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In this report, minimum-time acceleration histories are computed 

for the F100 turbofan engine. Four control variables, i.e., fuel flow, 

exhaust nozzle area, inlet guide vane position, and compressor statox 

vane position, are utilized. 

B. Related Work 

In recent years, linear-quadratic regulator theory has been devel-

oped for the design of multi-input, multi-output control systems, An 

account of the theory and application is given for example in refer-

ence 1. Use of the theory has been facilitated by computer programs 

suCh as those described in references 2 and 3, which rapidly and effi-

ciently calculate the optimal feedback control gains, given the system 

description and performance index. This theory has been applied re-

cently to the design of control systems for aircraft gas turbine en-

gines. In addition to the design of regulators, the problem of mini-

mizing acceleration time has also been considered. 

Michael and Farrar (refs. 4 and 5) apply linear quadratic regu-

lator theory to the design of controls for the F40l turbofan engine. 

The nonlinear system equations are linearized about five different 

equilibrium points, and linear system descriptions are obtained. The 

resulting linear models have five state and five control variables. 

At each equilibrium point, a quadratic performance index intended t.o 

minimize acceleration time is formulated, and feedback control gains 

are determined. A nonlinear feedback control law is developed by 

curve fitting the resulting control gains as a function of compressor 

speed. 

Weinberg (ref. 6) applies linear-quadratic regulator theory to 

the design of controls for the FIOO engine. He shows that this engine 
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