«COOLEST TEAM»

CRYOSTAT DESIGN
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Helium tank :

Pressure
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P =4 bar, r =400 mm, stainless steel 316L, Rp0.2% = 190 Mpa, Practical value = 120 Mpa.
t=2mm

Buckling

» |f we use a safety factor of 3:

= 3.7%
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t =15 mm | Option : thinner + stiffeners




Vacuum tank :

stainless steel 316L, diameter = 1600 mm

Buckling

» |f we use a safety factor of 3:

= 3.7%

< |

t =15 mm + stiffeners

Thermal shield:

Aluminium AI1050, diameter = 1100 mm, thickness 5 mm + stiffeners, MLI 30 layers




Assembling:
In clean room class ISO4

1- Cavity sub-assembly : Helium tank + cavity + couplers.

2- Support frame as assembling support + adjusting supports

3- Assemble cavity sub-assemblies on support frame (independently)
4- Connect cavities together.

Out of clean room

5- Weld cryolines.

6- Assemble thermal screen + thermalization + MLI
7- Slide the assembly inside the vacuum vessel.

8 — Connect warm feet

9 — Connect couplers

10 — Connect cryo lines

11- Close end caps.



Cold feet:

- 3 posts by cavity (adjustable)

- 1 fixed post + 2 sliding posts

- Diameter=100mm, length=300mm, t=4mm, A=1200mm?2
- G11

Thermal conduction = 0.45W per post, 1.35 W per cavity, 5.4 W total




Beam tube cone:

- Dmax=300mm, length=540mm, t=1mm, A=1890mm?2
- Stainless steel 304L

Thermal conduction = 11W per cone, 22W total




Coupler:

- Dmax=200mm, length=500mm, t=2mm, A=1250mm?2
- Stainless steel 304L

Thermal conduction = 7.6W per cone, 30.4W total




Radiation, with TS @ 50K:

Cavity, D=800mm, L=800 : Cold surface = 2,9 m2, 4 cavities =11.6 m2
Tube total, D=300, L=6780 : Cold surface = 6.4 m2

Cryo lines, D=50mm, L=7000 : Cold surface =1.1 m2

Couplers, D=200mm, L=500 : Cold surface = 0.3 m2, 4 couplers=1.2 m2
Cold feet D=100, L=300 : Cold surface = 0.1 m2, 12 feet=1,2 m2.

Total cold surface = 21,5 m2
Thermal shield internal surface = 34.4 m2

Heat load from WV to TS :
74W with 30 layers of MLI
2290W without MLI

Heat load from TS to CS :
0.42W with 30 layers of MLI
0.42W without MLI




Radiation, without TS :

- Cavity, D=800mm, L=800 : Cold surface = 2,9 m2, 4 cavities = 11.6 m2

- Tube total, D=300, L=6780 : Cold surface = 6.4 m2

- Cryo lines, D=50mm, L=7000 : Cold surface = 1.1 m2

- Couplers, D=200mm, L=500 : Cold surface = 0.3 m2, 4 couplers=1.2 m2
- Cold feet D=100, L=300 : Cold surface =0.1 m2, 12 feet =1,2 m2.

- Total cold surface = 21,5 m2
- Vacuum vessel internal surface = 54.1 m2

Heat load from WV to CS = 688W




TS mass flow:

q =AH:m°Cp ) (Tout_Tin)

q=70W

Cp=5.3F3
Tout = 55K
Tin = 50K

m=2.6g/s




4.2K liquid boil-off:

c'1=m-Lv

q=57.42W
Lv=20 KJ/kg =20J/g

m=2.9g/s

hyg (kI/kg)
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Latent heat of vaporization

T(K)




Liquefaction load:
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Table of Static Heat Loads and mass 1lOWS

HLW@ HLwe 42K Liquefaction Thermal s
4.2 K 50 K liquid boil- load (g/s) Now (/s
off (g/s) (with T, 250K, 1

21.2

304
uplers conduction 1.1
vapor cooling)
) thermal 042 2200 (74 26

K (+ MLI 30
ation, without thermal 688

n from beam tube  Included in

CM
97.42 2290 2.9 0.055 2.6



