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Fig. 1 Change of the rotating speed( N1) of the
low pressure compressor for engines at

both left and right side
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Fig. 2 Change of the engine pressure ratio( EPR)
of engines at both left and right side
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Fig. 4 Surge monitoring by using the

LS-SVM N, model
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LS-SVM = Study of the Surge Fault Diagnosis of an Aeroengine Based
on the LS-SVM( Least Square-Supporting Vector Machine) CAO Huiding QU Chun-gang( College of
Aeronautical Engineering China Civil Aviation University Tianjin China Post Code: 300300) LUO Li=xiao( Avia—
tion Information Company Nanning Wuxu International Airport Nanning China Post Code: 530049) KANG Li-
ping( Maintenance Engineering Department Beijing Aeroplane Maintenance Engineering Co. Ltd. Beijing China

Post Code: 100600) //Journal of Engineering for Thermal Energy & Power. — 2013 28( 1) . —23 ~27

By making use of the gas path parameters of an aeroengine in good health established was a regressive model based
on the least square supporting vector machine for monitoring the state of the aeroengine. The relative error rates be—
tween the predictive values and real ones of the rotating speed( ;) pressure ratio( EPR) and fuel oil flow rate
( FF) of the low pressure compressor monitored by using the model were based to analyze the surge fault and verify
the feasibility of the LS-SVM model as a method for diagnosing the surge fault. It has been found that the N, EPR
and FF relative error rates monitored by using the surge fault model for aeroengines based on the LS-SVM model
can hit9% 11% and 29% respectively thus can be used as the basis for a quick diagnosis of a surge. Key words:

engine surge fault diagnosis gas path parameter relative error rate least square supporting vector machine

= Study of the Optimized Design of the Passive Fault-tolerant
Controller of an Aeroengine FU Qiang FAN Ding( College of Power and Energy Source Northwest Poly—
technic University Xi‘an China Post Code: 710072) //Journal of Engineering for Thermal Energy & Power. —
2013 28(1). -28 ~32

In the light of the fault-tolerant ability of the system of an aeroengine when a fault occurred designed was a fault-tol—
erant control system based on a characteristic structure deployment method. First the features and merits of the pas—
sive fault-tolerant control were analyzed. Then the characteristic structure deployment method was adopted. At the
same time of the limit points of the system being deployed the characteristic vectors were also deployed and the sys—
tem was regulated once again to obtain the stability and reliability of the whole system after a fault has occurred.

Furthermore the concrete design steps of the characteristic structure deployment method were given. Afterwards on
the basis of the method under discussion a passive fault-tolerant controller was designed. Finally at the design oper—
ating point of an aeroengine when a fault occurred to its simulation system i. e. when the parameters were being
perturbated a simulation analysis was performed of the robustness of the fault-tolerant controller system thus de—
signed. The simulation results show that after the characteristic structure deployment the stable state output values
of the system can be adjusted to ones close to those of the original system with the system performance being main—
tained 1. e. the system has a relatively good fault-tolerant ability. Key words: engine fault fault tolerance robust—

ness characteristic structure stability



