24 4 Vol.24 No.4
2009 4 Journal of Aerospace Power Apr. 2009

:1000-8055 (2009) 04-0867-08

1 1 2 1 2

(1. , 710072 ;
2. , 100074)

() : :

1 V231 DA

Power extraction method for acceleration and deceleration
control law design/of turbefan engine

CHEN Yuchun', XU S-=yuan',;LIU Zhen-de*, TU Qilrye';, YU Shouzhi®

(1.-School-of _Power and-Energy ,
Northwestern-Polytechnical- U niversty -Xi"an 710072, China;
2. The 3rd academy'of China Aerospace Science and Industry Corporation,
Beijing 100074, China)

Abstract : A new and &ff ective method —power extraction method (PEM) , whichisa
smple, rapid and accurate tool of turbofan engine for acceleration and deceleration control
law design, was-proposed in this paper. Based on the steady-state performance computing
model , the virtual power extractions of fan shaft and compressor shaft were introduced to
make the steady-state operating points (line) move from normal operating points (line) at
the constant corrected line of compressor , and the speeds of fan shaft and compressor shaft
were maintained at given values. While taking into account the surge margin limit of conr
pressor and fan, total temperature limit of turbineinlet and the flameout limit of combustor ,
an appropriate form was used to describe the acceleration and deceleration control law. In
combination with the experiences of research and the development of turbine engines, the ac-
celeration and deceleration control law of turbofan was designed rapidly and accurately. The
computing results of the improved acceleration control law of some turbofan engine indicate
that the V PEM is accurate and effective.
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Table 1 Comparison of parameters on operating lines of PEM and dynamic computing
Wl (kg- 1) prc A sSMT %

! % ! % ! % ! %
50 0.6956 0.6956 0 1.717 1.717 0 73.9166 73.9142 - 0.0033
60 0.8178 0.8131 - 0.5747 2.160 2.173 0.6019  49.6369 47.9816 - 3.3348
70 1.0042 1.0028 - 0.1394  2.659 2.694 1.3163  40.7669 38.6046 - 5.3041
80 1.2318 1.2294 - 0.1948 3.250 3.292 1.2923 29.8066 27.7545 - 6.8847
90 1.4791 1.4741 - 0.3380 3.981 4.013 0.8038 17.1359 15.7423 - 8.1326

100 1.7672 1.7672 0 4.744 4.744 0 9.0800 9.0767 - 0.0363
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