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(57) Abstract: A refrigerating device comprises: a high-temperature circulation circuit (A) in which a refrigerant circulates and that
has a high-temperature compressor (1), a high-temperature condenser (2), a high-temperature expansion valve (3), and a high-tem-
perature evaporator (4) of a cascade condenser (9) that are connected in series by piping; and a low-temperature circulation circuit
(B) in which a refrigerant circulates and that has a low-temperature compressor (5), a low-temperature condenser (6) of the cascade
condenser (9), a low-temperature expansion valve (7), and a low-temperature evaporator (8) that are connected in series by piping.
R32 or a refrigerant mixture containing at least 65 wt% of R32 is used as the refrigerant for the high-temperature circulation circuit
(A), CO2 is used as the refrigerant for the low-temperature circulation circuit (B), and the evaporation temperature for the high-tem -
perature circulation circuit (A) is set to —15°C or higher.
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the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory undetlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art
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Date of the actual completion of the international search
05 September, 2013 (05.09.13)

Date of mailing of the international search report
17 September, 2013 (17.09.13)

Name and mailing address of the [SA/
Japanese Patent Office

Facsimile No

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

BCT/JP2013/066104

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 2010-223542 A (Mitsubishi Electric Corp.), 3
07 October 2010 (07.10.2010),
paragraphs [0022], [0027], [0029]; fig. 1
(Family: none)
Y JP 10-197078 A (Kobe Steel, Ltd.), 3
31 July 1998 (31.07.1998),
paragraph [0016]; fig. 1
(Family: none)
A JP 2013-510286 A (E.I. Du Pont de Nemours & 1-3
Co.),
21 March 2013 (21.03.2013),
paragraphs [0026] to [0033], [0092], [0093],
[0098], [0115]; fig. 1
& US 2012/0216551 Al & EP 2591296 A
& WO 2011/056824 A2 & TW 201124687 A
& AR 78902 A & CA 2779093 A
& AU 2010315264 A & MX 2012005191 A
& CN 102686957 A & KR 10-2012-0102673 A
& CO 6541600 A
A JP 2012-1126¢17 A (Mitsubishi Electric Corp.), 1-3

14 June 2012 (14.06.2012),
entire text; all drawings
(Family: none)
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Box No.II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. D Claims Nos..
because they relate to subject matter not required to be searched by this Authority, namely:

2. |:| Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. |:| Claims Nos..
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
(See extra sheet)

: As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:’ As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest |:| The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

El The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet(2)

The inventions set forth in claims 1 to 3 or the inventions of an
article have a common feature, i.e., “a refrigerator including: a
high-temperature side circulation circuit in which a high-temperature
side compressor, a high-temperature side condenser, a high-temperature
side expansion valve, and a high-temperature side evaporator of a cascade
condenser are connected by piping in series so as to circulate a
refrigerant; and a low-temperature side circulation circuit in which
a low-temperature side compressor, a low-temperature side condenser of
the cascade condenser, a low-temperature side expansion valve, and a
low-temperature side evaporator are connected by piping in series so
as to circulate a refrigerant, the refrigerator being adapted such that
the refrigerant used in the high-temperature side circulation circuit
is R32 or a mixture refrigerant containing 65 wt% or more of R32 and
the refrigerant used in the low-temperature side circulation circuit
is CO,. "

However, the search revealed that the above-said matter is not novel
because the matter is disclosed in the documents 1 and 2, or does not
exhibit any new effect because the matter is addition, conversion, etc.
of a well-known art or a conventionally used art onto the technique
disclosed in the documents 1 and 2, and a result, the matter is not a
special technical feature within the meaning of PCT Rule 13.2, second
sentence.

Therefore, there is no same or corresponding special technical feature
in all the inventions of claim 1-3.

As a result of judging special technical features, it is considered
that the following three inventions, which are related to one ancother,
are involved.

Invention 1: the invention of claim 1

A refrigerator having “an arrangement including: a high-temperature
side circulation circuit in which a high-temperature side compressor,
a high-temperature side condenser, a high-temperature side expansion
valve, and a high-temperature side evaporator of a cascade condenser
are connected by piping in series so as to circulate a refrigerant; and
a low-temperature side circulation circuit in which a low-temperature
side compressor, a low-temperature side condenser of the cascade
condenser, a low-temperature side expansion valve, and a low-temperature
side evaporator are connected by piping in series so as to circulate
a refrigerant, the arrangement being adapted such that the refrigerant
used in the high-temperature side circulation circuit is R32 or a mixture
refrigerant containing 65 wt% or more of R32 and the refrigerant used
in the low-temperature side circulation circuit is CO,,"” the refrigerator
also having “an arrangement in which the evaporation temperature of the
high-temperature side circulation circuit is held at -15°C or higher.”

Invention 2: the invention of claim 2

(Continued to next extra sheet)
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A refrigerator having “an arrangement including: a high-temperature
side circulation circuit in which a high-temperature side compressor,
a high-temperature side condenser, a high-temperature side expansion
valve, and a high-temperature side evaporator of a cascade condenser
are connected by piping in series so as to circulate a refrigerant; and
a low-temperature side circulation circuit in which a low-temperature
side compressor, a low-temperature side condenser of the cascade
condenser, a low-temperature side expansion valve, and a low—-temperature
side evaporator are connected by piping in series so as to circulate
a refrigerant, the arrangement being adapted such that the refrigerant
used in the high-temperature side circulation circuit is R32 or a mixture
refrigerant containing 65 wt% or more of R32 and the refrigerant used
in the low-temperature side circulation circuit is CO,,” the refrigerator
also having “an arrangement in which the temperature difference between
the temperature of an intake gas in the high-temperature side compressor
and the evaporation temperature in the high-temperature side evaporator
of the cascade condenser is held at 10K or less, and the evaporation
temperature in the high-temperature side circulation circuit is held
at -30°C or higher.”

Invention 3: the invention of claim 3

A refrigerator having “an arrangement including: a high-temperature
side circulation circuit in which a high-temperature side compressor,
a high-temperature side condenser, a high-temperature side expansion
valve, and a high-temperature side evaporator of a cascade condenser
are connected by piping in series so as to circulate a refrigerant; and
a low-temperature side circulation circuit in which a low-temperature
side compressor, a low-temperature side condenser of the cascade
condenser, a low-temperature side expansion valve, and a low-temperature
side evaporator are connected by piping in series so as to circulate
a refrigerant, the arrangement being adapted such that the refrigerant
used in the high-temperature side circulation circuit is R32 or a mixture
refrigerant containing 65 wt% or more of R32 and the refrigerant used
in the low-temperature side circulation circuit is CO,,” the refrigerator
also having “an arrangement in which the high-temperature side condenser
is provided at an ocutlet thereof with a liquid receiver; a supercooling
heat exchanger 1is provided between the 1liquid receiver and the
high-temperature side expansion valve; a supercooling heat exchanger
expansion valve is provided in a fluid pipe branched from between the
supercooling heat exchanger and the high-temperature side expansion
valve; a refrigerant pipe expanded and cooled by the supercooling heat
exchanger expansion valve and the fluid pipe coming out of the liquid
receiver are heat exchanged in the supercooling heat exchanger; a cooled
refrigerant through the cooled refrigerant pipe is allowed to join the
high-temperature side compressor during compression; and the temperature
difference between the temperature of the intake gas 1in the
high-temperature side compressor and the evaporation temperature of the
high-temperature side evaporator of the cascade condenser is held at
10K or less, while the evaporation temperature of the high-temperature
side circulation circuit is held at -40°C or higher.”
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