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= Economics Study of Configuration Theory Based on Triangular
Elements] , | [ZHOU Sheng-bing, CHEN Lin-gen, SUN Feng-rui (Departmant of Power Enging, Naval University of
Engineering, Wuhan, China, Post Code: 430033) // Journal of Engineering for Thermal Energy & Power. — 2006, 21
(5). —441~444

Based on a wnfiguration theory and first of all with triangular elements serving as an object of study along with a release
of angle constraint, an economic analysis was conducted of a given area for the purpose of minimizing total freight charg-
es. On this basis, the triangular elements wewre assembled into new rectangular configuration entities and then a same
analysis was performed. A similar endeavor was kept up until a complete analytic solution had been obtained. A compari-
son of the optimization results with those available in relevant literature shows that the economic optimization conducted for
the given area by using triangular elements would result in even lower freight charges. Moreover, when various transporta-
tion channels are no longer perpendicular to one other and a continual optimization of their included angle is pursued, the
freight chaiges will be further reduced. It has been found that the use of wiangular elements for performing an economic
optimization along with a release of angle constraint can result in even lower freight chages. Key words: configuration

theoty, ecnomics, triangular elements, generalized thermodynamics optimization

=Recent Advances in the Study of Aerodynamic Performance of Steam Turbine
Exhaust Hoods| , | fI Dianxi, FAN Yi, JIN Jie-min, et al (Hatbin No.703 Research Institute, Harbin, China,
Post Code: 150036) // Joumal of Engineering for Thermal Energy &Power. — 2006, 21(5). — 445 ~ 449

The exhaust hood of a steam turbine is a passage for connecting the outlet of the last stage of a condensing type steam tur-
bine with its condenser. To improve its aerodynamic peformance can lead to a higher efficiency of the steam turbine. An
analysis is conducted of the study of exhaust hoods from the following two aspects: mumerical analysis and experiments. In
addition, innovative measures to enhance the aerodynamic performance of exhaust hoods are also summarized. It has been
found though the analysis that a joint numerical analysis of wet steam gas-liquid two-phase flow in the last stage and ex-
haust hoods represents the current development trend of numerical analysis of flow fields in exhaust hoods, and model ex-
periments are the main methods for the study of exhaust hoods. As the performance of exhaust hoods is greatly influenced
by inlet steam flows, the inlet flow field should reflect the actual conditions of the last stage outlet flows. Moweover, spe-
cial attention should be paid to the simulation of outlet steam flows on top of the cascade. The innovative measures to im-
prove the aerodynamic perfomance of exhaust hoods can be given as follows: adoption of a diffuser with a negative exces-
sive height; adoption of an unsymmetrical diffuser; split-face arrangement of an axial-grid type vortex damper; adoption
of moisture removal measures to minimize wetness-caused losses; improvement in condenser throat structure and reinforce-

ment system. Key words: steam turbine, exhaust hood; aewdynamics, numerical analysis, model experiment

= Three-dimensional Optimized Design of an Air-cooled Turbine Stage| .

] ZHAO Hong-lei, WANG Song-tao, HAN Wan-jin (Propulsion Theoty and Technology Research Institution under Har-

bin Irstitute of Technology, Harbin, China, Post Code: 150001), LI Dong-ping (Harbin No. 703 Research Imstitute,

Harbin, China, Post Code: 150036) // Joumal of Engineering for Thermal Energy &Power. — 2006, 21(5). —450 ~
455

With the continuous improvement in perfoimance of modemn aeroengines, the design of air-cooled turbines has become ev-
er more important. Many people have cnducted a study of optimized design of modern aewengines without the use of
cooling air. However, with respect to the optimized design with cooling air, to date, no literature has yet been available.
By a combined use of an artificial neural network and a genetic algorithm, a three-dimensional optimized design was con-
ducted of blade profiles and inter-stage matching of an air-cooled turbine stage. By solving a full three-dimensional viscid

flow NS equation, -a flow field calailation was performed.  The optimization process involves the adoption of a method,
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under which the calculation was first conducted on a warse grid without the use of cooling air, followed by a check calcu-
lation on a fire grid so as to shorten optimization time and enhance optimization efficiency. The calculation result shows
that without cooling air the losses in both stator and wtor blades will somewhat be reduced and the performance enhanced
with an increase in the turbine stage efficiency by 1% . With different cooling-air flow rates, the check calculation result
shows that the stage efficiency will rise by 0.80% to 0.92%. The tendency featuring an increase in efficiency is basical-
ly identical to the case when no cooling air is used. This indicates that the method under discussion can be used for the
optimized design of air-cooled turbires. Key words: air-cooled turbine, three-dimensional optimization, genetic algo-

rithm, artificial neural network

=Numerical Analysis of Various Factors Affecting FHlow Rate
Deviation in Water Walls of Controlled Circulation Boilers| ., | CHU Yuntao, ZHOU Huai-chun (State Key
Laboratory of Coal Combustion under Huazhong University of Science and Technology, Wuhan, China, Post Code:
430074) // Journal of Engineering for Thermal Energy &Power. — 2006, 21(5). — 456 ~ 460

With a 300 MW controlled circulation boiler sewing as an object of study, a numerical analysis was conducted of the ma-
in factors affecting the flow rate deviation in water walls. Three-dimensional furnace flue-gas temperature distribution and
furnace radiation energy signals obtained by the use of a combustion detection system were utilized to calculate wall-sur-
face heat-flux distribution. With the actual deviation in thermal loads serving as boundary conditions, a numerical simula-
tion method was adopted to study the effect of boiler operational and structural parameters on the deviation in flow rates.
Such parameters include themal load of waterwalls, boiler drum pressure, specific enthalpy of feedwater, boost pressure
of circulating pumps and tube diameter of risers etc. The simulation results indicate that the diameter of the risers has the
greatest influence on the deviation in flow rates followed by boiler drum pressure and wall-surface themal loads. The di-
ameter of the risers has an optimum design value. Under the condition of such a diameter, a boiler can adapt to any
changes in operational parameters, maintaining a comparatively good water circulation state. Moreover, when the struc-
tural parameters of a boiler have been determined, the boiler unit can secure a small deviation in flow rates favorable to
water-circulation while operating under the condition of a relatively high boiler drum pressure, relatively low feedwater
specific enthalpy and moderately high boost-pressute of circulating pumps. Key words: controlled circulation boilers,

boiler water wall, circulating pump, deviation in flow rates, numerical analysis

=Improved Design of an Oil-fired Hot-water Boiler and Its Analysis] , | /
HUANG Hui-lan, WU Zhi-min, I Gang (Power Engineering Institute under University of Shanghai for Science and
Technology, Shanghai, China, Post Code: 200093), QIN Jian-ping (Guangxi Nanning Xinfeng Technology Research In-
stitute, Naming, China, Post Code: 530005) // Journal of Engineering for Thermal Energy &Power. — 2006, 21(5).
—461 ~464

Traditional shell-and-tube type hot water boilers are characterized by a large volume, a complicated structure with thermal
stress concenirations, high production cost and occasional difficulties in erection, after-sales and orrsite maintenance. To
overcome the shortcomings of the traditional hot-water boilers, the design of the oil-fired hot water boilers have been im-
proved on to assume a group-annulus structure. A themmal and dynamic analysis was performed of the thermodynamic pa-
rameters of a finished product boiler with a tested heat generation amount equivalent to 350 kW. The results of the analy-
sis indicate that the original and unique heat exchange structure of group-annulus type hot-water boilers can reduce ther-
mal stresses and intensify convection heat exchange in the boilers. The radiation heat-exchange space and surfaces inside
the furnace are comparatively lage, leading to an outstanding heat-exchange performance. When the total heat-exchange
quantity is constant, the group-annulus type boilers feature a small volume and heat-exchange surface area, a low metal
consumption and a better performance-price ratio when compared with shell-tube type boilers. Key words: hot water

boiler, ., structure, . analysis



