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Design and Application of Electric Heating Control System with Periodic Control Law
RAN Lin, XIONG Jianjun,ZHAO Zhao, HE Miao
(China Aerodynamics Research and Development Center , Mianyang 621000, Sichuan , China)

Abstract: For aircraft anti-icing and de-icing test research needs, a multi-functional electric heating control
system for large icing wind tunnel was designed. Through the remote interaction between PLC and the master
computer, the control law open loop, on/off, continuous voltage regulation and closed loop temperature control were
realized, so as to meet the requirements of the electric heating anti-icing power system and control mode of different
aircraft models. In view of the arbitrariness of the control law for anti-one-hot coding, the control law program was
designed,and the electric anti-icing test was carried out on the type model of icing wind tunnel. The results show that
the system has good running stability, high reliability and good application effect. The development of related
research can provide reference for the design and research of electric heating control system.
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Fig.1 The structure of electric heating control system
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Fig.2 The block diagram of branch control principle
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Fig.3  The flow chart of main program control
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Fig.4 The functional structure diagram of the HMI
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Fig.5 The program of the electric heating control law

59



wAEF 2021F £51K F 144

AR S R A R A e AR ) R kit S R R

3 LUK RUR W 3k By kX 36 IR 4iE

YR 25 vk RGITR FEL A BT o3k 6 DA e 7505 TR AL
R BB 0T G T PR R R IR R 2
2 SR AR K A M . T (—) )& 52 s
U 45 3 S A A S e T =X W, A R R BR 67 s BB
FRARZS , an R 1 frR , “07 2R 3 [\l & W IR 2
“17 RN 3 0] B TR A T T AT A
JEIABE R 476 s, 111 H. 44> 75 J8] 400 %) 3 D R A
HOAS— 2, B AT S s Aa A () 2 % 2k
W5 25 s, R R 50 s,

x1 EHIE(-)
Tab.1  Control law(one)
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Fig.6 Current change with the control law (one)
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Fig.7 Current change with the control law (two)
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Fig.8 Thermocouple arrangement on propeller hub surface
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Fig.9 Temperature change of propeller hub surface

with control law (one)
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