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Abstract

This paper describes experimental results on total temperature measurement of nitrogen micro-jet from micro-tubes
outlet measured for the wide range from unchoked to choked flow. The experiments were preformed for a stainless
micro-tube of 523.2 um in diameter whose temperature difference between the wall and inlet was maintained at 2, 5 and
10 K by circulating water around the micro-tube, respectively (Fig. 1). The gasflows out to the atmospheric condition.
A thermally insulated tube of foamed polystyrene with six baffles fabricated by the companion paper where the gas
velocity reduces and the kinetic energy is converted into the thermal energy, was attached to the outlet of the micro-tube.
The inner diameter of the polystyrene tube is 22 mm. The baffles are equally spaced and the intervals of the baffles
tested are 5 and 10 mm to investigate the effect of the interval of the baffle on the reduction of the gas velocity. The
gas temperature measured by thermocouples at locations of baffles is considered as total temperature. The measured
total temperature is higher than the wall temperature and increases with increasing the stagnation pressure (Reynolds
number) for unchoked flow since the additional heat transfer from the wall to the gas near the micro-tube outlet caused
by the temperature fall due to the energy conversion into the kinetic energy. It decreases in the insulated tube for
chocked flow since Joule-Thomson effect is dominant in the insulated tube. The measured total temperatures are

compared with results obtained by numerical computations (Fig. 2).
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Fig.1  Schematic of experimental setup Fig. 2 Normalized total temperature



