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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-



