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1. EXPERIMENTAL PROGRAMME*
1.1. Introduction

An experimental programme on flame spreading over
the surface of PMMA (plexiglass) samples has been
conducted under microgravity conditions in the NASA
KC-135 aircraft laboratory.

A few experiments (three) were conducted in 1986
under the preceding contract no. 6284/85/F/FL, but
the largest part of the experimental programme has
been carried out under the present contract in two
parabolic flights campaigns.

A total of 36 experiments were performed, most of
them successful. From the results of these experiments
the flame-spreading velocities over PMMA samples
have been obtained, as well as their laws of variation
with pressure and mixture composition. Both
cylindrical (axial symmetry) and flat (bidimensional
symmetry) samples have been investigated.

These results were compared with those obtained
under the same conditions of pressure and composition
on the ground at 1 g, and it was shown how gravity
does influence the spreading process and how this
influence was affected by pressure and mixture
composition.

It must be pointed out that flame spreading under
microgravity conditions has been observed for the first
time and that this ESA research programme has
therefore been of a pioneering nature.

1.2. Selection of the experiments

The heterogeneous combustion process of a flame
spreading over the surface of a condensed (solid or
liquid) fuel and a reacting gaseous atmosphere is
strongly influenced by gravity. Firstly, the
characteristics of the spreading flame depend strongly
on free convection, and secondly the spreading
mechanism, especially the diffusion process of the fuel
vapours into the reacting atmosphere is also altered by

gravity.

On the other hand, flame spreading would constitute
the basic mechanism of fire propagation in a
spacecraft.

As a consequence, flame spreading can be considered
as a combustion process highly appropriate and of
great interest for the study of the influence exerted by
gravity. In addition these types of experiments were
considered suitable to be carried out during parabolic
flights.

Although several fuels were initially studied**,
considerations of simplicity, and above all, safety
dictated the selection of PMMA.

As has already been mentioned, cylindrical and
rectangular samples were investigated.

* Contract no. 6934/86/F/FL, Final Report
** Contract no. 6284/85/F/FL, Final Report




































