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=A Survey of Models for the Calculation of Radiation Characteristics of High-tem-
perature Gases] , |/YIN Xuemei, LIU Linrhua (College of Eney Science and Power Engineering, Harbin Insti-
tute of Technology, Harbin, China, Post Code: 150001)// Joumal of Engineering for Thermal Energy & Power. —
2007, 22(5). —473 ~479

An accurate calculation of radiation characteristics of high-temperature gases is of major significance in such engineering
applications as combustion and infrared detection etc. The current research results of gas radiation characteristics both at
home and abroad are described. The fundamental theory and main featres of the methods for calculating the radiation
characteristics of three kinds of gases are analyzed with the emphasis on the newly developed full-spectrum k-distribution
(FSK) model. Summarized and tabulated awe the applicable wnditions, calculation accuracy and speed of various models
for the calculation of radiation characteristics. The authors have calculated the wall surface heat flux in the steam and car-
bon dioxide mixed gas layer between two parallel plates and presented a chart comparing the relative-error difference be-
tween the calculation results of various models and those of a line-hy-line calculation. The selection of proper methods for
the calculation of radiation characteristics of gases under different conditions is proposed and in the light of the shortcom-

ings of the current models, the future research trend also forecasted. Key words: gas radiation characteristics, computa-
tional model, k-distribution model

= Experimental Study of the Effect of Suction Slot Location on
Water Removal Performance of Hollow Stationary Bladesy , ]/WANG Xin-jun, LU Cheng (National Key Labo-
ratory on Multi-phase Flow in Power Engineering, Turbomachinery Research Irstitute, Xi an Jiaotong University, Xi" an,
China, Post Code: 710049), LIU Jian-cheng, ZHANG Jun-bo (Hatbin No. 703 Research Institute, Harbin, China, Post
Code: 130036)//Journal of Engineering for Themal Enery &Power. — 2007, 22(5). —480 ~483

On the slot suction test rig of a humid-air plane-cascade, an experimental study was conducted of the water removal per-
formance of the suction slots on hollow stationary blades of a stean turbine. The test conditions are given as follows: the
air humidity at the cascade inlet. 7.94%; waler doplet diameter, between 1.5 to 150 #m, airflow velocity at the cas-
cade outlet, 170m/s; width of the suction slot: 1.0 mm, angle of the suction slot 45 with the suction slots being located
at the suction and pressure side of the stationary blades respectively. The test results show that with an increase in rela-
tive location of the suction slots, the water quantity sucked through the slots will increase and under a same suction pres-
sure difference, the water quantity sucked through a unit length of a slot on the concave surface of a stationary blade is
greater than that on the convex surface. The suction slots close to the water outlet on the concave side of a stationary
blade enjoy an optimum water-removal performance. Furthermore, with an increase of the suction pressure difference, the
water quantity sucked through the slots will also increase accordingly. Key words; steam turbine blade, hollow stationary

blade, suction slot location, suction pressure difference, water quantity sucked

/ =A Study of the Effect of Inlet Guide Vane (IGV) Prewhirl Angles on
Impeller/ Diffuser Interaction[ , ]/ZHOU Li, CAI Yuan-hu (College of Power and Enewy Source, Northwestern
Polytechnical University, Xi’ an, China, Post Code: 710072), XI Guang (College of Energy Source and Power Fngi-
neering, X1 an Jiaotong University, Xi an, China, Post Code: 710049) //Joumal of Engineering for Thermal Energy &
Power. — 2007, 2(5). — 484 ~489

Under different inlet-guide-vane (IGV ) prewhirl angles and by using an ursteady approach, a numerical simulation was
conducted of the unsteady interactions among the following three components: IGV, impeller and diffuser, moreover, a
comparison with the test results was performed. Studied was the effect of IGV prewhirl angles on the flow and unsteadi-
ness inside the impeller and diffuser. Meanwhile, the mechanism of interactions among the above-mentioned three moving
and stationary components was also explored. The results show that the calculation results are in good agreement with the

test, ones. At a same flaw rate, -the wake flow of the IGV and the unsteady function of a large-sized vortex cluster will



