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avoidance of abrupt rise in wall temperature, thus contributing to a relatively high operation safety. Key words: segrega-
tion type heat pipe; small-diameter spiral tube, average heat exchange faclor, critical heat flux density

= The Study of a Lime Slurry Atomization Nozzle and Its Characteristics [
] / WANG Nai-hua, GAO Xiang, LUO Zhong-yang, et al (Themal Energy Engineering Research Institute under the
Zhejiang University, Hangzhou, Zhejiang Povince, China, Post Code: 310027) //Joumnal of Engineering for Thermal
Enewy &Power. —2001, 16(3). — 247 ~249, 254
An experimental study was conducted of the atomization characteristics of a Y-shaped twin-fluid nozle used for lime slurry
atomization. An analysis was performed of the various factors liable to influence the atomization angle and the distribution
of Sauter mean diameter (SMD ) of the atomized spray drop. An empiric formula for predicting spray-drop average diame-
ter has also been obtained. The results of the study indicate that the nozzle under investigation features low power con-
sumption and high atomization effectiveness, making it especially suitable for flue gas desulfurization based on a semi-dry

method. Key words: nozzle, atomization characteristics

= Cold Modeling Test and Theoretical Analysis of an Adjustable
Pulverized- coal Distribution Device [ , ]/ ZHOU Yun-long, GAO Shui-qiang (Power Engireering Department,
Northeast Electric Power Irstitute, Jilin, Jilin Province, China, Post Code: 132012), SHI Hong-qi (Jilin Research In-
stitute of Electric Power Science, Changchun, Jilin Povince, China, Post Code: 130024) // Journal of Engineering for
Thermal Energy &Power. —2001, 16(3). —250~254
Proposed in this paper is a new type of adjustable pulverized-coal distribution device. Based on a theoretical analysis of
the pulverized-coal distribution device the authors have conducted an in-depth experimental investigation. The investiga-
tion results have confirmed the feasibility of this new type of pulverized-coal distribution device, which regulates the com-
bustion process of a boiler through a blade angle change of the distribution device. Key words; pulverized coal distribu-
tion device, experimental study

= A Study of Gas Pulsation-based Ash Removal Process in Utility Boilers |
]/ FAN Wei-jun, SUN Wen-chao, WU Cheng-kang (Beijing Astronautics and Aeronautics University, Beijing, Chi-
na, Post Code: 100083) //Journal of Engineering for Thermal Energy &Power. — 2001, 16(3). —255~258, 277
The burming of huge amount of inferior-quality unwashed coals in Chinese utility boilers has led to serious boiler ash-de-
posit and related fouling problems. The latter can result in a reduction of boiler thermal efficiency and cause the clogging
of the boiler rear flue pass, thus affecting the nomal operation of the boiler. The gas pulsation-based ash removal tech-
nology was developed by the combustion lab of a Mechanics Research Institute under the Chinese Academy of Sciences.
Its use on 30-plus lamge-sized utility boilers has proved to be very effective. In the present paper the study results of the
above-cited technology are reported. They cover a variety of aspects. These include the influence of furnace configuration
and fuel on the flane propagation and pressure pulses, the measurement by the use of pressure sensors of the gas pulse
pessure distribution at the outlet flow field, and the observation of gas pulse intensity and its action range. In addition,
also touched upon were the vibration measurement of ash deposit plate with the help of a vibration sensor and the variation
of vibration accelerations at various spatial locations. From the above one can readily gain a better understanding of the

mechanism of the gas pulsation-based ash removal action. Key words: gas pulsation, explosive burning, soot blower

NO =The Effect of Catalysts on NO Reduction during the Reburning of
Coal Chars[ , |/ ZHONG Bei-jing, SHI Wei-wei, FU Wei-biao (Engineering Mechanics Department, Tsinghua
University, Beijing, China, Post Code: 100084) //Journal of Engireering for Thermal Energy & Power. —2001, 16
(3). —259~262, 274
With three kinds of coal char made from Xianglongtan lignite, Fulaerki lignite and Datong bituminous coal serving as re-
burning coals a study was conducted of the effect of these coal chars on the process of NO reduction in the reburning
zone.  Also analyzed was the, effect of metallic oxides in the ceal ash on the NO reduction. To study the catalytic action of
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alkali metallic oxides on the NO reduction, the authors have specially investigated the effect of bituminous coal char after
its being subjected to an impregnated catalyst treament on the NO eburning process and NO reduction rate. The test was
completed at an initial concentration of NO at 1 000X 10° and under reaction temperatures of 900 Cand 1 100 C re-
spectively. The test results indicate that the metallic oxides in the coal ash have a very strong catalytic action on NO in
the reburning zone. The bituminous coal char originally believed to have a very poor effect on NO reduction can exercise
a great influence on hetergeneous reduction of NO after a cheap catalyst being added to the above-mentioned wal char.
Under the condition of an appropriate reaction temperature and stoichiometric ratio (SR) the catalyst in the coal char can
reduce the activation energy of NO reduction reaction and expedite the speed of that reaction, thus quickening the NO re-
duction speed. Key words: reburning, coal char, NO catalytic reduction

W = Experimental Study of Aerodynamic Characteris-
tics in a W-shaped Flame Boiler Equipped with a Bin and Feeder System and Fed Tertiary Hot Air in the Boiler
Furnace[ , ]/ YAN Xiao, XU Wei-jiang, SUN Xin-guo, HUT Shi-en, XU Tong-mo (Energy &Power Engineering
Institute under the Xi’ an Jiaotong University, Xi’ an, China, Post Code: 710049) // Journal of Engineering for Thermal
Enegy &Power. —2001, 16(3). — 263 ~ 266, 281
With regard to a W-shaped flame boiler imported from US Foster Wheeler Co. and fitted with dual-swirl separation type
pulverized coal bumners a cold model was set up based on an analog simulation. With the help of an hot-wire anemometer
and by the use of a trace method measurements of in-furnace aerodynamic field were taken under different operating con-
ditions. As aresult, obtained under various operating conditions were the vector diagrams of in-furnace flow field, length
of flame, curves of infurnace main gas-flow distribution along the furnace depth direction and curves of variation of main
gas—flow filling-fullness degree. On the basis of the experimental results an analysis was conducted of the in-furnace aero-
dynamic characteristics. The results of an experimental study indicate that the tertiary air fed into the furnace at high ve-
locity along a horizontal direction has a significant effect on the in-furnace aerodynamic characteristics. Key words: W-
shaped flame boiler; cold model experiment, aerodynamic field, dynamic flow rate

= Experimental Investigation of Heat
Transfer Characteristics of Vertical Smooth Tubes and Internally Ribbed Ones in Near-critical and Supercritical
Pressure Zones [ ., |/ HU Zhi-hong, CHEN Ting-kuan, SUN Dan (National Key Lab of Multi-phase Flows under
the Xi’ an Jiaotong University, Xi’ an, China, Post Code: 710049) // Journal of Engineering for Thermal Energy & Pow-
er. —2001, 16(3). —267~270
Presented in this paper are the test results of the heat transfer characteristics of vertical smooth tubes and internally ribbed
ones in near-critical and supercritical pressure zones. In the near-critical pressure zone the heat transfer characteristics of
the smooth tubes will deteriorate when the pressure increases to approach the critical pressure. The critical dryness of heat
transfer deterioration will experience a drastic reduction. In extreme cases there emerges a dramatic rise in wall tempera-
ture even in a sub-cooled zone. As for an internally ribbed tube, its heat transfer deterioration in the near-critical pres-
sure zone can be eliminated. However, with the pressure approaching a critical one the capacity of the internally ribbed
tube to suppress heat transfer deterioration will decrease. The minimum heat transfer factor of the smooth tube and inter-
nally ribbed tube after a heat transfer deterioration will occur respectively at a pressure of 21.0MPa and 2.0 MPa. After
surpassing the critical pressure the smooth tube and the intemnally ribbed one will have their respective heat transfer char-
acteristics improved. In a high enthalpy zone the internally ribbed tube can experience a reduction in wall temperature.
Key words: internally ribbed twbe, heat transfer deterioration, near-critical pressure, supercritical pressures supercriti-

cal pressure boiler

50 MW = A Study of Blast Furnace Gas-fired 50 MW High-pressure Boiler [ .
]/ ZHUANG Zheng-ning, CAO Zi-dong, TANG Gui-hua, SHEN Yue-fen (Thermal Energy Engineering Depariment,
X7 an, Jiactong Universily, Xi’ an, . China, Post Code: 710049) // Journal of Encineering for Thermal Energy & Power.



