(a) If the air specific heat cP is constant and the fuel-air ratio f«1, the static (takeoff) engine thrust of a turbojet engine can be expressed as
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in which T denotes stagnation temperature measured at corresponding engine components as specified in the following figure.   (Assume all losses in the engine parts are negligible, specific ratio  is a constant, and the exhaust pressure equals to the ambient pressure P5=Patm).


[image: image2]

[image: image3.wmf]1

2

3

1

2

3

1

2

3

5

3

5

1

3

5

1

2

1

2

1

1

2

3

4

1

2

2

1

4

3

4

3

2

1

1

2

2

1

4

3

4

3

3

4

4

3

3

4

5

4

5

)

(

2

 

:

relation

 

Isentropic

)

(

)

(

)

(

,

,

,

)

(

2

)

0

(

T

T

T

T

T

T

c

m

T

T

T

T

T

T

T

P

P

P

P

T

T

T

T

T

T

T

T

c

w

T

T

c

w

w

h

h

w

w

c

w

T

T

w

h

h

T

T

c

m

V

m

T

P

static

P

P

P

P

static

÷

ø

ö

ç

è

æ

-

-

-

=

÷

ø

ö

ç

è

æ

=

Þ

=

÷

÷

ø

ö

ç

ç

è

æ

=

÷

÷

ø

ö

ç

ç

è

æ

=

-

-

=

-

=

=

-

=

+

=

=

-

=

-

=

-

=

-

=

-

-

&

&

&

g

g

g

g


(b) For a given temperature ratio between the turbine inlet temperature and the compressor inlet temperature, T3/T1, determine the compressor pressure ratio that will maximize the static thrust 
[image: image4.wmf].
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(c) With the optimum compressor ratio, how does the thrust 
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 vary with T3/T1.  Plot thrust variation as a function of the temperature ratio T3/T1.
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 EMBED Equation.3  [image: image10.wmf]
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The normalized thrust increases monotonically with respect to increasing a=
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f(x) as a=2
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