
Spiral vortex f low 

(3) oscil lat ions in the inner  region of the source lines 
then commenced ,  

(4) finally, oscil lat ions in the outer region of the sink 
lines developed.  

Assuming  that this deve lopmen t  could be 
extended to the axial flow condi t ion ,  it may  be sug- 
gested that, due  to the greater change  in the vortex 
boundar ies  near to the outer wall of the annular  gap, 
the f luctuations in that region will be greater. This 
content ion  is suppor ted  by  the results of F ig  7, u ' / U  
increas ing marked ly  after Ta  * =  6 for R ' =  0.75. It is 
suggested that the increase and  subsequen t  decrease 
in tu rbulen t  intensi ty in the range 2.6 ~< Ta*<~ 60 is 
due  to wavy  vortices col laps ing  and re forming  into 
another  stable state, a stable condi t ion  be ing  indi- 
cated by  a decrease and  b r eakdown  of the vortices 
be ing  indicated  by  an increase in intensity.  

Conclusions 

1. For  the axial flow under  considerat ion,  the effect 
of the transi t ions in vortex flow on the thermal  
b o u n d a r y  layer, and  consequen t ly  on the heat 
transfer  rates, is significant. 

2. A posit ive radial thermal  gradient  is seen to have 
little effect on the flow. 

3. Under  adiabat ic  condi t ions ,  axial flow tends to be 
stabilising, d a m p i n g  out the veloci ty  fluctuations.  
Under  diabat ic  condi t ions ,  however ,  the opposi te  
is true. 

4. The  fo l lowing  characterist ics of tu rbulen t  vortex 
transi t ion have emerged  from the present  s tudy:  
• the turbulent  vortices were f o u n d  to have 

greatest intensi ty near the outer wall of the 
annular  gap, whereas the initial spiral vortex 
instabil i ty occurs  near the inner wall;  

• a dual  peak probabi l i ty  densi ty  d is t r ibut ion 
exists hav ing  a gradual  decrease in skewness;  

• the comple t ion  of the flow reorganisat ion is 
marked by a decrease in the tu rbu lence  
intensi ty at the outer wall. 
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Letter to the Editors 
On reading th rough  the pub l i shed  version of our 
paper  ' F lu id  Mechanics  of Tu rbomach ines :  A 
Review'  (Vol 3, No 1), we realised that we had  not 
referred to three recent  impor tant  contr ibut ions ,  
namely  the two papers by  Adler and  Kr imerman 1"2 
on the appl icat ion of the finite e lement  me thod  to 
flow calculat ions in tu rbomach ines  and Kerrebrock 's  
Dryden  Lecture  3 on t ransonic  flow in compressors .  
We wou ld  like, therefore,  to draw readers '  a t tent ion 
to these papers.  

J. H. Horlock 
H. Marsh 
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