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ABSTRACT

Micro shock tubes are now-a-days used for a variety engineering applications such as in the field of
aerospace, combustion technology and drug delivery systems. But the flow characteristics of micro
shock tube will be different from that of well established conventional macro shock tube under the
influence of very low Reynolds number and high Knudsen number formed due to smaller diameter.
In present study, experimental studies were carried out to a closed end (downstream) Micro Shock
Tube with two different diameters were investigated to understand the flow characteristics. Pressure
values were measured at different locations inside the driver and driven section. The results obtained
show that with the increase in diameter the shock propagation velocity increases as well as the effect
of reflected shock wave will be more significant under the same diaphragm rupture pressure.
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Fig. 1 Schematic of the micro shock tube (closed).
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Table 1. List of different diaphragm materials.

Material

LLD-PE(Linear low-density

Diaphragm polyethylene)

PP(Poly Propylene)

(a) Pressure Sensor

(b) Diaphragm

Fig. 2 Pressure sensor (XT-190 series [Kulite]) and
diaphragm.
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Fig. 4 Pressure-time diagram (D=3 mm).
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Fig. 5 Pressure-time diagram (D=6 mm). Fig. 7 Shock reflection along axis (d=6 mm).
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Fig. 8 Shock reflection along axis for different
diameter at pressure ratio equal to 4.5.
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Fig. 10 Relationship between Pomax and Us.
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