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Gang ( National Key Laboratory on Coal Combustion Central China University of Science and Technology Wuhan

China Post Code: 430074) // Journal of Engineering for Thermal Energy & Power. — 2012 27(4) . —-472 ~477

To solve such problems of a large-capacity boiler as a frequent change in coal quality a small design allowance for
the wet-method desulfurization system a large work load and a high cost of an extension project etc. an on-the-spot
test was conducted of a 220 t/h boiler installed with an in{urnace calcium spraying system and the influence of the
spraying location and Ca/S on the desulfurization efficiency was obtained. Furthermore in combination with the nu-
merical simulation results of the combustion of a 660 MW unit the authors concluded that the optimum height for
desulfurization by spraying calcium is around 40.51 m. By measuring and calculating the ash composition ash melt—
ing point and particle diameter distribution etc. the authors arrived at a conclusion that an additional installation of
the inHurnace calcium spraying auxiliary desulfurization system to the 660 MW unit did not worsen the corrosion

ash deposition slagging and wear of the heating surfaces of the boiler and the overall efficiency of the boiler de—
creased by 0.757% at the most outside indicating that it has a relatively good safe and cost effectiveness. The re—
search results are of realistic significance for power plants to widen the adaptability of their boilers for various coal
ranks enhance the reliability of their desulfurization systems and meet increasingly strict emissions standard etc.

Key words: calcium spraying desulfurization auxiliary system efficiency corrosion ash accumulation and slagging

wear
35°C CaCoO, 304 316 = Surface Fouling Characteristics of Stainless Steel 304
and 316 in CaCO; Solution at 35 °C SHENG Jian ZHANG Hua SHI Xuefei ZHAO Ping ( College of

Energy Source and Power Engineering Shanghai University of Science and Technology Shanghai China Post Code:

200093) //Journal of Engineering for Thermal Energy & Power. — 2012 27(4) . —478 ~482

Stainless steel 304 and 316 are commonly-used materials for heat exchangers. To study the growth characteristics of
CaCOj crystallization fouls on the surface of both metals is the first step for studying the means to resist the fouling.
In 0.05 g/1 CaCO, solution at 35 °C by employing the static-state reaction method the authors studied the growth
characteristics of CaCOj; on the surface of both metals. The weights of fouls were obtained at different times by adop—
ting the weighing method and the microscopic morphology of the fouls at different times was acquired by using a
scanning electronic microscope ( SEM) . The research results show that under a same condition the weights of fouls
on the surface of stainless steel 316 and 304 are very close. To enhance the pH value can not only increase the
weight of fouls but also promote the formation of square aragonite and calcite and aragonite can increasingly recrys—

tallize into the most stable crystal( calcite) in thermodynamics. To increase the pH value can make the metallic sur—
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face produce more crystal nuclei and the crystal distribution is irregular resulting in a cross and superimposed

growth. Key words: CaCOj; crystallization foul coupon test crystal morphology crystal size distribution

= Analysis of the Performance of a Chemical Vessel Make-up Water
Pump Based on a Fluid-solid Coupling ZHU Likai HU Jing-ning ZHANG Jun-hui LI Hao ( Engineer—
ing Technology Research Center for Fluid Machinery Jiangsu University Zhenjiang China Post Code: 212013) //

Journal of Engineering for Thermal Energy & Power. — 2012 27(4) . —483 ~488

Three groups of models were designed for chemical vessel supplementary water pumps and three-dimensional models
were established by using the software Pro/E. CFD software was used to conduct a simulation and a test was per—
formed of the hydraulic models to acquire an optimum model by comparing the test results with the simulation ones.

The link of the CFD with the Static Structural and Modal was established by using the Ansys Workbench to conduct
an analysis of the optimum model. On the basis of the three-dimensional steady numerical calculation results of the
pump and by making use of the sequence coupling technology an iterative calculation was performed of the solid
and fluid domain to analyze the static stress and vibration mode of the impeller. It has been found that under the ac—
tion of the hydraulic pressure the maximal displacement due to the blade deformation occurs at a place nearing the
trailing edge of the blade. Due to an action of the balance holes the equivalent stress of the blade is relatively uni—
form and small. Under the action of the pressure difference before and after the wheel the hub has a relatively big e—
quivalent stress. Under the design operating condition the deformation of the hub has a conspicuous influence on the

vibration mode. Key words: chemical vessel supplementary ( CVS) water pump static stress mode fluid-solid cou—

pling

HCI = Experimental Study of HCI emissions and Removal During
Combustion of Coal Mixed and Diluted with Sewage Sludge CUI Hao ZHANG Cheng XIA Ji CHEN
Gang( National Key Laboratory on Coal Combustion Central China University of Science and Technology Wuhan

China Post Code: 430074) //Journal of Engineering for Thermal Energy & Power. — 2012 27(4) . —489 ~493

Power generation by burning coal mixed and diluted with sewage sludge is a sludge treatment method with a relative—
ly good prospect. However a great amount of HCI gas produced during the combustion may result in such harms to
the heating surfaces as corrosion and erosion. By making use of a horizontal tube type reactor the authors studied the

influence of such factors as temperature rise speed combustion temperature proportion of sludge mixed and diluted



