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= Development and Applied Research of Local Combustion-sup-
porting Technology Involving a Membrane- method-based Oxygen Enrichment for Pulverized Coal-fired Boilers
[ s ]/ZHANG Jia-yuan, ZHOU Jie-min (College of Energy Science and Engineering under the Central South Univer-
sity, Changsha, China, Post Code: 410083), YANG Shao-wei (Changsha Nonferrous Metallurgical Design Institute, Chang-
sha, China, Post Code: 410011), CHEN Qiao-ping (Themal Power Plant of Henan Subsidiary under China Aluminum In-
dustry Company, Zhengzhou, China, Post Code: 450041) // Journal of Engineering for Thermal Energy & Power. —2007,
22(4).—391 ~39%4

In the light of various pwoblems existing in a 150 t/ h pulverized coal-fired boiler, such as high-temperature corrosion, slag-
ging, low thermal efficiency and inferior combustion stability at low loads when 1o oil is used for combustion support etc. ,
the authors have by adopting membrane method-based oxygen enrichment techniques developed local combustion-support-
ing technology featuring oxygen enrichment and designed a combustion-supporting system based on the above technology.
Industrial experiments applying the technology under discussion were conducted for a pulverized coalfired boiler. Practice
has shown that with a reduction in combustible content in large slags and in fly ash, the thermal efficiency of the boiler
has been increased by over 2.5 %, the NO y emission concentration lowered (627 ~768 mg/m” at a load of 120 ~150 t/
h) and the combustion stability at low operating loads (50%§ of rated load) enhanced with no oil being povided for com-
bustion support.As a result, various problems, such as slagging in fumace and high-temperature corwsion, have been ef-
fectively solved, blazing a new path for the safe, economical and environment-riendly operation of pulverized coal-fired
boilers. Key words: pulverized coal-fired boiler, membrane method-based oxygen enrichment, local combustion support,
energy saving, environmental protection

= Numerical Simulation of a Three-dimensional Ve-

locity Field Coupled With a Temperature Field for the Heat Exchange Process in a Spirally Grooved Tube[
]/PENG Jie, YU En-lin (College of Mechanical Engineering under Yanshan University, Qinhuangdao, China, Post
Code: 066004 ), IANG Wei (College of Mechanical Engineering under Heilongjiang Institute of Science and Technology,
Harbin, China, Post Code: 130027) //Journal of Engineering for Thermal Energy &Power. —2007, 22(4). —395 ~398

On the basis of structural features and heat transfer characteristics of a spiral-grooved tube heat exchanger, a three-dimen-
sional geometric model was established for the flow and heat transfer in a heat exchanger with water serving as its woiking
medium. By employing a finite-element analysis software ANSYS, simulated were the conditions of the velocity and tem-
perature fields in the heat exchanger during its heat exchange pwcess and obtained were the convective heat exchange co-
efficients for inner and outer walls of the spiral-grooved tubes respectively. The smulation results show that the deeper the
groove, with an increase in Reynolds number, the better the heat-exchange performance. When the Reynolds number is rel-
atively small, the greater the fin pitch, the poorer the heat exchange effectiveness. It has been found that the heat exchange
coefficient of the spiral-grooved tubes is approximately 2.5 times that of the bare tubes when compared with the bare tube
heat exchangers of the same kind, thus intensifying the heat transfer and providing a basis for the further theoretical re-
search and widespread application of such products. Key words: spiral-grooved tube, intensification of heat exchange, nu-
merical simulation, ANSYS, convective heat exchange coeficient

= Entropy Production Analysis of Heat Exchanger Characteristic Param-
eters and Thermodynamic Performance] , ]/YU Min, MA Jun-jie, YANG Mo, et al (Shanghai University of Sci-
ence and Technology, Shanghai, China, Post Code: 200093) // Journal of Fngineering for Thermal Fnergy & Power. —
2007, 22(4). —399 ~403

On the basis of the second law of thermodynamics, introduced was a non-dimensional entropy production number Ns to ex-
press the thermodynamic perfection degree of a heat exchanger. Through an analysis and evaluation of entropy production
studied was the impact of heat exchanger characteristic parameters, such as inlet temperature ratio @, preheat temperature
ratio 3, water equivalent ratio W, effective energy €, heat transfer units NTU and flow pattern, on heat exchange perfor-

mance, and,mutual, wlations. The. results of the study indicate that the entopy production number Ns will increase with the



