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The furbine work eguals the compressor work in this idealized’engin&ﬁ'lwcl = lwt . Hence
Ty = Ty — (Tp-Ty) = 1700 ~ (488 — 232) = 1444 K. The development of this work requires a

pressure ratio equal to

1760 K

1.33/0.33

g ey sl eyl - prmran

={(.518 so p4==4;94 atm=*® 0,518 = 2.56 atn

The nozzle expands the gas to atmospherlc pressure isentropically, The available pressure

ratio 1s rp n==pL/p4:=O,185/2ﬂ56==O¢O7239 The exhaust temperature is found fyrom
? % % .
oo e O T L qsas k- 0.0723) 0033133 L 950 k
> 47 p,n’
The exit velocity is determined Lrom the steady state energy equation for the nozzlie,
. {7 (T2 e .
g = cﬁ(T - Y + Xé VQ-E or V = ZGﬁ(T - T_)
p 4 75 2 2 S e D 4 5
A 12 e ] 33. .8 314 3 2 2- s /
= | e e J e (1444 — 752)K - r < : = 1265 1
_Ve 70,33 (28.97) /(g K)«(4bb4 ~T752) 107gm /(Jﬁ;?} m/ S
Finally the net output from the engine 1S
o (V2 - §2) V. 2" -
Ake = ~e=-2 2 = [(—126—-}—) 5 (2941'-*2*---_ mé/s% « 10 31 s?2/(gm?) = 780 J/g
Thus the thermal efficiency, Carnct efficiency, and efficiency ratio are
| Ake . 780 J/g | | 216 K 0.556 |
- bKe . 18 — 0. N =1 -t = (0, 87 R = - — = (3,637
e Uy 1402 J/g 0,326 e ™ 1700 K /3 1k 0.8/73
The propulsive and overall efficiencies are
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= e = Sl = (0,274 = = 0.556 - 0.274 = 0,157
"o T T [v./u.] L+ (201/1265) / =Ny
The thrust pér_unit exit area 1is found from eqnﬁ Vh-2a _
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Exmp. 2 analyzed the steady state performance of a turbojet engine at 40, 0C0
This engine had to develop its takeoff power without ram compreéssion,
VO=:O, and in atmospheric surroundings at STP. With the same governing paramelers

=20, Ty =1700 K, determine the pressure ratio available at the nozzle, the jet veloc-—
and the overall efficiency. Also deter-

Exercise 2.
ft altitude.

T
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1t§fj the thyust per unit exit area, Nipo Rn, N5 s

wine the ratio of thrust at takeoff to that at altitude,
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The performance of an ideal turbojet 1is different for cruising and takeoff condk

rions. More accurate predictions of performance are obtained by incorporation of an isen-

tyopic efficiency for the diffuser, compressor, turbine, and nozzle (see Unit IVC, >Sect.

TTAY. This is especially necessary in rhe case of the nozzle., A well-designed nozzle can

L
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te concstructed to closely approximate reversible performance for design conditions. HOW=

ever, a nozzle LI fixed geometYy can perform ideally only while operating at daesign condi-

tions, that is, only over a restricted range of pressure ratios. To periorm ideally at



