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(a) (b)

��� Seddon & Goldsmith, Intake Aerodynamics (2nd ed) (1999), AIAA
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buzz
(a) Ferri criterion [Ferri and Nucci (1951)] 

Vortex sheet from the intersection point of normal and oblique shocks

(b) Dailey criterion [Dailey (1955)] 
Shock-induced flow separation from compression surface

�����Fisher et al. ARC R&M 3711 (1970)
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CFD
• Lu, P-J. and Jain L-T., J. Propulsion and Power 14 

(1998), 90-100
–
– Dailey (1955) 
– RANS (Baldwin-Lomax )
–

• Trapier, S., Deck, S. and Deveau, P., AIAA J. 46 
(2008), 118-131
– ONERA
– (Trapier, Deveau and Deck AIAA J. 44 (2006), 2354)

– RANS/LES (Delayed DES), URANS
– Dailey DDES
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UPACS (Unified Platform for Aerospace
Computational Simulation)

RANS (Reynolds Averaged Navier-
Stokes equation)

SA (Spalart-Allmaras model)

M 1.64
P0 300[kPa]
T0 400[K]

Re 2.9 105

10

平成 22 年度　JAXA 航空プログラムグループ公募型研究報告会　資料集 163

This document is provided by JAXA.



*+,-./�01�2
(slit34)

0 1.64
M

0.0 0.8
M

x-y56

y-z56

without
slit

��78�01�9:�
;<'=>?@A&
BCDEFG

H+IJKLMN6�OPQ
�01�9:

RS�TU#.T!,VW
XYZ&[\

11

0 1.64
M

0.0 0.8
M

x-y56

y-z56

with
slit

LMN6]�9:�W
!"#$3G^_&BCD
`_G

ab&cdH+I6�01�
9:WefF1g.

RS�TU#.T!,V
'hYigjk*+,-.
/�01lmYZn301

*+,-./�01�2
(slitod) 12

164 宇宙航空研究開発機構特別資料　JAXA-SP-11-004

This document is provided by JAXA.



720 Hz

102 103 1040.00

0.01

0.02

0.03

0.04

Frequency [Hz]

A
m

pl
itu

de
 o

f s
ho

ck
 p

os
iti

on

6.8kHz

�bottom
�middle
�upper

720Hz

2.8kHz320Hz

320 Hz

13

pqpp

rqpp

sqpp

tqpp

uqpp

vqpp

wqpp

xqpp

yqpp

zqpp

rpqpp

p t w z rs rv ry sr su sx tp

{|}~���~��

�
��
��
|�
~�
�
�
r�
��
�

���+.

���!$+

,!$�.TU+

H�N��
N

���

�+I�+.

�"��!��1�

�2�

�
20
0m m

6 m
I"�#$�H+I

��� -¡�.$

¢£5¤
�[\

¥¦§
¨©ª«¬­®©

¯°±²
³�[\

14

平成 22 年度　JAXA 航空プログラムグループ公募型研究報告会　資料集 165

This document is provided by JAXA.



15

pqpp

rqpp

sqpp

tqpp

uqpp

vqpp

wqpp

xqpp

yqpp

zqpp

rpqpp

p t w z rs rv ry sr su sx tp

{|}~���~��

�
��
�
�|�
~
��
�
r
��
�
�

pqpp

rqpp

sqpp

tqpp

uqpp

vqpp

wqpp

xqpp

yqpp

zqpp

p t w z rs rv ry sr su sx tp

{|}~���~��

�
��
�
�|�
~
��
�
r
��
�
�

´k
±²³

hY3¯°
±²³

¥¦§
¨©ª«¬­®©

01hY3
¢£5¤

�±²³[\µ¶�·¸

�±²³[\f¹&º»j
�-�¼-!&½¾

�¥¦§��� -¡¿@�
ÀÁ¶WÂ��&

�±²³�[\�efigÃ
j3¥¦§��� -¡Ä
�Å�ÆÇ&º»jÀÁ
3ÈÉ^3g

¢£5¤
�[\

¥¦§
¨©ª«¬­®©

¯°±²
³�[\

±²³�[\µ¶�Â��&4ÊËÌÄ�ÍÎÆÇ&�igÀÁ3ÏÐ�Ñj

��������	
��
������
��
�������������������

Òn �=¦§*+,-.µÓ�XYZÔ �og±²³�[\Õ��Ö�µ¶^×¥¦§��� -¡�ØÙ�
·¸4×±²³hYÚf¹ÍÎÛcK*+,-.ÜÝÄ���Q�Þ`&ßig

15

H+Ià)áâãä

I"�#$�å\H+I�

I"�#$�å\H+Iæç#.

èé¾êëH! 460

80

20
0

56���
60mmì40mm

´k±²³

íî±²³
�[\&ïÒ

¢£5¤�[\&ïÒ 5ðñ�
XYZ�Ý�
�é

±²³�[\Ô &ò4D
�¢£5¤óF�ØÙ
�¥¦§��� -¡¿@�ØÙ

±²³�[\µ¶�ôÑigjk&
��§Qõ��&cg01l�èö
�÷N!øù&cgúûn301l�èö
�XYZ�Ýü\�é&cgýþ

I"�#$�H+I

��� -¡�.$

16

166 宇宙航空研究開発機構特別資料　JAXA-SP-11-004

This document is provided by JAXA.



SWT1-05-09=¦§*+,-.���µ¶����

�rqp

�pqy

�pqw

�pqu

�pqs

pqp

pqs

pqu

pqw

pqy

rqp

�pqpv �pqpu �pqpt �pqps �pqpr pqpp pqpr pqps pqpt pqpu pqpv

������	
|�|	���	qsx�����
~�����|}~���
~��

�
�	



��
	
�q
��
	
~
�q

r���s r���t r���u r���v

s���t s���u s���v t���u

t���v u���v

�rqp

�pqy

�pqw

�pqu

�pqs

pqp

pqs

pqu

pqw

pqy

rqp

�pqpv �pqpu �pqpt �pqps �pqpr pqpp pqpr pqps pqpt pqpu pqpv

������	
|�|	���	qsr�����
~�����|}~���
~��

�
�	



��
	
�q
��
	
~
�q

r���s r���t r���u r���v

s���t s���u s���v t���u

t���v u���v

�rqp

�pqy

�pqw

�pqu

�pqs

pqp

pqs

pqu

pqw

pqy

rqp

�pqpv �pqpu �pqpt �pqps �pqpr pqpp pqpr pqps pqpt pqpu pqpv

������	
|�|	���	qrs�����
~�����|}~���
~��

�
�	



��
	
�q
��
	
~
�q

r���s r���t r���u r���v

s���t s���u s���v t���u

t���v u���v

pqpp

rqpp

sqpp

tqpp

uqpp

vqpp

wqpp

xqpp

yqpp

zqpp

rpqpp

p t w z rs rv ry sr su sx tp

{|}~���~��

�
��
�
�|�
~
��
�
r
��
�
�

��r

� � � � � Á
���WÇ�igl��

1
2

3

1

2

3

1

2

3

���ò�


�Ý³¿Õ]Ö^
�û ³
ýþ��Õ!Ö

M = 2.0
� = 5.0 deg
Þ`�

17

SWT1-05-09=¦§*+,-.���µ¶����

� � � � � Á
���WÇ�43Gl��

pqpp

rqpp

sqpp

tqpp

uqpp

vqpp

wqpp

xqpp

yqpp

zqpp

p t w z rs rv ry sr su sx tp

{|}~���~��

�
��
�
�|�
~
��
�
v
��
�
�

��r

�rqp

�pqy

�pqw

�pqu

�pqs

pqp

pqs

pqu

pqw

pqy

rqp

�pqpv �pqpu �pqpt �pqps �pqpr pqpp pqpr pqps pqpt pqpu pqpv

������	
|�|	���	qsz�����
~�����|}~���
~��

�
�	



��
	
�q
��
	
~
�q

r���s r���t r���u r���v

s���t s���u s���v t���u

t���v u���v

�rqp

�pqy

�pqw

�pqu

�pqs

pqp

pqs

pqu

pqw

pqy

rqp

�pqpv �pqpu �pqpt �pqps �pqpr pqpp pqpr pqps pqpt pqpu pqpv

������	
|�|	���	qs�����
~�����|}~���
~��

�
�	



��
	
�q
��
	
~
�q

r���s r���t r���u r���v

s���t s���u s���v t���u

t���v u���v

�rqp

�pqy

�pqw

�pqu

�pqs

pqp

pqs

pqu

pqw

pqy

rqp

�pqpv �pqpu �pqpt �pqps �pqpr pqpp pqpr pqps pqpt pqpu pqpv

������	
|�|	���	qry�����
~�����|}~���
~��

�
�	



��
	
�q
��
	
~
�q

r���s r���t r���u r���v

s���t s���u s���v t���u

t���v u���v

1
2 3

1

2

3

1

2

3

���ò�


�Ý³¿Õ]Ö^
�û ³
ýþ��Õ!Ö

M = 2.0
� = 5.0 deg
î�

18

平成 22 年度　JAXA 航空プログラムグループ公募型研究報告会　資料集 167

This document is provided by JAXA.



(QUIC JAXA )
(2) 0.3 s

(1)
(7)

(6)(5)(2) (3) (4)

�2
00

 m
m

6000 mm

(2) : �"��! & "�#

(3) : ���!$+

(1) : �!$+$\¾��Üb�+.
        (%& 0.36 m3)

(5) : "�2�H�N��N'�(�F60 mm)

(4) : ��b)���
        Õ/*200 mm, +,6000 mm, %& 0.19 m3)

(6) : ��%�(0-56180 mmì30 mm)

(7) :.Ü�+. (%& 0.84 m3)

19

300

640

Laval 
nozzle model

Observation 
window 

Flow plug

60 60

18
0

Flow

30

spindle

30 mm( ) 60 mm( )
10 mm 80 mm

20

168 宇宙航空研究開発機構特別資料　JAXA-SP-11-004

This document is provided by JAXA.



Unit: [mm]

��hth : 7.4 mm
hc : 10 mm
he : Exit height
lr   :15 mm
lir  : 88 mm

Flow Flow plug

Front of flow plug
fp

Capture position
c Ramp

Subsonic diffuser
CowlCowl lip

2/e_minh

2/e_minh

hc hth

�10

�10

.const
ds
dM

� 0�
ds
dM

3.5hth 6.5hth

�10

center line

lr

�12

lir
Slit

s

O

he

21

x
y

z

�ç-IH/

+��$-�(50)

flow

M=1.64

60
m

m

H�N��N

60
m

m
60

m
m

�1ab
Õ!"#$Æ(2 3mm)

Re=2.9ì105

���310kPa
�3�405K

4Ø�T "-5+Å
Õ29,00067/8Ö

22

平成 22 年度　JAXA 航空プログラムグループ公募型研究報告会　資料集 169

This document is provided by JAXA.



!"#$34

!"#$od

23

24

170 宇宙航空研究開発機構特別資料　JAXA-SP-11-004

This document is provided by JAXA.




