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Hg. 1 Physical model for several kinds of cascade
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Fig. 2 Schematic drawing of the sectional profile at

the root and top of the three kinds of cascade

1
Tab. 1 Comparison of various equivalent efficiencies of the blade
W IW
1 827 700 0.919 5 263 509 0.814 5
1873 800 0.921 109 264 340 0.860 077
1948 400  0.930 96 269 650  0.894 036
C 25° 1962900 0.934 12 276 750 0.864 46
C 30° 1968200 0.932 56 277 350 0.867 76
J 25° 1869700  0.920 04 256 910 0.85 283
2.1
3 3 N
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Fig. 3 Static pressure distribution along the blade
profile in various sections of the stator blade

at the rated load operating condition
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Fig. 4 Static pressure distribution along the blade
profile in various sections of the rotor blade

at the rated load operating condition
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Fig. 6 Static pressure distribution along the blade
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Fig. 5 Static pressure distribution along the blade

g . . rofile in various sections of the rotor blade
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= Study of the Fault Diagnosis of a Gas Turbine Fuel
System Based on a Self-organized Network YI Shuang LI Shu-ying ( College of power and energy engi—
neering Harbin Engineering University Harbin China Post Code: 150001) XU Zhi-qiang YANG Zheng-wei
( CSIC Harbin No. 703 Research Institute Harbin China Post Code: 150078) //Journal of Engineering for Thermal

Energy & Power. — 2014 29(3) . -238 —241

In the light of such specific features as several signs of a fault during the actual operation of the fuel system of a gas
turbine and difficulty in obtaining single and standard fault data put forward was a method for diagnosing any faults
of a fuel system based on a self-organized neural network. The method in question chosen proper fault characteristic
parameters of the fuel system to form a sound and correct analytic network for diagnosing any faults by establishing
a model for diagnosing faults of a fuel system. With the operating state of the fuel system of an industrial gas turbine
serving as an example to conduct an analysis the operation data of the following three monitoring parameters were
chosen as the sample input for the fault diagnostic model namely the opening degree of the gas valve pressure
difference of the gas valve and gas control pressure and the three types of commonly seen fault were chosen as the
output of the network namely gas pipeline leakage clogging of the gas filter and fault of the gas valve. With the ac—
tual operation data serving as the sample of the network under the test the actual operation fault of the gas turbine
in question was tested. The test results show that the method under discussion can be used to effectively diagnose
three typical faults of the fuel system and at the same time can support on-ine diagnosis thus meriting a relatively
good application value for engineering projects. Key words: fault diagnosis self-organized neural network gas tur—

bine fuel system

= Study of Long Blade Technologies for Marine Steam Turbines Under
the Off-design Operating Conditions KANG Lei ZHANG XiuHdeng WANG Chao ( CSIC Harbin No. 703
Research Institute Harbin China Post Code: 150078) LUO Xiao-ming ( Harbin Steam Turbine Works Co. Ltd.
Harbin China Post Code: 150040) //Journal of Engineering for Thermal Energy & Power. — 2014 29(3) . -242
-248

Marine steam turbines are characterized by their multiple operating conditions and variable rotating speeds etc. actu—
al operating peculiarities. The authors have performed an aerodynamic optimization of the long blades in the last
stage of a low pressure steam turbine under the multi-operating conditions by using a numerical simulation method
and a contrast and analysis of the overall performance and loss coefficients of the prototype blade retrofitted blade
and bent blade under two operating conditions. The research results show that the retrofitted blade and bent blade
can make the reaction of the blade along the blade height be more uniform and through the optimization the attack

angle values along the blade height under the off-design operating conditions are smaller thus enhancing the effi-
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ciency by 0.5% —1% at the rated load while heightening the economic performance under the low load operating
conditions far more than those above-mentioned. The retrofitted blade and reardoaded blade can enhance the per—
formance under the off-design operating conditions by around 4% and 7% thus attaining the original intention: un—
der the precondition that the efficiency at the rated load is not becoming lower the economic performance under the
low load operating conditions can enhance by a large margin. Key words: off-design operating condition long

blade bowed and twisted blade secondary flow boundary layer numerical simulation

- ORC = Study of the Influence of the Extraction Steam-
Exhaust Steam Combined Recuperation on the Thermal Performance of a Low Temperature Steam ORC
System YANG Xinde HUANG Feifei DAI Wen—zhi DONG Si-han ( College of Mechanical Engineering
Liaoning Engineering Technology University Fuxin China Post Code: 123000) //Journal of Engineering for Ther—

mal Energy & Power. — 2014 29(3) . -249 -255

To fully recover the steam produced from low temperature waste heat during the hot exploitation of mineral resources
in the tail portion in line with the first and second law of thermodynamics and on the basis of an independent ex—
traction steam recuperation and independent exhaust steam recuperation system proposed was a new type extraction
steam-exhaust steam combined recuperation system and established was an extraction steam-exhaust steam combined
recuperation theoretical model with the low temperature steam serving as the heat source. By preparing a calculation
program the authors analyzed respectively the thermodynamic performance of an ORC cycle with steam extracted

exhaust steam recuperation ORC cycle and combined recuperation ORC cycle and compared with that of an ORC
cycle with no steam extracted. The research results show that all the thermal efficiency net output power and exergy
efficiency of the three recuperation cycles will increase with an increase of the evaporation pressure among them

the combined recuperation cycle has the best thermal performance the thermal efficiency net output power and ex—
ergy efficiency hitting 11.37% 7 593 kW and 51.9% respectively and 19.6% 12.5% and 15. 1% respectively
higher than those of the ORC cycle with no steam extracted under the same operating conditions. For the exergy loss
by unit power consumption various cycles will exhibit a gradual descending tendency with an increase of the evapo—
ration pressure and the ranking of the exergy loss for unit power consumption can be listed as follows: combined re—
cuperation cycle < extraction steam cycle < ORC cycle with no steam extracted. When the evaporation temperature
is 105 °C the corresponding exergy losses for unit power consumption are 0.91 0.95 1.06 and 1.22 respectively.

In the meantime at the same extraction steam pressure the extraction steam coefficient of the combined recuperation
cycle o will be lower than that of the independent extraction steam recuperation cycle. Under the condition that the
mass flow rate of the working medium is basically the same the combined recuperation cycle will result in better

thermal performance. Key words: low temperature waste heat steam organic Rankine cycle steam extraction and



