
STUDY ON THE GAS RETENTION CAPABILITY OF 
METALLIC SCREENS 

 
Christian Höffl in, Jens Gerstmann 

 
German Aerospace Center – Institute of Space Systems 

Robert-Hooke-Strasse 7, 28359 Bremen, Germany 
 
 

Abstract 
 
 

In the present development of  upper stages for  launcher systems, the use of  
cryogen propel lants leads to new chal lenges for  the management of  the 
propel lants,  in part icular  for  the feature of  mul t ip le re- igni t ions of  the engine 
dur ing a mission.  The tank system has to guarantee gaseous and bubble f ree 
supply of  the propel lants at  the requested thermodynamic condi t ions to the 
feed system at  each t ime. In th is regard,  metal l ic  screens have important  
funct ions.  In addi t ion to the f i l ter ing task,  they are able to reta in gaseous or 
vapor bubbles up to a maximum possible gas-to- l iquid pressure di f ference 
that  the screen can wi thstand, the so cal led bubble point .   
 
This bubble point  is  dependent on the screen mesh geometry,  i ts  porosi ty,  the 
f lu id propert ies (gas,  l iquid) ,  the temperature condi t ions,  and is a 
character ist ic  value for  each screen. Decreasing the porosi ty leads to an 
improvement of  part ic le f i l t rat ion and gas retent ion but  a lso causes an 
increase of  pressure loss over the screen. For the tank system design,  the 
knowledge of  pressure loss and gas retent ion capabi l i ty  of  the used screen is 
essent ia l  to opt imize the system for  g iven mission requirements.  
 
This study focuses on the maximum gas retent ion capabi l i ty  of  metal l ic  
screens against  gas breakthrough. Exper imental  studies on space appl icat ion 
re levant screens and on def ined s ingle holes of  micrometer s ize in metal l ic  
p lates are made wi th storable and cryogen l iquids to understand the 
dependencies of  the bubble point  pressure on screen geometry and the used 
test  l iquid.  The exper imental  data for  each screen in dependence on the used 
test  l iquid wi l l  be presented.  For each screen a correlat ion is  determined, 
which can be used to scale the bubble point  value wi th in the examined range 
of  f lu id propert ies.  The exper imental  data f i ts  very wel l  to exist ing data of  the 
l i terature and expand the data base. In addi t ion resul ts on the def ined s ingle-
hole geometr ies wi l l  be presented which contr ibute to the understanding of  
bubble format ion in screen geometr ies.  

 

 

 


