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Investigation and verification of key technologies in full scale

contra—rotating turbine experiment
LIU Zhi-gang, ZENG Jun, ZHAO Wang-dong, LIU Xian, XIE Jin-wei
(AECC Sichuan Gas Turbine Establishment, Jiangyou, 621703)

Abstract: The dual-rotor turbine experiment has considerable failure risks and the first domestic full scale
1+1/2 contra—rotating turbine experiment has been successfully carried out in the AECC Sichuan Gas Tur-
bine Establishment. To provide a solid foundation for experiment safety, several key technologies were in-
vestigated based on relative literature and test facility status. The combined measurement and control multi-
task system was developed to fulfill the synchronously control of the two rotor systems. Upgrades were taken
out for the old fashioned hydraulic dynamometer regulation precision improvement and the matching regula-
tion method of "regulate high pressure stage preferentially and low pressure stage catch up independently
with the high and low pressure stage matching target" was set up. Besides, a practical safety assurance plan
was proposed and the inter—stage measuring probes were applied for a better understanding of the in-
ter—stage flow field characteristics. With those efforts, the multitask control system operated smoothly dur-
ing the first domestic full scale dual-rotor turbine experiment and the rotating speed regulation precision
were improved 4 times with a time saving of 50%. Those key technologies provide fundamental supports for
the high performance dual-rotor turbine design and experiment for our country.
Key words: aero—engine; dual-rotor;full scale; 1+1/2 contra—rotating turbine;

matching regulation method; experiement
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Fig.1 Schematic diagram of the turbine combined test rig
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Table 1 Capacity of turbine combined test rig
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Fig.2 Full scale 1+1/2 contra—rotating turbine
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Fig.3 Schematic diagram of the combined measurement

and control system
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Fig.4 Flow diagram of the contra—rotating turbine experiment
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Fig.5 Real time monitoring history of axial force
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Fig.6 Inter—stage measuring probe
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Fig.7 Inter—stage pressure distribution
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Fig.8 Mach number distribution at the turbine outlet
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