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Measurement of the stagnation temperature of the MHD generation

plasma by a thermal sensor.

by Masahiko Miyata

(Abstract)

We have conducted experimental works of the non-equilibrium MHD power
generation with using a shock tunnel. This report shows the results of measurement
of the stagnation temperature of the shock tunnel by a thermal sensor and a
spectroscope. The stagnation temperature of the MHD generator is an important
factor for the prediction of its performance. A simple calculation of the performan-
ce shows that the stagnation temperature should be as high as possible if we mind
to get the highly effective generator. However, there are limitations from the
thermal quality of the generator wall, electrical performance of the insulators or
durability of the combustor or the heat exchanger. Because, in our experiments, pure
argon without seed is used as a working gas, the stagnation temperature is from 6000
K to 2000 K. We have made the measurements about a relation between the
stagnation temperature and the performance of the generator. The stagnation
temperature was measured by a thermal sensor and a spectroscope. The thermal
sensor consists of a thin metal film and a substrate. The surface temperature of the
sensor is measured by a voltage drop in the metal film. A comparision was made
between the data of the thermal sensor and the spectroscope. The thermal sensor
is very effective for the measurement of the stagnation temperature of the MHD
generator.
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Fig.1 Heat Transfer in a Thermal Sensor.
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Fig.3 The Thermal Sensor.
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