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The emission lines of a gaseous medium at a given velocity are shifted by Doppler effect
with respect to their initial position. The effect of this line Doppler shift is an increase in
the radiative intensity emitted by a gaseous jet and transmitted through gaseous columns
at rest. This is expected to occur for instance in applications involving long-range sensing.
This increase is significant when the shift is at least of the same order of magnitude as a
characteristic mid-height half-width of both emission and transmission profiles of repre-
sentative lines. This effect has been systematically studied using a line-by-line approach
based on the EM2C high temperature data bases related to HaO and CC^- Simulations
have been carried out in the case of two columns, one at 1000 K and at a given velocity
V, the other at 216 K and at rest; both columns are at the same pressure. The line
Doppler shift effect is considered for an isolated line, for a narrow band and for a whole
absorption band successively. It is shown that for a given isolated line, there are precise
optical path conditions for which the Doppler shift effect on transmitted radiative inten-
sity is maximum. Apart from these conditions, the Doppler shift effect decreases quickly.
In the case of a narrow-band containing a few well-separated lines, it can be significant
but is however about two times less important than in the case of an isolated line. Our
simulations show that for a global absorption band (CO2 near 2.7 and 4.3 ^m, H2O near
2.7 ,um), the line Doppler shift can increase the transmitted radiative intensity by up to
15 % for a pressure of 0.1 atm and a velocity V of 2000 m/s. This phenomenon is more
important for H2O than for CO2 since the absorption lines of H2O are more separated
than those of COj. The maximum Doppler shift effect decreases as the spectral band
width over which radiative intensities are integrated increases. Indeed, for a wide spectral
band and given thermophysical conditions, there are very few lines for which the Doppler
shift effect is important. For velocities lower than 1000 m/s and pressures greater than
0.1 atm, the increase in the transmitted intensity is limited to 4 %.
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