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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
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the burner optimum values of which are 325 mm and 80 mm respectively. Key words: swirl burner concentration

ring NO, numerical simulation

= Experimental Study of the Structural Optimization of a LHV
( low heating value) Coal-bed Gas Burner CAI Song ZHANG Li PU Ge ZHOU Jin( Education Ministry
Key Laboratory on “Low Quality Energy Source Utilization Technologies and Systems” Chongqing University
Chongqing China Post Code: 400030) //Journal of Engineering for Thermal Energy & Power. — 2012 27(2). -

202 ~206

Optimized and designed was a LHV coal-bed gas burner with guiding vanes being mounted in the gas tube and a
once-through air tube being additionally installed between the swirling flow air tube and the gas tube. Finally a
cold-state and hot-state test were performed respectively of the burner under discussion. The optimized burner has a
smoother and slower swirling flow intensity descending along the center axes than the original one and the intensity
of the optimized one at a same location on the center axes is bigger than that of the original. The former has a maxi—
mal swirling flow intensity of 0.53 and a combustion temperature rise quicker than the latter along the center axes.

At a distance of 0.55 m on the center axes the combustion temperature attains its maximal value of 1440 K. At a
same heat load the temperature peak value of the former is more close to the spout and also bigger than the latter.

Furthermore the original has a higher tail portion flame temperature a longer flame and a lower local volumetric
heat intensity. Key words: swirling flow intensity flame temperature burner LHV ( low heating value) coal-bed

gas burner

= Study of the Pre-mixed Combustion Characteristics of a Por-
ous Medium Heat Recuperation Micro-burner CAO Haidiang ZHANG Kai ZHANG Suo-guo ZHAO
Ji-na( College of Chemical Engineering and Energy Source Zhengzhou University Zhengzhou China Post Code:

450001) //Journal of Engineering for Thermal Energy & Power. — 2012 27(2). -207 ~211

Designed was a porous medium heat recuperation micro-burner and experimentally studied and numerically simula—
ted were its H, /A, premixed combustion characteristics. The test results show that when the excess air factor falls in
a range of 1.0 < <3.0 the burner has a relatively high combustin efficiency and outlet flue gas temperature and a
relatively low combustion heat loss. Furthermore the higher the combustion heat power P the bigger the o and the
smaller the heat loss rate. When P =100 W the maximum outlet flue gas temperature can hit 1232 K. When o =3.

0 the combustion efficiency still can reach 96.85% while the heat loss rate is only 14.87% . The numerical simu-

lation results show that due to an adoption of a heat recuperation interlayer and porous medium heat recuperation



