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Total view of the cryostat 



View of the cryostat 
The cryostat is placed by the top side of the detector. 



Cryostat view 2 

In BINP tests liquid nitrogen will go through the 50-60 K tubes in the 
cryostat. 



Current leads 
The current leads are being 
developed on the base of HTS 
insertions. 

HTS protection will be calculated. 

Heat exchanger is important. 

Thermal contact via sapphire 
plates. 

HTS terminals will be adopted to 
the sizes of the CBM cable. 

Temperatures will be controlled. 

 

In BINP tests the cryostat will be 
modified to install a cryocooler to 
keep the current leads at design 
temperatures. 



Heat loads 

Heat loads were 
estimated for 4.5, 4.6 K 
helium surfaces and for 
50-60 K surfaces. 

The major heat in-leaks 
will be from the support 
struts and from the 
current leads. 

 



Heat loads on the cryostat with coils at 4.5 K 



Heat loads on the cryostat with coils at 50 K 



Thermosyphon 
Thermosyphon is a 
cooling method based 
on natural convection 
of cooling fluid without 
external pumps.  

Two mechanisms of 
flows: 

- bubbles buoyancy, go 
out faster than liquid;   

- total mass flow driven 
by density difference 
between the vertical 
channels. 

 
In the CBM magnet helium is flowing in 
loop driven mostly by density difference.  

Two almost horizontal channels will be in 
this loop. The length of these channels is ~ 
14 m. 



Thermosyphon circulation 



Heat transfer estimations 
The heat transfer estimations are based on 
pool boiling of helium in “large volumes”. 

The “large volume” is treated as volume with 
dimensions much higher than bubble 
diameters which are 0.08-0.16 mm. 

The cooling tube of the coils has the diameter 
of 16 mm. 

The working point for the CBM 
magnet is close to single phase heat 
transfer. The critical heat flux is by 
100 times higher. 



Estimations and experimental data 

Experimental data for critical heat flux 
on heated horizontal channel (L) and 
unheated vertical channel (Lн).  The 
red point marks the length ratio for the 
CBM magnet.  

1. Bubbles velocity due to 
buoyancy: 

 

vb = 1.7 m/s – not high value. 

2. The forced flow will be in the 
helium tube when the density 
difference will grow up when the 
bubbles be accumulated in the 
cooling tubes. 

 

 

 

The ∆p ~ 32 Pa at G ~ 2.5 g/s – 
total mass flow in tubes. 

vg = 0.65 m/s. The bubbles will go 
faster than the gas-liquid mixture. 



Conclusions 
 The preliminary design of the cryostat is 

presented.  
 The HTS current leads are being 

developed. 
 The cryostat designs for BINP tests and in 

GSI operation will be different.  
 The thermosyphon evaluations are 

presented 
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