§ From the given data, the mass flow fate can be determines easily using the one-
dimensional mass flow equation and the perfect gas equation. Thus

h=p AV, = %L%L M ATRE T, = P A M; g"‘sﬂ'

T, =0.7519 x 518.7 = 390.0°R and P, =0.1151x 2116 = 24355 Ib/ft?

= L‘.‘-- 4 X = = lhIIl
5 P;A.M,*\/RTI 243.55 % 4235 %34 [LAXILIE - 140 o @
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We first determine the total temperature and pressure al station 1.

T =T,(I+T‘T1-M§] =0.7519% S187(1+02x3% ) = 1092.0R

Py =P

Y
1+”—'21-M§)1-= =0.1151 x2116{ 1 +0.2x3?

)3.5

= 8946.3 1b/fe

The tolal pressure is 8946.3 Ib/f12 for all stations and the total emperature equals 1092'R
for stations 1, 2, and 3 and equals 4000°R for stations 4, 5, and 6, The properties at

flow stations are as follows:

Station: 1 2 3 4 5 6

Area (f12) 4.235 1.00 S‘W 7.483 1.914 8.105
Mach 3 1 0.15 0.15 i 3

P (psia) 1.691 32.84 61.16 61.16 32.84 1.691 ﬂ'
T(R) 390.0 910.0 1087.1 3982.1 33333 | 14286

V (fi/sec) 12904 | 1479 242.4 464.0 2830 5580

¢. ‘Thrust (magnilude and direction) of diffuser, combustor, and nozzle. We assume that the
outside of each component is subjected to the atmospheric pressure (Py). For the diffuser

we have )
Faittuser { Py-Py }AJ - g{ V- Vl)

Fuiffuser = g(Vs- Vi) +(P;-Py ) As

vy
m

e =L

diffuser

!lPa-PI]As

0w

Vi

Fiitiuses ™ %(m.:s-zgmp(’sn.m- 1.69 )% 144 X 3.91 = 21,570 Ibf
Thus the diffuser has a thrust of 21,570 1bf 10 the left.

For the combustor we have

Feomb+(P3-P1)As-(Ps-Py) Ay = gﬂf(W-Va}
Feomb =‘E‘{W'W)*“’PPI]A"{PJ'PI)AJ

Feomb

Foomb = gz ( 464 - 2424) +( 61,16 - 1.69 ) 144(7.483 - 3.920) = 31,500 Iof. 3
Thus the combusior has a thrust of 31,590 1bf o the left
Fuozzle

For the nozzle we have
Faozate + (P4 - Pr}Ag = g1(Vs-Vy)
Ianu'Il = g{vﬁ' v-i}'( Py-Py )M

Faozale = 3_2%{ 5590 - 464) - { 61,16 - 1.69 ) 144 2 7.483 = -41,140 1bf
Thus the novzie has a thrust of 41,140 1bf to the right (a drag).

d. Thrust (magnitwde and direclion) of ramjet. The thrust can easily be determined by
summing the thrust of the diffuser, combustor, and nozzle. Thus the thrust of the ramjet

is 12,020 Ibf. &y,



Ju Toquwuu e Y31 € YIM IPMINTE 1 00005 18 paresado st (8- 314 995) yolurel wopt 8-¢

Y

|.._k..\\.
_\..... ,\,. 1
) __.\\ \lw«vlh [ - 2 m =

Sy SHES/p <

. dw.,w 5258 = (e58=0L4!) (bT°0) (| 02) = T

<




