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In many chemical processes, oxidation or partial oxidation reactions, oxygen rather than air 
is used as the oxidant. Typical examples are syngas production via partial oxidation, 
ethylene and ethylene-oxide production and oxy-combustion. However, oxidation reactions 
with oxygen enriched air is one of the most hazardous chemical processes for the 
significant increase of reactivity, for the enlargement of the flammability limits and for the 
likelihood of transition from deflagration to detonation. Recently, we found also that 
explosion of methane in oxygen enriched air may also lead to an anomalous explosion 
mode which has been named combustion induced rapid phase transition (cRPT) (Di 
Benedetto et al., 2011; 2012a) 
During the cRPT explosion mode the pressure temporal trend starts oscillating, eventually 
culminating in very high peaks (up to 400 bar) largely exceeding the adiabatic values. We 
have attributed this phenomenon to the occurrence of cycles of condensation and 
vaporization at the vessel walls of the water produced by combustion which eventually 
culminate in the super-heating and then in the explosive vaporization (i.e., the rapid phase 
transition) of the water, with the formation of shock waves that lead to over-adiabatic 
pressure peaks. All these results were obtained in different equipment (diameter ranging 
from 6 cm up to 14 cm) showing the critical role of the surface to volume ratio on the 
occurrence of the cRPT phenomenon (Di Benedetto et al., 2012b). In the present work we 
investigate the occurrence of the cRPT in a very small tube (1.6 cm diameter, 35 cm length, 
with L/D = 2) with a diameter much lower than the methane detonation cell (meso-
channel). We investigated the explosion behavior of CH4/O2 at changing the equivalence 
ratio (φ = 0.22 - 0.6) founding the occurrence of cRPT with peak pressure up to 50 bar. 
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