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Fig. 2 Flow chart for simulating the fouling
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Fig. 7 Predictions of the tendency of the exhaust gas temperature of the gas turbine based on the

ARIMA(p d gq) model
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Taking the 30KW micro gas turbine of one company as the study object adopting the analogue simulation method

the paper discusses the feasibility of using four kinds of biogas including straw gas cotton wood gas wood chip gas
and methane as the fuels of the gas turbine and calculates the safety operating conditions of micro gas turbine with
the various biogas fired. The study results show that the straw gas and cotton wood gas with low heating value is un—
able to apply to the gas turbine because the gas fails to satisfy simultaneously the requirements of compressor surge
margin and those of turbine inlet temperature. The wood chip gas and methane with high heating value can apply to
the micro gas turbine. The wood-chipfired gas turbine can operate safely with the compression ratio of 3. 247 ~
3.251 and the power of 18.13 ~32 kW and the methane-fired gas turbine can operate safely with the compression
ratio of 3.203 ~3.207 and the power of 15.9 ~32 kW. In order to solve the problem of fuels with low heating val—
ue failing to apply to the gas turbine this paper proposes a solution on compressor improvement and verifies that the
solution can increase the compressor surge margin as well as the turbine inlet temperature when the fuels with low
heating value fired and make the gas turbine operate safely. Key words: biogas micro gas turbine surge margin

turbine inlet temperature compressor improvement

= Prediction on Gas path Performance Degradation of
Gas Turbine Based on Time Series Model WANG Wei-ying LI Shu-ying ( College of Power and Energy
Engineering Harbin Engineering University Harbin China Post Code: 150001) WANG Jianfeng ( CNOOC ( Chi-
na) Co. Lid. Beijing China Post Code: 100000) CUI Bao ( No.703 Research Institute of CSIC Harbin China

Post Code: 150078) //Journal of Engineering for Thermal Energy & Power. —2016 31(3). —50 -55

For the problems of compressor performance degradation and regular cleaning maintenance caused by compressor
fouling in the actual operation process of gas turbine the paper develops a prediction approach based on time series
model for gas path performance degradation of gas turbine. On the basis of gas turbine thermal modeling and simu-—
lation taking exhaust gas temperature of gas turbine as an example the paper conducts the validity evaluation on the
application of time series model in the prediction on gas path performance degradation of gas turbine. The study re—
sults indicate that by using the approach the prediction on the changes of the gas path performance parameters of
gas turbine can be transformed into the time series prediction problem. In this way the prediction on gas path per—
formance degradation of gas turbine can be realized effectively and then cleaning maintenance as appropriate for
compressor can also be implemented. The approach provides a new way to online condition monitoring and fault di—

agnosis for gas turbine so it has a certain engineering application value. Key words: gas turbine performance deg-
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radation compressor fouling time series model

= Numerical and Experimental Study on Positive-curving & E-
venly-doading Blade in Transonic Condition KANG Lei XU Wei ZHANG Yan ( No. 703 Research Insti—
tute of CSIC Harbin China Post Code: 150078) ZHOU Rui-un ( Grand New Power Co. Lid. Harbin China Post

Code: 150078) //Journal of Engineering for Thermal Energy & Power. —2016 31(3). -56 —62

The numerical analysis on four kinds of stator blade including evenlydoading blade positive-eurving & evenlydoad-
ing blade aftdoading blade and positive-curving aftdoading blade was made under the same boundary conditions

and the air test of the annular cascade test pieces of the positive-curving & evenlyJoading blade was carried out on
the wind tunnel test bench with outlet Mach number of 0. 97. The study results showed that positive-curving blade
can control effectively the secondary flow of tip section realize the homogenization of the loss at the radial direction
and make the Mach number contour orthogonal to the central line of the flow channel. Under the same boundary
conditions for both the evenlydoading blade and aftdoading blade effective positive-curving can make the total
pressure recovery coefficient increased by more than 1% . Key words: positive-curving blade aftdoading evenly—

loading wind tunnel test

= Research on Optimization of Coal Distribution Based on Mixture
Design GUAN Hai-ying ZHANG Hai-ying ( Key Laboratory on Complex System Control and Intelligent In—
formation Processing Xian University of Technology Xian Shanxi Province China Post Code: 710048) LIU Yu-
ming ( Baqgiao Thermal Power plant of Datang Shanxi Power Generation Co. Ltd. Xian Shanxi Province China Post

Code: 710048) //Journal of Engineering for Thermal Energy & Power. —2016 31(3). -63 -69

Under the preconditions of ensuring the normal operation of coalfired boiler unit and meeting the needs of the unit
load in order to improve the composite indicators such as coal distribution cost calorific value sulfur content ash
content volatiles and so on on the principle of mixture test design with consideration of three factors including
high-ealorie & low-sulfur coal medium-calorie & medium-sulfur coal and low-calorie & high-sulfur coal the ex—
treme vertex method was adopted for coal distribution design. In combination with the enterprise coal distribution
status and environmental protection requirements the optimal proportion of three factors was obtained by using the

multi-index response optimization model which established by analyzing and processing the test data. The results in—



