DESCRIFPTI ON REFRI GERATI NG SYSTEM 5 TECHNI CAL FI ELD
The present invention relates to a refrigerating systemapplicable to a
supermar ket or the I|'ike requiring various types of tenperature

envi r onnenwgo 9oslddss: BACKGROUND ART Act/livokhicts
showcase applicable to a supermarket or the |like has conventionally been
known as di sclosed in Japanese Lai d-Qpent Publication No. 62-94785, for-
exanpl e. A showcase of such a type includes a refrigerating systemin which
a 15 conpressor, a condenser, égkxpan FFln val &&F and an evaporator are
connected via a refrigerant pipe. The showcase includes
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not omMy a display stand for foods but also an air passage for circul ating
the air into/fromthe display stand. The evapora- tor is installed in the
ai r passage. 20 When the refrigerating systemis driven, a refrigerant
di schar ged v ogiaskdie conpressor i s condensed i n the condengef/psfidohen the
pressure of the refrigerant is reduced by the expansion val ve.
Subsequently, the refrigerant exchanges heat in the evaporator with the air
flowi ng through the air passage 25 and is evaporated, thereby cooling the
air. The cool ed arFR&FE—
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'supplhed through the air passage to the display stand, thereby keeping the
tenperature of the foods at a predeterm ned | ow tenperature. Such a
refrigerating systemcan keep the foods fresh. 5 In addition, a

super mar ketywéh gg/4sgs4al | y equi pped with an air-conditioning sysifmoelidet
conditioning the air in an in- store selling area and an enpl oyees' office.

Such an air- conditioning systemis consgructed by connecting an outdoor
unit placed outside of the store to an indoor unit placed on 10 the ceiling
or the |ik8lids4ldél) e &R € WiZ a refrigerant pipe and the like. Heat is
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can keep a confortable air condition inside the store and the 15 enpl oyees'
office. -Problens to be solved- As described above, a refrigerating system
and an air- conditioning system have conventionally been provided sepa-
rately for @@sus@s: such as a showcase, where foods are digemAesps@yed and
for an area, such as an in-store selling area and an enpl oyees' office,
where persons are present, respectively. 4The refrigerating system and the
ai r-condi tioning system have provi ded appropriate environnments required for
the respectivedteds 2 wﬁﬁ&??&i&oﬁﬂ% 1D et BNlgEag nGREEem—aud: t Hd,
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condi t'i oni ng system have heretofore been totally independent of each other.
Thus, it has conventionally been necessary to provide dis- crete heat
sources for a refrigerating systemand an air- 5 conditioning system

respecti veio oghBgsg specifically, a con- denser and the |ikernegpheto be
provided for a refrigerating systemfor a showcase and an outdoor unit
needs to be provided for an air-conditidhing systemfor conditioning the

air inside a store. Accordingly, the freezer and air-conditioni /S-
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Mor eover, spaces for housing various units constituting the respective heat
sources have recently been required sepa- rately. Therefore, the spaces
for disposing the freezer and 15 air-conditioning systens have

di sadvant agamssisysii ncreased the- se days. In view of the appyesdsscri bed
conventional problens, the present invention has been devised in order to
provide a refrigerating system which cd&n sinultaneously condition by 20
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4 - DI SCLOSURE OF THE I NVENTION I n accordance with the invention, there
Is provided a refrigerating systemconprising: a heat-source unit (60)
i ncluding a conpressor (61) and a heat-source heat 5 exchanger (62); and a
plurality obosgypesication units (11, 21, 31, 41, 51), whiclhciumspedppected to
the heat- source unit (60) via a liqui d pi pe (72) and a gas pipe (71) and
are connected in parallel to each other,7characterized in that the
application units (211, 21, 31, 41, 51) are classified into at 10 |least two

types of appl ﬁi&t’(“orﬁ’ﬁﬁfw t&# ﬁ%r‘nﬂl‘r‘rg?m%&h QB 58 el Rt AR B RER
Vel es AN i B n B RETHABET 5.

CDA———7 v bDJEAFRRICE. BWHRRBEHFITI2HH a—F—X
(10). ¥WEERBZHFT 2RE 2 —r—X (20) FREINTNS, ZLT. HIZ
By a—r—X (10) Clg—2 0°COr—ANBEREIERSh. By =
—F—2 (20) R 0°COr—-ZARNBERBEIFIERINS,

Eh. COR—N—"—0v bk, BRIy I P—FL2IFETNIBETH >
TEHOEROERERE LU TELREE (30) oft. EBDPRRDN Y VEDFED
ERXEZITSARNLIE (40) R, ENPREBEBETNEOL S CADPEET 3K
THE (50) PEETS. ThH/EE (30~50) ik, ZhZh R 2EEEIEN
BERIh 3, BERic, PIZE. REE (30) k-2 CORERBEFEREIIh, &
FMTE (40) Tkl 5°COBREREREIERIN, —HREHE (50) T2 5°COR
ERESERXN S,

Rz, ERBHEBICRD2BEBRAL AT AL DONWTHEAT 3,

COWHERVRATLE, #FRfllz=y P2 LTO 1 BEOEHN2=v } (60) k.
MAf2=Y FTHB3EDBRWL=v b (11,21,31) RUF2H5D0EF1=v b (41,
8l) LA TS, ZLT. E&&FWHW=w b (11,21,31) RUEZER/H L= I
(41,51) ik, EE¥WWI a—r—2 (10) L¥Eya—r—2x (20) L{REE (30)
EREMTE (40) t—RZEMEE (50) c2zhZhTFoshTni,

%9, EEdENz=w b+ (60) IKDONWTEIBAT 3,

COBEAZ=v b+ (60) k. X—1NTr v bOBEMNCREXh. TiEE (61) &
UHIRRIZAIS I TH 2 ISR (62) WA TV 2. FENMZME (62) .
EMEN (61) OB hiflicEsfizh, B0 77 (F-o) BMEBLTEBINT
W3,

LECEMER (61) OBARIL. HRAAEEE (7T1) CLoTHEPFE2I=w I+ (11,
21,31) RUEZRI =y b (41,51) ok h, £k, LEESAHRRE (62) o
WAL, WRAESRE (T2) KL TEBRWI=v b (11,21,31) RURZERI=v b



i'ncluding application units of a first type (11, 21, 3 1) and application
units of a second type (41, 51), and that each of the application units
(11, 21, 31) of the first type includes an application refrigerant circuit
(12, 22, 3%09§4s8s:c! 0sed circuit including a refrigerant t}@@}nﬁﬁlﬁogxchanger
(13, 23, 33) and a first-application heat exchanger (16, 26, 36), a

mul ti-stage refrigerating cycle being fogmed between each of the
application units (11, 21, 31) of the first type and the heat source unit
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tenperature, 25 that each of the application units (41, 51) of the
second type includes a second- application heat exchanger (46, 56) for
exchangi ng heat between the refrigerant supplied fromthe heat source unit

(60) and t Rgo dd/dses1t hereby conditioning the air at a predeg,g:fm,dgﬁgm
tenperature, a one-stage refrigerating cycle being formed between the

application units (41, 51) of the secondgtype and the heat source unit -
(60), 30 t hat each of the application units (11,21) of the first
type is provi deitma. sﬁﬁﬂ%él{:w REP0} dt.. dﬁﬁﬂ/@ﬁfg—fﬁoﬂﬁ))k negky 3 —7r
super mar ket ; and any of the application units (41 or 51 of the
second type*fr’\s(if&)oi&’l'@‘é%%ﬁ%r(i’»ﬂ) OEF®BBI=w b (11,21,31) L oficiX, HERAERRK
(1 %MUEIRE) o U THEEOF AEERE (2 REIRE) PEHRIhE, Wb 3T
)P?ﬁwlfn?%?ﬁ*/xi‘bb‘ﬁﬁﬁéh'ﬂ\%o
bbb, LRS-y b (60) DEMEM (61) RUSHNHMTRE (62) &\
FWWL=w b (11,21,31) OlgsR#A (18,28,38) RUMIKSAZHEE (13,23,33) O
KA (13h,23b,33b) T &> T 1 RADEEEES BRI TS, —F. LiT&WH
a=w b (11,21,31) OEMKE (14,24,34) &, %E#MscHSE (13,23,33) DRMEL
(13a,23a,33a) &. BESRA (15,25,35) &, KRB (16,26,36) LickoT2RME%
KEBFRRS N T\ 3. ShbEEBROETMBRI OIS, |
Kic, LERERMIE (40) RU—BEEREE (50) oL@ =v b (41,51) kD
WTEHEET %o
ZZERL=w b (41,51) & B2RARIMSEHE L UTOER#RE (46,5
6) ZEZ TS, —A. LEEMNA2I=v I (60) 1r5IETZHALEEKE (T2) DL
BIC RS (45,55) DBRU SN TW5B. BEEE (72) OB 2858
£ (45,55) DEEMDPEAMENSE (46,56) iERIN TN S,
LEB-T, LREEA2=w b+ (60) &, BREMIE (40) RU—KRZEHEE (5
0) OZ=R2=v b (41,561) LoRETR. EA2=v I+ (60) OFMmE (61) RU=E
Sz (62) &, RBIMTE (40) RU—2=H=E (50) o=@ =v b (41,5
1) OlEsRH (45,55) RUFEAMAZME (46,56) FIBICERINTREZ—RBPEY 1
JWVBREBRENT W3,
bbb, LREsfa=y b+ (60) OEMEM (61) »outll UTEN#chs
(62) THEHEL=WENF, 821 =y b (41,51) OWER (45,55) THREL. &
SR (46,50) CEALBK L BB EZIT > TERET 5,
FPHZERY AT LICRBEOE VYR AR TV 2. BERIC, L8
Wa=w b (11,21,31) RUBEFEI=v b (41,51) Tk, WUE L2ESRE XidFA
HETREZRANT HEERAFER L UTOREL VY (Thr) PRI Sh TV 3,



conditioning the air in the supermarket. In another aspect, there is
provided a refrigerating system conprising: a heat-source unit (60)

i ncluding a conpressor (61) and a heat-source heat 5 exchanger (62); and a
plurality efosuagksication units (11, 21, 31, 41, 51), whichcpidssrenected to
the heat- source unit (60) via a liqui d pi pe (72) and a gas pipe (71) and
are connected in parallel to each otherjgcharacterized in that the
application units %ﬁﬁ% 21, 31, 41, 51) are classified into at 10 |east two
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15 exchanger (13, 23, 33) and a first-application heat exchanger (16, 26,
36), a nmulti-stage refrigerating cycle being fornmed between each of the
application units (11, 21, 31) -of the first type and the heat source unit
(60), eachwoogissesiref ri gerant heat exchangers (13, 23, 33pcesmwarsgi ng heat
bet ween a heat-source refrigerant supplied fromthe heat source unit (60)
and an application 20 refrigerant, eachlof the first-application heat "
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tenperature, a one-stage refrigerating cycle being forned between the
application units (41, 51) of the second type and the heat source unit
(60), the system further conprising: 30 control neans (81) for
control | i ngwbhgsdseat source unit (60) and the respective aeniieesainé@n units
(11, 21, 31, 41, 51) such that a supply air tenperature or a suction air

- 6- tenperature of each of the applicatti@n units (11, 21, 31, 41, 51)°
becones a prede&5ﬁ&m ned. desired terTB erature; and setting changi ng neans

(82) for OLFEé‘TJt gﬁﬁfﬁ%— %h—aﬁde Q e the control neans (81) that if
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reachi‘ng the desired tenperature, the desired tenperature of another
application unit (11, 21, 31, 41 or 51) is changed so as to recover the
power of the application unit (1 1, 21 or 31). Preferably, the systemis
char act er i aglogig8¢sihat t he setting changi ng neans (82) 10 pgi/pwksisdzich a
change signal that if any of the application units (11, 21 or 31) of the
first type is so lacking in refrigeratid@® power as to have a supply air
tenperature or a suction air tenperature not reaching the desired
t enper at ur &W%M&Trle@%%ﬁghﬂf@b@ﬁﬁ B 6@@%%?&%@?—35 &1 or
51) of the second type is changed. Preferably, the systemfurther conprises
terrperaturé:@%?l%g means (Th-r) for 15 sensing the supply air

ction air tenperatures of the a i cati ons
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refrigerant, 20 and that the setting changing neans (82) is
constituted so as to receive outputs of the tenperature sensing neans
(Th-r) and output a change signal for raising the desired tenperature of
any of the wopsaseeti on units (41 or 51) of the second typechkiypishgsosuppl vy
air tenperature of any of the application units (11, 21 or 31) of the first
type is higher than the desired tenperatiye thereof by a predeterm ned”

di fference or nore. 25 Preferablé t he s%tlem is characterised in
that each of the application um ) first type is provided

in a showcase (10, 20) for displaying foods in a supermarket, and any of
the appli catlon units (41 or 51) of the second type is provided for
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5 '+ Since the single heat source unit (60) can be connected to the
application units (11, 21, 31) of the first type for formng a two-stage
refrigerat- ing cycle with the heat source unit (60) and to the applica-
tion units wWéadsused) of the second type for form ng a one- pgapsoisn
refrigerating cycle with the heat source unit (60), 10 respectively
different tenperature environnents can be secured for the application units
(11, 21, 31, 41, 51) of these two types. This makes it possible to provide
many types of tenpera- ture environnents ing greatly different
tenperature levels 15 by using a systemincluding only one heat source unit
(60). In particular, it is no longer necessary to provide a refrig- erating
system and an air-conditioning system separately for
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t-he -respective tenperature environnents, as has conventional- |y done in a
supermarket. As a result, tenperature environ- 20 nents conplying with
vari ous denmands can be obtained while providing a sinplified systemthat
can consi deyfRlaesieduce the required installation area. |pci/hosgisors any
application unit (e.g., 11) lacking in power, the desired tenperature of

anot her application unit (e.g., 51) is changed 25 so as to recover the
power of the application unit (11). Thus, if there is any application unit
(11) required to ex- _ 2/2
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hibit particularly stable refrigerating power, the power of the application
unit (11) can be nmamintained. That is to say, 5 since the power maintenance
of a particular application unit (11) is prioritized, required power can be
obtai ned for the particular application unit (11) w thout increasing the
re- quired power of the entire system The control of the refrigerating

power of the application units (11%£%%€#%52§gthe first type nay al so be

prioritized over the control of th ting power of the application
units (41, 51) of the second type. Thus, it is possible to priori- tize the
power mai ntenance of the application units (11, 21, 15 31) of the first
type requiring particularly high refrigerat- ing power. That is to say, it
is considered that the appli- REFRIGERATING SYSTEM

5 TECHNICAL FIELD
The present invention relates to a refrigerating system
applicable to a supermarket or the like requiring various

types of temperature environments.

10 BACKGROUND ART
A chilling showcase applicable to a supermarket or the
like has conventionally been known as disclosed in Japanese
Laid-Open Publication No. 62-94785, for example. A showcase
of such a type includes a refrigerating system in which a
15 compressor, a condenser, an expansion valve and an evaporator
are connected via a refrigerant pipe. The showcase includes
not only a display stand for foods but also an air passage for
circulating the air into/from the display stand. The evapora-

tor is installed in the air passage.

20 | When the refrigerating system is driven, a refrigerant
discharged from the compressor is condensed in the condenser
and then the pressure of the refrigerant is reduced by the
expansion valve. Subsequently, the refrigerant exchanges heat
in the evaporator with the air flowing through the air passage

25 and is evaporated, thereby cooling the air. The cooled air is



cation units (11, 21, 31) of the first type, which can exhibit
superior refrigerating power, are often used as ap- plication units
required for exhibiting particularly stable 20 refrigerating power. In
such a case, by prioritizing the control of the application units (11, 21,
31) of the first type, it is possible to prevent, with certainty, the power
of the ap'iﬂﬁ’@a’t"r’%ne/’g?ﬁ‘%%h (dhe yr %ais)sa?‘-’r%rﬁcbefﬁﬁ’g P laehnf 1 FhR%8PY he
constant refrigerating power requirenments. 25 The application units
(11, 21) keepirgfthst nagprsl sof beher deoded dtor asirmdetermined low

temperature. Such a refrigerating system can keep the foods

fresh.

5 In addition, a supermarket is usually equipped with an
air—condifioning system for conditioning the air in an in-
store selling area and an employees’ office. Such an air-
conditioning system is constructed by connecting an outdoor
unit placed outside of the store to an indoor unit placed on

10 the ceiling or the like inside the store via a refrigerant
pipe and the like. Heat 1is transported between the outdoor
unit and the indoor unit, thereby cooling the air inside the
store and the employees’ office. The air-conditioning system
can keep a comfortable air condition inside the store and the

15 employees’ office.

—Problems to be solved—

As described above, a refrigerating system and an air-
conditioning system have conventionally been provided sepa-
rately for an area, such as a showcase, where foods are dis-

20 played and for an area, such as an in-store selling area and
an employees’ office, where persons are present, respectively.
The refrigerating system and the air-conditioning sjstem have
provided appropriate environments required for the respective

areas. That is to say, the refrigerating system and the air-



(10, 20)

(51) of the second type is provided indoors for conditioning the air

for displaying foods in a supermarket, and the ap- plication unit

supernmarket. Thus, various 5 types of tenperature environnents required

for a supermarket are realized by a single system Furthernore,

con- tro

since the

l[ication units of the first

of the a 11, 21 type i.s
prioritiZEBPd%HéOBgﬁHeﬁH§Fﬂmthﬂy%héﬁiﬁ§8§gfﬁopeﬁm tohf kitpdependent

const ant,

| ow t enper at ure. As a result, since 10 foods can be kept fresh

for a | ongfpearcbdosherine, the prac- ticality of the system can be

I mproved.

BRI EF DESCRI PTI ON OF DRAWNGS Figure 1 is a piping diagramof a

ref 1l gerati nohgle, 13 GOBIREhORhRYoRYSL§ bELn HeSEROTLIPRL BEoLSe Py ESEM

i nven-
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15

20

crete heat sources for a refrigerating system and an air-
conditioning system, respectively. More specifically, a con-~
denser and the like need to be provided for a refrigerating
system for a showcase and an outdoor unit needs to be provided
for an air-conditioning system for conditioning the air inside
a store. Accordingly, the freezer and air-conditioning sys-

tems required for a supermarket as a whole have been adversely

complicated.

Moreover, spaces for housing various units constituting
the respective heat sources have recently been required sepa-
rately. Therefore, the spaces for disposing the freezer and
air-conditioning systems have disadvantageously increased the-

se days.

In view of the above-described conventional problems,
the present invention has been devised in order to provide a
refrigerating system, which can simultaneously condition by
itself the air in various types of temperature environments in
a supermarket or the like, canlsimplify the overall construc-

tion thereof and can reduce the required installation space.

in the



tion. Figure 2 is a flowchart illustrating a procedure of the prioritized
control over a showcase. 20 BEST MODE FOR CARRYI NG OUT THE

| NVENTI ON Her ei nafter, an enbodinent of the present invention will be
described in detail with reference to the acconpanying drawings. In this

enbodi ment, the refrigerati ngisosdtsorRefof NeNPERTIBR Ssent invention is
applied to a refrigerating/air-conditioning 11

In order to accomplish the above-described objective,
according to the present invention, a single heat source unit
is connected to a plurality of application units of a first

5 type for forming a two-stage refrigeratihg cycle with the
heat source unit and also connected to a plurality of appli-
cation units of a second type for forming a one-stage refrig-
erating cycle with the heat source unit, and respectively
different temperature environments are set by the application

10 units of these two types.

—Solutions—

Specifically, the first solution provided by the present
invention is a refrigerating system including: a heat source
unit (60) including a compressor (61) and a heat-source heat

15 exchanger (62); and a plurality of application units (11, 21,
31, 41, 51), which are connected to the heat source unit (60)
via a liquid pipe (72) and a gas pipe (71) and are connected
in parallel to each other.

The application units (11, 21, 31, 41, 51) aré classi-

20 fied into at least two types of application units forming re-
spectively different refrigerating cycles and including
application units of the first type (11, 21, 31) and applica-
tion units of the second type (41, 51).

Each of the application units (11, 21, 31) of the first

25 type includes an application refrigerant circuit (12, 22, 32)
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system for a supermarket. Thus, various tenperature environnments required
for re- spective areas such as a selling area and an enpl oyees' of- fice in
a.supermarket will be described. 5 In the selling area of the
supermarket, a freezing show case (10) in which frozen foods are di spl ayed

and a chiddigg sgikéfit! rid@'lidiﬁr{cfféi QeI Fa¢ fé?ﬁ.dshééf f@%ﬁ?]ea?ﬁr@]%% are

di sposed. For exanple, an i1n-case tenperature environnent o S

required t f zi_ng, showcase (10). and.an in-,1 ase te rature
environnegfg’o?gﬂ[égs]én §W'%ﬁﬁ??3 éi%ﬁaq+%£ch??Fi%écéﬁﬁﬂggng%ZO).'In
the superparket, there are a storehouse (30) or a_so- called "backyard" for
storing v3®) ous BaHsObr theodethigergnt heat exchangers (13, 23,7 33)

exchanges heat between a heat-source refrigerant supplied
5 from the heat source unit (60) and an application refriger-
ant. Each of the first-application.heat exchangers (16, 26,
36) exchanges heat between the application refrigérant sup-
plied from an associated one of the refrigerant heat exchang-
ers (13, 23, 33) and the air, thereby conditioning the air at
10 a predetermined temperature. A multi-stage refrigerating cy-
cle is formed between each of the application units (11, 21,
31) of the first type and the heat source unit (60).
On the other hand, each of the application units (41,
51) of the second type includes a second-application heat ex-
15 changer (46, 56) for directly exchanging heat between the re-
frigerant supplied from the heat source unit (60) and the
air, thereby conditioning the air at a predetermined tempera-
ture. A one-stage refrigerating cycle is formed between the
application units (41, 51) of the second type and the heat
20 source unit (60).
It is noted that each of the refrigerant heat exchangers
(13, 23, 33) in the application units (11, 21, 31) of the
first type is sometimes called ”“cascade heat exchanger”.
According to the first solution, the application units

25 (11, 21, 31) of the first type perform operations with the
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a food processing chanber (40) in which enpl oyees do various 15 work such
as packing the foods, and a general air-conditioned room (50) such as the
selling area and the enpl oyees' office where persons are present.

Respectively different tenperatu- re environnents are required for these

3 5 ifical by, a t . °, :
oo (e, BoucSeedicolbl, o RIS ILUSGE SO Clog UPkE 15

nvi T oAUy 58P o PRRRIS ¢ ohb: P { BPPEFERbLNer BEat: 1SRRI e Bndd Smoom

(50). Next, the refrigerating/air-conditioning systemof this 25 enbodi nent

will be Rfcri®bdeydorm heat absorption operation, cold heat at a re-
latively low temperature can be obtained.

5 On the other hand, the application units (41, 51) of the
second type perform operations with the heat source unit (60)
in one-stage refrigerating cycles. Thus, for example, if the
application heat exchangers (46, 56) perform heat absorption
operation, the temperature of the resulting cold heat becomes

10 higher than that of the cold heat obtained by the application
units of the first type.

As a result, cold heat can be obtained so as to satisfy
the requirements of respective environments in which the ap-~
plication units (11, 21, 31, 41, 51) are installed.

15 The second solution provided by the present invention is
a refrigerating system including not only the components of
the first solution, but also control means (81) for controll-
ing the heat source unit (60) and the respective application
units (11, 21, 31, 41, 51) such that a supply air temperature

20 or a suction air témperature of each of the application units
(11, 21, 31, 41, 51) becomes a predetermined desired tempera-
ture. In addition, the refrigerating system further includes
setting changing means (82) for outputting such a change sig-
nal to the control means (8l) that if any of the application

25 units (e.g., 11) is so lacking in refrigerating power as to
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The refrigerating/air-conditioning systemincludes: an outdoor unit (60) as
a heat source unit; and three refrig- erating units (11, 21, 31) and two
air-conditioning units (41, 51) as application units. The refrigerating
units (11, 5 21, 31) and the air-conditioning units (41, 51) are provided

for the Theeel o slgnesosstl Qenddicylid | bog Shaeeass, (20 {difoeifrshouse

(30), the od pr cha the gener air-conaitioned room
(50 apstt elonera e ot egé*xge;%%é e AL RE
temperature of another application unit (e.g., 51) is changed
so as to improve the power.of the application unit (11).

5 In accordance with the second solution, if any of the
application units (e.g., 11) is required to exhibit particu-
larly stable refrigerating power, then the power of another
application uhits (e.g., 51) is decreased so as to maintain
the power of the application unit (11). In other words, op-

10 erations are performed in such a manner as to prioritize the
application unit (11) that should exhibit stable refrigerat-
ing power.

In the third solution provided by the present invention,
the second solution is modified such that the setting chang-

15 ing means (82) outputs such a change signal that if any of
the application units (11, 21 or 31) of the first type is so
lacking in refrigerating power as to have a supply air tem-
perature or a suction air temperature not reaching the de-
sired temperature thereof, the desired temperature of any of

20 the application units (41 or 51) of the second type is
changed.

In the fourth solution provided by the present inven-

tion, the third solution is modified such that temperature

sensor means (Th-~r) for sensing the supply air temperatures

25 or the suction air temperatures of the application units (11,
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mar ket and includes a conpressor (61) and an outdoor heat ex- changer (62)
as a heat-source heat exchanger. The outdoor heat exchanger (62) is
connected to a refrigerant outlet of the conpressor (61) and an outdoor fan
(F-0) is disposed in 15 the vicinity of the outdoor heat exchanger (62). An

i nl et of e NPaeSs8n y( Gle | fuFfONEELC : he rggy, t | I lgerating
units (112,f'21?931?fénglt)hgj]l%eesﬁ%ct Ive ?g‘-,%gﬁgi ti g%cnrgpﬁﬁi tt)é@(g‘%fpﬂ%%% via a
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the respectjve air-conditioning units (41, 51) .via a liquid connecting pipe
(72). ThHP}St bllay 2laactt of 4ghe 5dds %nﬁ@@ﬁ%ﬁ&uﬁﬁﬂe Ry7 151 3 RY 3PREALOZUI d
connecting pipe (72) is
for evaporating a refrigerant. The setting changing means
5 (82) is constituted so as to receive ocutputs of the tempera-
ture sensor means (Th-r) and output a change signal for rais-
ing the desired temperature of any of the application units
(41 or 51) of the second type if the supply air temperature
of any of the applicatipn units (11, 21 or 31) of the first
10 type is higher than the desired temperature thereof by a pre-
determined difference or more.

In accordance with the tﬁird and the fourth solutions,
the power of the application units (11, 21, 31) of the first
type is prioritized over the application units (41, 51) of

15 the second type. That is to say, operations are performed so
as to obtain cold heat at a relatively low temperature for
the application units (11, 21, 31) of the first type.

In the fifth solution provided by the present invention,
the first solution is adapted such that the application units

20 (11, 21) of the first type are provided for showcases (10,
20) for displaying foods in a supermarket, and that the ap-
plication unit (51) of the second type is provided indoors
for conditioning the air in the supermarket.

In accordance with the fifth solution, wvarious types of

25 temperature environments required for the showcases (10, 20)
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branched into a plurality of branched pipes, and the ends of 25 each pair
of branched pipes are connected to the gas side and 13 the liquid side
of the corresponding one of the refrigerating units (11, 21, 31) and the
alr-condltlonlng units (41, 51). Next, the refrigerating units (11, 21, 31)

and the aigq E@PdtﬁéOQéP91H?'£§e§4in @ﬂé §hFErﬁ§rﬂ%§C%erQedilzed gyTQE

refrigerating units are application units of the first type

‘ |nstalled i ng shomcase (10), the chilling showase (20) and the
st or ehous i%%%% %éEgﬁ

—Effects of the invention-—
In accordance with the first solution, the single heat
5 source unit (60) is connected to the application units (11,
21, 31) of the first type for forming a two-stage refrigerat-
ing cycle with the heat source unit (60) and to the applica-
tion units (41, 51) of the second type for forming a one-
stage refrigerating cycle with the heat source unit (60).
10 Thus, respectively different temperature environments can be
secured for the application units (11, 21, 31, 41, 51) of
these two types.

This makes it possible to provide many types of tempera-
ture environments having greatly different temperature levels
15 by using a system including only one heat source unit (60).
In particular, it is no longer necessary to provide a refrig-
erating system and an air-conditioning system separately for
the respective temperature environments, as has conventional-
ly done in a supermarket. As a result, temperature environ-
20 ments complying with various demands can be obtained while
providing a simplified system that can considerably reduce

the required installation area.
In accordance with the second solution, if there is any
application unit (e.g., 11) lacking in power, the desired

25 temperature of another application unit (e.g., 51) is changed
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spectively. On the other hand, the air-conditioning units (41, 51) are
application units of the second type installed 10 in the food processing
chanber (40) and the general air- conditioned room (50), respectively. Each
of the refrigerating units (11, 21, 31) of the freezing showase (10), the

chi 11109 sRoRasee (LR Phecigrshoiss (G Liphutsrap sppkicoan |
cchange TRSE: with SAFS ot | GV aRPPLISBEIER Ptk ¢ HEL buFeaHaERdurtar 60)
via the |iquid connecting_pipe (72). Mre specifically, each of the
refri ger abithgtuprerdicniariy mtalshe raérigesakipgf moyarant theaboweshaiger
(13,23, Egé application unit (11) can be maintained. That is to say,
5 since the power maintenance of a particular application unit
(11) is prioritized, required power can be obtained for the
particular application unit (11) without increasiné the re-
quired power of the entire system.
In accordance with the third and the fourth solutions,
10 the control of the refrigerating power of the application
units (11, 21, 31) of the first type is prioritized over the
control of the refrigerating power of the application units
(41, 51) of the second type. Thus, it is possible to priori-
tize the power maintenance of the application units (11, 21,
15 31) of the first type requiring particularly high refrigerat-
ing power. That is to say, it is considered that the appli-
cation units (11, 21, 31) of the first type, which can
exhibit superior refrigerating power, are often used as ap-
plication units required for exhibiting particularly stable
20 refrigerating power. In such a case, by prioritizing the
control of the application units (11, 21, 31) of the first
type, it is possible to prevent, with certainty, the power of
the application units (11, 21, 31) from being too weakened to

meet the constant refrigerating power requirements.

25 In accordance with the fifth solution, the application
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f'or exchanging heat in the application refrigerant circuit (12, 22, 32)
wth the refrigerant supplied fromthe outdoor unit (60) via the liquid
connecting pipe (72). It is noted that such a refrigerant heat exchanger
(13, 23, 33) is some- 25 tinmes called "cascade heat exchanger"” (or cascade

condenseraagéls (%%or 259 oldfpgtﬁ%efgg eat ﬁ? CH}#]SI# dé‘d' g_ I SRR r e

re- friger "t hée 'evaporafi on enpera ure
refrigerani, B30 oo ARS8 P08 1hoY Wpdidsthde, (384 The ap-

plication unit (51) of the second type is provided indoors
for conditioning the air in the supermarket. Thus, various
5 types of temperaturé environments required for a supermarket
are realized by a single system. Furthermore, since the con-
trol of the application units (11, 21) of the first type is
pribritized, the cqntents of the showcases (10, 20) can be
kept at a constant, low temperature. As a result, since
10 foods can be kept fresh for a long period of time, the prac-

ticality of the system can be improved.

BRIEF-DESCRIPTION OF DRAWINGS
Figure 1 is a piping diagram of a refriger;ting/air-—
15 conditioning system in an embodiment of the present inven-
tion.
Figure 2 is a flow chart illustrating a procedure of the

prioritized control over a showcase.

20 BEST MODE FOR CARRYING OUT THE INVENTION
Hereinafter, an embodiment of the present invention will
be described in detail with reference to the accompanying
drawings.
In this embodiment, the refrigerating system of the pre-

25 sent invention is applied to a refrigerating/air-conditioning
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5732) is constituted by connecting a conpressor (14, 24, 34), a condensing
section (13a, 23a, 33a), an expansion valve (15, 25, 35) and an evaporator
(16, 26, 36) in this order via a refrigerant pipe (17, 27, 37). The
condensi ng section (13a, 23a, 33a) functions as an application
heat - exchan H%? fection 1g forkegch refrigerant heat exchanger (13, 23,
33). 1Tma§Xéh)- @ oF fﬁ%,rﬁ%F g y functions as a first-application heat
ex- changer. And a fan_ (F) is disposed in the vicinity of each evaporator
(16, 26, 36). PeuexpUASLORSYALIPESragUrss emphronnents i sequisededon re-
branched pipe of the liquid connecting pipe (72) extending fromthe outdoor
unit (60)spectied axpassisachvas/ea (8681128g 38eaprand dan Emplayeesr esfendi ng
branched pipe of the liquid

fice in a supermarket will be described.

5 In the selling area of the supermarket, a freezing show-~
case (10) in which frozen foods are displayed and a chilling
showcase (20) in which refrigerated foods are displayed are
disposed. For example, an in-case temperature environment of
-20°C is required for the freezing showcase (10) and an in-

10 case temperature environment of 0°C is required for the
chilling showcase (20).

In the supermarket, there are a storehouse (30) or a so-
called “backyard” for storing various kinds of foods therein,
a food processing chamber (40) in which employees do various

15 work such as packing the foods, and a general air-conditioned
room (50) such as the selling area and the employees’ office
where persons are present. Respectively different temperatu-
re environments are required for these rooms (30 to 50).
Specifically, a temperature environment of -2°C is required

20 for the storehouse (30), a temperature environment of 15°C is
required for the food processing chamber (40) and a tempera-
ture environment of 25°C 1is required for the general air-
conditioned room (50).

Next, the refrigerating/air-conditioning system of this

25 embodiment will be described.

12



connecting pipe (72) is connected on the | ower-pressure side to an
evaporating section (13b, 23b, 33b) functioning as a 20 heat-source

heat - exchangi ng section of a corresponding re- frigerant heat exchanger
(13, 23, 33). Thus, a so-called "nultiple" two-stage refrigerating system

in which a pluidd i L¥ref qaREkGRYLARF-SoneUitidn(iTRC 08ystany Gld1tids) ahe
connected to a single héat-source circuit 25 (primary circuit), iIs forned

bet ween I UIO0h 18N '60)%%Us 18 neat"bolifcd CEREES Whd hIEE" BEReqUNI IS
| erating units (11, 21, 31) and two air-conditioning units
(41, 51) as application units. The refrigerating units (11,

5 21, 31) and the air-conditioning units (41, 51) are provided
for the freezing showcase (10), the chilling showcase (20),
the storehouse (30), the food processing chamber (40) and the
‘general air-conditioned room (50), respectively.

First, the outdoor unit (60) will be described.

10 The outdoor unit (60) is installed outside of the super-
market and includes a compressor (61) and an outdoor heat ex-
changer (62) as a heat-source heat exchanger. The outdoor
heat exchanger (62) is connected to a refrigerant outlet of
the compressor (61) and. an outdoor fan (F-o) is disposed in

15 the vicinity of the outdoor heat exchanger (62).

An inlet of the compressor (61) is connected to the re-
spective refrigerating units (11, 21, 31) and the respective
air-conditioning units (41, 51) via a gas connecting pipe
(71). The outdoor heat exchanger (62) is connected on the

20 liquid side to the respective refrigerating units (11, 21,
31) and the respective air-conditioning units (41, 51) via a
liquid connecting pipe (72). That is to say, each of the gas
connecting pipe (71) and the liquid connecting pipe (72) is
branched into a plurality of branched pipes, and the ends of

25 each pair of branched pipes are connected to the gas side and

13



freezi ng showase (10), the chilling showase (20) and the storehouse (30).
That is to say, a primary refrigerant circuit includes: 5 the conpressor

(61) and the outdoor heat exchanger (62) of the outdoor unit (60); and the
expansi on val ve (18, 28, 38) and the evaporating section (13b, 23b, 33b) of

the refriges-1oqhidegidexehavpercétBespdndddy oheeadh thef reFeriafadrag imgy t
(11, 21, 31). On the other hand, a secondary refrigerant cir- 10 cuit

| ncl udes: 4 figg Cfl greﬁforﬂi i4an34 héﬁu%%n&%%ﬂ%ﬁguﬁé‘&%‘ Qa1( 133, 232,

33a) of the ref éranf t exc anger expansi on valve
(11, 21, 31). TeAe i EnBy ABEEabREa S Bp. S thoctl « 1 G2FhneHE Foig pdt™ |
conditioning units (41, 51) will be described.

5 The refrigerating units (11, 21, 31) are application
units of the first type installed in the freezing showcase
(10), the chilling showcase (20) and the storehouse (30), re-
spectively. On the other hand, the air-conditioning units
(41, 51) are application units of the second type installed

10 in the food processing chamber (40) and the general air-
conditioned room (50), respectively.

Each of. the refrigerating units (11, 21, 31) of the
freezing showcase (10), the chilling showcase (20) and the
storehouse (30) includes an application refrigerant circuit

15 (12, 22, 32) formed as a closed circuit. Each of the appli-
cation refrigerant circuits (12, 22, 32) is constituted so as
to exchange heat with the refrigerant supplied from the out-
door unit (60) &ia the liquid connecting pipe (72).

More specifically, each of the refrigerating units (11,

20 21, 31) includes a refrigerant heat exchanger (13, 23, 33)
for exchanging heat in the application refrigerant circuit
(12, 22, 32) with the refrigerant supplied from the outdoor
unit (60) wvia the liquid connecting pipe (72). It is noted
that such a refrigerant heat exchanger (13, 23, 33) is some-

25 times called “cascade heat exchanger” (or cascade condenser)

14



15 Next, the air-conditioning units (41, 51) for the food processing
chanber (40) and the general air-conditioned room (50) will be descri bed.
Each of the air-conditioning units (41, 51) includes an indoor heat
exchanger (46, 56) functioning as a second- 20 application heat exchanger.

e g A 8 4L Sttt

branched pip connecti ng pi pe ext endi romthe

out door upnjt 0). Ea ansi on | ve ( 55) provi.d for a
cor r esportt P ET R HEEMo S of v TR R {ER (B8 kaals [ ho AEBE T T ooz atBfRect e
25 on theié gfgé éggsure side to a porresponding I ndoor heat ex- 16

Each of the application refrigerant circuits (12, 22,
5 32) is constituted by connecting a compressor (14, 24, 34), a
condensing section (13a, 23a, 33a), an expansion yalve (15,
25, 35) and an evaporator (16, 26, 36) in this order via a
refrigerant pipe (17, 27, 37). The condensing section (13a,
23a, 33a) functions as an application heat-exchanging section
10 for each refrigerant heat exchanger (13, 23, 33). The evapo-
rator (16, 26, 36) functions as a first-application heat ex-
changér. And a fan (F) is disposed in the vicinity of each
evaporator (16, 26, 36).
An expansion valve (18, 28, 38) is provided for each
15 branched pipe of the liquid connecting pipe (72) extending
from the outdoor unit (60). Each expansion valve (18, 28,
38) provided for a corresponding branched pipe of the liquid
connecting pipe (72) is connected on the lower-pressure side
to an evaporating section (13b, 23b, 33b) functioning as a
20 heat-source heat-exchanging section of a corresponding re-
frigerant heat exchanger (13, 23, 33).
Thus, a so-called “multiple” two-stage refrigerating
system, in which a plurality of application circuits (secon-
dary circuits) are connected to a single heat-source circuit

25 (primary circuit), is formed between the outdoor unit (60)

15



changer (46, 56). Thus, a one-stage refrigerating cycle is formed by con-
necting the conpressor (61) and the outdoor heat exchanger (62) of the
outdoor unit (60) to the expansion valve (45, 55) 5 and the indoor heat
exchanger (46, 56) of the air-conditioning units (41, 51) for the food

processi %%&h@@e&eéé%t%% tf@fxg%@fé’éiﬁ%r ua@Rdi tdgneda§ oomy(y>W e i pukhi s

order between the outdoor unit ( and the air-conditioning units (41, 51)
o TS PR SRR | Dot LN RE (A8, R
storehouse (30).
That is to say, a primary refrigerant circuit includeé:
5 the compressor (61) and the outdoor heat exchanger (62) of
the outdoor unit (60); and the expansion valve (18, 28, 38)
and the evaporating section (13b, 23b, 33b) of the refriger-
ant heat exchanger (13, 23, 33) of each refrigerating unit
(11, 21, 31). On the other hand, a secondary refrigerant cir-
10 cuit includes: the compressor (14, 24, 34); the condensing
section (13a, 23a, 33a) of the refrigerant heat exchanger
(13, 23, 33); the expansion valve (15, 25, 35); and the
evaporator (16, 26, 36) of each refrigerating unit (11, 21,
31). Heat is transported between these refrigerant circuits.
15 Next, the air-conditioning units (41, 51) for the food
processing chamber (40) and the general air-conditioned room
(50) will be described.
Each of the air-conditioning units (41, 51) includes an
indoor heat exchanger (46, 56) functioning as a second-
20 application heat exchanger. On the other hand, an expansion
valve (45, 55) is provided for each branched pipe of the liq-
uid connecting pipe (72) extending from the outdoor unit (60).
Each expansion valve (45, 55) provided for a corresponding
branched pipe of the liquid connecting pipe (72) is connected

25 on the lower-pressure side to a corresponding indoor heat ex-

16



pressor (61) of the outdoor unit (60) is condensed in the out- door heat

exchanger (62). Next, the pressure of the condensed refrigerant is reduced
by the expansion valve (45, 55) of each 15 air-conditioning unit (41, 51).

Then, the refrigerant ex- changes heat in the indoor heat exchanger (46,

56) with
provi ded

the refrigerating units

%Hsnéﬁgofé aigsfnd I s evaporated. Various kinds of sensors are
or e e?fige =
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actual ly
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15

20

25

senses a
(62) of the outdoor unit (60) to the expansion valve (45, 55)

and the indoor heat exchanger (46, 56) of the air-conditioning
units (41, 51) for the food processing chamber (40) and the
general air-conditioned room (50) in this order between the
outdoor unit (60) and the air-conditioning units (41, 51) for
the <food processing chamber (40) and the general air-
conditioned room (50).

More specifically, a refrigerant discharged from the com-
pressor (61) of the outdoor unit (60) is condensed in the out-
door heat exchanger (62). Next, the pressure of the condensed
refrigerant is reduced by the expansion valve (45, 55) of each
air-conditioning unit (41, 51). Then, the refrigerant ex-
changes heat in the indoor heat exchanger (46, 56) with the
indoor air and is evaporated.

Various kinds of sensors are provided for the refriger-
ating/air-conditioning systemn. Specificallyy a temperature
sensor (Th-r) is provided as temperature sensing means for
sensing a supply air temperature or a suction air temperature
for each of the refrigerating units (11, 21, 31) and air-~
conditioning units (41, 51). It is noted that the tempera-
ture sensor (Th-r) of this embodiment actually senses a

supply air temperature.

17

ating/air-conditioning system Speci fically,
tenperature 20_sensor (Th-r) is proyvided as.tenperature sensing,nmeans for
sensing a suppl “§Vrat§ﬂ&i%ﬁﬁﬁ%a¥ﬁ T ETAT BRI aF¥C %nﬁ@ri?&ﬂ? &Y & of
(11, 21, 31) and_air- conditioning units (41, 51).
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25 supply air tenperature. 17 Al t hough not shown in Figure 1, not only
the tenperature sensors (Th-r) but also sensors for sensing the outlet pipe
tenperature, the outlet pressure, the inlet pressure and the |i ke of each
conpressor (61, 14, 24, 34) are provided for the 5

ot ALERR0N AOE 4RO I P B OBl ALk LnTOL e dd e,

(80) incl yudes 2 CORhieY $3E Tfhd COhESEs RS )G A % B SELELRE HIGNR01 NG
temperatufe, the outlet pressure, the inlet pressure and the
like of each compressor (61, 14, 24, 34) are provided for the

5 refrigerating/air-conditioning system.

A controller (80) is further provided for the refriger-
ating/air-conditioning system. The controller (80) includes
a control section (control means)(81) and a setting changing
section (setting changing means) (82).

10 The control section (81) controls the operating capacity
of each compressor (61, 14, 24, 34), the opening degree of
each expansion valve (15, 18, 25, 28, 35, 38, 45, 55) and the
like, thereby realizing the above-described temperature envi-
ronments for the respective refrigerating units (11, 21, 31)

15 and the respective air-conditioning units (41, 51). 1In other
words, the control section (81) controls the respective units
such that the supply air temperature or the suction air tem-
perature of each of the refrigerating units (11, 21, 31) and
air-conditioning units (41, 51) becomes a predetermined de-

20 sired temperature.

The setting changing section (82) is constituted so as
to receive the outputs of the temperature sensors (Th-r) and
to output a change signal to the control section (81) such
that when the supply air temperature or the suction air tem-

25 perature of the refrigerating unit (11, 21) for the freezing

18



section (setting changi ng neans)(82). 10 The control section (81)
controls the operating capacity of each conpressor (61, 14, 24, 34), the
openi ng degree of each expansion valve (15, 18, 25, 28, 35, 38, 45, 55) and
the |ike, thereby realizing the above-described tenperature envi- ronnents

for the ragRpcdsee (nefirigerehéneniniting ldhowdasa1)20y and hhgheesreal ve
air-conditioning units (41, 51). In other words, the control Section (81)

I i ' h I | . h
cucti on ATE BEPLEER Ml Fe gl g Bl e SRR Wi e 5
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(51) for the general air-conditioned room (50) becomes higher
5 than the current temperature thereof by the predetermined
difference. The predetermined difference for raising the de-
sired temperature of the air-conditioning unit (51) for the
general air-conditioned room (50) is 5 degrees, for example.
Next, the | operation of the refrigerating/air-
10 conditioning system will be described.
When the opefation is started, the compressors (61, 14,
24, 34) of the outdoor unit (60) and the respective refrig-
erating units (11, 21, 31) are driven. The operating capaci-
ties of the compressors (61, 14, 24, 34), the opening degrees
15 of the expansion valves (15, 18, 25, 28, 35, 38, 45, 55) and
the numbers of revolution of the fans (F-o, F) are controlled
by the control section (81). The supply air temperatures and
the suction air temperatures of the respective refrigerating
units (11, 21, 31) and air-conditioning units (41, 51) are
20 also controlled so as to reach the respectively predetermined
desired temperatures.
As described above, since a two-stage refrigerating cycle
is formed between the refrigerating units (11, 21, 31) of the
freezing showcase (10), the chilling showcase (20) and the

25 storehouse (30) and the outdoor unit (60), cold heat at a re-~
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to receive the outputs of the tenperature sensors (Th-r) and to output a
change signal to the control section (81) such that when the supply air
tenperature or the suction air tem 25 perature of the refrigerating unit
(11, 21) for the freezing 18 showcase (10) or the chilling showcase (20)

| s hi ghery dihapshe) dgSkeh eESGH gatjr eoﬁ’éﬁr?egilf by 14 l%:ru"cflixe%r ?Eg d't eer'

ence, the deS|r d tenperature o the alr-co tlonlng unit (

gener al |r-con i tioned r (50) becones_hi.gher_5 tha e current
Penper at R R Ofnd I etRrrr fEg unifacare 888 Wt EHE" GBove-

described values. On the other hand, since a one-stage re-
frigerating cycle is formed between the air-conditioning units

5 (41, 51) of the food processing chamber (40) and the general
air-conditioned room (50) and the outdoor unit (60), .cold heat
at a relatively high temperature is obtained as compared with
the refrigerating units (11, 21, 31). In such a state, the
temperatures of the respective units are also set at the

10 above-described values.

Next, an operation performed when any of the refrigerat-
ing units is lacking in refrigerating power will be described
as a feature of this embodiment with reference to the flow
chart illustrated in Figure 2.

15 A refrigerating unit is likely to be lacking in refrig-
erating power,.for example, when the inner temperature of the
freezing showcase (10) or the chilling showcase (20) is raised
by the display of additional food products in the freezing
showcase (10) or the chilling showcase (20) or when the out-

20 door air-conditioning power of the outdoor unit (60) is dete-~
riorated by dirt attached to the outdoor heat exchanger (62)
or the like. Hereinafter, an operation to be performed when
the inner temperature of the freezing showcase (10) is raised
will be described.

25 First, in Step ST1, the temperature (Tr) of the air sup-
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di fference. The predeterm ned difference for raising the de- sired
tenperature of the air-conditioning unit (51) for the general
air-conditioned room (50) is 5 degrees, for exanple. Next, t he
operation of t he refrigerating/air- 10 conditioning systemw | be

descri be 1i’¥k§fntbh@;h@peﬂ’1€ééﬁﬁxdnssl§é@éé§ég (10§, CHMICASSDS SséRded 1by dhe 34)
of the outdoor unit (60) and the respective refrig- erating units (11, 21,

gig,a{ﬁed%ﬁ | ggggggéﬁég%?9%$§?ﬁ%ﬁ%QbQLsfb fw%ﬁ%égﬁg%gsiﬁgﬁﬁiésﬁﬁ%%ﬁﬁs?4’
cont rol | CHLERA T HEMOBTPROF e AT T BLTCHA stbplyficn; FEPRRBRTAIBEAERI  he
suction air tenperatures of the respective refrigerating

(10). The desired temperature setting (TsetA) is -20°C, for

5 example. If the supply air temperature (Tr) is higher than
the desired temperature setting (TsetA) by a predetermined
difference t or more, the query in Step ST1 is affirmed (YES
branch) and the procedure advances to Step ST2. The predeter-
mined difference t is 5 degrees, for example.

10 Next, in  ‘Step 8ST2, the desired temperature setting
(TsetB) of the general air-conditioned room (50) is raised by
the predetermined difference. 1In this case, the desired tem-
perature setting (TsetB) is raised by 5 degrees and the heat
quantity to be cooled for the general air-conditioned room

15 (50) is reduced.

Thus, if +the room +temperature of the general air-
conditioned room (50) has substantially reached the desired
temperature setting (TsetB), then the actual room temperature
becomes lower than the desired temperature setting (TsetB).

20 Next, the procedure advances from Step ST2 to Step ST3, in
which the air-conditioning operation of the air-conditioning
unit (51) of the general air-conditioned room (50) is sus-
pended, thereby entering a so-called “thermo-off” state. The

thermo-off state is entered by fully closing the expansion

25 valve (55).
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units (11, 21, 31) and air-conditioning units (41, 51) are 20 al so
controlled so as to reach the respectively predeterm ned desired
tenperatures. As described above, since a two-stage refrigerating cycle is
f'ormed between the refrigerating units (11, 21, 31) of the freezing

the out door unFP CRET BoP§tRARTORr - syRC ARG bolfieiedrl PURLES (1)) &FC i
obtained. . !0 susha state, Ahe bemperaturefd] Higs SReCaltay tod" e
air-conditioning operation until the room temperature becomes
higher than the original desired temperature by more than 5
5 degrees. In other words, the air-conditioning unit (51) does
not enter a so-called “thermo-on” state until the room tem-
perature becomes higher than the original desired temperature
by more than 5 degrees.
Thereafter, the procedure advances to Step ST4. As a re-
10 sult of the above-described operation, the supﬁly of the re-
frigerant to the air-conditioning unit (51) of the general
air-conditioned room (50) is not necessary until the “thermo-
on” occurs. Thus, in this step, a large amount of refrigerant
can be supplied to the refrigerating unit (11) of the freezing
15 showcase (10) for a predetermined period of time. In other
words, the amount of the refrigerant supplied to the refrig-
erating unit (11) goes on increasing until the air-
conditioning unit (51) enters the “thermo-on” state.
As a result, the.power of the refrigerating unit (11) of
20 the freezing showcase (10) 1is increased and the supply air
temperature (Tr) of the freezing showcase (10) becomes rapidly
closer to the desired temperature setting (Tsetd).
Subsequently, in Step ST5, it is determined whether or
not the supply air temperature (Tr) of the freezing showcase

25 (10) has reached the desired temperature setting (TsetA). If

22



descri bed val ues. On the other hand, since a one-stage re- frigerating

cycle is forned between the air-conditioning units 5 (41, 51) of the food
processi ng chanber (40) and the general air-conditioned room (50) and the
outdoor unit (60), cold heat at a relatively high tenperature is obtained

as conparggd y&t RetBemfiAbl 91! itHe WigS1¢ 1dir Z%eméé}aturén (Qﬁgh oF S e,
the tenperatures of the respectlve units "are al so set at

above- desgriheh y aldBlcale EL Y égeheﬁffa{émse&’%@da%b@ epdtiire

refrigera I ng I'n re rlgeratln power escr
1 st arSeEH g t&ﬁ%eeeé‘i""ff% THE' GhRy ortE gGIEAR ngThni 51 SHFF KGR d S
| acking in refrig-
branch) and the procedure advances to Step ST6. 1In Step ST6,
5 the desired temperature setting (TsetB) of the general air-
conditioned room (50) is reset at the original value. That is
to say, the desired temperature setting (TsetB) is lowered by
5 degrees.
As a result, the heat quantity to be cooled for the gen~
10 eral air-conditioned room (50) is increased and the air in the
general air-conditioned room (50) can be conditioned satisfac-
torily.

It is noted that if the temperature sensors (Th-r) are
supposed to sense the suction air temperature, the control op-

15 eration is performed in the same manner as the above-described
case.

As described above, in this embodiment, refrigerating
units (11, 21, 31) of the first type for forming a two-stage
refrigerating cycle and air-conditioning units (41, 51) of the

20 second type for forming a one-stage refrigerating cycle are
provided for a single outdoor unit (60). This makes it pos-
sible to provide many types of temperature environmehts hav-
ing greatly different temperature levels by using a single
refrigerating/air-conditioning system.

25 In particular, it is no longer necessary to provide re-
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erating power, for exanple, when the inner tenperature of the freezing
showcase (10) or the chilling showase (20) is raised by the display of
addi tional food products in the freezing showase (10) or the chilling
. Showcase (20) or when the out- 20 door air-conditioning power of the

out door Lfftiitgdr@:)iﬂ% Q?&ﬁeméi i edibycohditabhagheGystdie supdeatehoat
exchanger (62) or the Tike. Hereinafter, an operation to be perfornmed when

e Phei o ToRG s BoBk VR (AR YT b 9 bl

sup- 20 tionally done in a supermarket. As a result, temperature en-

vironments complying with various demands can be obtained

5 while providing a simplified system that can considerably re-
duce the required installation area.

Moreover, in this embodiment, even if the refrigerating
power of the entire refrigerating/air-conditioning system is
lacking, the desired temperature setting (TsetB) of the gener-

10 al air-conditioned room (50) is forcibly changed and the op-
eration 1is controlled while prioritizing the temperature
environment of the freezing showcase (10) or the like. Thus,
the foods can be kept fresh for a long period of time.

Furthermore, since a two-stage refrigerating cycle is

15 formed between the refrigerating units (11, 21, 31) and the
outdoor unit (60), a desired low temperature can be obtained
only by changing the settings of the application refrigerant
circuits (12, 22, 32) as the refrigerant circuits having lower
temperatures. As a result, the refrigerating/air-conditioning

20 system can be used in a wider variety of applications and the
universality of the refrigerating/air-conditioning system can
be improved.

It is noted that, in this embodiment, the present inven-
tion has been described as being applied to a refrigerat-

25 ing/air-conditioning system for a supermarket. Alternatively,
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plied to the freezing showase (10), which is sensed by the supply air
tenperature sensor (Th-r), is conpared with the de- sired tenperature
setting (TsetA) of the freezing showase (10). The desired tenperature
Setting (TsetA) is -20[err]C, for 5 exanple. If the supply air

t enper at witge (présefithiighentliban ideallgsi ragphitiespleat th €as atd iy drbtaingy by
a predetermned difference t or nore, the query in Step ST1 is affirned

(YES bra > advances to Step ST2. The predeter- m ned
C' %Qtttl%gd%éf'ea %ﬁﬁwgf

differen degr ees, exanple. 10 Next, in Step ST2, the
desired tenperature setting (TsetB) of the general air-conditioned room
(50) is raised by the predetermned difference. 1In this case, the desired
tem

INDUSTRIAL APPLICABILITY
5 As 1is apparent from the foregoing description, the re-
frigerating system of the present invention is effectively ap-
plicable to a situation reguiring respectively different
temperature environments. The refrigerating system of the pre-
sent invention is applicable particularly suitably to refrig-
10 erating a showcase and conditioning the indoor air in a

- supermarket.
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perature setting (TsetB) is raised by 5 degrees and the-heat. quantity. to be
cooled for the general air-conditioned room15 (50) is reduced Thus

the roomtenperature of the general air- conditioned r “Remmmd
substantially reached the desired tenperature setting (T l
actual roomtenperature becomes |owergt the desired t |ng
(TsetB). 20 Next, the procedure advances from Step ST2 to Step ST3, in

whi ch t he alr ong ni.n gration of the air-.conditioning unit (51) of
t he general nﬁ??FbﬁgﬁaE68ﬂlfgﬁfepscgﬁgrlﬁeﬁaed thereby entering a

so-cal |l ed "thernD off" state. The thernp-off state is entered b fulhy
cl 0si ng the exPaRERrENSOYIGS Waitss)60) including a compressor (61) an

a heat-source heat exchanger (62); and

a plurality of application units (11, 21, 31, 41, 51),
which are connected to the heat-source unit (60) via a liquid
pipe (72) and a gas pipe (71) and are connected in parallel
to each other,

characterized in that the application units (11, 21, 31,
41, 51) are classified into at least two types of application
units forming respectively different refrigerating cycles and
including application units of a first type (11, 21, 31) and
application units of a second type (41, 51),

and that each of the application units (11, 21, 31) of
the first type includes an application refrigerant circuit
(12, 22, 32) as a closed circuit including a refrigerant heat
exchanger (13, 23, 33) and a first-application heat exchanger
(16, 26, 36), a multi-stage refrigerating cycle being formed
between each of the application units (11, 21, 31) of the
first type and the heat source unit (60),

each of the refrigerant heat exchangers (13, 23, 33) ex~
changing heat between a heat-source refrigerant supplied from
the heat source unit (60) and an application refrigerant,

each of the first-application heat exchangers (16, 26,

36) exchanging heat between the application refrigerant sup-

2 TR IR EER O



i jaced o, . .
21 In suchTE? g aF{SBeajﬁ ac%lr-condltlonlng unit (51) of the genera
air-conditioned‘ HEWL“H not restart the air-conditioning operation
until the roomt ones higher than the original desired

tenperature by nore than 5 5 degrees. In other words, the air-conditioning

& e BISRA. PRl chyRoRaatal M e B M A et s o
5 degrees, Ih¢1531 55" 350 RROERLUES ANy RoriR 18k ind b1 'S at

a predetermined temperature,

and that each of the application units (41, 51) of the
second type includes a second-application heat exchanger (46,
56) for exchanging heat between the refrigerant supplied from
the heat source unit (60) and the air, thereby conditioning
the air at a predetermined temperature, a one-stage refrig-
erating cycle being formed between the application units (41,
51) of the second type and the heat source unit (60).

2. The refrigerating system of Claim 1; further compris-
ing:

control means (81) for controlling the heat source unit
(60) and the respective application units (11, 21, 31, 41,
51) such that a supply air temperature or a suction air tem-
perature of each of the application units (11, 21, 31, 41,
51) becomes a predetermined desired temperature; and

setting changing means (82) for outputting such a.change
signal to the control means (81) that if any of the applica-
tion units (11, 21, 31, 41 or 51) is so lacking in refrig-
erating power as to have a supply air temperature or a
suction air temperature not reaching the desired temberature,
the desired temperature of another application unit (11, 21,

31, 41 or 51) is changed so as to recover the power of the

application unit (11, 21 or 31).
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This Sheet Has Been Replace

10 sult of the above-described operation, the supply géﬁant
to the air-conditioning unit (51) of the general ai r{ Iﬁi nﬂﬂéu }yom (50)
i s not necessary until the "therno- on" occurs. Thus, ' a large
dmount of refrigerant can be supplied to the refrigerating unit (11) of the
freezing 15 showrneerei®jgbeatangr egetemiofedlpdm @ @hdrdtterideéd oimer
words, the anount of the refrigerant supplied to the refrig- erating unit
(11)  g0egnafNtHEEBEINY cHAhling! Rfear I 188Nt RN Is WBht a( ers
the,"thernn?on" state. A@gacresgl??ttm?pomér Zf fh refrigera?ing?ﬁﬁ%
(11) of 2Q. ? f e S 1 hS Jncrea t-he RRL VoA T

t enper at uglé& gf%) nge&'t Eg ?Bg\g@?ngh%hg%\)g%}ga?m Elglgo%g( lr:la{pizzlluy(pgcl3oser°ft o]

the desired tenperature settin TsetA) . . . .
tge irst type %s sg &acilng in refrigerating power as to

have a supply air temperature or a suction air temperature
not reaching the desired temperature, the desired temperature
of any of the application units (41 or 51) of the second type
is changed.

4. The refrigerating system of Claim 3, further compris-
ing temperature sensing means (Th-r) for sensing the supply
air temperatures or the suction air temperatures of the ap-
plication units (11, 21, 31, 41, 51),

characterized in that each of the application heat ex-
changers (16, 26, 36, 46, 56) of the application units (11,
21, 31, 41, 51) is constituted by an evaporator for evaporat-
ing a refrigerant,

and that the setting changing means (82) 1is constituted
so as to receive outputs of the temperature sensing means
(Th-r) and output a change signal for raising the desired
temperature of any of the application units (41 or 51) of the
second type if the supply air temperature of any of the ap-
plication-units (11, 21 or 31) of the first type is higher
than the desired temperature thereof_by a predetermined dif-
ference or more.

5. The refrigerating system of Claim 1, characterized in

W



Subsequently, in Step ST5, it is determ ned whether or not the supply air
tenperature (Tr) of the freezing showase 25 (10) has reached the desired
tenperature setting (TsetA). If 22 it is determned that the supply air
tenperature (Tr) of the freezing showase (10) has reached the desired

t enper at ur'eh@kt theg gsbi®atiohe ugpdesy | D1 St en )STSei $haf f4 YES br anch)
and the procedure advances to Step ST6.(In§St eg STG,%Egt hfe{éc}b:gésii g‘.g&e are

t enper at urkreeidedgf¢FsehBcaketNe186N8pa! £3L1 -4 di t.i oned room (50) is
reset at the original value. That?is' ¥ £3r' aisplaying" foods in a ‘su-

permarket,

and that any of the application unit (41 or 51) of the

second type is provided for conditioning the air in the su-

permarket.

This Sheet Has Been
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to say, the desired tenperature setting (TsetB) is [owered by 5 degrees. As
a result, the heat quantity to be cooled for the gen- 10 eral
air-conditioned room (50) is increased and the air in the general
air-conditioned room (50) can be conditioned satisfac- torily. It is noted
that if the tenperature sensors (Th-ggs®ggcpupposed to sense the suction
air tenperature, the control op- 15 eration is perforned in the sanme manner

o e eacel Vet s At il EO e
refrigerati g SYC g N0y PL 5504501 Q0109 (88Y! 35 Etnn2thed "% plural-
ity of application units (11, 21, 31, 41, 51), which are
5 connected in parallel to each other. The application units
(11, 21, 31, 41, 51) are classified into application units
(11, 21, 31) of a first type for forming a two-stage refrig-
erating cycle with the outdoor unit (60) and application
units (41, 51) of a second type for forming a dne—stage re-
10 frigerating cycie with the outdoor unit (60). The applica-
tion units (11, 21, -31) of the first type are applied to a
freezing showcase (10), a chilling showcase (20) and a
storehouse (30), respectively. The application units (41,
51) of the second type are applied to a food processing

15 chamber (40) and a general air-conditioned room (50), re-

spectively.
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20 second type for formng a one-stage refrigerating cycle are provided for
a single outdoor unit (60). This nmakes it pos- sible to provide nany types
‘of tenperature environnents hav- ing greatly different tenperature |evels
sy using a single refrigerating/air-conditioning systen1 25 I n
particular, it is no | onger necessary td /%FOVIde re- frigerating
systens and air-conditioning systens separately for the respective
tenperature environnents, as has conven- tionally done in a supernarket. As
a result, tenperature en-
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vieonnents conplying with various demands can be obtained 5 while providing
a sinplified systemthat can considerably re- duce the required
installation area. Moreover, in this enbodinment, even if the refrigerating
power of the entire refrigerating/air-conditioning systemis |acking, the
desired tenperature setting (TsetB) of 2/Ae gener- 10 al air-conditioned
“room (50) is forcibly changed and the op- eration is controlled while
prioritizing the tenperature environnent of the freezing showase (10) or
the Iike. Thus, the foods can be kept fresh for a |long period of tine.
Furthernore, since a two-stage refrigerating cycle is 15 forned between the
refrigerating units (11, 21, 31) and the outdoor unit (60), a desired |ow

t enperature can be obtaiefd
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only by changing the settings of the appl I cation refrigerant mlk?y
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cuits having | ower tenperatures sult
g 20 systemcan be used in a wder vari ety
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?d- as$ being applled to a refrlgerat- 25

""" supernmarket. Alternatively, 24
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DISCLOSURE OF THE INVENTION

In accordance with the invention, there is provided a refrigerating system
comprising:

a heat-source unit (60) including a compressor (61) and a heat-source heat
exchanger (62); and

a plurality of application units (11, 21, 31, 41, 51), which are connected to the heat-

source unit (60) via a liquid pipe (72) and a gas pipe (71) and are connected in parallel to
each other,

characterized in that the application units (11, 21, 31, 41, 51) are classified into at
least two types of application units forming respectively different refrigerating cycles and
including application units of a first type (11, 21, 31) and application units of a second type
(41, 51),

and that each of the application units (11, 21, 31) of the first type includes an
application refrigerant circuit (12, 22, 32) as a closed circuit including a refrigerant heat
exchanger (13, 23, 33) and a first-application heat exchanger (16, 26, 36), a multi-stage
refrigerating cycle being formed between each of the application-ﬁnit; (11, 21, 31) of the
first type and the heat source unit (60),

each of the refrigerant heat exchangers (13, 23, 33) exchanging heat between a
heat-source refrigerant supplied from the heat source unit (60) and an application

refrigerant,

each of the first-application heat exchangers (16, 26, 36) exchanging heat between
the application refrigerant supplied from an associated one of the refrigerant heat
exchangers (13, 23, 33) and the air, thereby conditioning the air at a predetermined
temperature, |

that each of the application units (41, 51) of the second type includes a second-
application heat exchanger (46, 56) for exchanging heat between the refrigerant supplied
from the heat source unit (60) and the air, thereby conditioning the ai_x; at a predetermined
temperature, a one-stage refrigerating cycle being formed between the application units
(41, 531) of the second type and the heat source unit (60),

that each of the application units (11,21) of the first type is provided in a showcase

(10,20) for displaying foods in a supermarket; and This is the replacement shee

. Qze SR\ -
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‘the present invention is also applicable to a refrigerating systemfor a
bui I ding. | NDUSTRI AL APPLI CABI LITY 5 As is apparent fromthe
foregoi ng description, the re- frigerating systemof the present invention
is effectively ap- plicable to a situation requiring respectively different
tenperature environnments. The refrigerating systemof the pre- sent
I nvention is applicable particularly suitably to refrig- 10 erating a
showcase and conditioning the indoor air.4n a supernarket. 25

that any of the application units (41 or 51) of the second type is provided for

conditioning the air in the supermarket.'

In another aspect, there is provided a refrigerating system comprising:
a heat-source unit (60) including a compressor (61) and a heat-source heat
5 exchanger (62); and
a plurality of application units (11, 21, 31, 41, 51), which are connected to the heat-
source unit (60) via a liquid pipe (72) and a gas pipe (71) and are connected in parallel to
each other,
characterized in that the application units (11, 21, 31, 41, 51) are classified into at
10  least two types of application units forming respectively different refrigerating cycles and
including application units of a first type (11, 21, 31) and application units of a second type
(41, 51),
and that each of the application units (11, 21, 31) of the first type includes an
application refrigerant circuit (12, 22, 32) as a closed circuit including a refrigerant heat
15 exchanger (13, 23, 33) and a first-application heat exchanger (16, 26, 36), a multi_-stage
refrigerating cycle being formed between each of the application units (11, 21, 31) of the
first type and the heat source unit (60),
each of the refrigerant heat exchangers (13, 23, 33) exchanging heat between a
heat-source refrigerant supplied from the heat source unit (60) and an application
20 refrigerant,
each of the first-application heat exchangers (16, 26, 36) exchanging heat between
the application refrigerant supplied from an associated one of the refrigerant heat
exchangers (13, 23, 33) and the air, thereby conditioning the air at a predetermined
temperature, |
25 and that each of the application units (41, 51) of the second type includes a second-
application heat exchanger (46, 56) for exchanging heat between the refrigerant supplied
from the heat source unit (60) and the air, thereby conditioning the air at a predetermined
temperature, a one-stage refrigerating cycle being formed between the application units
(41, 51) of the second type and the heat source unit (60), the system further comprising: _ '

30 control means (81) for controlling the heat source unit (60) and the {espective

application units (11, 21, 31, 41, 51) such that a supply air temperature or a suction air
This is the repiacemeni sheet
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' -26 - CLAIMS 1. A refrigerating systemconprising: a heat-source unit
(60) including a conpressor (61) and a heat-source heat exchanger (62); and
5 a plurality of application units (11, 21, 31, 41, 51), which are
connected to the heat- source unit (60) via a liquid pipe (72) and a gas
pipe (71) and are connected in parallel to each other, characterized in
that the application units (11, 21, 31, 41, 51) are classified into at

| east two types of application units forring respectively different
refrigerating cycles and 10 including application units of a first type
(11, 21, 31) and application units of a second type (41, 51),

temperature of each of the application units (11, 21, 31, 41, 51) becomes a predetermined
desired temperature; and
setting changing means (82) for outputting such a change signal to the control

means (81) that if any of the application units (11, 21, 31, 41 or 51) is so lacking in

5 refrigerating power as to have a supply air temperature or a suction air temperature not
reaching the desired temperature, the desired temperature of another application unit (11,
21,31, 41 or 51) is changed so as to recover the power of the application unit (11, 21 or
31).

Preferably, the system is characterized in that the setting changing means (82)
10  outputs such a change signal that if any of the application units (11, 21 or 31) of the first
type is so lacking in refrigerating power as to have a supply air temperature or a suction air
temperature not reaching the desired temperature, the desired temperature of any of the

application units (41 or 51) of the second type is changed.

Preferably, the system further comprises temperature sensing means (Th-r) for
15  sensing the supply air temperatures or the suction air temperatures of the applications units_
(11, 21, 31, 41, 51),
characterized in that each of the application heat exchangers (16, 26, 36, 46, 56) of
the application units (11, 21, 31, 41, 51) is constituted by an evaporator for evaporating a
~ refrigerant,

20 and that the setting changing means (82) is constituted so as to receive outputs of
the temperature sensing means (Th-r) and output a change signal for raising the desired
temperature of any of the application units (41 or 51) of the second type if the supply air
temperature of any of the application units (11, 21 or 31) of the first type is higher than the

desired temperature thereof by a predetermined difference or more.

25 Preferably, the system is characterised in that each of the application units (11, 21)
of the first type is provided in a showcase (10, 20) for displaying foods in a supermarket,
and

any of the application units (41 or 51) of the second type is provided for

conditioning the air in the supermarket.

This is the replacement sheet
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and that each of the application units (11, 21, 31) of the first type

i ncludes an application refrigerant circuit (12, 22, 32) as a cl osed
circuit including a refrigerant heat exchanger (13, 23, 33) and a
first-application heat exchanger (16, 26, 36), a multi-stage 15
refrigerating cycle being forned between each of the application units (11,
21, 31) of the first type and the heat source unit (60), each of the
refrigerant heat exchangers (13, 23, 33) q&qhanging heat between a
heat - source refrigerant supplied fromthe heat source unit (60) and an
application refrigerant, 20 each of the first-application heat
exchangers (16, 26, 36) exchangi ng heat between the application refrigerant
suppl i ed froﬂﬁBngsﬁﬂﬁkﬂﬁ&Qﬂ%Q@m&f the refrigerant heat exchangers (13, 23,
33) and the air, thereby conditioning the air at a predeterm ned
tenperature, that each of the application units (41, 51) of the second type
i ncl udes a second-

This is the repiacement sheet
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25 application heat exchanger (46, 56) for exchangi ng heat between the
refrigerant supplied fromthe heat source unit (60) and the air, thereby
conditioning the air at a predeterm ned tenperature, a one-stage
refrigerating cycle being forned between the application units (41, 51) of
the second type and the heat source unit (60), that each of the application
units (11,21) of the first type is provided in a showase 30 (10, 20) for
di spl aying foods in a supernarket; and -§.27 - that any of the
application units (41 or 51) of the second type is provided for
conditioning the air in the supermarket. 2. A refrigerating system
conpri si ng: _

This page is intentionally blank.
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~aheat-source unit (60) including a conpressor (61) and a heat-source heat
5 exchanger (62); and a plurality of application units (11, 21, 31, 41,
51), which are connected to the heat- source unit (60) via a liquid pipe
(72) and a gas pipe (71) and are connected in parallel to each other,
characterized in that the application units (11, 21, 31, 41, 51) are
classified into at 10 |east two types of application units form ng
respectively different refrigerating cycles and including application units
of a first type (11, 21, 31) and applicagtion units of a second type (41,
51), and that each of the application drits (11, 21, 31) of the first type
I ncl udes an application refrigerant circuit (12, 22, 32) as a cl osed
circuit including a refrigerant heat 15 exchanger (13, 23, 33) and a
first-appligcation heat exchanger (16, 26, 36), a multi-stage refrigerating
cycle beindﬁﬁ%ﬁﬁﬁﬁhbﬁﬂﬁﬁﬁﬁbeach of the application units (11, 21, 31) 2f
the

Since the single heat source unit (60) can be connected to the application units (11,

21, 31) of the first type for forming a two-stage refrigerat-
ing cycle with the heat source unit (60) and to the applica-
tion units (41, 51) of the second type for forming a one-
stage refrigerating cycle with the_ heat source unit (60),
10 respectively different temperature environments can be

secured for the application units (11, 21, 31, 41, 51) of

these two types.

This makes it possible to provide many types of teﬁpera—

ture environments having greatly different temperature levels
15 by using a system including only one heat source unit (60).
In particular, it is no longer necessary to provide a refrig-
erating system and an aj.r—conditioning system separately for
the respective temperature environments, as has conventional-
ly done in a supermarket. As a result, temperature environ-

20 ments complying with various demands can be obtained while

providing a simplified system that can considerably'reduce

the required installation area.

If there is any application unit (e.g., 11) lacking in power, the desired temperature '

of another application unit (e.g., 51) is changed

This is the raplacement sheet
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Y first type and the heat source unit (60), each of the refrigerant heat

exchangers (13, 23, 33) exchangi ng heat between a heat-source refrigerant

supplied fromthe heat source unit (60) and an application 20 refrigerant,
each of the first-application heat exchangers (16, 26, 36) exchangi ng heat
bet ween the application refrigerant supplied froman associ ated one of the

refrigerant heat exchangers (13, 23, 33) and the air, thereby conditionﬁ

the air asoa psedet ersboesrt aMmRerpowee, ¥ the applAvhd il ﬁﬁgh of1ie
application units (41, 51) of the second type incl'udes a second-

TRTr] gor e iopT e e On e ha Ko AP R L b0 Tha* PREBER. hePE,

refrigerant supplied fromthe source un e-arr,

Corri ger alTed oRf i i Ay PREARLY, BRSO Bafe Cifies forer
e second YRR ALt i8a 485 015° Al 'od SRind 15 S IV cay,
5 since the power ma_intenance of a particular applicétion unit
(11) is prioritized, required power can be obtainéd for the
particular application unit (1l1) without increasing the re-
guired power of the entire system.

10 The control of the refrigerating power of the application

units (11, 21, 31) of the first type may also be prioritized over the
control of the refrigerating power of the applicétién units
'(41, 51) of the second type. Thus, it is possible to priori-
tize the power maintenance of the application units (11, 21,
15 31) of the first type requiring particularly high refrigerat-
ing power. That is to say, it is considered that the appli-
cation units (11, 21, .31) of the first type, which caﬁ
exhibit superior refrigerating power, are often \;sed as ap-
plication units required for exhibiting particularly stable
20 refrigerating power. In such a case, by prioritizing the
control of the application units (11, 21, 31) of the first
type, it is possible to prevent, with certainty, the power of

the application units (11, 21, 31) from being too weakened to

meet the constant refrigerating power requirements.

25 The application units (11, 21) of the first type may also be provided for showcases
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30 ' control neans (81) for controlling the heat source unit (60) and
the respective application units (11, 21, 31, 41, 51) such that a supply
air tenperature or a suction air -28 - tenperature of each of the
application units (11, 21, 31, 41, 51) becones a predeterm ned.desired
tenperature; and setting changi ng neans (82) for outputting such a change
signal to the control neans (81) that if any of the application units (11,
21, 31, 41 or 51) is so lacking in refrigerating power 5 as to have a

supply ai e ature fr fio L G erature nqgt reaching the
desired t 1%@?2%3,8% ﬁ%s glsa%c# tfe]?r%l%% at"ﬁr o%upa%‘fﬂgfeta'pp??‘éa N&n AR 1
11, 21, 31, 41 . or 51)..is changed so as to recover the power of the
gpplicati qﬁﬁ%o?lgpa§l(5pngf$f the seconé type is pgovided indoors

for conditioning the air in the supermarket. Thus, various

5 types of temperature environments required for a supermarket
are realized by a single system. Furthermore, since the con-~

trol of the application units (11, 21) of the first type is
prioritized, the contents of the showcases (10, 20) can be

N kept at a constant, low temperature. As a result, since

10 foods can be kept fresh for a long period of time, the prac-

ticality of the system can be improved.

BRIEF DESCRIPTION OF DRAWINGS
Figure 1 is a piping diagram of a refrigerating/air-
15 conditioning system in an embodiment of the present inven-
tion.
Fiqure 2 is a flow ghart illustrating a procedure of the

prioritized control over a showcase.

20 BEST MODE FOR CARRYING OUT THE INVENTION
Hereinafter, an embodiment of the present invention will
be described in detail with reference to the accompanying
drawings. ] |
In this embodiment, the refrigerating syétem of the pre-

2s sent invention is applied to a refrigerating/air-conditioning
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© 30 The refrigerating systemof Claim2, characterized in that the
setting changi ng neans (82) outputs such a change signal that if any of the
application units (11, 21 or 31) 10 of the first type is so lacking in
refrigerating power as to have a supply air tenperature or a suction air
tenperature not reaching the desired tenperature, the desired tenperature
of any of the application units (41 or §%g_of the second type is changed.

4. The refrigerating systemof Caim3; further conprising tenperature
sensing neans (Th-r) for sensing the supply air tenperatures or the suction
air tenperatures of the 15 applications units (11, 21, 31, 41, 51),
characterized in that each of the appl¢e&IM&n heat exchangers (16, 26, 36,
46, 56) of the application units (11, 21, 31, 41, 51) is constituted by ﬂn

cuaoor L 1O NSAGSIMPRELHARER., 0, e 1o o110 Shanolng
sensi ng neans ( hiheatysonrst unitt (60} inaludngrgongiressat (61 pand haat-sourcéReaiesi r ed
exchanger (62); and
5 a plurality of application units (11, 21, 31, 41, 51), which are connected to the heat-
source unit (60) via a liquid pipe (72) and a gas pipe (71) and are connected in parallel to
each other,
characterized in that the application units (11, 21, 31, 41, 51) are classified into at

N least two types of application units forming respectively different refrigerating cycles and

10 including application units of a first type (11, 21, 31) and application units of a second type
41, 51),

and that each of the application units (11, 21, 31) of the first type includes an
application refrigerant circuit (12, 22, 32) as a closed circuit including a refrigerant heat
exchanger (13, 23, 33) and a first-application heat exchanger (16, 26, 36), a multi-stage

15 refrigerating cycle being formed between each of the application units (11, 21, 31) of the
first type and the heat source unit (60),

each of the refrigerant heat exchangers (13, 23, 33) exchanging heat between a
heat-source refrigerant supplied from the heat source unit (60) and an application
refrigerant,

N~ 20 each of the first-application heat exchangers (16, 26, 36) exchanging heat between
the application refrigerant supplied from an associated one of the refrigerant heat
exchangers (13, 23, 33) and the air, thereby conditioning the air at a predetermined
temperature, '

that each of the application units (41, 51) of the second type includes a second-

25 application heat exchanger (46, 56) for exchanging heat between the refrigerant supplied
from the heat source unit (60) and the air, thereby conditioning the air at a predetermined
temperature, a one-stage refrigerating cycle being formed between the application units
(41, 51) of the second type and the heat source unit (60),

that each of the application units (11,21) of the first type is provided in a showcase

30 (10.20) for displaying foods in a supermarket; and
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" tenperature of any of the application units (41 or 51) of the second type

if the supply air tenperature of any of the application units (11, 21 or

31) of the first type is higher than the desired tenperature thereof by a

predeterm ned difference or nore. 5. The refrigerating systemof any one

of Claims 2 to 4 characterized in that each of 25 the application units

(11, 21) of the first type is provided ipya showcase (10, 20) for

di spl aying foods in a supernmarket, and any of the application units (41 or

51) of the second type is provided for conditioning the air in the

super mar ket . " . . .
that any of the application units (41 or 51) of the second type is provided for

conditioning the air in the supermarket.

2. A refrigerating system comprising:
a heat-source unit (60) including a compressor (61) and a heat-source heat
5 exchanger (62); and
a plurality of application units (11, 21, 31, 41, 51), which are connected to the heat-
source unit (60) via a liquid pipe (72) and a gas pipe (71) and are connected in parallel to
each other,
~ characterized in that the application units (11, 21, 31, 41, 51) are classified into at

10  least two types of application units forming respectively different refrigerating cycles and
including application units of a first type (11, 21, 31) and application units of a second type
(41, 51),

and that each of the application units (11, 21, 31) of the first type includes an
application refﬁgerant circuit (12, 22, 32) as a closed circuit including a refrigerant heat

15 exchanger (13, 23, 33) and a first-application heat exchanger (16, 26, 36), a multi-stage
refrigerating cycle being formed between each of the application units (11, 21, 31) of the
first type and the heat source unit (60),

each of the refrigerant heat exchangers (13, 23, 33) exchanging heat between a
heat-source refrigerant supplied from the heat source unit (60) and an application
~ 20 reﬁigerant,.
each of the first-application heat exchangers (16, 26, 36) exchanging heat between
the application refrigerant supplied from an associated one of the refrigerant heat
exchangers (13, 23, 33) and the air, thereby conditioning the air at a predetermined
temperature,

25 and that each of the application units (41, 51) of the second type includes a second-
application heat exchanger (46, 56) for exchanging heat between the refrigerant supplied
from the heat source unit (60) and the air, thereby conditioning the air at a predetermined
temperature, a one—st‘age refrigerating cycle being formed between the application units
(41, 51) of the second type and the heat source unit (60), the system further comprising:

30 control means (81) for controlling the heat source unit (60) and the respective

application units (11, 21, 31, 41, 51) such that a supply air temperature or a suction air

A
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temperature of each of the application units (11, 21, 31, 41, 51) becomes a predetermined
desired temperature; and

setting changing means (82) for outputting such a change signal to the control means (81)
that if any of the application units (11, 21, 31, 41 or 51) is so lacking in refrigerating power
as to have a supply air temperature or a suction air temperature not reaching the desired
temperature, the desired temperature of another application unit (11, 21, 31, 41 or 51) is

changed so as to recover the power of the application unit (11, 21 or 31).

3. The refrigerating system of Claim 2, characterized in that the setting changing
means (82) outputs such a change signal that if any of the application units (11, 21 or 31)
of the first type is so lacking in refrigerating power as to have a supply air temperature or a
suction air temperature not reaching the desired temperature, the desired temperature of

any of the application units (41 or 51) of the second type is changed.

4, The refrigerating system of Claim 3, further comprising temperature sensing means
(Th-r) for sensing the supply air temperatures or the suction air temperatures of the
applications units (11, 21, 31, 41, 51),

characterized in that each of the application heat exchangers (16, 26, 36, 46, 56) of
the application units (11, 21, 31, 41, 51) is constituted by an evaporator for evaporating a
refrigerant,

and that the setting changing means (82) is constituted so as to receive outputs of
the temperature sensing means (Th-r) and output a change signal for raising the desired
temperature of any of the application units (41 or 51) of the second type if the supply air
temperature of any of the application units (11, 21 or 31) of the first type is higher than the

desired temperature thereof by a predetermined difference or more.

5. The refrigerating system of any one of Claims 2 to 4 characterized in that each of
the application units (11, 21) of the first type is provided in a showcase (10, 20) for
displaying foods in a supermarket, and

any of the application units (41 or 51) of the second type is provided for

conditioning the air in the supermarket.
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