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Flow mechanism s of mproving canpressor perfoomance through
self recirculation casing treament
ZHANG H ao-guang CHU Wu-li, WU Y an-hui, SU Zhong-liang

( School of Power and Energy Northwestem PolytechnicalUniv, X i an 710072 China)

Abstract Self recirculation casing treament is known as an effectivemethod to mprove axial can pressor perfom ance and
flow field It is mplem ented by canbming mjection and bleed on the cam pressor shroud and has the characteristic of njectng
or bleeding quantity self adjusting w ith the cam pressorwork pomnt varying Eflect of self recirculation casing treament on the
perfom ance and flow field of NASA axial Rotor37 is perfom ed w ith unsteady num ericalm ethod 1o explore the mechanisn of
self recirculation casing treament affecting the perfom ance and flow field of transonic canpressor The num erical results show
that self recirculation casing treament not only can suspend the stall effectively but also mprove the campressor efficiency ap-
preciably i the range of [low rate siudied The detailed analysis of the flow field al the blade tip shows that the m agn ilndes of
flow mlet angle is ncreased and the development of tip leakage vortex is restramed w ith self recirculation casing treament

which can prevent he hreakdown of the clearance leakage vortex and mprove effectively the current ability of blade tip pas-

sage As the result the loss of rotor tip area is receded
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Table 1 Design param eter of rotor 37

Param eter
B lade number 36
Rotating speed /( v/ m in) 17 188 7
Tip clearance /mm 0 356
Hubtip ratio a7
Solilily at topspan L 288
Total pressure ratio 2 106
Isentopic efficiency 0 889
M ass flow rate/( kg/s) 20 19
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Table 2 Basic gean etry param eters of

self recirculation configuration

c C ircum ferential w lth / rad
kjecting part a 204 Q 087
Bridge 2 808 0 087
B leedmg part 0 404 a 087
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(b) With self recirculation casing treatment

Fig. 6 RelativeM ach nunber at the 99% span
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Fig. 10 Unsteady Tip leakage stream lines
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