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Task 1. Cryostat design and assembly
1. Conceptual design of a cryostats for the 400 MHz cryomodule containing 4 cavities. Assembly procedure
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Task 1.1. Table of design parameters

Item Description Value Comments

1 a. helium tank thickness 7 mm Press. vessel (1 mm) vs bucking (15 

mm, SF 3; 7 mm, SF 1.5)

1 b. vacuum vessel diameter 
and thickness

1400 mm, (30 mm) 20 mm Diameter to contain all the parts. 

With reinforcements (LHC concept). 

304L. 

1 c. Thermal shield 

thickness

4 mm (MLI 20 layers) + 2 mm 

support (5083)

Slides 45 – 46. Diameter to contain 

cavities and pipes.

(69/37.7)*(pi*0.6)^2/2/85/20 slide 90

1 d. Supports (mechanics 

and thermal)

16 pieces 50x50x400 mm3 Mech. Computation: Tsai-Wu ply 

failure vertical (SF>10), conservative 

against lateral load 

1 e. See previous slide



Task 1.2. Table of Static Heat Loads and mass flows

Source of HL HL (W) @ 4.2 K HL (W) @ 50 

K

4.2 K 

liquid

boil-off 

(g/s)

Liquefaction 

load (g/s)

Thermal shield

mass flow (g/s)

(with Tin=50K, 

Tout=55 K )

Supports conduction (0.56 X 16)  9 - - -

Beam tube cones conduction 5.5 - - -

RF Couplers conduction 

(uncooled)

(77.7 X 4) 

310.8

-

-

-

-
RF Couplers conduction (ideal

vapor cooling)

- (2.4 X 4) 9.3

Radiation, with thermal shield

@ 50 K

0.24 (70 taken by shield) -

Radiation, without thermal 

shield

270 - - -

Radiation from beam tube 

cones

? - - -

Totals
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Supports conduction Beam tube cones conduction

RF Coupler

Ø200 x 2

pi/4*(204^2 - 200^2)/500 * 30.6

pi/4*(204^2 - 200^2)/500 * 0.92

As, Ts ɛs

Ae, Te , ɛeqshield

qx(x)

q
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𝑞 ⋅ 𝐿2

2 ⋅ 𝑘 ⋅ Δ𝑇max
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