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Tab. 1 Industrial and elementary analytic results
of coal and sludge
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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
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and reaction atmosphere etc. on the HCI release. Furthermore the influence of the CaCO, adding amount and tem—
perature on the HCl removal efficiency was investigated and by using a GASMET DX4000 model infrared gas analy—
zer the concentration of the HCI released was real4ime measured. It has been found that with an increase of the pro—
portion of the sludge mixed and diluted the volume of the HCI released will increase while the conversion rate of Cl
to HCI will decrease. To increase the temperature will promote the HCI release however after 600 °C the conver—
sion rate of CI to HCl will change little. The proportion of oxygen in the carrier gas will make a part of HCl conver—
ted into Cl, resulting in a drop of the conversion rate of Cl to HCI in the sample. A high temperature rise speed will
lead to a large peak value of HCI release. To increase the Ca/( S +0.5CI) molar ratio will increase the HCI removal
rate. When the Ca/( S +0.5Cl) molar ratio is 2 700 “C will be regarded as the optimum temperature for HCI re—

moval. Key words: sewage sludge bituminous coal HCI emissions HCI removal

= Study of the Apparent Drying Kinetics of Papermaking and
Sewage Water Sludge LOU Bo QIAN Wei WU De-zhi( Guangdong Provincial Key Laboratory on Green
Energy Source Technologies College of Electric Power South China University of Science and Technology Guang—
zhou China Post Code: 510640) //Journal of Engineering for Thermal Energy & Power. — 2012 27(4). —494

~497

To study the apparent drying kinetics of sludge is of major significance for guiding sludge treatment. For this pur—
pose a contrast test of paper-making sludge and sewage water sludge with a same specific surface area of 3.24 c¢m”/
g at four temperatures ( 30°C 70°C 102°C and 130°C)) was performed and a fitting of the kinetic equation was con—
ducted. It has been found that the drying rate constant k is an important parameter for studying the drying kinetics of
sludge and the drying rate constant of the paper-making sludge is bigger than that of sewage water sludge. The acti—
vated energies of the paper-making and sewage water sludge are 26. 84 kJ/mol and 27. 423 kJ/mol respectively in—
dicating that the activated energy of the sewage water sludge is slightly bigger than that of the paper-making sludge.

This depends on the fact that the viscosity of the sewage water sludge is comparatively big. Key words: paper-mak—

ing sludge sewage water sludge drying kinetics activated energy drying rate

= Contrast Experimental Study of a
Diesel Engine Burning Rapeseed Oil-based Bio-diesel and Ethanol-diesel in Various Proportions LI
HuiHfen HUANG Jin-cheng HUANG Hao—zhong ( College of Mechanical Engineering Guangxi University Nan—

ning China Post Code: 530004) CHEN Guo-dong ( Xingjian College of Science and Liberal Arts Guangxi Univer—



