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Fig. 2 Distribution of the liquid phase volumetric fraction inside the flow passage of the impeller
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Fig. 4 Distribution of the solid volume fraction at various pressures
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Fig. 6 Cavitation performance curves
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ters such as the diameter in the cross section of the spherical boss (D =5 mm 6mm and 7 mm) and arrangement
spacing ( S =10 mm 15 mm and 20 mm) the fouling quantity in a unit area of the test piece can be obtained thus
the anti-fouling rate can be calculated and then curves showing the variation law governing the weight added in a u-
nit area and antifouling rate of the test piece with time can be plotted respectively. The research results show that as
compared with those of a flat plate the weight added in a unit area of the test piece with spherical dents/bosses and
its foul growth asymptotic value will obviously go down. When the influence of the arrangement spacing on the foul
weight is being observed separately the arrangement spacing of 15 mm is deemed as the optimum arrangement spac—
ing in the range of the test at which the foul weight in a unit area of the test piece is minimum thus attaining an op—
timum antiHdouling effectiveness. If the diameter in the section of the spherical boss changes the foul weight in a unit
area of the test piece will assume a tendency of first decrease and then increase with an increase of the diameter a—
bove mentioned. In the range of the test the antidouling effectiveness is considered as the best when the diameter of
the spherical boss is 6 mm. As a result the spherical vortex generator with a combined structure of spherical dents/
bosses can be regarded as an effective element for resisting and prohibiting the foul and has a good prospect for ap-

plications. Key words: spherical dent/boss crystallization foul direct weighing antiHfouling rate

= Method for Calculating the Inner Leakage Flow Rate of a
Steam Trap Based on the Heat Transfer Theory LIU Yang LI Lu-ping ( College of Energy Source and
Power Engineering Changsha University of Science and Technology Changsha China Post Code: 410014) KONG
Hua-shan DENG You-cheng ( Hunan Hongyuan High Pressure Valve Co. Ltd. Zhuzhou China Post Code:

412100) //Journal of Engineering for Thermal Energy & Power. —2014 29(2) . -196 —-201

Based on the heat transfer theory through programming and operating by using the softwareMatlab the authors ob—
tained the data of the characteristic parameters of a valve under various leakage flow rates 1i. e. tube wall tempera—
ture before the valve. By making use of the least square method the data of the tube wall temperature before the
valve were analyzed and processed with the law governing changes of the tube wall temperature before the valve with
the leakage flow rate tube diameter and length. Finally a quantitative correlation formula was obtained by perform—
ing a fitting of the tube wall temperature and the leakage flow rate. The test data from the literature 4 was used to
verify the calculation results. The fitting formula can be employed to diagnose any fault of a steam trap. Key words:

valve leakage flow rate tube wall temperature least square method

= Analysis of the Influence of the Solid Particle Content on the—

Cavitation Characteristics of a Centrifugal Pump WANG Xiudi ZHU Rong-sheng FU Qiang ( Re-
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search Center for Fluid Machinery Engineering Technologies Zhenjiang China Post Code: 212013) ZHANG Jun-
jie ( Xinjie Pump Industry Group Co. Lid. Taizhou China Post Code: 317525) //Journal of Engineering for Ther—

mal Energy & Power. —2014 29(2) . —202 -207

To study the influence of the solid particle content of the working medium conveyed by a centrifugal pump on its
cavitation characteristics a method combining the numerical calculation and a comparison with the test results was
used to perform a study in depth. It has been found that the solid particle content has a relatively big influence on
the cavitation characteristics and the cavitation will be worsened with an increase of the solid particle content. Under
the operating conditions having a constant pressure at the inlet the solid particle content has a relatively big influ—
ence on such factors as changes in the flow trajectory and speed of the vacuoles ete. inside the impeller. Under the
operating conditions having a same degree of cavitation the solid volumetric fraction will increase with an increase of
the solid particle content but will decrease in some areas affected by the cavitation. The solid volumetric fraction in
the flow passages of the impeller will assume a nonlinear variation law as a result of the same variation law of the

cavitation. Key words: centrifugal pump solid and liquid two-phase numerical simulation test

= Experimental Study of the Blended Combustion Charac—
teristics of Furfural Residue and Coal in a Circulating Fluidized Bed PAN Zhi LU XiaoHfeng MEI
Lin WANG Quan-hai( Education Ministry Key Laboratory on Low—grade Energy Source Utilization Technologies and
Systems Chongqing University Chongqing China Post Code: 400030) // Journal of Engineering for Thermal Ener—

gy & Power. —2014 29(2). —208 —212

On a circulating fluidized bed test stand with the dimensions of its furnace being 150 mm x 150 mm x 2 500 mm a
blended combustion experiment was conducted of furfural residue and coal to study the combustion characteristics
and flying ash and flue gas emissions characteristics in the tail portion. It has been found that all the coal fuels
mixed and diluted with furfural residue in a mass proportion from 10% to 50% can produce stable combustion in
the circulating fluidized bed. With an increase of the mixing-dilution proportion of furfural residue the temperature
at the top of the furnace will increase and the carbon content of flying ash in the tail portion will decline while the
particle emissions concentration will increase. With an increase of the fluidized air speed the temperature at the top
of the furnace will increase. The temperature in the dense phase zone will increase the CO emissions concentration
will decline and SO, and NO, emissions concentration will increase. With an increase of the mixing-dilution propor—
tion of furfural residue the CO emissions concentration will increase and SO, and NO,, emissions concentration will

decrease. Key words: circulating fluidized bed furfural residue coal blended combustion



