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THE 400W TEST FACILITY

THE HELIUM 
REFRIGERATOR 
COLD BOX

In operation at full 
capacity since 2004
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LHe
1.8K 16.4mb

NS2

Test Loop, To/from experiments Heat exchangers before installation



PERFORMANCES 

With Additional 
LHe flow

watts

LHe flow

Limit= max HP 
flowflow

Limit= pumping 
capacity

K

Available power (W) vs bath temperature (K)

• Capacity @ 4 5K : 800W

K
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Capacity @ 4.5K :  800W



DATA acquisition 
and process controlp

• Allowing safe cool down, warm 
up phases, and weeks of stand 
alone operation at full capacityp p y
• Object oriented control
• CABTF: Specific boxes
for data acquisition of low 
temperat re sensorstemperature sensors.

• 25 regulating loops
• 60 dig I/O

    

g
• 100 analog I/O

PLC: TSX premium Schneider
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DATA acquisition 
and process controlp
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Connecting experiments

Connection through man 
hole with external 
experiment test loopexperiment, test loop, 
cryostat
Or insert dedicated 1.8K 
bath inside the cold box

Inner view of the cold box, 1.8K bath removed, ready to insert new experiment
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Connecting experiments
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11m long cryoloop experiment connected through man hole



Experiment 1: 
Superfluid helium flowp

THE CRYOLOOP EXPERIMENT

Connected in 2004: Several tests runs over two years. Supported by CERN. Possible implication
on cooling of Upgraded LHC St d of heat e change in s perfl id He t o phases floon cooling of Upgraded LHC. Study of heat exchange in superfluid He two phases flow.
Investigation on droplets participation to heat exchange in cooling pipe.

(7 g/s up to 20 g/s, and 1.8K up to 2.2K).
Tests also performed at 2 5K in Helium I for comparisonTests also performed at 2.5K in Helium I for comparison
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Experiment 2: Subcooled loop

Cold circulator capacity: 600g/s ΔP=0.3b

Pump 
t

CV169Pump 
t

CV169

1.6K to 3K; 50g/s to 750g/s; 1b to 4b 
Pressured He II and comparison with 
normal helium

motor
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motor
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Cold safety valve
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Helium properties (low viscosity) to obtain very 
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test line
High Re 
test line

Heat 
exchanger

Safety 
high Reynolds numbers, and study grid turbulence 
phenomena
Loop installed inside refrigerator cold box
Full capacity  400W

Nominal:1.8K, 16.4 mb
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y
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Saturated bathSaturated bath



Experiment 2: Subcooled loop
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Next 

Coming tests runs:

Cold Box
• High Reynolds number for 
turbulence studies, with new 
instrumentation: end 2008

P2

JT valveCC

HX2HX1

• Supercritical cooling loop for testing 
of process control strategies for pulses 
l d thi

CS

loads smoothing. 

2009/2010.

Si ilit d ti 1/20WP New cryostat multi tests 
under installation (2008)

One of JT60SA cooling loop

Similitude ratio : 1/20
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The 400W test facility

THANK YOU FOR YOUR ATTENTION.
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