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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
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5mm, $42>< 5mm and $38< 5mm, amalyzed was the influence of mass flow rate and parameters of the working medium on
the wall temperature. It has been found that the mass flow rate is a dominant factor for securing a safe operation of the
heating surfaces. The temperature difference between the wall surface and working medium decreases with an increase of
the mass flow rate. The influence of the tubing structure and the outlet temperature of the working medium on the tempera-
ture difference between the wall surface and woiking medium is not evident, the influence of the tubing structure on the fin
temperature, however, is welatively obvious. The pressure only affects the wall temperature to a certain extent. To consider
both the safe and economic operation of a boiler at low loads, it is recommended that the design mass flow rate inside the
wing wall heating surface should be chosen at a value not lower than 750 kg/m”°s. The research results can well provide
reference for the safe operation of wing wall heating surfaces. Key words: circulating fluidized bed (CFB) boiler, wing
wall heating surface, metal wall temperature, mass flow rate

/ =A Study of Gasliquid Distribution Characteris-
tics in a Circulating Fluidized Bed Desulfuration Tower Under a Swirling/ straight Compaosite Fluidization Mode
[ » ]/ CUI Lin, MA Chun-yuan, DONG Yong, SONG Zhan-long (Engineering Research Center of Environmental

Thermodynamic Process under Education Ministry, College of Energy Source and Power Engineering, Shandong University,
Jinan, China, Post Code: 250061)// Journal of Engineering for Themal Energy &Power. — 2009, 24(3). —367 ~372

By using a laserphase Doppler analyzer (PDA) and a dual-loop exiraction-type themocouple, tested was the liquid
dwplet and gas-phase temperature distribution law in a flue gas circulating fluidized-bed desulfuration tower under a
swirling/ straight composite fluidization mode. The measurement results show that the liquid droplet distribution in the
whole drying process basically assumes a tendency of being more accumulative in the central zone and less so in the side
wall zones. When compared with the conventional straight flow fluidization mode with the relative height H/ D being
grealer than 2, the existence of a swirling flow can enhance the liquid dwplet drying speed at various points in the tower
on the whole. Moreover, the greater the swirling flow rate, the quicker the diying speed. In the nozzle-atomized zone, the
flue-gas temperature distribution tends to assume a low value in the middle and a high one at the side walls. When the rel-
ative height H/ D is lower than 2, the existence of a swirling flow can intensify the above tendency. The presence or ab-
sence of swirling flows, however, influences little on the gas phase temperature and distribution when the liquid droplets
have been completely dried. From a comprehensive viewpoint, the swirling/ straight composite fluidization mode can effec-
tively ameliorate the wall-sticking phenomenon. Key words: circulating fluidized bed (CFB), swirling/ siraight com posite
fluidization, gas phase temperature distribution, liquid droplet distribution

= A Qalculation of the Tooth-root Bending Fatigue Strength of a Ma-
rine High-speed Gear[ , ]/ LIXiu-lian (School of Automobile and Traffic Engineering, Jiangsu Technical Nomal
College, Changzhou, China, Post Code: 213001)// Journal of Engineering for Themal Energy & Power — 2009, 24
(3). —373~377

When a ship ploughs the high seas, its hull will produce a hogging or sagging bending deformation due to the action of wa-
ter buoyancy and ship weight etc. , which influences the strength and service life of gears arranged in the hull longitudinal
direction. In the light of defects and deficiencies of traditional marine high-speed gears caused by neglecting the inter-
tooth friction, centrifugal force and hull deformation during strength calculations, with the driving gear in the nvolute
speed-up gearing unit arranged along the hull longitudinal direction serving as an object of study, derived for the tooth-root
bending fatigue was a strength calculation formula with comprehensive consideration of inter-tooth friction, centrifugal force
and hull deformation. Calculation cases show that the inter-tooth friction can lead to an increase of the tooth root bending
stress by 9. 9894 with the centrifugal stress accounting for 11. 18 % of the tooth-root bending pemissible stress, while the
hull deformation may cause an increase in the tooth-wot bending stress by 7. 25 %. Key words: inter-tooth friction, cen-
trifugal force, hull defomation, spur gear, bending fatigue strength

= A Study of the Kinetic-Energy Method-based Measurement of the
Concentration of Pulverized Coal Transported by Exhaust Gas[ , ]/ Ll Jiming, ZHU Hong, LU Zhen-zhong



