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= Edification from a Single-shaft Layout of Gas-steam Combined Cycle
Power Generators] , |/WANG Zhi-tao, LI Shu-ying, SUN Yudeng (College of Power and Energy Source Engineer-
ing, Harbin Engineering University, Harbin, China, Post Code: 150001) // Journal of Engineering for Thermal Energy &
Power. — 2009, 24 (5).—549 ~553

Proceeding from the empirical data of various single-shaft layouts of latest gas-steam combined cycle power generator units
supplied by GE, Mitsubishi, Siemens and Alstom company etc. for the world power markets, a preliminary argumentation
was conducted of a version in which an TFEP (integrated full electric propulsion) marine combined power plant was used
as a primer mover module. Moreover, the feasibility of the module in question based on a combined power plant was inves-
tigated and the improvement for full electric populsion versions published for two warships of USA and one CVN (carrier
vessel nuclear) warship of Great Britain was compared with some meaningful viewpoints being obtained. Summing up vari-
ous circumstances, the authors have concluded that the use of a single generator can reduce the total weight by over 10%
compared with the use of two generator sets having the same power output. The version thus obtained can reduce the num-
ber of generators by one half and decrease the land area occupied by over 10 %, resulting in weight reduction and signifi-
cant simplification of relevant equipment items. In the meantime, the reliability and maintainability of the system can be
improved. Key words: gas-stean combined cycle power generator unit, integrated full electric propulsion (IFEP), com-

bined power plant, prime mover module

= Recent Advances in the Study of a Pressurized-steam Flash Evapora-
tion Method for Seawater Desalination] ., | /CHOU Qiao-li, JIN Cong-zhuo (Hefei Swan Refrigeration Science and
Technology Co.Ltd. , Hefei, China, Post Code: 230088), JIN Cong-zhuo, SHU Peng-cheng (Xi’ an Jiaotong University,
Xi’ an, China, Post Code; 710049)/ /Journal of Engineering for Thermal Energy & Power.— 2009, 24 (5).—554 ~559

Analyzed, compared and summed up were the following problems in an open heat enthalpy process among the currently
available seawater desalimation methods, including the multistage flash evaporation method and multi-effective distillation
one. The problems are: condensate latent heat loss of the secondary steam, fouling and corrosion of the distillation
method, seawater pretreatment and unstable water quality of its product when a reverse osmosis method is adopted. Sum-
ming up all the merits of the methods under discussion, the authors have presented for the first time the flash evaporation
method with the highest themal efficiency to attain the best water quality of its product.Such a wholly new, optimum and
integral pressurized-steam and seawater desalination process features low investment costs and an independent flash evapo-
ration operation coupled with a modularized combination poduction and other technical advantages. Due to the proven and
comprehensive integration technology and the plant safe and reliable operation, the method in question will certainly re-
place the various currently available methods step by step with its excellent technology and cost-effectiveness, unifying the
seawater desalination markets and initiating the further development of seawater desalination technologies. Key words:

pressurized steam, flash evaporation, seawater desalination, plant

= Influence of Air-film Hole Shapes on Turbine Blade Air-film
Cooling Effectivenessy , ]/ DAI Ping (College of Power and Fnergy Source Engineering, Haibin Engineering Uni-
versity, Harbin, China, Post Code: 150001), LIN Feng (Gas Turbine Research Department, CSIC. (China Shipbuilding In-
dustrial Corporation) Harbin No. 703 Research Institute, Harbin, China, Post Code: 150036)// Journal of Engineering for
Thermal Energy &Power. — 2009, 24(5). —560 ~ 565

On the basis of a bulk flow control method, discretized was a three-dimensional steady incompressible N-S equation. By
using a non-structured grid and two-layer k-€ turbulent flow model and under the condition of the air blowing ratio M be-
ing, 0.6 and, 1.2, numerically simulated was the influence, of air-film hole shapes on turbine blade air-film cooling effec-
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tiveness, and obtained was the flow field distribution around the air-film holes. The hole shapes chosen were cylindrical,
forward flared, slot-shaped forward flared and new type converzing-diverging slotted holes. It has been found that the cool-
ing efficiency of cylindrical holes is reduced significantly with an increase of the air blowing ratio, the cooling efficiency of
dot-shaped forward flared holes is superior to that of ¢ylindrical and forward flared holes and the cooling efficiency of con-
verging-diverging slotted holes at different air blowing ratios is invariably higher than that of the other three kinds of hole
shapes.The converging-diverging slotied holes and slot-shaped forward flared holes can restrain the production of reverse
vortex pairs lo a certain extent and sirengthen the wall-adhesion property of jet flows, thus enhancing the woling effective-
ness to wall surfaces. Key words: turbine blade, wnverging-diverging slot-shaped hole, slot-shaped forward flared hole,
air-film cooling efficiency, turbulent flow model; numerical simulation

= Numerical Simulation of the Kinetic Characteristics of a Labyrinth
Gland Rotor[ . ]/ YAN Xin, LI Jun, FENG Zhen-ping (Tutbomachinery Research Institute, Xi’ an Jiaotong Univer-
sity, Xi’ an, China, Post Code: 710049), JIANG Yu-e (Henan Tailong Science and Technology Development and Applica-
tion Co. Lid. , Zhengzhou, China, Post Code: 450007)// Journal of Engineering for Thermal Energy & Power. — 2009, 24
(5).—566 ~570

By way of seeking numerical solutions to a three-dimensional RANS (Reynolds-Averaged-Navier-Stokes) equation, studied
were the kinetic characteristics of a 16-tooth labyrinth gland rotor and analyzed was the influence of the inlet pre-swirling
on the kinetic characteristic coefficient of the rotor in question at two rotating speeds. In additions in the absence of the in-
let pre-swirling and at two pressure ratios, the variation relationship of the cwss rigidity and direct damping coefficient of
the labyrinth gland system with the rotating speed was calculated and the calculation results were compared with the test
ones and the values calculated by using two volume controlled BF (bulk flow) methods. The research results show that the
numerical method adopted can predict relatively well the kinetic characteristics of the labyrinth gland rotor and the calcu-
lated results are better than those obtained by using dual volume contwlled BF methods. As regards labyrinth glands, the
cross rigidity is approximately in direct proportion with the inlet pre-swirling and increases with an increase of the rotating
speed. The direct damping is not sensitive to both the rotating speed and inlet pre-swirling, but increases rematkably with
an increase of the pressure ratio. An excessively lage inlet pre-swirling and wtating speed can invariably reduce the sta-
bility of the rotor. The labyrinth gland system operating at a bigger rotating speed can enhance its oior stability by apply-
ing a rational inlet pre-swirling. Key words: labyrinth gland, rotor kinetic characteristics, inlet pre-swirling, BF (bulk

flow) method, nmumerical simulation

= Numerical Simulation Study of a Three-dimensional Unsteady
Flow in a Fan Under Distorted Air Admission Conditions] , |/XU Kaifu, QIAO Wei-yang, LUO Hua-ling (Col-
lege of Power and Energy Source, Northwest Polytechnic University, Xi" an, China, Post Code: 710072) // Journal of Engi-
neering for Thermal Energy & Power. — 2009, 24(5). — 571 ~ 576

Analyzed was a three-dimensional compressible model for calculating three-dimensional flow fields and performance of an
axial-flow fan/ compressor; in which a streamline curvature method was adopted to obtain a source tem of a turbine doing
work to air flows by blades. Subsequently, by seeking solutions to a three-dimensional unsteady Euler equation involving
the source term, a simulation was perfomed of an inner three-dimensional flow field and performance of a fan/ compres-
sor. By using the model, the three-dimensional flow field and perforance of a transonic fan rotor were numerically simu-
lated and analyzed, especially, the three-dimensional inner flow fields and aerodynamic performance in the absence and
presence of an abnormal inlet distortion were analyzed and compared. The esearch results show that the three-dimension-
al-theory-based prediction model can effectively analyze the influence of an inlet air distortion on the performance and sta-

bility of an axial-flow fan. Key words: streamline curvature, method, source ferm, semi-actuator, disk, inlet distortion



