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Air flow velocity field in a critical nozzle was measured using a very thin thermocouple supported from a XY traverse. The measurement is based
on the constant Prandtl number different from unity, that is, the thermocouple indicates the recovery temperature at the contact point, which is a
function of the flow velocity. The thin thermocouple is shown not to change the discharge coefficient by monitoring the mass flow using another
critical nozzle connected in series at the upstream location, so the measurement can be considered to be essentially non-intrusive. Measurements
on a critical nozzle complying with 1SOY300 were carried out at various pressure ratios. Flow structure such as the oblique shock originated at the
contact point of the torus and the conical parts, and normal shock, location of which depends on the pressure ratio, were detected.
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Fig. 1 Measurement of the recovery temperature distribution in a nozzle.
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Fig. 2 The traverse.
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Fig. 3 Experimental setup.
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Fig. 4 Measuring points.

a) Downstream location b) Upstream location.
Fig. 5 Pictures of a 25 um¢ thermocouple wire settled in a nozzle in the

choking condition taken with exposure times more than 10's.
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2) Ishibashi, et al.: Discharge Coefficients of Critical Nozzles With Step Near the
Throat and Their Flow Field Estimated From Recovery Temperature Distribution,
FEDSM2001-18035 (May 2001, New Orleans)
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Fig. 6 Comparison with the 1D inviscous theory.
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Fig. 73D plot of the result shown in Fig. 6.
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Fig, 8 Symmetry of the flow. Fig. 10 Detection of boundary layer
across the throat.
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Fig. 9 Dependence of the flow fields on the back pressure ratio.
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