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Recently, the present authors [1,2] have focused on the properties of small-scale 
velocity  and  scalar  fields  using  DNS  databases  for  a  fully  developed  turbulent 
channel flow at several values of the Karman number h+ (h is the halfwidth of the 
channel) with passive scalar transport – the time-averaged heat flux is constant at 
each wall and the molecular Prandtl number  Pr is 0.71. In particular, attention has 
been given to the issue of what is the best way of comparing properties associated 
with the two fields. Earlier work, e.g. [3], suggested that an appropriate comparative 
framework should be based on the turbulent energy q2 and the scalar variance θ2 , at 
least when the turbulence is non-decaying. Such a framework was adopted [4] for 
comparing  results  from  Kolmogorov’s  [5]  equation  with  those  of  Yaglom’s  [6] 
equation.

The  present  work  confirms  that  there  is  close  agreement  between  spectra 
corresponding to q2 and θ2 in both inner and outer regions of the flow. This agreement 
extends,  albeit  with  slightly  impaired  quality,  to  spectra  which  correspond to  the 
enstrophy and scalar dissipation rates. In the outer region, the latter spectra contain 
slightly more energy than the former, reflecting the difference in topology between 
the  two  fields.  The  enstrophy  is  concentrated  in  tubes  whereas  intense  scalar 
dissipation  rate  regions  have  a  somewhat  convoluted  sheet-like  appearance.  Both 
these features were identified in earlier DNS results for isotropic box turbulence, e.g. 
[7,8]. The difference in topology diminishes as the wall is approached. Indeed, there 
is almost perfect correspondence between velocity and thermal streaks at the wall and 
the correlation between the dissipation rates for q2 and θ2 is correspondingly large.
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