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PIV measurement for inner flowfield in aero turbine engine combustor

ZHANG Jun', CHEN Liujun*?*, XU Di', WU Yungang', ZHANG Long'
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China Aerodynamics Research and Development Center, Mianyang Sichuan 621000, China;
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Abstract: A high pressure particle generator based on cyclone separation principle was
designed, and applied for PIV (particle image velocimetry) measurement of inner flowfield
of high pressure aero turbine engine combustor successfully. With the combustion flow of
hydrogen and oxygen, the research of measurement for complicated inner flowfield in the sin-
gle sector combustor of aero turbine engine was carried out by PIV at 813K and 2. 78 MPa.
The strong rotational and turbulent inner flowfield with wide velocity range was measured
under conditions of high temperature and pressure, and the flowfield velocity and microscop-
ic structure close to real work pressure of combustor were obtained. The results show that
there are multiple vortices in the inner flowfield of the studied combustor, accompanied with
relevant recirculation zones. The effect of swirler is strong, and there is big vortex clockwise

in cross section. The jet effect of main combustion holes and dilution holes is obvious, the jet
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Jun,CHEN Liujun,XU Di, et al. PIV measurement for inner flowfield in aero turbine engine combustor[]J]. Journal of

Aerospace Power,2017,32(6):1289-1295.
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flows have deep penetration, and have distinct effect on the flowfield structure. The flow

field structure under high temperature and pressure condition is similar to that under normal

temperature and moderate pressure.

Key words:

combustor; triple-stage swirler; particle generator;

particle image velocimetry; flowfield measurement
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