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Thermodynamics Tutorial problems
A- First Law of Thermodynamics N.F.E.E Applications

4- Steam enters a cylinder fitted with a at a
pressure of 20 MN/m� and a temperature of 500
deg C. The steam expands to a pressure of 200
kN/m� and a temperature of 200 deg C. During
the expansion there is a net from the
steam through the walls of the cylinder and piston
of 120 kJ/kg.

Determine the displacement by one kg
of steam during this
expansion.                                             

[Ans:168.6kJ/kg]
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Given : 

Compression
انضغاط 

Steam 
البخار 

Expands
توسع 

�1 = 20��� , 
T1 = 500 ℃

�2 = 200��� ,
Or �2 = 0.2��� 

T2 = 200 ℃

Solution :

 u  بما ان النظام مغلق فیجب ایجاد الطاقة الداخلیة/ ملاحظة
steam tableوذلك باستخدام جداول البخار

الحالة الاولى  الحالة الثانیة 

Q= - 120 kJ/kg     ,          m= 1kg 
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� − � = ∆� + ∆�� + ∆��
∆�� & ∆�� = 0
� − � = ∆U  
Per kg ------ q-w = ∆u 
W= m*[q- (u2-u1)]
W= q- (u2-u1)          m= 1 kg 
W= -120-( 2654.6 – 2945.3)
W=179.5 KJ/Kg


