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DESCRIPTION
REFRIGERATING SYSTEM

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

types of temperature environments.

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
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.

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

and 1s evaporated, thereby cooling the air. The cooled air is
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supplied through the air passage to the display stand, thereby
keeping the temperature of the foods at a predetermined low
temperature. Such a refrigerating system can keep the foods

fresh.

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
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

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-
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-
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conditioning system have heretofore been totally independent

of each other.

Thus, it has conventionally been necessary to provide dis-
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.
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DISCLOSURE OF INVENTION

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
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
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
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-
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

type includes an application refrigerant circuit (12, 22, 32)
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as a closed circuit including a refrigerant heat exchanger
(13, 23, 33) and a first-application heat exchanger (16, 26,
36). Each of the refrigerant heat exchangers (13, 23, 33)
exchanges heat between a heat-source refrigerant supplied
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
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-
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
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

(11, 21, 31) of the first type perform operations with the
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heat source unit (60) in multi-stage refrigerating cycles.
Thus, for example, if the application heat exchangers (16,
26, 36) perform heat absorption operation, cold heat at a re-
latively low temperature can be obtained.

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
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.

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
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

units (e.g., 11) is so lacking in refrigerating power as to

Sheet Has Been Replaced

i

6




10

15

20

25

have a supply air temperature or a suction air temperature
not reaching the desired temperature thereof, the desired
temperature of another application unit (e.g., 51) is changed
so as to improve the power.of the application unit (11).

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-
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-
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
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

or the suction air temperatures of the application units (11,
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21, 31, 41, 51) are further provided. Each of the applica-
tion 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. The setting changing means
(82) is constituted so as to receive outputs 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
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
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
(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

temperature environments required for the showcases (10, 20)
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and for the selling area in the supermarket are realized by a

single system.

—Effects of the invention-—

In accordance with the first solution, the single heat
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).
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
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-
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

temperature of another application unit (e.g., 51) is changed
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so as to recover the power of the application unit (11).
Thus, if there is any application unit (11) required to ex-
hibit particularly stable refrigerating power, the power of
the application unit (11) can be maintained. That is to say,
since the power maintenance of a particular application unit
(11) is prioritized, required power can be obtained for the
particular application unit (11) without increasing the re-
quired power of the entire system.

In accordance with the third and the fourth solutions,
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,
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
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.

In accordance with the fifth solution, the application
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units (11, 21) of the first type are provided for showcases
(10, 20) for displaying foods in a supermarket, and the ap-
plication unit (51) of the second type is provided indoors
for conditioning the air in the supermarket. Thus, various
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
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-—
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.

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-

sent invention is applied to a refrigerating/air-conditioning
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system for a supermarket.

Thus, various Eemperature environments required for re-
spective areas such as a selling area and an empléyees' of-
fice in a supermarket will be described.

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-
case temperature environment of 0°C 1is 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
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
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

embodiment will be described.

12
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The refrigerating/air-conditioning system includes: 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,
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.

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
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
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

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

13



10

15

20

25

the liquid side of the corresponding one of the refrigerating
units (11, 21, 31) and the air-conditioning units (41, 51).

Next, the refrigerating units (11; 21, 31) and the air-
conditioning units (41, 51) will be described.

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
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
(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,
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-

times called “cascade heat exchanger” {or cascade condenser)
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for cooling the condénsation heat of a lower-temperature re-
frigerant with the evaporation heat of a higher-temperature
refrigerant.

Each of the application refrigerant circuits (12, 22,
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
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
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
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

(primary circuit), is formed between the outdoor unit (60)
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and the respective refrigerating units (11, 21, 31) of the
freezing showcase (10), the chilling showcase (20) and the
storehouse (30).

That is to say, a primary refrigerant circuit includeé:
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-
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.

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-
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

on the lower-pressure side to a corresponding indoor heat ex-
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changer (46, 56).

Thus, a one-stage refrigerating cycle is formgd by con-
necting the compressor (61) and the outdoor heat exchanger
(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.
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Although not shown in Figure 1, not only the temperature
sensors (Th-r) but also sensors for sensing the outlet pipe
temperatufe, the outlet pressure, the inlet pressure and the
like of each compressor (61, 14, 24, 34) are provided for the
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).

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)
and the respective air-conditioning units (41, 51). In 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-
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-

perature of the refrigerating unit (11, 21) for the freezing
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showcase (10) or the chilling showcase (20) is higher than
the desired temperature thereof by a predetermined differ-
ence, the desired temperature of the air-conditioning unit
(51) for the general air-conditioned room (50) becomes higher
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-
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
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
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

storehouse (30) and the outdoor unit (60), cold heat at a re-~
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latively low temperature is obtained. In such a state, the
temperatures of the respective units are set at the above-
described values. On the other hand, since a one-stage re-
frigerating cycle is formed between the air-conditioning units
(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
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.

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-
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.

First, in Step ST1, the temperature (Tr) of the air sup-
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plied to the freezing showcase (10), which is sensed by the
supply air temperature sensor (Th-r), is compared with the de-
sired temperature setting (TsetA) of the freezing showcase
(10). The desired temperature setting (TsetA) is -20°C, for
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.

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
(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).
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

valve (55).
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In such a situation, the air-conditioning unit (51) of
the general air-conditioned room (50) does not restart the
air-conditioning operation until the room temperature becomes
higher than the original desired temperature by more than 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-
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
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
the freezing showcase (10) is 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

(10) has reached the desired temperature setting (TsetA). If
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it is determined tﬁat the supply air temperature (Tr) of the
freezing showcase (10) has reached the desired temperature
setting (TsetA), the query in Step ST5 is affirmed (YES
branch) and the procedure advances to Step ST6. 1In Step ST6,
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~
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-
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
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.

In particular, it is no longer necessary to provide re-
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frigerating systems and air-conditioning systems separately
for the respective temperature environments, as has conven-
tionally done in a supermarket. As a result, temperature en-
vironments complying with various demands can be obtained
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-
al air-conditioned rocom (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
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
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-

ing/air-conditioning system for a supermarket. Alternatively,
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the present invention is also applicable to a refrigerating

system for a building.

INDUSTRIAL APPLICABILITY
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-

erating a showcase and conditioning the indoor air in a

- supermarket.
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1. 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 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-
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plied from an associated one of the refrigerant heat exchang-

ers (13, 23, 33) and the air, thereby conditioning the air 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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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 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
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that the application units (11, 21) of the first type are
provided for showcases (10, 20) for displaying 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.
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