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content rate of an ncident flow cross-section, the shape and characteristic dimensions of a vortex-street generating entity,
the direction of incident flow, etc. By utilizing the above-mentioned relation and on the basis of the measured two-phase
vortex street frequency it is possible to use the vortex-street generating entity as a measuring element for the measurement

of two-phase flow rates and components. Key words: gas-liquid mixture, Kaman vortex, Strouhal number, cylinder

= Experimental Investigation of the Vorticity Distribution Behind the
Small Partition Panel of a Tangentially Fired Furnace [ , |/ HE Bo-shu, CHEN Chang-he (State Key Tab of
Coal Clean Combustion under the Tsinghua University, Beijing, China , Post Code: 100084), DIAO Yongfa, XU Jin-
yuan (Fnergy Source and Power Engineering Institute under the Xi’ an Jiaotong University, Xi” an, China, Post Code:
710049) // Joumal of Engineering for Thermal Energy & Power. — 2002, 17(2). — 154 ~ 158
A 6-wire vorticity probe was used for the first time to measure the velocity and vorticity distribution behind the partition
parel of the wld model of a HG— 2008 — YM 2 tangentially fired furnace. Parameters depicting the characteristics of tur-
bulent flow have been obtained, which include turbulent flow intensity, skewness factor and flamess factor, etc. The
piesence of a partition panel has a significant effect on the velocity and vorticity field behind it. The test results indicate
that a separation vortex has emerged behind the right half panel due to airfoil effects. Key words: tangentially fired fur-

nace, partition panel, vorticity, skewness factor, flatness factor

= Contrast Experimental Research on the Pulsating Combustion of
Diesel Oil, Residual Oil and Asphalt[ , ]/ TU Jian-hua, CHEN Fu-lian, WANG Qin-yong (Energy Source and
Power Engineering Research Institute under the Zhejiang Polytechnical University, Hangzhou, China, Post Code:
310014) // Joumal of Engineering for Thermal Energy &Power. — 2002, 17(2). — 159 ~ 160, 165
Contrast tests of pulsating combustion of diesel oil, residual oil and asphalt were conducted in a shape-changing Rijke
pipe. It is dismvered that easy-to-burn fuels can excite pulsation easily. By contrast, difficult-to-burn fuels are hard to
excite pulsation owing to the delayed ignition of such fuels and it is necessary to lengthen the tail pipe in order to achieve
a good pulsation. When the ratio of air feed area and combustion chamber cross-section area is reduced to a certain de-
gre, the pulsation characteristics of such difficult-to-burn fuels (such as residual oils, etc. ) will transit to those of 1/4
wave length pipe. On the other hand, there is no change in pulsation characteristics for easy-to-burn fuels, such as
diesel oils, etc. The tests indicate that valve-absent pulsation combustion technology makes it possible to realize clean
and highly effective burming of such difficult-to-burn fuels as residual oils and asphalt, etc. This is of great significance
for the utilization of difficult-to-burn fuels, such as residual oils, etc. Key words: pulsation combustion, residual oil,

Rijke pipe

CCD (IH— = Measurement of Flame Temperature
Distribution Using Array CCD (II) — Three-dimensional Cross-section Temperature Field Measurement [
] /WEI Chen-ye, YAN Jian-hua, SHANG Min-er, CEN Ke-fa (Themal Power Engineering Institute under the Zhe-
jiang University, Hangzhou, China, Post Code: 310027)// Journal of Engineering for Themal Energy & Power. —
2002, 172). —161 ~165
A practical model is set up with the help of a simplified measurement/ test system designed for measuring flame cwss-sec-
tion temperature distribution using array chage-coupled levice. After the slight impovement of a genetic algorithm the
latter is employed to solve the above model in order to reestablish the flane cwoss-section temperature distribution to be

measured.  Then,  the mmerical . character, of the gereli¢ aleorithm is analyzed and, a test conducted on an oil/ coal mixed
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burning test rig, The measuring and test resulis are presented. Key words: chage-coupled levice, temperature measure-

ment, genetic algorithm

= Flame Image Processing-based Detection and Analysis of
Furnace Radiation Energy Signals [ , ]/ ZHANG Shi-shuai, ZHOU Huai-chun (Power Engineering Depariment,
Huazhong University of Science &Technology, Wuhan, China, Post Code: 430074), PENG Min, IIU Wu-lin (Central
Testing Institute under the Hunan Provincial Electric Power Bureau, Changsha, China, Post Code: 410007) // Journal
of Engineering for Themal Fnergy &Power. — 2002, 17(2). —166 ~ 168, 182
An on-site detection test was conducted on a 300 MW coal-fired boiler of Xiangtan Power Plant by the use of a flame im-
age processing-based detection system of furnace radiation-energy signals. In additions an analysis has been performed on
the relationship between the furnace radiation energy signals and the boiler main operating parameters. The results of the
analysis indicate that the furnace radiation energy signals can to a certain extent not only forecast the actual output of the
boiler; but also reflect the combustion conditions in the boiler. Key words: coal-fired boiler, flame image, furnace radi-

ation energy, detection method

= Numerical Simulation Study of the Concentric Double-tan-
gential Circular Flow Field of a Hexagonal-fired Boiler [ , |/ ZHAO Yuxiao, LI Rui-yang, WANG Shi-jun,
QIN Yu-kun (Energy Source College under the Harbin Institute of Technology, Haibin, China, Post Code: 150001 ),
LU Wei (Themal Energy Engineering Depariment, Harbin University of Science & Technology, Harbin, China, Post
Code: 150040) // Journal of Engineering for Themal Energy &Power. — 2002, 17(2). —169 ~171
By the use of a k-& dual-equation turbulent flow model and a particle random trajectory model a numerical simulation is
conducted of the burner-zone flow field of a boiler, which adopts wall-installed burners. The primary and secondary air
jet flow of the upper layer burner has been arranged in the fom of a concentric dual-tangential circle. Through an analy-
sis of the variation of flow field characteristics the cause of slag formation on prototype heating surfaces is investigated and
a method for resolving the issue sought out. Key words: k-€ dual equation turbulent flow model, particle random trajec-

tory model, cncentric dual-tangential circle

q (AT )" = Optimal Performance of a Generalized Irre-
versible Carnot Engine with Heat Conduction Law Subordinate to Q*(DT)" , ]/ ZHOU Sheng-bing, CHEN
Lin-gen, SUN Feng-rui (No.306 Teaching and Research Department under the Naval Engineering University, Wuhan,
China, Post Code: 430033) // Journal of Engineering for Themal Energy &Power. — 2002, 17(2). — 172~ 175,
179
Taking into account the themal resistance losses between a working medium and heat source a constant term is used to
express heat leakage loss and a constant faclor tem to express other irreversible items in a cycle plant with the excaption
of the heat resistance and heat leakage. As a result, setup is an irreversible Carnot engine model. On the basis of anoth-
er kind of relatively universal heat conduction law, i.e., Q*(DT)" derived is the optimal characteristic elationship be-
tween the heat engine power and efficiency. Through detailed numerical calculations an analysis is performed of the effect
on the optimal pefformance of a generalized irreversible heat engine by the heat leakage, intemnal irreversibility and heat

conduction law. Key words: finite-time themodynamics, heat engine, performance optimization

=The Solution of a Single-Phase Flow in a Complicated Geomet-



