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This work is devoted to the study of the low Mach number limit for classical solutions of
the compressible Navier-Stokes equations for polytropic fluids in the whole space with general
initial data, allowing for large density and temperature variations. In particular, we take into
account the combined effects of large temperature variations and thermal conduction. This
study rigourously justify well-known formal computations (see [2, 5]) and answer a question
addressed in [3]. In addition we can include chemical reactions so as to rigourously justify
the equations of low Mach number combustion (see [1] and the lectures notes of R. Klein).

More precisely, the system we consider is the following:
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where 0 < Ma 6 1 and 1 6 Pr,Re < ∞. As concern the initial data, we just assume that
they satisfy

(2) (log %0, v0, log T0) ∈ Hs(Rd)d+2 and p0 := %0T0 = constant +O(Ma).

where s is an integer large enough and d ≥ 1.
We prove that the solutions of (1)-(2) exist and are uniformly bounded for a time interval

which is independent of Ma, Re and Pr. Once this is granted, we can prove that, as the Mach
number Ma goes to 0, the solutions converge to the solutions of the corresponding zero Mach
number equations by using a Theorem of G. Métivier and S. Schochet [4].
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