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1. Description of the cryomodule

Vacuumvesset 9.7 mlongandaround1.5 m highcomparedto the beamaxis
Thermalshieldat 35-50K

5 Kline usedasthermalintercept & to cooldownthe cold-mass

5 Bayonets2 cryogenicvalves& an heatexchanger

6 Cavitiesfuners& couplers

A cold magneticshield around each cavity, and warm magneticshield on the inner
surfaceof the vacuumvesselstill underdiscussion)
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1. Description of the cryomodule

1.1 Cryomodule requirements

Max Cryomoduleheight 2.8 m
Beamlineheightfrom floor: 1.3 m

T> T

Max allowedheatloadto 5K 61 W
Max allowedheatloadto 2 K: 50 W

o To T

Transverseavityalignmenterror <0.5 mm

> T

Angularcavityalignmenterror <1 mrad

A Maxvariationof pressurein the 2-phasehelium pipe: 0.1 mbar
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1. Description of the cryomodule

1.2 Vacuum vessel

A Someanalyticalcalculationshavebeendoneto sizethis vessel

A Reliefanalysihasbeendone.

A FEAneedto be donein order to be sureaboutthe locationsof the supportspost and
the lifting lugs

A The vacuum vesselis composedof 11 tuner ports which are used also for the
iInstrumentation

$& Fermilab
5 4-7 September 2018 Vincent Roger | HB650 Cryomodule



1. Description of the cryomodule

1.3 Layout of the cryomodule
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1. Description of the cryomodule

1.4 Cryogenic lines

Pipe B- Pumping line
MAWRP: 2.05 bar warm, 4.1 bar cold ...,

Pipe G 2phase He pipe & Relief
MAWRP: 2.05 bar warm, 4.1 bar «

Pipe E & F35-50 K line
MAWRP: 20 bar

Pipe A 2 K supply
MAWRP: 20 bar

Pipe H Cool down /
warm up line

MAWRP: 20 bar Pipe C & B5 K line

MAWP: 20 bar
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1. Description of the cryomodule

8

1.5 Pipe sizing

Calculationshave beendone in order to demonstratethat all the pipesof HB50
cryomodulehavebeendesignedoer ventingrequirements

Needed diameter | Needed diameter for
for the chimney of | the 2-phase helium
the dressed cavity pipe

Loss of insulating 28.8 mm 74.7 mm 75.2 mm
vacuum

Cavity vacuum loss 40 mm 97.8 mm 97.8 mm

Needed diameter for

the relief line

93.5 mm 146.8 mm 122.8 mm
Thetwo-phasehelium pipe hasbeenoversizedn order to increasethe gasvolume
andthereforethe pressurestability.
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2. Assembly process

A Workstation1: ~ Assemblyof the cavitystringin the cleanroom
A Workstation2:  Liftingof the stringassembly
Weldingof the cooldown/ warmup line
Movingdown the stringassemblyon the strongbackassembly
A Workstation3:  Assemblyof the coldmass
A Workstation4:  Insertionof the cold-massin the vacuumvessel
Completionof the cryomodule
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2. Assembly process

All the cryogenic lines have been pre-designed based on an
assemblyprocessput the designstageis not over yet. Simulations,
andseveralpartsneedto be designedncludingthe beamline.
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2. Assembly process
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2. Assembly process

3550 K line will be leak tested and pressure tested by the manufact
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