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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
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(Zhongye Huatian Engineering Techrology Co. Lid. , Nanjing, China, Post Code: 210018)// Journal of Engineering for
Thermal Energy & Power. — 2009, 24(3). —378 ~381

Through a study of air and pulverized coal wo-phase flow theory, analyzed were the basic characteristics of an air and pul-
verized coal mixing process in a pulverized-coal boiler, featuring the transport of pulverized coal by exhaust gas. From the
standpoint of engineering applications, several basic assumptions were proposed. A method based on kinetic-energy for
measuring pulverized coal concentration was put forward, which has been commonly used in a bin and feeder sys-
tem. Though a statistical analysis of numerous acquired data and by using a method combining relevant mechanism with
regression, a calculation model was obtained and used on a real-time basis in an on-line air and pulverized coal monitoring
system, thus simplifying the related problem description, and guaranteeing the simplification of the mathematical model es-
tablished for air and pulverized coal mixing pwocesses. The forgoing has laid a solid theoretical basis for subsequent re-
search on the measurement of pulverized wal concentration. It has been found that the ratio of the kinetic pressure be-
tween two cases, namely, the kinetic pressure after the mixing of the air and pulverized coal and that of the primary air
(exhaust gas) prior to the above mixing, can represent the magnitude of pulverized wal cncentration in the pipeline. The
method under discussion is applicable for measuring pulverized coal concentration in bin and feeder systems. Key words:
pulverized coal concentration, kinetic energy method, air and pulverized coal mixing, pulverized coal feed by exhaust gas

SO» CaO Knudsen = Knudsen Diffusion of SO, Gas in Microporous CaO
Desulfurizer Particles [ , ]/ SHANG Jianryu, WANG Song-ling, WANG Chun-bo (College of Energy Source and
Power Engireering, North China University of Electric Power, Baoding China, Post Code: 071003)// Joumnal of Engineer-
ing for Thermal Energy &Power. — 2009, 24(3). —382 ~385

Proceeding from the rarified gas effect and by describing the aerodynamic diffusion mechanism of SOz gas molecules in mi-
cwo-scale pores of CaO desulfurizer particles, the authors have revised the effective diffusion coefficient and established
Knudsen diffusion mathematical model, which is based on an aggregate concept. The model was solved mathematically and
simplified by using an error function with a functional relationship being established. A simulation analysis shows that
when SO2 gas molecules through the Knudsen diffusion have penetrated into first-stage and second-stage pores, both the
fractal powsity and relatively large pore porosity can increase the gas resistance to diffuse inwards, thus enhancing the ra-
dial gradient of SO concentration distribution. The research results show that it is feasible to consider only the Knudsen
diffusion and ignore gas-solid chemical reaction and other factors during the analysis of gas diffusion in the Ca) parti-
cles. Key words: desulfuration agent, Ca0, aggregate, Knudsen diffusion, SO2, diffusion model

= Influence of Gas-phase Temperature Fluctuations on the
Release of Nitrogen Compound in the Pyrolysis of Pulverized Coal Particles] , |/ ZHANG Hong-tao, ZHANG
Jian (Engineering Mechanics Department, Tsinghua University, Beijing, China, Post Code: 100084)// Journal of Engi-
neering for Thermal Energy & Power — 2009, 24 (3). —386 ~390

In the presence of gas-phase temperature fluctuations, the transient release process of nitrogenous compound resulting from
the pyrolysis of pulverized coal particles was calculated. A functional group (FG-DVC) model was adopted for calculating
the transient release rate of nitrogen compound. It has been found that at various time-averaged gas-phase temperatures,
the release of pulverized-coal particle nitrogen compound (HCN) in a variety of particle diameters is all influenced by the
gas-phase temperature fluctuations. Compared with the case when gas-phase temperature fluctuations have not been taken
into account, the release of pulverized coal particle HCN is quickened by such fluctuations. With an increase of the gas-
phase temperature fluctuation intensity, the quidkening action will be further enhanced. Key words: pulverized coal parti-

cle, nitrogen compound release, gas-phase temperature fluctuation

=A Matrix Analytic Method for the Second Loop Thermodynam-
ic System of a Pressurized Water Reactor-based Nuclear Power Plant] , |/ LIU Qiang, XIN Hong-xiang, CHEN
Ling-hai , (Scheol .of Energy and.Power Engineering, Nanjing Engineering College, Nanjing, China, Post, Code: 211167 ),



