
ch 9 Compressibleflow압축성유
high speed-

s density changescompressiblt
8

l -qurd s almosf pmcompressible ⇒ Ma = 쯤 따
gas →compressible a speed of sound

ogasdynamics
q . ) cntroduction ←

mechanical press 카오 그6

Incompressible flow 응 (8 = onst )
conteq@스

, P
.G O → 4 nlenowns

ω -seqoO
4eqs
~

lbycompressible Tetempreraturetlov ;
, P, S 3

⑤7 ⑦④+ 6mlknownsq sez
-8p
…fhermody namic presss, ont . 당O change mg s changevid

N -s eq .

3걔 d
enngyeqOe 도

…

changen p
y state eq

.

1O
αT
ㅡ

st
= :

,

Geqs . P = JRT



Ma =음모 Machnumber

Ma < D 3 : "mcomp flou cf
= onst)8 AuE

0
.

3 <Ma < o
.
8 ' subsonic elow Spo shock )

O
.
8 < Ma < 사 .

2 ? fransonic flow Cshock ] I AA
1 . - 2 <Ha ← 3

. 0 :

Supensonic tlow ( no subsonic )

Ma > 30 : nypersonic tlom

. specil - c -heatratiolk =cplov k = 1 xfor ain

Pefect gas , P = SRT
,
R = cp -cv = onst

CP = 웨 R

For real gas , Cp . cv
.

K modenately vary orehT .



du = cudT Tds = duspdcs ]
dh = cp dT = dh - jap = cpdT - sdp

s ds = dT- 후Tdp =

주
o dT - 몸어 p

→ S
2
-9

= cpln쯤 - Ren
β

름
= "vU퓨 , -k @

층(
자 Isutopr. moce . :d, = .>다=

(풍
) 더=합미~

revasrble adiabatic



9 - 2 speed of 50n당
movimg a pressure p seul of mtimitesimal strensth
wave Cv

P
C

PtoP Pfop
Z 8509

부 1 8 ta9 행청훈 TfoT
HoT

V = C - DV
V = O

UtoroV
trontal ~

avea A fixed wave

nt : 9 CA = (8+os ) cc- ov )AL 1 .av =c+.s
-①

mfm , EF = PA - cp + op) A
if of =② CE) , KV

=OCE)

= = JczA + cf + og) Cc
-oU
)

A

⇒ op = fcoV - 2⑤
5 a 8 =OCE)

∞ o 아 = acE )

s o p = a ( E)



1 O② 8 = .
s
+ 용 )O P = PC8

,
T)

∞ P→ 0] ,c 르sl : 0 a= .
s $ ?080

speedof soud
Powenful explosion (Df = OCr )) waves move
mach taster fham Sondwave Cof = OCE )) .




