- Air—Standard Cycle for Jet Propulsion
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The gases are expanded in the turbine to a pressure for which the
turbine work is just equal to the compressor work.

Since the gases leave at a high velocity, the change in momentum that the
gases undergo gives a thrust to the aircraft in which the engine is installed.
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Regenerator = counter flow heat exchanger
T =T,

x —3—d—b —x:the heat transferred
y—c—a—1-y: heat rejected

Note:
For Ideal gas
Tds=de+ pdv Tds=dh—vdp
=c,dT + pdv =c,(T,-T)—vdp
Isentropic;
Tds=gq
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~. 1 - depends on 2 things
1. pressure ratio
2. T — max, min
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- ldeal gas-turbine cycle using inter—cooling and regenerator
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Recall  77,,icssonsTi2491 = M carnor Use p194 for explanation!
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If large number of multi stage is used, we recover to Ericsson Cycle!
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«  Example Compressor:
In an air-standard Brayton cycle, the air enters the compression at 1st Law: w, =h, —h,
0.1Mpa, 15°C. The pressure leaving the compression is 1.0Mpa, and ond [ aw: 5. =g
the maximum temperature in the cycle is 1100°C. Determine 2 !
. . i
a. The pressure and temperature at each point in the cycle. So T p 52
b. The compression work. Turbine work, and cycle efficiency. ?2 = (;J y=1.4
1 1
. T =10°%6=1.932
2 3
5 T, = 556.8K
g T ¢ Or
‘ ) ' w,=h,=h =c,(T,~T)
= (1.0035)(556.8 —288) = 269.5kJ / kg
v S
p, =0.1MPa , T, =15°C
p, =1.0MPa=p,, T,=1100°C
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Turbine:
1st Law: w, = h3 - /’l4
2nd [aw: S3 =8,
fa!

so Li_ (st f 21020 =1.932, T, =710.8K
T, yn
w,=hy—h,=c, (T, -T,)
= (1.0035)(1373 - 710.8) = 664.7kJ / kg

w. =w, —w, =664.7—-269.5=3952k] kg
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High-T Heat Exchanger
1st Law: gy =hy—h, =c, (T, -T,)

4y = ¢, (T, ~T,) =1.0035(1373.2 ~ 556.8)
=819.3kJ / kg

Low-T Heat Exchanger

1st Law: q,=h,—h =c,(T,-T)

q, =c,(T, ~T,) = 1.0035(710.8 - 288)
= 424.1kJ | kg
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Therefore,

g, = e Z3992 _ 4g 5,
g, 8193

Recall previously we found the efficiency of this cycle as
(Check it!)

N=lo =l = 482%

00.286

The SAME !
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