5536 & 45 6 M =sh HFR Vol. 36 No. 6
2021 4 6 H Journal of Aerospace Power Jun. 2021

XEHS :1000-8055(2021)06-1213-09 doi: 10. 13224/j. cnki. jasp. 2021. 06. 010

1miEX APU R BRNESGN FEMAL
R PID 2=

REE, BRE. TEFE. ¥ W
(BB ALR R GRS 3 )12 BE . B At 210016)

i o BT AR UM BY 3 00 B0 (APUD AR G Ul el R M 4 L $2 T — A IR R KR S ok T RE
(CAHPSO) B3 A1 AL B be 491 R 43 34043 (PID) 45 1 1 3§ 72 50 APU 25 45 i SRm . 2 5303 1 A ot ¥
(PSO) 31 5 iR i 48 28 FHR KL Rl &, 3 Ak 42 )R SO0 BE 7 JF SR AR Bk s R AR AL B0 PID 45 11 4.
T8 TE 242 1) SR W (00 AT RO L AR SCEESE T APU i LAY . (i EUEE SRR W] 5l A T i APU 7E T AF 254
B 20 V) 4 28 0 97 a7 a5 A ok 2 o RS B TR 6 7R = A AR U A o o R e R R S 2. 92 s,
2.885,2. 79 s; AIfi APU % 8 58/ ]N , 76 /N A7 5 1) o 870 £af s D40 P BRI 2 0. 95 %4, 6 FL A% b B A 1 B0 9 5
A APU SR A8 4012 78 P 57U A o) 5 76 i DT 40 R e SR AL 10, 16 Noe s B AT R4 119 2l A5 2 Tl AR,

X # . WA APU; FhiimdH; B PID; RHE JOR SR HE; DE sl

RESES: V249.4 XEFRE: A

Dynamic control strategy of extended-range APU based
on fuzzy PID optimized by CAHPSO

ZHAO Jiahao, WEI Minxiang, DING Yuzhang, CHANG Cheng

(College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: For the control of the working point switching process of the extended-range
auxiliary power unit (APU), a dynamic control strategy for the extended-range APU was
proposed by using the chaotic annealing hybrid particle swarm optimization (CAHPSO) algo-
rithm to optimize the fuzzy proportional-integral-derivative (PID) control. This algorithm
was used to combine chaos search and annealing mechanisms based on the standard particle
swarm optimization. (PSO) to enhance the global optimization ability, and optimize the fuzzy
PID control parameters offline. In order to verify the effectiveness of the new control strate-
gy, the APU system simulation model was established. The simulation results showed that
during the processes of gradually switching from the warming-up point to the high load
point, the new control strategy can make the APU shorten the stabilization time, the stabili-
zation time for the three switching control processes of the working points was 2.92 s,
2.88s, 2.79s, respectively; the new control strategy can make the APU reduce the speed o-

vershoot rate, only when in the switching from the small load point to the middle load point,
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the speed overshoot rate was about 0. 95% and there was no overshoot in other switching

processes; the new control strategy can make the APU torque change smoothly, and the

torque overshoot was only 0. 16 N « m when switching from the middle load point to the high

load point, which achieved a good dynamic control effect.
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Fig. 11 Change of engine torque
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