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ABSTRACT

Heterogeneous explosives prove to be challenging environments to study because of their
violent energy release and complex multiphase reacting turbulent flows. The simple
implementation, cost effectiveness, and robustness of thermocouples makes them beneficial for use
in destructive explosive testing. However, the time response of a thermocouple due to its
limited bandwidth causes the temperature measurement to lag behind the true local gas
temperature. This paper presents a reconstruction method for in situ temperature measurements in
reactive metal charges by using multiple co-located thermocouples (MTC), of varying fine bead
diameters, along a linear array gauge to map spatiotemporal thermal flows. The reconstruction
algorithm estimates the time constant of each thermocouple present in the turbulent, temperature
fluctuating environment and estimates the local gas temperature using a time-domain based
reconstruction technique. The MTCs were used in a series of experiments measuring blast
temperature and pressure from spherical charges of gelled nitromethane and aluminum or glass
particles to better understand the time scale and energy release of reactive metals. In-fireball blast
overpressure measurements from the test series are given in a companion paper [1]. The recorded
temperature, and reconstructed gas temperature, at various radial distances from the center of
spherical metalized and non-metalized particle laden charges is presented.



