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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



