5529 & 5 12 4 M= HFH Vol. 29 No. 12
2014 4 12 H Journal of Aerospace Power Dec. 2014

B HE1000-8055(2014)12-2924-06 doi: 10. 13224 /j. cnki. jasp. 2014. 12. 019

RESEEDNEDTERENSBES
= 4 R 5 ik i

LEEX, £ OB, KER, FkIX, EEF
(1. PEpiE TAkEE AR s RESIHUFZE BEA R AR, dbat 1000285
2. dbEAL s MR KAE BRI 5 3h ) TR 2=Be . dbat 100191;
3. HEME TSR A A SR & AL s BT, kB 110015)

1% . AR R R S K n-dot BIER S R B TR R S ML Bl B L BT IR K
AL B 23 R IF I 5 P R 2 B 4l A (s il T30 07 B2 BH 0 B R S L s B SR n-dot PR IR 45 ) 505 7
TR B B2 ) B0 2 BB Sl (19 00 D o, 8 9l L A s o 2 AT O i 4 SR, X n-dlot P SR 4 R R AT
TRk, DUH BR AR 3h 0 6 B Be i S 803 3l X0 45 R R U ot 5 Y 4 Bed A ry X R B AR 28R
FIG I H AT A F RS RIE SR A 3 ok 8 AR & R R B2 TR R KT 1. 0%, iE i
AL 0.9 s 5 T T A ] RATAR A A9 2 30 M, 2 Bl ok I A5 A 2 o T A s O B 5 0E R KT 1. 004, SR )
AN 1 2s, B RIFMRRE M EE M.

X # . n-dot HIBREEN MIBREER; AEMN IS I HUE; W K L

hESES: V233.7 XERER: A

Research and experiment on improved sectional combination

control scheme for civil-turbofan engine’s startup process
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Abstract: A n-dot closed loop control algorithm was applied to the startup process for a
civil turbofan engine. Therefore, an openned/closed loop sectional combination control
scheme for turbofan engine’s starup process was designed. The simulation result shows that
the n-dot closed loop control algorithm could cause oscillation at the beginning of startup
process of turbofan engine. To eliminate the parameters’ oscillation at the beginning of star-
tup process, the n-dot closed loop control algorithm was improved according to the rationale
of surge recovery by using fuel air ratio unit as the control variable. The experiment results
illustrate that the improved sectional combination control scheme could effectively restraine

the parameters’ oscillation, and furthermore the startup transition process had satisfying sta-

W7 B 8 :2013-07-29
TEE R LR 1982—) , B ATL A A, ARV, 11, S5 T AT A0 28 ShpL At s bl A i 3 5 ke 18 0 T F R 9

E-mail: kongxx@sjp. buaa. edu. cn



5 12 1

FLAEDGAE - R T B 4 sl AL 3l o 75 it 1 0 BEAL & #2 H R 5T 5 U8 2925

bility and repetitive. The numerical difference of high pressure rotor speed under different

atmosphere conditions does not exceed 1. 0% and the time delay does not exceed 0. 9s; mean-

while the numerical difference of high pressure rotor speed under different flight conditions

does not exceed 1. 0% and the time delay does not exceed 1. 2s.
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Fig.1 Concept of n-dot closed loop control
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n-dot closed loop control
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Fig. 4 Simulation result of startup process using

sectional combination control
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Fig. 8 Simulation result of improved n-dot controller
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