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high-temperature corrosion reaction speed. Mearwhile, the protective structure of this dual porcelain tube can also lessen
the “aberration” of temperature distribution at the tube inlet zone, resulting in a decrease in thermal stress-related failures
of the wbe material at the above-mentioned zone. Key words: heat wecovery boiler, heat transfer numerical analysis,

dual porcelain protective tube

= Analysis of the O ff design Performance of Steam-jet Heat Pumps|[ ., |/
XU Hai-Tao, SANG Zhi-fu (School of Mechanical &Power Engineering under the N anjing Polytechnic University, Nan-
jing, China, Post Code: 210009) // Journal of Engineering for Themal Energy &Power. — 2003, 18(4). —395~
398
By using a numerical simulation method the off-design operating performance of steam-jet pumps in a low-pressure steam
utilization system was studied and calculated. In addition, an analysis was conducted of the impact of such paraneters as
the operating steam pressure and temperature, the pressure of jet flows and mixed fluids on the operating performance of
the heat pumps. The resulis of the analysis indicate that when the pressure of the mixed fluids is lower than a certain val-
ue the ejection factor can be maintained at a definite value. The heat pumps are very sensitive to the change of ejection
fluid pressure. A minor change in the ejection pressure can lead lo a drastic reduction in the heat pump operating perfor-
mance. An increase in the operating steam pressure will not necessarily impwove the perfomance of the steam-jet pumps.
This is because an increase in the operating steam pressure will lead to a greater steam flow. The ejection factor will
dightly increase with a rise in steam temperature and this variation assumes an approximately linear character. Key

words: steam-jet heat pump, numerical simulation, ejector, off-design pefomance, thermodynamic parameters

300 MW = The Building of a Natural-circulation Boiler
Model for a 300MW Thermal Power Plant and Analysis of the Boiler Dynamic Characteristics [ , |/ HE
Rong, QUAN Zhao-yu, YANG Hui-chao (Zhanjiang Power Plant, Zhanjiang, Guangdong Province; China, Post Code:
524099) // Journal of Engineering for Themal Energy & Power. — 2003, 18(4). —399 ~401

With the help of a STAR-90 modularized model-building simulation support system a natural-circulation boiler model was
set up for a 300MW thermal power plant. The model was employed for a comprehensive simulation unit of 300MW ther-
mal power plant installed at Zhanjiang Power Station. The results of the simulation indicate that the model under discus-
sion can with a relatively high precision reflect the dynamic and static dharacteristics of a natural circulation boiler. The
model can be used for the training of operating personnel, for the optimized design of boilers and the prediction of main
performance parameters of a boiler during its operation under off-design conditions. Key words: natural circulation boil-

er, simulation machine, dynamic characteristics, static characteristics

= Flow Field Analysis of the Chemical Reaction of High-tem-
perature Air in a Plasma Generator [ , ]/ LI Zhen-yu, LI Zhi-ming (Institute of Power and Nuclear Engineering
under the Harbin Engineering University, Harbin, China, Post Code: 150001), CHEN Xiao-hong (Harbin No.703 Re-
search Institute, Haibin, China, Post Code: 150036) //Journal of Engineering for Thermal Energy &Power. — 2003,
18(4). —402 ~ 405
Under high temperatures air will undergo such chemical reactions as dissociation and ionization, etc, which can lead to
changes in congtituent elements, resulting in a change in flow field status. With a low-temperature plasma generator mod-
el being taken as an example a numerical simulation method was employed to solve for a flow field involving seven kinds
of constituent elements and seven chemical reactions. The result was compared with that of a solution for a pure-air flow
field. The specific features of the flow and heat transfer of a chemical reaction flow field were analyzed. From the per-

spective of flow field owanization a cooling method of gererator electindes is investigated. During a numerical simulation



© 436 - 2003

pocess a local themmodynamic-balance fluid model was employed with SIMPLEC algorithm being used for a numerical
scheme. A cuwilinear wordinate system was put into use for a mesh model. A distribution diagram showing the variation
of temperature and speed field and constituent elements was povided by the calculation results. Key words: plasma,

numerical simulation, chemical reaction, local themodynamics equilibrium

= Evaluation of Energy Resource Utilization Projects from the Viewpoint of
Resources [ . ]/ YE Handong, II Yu-hong, YE Da-jun (Tsinghua University, Beijing, China, Post Code:
100084) // Journal of Engineering for Themal Energy & Power. — 2003, 18(4). —407 ~410
During the evaluation of energy esource utilization projects a comprehensive evaluation method should be used with tech-
nical, economic, environmental and other related factors being taken into account. The authors have described a compre-
hensive evaluation method based on a total resource system. Under this method air, water and fuel, etc consumed (in-
cluding those expended by pollution) in production are converted into material resources. Moreover, from the viewpoint of
social-average marginal wst-cut calculated is the external cost to the society due to the utilization of resources. It is noted
that during the calculation of resource values the external cost must be included and be listed into the final total cost.
Furthermore, the principles of this comprehensive evaluation method are also expounded. A combined cycle cogeneration
power plant involving a natural gas-fired gas turbine is compared with a coal-fired cogeneration power plant system. The
results of this comparison demonstrate that the evaluation of power projects from the viewpoint of resource utilization is ful-

ly justified. Key words: total resources, comprehensive evaluation, energy-based power pwject, environment

= An Investigation on the Recycling of Hare Gas for Use in a Coal-fired
Boiler [ . ]/ CHAI Qin-hu, DING Yan-jun (Tsinghua University, Beijing, China, Post Code: 100084), ZHANG
De-hua, ZHANG Wen-wu (Themal Power Plant of Yangize Petiochemical Co. Tid., Nanjing, China, Post Code:
210048) // Journal of Engineering for Themal Eneigy &Power. — 2003, 18(4). —411 ~414
Through a specific retwfit example the problem of flare gas recycling for use in a coalfired boiler is analyzed with the im-
pact of mixed burning of coal and flare gas on the boiler operating characteristics being tested and probed. It is noted
that, depending on the volume flow of flare gas and its specific properties, one must adjust accordingly the air distribution
mode and optimum excess air factor, etcwith a view to achieving satisfactory results in this recycling effort. Key words:

coal-fired boiler, flare gas, recycling unit

= The Use of Plasma Ignition Systems in Gas Turbines | , ]/ HAN
Li-zhong, CHEN Hong-fa, CHEN Yan-fen (Harbin No. 703 Research Institute, Harbin, China, Post Code: 150036 ),
ZENG Xi (Chinese Navy Military Representative Office at No. 436 Factoty ) / /Journal of Engineering for Thermal Energy
&Power. — 2003, 18(4). —415~416
The composition, working principles and usage effectiveness of a plasma ignition system are described. As compared with
other electric-spark ignition units, the plasma ignition system features high electric-dischaige energy, dirt resistance, and
particularly a combustion intensification function during ignition. Some requirements regarding the system configuration for
different engine units are analyzed, and several issues meriting close attention during operation also presented. Key

words: gas turbine, combustor; plasma

HS—A = Technical Study of HS-A Diesel Engine Fuel Oil [ . |/ WANG Zhi-cheng,
CAO Zhi-de, ZHANG Hong-qi (Heilongjiang Provincial Energy Source Environment Research Academy, Haibin, China,
Post, Cede:, 150090) // Journal of Engineering for Thermal ,Energy & Power, ,— 2003, 18(4). —417~420



