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coal-based chemical industries, energy comprehensive utilization systems and near-zero pollutant emission systems. Pres-
surized oxygen-blown gasification fed with diy pulverized wal represents a main direction of development for coal gasifica-
tion technology. The authors briefly describe a test system of pressurized wal gasification fed with dry pulverized coal
which has been set up in a Themal Fngineering Research Institute. The study and test results of the above system are
given. With the clarification of the law of pressurized coal gasification fed with dry pulverized coal the tests have attained
the anticipated aim. In addition, the operational stability of the test system under high pressures have also been verified.
Key words: coal gasification, entrained flow, dry feed of pulverized coal

NOx = Experimental Investigation of Super Fine Pulverized-coal Reburning Technol-
ogy for Reducing NOx emissions|[ ., ]/ JIN Jing, LI Rui-yang, ZHANG Zhong~iao (College of Power Engineer-
ing under the Shanghai University of Science &Technology, Shanghai, China, Post Code: 200093) // Journal of Engi-
neering for Thermal Energy &Power. — 2004, 19(6). —582 ~585.

Ultra-fine pulverized coal reburning technology features high-efficiency NO x reduction, low operating costs and ease of
implementation. Through tests the authors have studied the key factors in this reburning technology, which exercise a ma-
jor influence on NO y reduction. The results of this study indicate that the finer the reburned fuel particles, the higher the
NO x reduction efficiency. The optimum average particle diameter of the rebumed fuel is 20 #m. The optimum ratio of re-
burned fuel is 20% for lignite of Longkou and 25% for bituminous coal of Shenfu. There exists an optimum injection lo-
cation for the reburned fuel. In general, the higher the coal rank, the further is the distance from a main fuel nozzle. The
residence time of fuel in the optimum reburning zone is 0. 63 s for lignite of Longkou and 0.75 s for bituminous coal of

Shenfu. Key words: super fine pulverized coal, reburning, NO y, reduction efficiency

= Slug-flow Identification Method Based on a Differential-pressure
Fluctuation Diagram| , ]/ LIANG Fa-chun, WANG Dong, LIN Zong-hu (National Key Laboratory on Multi-phase
Flows in Power Engineering under the Xi’ an Jiaotong University, Xi’ an, China, Post Code: 710049) / /Joumnal of Fngi-
neering for Thermal Energy &Power. — 2004, 19(6). —586 ~588.
Extensive air-water two-phase flow tests were nducted on a laige-sized horizontal test loop of multi-phase flows made of
steel pipe of 80 mm inrer diameter. The differential-pressure fluctuation signals of siratified, slug and anmular flow pat-
terns collected in a certain length of time were displayed as two-dimensional images. Through an analysis of 30 groups of
differential-pressure fluctuation data it has been found that the ratio between signal zone area and background zone area
has an average value of 0. 026 for the slug flow, 0.53 for the stratified flow and 0. 35 for the annular flow. The ratio be-
tween slug-flow signal zone and the total image area is considerably smaller than that of the other flow patterns. Conse-
quently, this ratio can be taken as a characteristic parameter for slug-flow identification. The method under discussion
can be effectively employed for the rapid and automatic detection of slug flow patierns. Key words: slug flow, flov pat-

tern identification, differential-pressure fluctuation, image

= Flow Stability Investigation of Two-dimensional Surface Stationary
Waves on a Thin Liquid Fim | ., ]/ YE Xue-min, I Chunxi, YAN Wei-ping (Department of Power Engineer-
ing, North China Electric Power University, Baoding, China, Post Code: 071003) // Journal of Engineering for Thermal
Enewy &Power. — 2004, 19(6). —589 ~592.
The flow stability of stationary waves, akind of surface wave on a thin-liquid film, is subject to the influence of thermal
norrequilibrium effect at a vapor-liquid interface. On the basis of boundary layer theory and themal non-equilibrium ef-
fect derived is a spatial stability equation of the two-dimensional surface stationary waves universally applicable on evapo-

rating, isothermal or condensing liquid films draining down along an inclined wall. From a theoretical viewpoint an in-
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depth analysis was conducted of the influence of thermal non-equilibrium effect, fluid physical pwoperties, wall surface
inclination angle and Reynolds number on the stability of stationary waves. The results of the study indicate that the influ-
ence of thermal non-equilibrium effect on the stability of the stationary waves is relatively significant only under small
Reynolds numbers. At higher Reymolds numbers the stability is mainly dependent on inertial force and viscosity force. In
the whole range of Reynolds number; fluid physical properties and wall surface inclination angle all play a very conspicu-
ous role. Key words: evaporation, cooling thermal non-equilibrium effect, thin liquid film, stationary wave, stability

= Calculation of Phenomenological Coefficient in the Heat Exchange Process
of Liquid-vapor Phase Transition[ ., ]/ WU Shuangyingg ZENG Dan-ling (College of Power Engineering under
the Chongging University, Chongqing, China, Post Code: 400044) // Journal of Engineering for Thermal Energy & Pow-
er. — 2004, 19(6). —593 ~596.
In the light of the theory of non-equilibrium themodynamics derived is fomula for calculating the chemical potential vari-
ation and vapor bubble critical radius in the heat exchange process of liquid-vapor phase transition. On this basis, a phe-
nomenological coefficient is proposed to evaluate the intensity of phase-transition heat exchange process. Meanwhile, a
fomula for calculating the phenomenological coeflicient of phase-transition heat exchange process is given and a numerical
calculation perfomed. The impact of the driving force of the phase-transition process, and bubble radius, etc on the phe-
nomenological coefficient is also discussed. Key words: phase transition, phenomemological coefficient, non-equilibrium

themodynamics

PIV =PIV (Particle Image Velocimetry) Experimental Measurements of the
Flow Field in a Bladed Diffuser [ , ]/ ZHANG Li, WANG Qi-jie (Pover Engineering Depariment, Shanghai Elec-
tric Power Institute, Shanghai, China, Post Code: 200090), CHEN Han-ping (Mechanical College under the Shanghai
Jiaotong University, Shanghai, China, Post Code: 200030) // Jourmal of Engineering for Thermal Energy &Power. —
2004, 19(6). —597 ~600.
By making use of PIV (particle image velocimetry ) techniques capable of acquiring an instantaneous velocity field an ex-
perimental investigation is conducted of the flow in a bladed diffuser. The flow field in the diffuser at different flow condi-
tions was measured. The test datawere processed by the use of an integral averaged method and diagrams showing velocity
field distribution at various flow conditions were obtained. An analysis and discussion of the above was also conducted.

Key words: bladed diffuser, experimental measurement, particle image velocimetry

CFD = The Application of CFD (Computational Fluid Dy-
namics) Technology for the Measurement of Cooling Water Flow in a Turbogenerator Stator Coil [ , ]/ XI-
AO Hui-min, YANG Jian-dong (National Key Laboratory of Water Resources &Hydropower Engineering Sciences under
the Wuhan University, Wuhan, China, Post Code: 430072) // Journal of Engineering for Thermal Energy &Power. —
2004, 196). —601 ~604.

By using an ultrasonic flowmeter to detect and measure the flow rate of cooling water in a large-sized tuibogenerator stator
coil it is possible to directly ascertain whether there exists a phenomenon of cooling water jamming and leak, thus thor-
oughly solving the problem of cooling water blocking. However, when the ultrasonic flowmeter is used for conducting
measurements in a curved tube section, errors may occur. By using CFD (wmputational fluid dynamics) technology the
authors have calculated the cooling-water flow velocity distribution in the generator stator coil at a thermal power plant and
analyzed the influence of in-tube flow on ultrasonic flow gauging. As a result, the variation tendency of measurement er-
rors at various measuring locations was obtained. The use of CFD technology makes it possible to determine the optimum
installation location for an ultrasonic flowmeter, thus poviding a theortical basis for obtaining an accurate flow rate. Key

words: ultrasonic flowmeter, curved pipe, computational fluid dynamics



