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Abstract: The interactions of shock waves with boundary layers on the flat plate and shock chains in the isolator

of the hypersonic inlet were numerically simulated respectively by the method of Spreadsheet Fluid Dynamics (SFD)

in the EXCEL software with NND algorithm. The SFD method is simple and demands no ordinary program process—

ing. The numerical results reflected the general structure of the flow field which means that SFD may be a potent

computational fluid dynamics method.
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Table 1 Example of SFD method ( copy of the equation)
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Fig.1 Physical domain of shock wave houndary

layer interaction on the plate
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Fig.2 Physical domain of the shock wave

boundary layer interaction in the pipe

2.3 HEPR

TEZH R TU S X AN A B S JOAR I R4,
W Prandt] £, EEIREE, SHFEL HERSE. [FR
BN SEOE A TS X K S« T
A 4 T6] 2 DA R s ) 284 O i 5 PR 1 3R v AR X 1Y
Ko B y F7 M E R TAEX, & T/EX NRE
y A E R S5 TR . R EVIGSHETIEX, )
SEXIIETLS, Bl 1 R RISE R N e Brseim v X
Wi gt, SRy lE BE, I T A A A —
B, AR BAREE D it OISR, AR
ot Ol At AEBIREE A oAk ik FOE A X 3. 24
JEFERLTCR NI 2 70 A 30 LT3R AG [ B T % LAY
MATHERN, FIHAERALLA, B, C, D 5&FRR, 1TH
EmTFELL, 2, 3, 45580, ME ZATH S8 T
t&9 B2 it E o R R R X I e S 554K 1)
SEWIAAME, JTEERAE v 07 6] B 25 1) 73 Al o 42 1) 77
B2, BABEBN AN TAEX, BRIl it
RN ARG . R~ 77 180 128 1) 73 3Gl o
P TTAE, ARG FHCR AR y 7 10 B 28 (6] 7 240007 25 1)
JiRE, WEFE Excel MINERIHEIIEE, JFREMMAIE



SFD J7 i AU i i A ot O P S BT 17

BRSO
3 HEERRIH

3.1 BESFHREREFEHEEER

KIMSEN: B Ma== 2, N B=
37°, FE ARSI 60 kPa #1300 K, FiEECH
2.62X10°% y J7 B A% T EL 5 U7 s i,
S/ P T E R SRR AE A B RS (BRA BE X5« 5
KE) 11,76 X 10765, THEMEEECA 100X 100.

M 3 BT LUE Y, NS AT B PR 2 R A7
B LG, B2 TECRMS R, URAEN
B EAE AT ik, TR AR, 9l RE S
B, W 4 FR. RS 0 B, BT R
SFET A T 8 B, Sk ar B R SR
7] fhi 25 B TF

Fig. 3 Pressure contour of the shock wave reflection

on the laminar boundary layer of the plate
(Ma-= 2. p= 37"

Fig. 4 Velocity profiles and streamlines near
the reflected point (Ma== 2. p= 37°)
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Fig. 5 Pressure contour of the shock wave reflection on
the laminar boundary layer of the plate
(Ma-= 2, B= 47"
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Fig. 6 Velocity profiles and streamlines near the
reflected point (Ma-= 2, f= 47°
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Fig.7 Pressure contour of the shock wave reflection on the laminar boundary layers

in the pipe (Ma-= 3.1)

(a) Whole flow field

(h) Zone view
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Fig. 9 Mach number contour of the shock wave reflection on the laminar boundary layers

in the pipe (Ma-= 3.1)
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Fig. 10 Pressure contour of the shock wave reflection on the turbulent boundary layers
in the pipe (Ma-= 2. 5)
{a) Whole {low field (b) Lone view
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Fig. 11 Zone view of the velocity profiles and pressure contour in the flow field (Ma-= 2. 5)
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