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Coordinated control of dual-channel flow-rate for fuel supply system
of high-speed heat-airflow wind tunnel
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Abstract: In order to solve the coordinated control problem of dual-channel flow-rate in
the fuel supply system of the high-speed heat-airflow wind tunnel, a coordinated controller
of dual-channel flow-rate’based on the cross coupling control algorithm and deriving the vir-
tues of the sliding-mode variable-structure control method and dynamic matrix predictive
control was developed. Simulation results illustrate that the single-channel flow-rate control-
ler is able to achieve a fast, no overshoot and precise control of the flow-rate, adjustment
time is about 10 seconds, and the control accuracy is 0. 1%, and has the ability to overcome
the time delay; the coordinated controller improves the dynamic track-ability of dual-channel

flow-rate and the tracking error within &= 0. 1 L/min.

Key words: heat-airflow wind tunnel; f{low-rate control; coordinated control;

cross coupling; dynamic tracking-property
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heat-airflow wind tunnel
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Table 1 Experimental results when fuel ratio of

main/ pre-circuit is 6.3 : 1
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B/ C (kg/s) {7 & /mm g/ C
220 1.5 LRI 1072
220 1.5 —10 1065
220 1.5 —20 1023
220 1.5 —30 1114
220 1.5 —40 1096
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Table 2 Experimental results when fuel ratio of

main/pre-circuit is 6 : 1
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WA/ C (kg/s) {37 & /mm B/ C
220 1.5 RN 1068
220 1.5 —10 1066
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220 1.5 —40 1073
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Table 3 Model parameters of fuel supply control system
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0/10% (kg/m*) 7.8 Ry/Q  7.56
J./(kg + m*) 0.054 l/m 12

B./(N+m -+ s/rad) 0. 045 d/m  0.01
G,/107 " (m* « Pa/s) 9.25 Cq 0.6
©/107 (N« s/m*) 2.34 m, 3

D,/10 % (m®/r) 21. 1 T 0.87
A/10 % m® 8. 478 /s 3
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Fig. 2 Coordinated controller structure of dual-channel

flow-rate
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