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PMio = Theoretical and Experimental Study of Aggregation and Re-
moval of Fuel Coal PM)y in Magnetic Fields§y' , ]/LI Yong-wang, ZHAO Chang-sui, WU Xin, et al (Education
Ministry Key Laboratory on Clean Coal Power Generation and Combustion Technology under the Southeast University,
Nanjing, China, Post Code: 210096)// Journal of Engineering for Thermal Energy &Power. — 2007, 22(2). —176
~180

A two-dimensional collision and aggregation model has been presented for fuel-coal inhalable particles in uniform magnetic
fields. Thwugh a direct tracking of particles in relative motion under the action of a magnetic dipole force, gas drag
force, Brown force and gravity force, the model can determine the aggregation wefficient among fuel-coal-produced fine
fly ash particles according to the relative motion trajectory of the particles. On the basis of the aggregation coeficient ob-
tained from a numerical calculation, a regional algorithm was employed to seek solutions to the particle aggregation dy-
namic equation to calculate the aggregation and removal efficiency of fine fly ash particles produced in the combustion of
Dongsheng-origin bituminous cal. A comparison has been made between the calculated efficiency and experimental one.
The result shows that in the particle diameters ranging from 0.098 to 9.314m, the fly ash particles with a diameter be-
tween 0.578 and 3. 758"m have a maximal aggregation and removal efficiency. The total removal efficiency will increase
with an increase in intensity of external magnetic fields, particle mass concentration and residence time of particles in the
magnetic fields. When the particles are saturation magnetized, the total removal efficiency attains a maximum value. The
test results are in good agreement with the numerical simulation ones. The forecast made by using the model under dis-
cussion indicates that when the particle mass concentration attains 40 g/m> the total removal efficiency of fuel-coal-pro-
duced fly ash fire particles can reach 52%. Key words: fuel coal inhalable particle, magnetic aggregation, removal ef-
ficiency, aggregation wefficient

= Experimental Study of the Pneumatic Conveyance of High Pressure Dense-
phase Pulverized Coall ., ]/LIANG Cai, ZHAO Chang-sui, CHEN Xiao-ping, et al (Education Ministty Key Labo-
ratoty on Clean Coal Power Generation and Combustion Technology under the Southeast University, Nanjing, China, Post
Code: 210096)// Journal of Fngineering for Thermal Energy &Power. — 2007, 22(2). —181 ~184

On a high-pressure pneumatic cmnveyance test stand with a conveyance pressure and solid-gas ratio being respectively as
high as 4.0 MPa and 500 kg/m’, an experimental study of pulverized coal high-pressure dense-phase pneumatic con-
veyance has been conducted by using nitrogen. The conveyance tests have been performed at different conveyance differ-
ential pressures, air-filling flow rates and fluidized air flow rates etc., investigating the effect of operating parameters on
such pneumatic-conveyance characteristic parameters as pulverized coal mass flow rate and solid-gas ratio etc. The results
of the study indicate that the pulverized coal mass flow rate increases with the increase of the conveyance differential pres-
sure and air-filling flow rate. The higher the conveyance pressure, the more notable the effect of any change in differen-
tial pressure on the pulverized-al mass flow rate. The solid-gas ratio rises with the increase of the conveyance differen-
tial pressure and air-filling flow rate, and with the increase of fluidized air flow rate, the solid-gas ratio first increases and
then decreases. The higher the conveyance pressure, the greater the solid-gas ratio. Under the condition of the total gas
quantily entering the material transmission tank being kept unchanged, when QO is less than 0.55 m*/h, the change of
airfilling air flow rate will have a major influence on the conveyance parameters. When Oy is greater than 0.55 m’/ h,
the change of fluidized air flow rate will have a comparatively big influence on the conveyance parameters. Key words;
pneumatic conveyance; high pressure; solid-gas ratio; mass flow rate

= Causes of Pulverized-coal Leakage from a Race Pulverizer and Its Seal Sys-
tem Modificationl , |/DU Zhongxuan, HU Ya-fei, XIONG Jian-jun, et al(College of Electromechanical Engineer-
ing under China State Mining University, Xuzhou, China, Post Code: 221008)// Journal of Engineering for Thermal
Enegy &Power. —2007, 22(2). — 185~ 186, 200

A pulverized coal preparation system is one of the indispensable main systems for coal-fired boilers in thermal power
plants and its operation safety, reliability and cost-effectiveness directly affect the safety and reliability of boiler units.

Moreover -the pulverizer constitutes a main link in the milling system and meanwhile is also regarded as a weak one. The
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status quo of seal systems of race pulverizers is described with the causes of pulverized-wal leakage being pinpointed and
corresponding modification schemes poposed. In the meantime, a contrast analysis is wnducted of two cases, i.e. be-
fore and after the modification of the pulverizer. Through the modification, the air and pulverized-coal leakage phenomena
have been effectively eliminated with the working envitonment being improved and operation cost-effectiveness enhanced.
Therefore, it is of major significance to conduct a modification of the seal system for the race pulverizer. Key words;
boiler milling system, race pulverizer, pulverized-coal leakage, seal system modification

= Experimental Study of a Static/ Dynamic Pulverized Coal
Separator with Different Dynamic Blade Inclination Angles] ., ]/YANG Long-bin, WU Shao-hua, QIU Peng-hua
(Combustion Engineering Research Institute under Harbin Institute of Technology, Harbin, China, Post Code: 150001 ),
GAO Zhen-sen (Clean Coal Technology Research Center under Heilongjiang College of Science and Technology, Harbin,
China, Post Code: 150027)// Journal of Engineering for Themal Energy &Power. — 2007, 2(2). — 187 ~189

A test stand to determine the perfomance of a dynamic/ static rotor separator is described. An experimental study has
been conducted of the separator at different dynamic blade inclination angles and rotor wtating speeds with pulverized coal
seving as a raw material. Through a sorting-out and analysis of the test results, it has been found that the separator has
a best comprehersive performance when its dynamic blade inclination angle is set at 45 degrees. In such a case, R 45 can
be as high as 3.95% with the comprehensive separation efficiency being 55.32% and the resistance head 846 Pa. An
increase of the dynamic blade inclination angle and rotor rotating speed can both increase the fineness of the pulverized
coal at the outlet of the separator. Furthermore, there exists a maximal value of the comprehensive separation efficiency
but there is a minimal value for the resistance head. Key words: pulverized coal, separator, gas-solid flow, experimen-
tal study

= A Study and Forecast of Dynamic Characteristics of
Heat Exchangers with Continuous Spiral Baffle Plates] , |/WU Feng, WANG Qiu-wang, Chen Qiu-yang, et al
(National Key Laboratory on Multiple-phase Flow in Power Engineering under Xi” an Jiaotong University, Xi’ an, China,
Post Code: 710049)// Journal of Engineering for Thermal Erergy &Power. — 2007, 22(2). —190~196

A system has been established to conduct the experimental study of dynamic characteristics of shell-and-tube heat ex-
changers. Though experimental methods, an experimental study has been performed of the dynamic characteristics of heat
exchangers with continuous spiral baffle plates, which have water and oil to serve as heat exchange woiking media. With
the inlet flow disturbance representing equal percentage flow rate characteristics, studied were the dynamic responses to
water and oil temperature at the outlet in four modes of flow rate disturbance. In the meantime, the effect of fluid disturb-
ing quantity on the temperature rise at heat exchanger inlet and outlet at a certain Re number was also studied with a cor-
relation equation between the temperature rise at the inlet and outlet of the heat exchanger and fluid disturbing quantity
being obtained. The tests show that the dynamic response to the temperature of a liquid-liquid heat exchange system
needs a comparatively long time. It has been found through the study that under a disturbance with a positive or negative
flow rate, the change of temperature at the inlet and outlet of spiral-baffle plate heat exchangers assumes a linear relation-
ship and the variation curve featuring temperature rise at the inlet and outlet has a symmetric feature at a positive or nega-
tive flow rate disturbance. A finite-difference numerical forecast model and artificial neural network one have been estab-
lished respectively to dynamically forecast the outlet temperature at the heat exchanger oil side. The forecast results are in
good agreement with the test values. The forecast results obtained from the neural network is better than those from the
numerical simulation with the absolute value of the deviation being less than 1.3%, indicating that artificial neural net-
work has a definite merit for engineering reference and applications when performing the discrimination of cwmplicated sys-
tems. Key words: shell-and-tube heat exchanger, continuous spiral baffle plate, dynamic characteristics, numerical
forecast, artificial neural network, dynamic forecast

— = Three Dimensional Thermal-mechanical Coupled Probability-
based Finite Element Simulation of Heat Exchanger Reliability| ., , |/LIU Tong, LIU Min-shan, DONG, Qi-wu



