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nular tuibine cascade by using LDV method to study the impact of hole jet flow on the flow field in an annular tuibine
cascade. The test results show that due to the influence of hole jet flow a return flow zone will be formed downstream of
the hole near the blade surface. The speed in the return flow zone will be gradually lowered with an increase of the dis-
tance away from the hole at the downstream. Meanwhile the jet flow will produce a reverse vortex pair during its mingling
and dilution with the main flow. At the blade suction and pressure surface due to the difference in wall surface curvature,
incoming-flow boundary layer status and pressure gradient, the mingling and dilution of the jet flow with the main flow as
well as the structure of flow field will also be somehow different. At the pressure side, the reverse vortex pair formed by the
mingling and dilution of the jet flow and the main flow is relatively evident and the range of area influenced by the wake
of the jet flow is also much lawger than that at the suction side. Key words: LDV (laser-Doppler velocimetry)-based mea-

surement, anular turbine cascade, hole jet flow, three-dimensional average velocity

Al = High-temperature Oxidation Behavior of Aluminized Coatings on Tur-
bine Bladesy . ]/ WANG Yong-gui, QIU Erni, YANG Li-fa (Gas Turbine Design Department, CSIC No. 703 Re-
search Institute, Harbin, China, Post Code: 150036 ), DING Ming-hui (College of Material Science and Chemical Fngi-
neering, Harbin Engineering University, Harbin, China, Post Code: 150001 )/ /Journal of Engineering for Thermal Energy
&Power. — 2007, 22(6). —601 ~604

By adopting a slurty pocess an aluminized coating is formed on the high-temperature nickel-base alloy surface of blade
material K4104. By making use of static-state high-temperature oxidation and various physical testing methods, studied was
the protective performance of the aluminized coating. An in-depth analysis was pedfomed of the oxidation dynamic charac-
teristics and the morphological change of an oxide film during the test process. The test results show that the aluminized
coating has improved the oxidation-resistance performance of the alloy. A long-duration high-temperature oxidation can
lead to the emergence of cavities between the aluminized coating and basal body, resulting in the peeling-off of the oxide
film and the weakening of the oxidation-resistance perfoimance of the coating to a certain extent. Key words: tubine
blade, aluminized coating, oxidation dynamics, oxide film morphology, short-circuit passage

=Optimized Design Based on Skewed and Swept Blade Technology] ., ]/ 1l
Yang (College of Electromechanical Engineering, Qingdao University of Science and Technology, Qingdao, China, Post
Code: 266061 ), OUANG Hua, DU Zhao-hui (School of Mechanical Engineering, Shanghai Jiaotong University, Shanghai,
China, Post Code:200030)// Journal of Engineering for Themal Energy &Power. — 2007, 22 (6). —605 ~609

By utilizing a BP (back propagation) neural network and genetic algorithm on a progran platform for the numerical calcu-
lation of three-dimensional viscous flow fields, the circumferential bending angle of rotor blades in an axial compressor was
optimized through the use of skewed and swept blade technology to further improve the aerodynamic performance of the
fan. It has been found through a comparison of the blade wheels before and after the optimization that the blades thus opti-
mized exhibit obvious dharacteristics of being circumferentially forward-skewed. The testing results show that the total
pressure and aerodynamic efficiency have increased by 3.56 % and 1.27 % respectively with the stall margin being signif-
icantly extended by over 36%4 and the losses at both the upper and lower end further reduced. Key words: circumferential
forward-skewed blade, artificial neural network (ANN), genetic algorithm (GA ), optimized design

= Numerical Simulation Analysis of the Aerodynamic Perfor-
mance of a Single-stage Axial Helium Compressor with Air Serving as the Working Medium| , |/ZHU Rong-
kai, ZHENG Qun (College of Material Science and Chemical Engineering, Harbin Engineering University, Harbin, China,
Post Code: 150001 ), JI Guang (Naval Representative Office Resident at CSIC No. 703 Research Institute, Harbin, China,
Post Code: 150036 ), ZOU Ji-guo (CSIC No. 703 Research Institute, Harbin, China, Post Code: 150036)// Journal of En-
gineering for Thermal Erergy & Power. — 2007, 22(6).— 610 ~ 614

Being the fourth generation of an advanced reactor types HTGR-10 (modular high-temperatue gas cooled reactor) features

a simple, system, safe and reliable operation as well as high cost-effectiveness ete. Furthemore, the performance of the he-
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lium compressor in a helium circulation-based turbo-generator unit is one of the decisive factors ensuring a high efficiency
of electric power generation. By using numerical simulation software NUMECA, the relationship between the aerodynamic
performance and similarity criterion of a subsonic and axial helium test compressor was studied along with an analysis of
the mechanism of helium flow in the cascades. An exploratory study was also performed of the impact of the similarity cri-
terion at an equal Reynolds number on the performance of the compressor blades. The analysis of the blade aerodynamic
performance has led to the conclusion that with air as a working medium being used to simulate the helium cmpression
pwocess, when the Mach number at this operating wndition is smaller than 0. 4, very little influence on the flow in the flow
path of the compressor will be exercised by the Mach number. As a result, the influence in question can be basically ne-
glected. If' a reaction of more than 0.5 is employed, the increase of positive pre-whitl of the blades can maintain the effi-
ciency at a wmlatively high level. Under the condition of a relatively small Mach number the adiabatic exponent k will not
exercise a great influence on the similarity simulation. Key words: helium compressor;, aerodynamic performance, numeri-

cal simulation, similarity theory

= A Load Model for Involute Scroll Teeth Based on Tooth
Root Bending-fatigue Strength] , ] /QIANG Jian-guo, MA Xiao, [IU Zhen-quan (College of Electiomechanical Fn-
gineering, Lanzhou University of Technology, Lanzhou, China, Post Code: 730050)// Journal of Engineering for Thermal
Eney &Power.— 2007, 22(6).— 615 ~ 619

The specific features of acting pressure and stress of nvolute scwll teeth were analyzed and the criterion for calculating
bending fatigue-strength of scroll tooth roots was determined with a load model based on tooth root bending-fatigue strength
being obtained. The study shows that the pressure distribution law on the internal and external wall surface of the scwll
tooth is different and the stress at any point on the scroll tooth approximates to the bending stress of a pulsation cycle.
Thus, a safety factor method can be used to calculate the bending fatigue-strength of scroll tooth root. During operation the
scwoll teeth are subjected to the internal pressure in aw spreading angle area having a spread angle interval of . The mag-
nitude of the internal-pressure load is equal to the pressure difference of inner and outer wall surface of the scroll tooth.
However, the load resulting from the inner pressure will change discontinuously. When the crank rotating angle assumes
one featuring an exhaust-discharge initiation, the inner pressure not only reaches its maximum but also the acting area is
farthest away from the central zone of the scroll tooth with its safety factor attaining a minimum value. The selection of a
rational exhaust-discharge initiation angle constitutes a major approach for enhancing the scroll tooth strength and stabili-
ty. Key words: scroll machirery, tooth wot bending-fatigue strength, load model

= An Experimental Study of the (Qassification Principle of Ash
Particles Based on Their Physical Propertiesy , ]/XU You-ning, II Hong-tao (Shenyang City Key Laboratory on
Circulating Fluidized Bed (CFB) Combustion Technology, Shenyang Institute of Engineering, Shenyang, China, Post Code:
110136)/ /Journal of Engineering for Thermal Energy & Power. —2007, 22(6). — 620 ~ 624

The combustion and heat transfer in a ciraulating fluidized bed (CFB) boiler is closely related to the status of the in-hoil-
er bed material, which is formed mainly in the course of combustion, explosive fragmentation and wear abrasion of mineral
constituents contained in fuel coal.The micoscopic morphological characteristics of ash particles were obtained by using a
visual microscope after six kinds of coal samples have been burned in a fixed bed.The ash particles were classified into
three kinds with different characteristics according to their mechanical strength and wear-resistant properties. On this ba-
sis, a study was conducted of the impact of temperature rise speed and combustion time at different combustion tempera-
tures on the change of ash particle diameter.The study has been undertaken by adopting a cold-state vibration sifting
method after combustion on a fixed bed and a sifting process following a hot-state fluidization on a fluidized bed test rig.
Moreover, the evolution characteristics of different ranks of coal in the course of combustion have been deduced. The re-
sults show that with espect to the evolution process of different combustion temperatures and durations the three kinds of
ash particles exhibit a conspicuous difference. As a result of the foregoing, a theoretical basis is provided for the forecast
of a particle diameter distribution of bed materials in the circulating fluidized bed. Key words: ash particle, wear abra-

sion, fragmentation, classification, evolution characteristics, experimental study



