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ABSTRACT

Dynamic pressure sensor used in liquid rocket engine combustor and gas turbine is
recess-mounted usually because it should work in high temperature environment. Although
recess-mounted method can protect it from combustion gas in high temperature, tube resonance
occurs in a tube-cavity system. To reduce it, the infinite tube probe(ITP) was introduced in this
study. The ITP model suggested in previous literature was validated with experimental data and
frequency response characteristics were analyzed. Guidelines for designing the ITP were suggested
as frequency response profiles varied with geometric information and physical properties using
this model.
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I : Imaginary unit Q39 B 4 9o

Jo : Bessel function of the first kind of order p AAAA ALE F4EHE fal AAAE A&
Ls : Short tube length 3t WHe 34 F /HAE UE F Yt §

L; : Infinite tube length

n; : Polytropic exponent in tube

Q : Reflection coefficient
R : Tube radius

Vr : Transducer volume
a : Shear wavenumber
¥ : Heat capacity ratio
¢ : Propagation constant
u @ Viscosity

p : Density

o

: Angular frequency
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Fig. 2 Comparison of experimental(solid line) and
analytic  models(dashed line) for the
uncapped(1A, 1B) and capped [TP(2A,
2B)[23.

Table 2. Conditions for parametric study.

# d (inch) Ls (mm) Li (m) Vr (m%) T (K)

1 1/4 100, 200, 300 10 1.5X107 293

2 1/4 100 10, 50, 100 1.5X107 293

3 1/4 100 10 1.5X107, 1.5X10%, 1.5X10? 293

4 1/4 100 10 1.5X107 293, 500, 1000
5 1/8, 1/4 100 10 1.5X107 293
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