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Influence of ®: and x2 Modulation on the Engine
Acceleration of a Turbofan Engine
LI Wei,~LI Jun,~LIU Zong-dong
(Phe Engineering Institute, Air-Force Engineering University,

Xi%an 710038, China)

Abstract: \ Based\ on the accel eration model, the acceleration code for engine with variable
geometry channels was developed using component matching technique. The delay or ahead
of schedule of high pressure\eompressor variable guide vanes and low pressure compressor
variable guide vanes modulation was studied- The results show that for the case of the
channel modulation ahead of schedule, there will be a increase of thrust and high pressure
compressor surge margin, and a decrease of low pressure compressor surge margin, and vice
versa for the case of modulation delay of schedule. The influence brings about by high
pressure compressor variable guide vanes is higher than that of low pressure compressor

variable guide vanes.
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regulation; engine acceleration
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The control rules of variable geometry chunnels
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Fig.2 Operation line on compressor map

(The control of chunnels are natural)
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Fig. 3 T hefirst parametric curve of engine accelaration

(The modulation of o4 is basedon Fig. 1( a) and so does 0t on the curve 3 in Fig. 1(a))
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Fig-4 The second-parametric-curve of engine accelaration
(Phe modulation ‘of &t is basedon Fig. 1(b)and so does t on the curve 3 in Fig. 1 a))
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1
Table 1 The relative values of parameters in steady process
(D (2) (3) (4 (5)
(F)re 1 1 0.991 87 0.947 4
(N1). 1 1 1. 005 4 1. 005 4
O l(a)
e (N2) e 1 1 1. 000 4 1. 000 4
(06
’ ; (ASM 1) 1 1 1.009 68 1. 060 4
(ASM ) e 1 1 0.997 75 0.980 54
(La0) ve 0.997 5 0.99% 5 1 1.06 1.013
(F). 1 1 1.028 9 1.028 9
(N1) e 1 1 0. 976 5 0.976 5
o 1(a)
(N2 1 1 0.985 0.985
0 1(b)
(ASMcL) e 1 1 1157 4 1.157 4
3
(ASM i) ve 1 1 0-877 0.877
(fad) ve 0.8825 0.777 8 1 1.17 1.153 8
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