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Evaluation of Roe’s Method with Different Limiters in Supersonic 2-D
and Axisymmetric Flows

E. Shirani, and H. Ahmadikia

Department of Mechanical Engineering, Isfahan University of Technology

School of Engineering, Bu-Ali Sina University of Hamadan

ABSTRACT- 2-D and axisymmetric Navier-Stokes equations are solved using Reiman-Roe solver with
different limiters for second-order accurate schemes. The results were obtained for supersonic viscous flows
over semi-infinite axisymmetric and 2-D bodies. The free stream Mach numbers were 7.78 and 16.34. The
stability of Roe method with different limiters and entropy conditions were considered. The results show that
the limiters greatly affect the stability and accuracy of the numerical solution while the entropy conditions do
not.
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Roe's Scheme
Harten - Hyman enropy condition
Van - Leer (2nd order upwind) limiter
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Mach contours (n=100)

Temprature contours (n=40)
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. Roe’s Scheme
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1 " Minmod limiter
1 MachNo.=16.34
] Grid size = 49*45

8 -

1 1-Harten - Yee

1Y 2-Harten - Hyman
“ 638 3-Chacaraverthy & Osher
PN (for special point)
=]  4-Chacaraverthy & Osher
& ] . (for all point)

Sl sl blas | gur oo S L) JE! 3 ey (B0 -V ¥ IS5
[Yy] Lo s 0l o o0 slaesls b s 250 by d_,s! Sy

'YY



LS e (695 Ol 5 o JLES Gl 0 e S0 58
S o 53 cctoad aztls S sl (VIVA glo 5o L) (6 youe
st (sdar 33 pr (55 (5 g0l Ol 52 Lo Sl 55 ol
25 g olplo b el pdoes 4 4 cd (6500
Sl @0 Sy oLy 5 233 55 a5 il eiiSh sdos
A3 0l 4 Gl S el S 5 )l e (sl >
g5 Pl 53 WL ol 5o Sl il gl e,

a3l g o s 0S5 gdme Ll 53 S Ailos s lin s i
3 48 A gn 0L ot 53 08 ) s Lol ezl o3
QTdJ}Jﬁwb{ﬂ&ﬁdey:wéjw‘{ébM
fanslin sod (S o S G 35 b5 iyl 5 s 3
i Lo s pun i 45 sl 0L Ciliiue (glaoziS) suione
03 g okd S5 Jle 55 A sl ps3 AT m 2 O 530 e
Jo 5 ol S5 Sl 5 a8y o g i T 51 S

3,5 i Vb glgze w53 0JSs gdoes AR @L? b g3de gy opmmmat (Sl axils (gode
4l oj‘ 9
1. Roe Reimann solver 9. blunt body
2. limiter 10. shock layer
3. hypersonic 11. supersonic
4. entropy condition 12. contravariant velocity
5. upwind 13. characteristic
6. total-variation-diminishing 14. non-monotonocity
7. sonic line 15. shock fittintig
8. projectile
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