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Through the adoption of a full three-dimensional numerical simulation technology and by use of a k— € dual equation tur-
bulent model and algorithm SIMPLE, a mumerical simulation was conducted of the three-dimensional turbulent flow field
of the film cooled stator-blade cascade at the first stage of a new type of gas turbine. The simulation was accomplished by
solving a three-dimensional viscous compressible Favre-averaged Navier-Stokes equation. Through a change in parameters
of the leading-edge film pores of the gas turbine, the temperature distribution on the outer surface of stator blades and its
cooling-air flow rate have been calculated respectively. The results show that the diameter, quantity and jet flow direction
of leading-edge film pores can very conspicuously impact on the blade surface cooling effectiveness. In view of the above
a new version is proposed for the blade leading-edge film cooling design, providing a valuable guide for relevant engineer-
ing designs. Key words: gas turbine, leading-edge film cooling, numerical simulation, turbine, first stage stator blades

= An Experimental Study of the Heat Transfer Performance of Innova-
tive Micro HeatPipes| ., | /TANG Qiong-hui, XU Jin-liang, LI Yin-hui, et al (Guangzhou Energy Source Research
Institute under the Chinese Academy of Sciences, Guangzhou, China, Post Code: 510640) /] Journal of Engineering for
Thermal Energy &Power. — 2006, 21(4). —350 ~354

An experimental study is conducted of a new type of flat-plate micwo heat pipes featuring a zero-chamfer cuved suiface.
Based on heat resistance, the thermodynamic performance of micro heat pipes is studied under such nditions as different
inclination angles, working media and liquid-filling ratios. To facilitate its analysis the total heat transfer resistance of
the heat pipes is divided into four items: heating heat-transfer resistance, heat-transfer resistance of evaporation sections
heat-trandfer resistance of condensation section and heat-sink heat-transfer resistance. The following conclusions have
been arrived at though tests: the factors that cause the main change in the total heat-transfer resistance of the micro heat
pipes are the heat-transfer resistance of both the condensation section and the evaporation one. Compared with corre-
sponding flat-plate type heat exchangers without wotking media, the main heat-transfer esistance of a test piece becomes
the heat sink one. The heat-transfer resistance in both the evaporation section and the condensation section accounts for a
relatively small proportion. According to different liquid filling ratios and inclination angles, the heat transfer limit of a
mico heat pipe will be caused respectively by local diy burning and a transition from nuclear boiling to film boiling. The
experiments show that this new type of micro heat pipe has bright application prospects, but an in-depth study of its oper-
ating mechanism is still needed. Key words: flat-plate type micro heat pipe, working medium, inclination angle, liquid
filling ratio, electonic cooling

= An Experimental Study of Incrustation Removal and Intensified Heat Trans-
fer by Ultrasonic Techniques] . | /FU Jun-ping, 1I Lu-ping (Energy Source and Power Engineering College under
Changsha University of Science and Technology, Changsha, China, Post Code: 410076), LIU Ze-li, LIQiu-yi (Huayin
Zhuzhou Themal Power Generation Co. Ltd., Zhuzhou, China, Post Code: 412000) // Journal of Engineering for Ther-
mal Energy &Power. — 2006, 21(4). —355~357

An experimental study is conducted of the matching relations between ultrasonic wave power on the one hand and incrus-
tation inhibition and removal on the other as well as of the effect of sonic cavitation-intensity on heat transfer coefficient
when the Reymolds number of fluid in a tube amounts to 5. 11X 10*. The research results show that the ultrasonic waves
attain an incrustation inhibition effect iveness when the ultrasonic wave power is below 200 W and become effective in re-
moving incrustation when the ultrasonic wave power is over 200 W. The incrustation removal effect is in direct proportion
to the magnitude of the ultrasonic wave power. Furthermore, the ultrasonic wave power has an obvious effect on heat
transfer intensification. When the ultrasonic wave power is 300 W, the heat transfer wefficient will be 765 W m’® K,
achieving an optimum heat transfer effect. In addition, a preliminary study is perfomed of the possible impact on incrus-
tation removal effect when a change in ultrasonic-wave propagation direction takes place. Key words: ultrasonic incrusta-
tion removal, cavitation intensity, heat transfer

=A Study of Heat Transfer Performance and Flow-resis-
tance Characteristics of Staggered Tube Bundles Composed of Spirally Fluted Tubes| , | /AN Yue-li, ZHAO
Li, HUANG Xin-yuan(Energy Source and Power Engineering College under the Shandong University, Jinan, China, Post
Code: 250061) // Joumnal of Engineering for Themal Enewy &Power. — 2006, 21(4). —358 ~361

As.a kind of effective intensified heat transfer elements, spirally fluted tubes are widely used. On the basis of experim-
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ents, the heat exchange perfomance and flow resistance characteristics of a single spirally fluted pipe were first studied
and a non-dimensional relationship of heat-exchange and flow-resistance characteristics was ascertained. Thewrafter, a
test tube bundle was made by use of the spirally fluted twbes of the most common specifications curently used on air pre-
heaters of power plants. High temperature air flows inside the tubes, and low temperature air outside the tubes transverse-
ly sweeps across the tube bundle. By changing the transverse and longitudinal tube pitch of the staggered tube bundles,
a nonrdimensional relationship between the Nusselt number and Euler number of each tube bundle on the one hand and
various other factors on the other can be obtained. Through an analysis, the tendency of influence exercised by the above-
cited transverse and longitudinal tube pitch on the heat-exchange and flow -resistance characteristics can also be revealed.
On the basis of the conclusions made from the foregoing, a comparatively rational transverse tube pitch (S1=66 mm )

and longitudinal tube pitch (S;=48 mm) of the tube bundles may be determined, providing a design basis for the use of

spirally fluted tubes in air preheaters and attaining a combined berefit of optimum heat-exchange and flow-resistance char-
acteristics. Key words: spirally fluted tube, staggered tube bundle, Nusselt number; Euler number

= Maximal Relative Temperature and Optimum Switching-over
Time for a Thin-wall Heat Accumulator] , | [ AL Yuan-fang, MEI Chi, HUANG Guo-dong, et al (Research In-
stitute of Themodynamic Equipment Simulation and Optimization under Zhongnan University, Changsha, China, Post
Code: 410083) // Journal of Engineering for Themal Energy &Power. — 2006, 21(4). —362 ~365

A study is cnducted of the impact of structural parameters of a thin-wall heat accumulator on its heat transfer peformance
by using a single parameter perturbation-based semi-analytic numerical calculation method . The research results show that
there exists a maximal relative temperature and optimum switching-over time; the maximal relative temperature is directly
poportional to the air flow passage length and any change of the circumferential length in the passage can result in a
change of the maximal relative temperature; the optimal swithcing-over time is directly proportional to partition wall thick-
ness. When the wall thickness is 1.0 mm, the optimum switching-over cycle analytic value of 2.5 s is basically in agree-
ment with 4 s of the high temperature gasification intermediate test and 10 s of the low oxygen dispersion-combustion in-
dustrial test. The foregoing confirms the feasibility of cwnducting structural design and operation-and-control optimization
of honeycomb-ceramic heat accumulators by use of asymtotic analytic methods. Key words: thin-wall heat accumulator,
honeycomb-ceramic heat accumulater, maximal relative temperature, optimum switching-over time, semi-analytic numeri-

cal method

= A Study of the Explosive Cracking and Wear Characteristics of Limestone|

] /WANG Jin-wei, LIShao-hua, YANG Hai-tis et al (Thermal Energy Engineering Department, TSinghua University,

Beijing, China, Post Code: 100084) /] Journal of Engineering for Thermal Energy & Power. — 2006, 21 (4). —366 ~
369

An experimental study was conducted for the explosive cracking. The wear characteristics of limestone of Turkish origin on
a fluidized-bed test rig electrically preheated by a small-sized boiler. The calcimation temperature and the partial pressure
of (O, in fluidized media have a very important influence on the explosive cracking of the limestone. When the partial
pressure of CO; is greater than the equilibrium pressure of limestone decomposition, the calcination reaction will be re-
strained and the limestone explosive cracking degree is very small. When the partial pressure of CO2 is smaller than the
equilibrium pressure of limestone decomposition, the precipitation of CO, produced in the calcination reaction will result
in an increase of both the internal pressure and explosive cracking. The particle diameter of calcination products are obvi-
ously smaller than that of the original limestone. Moreover; the porosity is also increased by a relatively great degree,
which will be conducive to the process of sulfur retention raction. The calcination product of the limestone has in the flu-
idized bed the wear characteristics similar to those of wal ash and the wear rate constant basically conforms with the time
function of an exponential attenuation. Key words: limestone, fluidized bed, explosive cracking, wear

Ca = A Study of the Change in Pore Distribution of CaO Produced
in the Process of Limestone Calcination] , ] /WANG Chun-bo, LI Yong-hua, WEI Ri-guang, et al (Energy
Source and Power Engineering Institute under the North China University of Electric Power, Baoding, China, Post Code:
071003),// Journal of Engineering for Thermal Enerey & Power. — 2006, 21.4), — 370 ~ 372



