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lift-off. The lower the resonant frequency, the stonger the turbulence. At other frequency values the flame emains at-
tached and has a shorter length with the shortest length appearing at 50% to 60% of duty cycle. The condition of piping
connection can also influence the pulsating characteristics of the flame. Under resonant frequencies and with an increase
in average Reymolds number the flame may lift off at a relatively high fuel-rich combustion-time shawre while under other
frequencies the flame will remain attached all the time. Key words; combustion with a pulsating fuel feed, low NO x
combustion, flame characteristics, flame altermative structure.
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— = Experimental Investigation of the Flow Characteristics of a
Swirl-type Gas-liquid Atomization Spray Nozzle [ ., |/ GONG Jing-song, FU Wei-biao (Department of Engineer-
ing Mechanics, Tsinghua University, Beijing, China, Post Code: 100084) //Journal of Engineering for Thermal Energy
&Power. — 2004, 19(4). — 376 ~379.
The atomization mechanism of various types of pneumatic spray nozles was analyzed. On this basis proposed is an inno-
valive atomization spray nozzle, the so-called swirl-type gas-liquid atomization spray nozle. lts air-to-liquid mass flow
rate ratio (ALR) during hot-state tests is 4% - 6% (atomized by compressed air). A systematic study was conducted of
its flow factor with main attention being focused on the influence of nozzle structural parameters, ALR and liquid viscosity
on the flow factor. Through experimental measurements and fitting a mathematical expression of the nozzle flow factor is
obtained, which can serve as a guide for the spray mozze design. Key words: spray nozzle, flow factor, air-to-liquid

mass flow rate ratio.

= Numerical Simulation of Reynolds Stresses of Gas-solid Two-
phase Flows in an Inertial Separator [ , ]/ WANG Hai-gang, 1IU Shi, JIANG Fan (Institute of Engineering
Thermophysics under the Chinese Academy of Sciences, Beijing, China, Post Code: 100080) // Journal of Engineering
for Thermal Erergy &Power. — 2004, 19(4). — 380 ~383.
A detailed numerical study was conducted of the gas-solid inertial separation pwocess in a circulating fluidized bed. A
Reynolds stress model is used to serve as a turbulent flow model with the object of study being the gas-solid two-phase
flow in a U-shaped separator. To truthfully describe the collision process between solid particles and a separator wall sur-
face, a particle trajectory model was adopted to simulate solid particles. In addition to the introduction of the influence of
the wall surface wughness, the diffusion action of the solid particles in turbulent flows and the mutual collision between
particles have also been taken into account. The influence of different inlet speeds and quantity of separator dampers on
particle separation efficiency and fluid pressure drop has been calculated through the use of simulations. The calculation
results have given not only the structural features of the gas-solid two-phase flows in the separator, but also shown the re-
lationship between the separator efficiency and pressure drop on the one hand and inlet main flow speeds and separator

structural parameters on the other. Key words: Reyrnolds stress model, inertial separator, particle trajectory model.

= One-dimensional Numerical Simulation of Reciprocating-flow Com-
bustion in Porous Media [ , ]/ MA Shi-hu, XIE Mao-zhao, DENG Yang-bo (Power Engineering Depariment,
Dalian University of Science & Technology, Dalian, China, Post Code: 116024) //Joumal of Engineering for Thermal
Enegy &Power. — 2004, 19(4). — 384 ~388.
A one-dimensional mathematical model was set up to simulate the recipwcating-flow combustion in porous media. In this
system combustible premixed gases change their direction periodically, and flow into a combustor from two ends. It is as-
sumed that gas phase and solid phase exist in a state of local thermal equilibrium and the influence of radiation heat ex-
change has also been taken into account. A mathematical solution is obtained by using a finite volume scheme. By way of
a huge quantity of numerical calculations investigated was the impact of major operating parameters on the temperature
distribution and reaction characteristics of the combustion system. As for such parameters one can list: half ¢ycle, flow
speed, equivalence ratio, heat losses, attenuation factor of poous media and their heat capacity. The calculation results

are, qualitatively in fairly good agreement with experimental results.  Key words. . porous media. reciprocating, super adi-
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abatic combustion.

= Experimental Investigation of the Characteristics of Forced Ignition by Pul-
verized Coal-air Flows [ ., ]/ GU Zhongzhu (Power Engineering Institute under the Nanjing Nomal University,
Nanjing, China, Post Code: 210042), WANG Zhi-bin (Jiangsu Provincial Electric Power Design Institute, Nanjing,
China, Post Code: 210092), ZHANG Yong-lian (Education Ministry Key Laboratory of Clean Coal Combustion and Pow-
er Generation Techmology under the Southeastern University, Nanjing, China, Post Code: 210096) // Journal of Engi-
neering for Thermal Energy &Power. — 2004, 19(4). — 389 ~391.
On a small-sized wmbustion test rig for pulverized coal an experimental investigation was pefformed of the forced ignition
characteristics of two types of pulverized coal-air flow under different conditions. The results of the investigation indicate
that in case of igniting pulverized coal-air flows by torches there exists an optimum ignition speed corresponding to the
minimum concentration of the pulverized wal. The pulverized coal-air flow ignition limit is mainly influenced by such pa-
rameters as initial temperature, ignition source temperature, coal rank and the fineness of the pulverized coal. The en-
hancement of the initial temperature of the pulverized coal-air flow, the ignition source temperature and the fineness of the
pulverized coal can all widen the range of ignition. It is relatively easy to ignite al with a high volatile content. Under
the same conditions it is easier to ignite a straight pulverized coal-air flow than a swirling one. Key words: pulverized
coal-air flow, ignition, ignition limit.

= A Study of a Mathematical Model of Optimized Thermo-

dynamic Design for an OQil-fired Smoke-tube Steam Boiler [ . ]/ SONG Zheng-chang, GAO Jian-kang (College
of Electromechanical Engineering under the China University of Mining Engineering, Xuzhou, China, Post Code;
211672) // Journal of Engineering for Themal Energy & Power. — 2004, 19(4). — 392 ~ 394, 432.
To optimize the themodynamic design of an oil-fired smoke-tube steam hoiler; optimized independent variables, relevant
variables and objective functions were analyzed and determined on the basis of a thermal equipment optimization theory .
In connection with a thermodynamic design process the intermediate variables in the objective functions were solved. The
constraint conditions of optimization were detemined and a complete mathematical model of optimization was set up. Fur-
thermore, a computer program was prepared to solve the mathematical model. The results of optimization of a typical oil-
fired smoke-tube boiler indicate that the optimization model and the computer program for mathematical solution are effec-
tive and practical for engineering applications. Key words: oil-fired hoiler, themodynamic design optimization, mathe-

matical model, computer program.

AIS = Experimental Study of the Performance of a ALS
(Air Lance Assembly) Type Oxidation Device Used in a Wet Flue Gas Desulfurization System [ , |/ ZHU
Qunryi, QIAN Linfeng, DU Qian, et al (College of Energy Science & Engineering under the Harbin Institute of Tech-
nology, Harbin, China, Post Code: 150001) //Journal of Engineering for Thermal Energy &Power. — 2004, 19(4).
— 395 ~397.
An oxidation device composed of an agitator and air lance assembly (AIS) and installed in a wet flue-gas desulfurization
system undemwent a simulation by using an aeration type of stirring reactor. An experimental study was conducted of the
influence on oxidation performance of the ALS type oxidation device exercised by such factors as the hole opening direc-
tion and hole diameter (0.5 -1.5 mm) of a sparger, stiming speed (150 - 350 t/min), apparent air velocity (0. 8% 10°
~5%10° m/s), etc. The results of the study indicate that the hole opening direction and the hole diameter of the sparg-
er has a relatively small influence on the oxidation rate. With an increase in stirring speed and the apparent air velocity
there will be an increase in oxidation speed. However, when the apparent air speed increased to a certain value, the oxi-
dation rate increase tends to slow down. A theoretical analysis and calculation was conducted by using a twofilm model.
The calculation results are in relatively good agreement with test results. Key words: oxidation device of the air lance as-

sembly type, ;oxidation performance.



