PRDBLEM 9. S’f

KNOWN :  Avr enters the diffuser of o vam jet with known conditions. The
heat addition per unit muss of air flowing is sPecif red .

EIND:  Using air-stundard analysis, determine (a) the pressure ot
Hie diffuser exit and (b) the velocity at the nozzle exit.
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ASSOMPTIONS: () Each component is analyzed as a control volume ot steady
state .(2) The combustion process s modeled as a constant pressure heat
addition.(3) The diffuser and nozze operate isentropicatly. M) Neglect
Kiunekic energy ak locadions 2 ¢ 3 and neglect potential energy throughout:
(5) The working fluid is air modeled as an ideal gas.

ANANSIS: @) For +he o((-H—u.scr-; 0 =(h+ v_“i‘- Y-h,

Thus Ly 2y Vi - 24000 kT, (6344)* m?]__IN | L3
z \ 2~ |<3 2 s2|1 k‘a.mlsa.l 103 N-m
= 48l. 1 kIlkg
Tnterpolating in Table A-225 T,2419 K and B, =1.197
Thevefore .19
= ‘%) \ 40.0325)(“‘0 kPa) = 4S3.0 kfa g fe

(b) State 3 s -f—{xo.o(' by considering the heat «ddition process
O = Qin +m (h,=-h;y)
o hy = BBy = 1020 +UgL L =1S6L kT kg
Again , from Tdble A-225 Ty= 1U3Q K, Pry= SOY.O
For (sewfroplc expansion troush the nozzle
Pryq = Pu/py) Py = (H0/453,0)(S04.0) =44.SO 2> h,= 80578 Ly
The velocity is obtained froms O = hy-(hy+ “_:;._z) v
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