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Improvement of a micro-turbine nozzle

XUAN Jian-guang, QIU Jian, XIA Chens HUANG Guo-ping
(College of Energy and Powér Engineering,
Nanjing University of Aeronautics and Astronautics,~Nanjing 210016, China)

Abstract: The compact configuration and _small-size of-theé micro-turbine-engine (MTE)
cause the large flow loss in the micro-turbine nozzlés—so the micro-tirbine nozzle has been
modified to reduce-the flow lossrand improve._the performance.~The numerical simulation of
the original-turbine nozzle was completed-by NAPA-program, and the reasons for the low
performance were acquired by flow field analysis. The vaned turbine nozzle was improved
and the performance comparison between original and improved turbine nozzles was comple-

ted. The efficiency of turbine stage at designing point increases by 15%, and the flow rate

and efficiency of turbine stage are enhanced remarkably within a wide working range.
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Fig. 1 Figure of original turbine nozzle
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Table 1 Performance parameters of

original turbine nozzle
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(g/s) EX 4 EX /() LYY
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Fig. 2 Total pressure recovery coefficient distribution

and streamlines of S; surface
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Fig. 3 Pressure distribution and streamlines of

suction surface
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Fig. 4 Modification of meridional-passage
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Fig. 5 Shape modification of nozzle vane
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Table 2 Performance parameters of

improvement turbine nozzle
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Fig. 6 Flow field comparison between original

and improvement turbine nozzle
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Table 3 Performance parameters comparison between

original and improvement turbine stage
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Fig. 8 Mach number comparison between original

and improvement nozzle outlet
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