and (b) a single_heat source uni
temprrs Q%@&rﬂp@gm ALE, urrmw@ibhrrm&ragompéqsmfg@{’)aﬁ%herem ina
circujt . t he  si tage side .
refrigggant FE%H*§ 0oy v bithe srrele-mge 3ide ullizaien daifs (12, 13, 149 axe
aral | el th the heat sour,ce _upi t
%grﬁdérl@arﬂlrgi:wrth hecheat sayees wgg(eléigr inttsfotnediipg piing fines 18, 19)
circulate t ween ea si de

refriggeapt {554 et sp3h of the single-Siaed renfEion yie.g2. 13,19
v §pengoee W B Gyt ”rp%%zro%cmmws are

th of return side interconnecting piping |ines
“ﬂfF% ectively extending from 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
t urns=

wherfif e (B P si0 S oRfarting Risthg bt TEmsstively estepipe from
outletllgfovrltlesi% e{“ H%e%t“:}b%gfl f’é %rsgieéﬂﬁ UL ll{;rH.F mlz nﬁj ri#ilér a(n inlet port

(61) osf%)e lt'rea% sor{rgrta anit (Isll) gseselt Qﬁc [ that the aforgsglcpl ggtpn%ecomes shorter as 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.

5. The refrigerating apparatus of any one of claims 1-4,

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



4. A refrigerating apparatus conprising: (a) a
plurality of single-stage side utilization wunits (12,
13, 14) having cooling heal4 exchangers (21, 31, 41)
respectively, each of the cooling heat exchangers

X (21, .31, 41) .being. configured.to provijde cooling of
interconnecting piping Upes %&PE@W%F&P%V% efins Jadyesma i outlet ports
i s kept at. a predete

(24, 3G oD i db paplecsiage e wilGaon Bkt St Deniiins inlatport (61 of

havi ng a .conpr.essor 9), .wherein ip a,. refrigerant )
the heat Wﬁ‘?et ur{ltz@)rl? the 1%?%%@*?%5@2 g§tage ﬂ%@gllgﬁw units (12, 13, 14) in
utilization units (12, 13, 13% are ,connected in
compg eyt pEgsel jemperapiie esgnnected atdhe most dopstrggm side.
I nterconnecting piping lines (18, 19) refrigerant is
circul ated between each of the single-stage side
tilization units (12, 13, 14) and the heat source
6. Tﬁﬁrqﬁlsq&t}nw%gﬁ@ LSt age compr essi on
refrigeration cycles are perforned, wherein the
 ength of return-side interconnecting piping lines
[esp

ectively extending from  qutl et ts (24, 34, 44) .
wherei 1y e sspa@lw-@q HYRroQmssting i i U Roped Ofsﬁuppiy-ﬂde
X 14) to an.inlet port..(61) of the heat source unit
mtercw%ﬂm%p@gtngé itab ESPEPYCORnECHQns Sweﬁa@sﬁaget port (71)

horter as the.  conpartnent_pres erature in,the. .
of theheatpourcs upjk (1) 365 TR poria @anS Ry of ?llr%m@s:mﬁ&)ﬂde utlization
, nect e espectively hy the aforesaj.d return-sid .

units ({36 b RGeS O G SHalESoEs siroonlagon Wie: (26 dps 149) in

of the heat source,unit %%}éﬁgecones ower,. 5. The
compariment PEySst CRECRHEE SaEeds ¢ BR EAmsie- 1. 4,

wherein in the return-side interconnecting piping |line

(19) conposed of the return-side 34 interconnecting

i pi.ng |i.nes establishin specji,ve connections
7. Theletreinicanmaer 040y 089 of SRS 44) of t he
singl e-stage side utilization units (12, 13, 14) and
the inlet port (61) of the heat source unit (11) the

wherdySYET ok SRk s AT LELER: EhbAREISER, Gl oy R whion
8 twoGHEE, s Wil on SR O B B BT jsxPhankSf (51 ganfigured to
providihRRe BL 1 psshlible BRRBaNmER B B it it d BlmBAARERC kept a
a predi el presBlienERRTE V< o BENIE Shiipstiie TR Blipdd Biseries

ports (23, 33, 43) of the single-stage side
utili-zation

wherein in the refn’gerant circuit (20) the two-stage side circuit (47) is, together with the
single-stage side utilization units (12, 13, 14), connected in parallel with the heat 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.

8. The refrigerating apparatus of claim 7,




units (12, 13, 14) the |l owest of the single-stage side
utilization units (12, 13, 14) in conpartnent preset
tenperature is connected &5 the nost upstream side. 7.
The refrigerating apparatus of any one of clains 1-4,
wherein said refrigerating apparatus further includes
a two-stage side circuit (47) in which a two-stage
side utilization unit (15) having a cooling heat
whereigthhormgstngd §d§ cicaitf (4gissannestednt she mestawpstreary sige in the return-
associ ated conpartnent so that the associated . .
side interoqranetiimg piping Kegp (19 tcompoprdedb theriefumer-didgrinteggonnecting piping
tenperature and a booster conpressor 846) are
 lines eswhlishing despectiverdossections bevasni(i) thh eutlef portfe(24n 84, 44) of the
circuit (20) the two-stage side circuit é47) IS, .
single-stage side tilizationt units (£2,nk, d4) andyan eutlps porti(P4)zef the twarstags side
(12, 13, 14), connected in parallel with the heat
circuit¢4Trand (iipthetinletigort (1) ofitheihnatsousamot(1Bg pi pi ng | i nes
(18, 19) and the refrigerant is circul ated between
the two-stage side utilization unit (15) and the heat
source unit (11) whereby two- stage conpression
9. Thegkfrigyeatingiappamsiuglofslatm &, per f orned. 8. The
refrigerating apparatus of claim7, 35 wherein the
two-stage side circuit (47) is connected at the nost
upstreamside in the return- side interconnecting . |
whereipi fhienigvo-stage §ide)cizcbitpd2eds eonneptsd rastthe maest gipstream side in the
i nt erconnecting piping 1ines establishinq respective |
supplyesidem ierconnsciieg wping (ing (18) somposas: ofthe supyly-gidezntercpmecting
of the single-stage side utilization units (12 13
pipingiries gstablishing respectiymeennestinns detwass (hibe gutigs POk, (@4) of the heat
circuit (47) and (ii) the inlet port (61) of the heat )
sourcegtnit @) and ¢iD) thetinlet porty A3, 335 43)f 1the singlestags side itilization units
claim8, wherein the two-stage side circuit (47) is
(12, 13 dAhard aniniat peridSPnfithefyen-stagasids eiecuit{4vhe
suppl y-side interconnecting piping lipne (18) conposed
of the supply-sidt interconhectihg plping |ines
establ i shing respective connections between (i) the
outlet port (71) of the heat source unit (11) and
(ii) 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). 36 Abstract:




The [ oss of refrigerant pressure which is caused in a
return-side interconnecting piping line (19)
conprising return-side int3 connecting piping |ines
respectively extending fromoutlet ports (24, 34, 44)
of single-stage side utilization units (12, 13, 14) to
Abstragt: i nl et port (61) of a heat source unit (11) is set
such that the | owest valued refrigerant pressure |oss
is caused by a said return-side interconnecting
piping_line of the return-side interconnecting piping
The lops eferefrigegynt prrssure svhidnisseused in 8 retym-sidevisercemectiug piping line
singl e-stage side utilization units (12, 13, 14) in
(19) coropipeing ratym-sidecigtercannagiingniping lines respectively extending from outlet

ports (24, 34, 44) of single-stage side utilization units (12, 13, 14) to an inlet port (61) of a
heat source unit (11) is set such that the lowest valued refrigerant pressure loss is caused by
a said return-side interconnecting piping line of the return-side interconnecting piping line
(19) that is connected to the lowest of the single-stage side utilization units (12, 13, 14) in

compartment preset temperature.



