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Compressors and chillers

out the cryostat room
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PT415—RM COLD HEAD

Vacuum system
isolated
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Non-operational operation in N2 time reduced by T

COLD HEAD TEST BENCH
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MODAL TEST MODAL TEST TEST

* Natural frequencies *  Microvibration response

*  Bending moments * Forces and moments

* Damping effect

Other configurations studied:

- Standard 2 with bellows
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Forces and moments up to 30 Hz threshold
Cold head dynamic characterization results uP ‘
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Tuned Mass Damper characterization was performed using “Dynamic Relaxation Method” using a manual preload.
After sudden removal of preload, TMD will vibrate mainly according to its 1st resonant frequency. Using FFT this
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Two methods used with good correlation:
Step relaxation
Impact testing
Confirms 1st bending mode frequency Provides damping
2nd bending mode needs model adjustment

Results:
‘ A TMD for low frequencies (1.75 Hz) damping as foreseen
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High conductive coupling with Copper thermal straps.

- Material: Oxygen-Free Copper with high RRR (> 300)

- Copper foils 0.1mm thick to provide flexibility

- Nickel plating for moisture/oxidation protection and low emissivity coating

Requirement for cryostat:

- Cryocoolers 1st stage: 5 straps with 1 W/K at 40K
- Cryocoolers 2nd stage: 5 straps with 0.2 W/K at 3.5K

Thermal test to check performances:
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o Y =—®—Th strap 1st stage

—&—Th strap 2nd stage
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Stiffness <50 N/m when the conductance is around 0,3W/K in ambient conditions
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* :Sine swe rom 3Hz-250 Hz

Dynamic test

Coupling of static table

. :3 0 of strbp. 200 300 400 500 s 800

ON-GOING COLABORATION WITH KISTLER TO MEASURE
STATIC AND DYNAMIC FORCE LEVELS OF OUR THERMAL
STRAP WITH A PIEZOELECTRIC DYNAMOMETER
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In order to accelerate the cryostat transient modes (cool down and warm up), a variable conductance
Naciona element in basis to graphite was manufacturing link the second and third stage of the cryostat.
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The conductivity values shown a variation of three orders of magnitude, enough for our objectives
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Characteristic:

Cold Table Temperature: 3.5K to 100 K with 0 watt of element
tested dissipation

Temperature stability: 0.1K with 0 watt of element tested
dissipation.

Vacuum level: < 5.0 E-6 mbar

Cold down time:< 20 hours

TEST Volume= 195x #350mm

All element tested shall be attached to cold table by M6
screws, the table have a rectangular patter of 25x25mm.

The Cold Table have four ports for mount electrical connector,
one MDM25 is mount in order to supply the electrical
connections, the other three are not installed.

Primera Operacion Criostato Desarrollo

Tempetatura K
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Complete design of the inner and outer system:

e Sizing of heat exchangers
e Joule Thompson valve design

Ter

lHeat load
Entropy, S i I b
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<50 mbar
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HELIUM
TANK
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<2 bar

COMPRESSOR

O

HEAT
EXCHANGER
1

HEAT
EXCHANGER
2

POT

T
Valve
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e External compressor
system can vary the
input helium pressure:
2 bar- 1.2 bar

 Ad-hoc heat
exchanger design to
for INTA cryostat . But
can adapt to other
cryostats

* Objective:
2 K200 mW
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EXTERNAL SYSTEM PRESSURE TESTS
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Mass flow rate Kg/hr
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* Testing of the outer JT system to
guarantee the helium input at 2 bars
at the desired mass flow rate.

P IN vs mass flow rate for different Helium tank pressures

—@®— Tanque 1178

Tanque 1281
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Pin to JT system
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