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Thevarious kinetioand kinematio properties of invisoidunshdy gas flows, considering the geometrio proper- 
ties of a pseudostationary vortexline. Analytic expression for vortioityiu obtainedin terms of the components 
of the velooity. The oompatibility conditions governing the flow are transformed in intrinsio form whioh 
form the feature of this investigation. Finally an attempt is made to study the complex-lamellar flows in 
geometrio parameters of a pseudostationery vortexline. 

B A S I C  E Q U A T I O N S  

The intrinsic properties'-3 of pseudostationary gas flow haire been studii .3 The basic equations 
go~e~ming pseudostationary gas flow, in the absence of viscosity and thermal conductivity in streaklines 
velocity vector fields are 

The oompatibility conditiom to be satisfied by the pseudostationary velocity vector are 

G E O M E T R I C  R E S U L T 8  

the 

+++ , 
Considering t, m, b as triply orthogonal unit, tangent vectors, principal normals and binonnals of 
curves of congruences formed by pseudostationary vortexlines respectively and denoting 

d 4 - - as directional derivatives, along these vectors also selecting r as the position vector in 
a s '  dn' db 
apace, we have the following geometrio results4 : 

where Qg, Qn, Qa are the reclolved parts of the veloaity components along pseudostationmy vortexline 
prinoipal normal and binormal respeotively. 
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INTRINSIO D E C O M P O S I T I O N  

I have decomposed the basic equations into intrinsic form and studied some of the interesting 
kinematic and kinetic properties of flows. 

Operating curl on (4), we obtain 

These are the intriniic relations to be satisfied by the pseudostationary vortexline geometry in 
velocity vector field components which are independent of the nature of the fluid compressible or 
incompressible. 

Using (4) in (1 a), we have 

where 

This expresses the conservatior of miss along the congruences formed by the pseudostationary vortex- 
lines, principal normals and binorrnals. 

4 

Also using the solenoidal property of W. we obtain 

From this we obse!rve that the vorticity magnitude is uniform along an individual pseudostationary 
vortexline, if normal surfaces are minimal and the converse is also true. 

Making use of (3) and (4) in ( l h ) ,  we obtain a 

These give us the conservation of momentum in pseudostatiowy vortexline geometry. 

The energy equation (1 c)  can be written as 
aS dS dS 

Q t x  + S a x  + Q o ~ , = O  

The compatibility conditions (2) can be decomposed ip intrinsic form as 
a(W+ A)+ bB+oC=O i L (10) 

dN dill 
, ,  (a' - 0") L +  --- = o  

an a 



C O M P L E X - L A M E L L A R  F L O W  

A complex-lamellar flow is one in which the streaklines are normal to a gne parameter family of 
surfaces, i.e., it is a field of the type5. 

3 

Q = a V 4 ( 4  (133 
where +(r) = constant are defbed as Beltrami surfaces and the function a ( r )  is called the distace 
function for the family of the Beltrami surfaces. 

Perming the scalar produot of (3) and (4), we obtain Q, = 0, i.e., the velocity vector lies in the 1101.mal 
plane of the p3eudostationary vortexline for a complex-lamellar flow. 

The vortioity expressions (7) simplify to 

Operating our1 on (13) we obtain 

This shows that the pseudostationary vortexline is the curve of intersection of the Beltrani and 
its distance funation surfaces. 
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Dquatione (a), (8  o) and (9) s i m w  to . - 
d p  dp 

# + Q n - ; i ; ; f  Q b x ' O  
I ,  . '  , . 'i 4. * . .. * , . 4 - . -  

(16) 

a d +  dQb where d ' = 3 - K Q n + x  T -  
- - \  

a i d ,  . ? ,  

Q z + p - l z  = = O  , . .. (17) 

as rES 
, ?*z a+-, = O  7 t . ' .. I I (18) 

* r  . i  . r  
, 

Tho oompati'bilitP oonditib~& (19 02) simplify to 
.- 

d ( w + a ) + b ~ + s C I = o  (19) 
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