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Engineering for Thermal Energy & Power. - 2012 27(2). -181 ~186

With water serving as the fluid for heat exchange a numerical simulation was performed of the phase-change heat
storage of parafin in a square channel and outside horizontal tubes. Through a reasonable analysis and assumptions

a mathematical model and conditions for definite solutions were established and verified by the test data. With the
non—dimensional tube wall temperature Ste number and non-dimensional phase-change material initial temperature G
number being introduced the influence of the Ste and G number on the melting and solidification process of the
phase<hange material was analyzed with a soliddiquid phase chart of the melting process at various Ste numbers be—
ing presented. The research results show that the Ste number has a remarkable influence on the melting and solidifi—
cation process. The melting duration when Ste =0. 1875 is shortened by almost 1/2 compared with that when Ste =
0.098. That when Ste =0.277 is shortened by 1/3 compared with that when Ste =0. 1875. The solidification dura—
tion when Ste =0. 0804 is shortened by 1/2 compared with that when Ste =0. 170. That when Ste =0.259 is short-
ened by 1/3 compared with that when Ste = 0. 170. However G number has a relatively small influence on the
phase-change process and even the solidification duration can be neglected. Key words: phase-change heat stor—

age mathematical model melting solidification

= Study of the Flow Boiling Characteristics of Alcohol in Serrated
Slim Passages CHANG Wei ZHANG Shu-sheng GUO Lei( College of Energy Source and Power Engineer—
ing Shandong University Jinan China Post Code:250061) //Journal of Engineering for Thermal Energy & Power.

- 2012 27(2). -187 ~191

By using a numerical simulation method studied were the flow boiling and heat transfer characterisitcs of alcohol in—
side serrated slim passages vertically arranged with a width of 2 mm. The heat and mass transfer process at the phase
boundary were controlled by using a UDF( user defined function) programmable method and the bubble growth
characteristics and its influence on the system pressure difference and heat exchange coefficient were mainly investi-
gated. The research results show that the initial vaporization nucleation locations inside serrated slim passages tend
to be around the inner protrusion points and under the co-action of the drift zone and bubble bottom layer the mean
flow speed of the working medium in the drift zone reaches as high as 5 ~ 10 times of the main stream flow speed

making the bubble growth rate in the zone be quickest and intensifying the heat exchange. The system pressure
difference will assume an ascending tendency with the heating time duration and fluctuate in a certain range. The
heat exchange coefficient will decrease with an increase of the dryness. The simulation resulis were analyzed and
contrasted with the test data and the influence of the flow pattern and passage geometrical structure on the heat ex—

change coefficient was also expounded. Key words: serrated slim passage intensified heat transfer numerical simu—
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= Study of the Characteristics of Coal Coke Under the Condition of Oxygen-—
enriched Combustion SUN Shao—zeng CHEN Hao MENG Xian-yu CAO Huadi( College of Energy
Source Science and Engineering Harbin Institute of Technology Harbin China Post Code: 150001) // Journal of

Engineering for Thermal Energy & Power. — 2012 27(2). -192 ~196

With Datong-originated bituminous coal serving as an object of study on a high temperature carry-over flow simula—
tion reactor coal coke in an atomosphere for real oxygen-enriched combustion was prepared by using Datong-origina—
ted bituminous coal and a horizontal flow flame combustor. An industrial analysis was performed of the coal coke
prepared at various residence times with the influence of the residence time on the burn-eut rate fixed carbon and
volatile content of the coal coke being discussed. When the residence time is over 94 ms various parameters of the
coal coke are kept unchanged. By using a thermogravimetric analyzer a combustion test of coal coke was conducted
and the influence of various atmospheres at different O, /CO, ratios ( 20/80 30/70 and 40/60) on the combustion
characteristics of coal coke was discussed. Furthermore the CoatsRefern method was employed to calculate the ac—
tivated energy pre-exponential factor and other dynamic parameters of coal coke. When temperature ranges from
460 to 660 C and 0,/CO, ratio of the background atmosphere reaches 30/70 the activated energy and pre-expo-
nential factor of coal coke attain their maximal values thus offering a theoretical basis for further studying the com—
bustion raction of coal coke in the oxygen-enriched combustion atmosphere. Key words: oxygen-enriched combus—

tion coal coke activated energy

NO, = Numerical Study of the Influence of Concentration Rings
on the Formation of NO, Produced By Swirl Burners BI Ming-shu ZHAO Yao—guang( College of
Chemical Industry Machinery Dalian University of Science and Technology Dalian China Post Code: 116024) //

Journal of Engineering for Thermal Energy & Power. - 2012 27(2). -197 ~201

By using the CFD software Fluent a combustion numerical simulation was performed of a centrally-fed pulverized
coal swirl burner. In this connection the influence of the concentration rings on the formation of NO, produced by
the burner was investigated the temperature field oxygen concentration field and NO, concentration field including
thermal NO,, fuel NO, and prompt NO, were analyzed when the burner was in its combustion and the NO, con-
centration curves along the axial direction at various concentration ring configurations were compared. The simula-
tion results show that the concentration rings can lower the NO, production capacity of the burner by 100 ~200 mg/

m’. To adjust both distance of the concentration rings to the port and their intervals can reduce NO, emissions of



