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Evaluation of EDISION's performance through supersonic flow analysis
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2. 2 B

2.1.1 o]&

EDISONS| A5371e 98] AH49 Z2a38e& Matlabs o83 23 243 Quasi-1D In-house
Program¥ AnsysolX AlF3F= cfx, fluento]™, ©]E9 #& NACA1135914 AF3tE=  Analytic
Solution¥} Tables o]€3dlA 534 Y. Quasi-1D In-house Program= ZA & dHeols o3 ¢
£ Quasi-1D Euler Equation®] AF&% it}

ﬁ_,_ E-i— B_SH =0 (1)
ot ox  ox
Q=1[p |, E=S[pu s H=10 (2)
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Navier-Stoke's Equation(Z+314]), Reynolds Average Navier-Stoke's Equation(‘dF3[4])¢] A&
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2.1.2 A& 2493 Boundary condition
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Fig. 1. de Laval nozzle

Table 1. Geometrical data
H1 H2 H3 H4 H5 L1 R1 R2
de Laval 100mm 25mm 23mm 55mm 200mm 25mm 95mm 110mm

213 A= AF Oy

e A i A2, BEARJ] AMEARREH $Ee AR 278 dREde] fE5 e &
F v AGE ARNS g Qg wekA de Laval nozzle® 49 FZ9 dHolHE AFets WY
2 o 22 7 7 HE ARE-g
AAE Buler equationS 71802 3tE Inviscid flowE 71Fo 2 A 2715 2442 10mm, 5Smm,
Imm, 0.8mm&Z &7} A Mach number®] W3} S A3a, 1 S NACA113500A4 I 73
H] 3L ghe},
EAZ ImmAA 2715 7o d 7 dREEH 4g vaste] dojgE At} ol Boundary
layere] <& 1#3}led, MesholA Inflation®] F7}¥ Unstructured mesh®} Inflationo] $l&=
Structured meshZ W] 3sle] WalltH oA Ax}57E AT gholl nxE J8ks gobs] HEZE s},
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Fig. 2. Mac Cormack Scheme Fig. 3. Van Leer Vector Splitting Scheme
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2.3.1 2D cfx and fluent data for inviscid, viscid flow

cfx9} fluentE o]&3}o] AAe Data: Figure 3~69] Zz Ao v}, F Ay =¥ A=}
=olwell wet sfe] Ferr Srkshe A A & AT cofx inviscid flowe] - ko] AAE =
YA+ Nozzle TACZHE 59.2mmA A, Normal shockol]2] Mach number: 1.785 YERHS]
t}.(Figure 3,4) Viscid flow2 d-%-°l% Normal shock® $12+= TL3921(59.2mm) Shockol A <]
A Mach number 1.79% °F7F =4 Uskth. fluentd 4% 9] Normal shock® 9= AY %2
©1 Mach number®] Z7]¥ Inviscid, viscid flow7} z+Z}F 1.81, 1.81% cfx9] #HE s 3k & ghol
et (Figure 5,6)

Euler_inviscid_cfx Full_Navier-Stoke's_cfx

wa

TEE
i
a

Fig. 4. cfx inviscid flow
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Fig. 6. fluent inviscid flow Fig. 7. fluent viscid flow

2.3.2 EDISON data
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2.5 Total data comparison
A F7HA] T8 gk Shock®] §A|elA] vlas] W tha3 2o
Table 2. Z} data®] W2

sfA=ol gt | Inviscid cfx | Viscid cfx '?WJZEL" }{{fgﬂ MC VL k-e SsT BSL SSG
Mach 1.749 1781 1792 1.810 1.810 1.826 1.754 1457 1.594 1635 1.654
KH%) | O 1.868 2468 3527 3526 4442 0304 16.646 8.845 6512 5385

3k Unstructured mesh oA ¢l Wi 73 Sturctured mesholl A el Wi Zto] tt2vla A+ U=
o], 2o i3t HuE vSa gk

a Fig. 1717. Ur;strure meh F1;'12 Sturctured mesh
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