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• thermal insulation material 

• FwEndcap support / insertion 

• long-hole drilling 

• quench  Eddy currents  forces 

• flow / temperature homegenization 

• Front End Electronics 
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thermal insulation 

va-Q-vip (va-Q-tec AG, Würzburg, Germany, va-q-tec.com)

  
is an evacuated micro porous thermal insulating panel  

with excellent insulating properties.   

3 H. Löhner - Design issues of FwEndcap EMC March 2013 



more product data 
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possible shapes of insulation parts 
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FwEndcap insulation view 
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Exploded view of insulation parts 
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No holes in insulation panels 

Not possible to 

simply make a 

hole like this Therefore we 

need to divide 

panel into 

pieces 
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Next step 

We will construct a test box  

  with typical panel elements  

   to verify the insulation characteristics 

at critical edges, corners, connections  
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FwEndcap support 
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max. force 20 kN 



FwEndcap insertion into solenoid 
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“Swagelok” tube fittings for 

cooling circuit 

“Swagelok”  

metal hose  

tube fittings 
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test of long-hole drilling 

for FwEndCap  

Mounting Plate 

in 30 mm thick Al plate: 

    13 mm diam. 

2000 mm long: 

1000 mm drilled from 2 sides 

            max deviation from  

                intended position: 

   0.5 mm over 1 m guaranteed 

≈ 0.2 mm likely achieved (will cut 

     the plate for exact value) 

      2 mm still acceptable 
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Eddy currents at quench 
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(obtained basic info from Renzo Parodi, Joost Lühning) 

discussed in Magnet Group: obtained field tables  



Field-line distribution at 5 kA (max. 6.4 kA) 
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Field lines: cut through mid plane 
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inhomogeneous components in endcap region  z-forces 

COMSOL FEM 

simulation 

by Jan Mulder 

for 

Mounting Plate 



Eddy-current force in beam-direction 
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   6.4 kA Eddy’s 

< 1.6 kN after 15 s 

 

Magnet Group is 

not worried about 

additional  

Earth-quake forces 

if Eddy-force < 2.5kN 

 

We will also consider 

Al inserts and  

2 mm Al plate. 

 

  

quench 



temperature of mounting plate 
coolant: alcohol/water at -25oC; pressure drop 0.1 bar; 

heat load: 200 mW for 2 LNP + 40 mW power supply 
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homogeneous mounting-plate temp. -24.7oC 



Cooling circuits 
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temperature variations     pressure variations 

max. 0.14oC      max. 0.1 bar    



PROTO120 Line-driver board 
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Line-driver board: cross talk 
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EMC digitizer and readout 
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summary 

• successful long-hole drilling 

 

• almost ripe ideas for insulation panels 

 

• refined cooling simulations 

 

• Eddy-currents at quench pose no serious problem 

 

• Line-driver board with tolerable cross talk 

 

• EMC digitizer in debugging stage  ready April  
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