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= Application of Singular Value Decomposition for the Identifica-
tion of Gas— liquid Two— phase Flow Patterns] , |/SUN Bin,ZHONG Jin—shan, CHEN Fei, ZHOU Yun—long
(College of Energy Source and Mechanical Fngineering, Northeast Dianli University, Jilin, China, Post Code: 132012)//
Journal of Engineering for Thermal Energy & Power.— 2008, 23(3).—252 ~255

Presented was a method for the identification of gas— liquid two—phase flow patterns by combining phase— space restruc-
ture with singular value decomposition. First, the authors have created an attractor trajectory matrix of pressure — difference
fluctuation signals by adopting the phase space restructure method. Then, the matrix is decomposed to obtain its singular
values to serve as an eigenvector of the flow pattern. In the light of such problems as both a low convergence speed and an
easy fall into partial limit values, to which BP (back propagation) neural network is susceptible, the L—M optimization
algorithm was used to design a BP network model for identifying the flow patterns. The mesearch results show that the
method in question can effectively identify 4 typical flow patterns of air—water two— phase flow in horizontal tubes. Com-
pared with other improved algorithms, the I.—M optimization algorithm has the highest identification rate of 95 %, thus
poviding a new effective approach for the identification of flow patterns. Key words: flov pattern identification, phase
space restructure, singular value decomposition, L—M optimization algorithm, BP neural network

= A Method for Liquid Sampling and Measurement of
Gas—liquid Two— phase Fluid Flow Rate or Mass Quality] . ]/ LIANG Fa— chun (College of Transport &
Storage and Building Engineering, China University of Petroleum, Dongying, China, Post Code: 257061 ), WANG Dong,
LIN Zong— hu (National Key Laboratory of Multi— phase Flows in Power Engineering, Xi’ an Jiaotong Univeristy, Xi’ an,
China, Post Code: 710049)// Joumal of Engineering for Themal Eney &Power.— 2008, 23 (3).—256 ~258

A portion of single—phase liquid is sampled and separated out from the gas— liquid two— phase fluid under measure-
ment. Through the flow rate measurement of this portion of the single—phase liquid, the flow rate or dryness fraction of the
two— phase fluid can be determined. Through a conversion from the measurement of a two— phase fluid to that of a single
—phase liquid, the effect of two —phase fluid fluctuation on measurement accuracy can be avoided. The analytic results
show that the ratio of the sampled liquid phase flow rate and the total flow rate n the main pipeline assumes a linear rela-
tionship with the mass quality of the main pipeline. If either one parameter of the mass quality or mass flow rate is known,
the other parameter can be determined. A liquid sampling device has been designed and tested on a gas— liquid two—
phase flow test loop. The test results show that within the range of the present test, the maximum measurement erwr of a

flow rate and mass quality is less than 10%5.Key words: two— phase flow, sampling, flow rate, mass quality, measure-

ment
300 MW =On—site Experiments and Numerical Simulation of an
Electrostatic Precipitator for a 300 MW Coal— fired Boiler] , |/ ZHAO Hai— bo, GUO Xin, ZHENG Chu—

guang (National Key Laboratory on Coal Combustion, Huazhong University of Science and Technology, Wuhan, China, Post
Code:430074)// Journal of Engineering for Themal Enewy &Power. — 2008, 23 (3).—259 ~264

The use of an experimental study and a numerical simulation to quantitatively describe the smoke particle collection pro-
cess in a dust removal device provides a theoretical basis for developing an effective PM (particulate matter) dust removal
scheme. The fly ash particles before and afier an electostatic precipitator (ESP) of a 300 MW coal— fired boiler were
sampled on—line to investigate their size distribution law and emission characteristics. The sampling system was composed
of a high— temperature water— cooled sampling tube, cyclone separator and low— pressure impactor. The test results show
that the fly ash particles before and after the ESP assume a typical dual—peak distribution with the peak values emerging
at around 0. 08 #m and 2 ~ 5 Pm. Thereafter; with the test results at the inlet of the ESP sewing as initial conditions, an
event— driven constant volume method was used to carry out a particle cluster equilibrium simulation of the dust emoval
pocess in the ESP.The detailed information about the evolution process of the smoke particle size spectrum along the lon-
gitudinal length of the ESP can thus be obtained. The simulation results of the particle size distribution at the ESP outlet

were, in, relatively.good agreement with the, test results. Key words:, coal —fired power plant, electrostatic precipitator, in-



