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Measurement of Unsteady Total Pressure downstream of an 1-Stage
Axial Turbine
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ABSTRACT
To evaluate the accurate performance of turbomachinery, it is important to measure the unsteady flow

phenomena downstream of the rotor blade. This paper presents the development of the fast-response total
pressure probe for the measurement of the total pressure field at the exit of rotor and the result of
measurement in a 1-stage axial turbine. The fast-response total pressure probe was fabricated by installing
a fast-response pressure sensor near the head of a Kiel probe. And it measured the phase-lock averaged
total pressure downstream of an l-stage axial turbine. The developed probe successfully measured the
accurate total pressure distribution at rotor exit and made possible to evaluate the loss distribution and the
accurate performance of turbomachinery.
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fast-response pressure transducer

lead wire

Fig. 1 Schematic drawing of fast-response total pressure
probe
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Fig. 2 Calibration curve of fast-response total pressure
probe
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Fig. 3 Yaw angle characteristics of total pressure probe
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Fig. 4 Conceptual drawing of Axial turbine test faciity(ATTF)
in KARI

Fig. 5 Picture of axial turbine test facility (ATTF)
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Table 1 Spedifications of axial turbine test fadility (ATTF)

Item Specification

Max. flow rate kg/s 12

Max. power kW 250
Max. torque Nm 1,200
Max. rotational speed pm 8,000
Max. turbine inlet pressure kPaA 230
Max. turbine inlet temperature (9 110

Table 2 Test turbine and condition

Item Specification

Rotational speed of turbine m 1,700

Tip diameter of rotor mm 1,096
Hub diameter of rotor mm 968
Inlet total pressure kPaA 161
Inlet total temperature T 39

Fig. 7 Traverse position of the fast-response total pressure
probe
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Pog,=(Poy)+ Po ¢3)
(PO,'/Z)5= [ g(PO;,})]/Nm, (2)
Poli}'k=Poiik_(Pojk)s (3)
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Fig. 11 Phase-lock averaged total pressure during half
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Fig. 12 Varations of non-averaged total-to-total efficiency
during rotor revolution
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