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= Study of the Heat Exchange Performance of a
New Type Convex and Concave Shell Heat Exchange Plate-formed Passage Under Different Combination
Modes LIU Jian-yong LI Jing ( Chemical Machinery and Safety Research Institute College of Machinery
and Automobile South China University of Science and Technology Guangzhou China Post Code: 510641) //
Journal of Engineering for Thermal Energy & Power. - 2011 26(2). -191 ~196

By using a numerical simulation method studied was the heat exchange characteristics of the flow in a new type
convex and concave shell heat exchange plateformed passage with the convex and concave shells adopting two com—
bination modes indine and staggered arrangement in the flow direction. The research results show that whatever
the staggered or indine arrangement is adopted three longitudinal vortexes invariably emerge inside each convex
and concave shell the longitudinal vortex at the bottom of the shell has a minimum disturbance degree and the heat
exchange intensification is mainly acted on the convex and concave shell. When the staggered arrangement is adopt—
ed two longitudinal vortexes are formed in the x direction between any two neighboring shells and greatly intensify
the heat exchange through the wall surface of the shell. Although relatively more longitudinal vortexes take shape in
the staggered arrangement the flow resistance is big in the passage resulting in a relatively low overall disturbance
degree to the fluid and an unconspicuous enhancement of the heat exchange coefficient compared with that in the in—
line arrangement. When Re =4930 compared with the convex and concave shell plateformed passage in the stag—
gered arrangement combination mode the j factor in the inine arrangement combination mode increases by 5. 63%

while the f factor decreases by 39.1% . The j and f factor in the in-ine arrangement combination mode of the con—
vex and concave shells increase by 8.44% and 7.9% respectively when compared with those of the dimple plates.

Key words: convex and concave shell heat exchange plate longitudinal vortex heat exchange performance stag—

gered arrangement in-line arrangement

= Overall Performance Factor for Evaluating Intensified
Heat Conduction Based on the Field Synergy Theory XIA Xiang-ming ZHAO Li-wei XU Hong et
al ( United Nations Key Laboratory on Chemical Engineering College of Mechanical and Power Engineering East
China University of Science and Technology Shanghai China Post Code: 200237) // Journal of Engineering for
Thermal Energy & Power. - 2011 26(2). -197 ~201

From the perspective of the field synergy theory a non-dimensional performance factor @ was presented for compre—
hensively evaluating the intensified heat conduction effectiveness on the heat exchange surfaces. To prove its sound—
ness and correctness two examples were enumerated for conducting a three-dimensional numerical simulation i. e.

spirally twisted flat tube and corrugated-plateformed passages. The non-dimensional performance factor @ was cal—
culated and compared with the traditional intensified heat conduction evaluation factor 7. It has been found that both
@ and 7 assume an identical tendency and can reflect the overall performance of the heat exchange surfaces there—
fore they can both serve as parameters for evaluating overall performance of intensified heat conduction. Key
words: field synergy intensified heat conduction non-dimensional performance factor overall performance nu-—

merical simulation

= Contrast Experiment and Analysis of the Inner and Outer
Wall Temperature of a Supercritical Boiler Superheater XU Hai-chuan YU Yan-zhi ZHANG Li-
ang-bo ( College of Power and Mechanical Engineering Wuhan University Wuhan China Post Code: 430072)
DONG Gong-jun ( Dabieshan Power Generation Co. Ltd. Macheng China Post Code: 438304) // Journal of En-
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gineering for Thermal Energy & Power. - 2011 26(2). -202 ~206

On a 600 MW supercritical boiler performed was an inner and outer wall temperature measurement contrast experi-
ment of the boiler with a purpose to comprehensively grasp the infurnace wall temperature conditions of the boiler
superheater. During the test the data showing the change of the internal and external wall temperatures were real—
time acquired and compared and analyzed with each other. The in-furnace wall temperature distribution of the su—
perheater and the correlation law governing the internal and external wall temperatures etc. were thereby analyzed
and studied. The internal and external wall temperature characteristics of the above-mentioned boiler superheater
were obtained including the fluctuation tendency of the tube wall temperatures inside and outside the furnace the
inside and outside load of the superheater water/coal ratio and an identical regularity governing the fluctuation of
the main steam temperature and the fluctuation tendency of the tube wall temperature difference AT inside and out—
side the furnace. The foregoing is of major significance for tube wall temperature monitoring and life diagnosis of
600 MW supercritical boiler superheaters in the future studies. Key words: supercritical boiler superheater wall

temperature test in-furnace tube wall thermocouple

= A Numerical Model for Calculating Fly-ash Deposition in a Chain
Grate Stoker WANG Yuan ZHANG Pin LIN Peng—yun et al( Thermal Energy Engineering Research
Institute  Shanghai Jiaotong University Shanghai China Post Code: 200240) // Journal of Engineering for Ther-
mal Energy & Power. — 2011 26(2). -207 ~211

The ash deposition and slagging in an industrial purpose boiler affects the combustion and heat transfer in the fur—
nace and lowers the thermal efficiency of the boiler. With a view to solving the problem of the ash deposition and
slagging in the boiler established was a three-dimensional numerical model for calculating the fly-ash deposition in
a chain grate stoker with the fly-ash transmission collision and cohesion process being taken into account. In com—
bination with the fly-ash precipitation characteristics on the bed layer surface of a chain grate stoker obtained
through tests the fly-ash deposition amount and ash/slag thickness at different locations in the furnace in a time
duration were predicted. The slagging locations predicted by using the model in question are in agreement with the
test ones. The front and side wall corresponding to the rear arc and the upper portion of the chain grate stoker are
regarded as the areas with serious ash deposition and slagging. The slagging thickness predicted by using the model
is excessively lower than the test one. To measure the fly-ash amount precipitated at a higher precision can enhance
the prediction precision of the slagging thickness. Through an analysis of the simulation results measures for pre—
venting the ash deposition and slagging were given. Key words: engineering thermophysics fly-ash deposition

model numerical simulation industrial purpose boiler laminar combustion fly-ash precipitation

= Experimental Study of the Leakage Prevention Characteristics of
a Built-in Counterflow Cylindrically-shaped Air Button YI Xiao—iang LU Qing-gang ZHU Zhi-
ping et al( Engineering Thermophysics Research Institute Chinese Academy of Sciences Beijing China Post
Code: 100190) // Journal of Engineering for Thermal Energy & Power. - 2011 26 (2). -212 ~215

For built-in counterflow cylindrically-shaped air buttons destined for the furnace air distributor of a 200 MW circu-
lating fluidized bed boiler water was used to simulate the bed material and the air chamber was artificially divided
forming a non-equilibrium pressure distribution in the air chamber and leading to a water leakage from the special—

purpose air buttons. When the fluidized air quantities were 2640 3120 3600 and 4080 m’ /h respectively and the



