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On the basis of the water wall thermodynamic test of a 600 MW boiler unit and through the use of a finite-ele-
ment analytical method an analysis was conducted of the dynamic variation with heat transfer conditions of mem-
brane water wall tube wall tem perature distribution of a low -circulation ratio boiler. The analysis aims at identi-
fying the underlying basic cause of water wall tube wall temperature fluctuations. The results of the analysis
show that the basic cause leading to the fluctuations of the water wall tube wall temperature lies in the deteriora-
tion of in-tube heat transfer. In the course of a heat transfer deterioration taking place inside the tubes of a sin-
gle-side heated water wall the temperature difference between the fire-facing tube inner and outer tube wall sur-
face has a relatively small time-dependent fluctuation. However, the water wall peripheral temperature differ-
ence suffers a drastic fluctuation triggered by the wall temperature fluctuations of the fire-facing outer wall. Key
words: water wall, temperature field, finite element
= Exergy economic Evaluation of a Heat Exchanger Performance | , |/Wu
Shuangying (Chongqing University ) //Journal of Engineering for Thermal Energy & Power. — 1999, 14(6).
—437 ~440
Based on the exergy-economic analysis of heat exchanger heat transfer and flow process the author has come up
with a heat exchanger performance evaluation index, the so-called " criterion, defined as the total cost per unit
quantity of heat transferred. Furthermore, conducted was the exergy-economic analysis and optimization of
three types of heat exchangers i.e., down-flow, crossflow and counter-flow. The methods employed and re-
sults presented in this paper can serve as a guide during the performance evaluation of heat exchangers. Key
words: heat exchanger, exergy-economic analysis, performance evaluation
=Development and Fabrication of a Computer-based Visual Sys-
tem for Three-dimensional Temperature Fields[ ., ]/Zhang Shishuai, Luo Jun, Zhu Maoshu, et al (Central
University of Science & Technology) //Journal of Engineering for Thermal Energy & Power.— 1999, 14(6).
—441~442
Described in this paper is a computer-based visual system for the visualization treatment of a three-dimensional
temperature field encountered in engineering thermophysics by the use of computer graphic and image tech-
niques. The above-cited system includes a variety of modules, which are used for performing such functions as
the model building of the three-dimensional tem perature field, color mapping, setting-up of a visual model, ex-
traction of a sectional plane, the setting of visual angle, etc. The system is developed and realized on a Window s
95 platform with the help of Visual C. Key words: three-dimensional temperature field, visual system, model
building
=The Design and Development of a Large-sized Anthracite-fired Sub-
critical-pressure Utility Boiler with a Tangential firing System [ ., ] /Chen Jitong, Gao Feng (Harbin Boiler
Co. Ltd.) //Journal of Engineering for Thermal Energy & Power.— 1999, 14(6).—443 ~446
The present paper describes the technical features and operational achievements of a 300 MW subcritical-pres-
sure, natural-circulation and anthracite-fired boiler developed and designed by Harbin Boiler Co. Ltd (HBC). It
focuses on some effective technical measures taken to ensure a good ignition, stable combustion and thorough
burn-off, a stable combustion without relying on oil support even at low loads and complete combustion of low
volatile coal as well as a slag-free operation and a reduction in NO x emissions. With respect to the burner design
a ” self-stabilizing combustion technology incorporating double primary air channel” developed jointly by HBC
and Qinghua University has been adopted. This item of technology was awarded a China National Golden Prize
for outstanding creative and inventive patents. The marked flame stability at low loads and ex cellent overall per-
formance provided by the above-cited technology have advanced the design of high-capacity anthracite-fired boil-
ers to a new level. Such boilers with a tangential firing system enjoy the advantages of low steel consumption,
low NOx emission, etc. Their successful development has blazed a new trail for the utilization of low volatile
coals an abundant resource in China. Key words: anthracite, sub-critical, natural circulation, boiler design,
burner

= Theory, and Practice of a Liquefied Petroleum Gas-based Ignition
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Device for Pulverized Coal-fired Boilers[ , | /LiuShengyong, et al (Key Laboratory of Renewable Energy
Sources under the Ministry of A griculture) //Journal of Engineering for Thermal Energy & Power.—1999, 14
(6). —447~449
This paper expounds in detail the design and calculation of nozzles injectors and burner cones of a liquefied
petroleum gas-based ignition device for pulverized coal-fired boilers as well as ways and means for flame stabiliza-
tion. Application results show that such ignition devices feature a high flame temperature, good adaptability in
operation and ease of use, etc. They have broad prospects for use in utility boilers that consume no oil or only
a limited amount of oil for ignition. Key words: pulverized coal-fired boiler; liquefied petroleum gas, forced pre-
mixing, ignition device
= Experimental Study of Gas-Solid Dual-phase
Flow Characteristics at the Outlet Zone of a Dense-dilute Pulverized Coal-fired Swirl Burner [ , |/Li
Zhiqgiang, Li Rongxian, et al (Qinghua University ) //Journal of Engineering for Thermal Energy & Power. —
1999, 14(6). —450~454
With the help of a three-dimensional phase Doppler particle analy zer an experimental study was conducted of the
dual-phase flow characteristics at the outlet zone of a dense-dilute swirl burner. As a result, obtained are the dis-
tribution relationship of gas-solid dual-phase flow field and concentration field of the said burner under various
degrees of openness of swirl blades and at different ratios of swirl secondary air and direct-flow secondary air. In
addition, an analysis is also conducted of the above distribution relationship. Key words: dense-dilute pulverized
coatfired swirl burner, gas-solid dual-phase flow, three-dimensional Doppler particle analyzer (PDA ), swirl
blade openness air flow rate proportioning
NOx = An Analysis of the Low NOx Emission Feature of a Dense-di-
lute Dual-channel Swirl Burner [ , ]/Yu Zhanying, Jiang Hongli, Tan Houzhang, et al (X{" an Jiaotong U-
niversity) //Journal of Engineering for Thermal Energy & Power.—1999, 14(6). —455 ~457
An experimental study is conducted of a dense-dilute dual-channel swirl burner with the help of cold-state
isothermal simulation technology. On the basis of the test results the structure and features of such a burner are
analy zed and a study is conducted of the characteristics of a stepped air-feed and dense-dilute combustion tech-
niques. In addition, the major role played by a combustion stabilization ring has also been investigated. All the
above has led to a better understanding of the mechanism of low NOx emission and partial load flame-stabiliza-
tion of the dual-channel swirl burner. Key words: dual-channel swirl burner, low NOx emission, flame stabi-
lization, experimental investigation
=An Experimental Study on the Flow and Heat Transfer in Annular Flue
Gas Pipes with Longitudinal Ribs[ . ]/Wang Huaibin, Du Jun, et al (Harbin Institute of Technology) //
Journal of Engineering for Thermal Energy & Power.— 1999, 14(6).—458 ~ 460
A new type of flue gas pipe fitted with longitudinal internal ribs and featuring an intensified convection heat ex-
change is proposed by the authors for use on an oil-field heating boiler. An experimental study was performed of
its flow and convection heat exchange with a criterion equation of heat exchange being given. Key words: longi-
tudinal rib, annular flue gas pipe, convection heat exchange
= Development of a Sonic Soot Blower [ , ]/Li Qiang, Sun Cengrun, Xuan Yimin
(Nanjing University of Science & Technology) //Journal of Engineering for Thermal Energy & Power. —
1999, 14(6). —461~462
Based on the principle of hydrody namics and acoustic resonance the authors have developed a sonic soot blower
for use on heat exchangers. A relevant experimental test has been performed of its acoustic intensity perfor-
mance. The experimental test and industrial application results show that the sonic soot blower under discussion
can effectively remove soot deposits from heat exchangers. Key words: boiler, heat exchanger, sonic wave,
sootblow ing
= A Test System for Measuring Thermal Stresses in Turbine Rotors [
] /Gao Jingbo, Wu Xinhua, XiaSongbo, et al (Harbin Institute of technology) //Joumal of Engineering for
Thermal Energy & Power.—1999, 14(6).—463 ~464

This paper focuses on a new system for measuring turbine rotor thermal stresses. The use of a difference measur-



