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with the understanding that results will be of lower momentum in the experimental case.  
Furthermore, these differences are expected to be mitigated in the practical application, where a 
metal and non-adhesive bipropellants are the working materials.  The ideal combustion chamber 
design generates axial momentum by increasing the injection angle, which in turn decreases 
thermal loading at the injection site.  The parametric sweep indicates that fluid mixing is 
maximized when fluid injection angles are between 0 and 20 degrees in a gravity influenced 
environment. It is therefore concluded that in a gravity influenced environment, the ideal 
injection angle is between 10 and 15 degrees.  The numerical approaches may be applied to other 
geometries where gravity is not an influence.  Above a propellant injection angle of 30 degrees, 
fluid contact is lost entirely.  
 
 

 
 

An annotated comparison between the numerical 
(left) and experimental (right) cases where similarity 
is visible.  A mask function has been utilized on the 
image to reduce both the phase indicating color in the 
numerical case and the dyed liquid in the 
experimental case to a white hue.  The injection angle 
is 15 degrees.  A lower momentum flow is thought to 
be the cause of the different placement of the fluid 
leading edge. 


