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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



