Example 12:
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Case 1:
Tank adiabatic, turbine isothermal.
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For the tank system:
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Integrate:


[image: image5.wmf]T

T

T

e

e

e

N

U

N

h

n

h

O

U

=

=

=

-



[image: image6.wmf]O

P

T

v

e

T

T

C

T

C

h

U

=

Þ

=

\


or:
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A) then becomes:
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Where:
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where as:
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Case 2:
Tank adiabatic, turbine adiabatic.
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but:


[image: image14.wmf](

)

g

g

g

g

V

O

O

O

O

P

V

P

V

V

P

PV

ú

û

ù

ê

ë

é

=

Þ

=


substituting:
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For the tank:
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rearrange:
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or
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using the adiabatic P, T relationship for 
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Rearranging:
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Combine with 
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Case 3:
Tank isothermal, turbine adiabatic:

From the previous case for an adiabatic turbine:
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Where:
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Q = 0 in the turbine, but not in the tank!

Using tank & turbine as system:
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And:
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Case 4:
Tank isothermal, turbine isothermal

From 1st case:
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Where:
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For QTank + Turbine:
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Fin:

Air





PT T1


VT = 1 m2





NT





Engine





PO = 1 atm


TO = 300 K





isothermal equation





Isothermal work!!





reversible





As before!





adiabatic





N.B.
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