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An Experimental Study on the Propagated Uncertainties on the
Total-to-total Efficiency of an Axial Turbine

Soo-Yong Cho - Eun-Jong Kim

ABSTRACT

The uncertainties generated by measurement parameters are propagated to the uncertainty of totol-to-total
efficiency on an experiment. The effect of uncertainties’ propagation are analyzed through a turbine
performance test. A tested 3-D axial type turbine has a 0.373 degree of reaction at the mean radius and
the performance test is conducted at the low pressure and cold temperature status. The uncertainty of
turbine inlet and exit total pressure shows the strong propagation effect to the uncertainty of total-to-total
efficiency. This means that a high precision pressure measuring system is required to reduce the
uncertainty propagated by the pressure. In the uncertainty portion of each measurement parameters to the
uncertainty of total-to-total efficiency, the uncertainty by torque is the highest and the uncertainty by RPM
is the lowest. In case of the total pressure, the effect of the uncertainty by torque is increased with the
increasing RPM. The uncertainty of total pressure at the turbine exit shows more influence to the results
than that at the turbine
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Fig. 1. Schematic diagram of experimental
apparatus
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Fig. 2 Total-to-total efficiency with various input
power and uncertainty bands
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Fig. 3 Uncertainty of total-to-total efficiency with
different input power
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Fig. 4 Uncertainty magnification factor of inlet
and exit total pressure
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