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                    Abstract
A large-eddy simulation (LES) technique has been used for the calculation of an air flow past a heated square cylinder. The LES method is a conventional one with the Smagorinsky eddy-viscosity model, and the computational grid is small enough to be handled by workstations. The computed turbulent flow field quantities agree well with the experimental results reported by Lyn et al. (J Fluid Mech 304:285–319, 1995). Particular attention has been spent to the convective heat transfer and the prediction of the thermal fluctuations in case of a fluid with Pr = 0.71. The LES results agree well with the empirical correlations proposed by Hilpert and Sparrow et al. for the average Nusselt number.
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                      a
                    :
	
                      arbitrary variable (–)

                    
	
                      c
                    :
	
                      specific heat capacity (J kg−1 K−1)

                    
	
                      C
                    :
	
                      speed of wave disturbances (m s−1)

                    
	
                      C
                      
                        S
                      , C
                      
                        k
                      
                    :
	
                      Smagorinsky constants (–)

                    
	
                      d
                    :
	
                      diameter of square cylinder (m)

                    
	
                      f
                    :
	
                      frequency (Hz)

                    
	
                      G
                    :
	
                      filter function (m−3)

                    
	
                      k
                    :
	
                      turbulent energy (m2 s−2)

                    
	
                      K
                    :
	
                      constant (heat transfer correlation) (–)

                    
	ℓ:
	
                      length scale (m)

                    
	Nu:
	
                      Nusselt number (–)

                    
	
                      p
                    :
	
                      pressure (Pa)

                    
	Pr:
	
                      Prandtl number (–)

                    
	
                      \(\dot{q}\)
                    :
	
                      heat flux (W m−2)

                    
	Re:
	
                      Reynolds number (–)

                    
	
                      S
                      
                        ij
                      
                    :
	
                      strain rate tensor (s−1)

                    
	St:
	
                      Strouhal number (–)

                    
	
                      t
                    :
	
                      time (s)

                    
	
                      T
                    :
	
                      temperature (K)

                    
	
                      u
                    :
	
                      velocity in x-direction (m s−1)

                    
	
                      x, y, z
                    :
	
                      Cartesian co-ordinates (m)

                    
	α:
	
                      heat transfer coefficient (W m−2 K−1)

                    
	δ
                        ij
                      
                    :
	
                      Kronecker symbol (–)

                    
	λ:
	
                      thermal conductivity (W m−1 K−1)

                    
	μ:
	
                      dynamic viscosity (kg m−1 s−1)

                    
	ρ:
	
                      density (kg m−3)

                    
	τ
                        ij
                      
                    :
	
                      subgrid-stress tensor (m2 s−2)

                    
	
                      i,j
                    :
	
                      co-ordinates (1, 2, and 3)

                    
	in:
	
                      inflow

                    
	t:
	
                      turbulent

                    
	w:
	
                      wall

                    
	+:
	
                      normalised

                    
	Δa
                    :
	
                      spacing or difference of a
                      

                    
	
                      \(\bar{a}\)
                    :
	
                      averaging or filtering of a
                      

                    
	〈 〉:
	
                      area-averaging
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