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= An Experimental Investigation of the Control of Com-
pressor Cascade Secondary Flows by the Use of Endwall Fences at Different Incidences [ , | [ TIAN Fu,
ZHONG Jing-jun (The School of Energy Science and Engineering under the Haibin Institute of Technology, Harbin, Chi-
na, Post Code: 150001), CHEN Ying (Harbin No. 703 Research Institute, Harbin, China, Post Code: 150036) Iour-
nal of Engineering for Thermal Energy &Power. — 2005, 20(5). —464 ~468

An experimental investigation was conducted of a compressor cascade with endwall fences installed at different circumfer-
ential locations under different incidences. It has been found that the cascade total loss tends to be reduced when the
endwall fences are far away from a suction surface and will tend to increase when the fences are near the suction surface.
In case of a change in incidences the optimum fence location for achieving a decrease in cascade total loss will undergo a
change. If the endwall fences are installed at a distance of 70%4 relative pitch fiom the suction- surface location, the cas-
cade total loss within a certain range of incidences (-9 ~+6") will still be lower than that in conventional cascades.
Under a negative incidence the impact of fence installation on an in-channel flow will tend to decrease with an increase in
incidence. Under a positive incidence the impact of fence installation on an in-channel flow will tend to strengthen with

an increase in incidence. Key words: compressor cascade, endwall fence, incidence, cascade loss

= The Influence of Blade Root Fillet and Blade Tip Clearance
on the Aerodynamic Performance of a Transonic Axial Compressor [ , | IMAO Ming-ming, SONG Yanping,
WANG Zhong—qi (The School of Energy Science and Engineering under the Haibin Institute of Technology, Harbin, Chi-
na. Post Code: 150001) /[Journal of Engineering for Thermal Energy &Power. — 2005, 20(5). —469 ~473

Through the numerical simulation of the flow field of a single-stage transonic axial compressor a study was conducted of
the impact of wtating-blade root fillet and tip clearance on the flow field aerodynamic performance. The results of the
study indicate that the blade tip clearance will lead to a flow blockage at the top zone and increase the separation loss at
that zone. The blade root fillet will decrease the flow tumning angle at the blade root, decrease work-performing capacity
and enlage the blade wot separation zone. This will lead to a decrease in flow rate and an increase in separation loss at
the root zone. In view of the above, the rotating blade tip clearance and the blade root fillet should be taken into account
in order to enhance the accuracy of the numerical simulation. Key words: transonic axial compressor, numerical simula-
tion, blade tip clearance, blade root fillet

=Numerical Study of the Flow and Heat Transfer of a Rectangu-
lar-tube Turbulent Impinging Jet Flow|[ , | /CHEN Qing-guang, WU Yu-lin (Department of Thermal Fnergy En-
gineering, Tsinghua University, Beijing, China, Post Code: 100084), ZHANG Yong-jian, WANG Tao (Shandong Uni-
versity of Science &Technology, Qingdao, China, Post Code: 266510) Ifournal of Engineering for Themal Fnegy &
Power. — 2005, 20(5). — 474 ~477

By employing algorithm SIMPLE and a RNG %£— € turbulent model and through the solution of a three-dimensional N—
S equation and energy equation a numerical simulation was perfommed of a rectangular-tube turbulent impinging jet flow
with Reynolds number of 10000 and an impingement height of 4 times of nozzle hydraulic diameter. It has been found that
at the jet flow cross-section near the impingement surface accompanied by the appearance of two counter-rotating vortex
pairs there emerge two eccentric peak values of main stream velocity. An analysis shows that the fomation of the dual-ec-
centric velocity peak values is caused by the vorticity upstream diffusion produced by the impingement surface. An inves-
tigation of the temperature field and the local Nusselt number distribution of the impingement surface indicates that heat
transfer characteristics of the jet flow are controlled by the flow stucture and the use of a rectangular-tube turbulent jet
flow can result in a relatively large impingement zone and more uniform cooling effectiveness. Key words: rectangular-

tube impingement jet, numerical simulation, eccentric peak value, heat transfer

= Calculation of the Temperature Field Distribution in an Electrically Heated In-



