CHOKED FropwS

Wk conyeRa NOZLE | IF P IS kEpucED BStow THE

VAWE &F ¥ AT TE THEAT NECESSARY TO ESTASLISH
THE CRITIc4,. PrRESSURE @ATIO THEW THE PRESSIE 7’644-(

o BE ﬂusumrﬁo BAUK |WTD THE THRoAT oF THE mzzu:-:

» . o *

O THE OTHER Haed, IF THE PLESSURE Pasa 'S ABNE THOT REQUINED

BY THE CRmicM. FIZESSUCE /2/4170 THE FLID JELLUTY AT THE THROAT
(S LESS A THE VBlouty oF .Sawo,.w THIS ASE F CAN

Bdte.
BE comumcated GO wio TUE Tugosr o . Tl -
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Examale ARoBLEM B (JoHN)

1S STrED /N 4 TANE GOf> IN VoumE 41 A
PESSIEE. OF 500 RSt 4D A TEMPERAMUEE oF BSO°F
THE GAS IS DASCHACGED -THROUGH A CONVERGING NEZLLE.
OF BT AwEA  Zink  FOR A Bacc PEESSVRE oF
4.7 psia | T
ESSUuZE TO EROP TO S0 pPSth. ASSUME ISEURoOPIC FLow/
N THE MD2ZLE., WITH NITROGEN REHAVING AS A PBREECT
GAS  w K= 4 And R= 55.2 feibg [l R

ASSUME  QUAS(-~STEADY Frow  THROUAH IRE NOIZZULE |

CWTH uE . FAow EOQUATIONS APPLICABLE AT EACH
INSPANT  6F TIME, ASSUME ALSO THar o 15 GONSTAWT

CRUTICAL ~ PRESSUZE PRANO , ANO THE ND22ZUs—~ EXIT MACH
CNUMREL IS 4.



C‘5’52«5 Po %144 )
55,2 %0833 x540 /4.4.) (4Xz2 ZXSS%WJBQCS%)

™ = 4:5)(/9'2'7[; . .——-.

/nﬂ.»

- Wiy 7"3& BFUESSED) W psia-

THE CONSBUATIIN 0F mESS EQuTion) STATES

j pa“/(rf. “'%}V d A =5

l/oz.

o WHEeE m LS THE. MASS
J ‘oAI/A’, =m { USOE THE. e, ae

VL. ANY WsTaT 68 TIME




AN AR Sqreaf Flows o A CoovBeghly ouc™ Rom A
CROSS, ~ SECI'!OML AN A = (S inc TD A CELOIS ~SECTIoNAL.
- RZEA A o in& F Tl = So00°R | /P ) P&, R
¥, = 3c0 .Ff/sx. CBEWp: Mz, op A-do T3 . ASSUME
.STE:M)\/) OVE - DIMEJSIONAL. LSEN‘TEOF?C/ Feow.

_ ANS‘ . Mz = O 44 . > f’ (3. BP.SM‘L T 45) o&
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ISEuRare FLow IJ A CONES il - Dk -f why MOZZLE
ExidrmE moBUEM A (Jowd)

A NozZZLE IS TD BE DESIGWED PR /4 SUECSONKC WIND
TUNNEL. TEST SECTION SPECIFICATIONS ARE

DIAMETER, = 6.0 in
MACKH NuMgEZ = 3.0
STRTIC PRESSURE =

ALTITUPE.

ACEA , AID THE RESEZJOIR LsmadAﬂaJ) TEMPECATUE
Ao pESSWRE .







WAVE PRopasAtron) N COMPPESSIBLE. MEDA

OSFRED 8F SpuD

IN THE BSE ©OF INCOMPIZESS IBLE FLON, WE kMvik) Tt 7T
SPELD OF SOUNO IS (HIFITE., THIS UENS TuAr THE
MUEROSCOPIC LESEI. AND THE IMARCOSCOPIC. B/BL. COMMUIM CATE "

ﬁAISTAﬂTWMwaLf. THE STEALISE PATIECS A2E ALwAyS
SMOOTU I (JUCoMPEESS BE Rew.

LS )C:IULTE e MMOJCDPIC a&"vﬁ CaEs Ao “CUMUUAJJ(/H'E”
WITH  THE. MARLOSCoPIC LB/EL /U-Smw/d-u;sompy STI2E 4 Al 1JE.
FATTTERN S pay 0T BE SMMOOTH.

TUE <paBD OF SUWD 15 7 SPEED Ar WHICH Ard IWFEIWMESIMAL

D¢ STURRMIE (ISENTROPL) A20@EKTES THROUGK A COMPBESS iIRIE
GadS . THIS JIFIKTESmele DISTURBAICE FROPAGATIRS A4S #
WM GITUDINAL  WAVE

CONSIDER TUE. FoLLowing ' Soove wave

JF BesT

AV = Piseen SAED



NOW PIACE A coulTRoL  /JpLumeE AROWD THE Sokd WAVE
A  BXIVRESS ALl VALOCIHIES RABLATIVE 70 7UE CoreoL
VOLUME . WE NAUE THE FOLLOWING MOOEL | '

oW APPY  cousEevaTioN  PRINGIPLES -

MASS

(prdpXa-dv) p = aph = O
LIjELR MMomsurum
(Pi—de)lﬁ.*dV.\zA --'oa,‘-A = —(prdpda+ PA

PROPOIG HibHer O0ROER TEGMS, THESE ELMTIONS BECOUE !
adp - -pdV =0
~ 2000V +a2@ = —dyp

COMBINING THESE EQUATIONS,  WE OBr#tn)

a4 {o

\
N
R

3



