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Influence effect of supersonic airfoil” s leading edge geometric
shape on aer o-dynamical performance of cascade

JIN Jun, L I1UBo, NAN-Xiangyi, CHEN /Yunyong

(School of Power and energy ,
Northwestern Polytechnical University, Xi’ an 710072, China)

Abstract : NURBS method was-applied to reshape some supersonic airfoils, and two
controlling parameters were used to-adjust the geometric shape of supersonic airfoil’ sleading
edge, these methods were adopted to investigate the supersonic arfail’ s aero-dynamic perfornr
ance influence effect with dfferent leading edge geometric shape; The contrastive andys s results,
which were obtained from a seriesof arfoil’ sflow field structure with changing each controlling pa-
rameter , shown elipse shape controlling factor not only could weaken the shock wave intendty near
the leading edge region of airfoil but also could improve the flow fied structure; At the same time,
this paper demongtrated that the matching between some dlipse shape controlling factor and some
dlipse direction controlling factor could make the responding supersonic airfail’ s aero-dynamic per-
formance reach to the begt while its chord keeping no change.

Key words: aerospace propulson system; NURBS; ellipse edge arc; supersonic airfoil ;
aero-dynamic performance effect
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Fig.3 Geometric contrastive figure among some
supersonic airfoils with different ue andn under
the conditions of keeping the chord fixed
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arfoil with u.=0.16,1=0.0

=

5 u=0.10n=0.0

Fg.5 Mach number distribution isoline plot
near |eading edge region of supersonic
airfoil with ue=0.10,n1=0.0

6 w=0.08N=0.0

Fig.6 Mach number distribution ioline plot
near leading edge region of supersonic
airfoil with u.=0.08,n=0.0
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7 w=0.05n=0.0

Fig.7 Mach number distribution isoline plot
near leading edge region with
UL =0.05,n=0.0

0.884615

8 u=0.04Nn=0.0

Fg.8 Mach number distribution isoline
plot near leading edge region-with
U =0.04,1=0.0

Fg.9 Mach number distribution isoline plot
near |leading edge region of original
supersonic airfoil

Table 1 Contragtive table of supersonic airfoil’ s

aero-dynamical performance with different ue

/ (kg 9
Origina 10.7715 0.86074
UL=0.04,n=0.0 11.072 0.88222
=0.05,n=0.0 11.072 0.87312
UL =0.08,n=0.0 11.073 0.87257
w=0.10,n=0.0 11.0815 0.86651
UL =0.16,n=0.0 11.081 0.87144
Ue n
10 13

10 uw=0.02n=0.3

Fig.10 Mach number distribution isoline plot
near leading edge region of supersonic
airfoil with u.=0.02,n =0.3

11 u=0.03,n=0.06

Fg.11 Mach number distribution isoline plot
near |eading edge region of supersonic
arfoil with ue=0.03,n =0.06
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12 uw=0.038Nn=0.0

Fig.12 Mach number distribution isoline plot
near leading edge region of supersonic

airfoil with ue=0.038,n1=0.0

13 w=0.047n=0.01

Fig.13 Mach number distribution isoline plot
near leading edge region of supersonic

arfoil with u.=0.04n =0.01

14

Fig.14 Mach number distribution isoline

plot near leading edge region of
origina supersonic airfoil

ue=0 030,n =0 06 )

Table 2 Contragtive table-of . super sonic airfoil’ s

aer o-dynamical perfor mance with different u. andn

)

Original 10,471 5 0.848 08
w=0.04n=0.01 10.473 5 0.848 21
w=0.0381'=0.0 10. 477 0.841 17
W =0.030.0"=0. 06 10.4715 0.863 33
W=0.021 =0.3 10. 474 0.839 22
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