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ABSTRACT

Buzz margin scheduling and control technique which are suitable to regulate stable and high
pressure air in wide range of Mach number are suggested for fixed geometry of a supersonic intake.
From the analysis of preceding study, most effective control variable is induced and scheduling law is
newly suggested in a real application point of view. The appropriateness of the control law in wide
range of Mach number is addressed by numerical simulation of controlled propulsion system. Also,
the simulation for stabilization and tracking performances of the controller are studied to investigate

the phenomena under flight maneuver and disturbances.
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Fig. 1 Diffuser pressure ratio under various flight
mach numbers and AoA.
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Fig. 3 Diffuser exit mach number under subcritical
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Table 1. Characteristics of control variables for buzz
margin control.

Shock Diffuser | Diffuser

Mach Pressure

Performance index »
position

Command response Simple Complex

Medium Low High

Simple

Measurement accuracy

Sensor system Complex | Complex | Simple
Command resporse time Slow Fast Fast
Scheduling characteristics Bad Good Good

Control performance | Allowable | Allowable | Good
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Fig. 4 Max. total pressure recovery ratio of typical air
intake about mach and AOA.

Fig. 5 Control structure for diffuser total pressure ratio
control of supersonic intake.
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Table 2. Simulation condition for total pressure control.

i, Flight AoA Buzz

Conditions .
Mach (deg) margin

Fixed flight condition 2.0 0.0 10%

Maneuver condition 1 | 2.0—4.0 0.0 10%
Maneuver condition 2 | 2.0—4.0 | 0.0—5.0 | Variable
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Fig. 6 Normalized fuel flow rate (up) and nozzle
throat area (down) for fixed flight condition.
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Fig. 7 Normalized diffuser total pressure (up) and
buzz margin (down) for fixed flight condition.
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Fig. 8 Flight mach (up) and aca (down) for maneuver
condition 1.
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Fig. 9 Normalized fuel flow rate (up) and nozzle throat
area (down) for maneuver condition 1.
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Fig. 10 Normalized diffuser total pressure (up) and
buzz margin (down) for maneuver condition 1.
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Fig. 11 Flight mach (up) and aoca (down) for

maneuver condition 2.
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Fig. 12 Normalized fuel flow rate (up) and nozzle
throat area (down) for maneuver condition 2.
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Fig. 13 Normalized diffuser total pressure (up) and

buzz margin (down) for maneuver condition 2.
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