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(54) Refrigerator for cryogenic gas separation system

(57)  Acryogenic gas separation system which com-
prises a refrigerator and utilizes cold produced by the
refrigerator as a cold source for separation of a gas. The
refrigerator incorporates a rotary valve which comprises
a rotary element rotatable about an axis thereof and
having a circular cross section perpendicular to the axis,
and a housing accommodating the rotary element in a
rotatable manner. The rotary element has a plurality of
ports provided in an outer peripheral portion thereof, the
housing having a plurality of ports provided in a periph-
eral wall thereof in association with the ports of the rotary
element, the rotary valve being operative to be switched
between a position where predetermined ones of the
ports of the rotary element are aligned with correspond-
ing ones of the ports of the housing for communication
therebetween and a position where the predetermined
ones of the ports of the rotary element are displaced in
non-alignment with the corresponding ones of the ports
of the housing for non-communication therebetween by
rotation of the rotary element. The valve incorporated in
the refrigerator has a smaller size and an extended serv-
ice, and the cryogenic gas separation system can obtain
a sufficient amount of cold with the use of the refrigera-
tor.

]

2
)
!

)

22
21—
20
19—
18—

17— ~ 13

]

TSN
I
(o2]
|~

RiNiIN

]

\‘\\\\\\ NN

Printed by Jouve, 75001 PARIS (FR)



EP 1087 195 A3

Appllcation Number

) European Patent £\, pOPEAN SEARCH REPORT
Offlce EP 00 12 0673

DOCUMENTS CONSIDERED TO BE RELEVANT

Catedo Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
gory of relevant passages to claim APPLICATION (Int.CL.7)
Y FR 2 751 060 A (AIR LIQUIDE) 1-7 F25J3/04

16 January 1998 (1998-01-16)
* the whole document *

Y US 5 901 737 A (YARON RAN) 1-7
11 May 1999 (1999-05-11)

* column 1, line 12-20 *

* column 2, line 42-61 *

* column 4, line 8-17; figure 1 *
A PATENT ABSTRACTS OF JAPAN 1-5
vol. 1998, no. 13,

30 November 1998 (1998-11-30)

& JP 10 206009 A (DAIDO HOXAN INC),
7 August 1998 (1998-08-07)

% abstract *

A EP 0 862 030 A (DAIKIN IND LTD) 6,7
2 September 1998 (1998-09-02)
% column 1, line 15 - column 2, line 48 %

TECHNICAL FIELDS
SEARCHED (Int.CL7)

E EP 1 167 904 A (PRAXAIR TECHNOLOGY INC) 1-5

2 January 2002 (2002-01-02) F25J
* the whole document * F25B
—— | F16K
A US 3 828 574 A (VERRIEN R ET AL) 1,2

13 August 1974 (1974-08-13)

% column 1, line 11-22 *

* column 1, Tine 58 - column 2, line 2;
figures =*

A US 6 711 156 A (INOUE TATSUO ET AL) 1,2,5
27 January 1998 (1998-01-27)

* column 10, Tine 43-56; fiqure 3 *

The present search report has been drawn up for all claims

EPQ FORM 1503 03.82 (PO4C01)

Place of search Date of completion of the search Examiner
MUNICH 2 August 2002 Goéritz, D
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the flling date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A : technological background
O : non-written disclosure & : member of the same patent family, corresponding
P :intermediate document document




EP 1087 195 A3

ANNEX TO THE EUROPEAN SEARCH REPORT

ON EUROPEAN PATENT APPLICATION NO. EP 00 12 0673

This annex lists the patent family membersrelating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

02-08-2002
Patent document Publication Patent family Publication
cited in search report date member(s) date

FR 2751060 A 16-01-1998 FR 2751060 Al 16-01-1998
US 5901737 A 11-05-1999  NONE

JP 10206009 A 07-08-1998 JP 3163024 B2 08-05-2001

EP 0862030 A 02-09-1998 JP 2877094 B2 31-03-1999

JP 10089789 A 10-04-1998

EP 0862030 Al 02-09-1998

us 6038866 A 21-03-2000

Wo 9811394 Al 19-03-1998

EP 1167904 A 02-01-2002 US 6269658 Bl 07-08-2001

BR 0102583 A 05-02-2002

CN 1330257 A 09-01-2002

EP 1167904 Al 02-01-2002

JP 2002061977 A 28-02-2002

US 3828574 A 13-08-1974 FR 2155925 Al 25-05-1973

CA 960050 Al 31-12-1974

DE 2249992 Al 19-04-1973

GB 1405669 A 10-09-1975

IT 968961 B 20-03-1974

JpP 48049023 A 11-07-1973

JP 57027374 B 10-06-1982

NL 7213704 A ,B, 17-04-1973

NO 131788 B 21-04-1975

0A 4202 A 31-12-1979

US 5711156 A 27-01-1998 JP 9033124 A 07-02-1997

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82




	bibliography
	search report

