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IGCC = Analysis of IGCC Gas Turbine Performance Based on
Field Data TANG Ting ZHU Min ( Key Laboratory for Thermal Science and Power Engineering of Ministry
of Education Department of Thermal Engineering Tsinghua University Beijing China Post Code: 100084 )
ZHANG Xu WANG Er=ing( Huaneng( Tianjin) Coal Gasification Co. Litd. post Code: 300452) // Journal of Engi—

neering for Thermal Energy & Power. —2016 31(2). -172 - 178

Integrated Gasification Combined Cycle ( IGCC) is a complex thermal system and its operating condition is affected
by various parameters. Based on field data a mathematical model has been established to analyze the impacts of the
ambient temperature the syngas LHV and the turbine outlet temperature on the performance of gas turbine. The re—
sults shows that when ambient temperature decreases from 35 °C to —15 °C the thermal efficiency increases rapid-
ly the turbine inlet temperature increases the first stator blade temperature decreases and the turbine cooling is
enhanced. The compressor IGV opening and pressure ratio however is sensitive to the ambient temperature change.

When syngas LHV decreases from 8.31 MJ/kg to 7.05 MJ/kg the unit thermal efficiency the turbine inlet temper—
ature and blade temperature remain stable. Additionally to avoid surge the pressure ratio can be maintained stably
with large syngas LHV variation by using a relatively small IGV opening. As turbine outlet temperature increases

the turbine inlet temperature increases rapidly the first stator blade temperature increases and the turbine cooling
declines. But too low turbine outlet temperature can also result in deterioration of engine thermal efficiency. When
the variation of turbine outlet temperature is large IGV opening can guarantee the changes in compressor pressure
ratio and the air mass flow. Key words: IGCC gas turbine syngas LHV ambient temperature turbine outlet tem—

perature

= Performance Analysis of a Novel Hydrogen-fueled Gas-Turbine
Cycle with Water Recovery WANG Yong-shuai ZHANG Hui-sheng CHEN Jin-wei ( Shanghai Jiao Tong

University Key laboratory for power machinery and engineering of ministry of education Shanghai China Post

Code: 200240) // Journal of Engineering for Thermal Energy & Power. —2016 31(2). —179 — 184

In order to improve the performance of existing hydrogenHueled gas-turbine cycles a novel gas-turbine cycle is put
forward with adding a condenser to recover water by cooling exhaust gas. With the help of IPSEpro the correspond—

ing effects in performance of simple cycle combined cycle and steam-injected cycle fueled with hydrogen were in—
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vestigated and the effectiveness of water recovery and feasibilities of water recovery in these three different cycles
were analyzed. Results shows that water recovery can improve the engine output power and system efficiency in sim—
ple cycle while it deteriorates them in combined cycle. For steam-injected cycle however it effectively addresses
the problem pertaining large amount of water consumption with slightly reduced engine output and self-sufficiency of
recycling water is accomplished. Key words: gas-turbine water recovery condensation efficient of the cycle recov—

ered water flow

= Study on the Effect of Winglet Installation Angle in Vortex
Characteristics of Separation Vortex HU Hao LI Xin-kai WANG Xiao-dong KANG Shun ( North China
Electric Power University Key Laboratory of CMCPPE Ministry of Education Beijing China Post Code: 102206)

/1 Journal of Engineering for Thermal Energy & Power. —2016 31(2). - 185 -192

In order to study the effect of installation angle (8) of delta winglet in the separation vortex characteristics on the
leading edge a delta wing aircraft with corresponding experimental data was first used to verify the numerical meth—
ods employed in this paper. Then five typical winglet installation angles 8 =10°to 30°with an increment of 50 were
selected to study the effect of installation angle by analyzing vortex flow on the wing surface streamline topology in
the cross section the vortex intensity in the winglet downstream and radial motion trajectory. Results shows that in
downstream of X/H <20 ( XHlow displacement and H-winglet height) vortex intensity increases with the installa—
tion angle. When X/H =20 ~80 B =250 has maximum vortex intensity. When X/H >80 8 = 20°has maximum vor-

tex intensity. Key words: winglet installation angle separation vortex vortex characteristics

= Unsteady Characteristic Analysis of Thickened Centrifugal
Pump Blade with UltraJow Specific-speed JIN Yongxin SONG Wen-wu FU Jie XU Yao-gang ( School
of Energy and Power Engineering Xihua University Chengdu China Post Code: 610039) // Journal of Engineer—

ing for Thermal Energy & Power. —2016 31(2). —193 —198

In this paper a centrifugal pump of specific speed ns =58 was used to investigate the blade outlet actual thickness
effects on the performance and unsteady characteristics by changing impeller blade outlet actual thickness and using

CFD technique. The simulation results show: Increasing blade outlet actual thickness will increase the head of cen—



