STl

http://mechanics.journals.modares.ac.ir

990 Kl utiga

AF=VY oo WWAY 15 ¥ 0yl 1Y 0,90

Sluil g9y oolainl b aad Y - )y,;.ofaﬁ“o)ﬂ.o.c S ilwdug

ATAIYA @il yo
N Ghpdy

w39 9T (S Hlro (38 5 L3530 9 Ob > L&

TalyTals dofaas | a38 L yule

O cewob (pdllpal axles  Sis olRiils (Sl pwiige 155 (ggziils -
Ol el (pillpal axles  Saiis olRiils (Sl gwaigee HLatils =Y
shadaram@kntu.ac.ir VAYA0-1299 iy Ggdio oyl 45 %

sy S (A5 0 Slee (8,5 a0 b dibaiz (g)95me bz jem eS ooy ain (b slp wax by, SO ol dlae o -0l
)‘ 9 asle l) )5“)‘..0.5 iz g_)Lﬂ.Ja s LEL‘S) L5>‘)'Ia)b 90y J.Asj).) ‘5>‘}.|a)l.a M.J)lﬁ U’Jj) ‘.).J‘ ] 00 45‘) ‘UT Lgé).ij..o.c- a)l; JS)J
b glizl (gamgs 05 S el ool oSS jgu eSS el dwsain adgi s S5 g (bt oyl S ol Sl S

3 il aly ol ol (ol el ok 081> damsg S (505kes sl ammlons 5 Sl ol o sl ol
OV PN RS

dsdid Sl 48,5 |13 dalllan 0,90 dibood g pmaS SO loasly ioli8l alaslyl ey Sbl sl il se oy &ALLLJS)%I o ,Slas
Sk e sl it 5 s Sliab oigs (S 58 b s b 5 s Slib obgs (Sl B8 b S S 5jlenit
Glyse jo qleaily molEl ao o VIAY g VYA Codpay Loyl i o s 0 ol ool plosl ol

Sealnag pT sla codgame (leaily sgrps cwlib (g jluSinlon 1 F5lguads

g yeeS (o 590 wops W g )
streamline curvature methodwith respect to

Optimization of a 10-stage axial flow compressor using
aerodynamic criteria
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Abstract- This paper has been presented a new method for optimum design of multi-stage axial flow compressor
blades considering overall performance and stage matching. This tool is made up of an optimization algorithm, a flow
solver and a parametric geometry generation system. A two-dimensional streamline curvature code has been improved
to evalute the compressor performance parameters and flow field. Design parameters consist of geometrical parameters
and aerodynamic performance parameters include the minimum loss of blade and allowable range of incidence. The
efficiency increment of a 10-stage compressor has been investigated to evaluate the proposed method. The geometry of
three front stages of compressor is fixed, the geometry of three middle stages is optimized and four rear stages have
been re-staggered. At the first, compressor is optimized by re-designing middle stages and second, it is optimized by re-
designing middle stages and re-staggering rear stages. In bestcase, compressor efficiency has been improved by 1.18 in

nominal speed and1.83 percent in 95% ofnominal speed .
Keywords: Stage Matching, Efficiency Improvement, Aerodynamic Constrain
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