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employing an experimental study method with the change characteristics of different flow patterns being observed and ana-
lyzed. In addition, two types of improved pulsating heat pipe, favorable for securing a stable circulating flow of the woiking
medium, were designed. The test results indicate that various flow patterns may occur in the pulsating heat pipe under dif-
ferent working conditions, namely, plug flow-, hybrid flow- and annular flow pattem, etc. The flow patterns feature self-ad-
justing characteristics to any change of heat transferred. To modify the symmetry and equilibrium of the flow passage of the
pulsating heat pipe as well as the micro-pump effect of bubbles in the capillary diverging passage will be beneficial to at-
taining a stable single-direction circulating flow of the working medium. Key words: pulsating heat pipe, flow pattern, flow

direction, structural improvement

= Methods for Applying Field Synergy Principle in Convection Heat Ex-
change] , ]/LENG Xue-li, ZHANG Guan-min, TIAN Mao-cheng, CHENG Lin (College of Energy Source and Power

Engineering, Shandong University, Jinan, China, Post Code: 250061)// Journal of Engineering for Thermal Fnergy & Pow-
er — 2009,24(3). —352~354

Proceeding from the basic concept of field synergy principle and in combination with a basic understanding of convection
heat exchange, the authors have established a quantitative method for maintaining the great value and matching principles
in the field synergy guidelines during the convection heat exchange process. The synewy angle definition was improved at
a microelement unit on the heat exchange surface, enabling the field synergy principle more adaptive to the convection
heat exchange treatment and improving the arithmetic average method for field synergy angles so as to evaluate the synergy
performance. An integration average method was put forward to evaluate velocity-weighted integral synergy performance. A
concept of synergy matching wefficient was proposed to assess the synergy matching performance. Non-dimensional C-V
and K charts were used for analyzing the distribution of syneigy matching performance. Key words: field synergy, convec-

tion heat exchange, synergy matching wefficient

= In-furnace Heat Transfer Formula for Large capacity Su-
percritical and Ultra-supercritical Pressure Boilers] ., ]/ ZHAO Ling-ling, ZHOU Qiang-tai (College of Energy
Source and Environment, Southeast University, Nanjing, China, Post Code: 210096)// Journal of Engineering for Thermal
Eney &Power — 2009, 24 (3). — 355 ~361

Analyzed were two parallel-plane radiative heat exchange formulae, which serve as the basic formulae for calculating the
radiative heat trarsfer of in-furnace flames to the surrounding watewalls in a steam boiler. Derived was the radiation in-
tensity weakening of a one-dimensional (radial direction on a cross section) radiative energy caused by the following fac-
tors when the enemgy is transferred from the furnace center to surmunding wall surfaces. The factors are: absorption of
flame media, self radiation and dispersion action. On this basis, a formula for radiative heat trander in furnace was also
deducted with due consideration of the weakening of radiative energy along the cross section direction from the furnace
center to the surrounding wall surfaces. By using the derived formula and currently available calculation methods, the fur-
nace outlet flue gas temperatures were calculated respectively when supercritical and ultra-supercritical large-sized pulver-
ized coal utility boilers are bumning three kinds of typical bituminous coal with different ash contents. The calculation
method was compared with other relevant methods and the deficiencies of the methods in question were amalyzed. Key
words: supercritical and ultra-supercritical pressure boiler;, radiative heat ransfer, radiative intensity, radiation weakening;,

pulverized coal boiler, in-fumace flame

= Analysis of the Heating-surface Wall Temperature Characteris-
tics of a CFB (Circulating Fluidized Bed) Boiler Wing Walll , ]/ LI Yan, LI Wen-kai, WU Yu—xin, YANG Hai-
rui (Education Ministry Key Laboratory on Thermal Sciences and Power Engineering, Department of Thermal Energy Fngi-
neering, Qinghua University, Beijing, China, Post Code: 100084)// Journal of Engineering for Themal Energy &Power.
— 2009, 24(3). —362 ~366

With the, three_wing wall typical structures of a circulating fluidized bed hoiler serving as an example, namely, $51X



