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Flame propagation of LPG-air mixtures in a closed cylindrical vessel

Codina Movileanu
llie Murgulescu Institute of Physical Chemistry, Romania

The dynamics of premixed flame propagation in closed vessels models the burning process in a typical internal combustion engine
and represents the initial flame acceleration stage in the development of detonation waves, being an important topic of the combustion
science. The explosions occurring in domestic environments or chemical plants are frequent accidental events taking place during
storage, transportation and manufacturing of gaseous fuels, failure of chemical and/or petrochemical plants, of high pressure vessels,
fuel leaks in buildings or cleaning the fuel tanks. The knowledge of characteristic parameters of these processes allows the assessment
of explosion risks for flammable mixtures in various conditions and the design of equipment and industrial plants where they might
be formed. The characteristic parameters of explosion propagation in confined conditions are in closed connection with the initial
pressure, temperature and concentration of the mixture, the characteristics of the explosion vessel and the position of the ignition source.

In the present paper, the explosions of gaseous LPG-air mixtures with various LPG concentrations between the flammability limits
and initial pressures between 0.20 and 1.50 bar were experimentally investigated at ambient initial temperature, using a cylindrical
vessel with 1.5 length to diameter ratio. The ignition, made by inductive-capacitive electric sparks, took place in the geometrical
center or near vessel’s bottom.

For centrally ignited explosions, linear correlations were found for the peak explosion pressures and the maximum rates of pressure
rise against initial pressure. The intercepts of linear correlations pmax = f(p0) are relevant for the amount of heat transferred to
the explosion vessel before the end of combustion, depending on vessel’s asymmetry. The comparison between experimental and
adiabatic explosion pressures afforded the estimation of heat losses appearing in the last stage of explosions, strongly influenced by
the ignition source position, initial concentration and pressure of flammable mixtures.
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Mechanical and electronic properties of al(111)/6h-sic interfaces: A dft study

Mostafa Fathalian
Institute of Fundamental Technological Research of the Polish Academy of Sciences, Poland

A density functional theory (DFT) calculation is carried out in this work to investigate the effect of vacancies on the behavior of
Al(1 1 1)/6H SiC composites. DFT simulations with appropriate interface models can be an acceptable alternative approach to
experimental. We developed two modes for Al/SiC superlattices, C-terminated and Si-terminated interface configurations. The
results illustrate that C and Si vacancies are challenging to generate, while Al vacancies near the interface are easy to generate.
C and Si vacancies reduce interfacial adhesion energy significantly, while Al vacancies close the interface have little effect on
the adhesion energy. Young's modulus (E) is higher for C-terminated configurations than for Si-terminated configurations. Su-
percells are stretched vertically along the Z-direction to obtain tensile strength. The tensile properties show that failure usually
occurs not at the interface but near the Al side. The existence of C and Si vacancies noticeably increases the tensile properties
of the composite, particularly C and Si vacancies at the interface. According to the results, SiC and Al interfaces with C-termi-
nated have better bonding properties. Furthermore, we systematically studied the surface energies (y) and mode one fracture
toughness (KIC). Finally, densities of states (DOS) were calculated to understand these systems' electronic properties better.
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