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Zp
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Fig. 1 The definition of the cell center, edge, and the vertices of the grid
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k = connmatrix(i,1)
a = connmatrix(i,2)
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flux =function (k,a,b,p)
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TE H R 1 O FRLEAE N E) AR SRR Y T LS
dw,
o "R (12)
FFE(12) R H—Fh XA VU Runge-Kutta J7 72 %5 B (8] 47 FR 43 v 05 TR] 54 oA 4 X6 22
AR EARE S BT DA H AR BT AR E DX BRI BELJE Sk it £ e BV AT
M TR Euler T RET, FRBIAIA — R K CFL 21 242 3 F it X7 22 119 3= 2Lk
RURH TA RS XS AETE , B 1Y R ARVFI [ A I i BR 1 1 X T AR BRIk Y
MAE R R IE

K. Q
A, = Y, : . (13)

i=1 ‘ UAy, - V.Ax, ‘ + ¢,/ (Axlz + Ay?)
1.5 BFR&EH

1.5.1 #dEia i
Xt TIOR8, AR A2 T — R sh AR U0 2 F0) ) R a0 28 7% o0 3 3 o 1 N
0. HHECRFH—A R A 7k bW b 580 S sp ot iht 1 1 AH 4%
H T 3 T 1 A e R SR A 0, T DA
Z, =UAy, - VAx, = 0. (14)
ZHTHIE(6) ZHEFZ N

Zp 0
dw, _ 1 i ZpU, + PAy, . ii PAy, s
de ‘Qk i=1 ZipVi - PA?CZ Qk el PAxL .

ZpH 0



LTRSS FIIG Y RIS ) 48 Euler J7 FEEUE R 7 2:0F5E 985

1.52 @R

DR Ay SR e R ) T T AR A BR 4, DR M 75 % R i b 5 0 i A E T LA b i 4
AR LSRR AT ] AN Bl R g B S 13 DX sl s i Sk i T3 i 3 i B Ak e — 3L
N 4 FAE L B TR R R AR

2 ANk S

21 BEMFIE

AR SR By i S A A ( UMY 8 h-refinement) SR HEAT 38 07 RS A2 B L h-refine-
ment F) FH 40 A6 X BT 1) I o SEBR F 38 R AR 118 A B8, — 040 A A A A R D % 448 - 01 TR0
FEERE 3 205 1k R I8 R R AR A 2 BB 32 20 TR E 58, 00 0 7R X — R X S R A
o 2 LA N A B 0 A R 2 A T O S R AE S R T B A )L R, AR T R Y A
TR DU X 7 5 1 3 O Ak B ) O A [X SR A T Jn 2 b B

AR SR ORI A 20 531, BRIV D 4 A= o5 0 KL D) s A W 2847 0 4285 R ] £ Ak B (9 A 25 1 )
G IR ) TR X RS X AR (AR 7, %85 B4 ) B A N 2T v S BRI ) S
305 7 S0 25 T AR 12 O B 0 B P AR i s Dok EA T R 43, AR S5 R = T IAS W] LAAT 3 F
Ao AR R, A R A = AR Py A A 2 FR.

(a) WML (b) =AM () —4rbist
(a) The quadrisection mode (b) The trisection mode (¢) The bisection mode
B2 MR s
Fig. 2 The grid partitioning modes
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Fig. 3 The newly added points
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Fig. 4 The overall and local meshes for NACAOO12

P 1.4E5 1.2E5 1.0E5 8.0E4 6.0E4 Mal3 1.1 09 0.7 05 0.3
| I e - |
1.5E5 1.3E5 1.1E5 9.0E4 7.0E4 5.0E4 14 12 1.0 0.8 0.6 04 i
/o \ - ]
/) e
0.8 / 0.8 L /// ;
0.4 / ' 0.4} of | -
Yy | / Y C, { \\(
of of a
- --ventral surface
A r 1. — top surface
_0.4\1 L N " ) ' N L -0.4L n n " " fit S L ST BRI BRI BT SR
-04 0 04 038 1.2 -0. 0 04 0.8 1.2 0 02 04 06 08 1.0
X X X

B 5 FE A4 2 Mach B0 25 P B3 1 FE 1405

Fig. 5 The pressure contours(left) , Mach number contours( middle) and airfoil surface pressure distributions( right)
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Fig. 6 The overall and local meshes after 1 time of adaptive refinement
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Fig. 7 The pressure and Mach number contours
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Fig. 9 The pressure and Mach number contours
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The pressure contours(left) , Mach number contours( middle) and airfoil surface pressure distributions( right)
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Fig. 12 The pressure contours before(left) and after(right) adaptive refinement
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Numerical Solution of the 2D Compressible
Euler Equations Based on the
Unstructured Adaptive Grids
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Abstract: A numerical method for the solution of the 2D Euler equations based on the unstruc-
tured adaptive grids was proposed. The finite-volume method was used to carry out the space
discretization, and the flux was calculated with Jamson’ s central scheme, which was suitable
for the calculation of arbitrary polygons. In order to get the stationary solution, an explicit 4-
step Runge-Kutta iterative method was adopted to do the time-domain integral. According to the
gradients of the flow field parameters, the refining edges were determined. Under this refining
criterion, the mesh distribution was reasonably improved. With the proposed method the 2D
Euler equations were solved for the simulation of the NACA0012 airfoil. The numerical results

show the correctness and validity of the present method.
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