
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
35

0 
24

9
A

3
*EP004350249A3*

(11) EP 4 350 249 A3
(12) EUROPEAN PATENT APPLICATION

(88) Date of publication A3: 
12.06.2024 Bulletin 2024/24

(43) Date of publication A2: 
10.04.2024 Bulletin 2024/15

(21) Application number: 23196704.3

(22) Date of filing: 12.09.2023

(51) International Patent Classification (IPC):
F25B 9/06 (2006.01) F17C 1/00 (2006.01)

F25B 9/10 (2006.01) F25B 9/14 (2006.01)

F25D 19/00 (2006.01)

(52) Cooperative Patent Classification (CPC): 
F25B 9/06; F25B 9/10; F25B 9/14; F25B 9/145; 
F25B 2309/005; F25B 2700/193; F25B 2700/1933 

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC ME MK MT NL 
NO PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA
Designated Validation States: 
KH MA MD TN

(30) Priority: 06.10.2022 JP 2022161835

(71) Applicant: Sumitomo Heavy Industries, Ltd.
Tokyo 141-6025 (JP)

(72) Inventors:  
• YOKODO, Takayuki

Tokyo 188-8585 (JP)
• MATSUI, Takaaki

Tokyo 188-8585 (JP)

(74) Representative: Louis Pöhlau Lohrentz
Patentanwälte 
Postfach 30 55
90014 Nürnberg (DE)

(54) METHOD FOR OPERATING CRYOCOOLER AND CRYOCOOLER

(57) An initial cooling time of a cryocooler (10) is
shortened. A method for operating a cryocooler 10 in-
cludes: connecting a second compressor 80 in series
with a first compressor 12 on a high pressure line 63 or
a low pressure line 64; connecting a buffer volume 70 to
the low pressure line 64 via a supply valve 72; executing
initial cooling for cooling an expander 14 from an initial
temperature to a cryogenic temperature in a state where
the second compressor 80 and the buffer volume 70 are

connected to the cryocooler 10; and executing a steady
operation of maintaining the expander 14 at the cryogenic
temperature after the initial cooling. The execution of the
initial cooling includes supplying a working gas to the
expander 14 by using the first compressor 12 and the
second compressor 80, and controlling the supply valve
72 to keep a pressure of the high pressure line 63 within
a preset appropriate pressure range based on the meas-
ured pressure of the high pressure line 63.
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