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Fig. 6 Comparison of the results of the normal
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calculation method in question is effective and reliable. The test results show that the model pump can meet the de—
sign requirements keeping a relatively high efficiency and a relatively wide high efficiency zone at the same time of
realizing an operation without any overload. The test results can offer useful reference for further studying the hydro—
dynamic performance of a non-overload vortex pump and optimizing the design methods. Key words: vortex pump

non-everload orthogonal design numerical simulation

= Experimental Study of the Apparent Heat Staged Recovery of a Sinter
Mine /ZHAO Bin WEN Zhi-hai ZHONG Xiao-hui HAN Xi-giang ( Hebei Provincial Key Laboratory on
Modern Metallurgical Technology Hebei United University Tangshan China Post Code: 063009) //Journal of Engi—

neering for Thermal Energy & Power. —2012 27(5) . -=596 ~599

Based on the waste heat energy stepped utilization theory set up was a test stand for recovering in stages the appar—
ent heat of a sinter mine. Under the condition that the initial temperature of a sinter mine is identical the exergy and
heat recovery rates of the nine groups of orthogonal test operating conditions were compared. The test results show
that under the operating condition of which the particle diameter is 10 — 16 mm the material layer thickness is
1 200 mm the cooling air quantity is 748 m’ /h and the air temperature at the inlet is 70 °C both exergy and heat
recovery rate are relatively high reaching 49.0% and 88. 1% respectively. The average heat recovery rate of a pow—
er and absorption type heat pump-based staged recovery system hits 84. 6% and the average exergy recovery rate
reaches 47.6% averagely 10.7 percentage points higher than the heat recovery rate of a single stage power recovery
system and averagely 2.3 percentage points higher than the exergy recovery rate of the single stage power recovery
system. Key words: sintering and cooling machine medium and low temperature waste heat absorption type heat

pump staged recovery orthogonal test

= Numerical Simulation of the Aerodynamic Performance of
the Blades of a Wind Turbine Based on the Blade-tip Losses WANG Xu-dong WANG Li-cun CHEN
Bin ( Education Ministry Engineering Research Centre for Waste Oil Resource Technology and Equipment
Chongqing Technology and Business University Chongqing China Post Code: 400067) JIANG Ren-ke ( Guangxi
Liugong Machinery Co. Ltd. Liuzhou China Post Code: 545007) //Journal of Engineering for Thermal Energy &

Power. —2012 27(5) . —600 ~603

In the light of the influence of the blade tip losses on the load and output power of a wind turbine contrasted and
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analyzed were Glarent and Shen blade tip loss correction model. With the traditional momentum blade element theo—
ry serving as the basis and based on the improved Shen blade tip loss correction model the authors presented an
aerodynamic correction calculation model for wind wheels. With the help of the model in question a numerical simu—
lation were performed of the axial and circumferential induction factors and output power of a small power test wind
turbine. Through processing and analyzing the test data of the test wind wheel the calculation results and test data of
the model under discussion were compared at the wind speed of 10 m/s and 15 m/s respectively verifying the relia—
bility of the model. The research results can offer guidance for an in-depth study of the load and fatigue characteris—
tics of the blades of a wind turbine and in the meantime can lay a theoretical basis for enhancing the output power
of a wind turbine and lower the cost of the wind power. Key words: wind turbine wheel blade tip loss induction

factor aerodynamic load test comparison

= Calculation and Analysis of the Critical Rotating Speed
of the Rotor System of a Centrifugal Charging Pump in a Nuclear Power Plant FU Qiang YUAN
Shou—-gi ZHU Rong-sheng ( Research Center for Fluid Mechanical Engineering Technology Jiangsu University
Zhenjiang China Post Code: 212013) //Journal of Engineering for Thermal Energy & Power. - 2012 27

(5). 604 ~609

By using the finite element software ANSYS established was the three-dimensional model for the rotor component of
a centrifugal charging pump with its finite element mesh being divided. The inherent modal analysis two support and
three support modal analysis and critical rotating speed calculation of the rotor component were conducted in the dry
and wet state respectively. The modal analytic results show that the dry state base frequency is 228. 37 Hz while the
wet state base frequency is 253.40 Hz 10.96% higher than the former. When two supports are adopted the base
frequency is 72.63 Hz 71.33% lower than that when three supports are adopted. The calculation result of the criti—
cal rotating speed is 13702.5 r/min 204.48% higher than the actual rated speed of the charging pump which is
4 500 r/min indicating that the critical speed can meet the requirements. Key words: nuclear power plant char—

ging pump rotor system critical rotating speed finite element

= Experimental Study of the Influence of Air Tempera—
ture and Humidity on the Ice Covering Characteristics of a Blade LI Lu-ping LIU Sheng=xian TAN
Hai-hui LU Xu=iang( College of Energy Source and Power Engineering Changsha University of Science and Tech-

nology Changsha China Post Code: 410076) //Journal of Engineering for Thermal Energy & Power. —2012 27



