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FHow estimation in fan and compr essor-characteristic
monitoring of turbofan engine

ZHAOLin' , FAN Ding*, L UHongyan
(1. School of _Power-and-Energy ,
Northwestern ‘Polytechnical University , Xi'an 710072, China;
2.College-of Flight Technology ,
Shanghai University of-Engineering Science, Shanghai 201620, China)

Abstract : A method about air flow estimation for fan and compressor characteristic drift
monitoring in turbofan engine was presented in this paper. Air flow was estimated by solving
four flow balance equations, including balance equation with exit pressure of internal bypass
and external bypass, relationship of nozzle flow , relationship of enthalpy increase flow. By
calculating and determining the symbol parameter of sensor error, the influences of sensor
error on flow estimation can be separated. Two percent of drift either in sensor error or in
components characteristic was smulated. It indicates that this method can observe the fan
and compressor characteristic drift and separate it from sensor error drift.

Key words: turbofan engine; components monitor; components characteristic drift;
sensors error drift; air flow estimation
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1
Table 1 Turbdfan engine air flow simulation test
/ / /
/ Pa IK (kg9 / K /Pa me (kg/'s) (kg/s) (kg/s) I
309766 6 414 4 13791 996 5 284801 1 0 3036
116. 78 116. 51 116 51 0. 0024
(006%) (-007%) (-0 09%) (- 0 06%) (O 06%) (O 02%)
H=0m, 307707.4 414 5 1 3687 996 1 282807.5 0 3037
Ma=0, ) ' 116 07 118 15 115 79 0. 0025
o f98°/ (006%) (-007%) (-0 09%) (-0 06%) (0 06%) (Q 02%)
= ()
309766 6 414 4 1 4079 996 5 284801 1 0 3036
118 25 116 51 116 51 0. 0175
(006% (-007% (2% (-006%) (0 06% (O 02%)
133821 8 364 1 Q 5309 8501 122953 0 0 3001
5395 5384 5384 00028
(006%) (-007%) (-0 09%) (-0 06%) (0 06%) (O 02%)
H=9000m
133411 8 364 3 Q0 5286 858 6 1225395 0 3001
Ma=Q 75, 5380 5478 /5369 0 0029
mazgz% (006%) (-007%) (-0 09%) (- 0 06%) (O 069 (0 02%)
133821 8 364 1 Q0 5309 8424 122953 0 0 3001
54. 6447 53 84 53 84 0 179
(006%) (-007% (-009% (-2% { (0 06%) (0 02%)
( )
y 2 %:
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