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STUDY ON THE SECONDARY FLOW AND IT S CONTROL

IN COMPRESSOR
Tao Deping, Pen Zeyan, Wei Xinlu
(Beijing University of Aeronautics and Astronautics)

ABSTRACT The present paper is a final report of the study on the secondary
flow in compressors. A systematic experimental investigations on the secondary flow of both
the C4 and BC-6 air foil cascades have been completed. A end-wall corner flow model has been
provided. The C4 airfoil variations of the outlet angle along the blade height have been
calculated by the secondary flow theory. They approach to the experimental results. The
influence of the tip clearance on the blade stall flutter is also investigated in the flutter
experiment of the BF-1 compressor rotor. An experimental study on the reduction of
secondary flow is carried out by using both Heading Edge Sweep” and ‘End Bending”
techniques. The total pressure loss coefficients of these two cascades decrease significantly.
The results of the whole compressor flow field calculation of the compressor £nd Bending”
cascades are in good agreement with the experimental data. Some important conclusions are
drawn to reveal the real flow mechanisin in the compressor and to develop new compressor
flow physical models. It is of great value for engeerning application of the secondary flow
control.

EXPERIMENTAL INVESTIGATION ON THE FLOW THROUGH

A COMPRESSOR END-BENDING CASCADE

Wu Guohua, Ren Liyun, Pen Zeyan
(Beijing University of Aeronautics and Astronautics)
Yan Ming (Shenyang Aerocengine Research Institute)

ABSTRACT By the comparison of secondary flow vector diagrams and 2-D iso-
loss line diagrams between a end-bending cascade and a ordinary cascade, this paper reveal
the mechanism that the end-bending cascade improves the flow through end wall region and
reduces the loss of the end wall flow. At the same time, the end-bending cascade reduces the
mass-averaged total pressure coefficient. Both directions of blade force on the suction and
pressure surfaces are in favor of improving the end wall flow. The former pushs the high
energy flow outside the end wall region near the pressure surface into the end wall region, the
latter transfers the low energy flow within the end wall region near the suction surface to the
main stream. The improvement of the end wall flow contributes to control the degeneration
of the end wall flow downstream.

EXPERIMENTAL INVESTIGATION OF

RIBLETS DRAG REDUCTION FILM
Jiang Zhi, Tang Zhiming, Gao Ge, Ning Huang
(Beij ing University of Aeronautics & Astronautics)

ABSTRACT Based upon the new explanation of the structure of turbulent
boundary layer and the fact that specially designed non-smooth surface can reduce fluid drag,
the authors have designed and fabricated the Riblets Drag Reduction Film. This Film was
covered on racing boats, the boats and recieved excellend awards in competition. The authors
also tested the flat plates with and without the Biblets Drag Reduction Film in wind tunnel

and compared their fluid drags. The results showed that the Drag of the covered plate has
been reduced by 7%.



