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Surge control system design and validation for an aero-engine

WANG Bo'"?, ZHANG Xinglong', ZHANG Xinfei®,
CHE Jiexian*, ZHANG Tianhong'

(1. College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. Sichuan Gas Turbine Establishment,
Aero Engine Corporation of China, Chengdu 610500, China;
3. Project Management Center, Equipment Department of Air Force,
People’s Liberation Army, Beijing 100843, China)

Abstract: In view of the problems that aero-engines were prone to surge false alarm, mis-
judgment and failure of anti-surge, the anti-surge effects of a single-shaft aero-engine with core
drive fan stage (CDFS) at different measurement points using different signal processing methods
and anti-surge control logic designs were compared and analyzed. The surge control system was
verified by the fuel step forced-surge on the high altitude simulation test. The results show that
the pulsation amplitude of A value at the measurement point 2 is 4 times of that at the measure-
ment point 1, and the accuracy of surge detection by hardware is 100%. The control method by
fuel step can successfully realize the engine forced-surge, and the anti-surge control logic can suc-

cessfully make the engine surge exit and restore to the present state.
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Table 2 Design parameters of anti-surge control logic
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Fig.7 Fuel step forced-surge to surge alarm
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Fig.9 Induced surge curve of Y1 unti-surge
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Table 3 Evaluation of test results under several anti-surge control logics

. Y 1R 45 R Y2 S 4 Y32 45 R
MRS A LERC WARETAL EMER1 W2
AN,/ % 21.3 1.04 8.6 13.2 11.06 12.4
AT/K 160 35 138.2 171.2 139 210
Aty/s 0.35 0.15 0.2 0.625 0.4 0.35
Aty/s 16.6 +oo 2.5 6.85 8.8 8
Aly,/s 3.35 0.3 0.95 1.375 1.45 1.175
x4 MR ERRIKEESHTN
Table 4 Main parameter changes during fuel step forced-surge test
o ek i BBk W4 Wi ok Wi 4 B BR Pt i A
SEHIE / i /s i) /s i % /Hz &4 N/ (/min)  AGL/()
T 1 1.58 0.2 0.3 18 2 15 0.426
16 Mg 4, 2 2.1 0.25 0.325 13 1 42 0. 866
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