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=A Study of Two Types of Energy-balanced Steam Dryness-fraction Measuring
Instrument] ., ]/LI Shiwu, KANG Qin (College of Power and Energy Source, Northwestern Polytechnical Universi-
ty» Xi’ an, China, Post Code: 710072)// Journal of Engineering for Thermal Enewy &Power. — 2007, 22(5). —517
~520

The stean dryness fraction is a quality parameter of steam, which needs to be real-time measured and contwolled in many
industrial production processes. Analyzed are the current measuring methods and instruments of steam dryness-fraction.
On the basis of enegy conservation theory and measurement theoty of hybrid and wndensing type steam dryness-fraction,
two types of energy-balanced steam dryness-fraction measuring meter have been developed. Furthermore, their measure-
ment accuracy is quantitatively analyzed and from the viewpoint of practical stability the authors have concluded that the
condensing type steam dryness-{fraction meter is superior to the hybrid type. To verify measurement accuracy, a steam
dryness-fraction test rig has been set up. The tests not only show that the energy-balanced condensing type meter has at-
tained an accuracy higher than 98 % but also indicate that it is stable, accurate and practical. Key words; steam dry-

ness-fraction, dryness-fraction measuring meter, measurement accuracy

= A Method for the Quantitative Analysis of the Impact of
Terminal Temperature Differences of Heaters on Thermal Effectiveness of Power Generating Units]) , | /LIU
Qiang, WANG Yi-lin (Power Department, Nanjing Institute of Technology, Nanjing, China, Post Code: 211167), GUO
Min-chen (Power Department, North China Electric Power University, Beijing, China, Post Code: 102206), TIAN Yong-
wei (National Engineering Research Center of Thermal Power Plant Vibrations, Southeast University, Nanjing, China,
Post Code: 210096) // Joumnal of Engineering for Thermal Energy &Power. — 2007, 22(5). —521 ~524

A mathematical model has been established to analyze the impact of terminal temperature differences of heaters under a
given flow rate on the themal effectiveness of power generating units. By using the model, different types of heaters are
discussed and it is no longer necessary to independently calculate the influence of the change in terminal temperature dif-
ferences on the heat absorption quantity of boilers. By taking into account in a comprehensive way the structural features
of a thermal system and also an auxiliaty steam-water system, an integral and quantitative analysis was performed of the
impact of the teminal temperature differences of heaters on thermal effectiveness of power generating units. The foregoing
can well povide a theoretical basis for achieving energy saving, reducing coal consumption of thermal power plants as
well as pefoming a quantitative analysis of the thermal systems. The analysis of a calculation example for a 600 MW
power generating unit shows that the greater the temninal differences, the lower the thermal effectiveness of the power
plant and the smaller the teminal differences, the higher the thermal effectiveness of the plant. Key words; themal sys-

tem, terminal temperature difference, thermal effectiveness, matrix method

= A Method for the Design of Self-excited Pulsation-combustion Boilers| .

]/1I Hua, DENG Kai, ZHONG Ying-jie, et al (College of Electiomechanical Engineering, Zhejiang University of

Technology, Hangzhou, China, Post Code: 310014)// Joumnal of Engineering for Thermal Enegy &Power. — 2007, 22
(5). —525~528

The use of self-excited pulsation combustion technology to a boiler can not only enhance its themodynamic pefomance
but also reduce its emission of flue gas pollutants. Concerning this issue, a theoretical study of pulsation boiler design
and its experimental verification has been performed. On the basis of analyzing the restrictions encountered during the use
of the pulsation combustion technology to hoilers, the pulsation boiler design criteria can be given as follows: the burners
should be located at a flow passage 1/4 length of distance from the fan inlet, the total area of the cross sections of various
flue pipes should be 20 %4 to 30%4 of the cross section area of the furnace with the diameter of a tail pipe being deter-
mined by the pulsation frequency. The effective flow area of various gas flow passages should be equal. According to the

aboye design criferia, _a,pulsation boiler has been designed and manufactured and a themodynamic performance test con-
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ducted. The steam output of the boiler has increased by nearly 40%) when compared with a 0.5 t/h conventional boiler
having the same volume, thus exhibiting a comparatively good thermodynamic performance. Key words: pulsation com-

bustion, pulsation heat transfer, pulsation frequency, boilers self-excited burner

NO x = Numerical Simulation and Analysis of the Influencing
Factors of NO, Emissions of Coal-fired Utility Boilers] ., |/LIN Peng-yun, TUO Yong-hao, HU Li-yuan (Re-
search Institute of Themal Energy Engineering, Shanghai Jiaotong University, Shanghai, China, Post Code: 200240)//
Journal of Engineering for Thermal Energy & Power. — 2007, 22(5). — 529 ~ 533

A coalfired utility boiler is one of the main sources of NO y pollutants. By using a CFD (computational fluid dynamics )
software platform and a numerical calculation method, a numerical simulation was performed of various combustion condi-
tions of a utility boiler to study the different factors excercising an influence on NO 5 emissions of the boiler in question.
The calculation results show that the excess air ratio is one of the major factors influencing the production of NOx and the
concentration of NOy emissions will increase with an increase of the excess air ratio. A change of the secondary-air distri-
bution mode can also influence the generation of NO x. Among the three combustion conditions being calculated, the con-
centration of NOy produced by equal air distribution is the lowest followed by that of a everse-tower type air distribution.
The girdled type air distribution has produced the highest concentration. To change the secondary-air deflection angle can
influence the anount of NOx produced. The concentration of NOx emissions will decrease in case of an increase in the

secondary-air deflection angle. Key words: coal-fired boiler, numerical simulation, NO y emission, influencing factor

200 MW NO x =Numerical Simulation of the Modification of Burn-
ers for a 200 MW Tangentially Fired Boiler to Reduce NO, Emissions] , ]/XING Fei, FAN Wei-jun (College
of Enewy Source and Power Engineering, Beijing University of Aeronautics and Astronautics, Beijing, China, Post
Code: 100083), CUT Jin-lei, DENG Yuan-kai (Beijing Guodian Kehuan Clean Combustion Engineering Technology Co.
Ltd., Beijings China, Post Code: 100039)// Journal of Engineering for Themal Energy &Power. — 2007, 22(5). —
534 ~538

To address such problems as comparatively high NO y emissions and serious slagging in the 200 MW tangentially fired
boiler of a power plant in China, a study has been conducted of the in-furnace combustion process before and after burner
modification by using a CFD (computational fluid dynamics) sofiware plaform and numerical simulation method. The cal-
culation results show that due to the effect of attached wall jet flow, high-temperature zones are concentrated in the central
part of the furnace, effectively preventing boiler slagging. After modification, the furnace had a reducing atmosphere zone
even greater than that of a boiler adopting conventional combustion modes, thus suppressing the generation of NOx emis-
sions and reducing them by 34.6%. The calculation results after the modification correspond quite well with those of test
ones. The numerical simulation can well povide a theoretical basis for the design, modification and operation of the boil-

er in question. Key words: boiler combustion, temperature distributions NO y emissions, numerical simulation

= A Study of Frictional Resistance Characteristics of High-pressure
Steam-water Two-phase Flows] , |/ZHU Yu-qin, II Ya-hong (Technology Research Center of Petroleum Refinery
Engineering, Xi’ an Shiyou University, Xi an, China, Post Code: 710065), BI Qin-cheng, CHEN Tingkuan (National
Key Laboratory on Multi-phase Flows in Power Engineering, Xi’ an Jiaotong University, Xi’ an, China, Post Code;
710049)/ /Journal of Engineering for Thermal Energy & Power. — 2007, 22(5). —539 ~ 541

A study was performed of the frictional resistance characteristics of the water-wall wbes in subecritical and close-to-critical
pressure zones of a 600 MW once-thwugh boiler made in China. The test section consists of 1Cr18Ni9Ti stainless steel
tbes having a dianeter of $25>X 3 mm with the follawing experimental parameters; pressure p= 12 ~ 21 MPa, mass flow



