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F AR IR 43 AR R X BREE LA $E 14 2047 = Reliability Analysis of a Ball Mill by Using a Weibull Distribution
Model[ | ,7X ]/ ZHOU Ying-biao, FAN Du-ping (National Key Laboratory on Coal Combustion, Huazhong University of
Science and Technology, Wuhan, China, Post Code: 430074 ), DUAN Quan-peng (Power Generation Engineering Sub-
company , Central South Electric Power Design Institute, Wuhan , China, Post Code: 430071)// Joumal of Engineering for
Thermal Energy & Power. — 2009,24(1). —95~99

Described were a Weibull distribution model and its merits. Fault data of B ball mill in a thermal power plant were classi-
fied and sorted out. When calculating by using a two-parameter Weibull model and three-parameter one, software Matlab
and a correlative coefficient optimization method were used respectively to effect a fitting. The results calculated from the
above data were compared and analyzed . The three-parameter Weibull distribution model is very similar to the two-param-
eter one. As the three-parameter Weibull distribution model is more compatible with actual conditions due to the location
parameters being taken into account, it was used in the actual analysis of a ball mill during its status inspection and main-
tenance. A concrete use of reliability analysis technology is to obtain a mean time between failures (MTBF) by using the
mathematical expectation formula of the three-parameter Weibull distribution. A cyclic inspection period of eqdipment
condition been obtained by employing the correlation between the detection period and MTBF. Also diagnosed was the
fault type based on a failure rate function. Key words: ball mill, reliability analysis, Weibull distribution

AR BRSUORLR S B WA 52 3 RO BU(E A 42] = Numerical Simulation Study of a Micro Gas Turbine Combustor
Burning Gasified Biomass Fuel[ Ti],7{ ]/ ZHANG Wei, WENG Yi-wu, LIU Ai-guo (Education Ministry Key Laboratory
on Power Machinery and Engineering, Shanghai Jiaotong University, Shanghai, China, Post Code: 200240)// Journal of
Engineering for Thermal Energy & Power. — 2009,24(1). - 100 ~ 104 :

When biomass gas is used in a micro gas turbine designed for burning natural gas, the temperature field, velocity field and
combustion characteristics of the relevant combustor may be influenced by a relatively low heat value and different com-
bustible constituents of the gas. The preliminary design of a 30 kW micro gas turbine combustor was performed, and on
this basis, a numerical simulation comparison of the combustor when it bumns methane and the biomass gas was conducted
by using software Fluent. Moreover, investigated were the influence of bumning the biomass gas on the inner flow and tem-
perature distribution in the combustor as well as the NOy emissions, and the causes of such an influence. The foregoing
will provide useful data for the future design of micro gas turbine combustors burning the biomass gas. Key words:

biomass gas, micro gas turbine, combustor, numerical simulation

OWC P RESE B iy 203B - 131 E i1k f12: 50 # = CFD (Computational Fluid Dynamics) Analysis of an Im-
pulse Turbine in an OWC (Ocean Wave Converter) Wave Energy Device[ T!],7X ]/ LIU Zhen, SHI Hong-da (O-
ceanological Engineering Department of Engineering College, Ocean University of China, Qingdao, China, Post Code:
266100) , XIONG Cong-bo ( National Bureau of Oceanography No. 1 Research Institute, Qingdao, China, Post Code:
266061) // Journal of Engineering for Thermal Energy & Power. — 2009,24(1). — 105 ~ 108

In recent years, impulse type turbines provided with fixed guide blades have received widespread attention when used in
OWC (Ocean Wave Converter) type wave-energy power-generation plants. A three-dimensional numerical simulation has
been performed of this kind of turbines by using software Fluent, and the influence of the ratio between the outer-diameter
clearance and the hub on the operation performance of the turbines, investigated . In addition, the pressure distribution and
air-flow conditions on the surface of rotating blades were also studied. The calculation results are in relatively good agree-
ment with test data, thus providing a valuable reference for the turbine design.The numerical simulation method in ques-

tion can become an effective means for an in-depth study of the impulse type turbines for use in wave-energy power gener-
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ation plants. Key words: OWC (Ocean Wave Converter) , wave energy power generation, impulse type turbine, computa-

tional fluid dynamics

Wi FE B R s TR SR AE TR HE B SE B0 BF 5T = Experimental Study of Gas-liquid Mass Transfer Character-
istics of a Liquid-curtain Type Desulfuration Absorption Tower[ fi|,7¥ ]/ LI Na,ZHOU Qu-lan, XU Tong-mo, et al
(National Key Laboratory on Multiple-phase Flows in Power Engineering, Xi’ an Jiaotong University, Xi’ an, China, Post
Code: 710049)// Journal of Engineering for Thermal Energy & Power. — 2009,24(1). - 109 ~ 112

An experimental study has been performed of the desulfuration performance of a liquid-curtain type absorption tower, dur-
ing which the influence of such parameters as flue-gas flow rate, circulatiﬁg slurry quantity and pH value etc. on its desul-
furation performance was studied . When the structure and operating parameters of the tower are properly chosen, the desul-
furation efficiency can reach 95% . The authors have presented a method for calculating the mass transfer area of the tower
and established for it a mass transfer model. It has been found that the mass transfer coefficient of the tower does not vary
significantly when pH value is in a range from 5 to 10. In addition, an empirical correlation formula of the mass transfer
coefficient of the tower concerning gas phase and liquid phase Reynolds Number has been obtained. Key words: liquid-

curtain type absorption tower, desulfuration efficiency, mass transfer coefficient, equivalent mass-transfer area

I S M A A3 B 37 % R K SCR ¥ 5 8 JR R TR A& PE BE 932 ) = Influence of the Flue Gas Velocity Field
at an Ammonia-injection Grid on Uniform Flows and Reducing-agent Mixing Performance of a High-efficiency
SCR (Selective Catalytic Reduction) Device[ TI],7¥ ]/ LEI Da, JIN Bao-sheng (College of Energy Source and Environ-
ment, Southeast University,, Nanjing, China, Post Code: 210096)// Journal of Engineering for Thermal Energy & Power.
- 2009,24(1). - 113 ~ 119

With an ever increasing SCR (Selective Catalytic Reduction) system denitration efficiency, the flue gas velocity field at an
ammonia-injection grid (AIG) becomes ever more important in SCR system uniform flow and mixing technology . With the
SCR system in a high efficiency power plant serving as an object of study, analyzed was the influence of ten typical
changes of the flue gas velocity field at the AIG on the uniform flow and reducing agent mixing performance in the SCR
system of the power plant by using a SCR system numerical model which has been verified by a cold state model. It has
been found that for the SCR system with a high denitration efficiency, any changes to the velocity field at the AIG exercise
a great influence on the distribution of ammonia-nitrogen ratio at the interface of a catalyzer inlet and also a definite influ-
ence on the velocity field at the inlet interface.In a design process, the control of the inhomogeneity of the flow speed at
the AIG can enhance the quality of the uniform flow and mixing in the SCR system. In a high-efficiency SCR system in
which a relatively good control over the inhomogeneity of the flow speed at the AIG has been achieved, with an increase of
the inhomogeneity , the nonuniformity of the ammonia-nitrogen ratio at the catalyzer inlet will increase . The velocity field at
the AIG and that of the catalyzer have a similarity . Key words: denitration, SCR (Selective Catalytic Reduction) , uniform

flow and mixture performance, ammonia-injection grid, flue gas velocity field

WHE- TR IR B BB R BBy I5 Yo ¥y A I B = A Model Featuring the Formation of Pollutants in a Grate-
CFB ( Circulating Fluidized Bed) Compound Solid Waste Incinerator[ Ti|, i ]/ ZHANG Yan-guo, LI Qing-hai,
CHEN Chang-he, et al (Education Ministry Key Laboratory on Thermal Science and Power Engineering, Tsinghua Univer-
sity, Beijing, China, Post Code: 100084)// Journal of Engineering for Thermal Energy & Power. — 2009,24(1). - 120
~ 126

Established was a mathematical model for the combustion in a grate-CFB (Circulating Fluidized Bed) compound solid



