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A Stress Reliving 893/2h/Air cool
B Saturating 1313 K/2h/Air cool,
ageing 823 K/2h/Air cool
C Saturating 1313 K/2h/Air cool,
ageing 893 K/2h/Air cool
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Non-dimensional flow

HP or GG turbine outlet flow

HP or GG tlElhine

LP or power turbine inlet flow

'
T

HP or GG turbine
inlet flow

LP_or power turbine
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Science, Technology & Management
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Solar Centaur Performance Improvement Using Steam Injection

Steam Injection is one of the most effective methods to improve the performance and decrease the emission of gas
turbine engines. In this study, the effect of using steam injection system on the performance of Solar Centaur gas turbine
engine was simulated and output power, thermal efficiency, compressor surge margin, velocity field in axial turbine and
turbine isentropic efficiency was examined. In two-shaft engines, turbine inlet temperature and gas generator spool speed
are two parameters which limit the output power. On the other hand, matching between compressor turbine and power
turbine is a significant phenomenon that affects the performance of engine under steam injection condition. Based on
these parameters, three different scenarios for steam injection in the engine were established and, the performance of
gas turbine under the condition of these scenarios was simulated. According to the results, there is a new matching point
which maximizes the output power and efficiency of gas turbine engine under steam injection.

Rotor Dynamic Analysis of a Steam Turbine By Using Finite Element Method

Rotor Dynamics is one of the main branch of mechanical engineering that scrutiny lateral and torsional vibration. The most
important parts, which influence on dynamic systems are include: Disc, shaft, blade, bearing and seal.

The purpose of this study is to find the critical speed of the turbine shaft, analysis of each row blades and possibility of
resonance phenomena in the blades. To achieve this goal, modal analysis has been used.

Why Industrial Estates should use CHP in Iran?
What infrastructure is required for this use?Element Method

Due to centralization of different industries in Industrial Estates, the consumption of electricity power is high. Most of these estates
are far away from power plants which cause huge waste of power in a transmission system (distribution grid). In addition, because of
the existence of a variety of industries in these estates, the possibility of heating energy and cooling energy usage during the whole
of the year have increased. As a result, power generation at Industrial Estates will reduce the transmission waste and also, with
recovering energy from the initial stimulus, they can be used in heating and cooling systems which is a great advantage for CHP/
CCHP systems. At last, the requirement of processed viper in industries will be another competitive advantage for these systems.

Solar Centaur Combustion Chamber Cooling Design Upgrade

The combustor liner of the Solar Centaur is of annular type with 10 fuel injectors. The compressor outlet flow is divided
into three streams being the bypass flow between the outer liner and the combustor case, the main flow entering the liner
and the flow passing the channel between the shaft and the inner liner. The bypassing flows further make cold air film,
protecting the inner and outer liner walls from hot combustion gases. The cooling air holes were redesigned in a fashion
to reduce temperature gradients and the number of points with high metal temperature. The new design is superior to the
base model in both life time and performance, where burner exit temperature is increased by 35 degrees of Fahrenheit
and shaft power is 15% higher. Three dimensional simulation of hot and cold flows were done using CFD for both base
and upgraded models and the resulting discharge coefficients and air fractions were compared.
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Modeling, Validation and Parameter Study of Three
Dimensional Turbomachinery Flows Simulation

This paper presents the parameters required to simulate axial turbomachinery flows. Turbomachines may be involved
several physical phenomena and geometrical effects such as unsteady flow, boundary layer separation, transition to
turbulence, tip leakage and secondary flows. Because of the method of simulation must follow the physics of flow field,
before starting turbomachinery simulation it should be determined what phenomena affect the results. By using several
simulations, a method is described for steady state flow simulation of turbomachinery stage. Turbulent boundary layer
grid generation parameters and domain mesh resolution is introduced and best method for parameter selection is stated.
Two equation turbulence models (k-¢, k-w and SST) have been chosen. Finally, flow equations discretization methods
are compared to select the best model to ensure the experimental results. To validate the different models, CFD results
of reference compressor stage and turbine compared with experimental results. This comparison demonstrates the
effects of these parameters on CFD simulation for turbomachinery performance parameters prediction.

Weldability of 17-4 PH stainless steel in manufacturing
centrifugal compressor impeller

Weldability of 17-4PH stainless steel for centrifugal compressor impeller was considered. Welding test were carried out on
the precipitation hardened steel of the 17-4 PH type. As well as following heat treatment have been considered. The best
result: high tensile strength and high corrosion resistance were obtained for solution the sample welded in temperature
1313 K followed by ageing in 893 K.

Protective Coatings for Compressor Components in Gas Turbines

The dimensional and mechanical integrity of the compressor parts of a gas turbine play a critical role in the performance
and availability of the system as a whole. Due to a variety of mechanisms serving to deteriorate the surface condition
of compressor parts, significant losses in efficiency, up to 3%, can occur as a result of increased aerodynamic drag. If
left unchecked, these damage mechanisms can ultimately compromise mechanical strength, which can then potentially
lead to catastrophic failure. Industry-wide estimates indicate that catastrophic compressor blade failures account for
approximately 20% of the total damage occurring in industrial gas turbines. The primary mechanisms causing compressor
parts surface deterioration are corrosion/oxidation, wear/erosion and roughness/fouling. Given the relatively corrosive/
erosive operating environment of a modern industrial gas turbine compressor section, and the predominant usage of
stainless steels as materials of construction for compressor components, it is clear that the use of protective coatings could
maximize component life and increase compressor efficiency.

Temperature Matching of Solar Centaur by Modifying The Throat Area of The
Power Turbine

The maximum continuous power of a gas turbine engine is often governed by parameters such as compressor discharge
pressure and temperature, spool speed and exhaust gas temperature. The performance of the two-shaft gas turbine
studied here is limited by either gas producer spool speed or power turbine rotor inlet temperature, based on working
condition. In all ambient temperatures lower than the match day, the turbine runs at full load speed limited and as a
result, at lower than rated firing temperature. On the other hand, all ambient hotter than the matching temperature tend
the turbine to run rated temperature limited, hence at lower than nominal gas producer speed. Ambient matching can
be accomplished by altering the flow capacity of the power turbine so that rated speed and maximum firing temperature
occur simultaneously at full load in an ambient temperature of choice. A method utilizing combination of off-design
thermodynamic cycle calculations and mean-line analysis of the flow passing through power turbine nozzle was
developed in order to relate optimal matching temperature to throat area. The approach was further used to compare
the performance of four different temperature matched cases. Finally some suggestions with regard to applying the
modification in a repair facility were made.
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