1 DE'SCRI PTI ON REFRI GERATI ON SYSTEM 5 Technical Field *@002* This
invention relates to a refrigeration systemhaving at |east a freezer unit.
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In refrigeration systems used in convenience stores, for example, the
10 temperature level for cooling differs for different types of objects being cooled such
as foods and drinks. For this reason, refrigeration systems having a chiller unit and a
freezer unit are conventionally used.
In a freezer unit, an object being cooled need to be cooled to a lower
temperature than in a chiller unit, and therefore a refrigerant must be reduced in
15 pressure to a considerably lower pressure. However, if the refrigerant pressure
difference in a refrigerant circuit becomes large, the efficiency of a compressor
therein will be decreased. To cope with this, a conventional refrigeration system, as
shown in Figure 7, is provided with a cascade unit (106) having a
lower-temperature-side compressor (107) and a cascade condenser (108) separately
20 from a heat source side unit (103) having a heat source side compressor (101) and a
heat source side heat exchanger (102), a chiller unit (104) and a freezer unit (105),
thereby forming a binary refrigeration cycle. The amount of heat exchange of the
cascade condenser (108) depends upon the amount of refrigerant supplied from a
receiver (109). Therefore, the amount of heat exchange of the cascade condenser
25  (108) is subject to the operating conditions at that time.
The conventional refrigeration system, however, has its occupying space

increased by the placement of the cascade unit (106). Further, its cost is relatively



-increased by the placenent of the cascade unit (106). Further, its cost is
relatively 2 high by the necessity of the cascade condenser (108). The
present invention has been nade in view of these circunstances, and
therefore its object is to pronote spage savi ng and cost reduction for a
refrigeration systemincluding a freezer unit and one or nore other units.
5 Disclosure of Invention A first refrigeration systemaccording to the
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freezing”conpresso conpressing a refrigeran in atotal of two stages
together with the heat source side conpressor. 15 In the above
refrigeration system the freezer unit is provided with a freezing

conpres |5dgﬁﬂfQﬂﬁﬂgéEﬁﬁﬂe conpression refrigeration cycle is established
by the reezing conpressor and the heat source side conpressor.

Accordingl v, KNG gy SIcBc BB 10 f 286008 GONICTRE T plellrP a0 Cal | o

multi-circuit type inc and e freezer uni h

oo, BRI B0l Yo RSP0 S0 By A

reducti on er eo

cascade onAENSBlyAad DR HENieB YIRIP SoRRE R A SLLELAN G en\RFEONE

refrigeration sys on systemincluding a rerrigerant

cirgyit hfeﬁ{a g?&ag%%rggg&gﬁé- Uit %Bvihggf)%higllri]ﬁ g&gea cng%r %81”58@(13 éngrg toHJBcE

having a ( e conpre rce si
exchangq’re'ingacgglgm ahd ac?ll%gﬁér' ikt r?ﬁving a freezing heat exchanger for cooling an

object being cooled at a lower temperature than the chilling heat exchanger, wherein
the freezer unit is provided with a freezing compressor for compressing a refrigerant
in a total of two stages together with the heat source side compressor.

15 In the above refrigeration system, the freezer unit is provided with a freezing
compressor and a two-stage compression refrigeration cycle is established by the
freezing compressor and the heat source side compressor. Accordingly, the system
needs no cascade condenser in spite of a so-called multi-circuit type including the
chiller unit and the freezer unit, which allows the system to be entirely reduced in size

20  and promotes cost reduction thereof. Further, it is possible to avoid a heat loss in the
cascade condenser and thereby enhance operating efficiency.

A second refrigeration system is a refrigeration system including a refrigerant
circuit formed by connecting at least all of: a heat source side unit having a heat
source side compressor and a heat source side heat exchanger; a room air conditioning

25  unit having an indoor heat exchanger for heating or cooling room air; and a freezer
unit having a freezing heat exchanger for cooling an object being cooled, wherein the

freezer unit is provided with a freezing compressor for compressing a refrigerant in a



»25 unit having an indoor heat exchanger for heating or cooling roomair;
and a freezer wunit having a freezing heat exchanger for cooling an object
bei ng cool ed, wherein the freezer unit is provided with a freezing
conpressor for conpressing a refrigerapt in a 3 total of two stages
together with the heat source side conpressor. In the above refrigeration
system the freezer unit is provided with a freezing conpressor and a

t wo- st aggi4F QFRKE SRzt deRiter WRTIATE Mea otk & dide ESthpRsicthed by the freezing
conpressor and the heat” source side conpressor. Accordingly, the system5

needs no cascaflCARISNERgerdticiPysferf thd f?é'é‘z@nahﬂrl]i?@s BrVidedCWith U Pr\%%?ﬂgﬁ

including the roomair conditioring unit and the freezer unit,

al | ows té&@ﬁgﬁggfﬂnhoa R&ol& %empmswfefﬂg&aawzytcfé i€ A8abli SRACHY e

t her eof . It is possible to enhanc operating efficiency. Athird

refriger Oérz%é%nﬁbﬁe@%drsaxﬂ trh%fﬂéag%l?rtc%%gq%sé’%?}?ﬂggéﬁd 'A‘i'cﬂ&hg%l&,gl{}%;%f&?t 10

circuit y connecting at |east eat sour uni t

havi ig %e@ﬁgtno &%U&&ecéd&gﬁi%phﬁ?es% a%d%ﬁleﬂeglhltﬁgﬂlé&'g Otfﬁﬂ%é?@cﬁh% the

exchanger, roomalr con loni'ng unit aving an 1 n eat ex hanger

for heatxjoﬂgx At cSr?cﬂihgi%gr ﬂg&:ﬁf the fF’e’éQeﬂnﬁPi\JvﬂJ?ﬁ glr%g&}gttl%épgéié?ﬂ t@b&?@tdu'ﬁ'laé‘g he:t

exchanger "for coo n object belng codle zer uni avi ng

freezing,h Cﬂd’]ﬂﬁrf I J 3 j e in o] t;a 15
t enper atq Brgg% hagflfrfl1 P e Ohi | iStngQﬁ'ledg{a ge%ﬁ%geﬁm\?ﬁérgiﬁ %%g%l?etgzglrﬂpd\tﬁﬁlét IS
provi de i : ing conpressor for conpressing a refrigerant in a
t ot al o?oq%m%nlé%géé&ﬁéget her wth the heat source side conpressor. In the

above refriger a{ﬂi m{)e_?}siggr%ﬁbnts Stelid f‘seE%frgéi'éticjnsgﬁfé?ﬂiigagiimg?ebr@fritlgg &f1 N9

conpressor and a age conpression rétrigeration cycleis es I shed

by tfée cg{)cyitr ﬁ?}grf-eggbef %Hpﬁe%?iggratalrégstt QF lP:eﬁlthe PUbGfce fsé-i&jéa uﬁﬁgﬁh(rﬁﬁégr heat

Accordi ng em nee no cascade condenser in spi so-cal |l ed
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unit having an indoor heat exchanger for heating or cooling room air; and a chiller
unit having a chilling heat exchanger for cooling an object being cooled; and a freezer
unit having a freezing heat exchanger for cooling an object being cooled at a lower
15  temperature than the chilling heat exchanger, wherein the freezer unit is provided with
a freezing compressor for compressing a refrigerant in a total of two stages together
with the heat source side compressor.
In the above refrigeration system, the freezer unit is provided with a freezing
compressor and a two-stage compression refrigeration cycle is established by the
20 freezing compressor and the heat source side compressor. Accordingly, the system
needs no cascade condenser in spite of a so-called multi-circuit type including the
room air conditioning unit, the chiller unit and the freezer unit, which allows the
system to be reduced in size and promotes cost reduction thereof. Further, it is
possible to enhance operating efficiency.
25 A fourth refrigeration system is directed to any one of the first to third

refrigeration systems, wherein the freezer unit includes a pressure reduction

mechanism and is connected to a liquid-side pipe branched from a liquid line of the



~systemto be reduced in size and pronotes cost reduction thereof. Further,
it is possible to enhance operating efficiency. 25 A fourth refrigeration
systemis directed to any one of the first to third refrigeration systens,
wherein the freezer unit includes a prgssure reduction mechanismand is
connected to a liquid-side pipe branched froma liquid line of the 4 heat
source side unit and a gas-side pipe branched froma gas |line of the heat
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return pipe, so that lubrication failure in the freezing compressor can be surely
prevented. During the shut-down of the freezing compressor, oil in the oil separator
is returned to the suction side of the freezing compressor through the oil return pipe,
15 and therefore there never occurs a phenomenon that during the shut-down, the oil
would flow backward to the discharge side of the compressor. Accordingly, the oil
never resides at the discharge side of the freezing compressor so that the freezing
compressor can be smoothly restarted.
A sixth refrigeration system is directed to the fifth refrigeration system,
20  wherein the freezing compressor is formed by an inverter compressor, and the oil
return pipe in the freezer unit or an inlet pipe of the freezing compressor is provided
with a heat exchanger for cooling an inverter in the inverter compressor with at least a
refrigeration oil separated by the oil separator.
In the above refrigeration system, since the discharge side of the freezing
25 compressor has a relatively low pressure, it has a relatively low temperature.
Therefore, the refrigeration oil returned from the oil separator to the freezing

compressor through the oil return pipe also has a relatively low temperature. Since




‘return pipe in the freezer unit or an inlet pipe of the freezing conpressor
is provided wth a heat exchanger for cooling an inverter in the inverter
conpressor with at least a refrigeration oil separated by the oi

separator. In the above refrigeration system since the discharge side of
the freezing 25 conpressor has a relatively |ow pressure, it has a
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further the reliability of the refrigeration system can be enhanced.
If the freezing compressor is formed by an inverter compressor and a heat
exchanger is provided for cooling the inverter with at least the refrigeration oil
15 separated by the oil separator, the cold heat of the refrigeration oil can prevent the
inverter from overheating. Accordingly, the reliability of the inverter compressor
can be enhanced without using any external cooling source, thereby enhancing the

reliability of the refrigeration system.

20  Brief Description of the Drawings
Figure 1 is a refrigerant circuit diagram of a refrigeration system according to
an embodiment.
Figure 2(a) is a side view of a heat exchanger for cooling an inverter, and
Figure 2(b) is a front view of the heat exchanger.
25 Figure 3 is a refrigerant circuit diagram for illustrating the circulation
behaviour of a refrigerant during a cooling operation.

Figure 4 is a Mollier chart of a refrigeration cycle according to the



.20 Brief Description of the Drawings Figure 1 is a refrigerant circuit
diagram of a refrigeration systemaccording to an enbodiment. Figure 2(a)
is a'side view of a heat exchanger for cooling an inverter, and Figure
2(b) is a front view of the heat exchanger. 25 Figure 3 is a refrigerant
circuit diagramfor illustrating the circulation behaviour of a
refrigerant during a cooling operation. Figure 4 is a Mdllier chart of a
refrigeratyaingyc! € according to the 6 embodinent. Figure 5 is a
refrigerant circuit diagramfor illustrating the circulation behaviour of
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10 Best Mode for Carrying out the Invention

Hereinafter, an embodiment of the present invention will be described with

reference to the drawings.

- Construction of Refrigeration System—

As shown in Figure 1, a refrigeration system (1) according to the present

15 embodiment is a refrigeration system for performing room air-conditioning, and

chilling and refrigeration of foods and drinks, and is intended for being placed in

convenience stores. The refrigeration system (1) includes a refrigerant circuit (6)

formed by connecting an outdoor unit (2), an indoor unit (3), a chiller unit (4) and a

freezer unit (5§). The outdoor unit (2) is a heat source side unit, while the indoor unit
20  (3), the chiller unit (4) and the freezer unit (5) are heat utilization side units. The

refrigerant circuit (6) is a so-called multi-circuit.

The outdoor unit (2) is provided with first and second compressors (11, 12)
connected in parallel, an outdoor heat exchanger (13), and a receiver (14). The first
compressor (11) is of a variable capacity type and is formed by an inverter

25 compressor. The second compressor (12) is of a fixed capacity type and is formed
by a non-inverter compressor. A four-way selector valve (15) is provided on the

discharge side of the compressors (11, 12). Discharge pipes of the compressors (11,



.freézer unit (5). The outdoor unit (2) is a heat source side unit, while
the indoor unit 20 (3), the chiller unit (4) and the freezer unit (5) are
heat -utilization side units. The refrigerant circuit (6) is a so-called
nulti-circuit. The outdoor unit (2) is;provided with first and second
conpressors (11, 12) connected in paraIIeI an out door heat exchanger
(13), and a receiver (14). The first conpressor (11) is of a variable
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pipe (24) thr gu&raoﬁ‘d BXHaosﬁhé)f‘oQﬁ-v(J%erled%ﬂr e16€ Hﬁr['t}fe right-side port in Figure

1) is connected to one end of the outdoor heat exchanger (13) through a refrigerant
pipe. The other end of the outdoor heat exchanger (13) is connected to the receiver

15  (14) through a refrigerant pipe (24). A liquid-side pipe (25) of the receiver (14) is
connected to the refrigerant pipe (24) through a bypass pipe (26). An electronic
expansion valve (27) is provided on the bypass pipe (26). One end of a refrigerant
pipe (28) is connected between the electronic expansion valve (27) and a junction of
the bypass pipe (26) with the liquid-side pipe (25). The other end of the refrigerant

20  pipe (28) is connected to the inlet line (17). A solenoid valve (29) is provided on the
refrigerant pipe (28).

A gas-side pipe (30) of the receiver (14) is branched so that one of branch
pipes (31) is connected to the inlet line (17) and the other branch pipe (32) is
connected to the discharge pipe of thle second compressor (12). Provided on the

25  branch pipe (31) are a solenoid valve (33) and a temperature sensor (34). Provided
on the branch pipe (32) is a check valve (CV1) for prohibiting the flows of refrigerant

from the compressors (11, 12).



»expansi on valve (27) is provided on the bypass pipe (26). One end of a
refrigerant pipe (28) is connected between the el ectroni c expansion val ve
(27) ‘and a junction of the bypass pipe (26) with the |iquid-side pipe
(25). The other end of the refrigerant, 20 pipe (28) is connected to the
inlet line (17). A solenoid valve (29) is provided on the refrigerant pipe
(28). A gas-side pipe (30) of the receiver (14) is branched so that one of
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(the l ef the ﬁhgﬁopgﬁﬁ (hpls':&gllﬁ Eted to a portion of the inlet pipe (17) located between a
junction thereof with the four-way selector valve (15) and a junction thereof with the
branch pipe (31).
A fourth port of the four-way selector valve (15) (the left-side port in Figure
15 1) is connected to a refrigerant pipe (39) extending outside of the outdoor unit (2).
The four-way selector valve (15) is set to be freely changeable between first and
second positions described later. The first position is the position which allows the
first port to communicate with the second port and the third port to communicate with
the fourth port. The second position is the position which allows the first port to
20 communicate with the fourth port and the second port to communicate with the third
port.
The outdoor unit (2) is provided with an outdoor fan (23) for supplying air to
the outdoor heat exchanger (13), and a temperature sensor (50) for detecting an
outside air temperature.
25 The indoor unit (3) is for performing room air-conditioning, and includes an
indoor heat exchanger (42), an indoor electronic expansion valve (43) and an indoor

fan (44). One end of the indoor heat exchanger (42) is connected to the refrigerant



15 1) is connected to a refrigerant pipe (39) extending outside of the
outdoor unit (2). The four-way selector valve (15) is set to be freely
changeabl e between first and second positions described later. The first
position is the position which allows §he first port to comunicate with
the second port and the third port to communicate with the fourth port.
The second position is the position which allows the first port to 20
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provided with a temperature sensor (54). Indicated by (52) is a temperature sensor
for detecting an in-unit temperature.
The freezer unit (5) is for freezing foods and drinks, and includes a freezing
15 compressor (55), a freezing cooler (56), a freezing electronic expansion valve (57),
and a freezing fan (5§8). The freezer unit (5) is connected to a refrigerant pipe (59)
branched from the refrigerant pipe (36), and a refrigerant pipe (60) branched from the
refrigerant pipe (38). The freezing electronic expansion valve (57), the freezing
cooler (56) and the freezing compressor (55) are connected in this order. The
20 freezing electronic expansion valve (57) is connected to the refrigerant pipe (59), and
the discharge side of the freezing compressor (55) is connected to the refrigerant pipe
(60). A temperature sensor (61) is provided in the freezing cooler (56), and a
temperature sensor (62) is provided on an outlet-side pipe of the freezing cooler (56)
(i.e., a pipe between the freezing cooler (56) and the freezing compressor (55)).
25 Indicated by (63) is a temperature sensor for detecting an in-unit temperature.

The freezing compressor (55) is of a variable capacity type and is formed by

an inverter compressor. An oil separator (64) is provided on a discharge pipe of the



-for detecting an in-unit tenperature. The freezer unit (5) is for freezing
foods and drinks, and includes a freezing 15 conpressor (55), a freezing
cool er (56), a freezing el ectroni c expansion valve (57), and a freezing
fan (58). The freezer unit (5) is cong cted to a refrigerant pipe (59)
branched fromthe refrigerant pipe (3 ? and a refrigerant pipe (60)
branched fromthe refrigerant pipe (38). The freezing el ectronic expansion
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supports an inverter (72) thereon, and comes into direct contact with the fixed plate
(71).
It should be noted that the above-mentioned structure of the heat exchanger
15 (67) is illustrative only, The heat exchanger (67) need only have the function of
cooling the inverter (72) with a refrigeration oil returned from the oil separator (64) or
a suctioned refrigerant, but no special limitation is imiaosed on its structure.
When an inverter-integrated fan is used as the freezing fan (58), the heat
exchanger (67) may cool not only the inverter (72) in the freezing compressor (55) but
20  also the inverter in the freezing fan (58).
In Figure 1, (CV) denotes a check valve and (F) denotes a filter.
- Operations of Refrigeration System—
<Cooling Operation>
In cooling operation, the four-way selector valve (15) is set into a position
25  (first position) in which the first port communicates with the second port and the third
port communicates with the fourth port. The electronic expansion valve (27) in the

outdoor unit (2) is set into a fully closed position. Then, the refrigerant in the



fitted into the grooves. The heat exchanger (67) is secured to a fixed
plate (71) that supports an inverter (72) thereon, and cones into direct
contact with the fixed plate (71). It should be noted that the
above-nentioned structure of the heat .gxchanger 15 (67) is illustrative
only. The heat exchanger (67) need only have the function of cooling the
inverter (72) with a refrigeration oil returned fromthe oil separator (64)
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chilling cooler (47) to cool in-unit air.

On the other hand, the influent refrigerant in the freezer unit (5) is reduced in
pressure to a second predetermined pressure PL2 lower than the first predetermined
pressure PL1 by the freezing electronic expansion valve (57). The pressure-reduced

15 refrigerant evaporates in the freezing cooler (56) to cool in-unit air. The effluent
refrigerant from the freezing cooler (56) is raised in pressure to the first
predetermined pressure PL1 by the freezing compressor (55), merges with the effluent
refrigerant from the chilling cooler (47), and then flows together into the outdoor unit
(2). The influent refrigerant in the outdoor unit (2) merges with the refrigerant

20  returning from the indoor unit (3) to the outdoor unit (2), and is sucked together into
the compressors (11, 12).

The refrigerant sucked into the compressors (11, 12) is compressed by the
compressors (11, 12) and then repeats the circulation behaviour as described above.
This operation establishes a two-stage compression refrigeration cycle as shown in

25  Figure 4 in the refrigerant circuit (6).

In the freezer unit (5), the refrigeration oil separated by the oil separator (64)

returns to the inlet pipe (68) through the oil return pipe (65) and is recovered into the



~chiller unit (4) is reduced in pressure to a first predeterm ned pressure

PL1 by the 10 chilling el ectronic expansion valve (48) (see Figure 4), and
t hen-evaporates in the chilling cooler (47) to cool in-unit air. On the
ot her hand, the influent refrigerant iy the freezer unit (5) is reduced in

pressure to a second predeterm ned pressure PL2 | ower than the first
predeterm ned pressure PL1 by the freezing el ectronic expansion val ve
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exchange
In this operation, heat need not be released to the outside through the outdoor heat

exchanger (13), and therefore useless heat exchange can be avoided. This promotes
energy saving.
First, the heating operation using the outdoor heat exchanger (13) will be

15 described. In this operation, the four-way selector valve (15) is set into a position
(second position) in which the first port communicates with the fourth port and the
second port communicates with the third port. The electronic expansion valve (27)
in the outdoor unit (2) is set into an open position, and its opening is adequately
adjusted in accordance with operating conditions.

20 The refrigerant in the refrigerant circuit (6) circulates as shown in Figure 5.
More specifically, the refrigerant discharged from the compressors (11, 12) flows into
the indoor unit (3) and condenses in the indoor heat exchanger (42) to heat room air.
The effluent refrigerant from the indoor heat exchanger (42) returns to the outdoor
unit (2) and flows into the receiver (14). The effluent refrigerant from the receiver

25 (14) is divided into two flows: one of the refrigerant flows is reduced in pressure by
the electronic expansion valve (27) and then evaporates in the outdoor heat exchanger

(13), while the other refrigerant flow runs out of the outdoor unit (2) and is divided



.operation not using the outdoor heat exchanger (13) is the operation that
will be performed when the heating capacity of the indoor unit (3) is in
equi libriumwith the total cooling capacity of both of the chiller unit
(4) and the freezer unit (5), i.e., an310 operation in which heat bal ance
i s kept between both the heat utilization side units. |In this operation,
heat need not be released to the outside through the outdoor heat

exchangghtd 4 3low e6\wardNgE hATER Uk 4?%§d heMdwasGRANER £8dePENARYS) def: thLhi s
pronotes energy saving. First, heating operation using the outdoor

heat eXCchﬁfl‘&erun(tlga) Wil e frékéerd%?tr (Bedeodi gér&'na Pr@@i’u?%' Q@ EH@V&E‘&” way

sel ector val ve is set into a position cond position) i éh the

First pofelpdpivBNNiif 3heSab tilardndf ab o thé aeevé d@gaﬂbw%ooﬁﬁ%%éraﬁ%t ] ?)

conmuni cat es w th the third port. The electronic expansion val ve

t he out [Jeﬁ‘tnx'e?n%&ént’ fowEErdmhi AN11EP OS éﬁd R fr@8r LS S@Oﬁgt&gﬁhﬁ

adequat e adj us I n accordance wt rating conditio

refrgger&@ dtH i D& 'E 3R fd batdobr (B @) C¥haiffudR adtinFihgure .
tlobr i @ iRt (R g

Mor e speci |ca ly, e re rigerant dischar from sors 1, 12)

flows i (;Ihlﬁn{ (éolﬂérg\%%"_'v&th(@%l&ﬂg ﬁ‘?&er AT e ol gpﬁle%}e&tchﬁge?anger

(42) to room tent fromthe indoor

(14) a”ge@é‘@dé?ﬁé"‘r ‘f%é’?g@‘e@ UL 57, 9 gt By "Sfﬁgﬁeﬁﬁ? 0
Lo 11 oVt el (16T 2050bedl B AR bl Y FEHE Bt e

el ectron c expa sron en evapor a ®heat

exchanger  ( 1Rjexs WAL g@g‘i% ﬁéﬂa{%n rn?F Bélﬂgrtﬁ‘% do%WhEﬁ“%cHh‘r‘i%ﬂ(}S)P% 1pyedoor

unit (2) and is divi oward the ¢ and a

f ! OVYOt OV@JSQFI]B%IF fAﬁséﬁ fth1'§ rHeLtlégr’))Pexjaﬂoﬁ Nfe f&%l lvhf seldBiok vafte ﬁ?finst{é éﬂté:ﬁéer

it (5, cooling an reezin e perforne espectivel

rranner Ahe tﬂ?:fs{to & iahoNeh Qﬁé Y"l"r%]tb;fiﬁt G&gﬁ:uﬁﬂ:g%gggﬁ%'t{?ﬂgou}r orthd lﬂﬁ@gecgfldmer ge

refrigeran ws fromt eezer unit (

with port communicates with the third port. In this heating operation, however, the
electronic expansion valve (27) in the outdoor unit (2) is set into a fully closed

position.
15 The refrigerant in the refrigerant circuit (6) circulates as shown in Figure 6.

More specifically, the refrigerant discharged from the compressors (11, 12) flows into
the indoor unit (3) and condenses in the indoor heat exchanger (42) to heat room air.
The effluent refrigerant from the indoor heat exchanger (42) returns to the outdoor
unit (2) and flows into the receiver (14). The effluent refrigerant from the receiver
20 (14) flows out of the outdoor unit (2), and is divided into a flow toward the chiller
unit (4) and a flow toward the freezer unit (5). In the chiller unit (4) and the freezer
unit (5), cooling and freezing are performed, respectively, in the same manner as in
the above-described cooling operation. The effluent refrigerant flows from the
chiller unit (4) and the freezer unit (5) merge with each other and then flow into the
25  outdoor unit (2). The influent refrigerant into the outdoor unit (2) is sucked into the
compressors (11, 12). The sucked refrigerant is compressed by the compressors (11,

12) and repeats the circulation behaviour as described above.



-5 each other and then flow into the outdoor unit (2). The influent
refrigerant in the outdoor unit (2) nmerges with the effluent refrigerant
fromthe outdoor heat exchanger (13), and is then sucked into the
conpressors (11, 12). The refrigerant ;js conpressed by the conpressors
(11, 12) and repeats the circul ati on behavi our as descri bed above. Next,
the heating operation not using the outdoor heat exchanger (13) wll be 10
descri begfAlso in this heating operation, the four-way selector valve (15)
is set into the position in which the first port comunicates with the
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oil flows backward during the shut-down of the freezing compressor (55). This
enhances the reliability of the freezing compressor (55).
Since the inlet pipe (68) is provided with the heat exchanger (67) for cooling
15 the inverter (72), the inverter (72) can be cooled with the refrigeration oil recovered
through the oil return pipe (65) and a suction refrigerant. Therefore, the inverter
(72) can be cooled without using any external cooling source. Such prevention of
overheating of the inverter (72) further enhances the reliability of the freezing
compressor (55).
20 - Modifications -

Though the heat exchanger (67) for cooling the inverter (72) is provided on
the inlet pipe (68) in the above embodiment, the heat exchanger (67) may be provided
on the oil return pipe (65). In this case, the inverter (72) would be cooled by the
refrigeration oil only, but still the same effects could be achieved.

25 Though the freezing compressor (55) in the freezer unit (5) is formed by an
inverter compressor in the above embodiment, the freezing compressor (55) may be a

fixed capacity type compressor. It will be noted that in this case, the inverter (72)




~unit (5) is provided with a freezing conpressor (55) for two-stage
conpression to establish a two-stage conpression refrigeration cycle, so
that -a cascade unit can be 5 elimnated. Hence, space saving and cost
reduction for the system can be achieved. The oil separator (64) is

provi ded on the di scharge pipe of t he ! reezing conpressor (55) so that the
refrigeration oil separated by the oil separator (64) is returned to the
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words, llér uglt %?) may not necessarily be provided. Such systems can also

exhibit the above-described effects.

Industrial Applicability
15 As can be understood from the above, the present invention is useful for

refrigeration systems in convenience stores, supermarkets and the like.



can be dispensed with, and therefore the heat exchanger (67) for cooling
the inverter (72) can also be dispensed with. In the above enbodi nent, the
i ndoor unit (3), the chiller unit (4) and the freezer unit (5) provided
are each singular in nunber. At Ieastlgne of the units (3, 4, 5 5),
however, may be provided in plurality.” A plurality of the outdoor units (2)
may be provided. The refrigeration system (1) nmay be forned by the outdoor
unit (2), the chiller unit (4) eumiéﬁﬁh&reezer unit (5). In other words,
the unit (3) for air conditioning may not necessarily be provided.
Alternatively, the refrigeration system (1) may be 10 forned by the outdoor
unit (2), the indoor unit (3) and the freezer unit (5). In other words,
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understoagg ff}g@ he above, the present invention is useful for
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Forma by conheEH: T centar DAL (ELRTIEE ooal Hulee SubieEbERbr LR 2 ) havi ng

a heat source si dg ﬁonipreﬁsor g ., 12) and a heat source side heat
exchang eaE fo3ree SORAPT RFMURS YY) having a chilling heat exchanger (47)

f [ j ect . i . | ed;. d f i 5),. havi .
freesing hoat ettt CPuBviteR SRt s ibge dAopsPRiTE b iBits, a
| ower t er at [ £ tgan the chilling heat exchanger (47), wherein the
freezerel?rrﬁp‘fgtcc(@s i®@%pr ovided with a freezing conpressor (55) for

a freezer unit (5) having a freezing heat exchanger (56) for cooling an object
10  being cooled at a lower temperature than the chilling heat exchanger (47),
wherein the freezer unit (5) is provided with a freezing compressor (55) for
compressing a refrigerant in a total of two stages together with the heat source side
compressor (11, 12).
2. A refrigeration system comprising a refrigerant circuit (6) formed by connecting
15  atleast all of:
a heat source side unit (2) having a heat source side compressor (11, 12) and a
heat source side heat exchanger (13);
a room air conditioning unit (3) having an indoor heat exchanger (42) for
heating or cooling room air; and
20 a freezer unit (5) having a freezing heat exchanger (56) for cooling an object
being cooled,
wherein the freezer unit (5) is provided with a freezing compressor (55) for
compressing a refrigerant in a total of two stages together with the heat source side
compressor (11, 12).
25 3. A refrigeration system comprising a refrigerant circuit (6) formed by connecting
at least all of:

a heat source side unit (2) having a heat source side compressor (11, 12) and a



.conpressing a refrigerant in a total of two stages together with the heat
source side conpressor (11, 12). 2. Arefrigeration systemconprising a
refrigerant circuit (6) formed by connecting 15 at least all of a heat
source side unit (2) having a heat soyr.ce si de conmpressor (11, 12) and a
heat source side heat exchanger (13); roomair conditioning unit (3)
havi ng an i ndoor heat exchanger (42) for heating or cooling roomair; and

20 a frerﬁeé%od’r@é%i]d@?eatuﬁ\éh eg(i]ggeezi ng heat exchanger (56) for cooling an
e ed, {
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for (he ti.ng on ch,ool ing roomair; a chiller unit (4) having a chilling heat
exchgnge e"( cﬁo? rangool ing an object 5 being cooled; and a freezer unit
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heat source Siw Grein the freezer unit (5) is provided with a freezing compressor (55) for
compressing a refrigerant in a total of two stages together with the heat source side

10  compressor (11, 12).

4. The refrigeration system of any one of Claims 1 to 3,

wherein the freezer unit (5) includes a pressure reduction mechanism (57) and
is connected to a liquid-side pipe (59) branched from a liquid line (36) of the heat
source side unit (2) and a gas-side pipe (60) branched from a gas line (38) of the heat

15  source side unit (2), and

wherein the freezer unit (5) is constructed so that in a direction from the
liquid-side pipe (59) to the gas-side pipe (60), the pressure reduction mechanism (57),
the freezing heat exchanger (56) and the freezing compressor (55) are connected in
this order.

20 5. The refrigeration system of any one of Claims 1 to 4, wherein the freezer unit (5)
is provided with: an oil separator (64) disposed on the discharge side of the freezing
compressor (S55); and an oil return pipe (65) which have a pressure reduction
mechanism (66) and connects the oil separator (64) to the suction side of the freezing
compressor (55) therethrough.

25 6. The refrigeration system of Claim 5,

wherein the freezing compressor (55) is formed by an inverter compressor,

and



.+ 10 conpressor (11, 12). 4. The refrigeration systemof any one of Cains 1
to 3, wherein the freezer unit (5) includes a pressure reduction mechanism
(57) and is connected to a liquid-side pipe (59) branched froma liquid
line (36) of the heat source side unﬁ% (2) and a gas-side pipe (60)
branched froma gas line (38) of the heat 15 source side unit (2), and
wherein the freezer unit (5) is constructed so that in a direction fromthe
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pressur j chani sm (66) and connects the oil separator (64) to
t he sucﬁP%§ﬁ§?@g9%¥(€ﬁ% freezing conpressor (55) therethrough. 25 6. The
refrigeration systemof Claimb5, wherein the freezing conpressor (55) is
formed by an inverter conpressor, and 18 wherein the oil return pipe (65)
in the freezer unit (5) or an inlet pipe (68) of the freezing conpressor
(55) is provided with a heat exchanger (67) for cooling an inverter (72)
in the inverter conpressor with at least a refrigeration oil separated by
the oil separator (64). 5



