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Design of supersonic free—jet Mach number control system
QTAO Yan-ping, TTAN Jin-hu, WU Feng, GENG Wei-min
(Key Laboratory on Aero—Engine Altitude—Simulation Technology, China
Gas Turbine Establishment, Jiangyou 621703, China)

Abstract: The supersonic free—jet attitude simulation and test technologies were introduced briefly. The
theory about Mach number control for supersonic free—jet was analyzed, and the designing of multi-input
multi—output (MIMO) Mach number control system was given. At last, the control system was designed and
realized based on single—back half-flexible free—jet nozzle and dual-electric—cylinder synch servo control
technology. The test results indicate that the flexible wall of single—back half—flexible free—jet nozzle can
be controlled synchronized by dual-electric—cylinder synchronized servo control technology, i.e. the throat
area of supersonic free—jet can be controlled precisely; at the same time, the Mach number can be con-
trolled effectively and continually.

Key words: supersonic free—jet;altitude simulation test facility; altitude simulation test;throat area;

Mach number control system ;synch control
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Fig.1 Mach number of nozzle exit vs. area ratio of nozzle
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Fig.3 Control system schematic diagram
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