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In our study we address the question under which circumstances convective heat transfer modelling can be based on Fourier's "law" of heat conduction. In this law (which actually is a first but very good guess for a constitutive equation in the thermal energy equation) it is assumed that heat travels with infinite speed (
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). Since, however, in real life 
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must be finite (though it may be very large) the question arises for which cases a more sophisticated model is needed that may account for effects related to a finite value of 
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From order of magnitude considerations it is easily deduced that for the Fourier law to be appropriate a time constant of heat conduction, 
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, must be considerably smaller than that of the transient flow, 
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. Here 
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 can be approximated by 
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 with 
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 as a characteristic length and 
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a characteristic velocity of the flow. 

The question therefore is: Will the necessary condition 
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ever be violated? This will be discussed on the background of available data for 
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 and the controversial discussion whether 
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 can take large values for certain special materials. 
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