Poster id: Thu-Po-3.5:#175 ICEC/ICMC

23th International Cryogenic Engineering Conference
International Cryogenic Material Conference 2024

July 22-26, 2024, Geneva, Switzerland

An optimized entropy filter used In a 2K system cooled by a G-M cryocooler

Liguo Wang!?, Qianxi Qul2, Huan Chen!2, Niannian Dail2, Wanyin Zhao2, Peng Jial(*9), Dong Xul(=), Laifeng Li'2

1 Key Laboratory of Cryogenic Science and Technology, Technical Institute of Physics and Chemistry, Chinese Academy of Sciences, Beijing 100190, China
2 University of Chinese Academy of Sciences, Beijing 100049, China

/ Abstract \ 2K cryostat Results and discussions
v'An entropy filter assembly, used in a 2K cryostat cooled by RO - - - - e R
- I I " = B i . i ) ~B=He-3 Diffusion coefficient
an G I\/I cr)_/oco_oler, has been designed, established and e 3 | Nt |5 | '~.\. B e b i 159
optimized In this work. E A = | | \ Zoug pore s | = :
: : i - - e e & 5om 2 1E-03 £
v'The pore size distribution of the entropy filter was T : 200 1 :
- - - - - : = - - ' ' = I
characterized to observe the minimum, maximum pore Sizes 0 .4 8 sty / \ 1 8wl S
' == —= - ' ‘ !
and average pore sizes. | P I — == 2 e / Y. . :
v'The He-3 diffusion through the entropy filter was “TheenlE™] | > ﬁ - ! \ 2 FUSTRE:
calculated under different temperatures, along with the He-3 == A = ,/ \  1E06 -
- - - . — 0.0E+00 | o Doooos SE— _ v
diffusion coefficient. ) | ,A . 1 . =~
- ! LE+00 1E+0] 1E+02 1E+03 ”"07]2 14 L6 8 20 22”' L
—_—_ : . . : : ;
3 - Sdl Temperature (K)
[ - \ The pore size of the entropy filter He-3 diffusion through the entropy filter
The entropy filter assembly
300 J v ! : : ! ! Ly re L Tl %] 21l 21l 0T et "1 I8 1L =71 2
4 ) —==He-Il chamber | :: N i : |
== entropy filter outlet| | | 45 i i | i
5  — | N\ |~ 2nd stage | | | i 40 - : 1
\ —— Hel | ;/ He-I[ - y | . 3rd stage -
& 200 L 1 & 70 He-I ? I
6 g O A ; -
§ LA | \'~~ ' ' ) § 2T —=—entropy filter outlet ' I
7 N é— I NT?‘~~_; g‘ 20 + |==—He-II chamber ' -
S 100 - l & a i sl ——2nd stage i
‘ | | | . : : : .
The schematic diagram Of the entire Cryostat sl \L | I ] 109-, ............... | -
1-cold trap;2-the first heat exchanger;3-heat enchanger;4-the i‘-w-—‘l! —_— 5 F § L =
h P bl second heat exchanger;5-J-T valve;6-He-IlI chamber;7-the e e — ) L DR S I N SR RPN I 7 s s
e entropy | ter.assgm y | | entropy filter assembly; 0 0 3 p 9 12 15 18 21 24 27 30 33 36 38.0 38.1 38.2 38.3 38.4 38.5 38.6 38.7 38.8 38.9 39.0 39.1 39.2
1-flange; 2-outer tube; 3-Heater; 4-communication capillary; 5-the entropy filter e Time (h)

300 S . 40 r————— . ;
\ —=— Entropy filter outlet ; i
- - ~—e— He-Il chamber ] % i ; i i
Conclusions : —— 2nd siage I

He-I stage

(]
o0

?ﬂUShf steady -
 stage!  stage

(]
o
<o

precool stage

19
=
T T L2

| |

v'The average pore size of the entropy filter was around 35nm, with most of pore size smaller than 100nm;
v'The original version entropy filter could be cooled down to 140K when the other parts of the 2K system
were pre-cooled completely;
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v'The second edition, featuring flexible heat sinks, was able to cool the entropy filter to around 40K after 0 - Al IF '
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v'The optimized entropy filter, successfully allowed He-11 to flow through the entropy filter, as evidenced e s T g

\ by the outlet temperature reaching approximately 1.9K. /
The cooling curve of the cryostat




