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Problem 12.34 

 

Solution:  

�� � �����
� ��1.4� 
 �286.9	 J/kg ∙ K� 
 �333.15	 K�
� 365.8046	 m/s 
�� � ���� � �146	 m/s��365.8046	 m/s� � 0.3991 

 !" �  � #1 $ � % 12 ��&'
(()�

� �200	 kPa�

 #1 $ 1.4 % 12

 0.3991&' �.,�.,)�
� 223.2039	 kPa 

�!" � �� #1 $ � % 12 ��&'� �333.15	 K�

 #1 $ 1.4 % 12 
 0.3991&'
� 343.7640	 K 

�!. � �!" � 343.7640	 K 

/��� � /&�& 

/& � /� ∙ ���& �  ���� ∙ ���&� �200	 kPa��286.9	 J/kg ∙ K� 
 �333.15	 K� 


 �146	 m/s��280	 m/s� � 1.0911	 kg/m0 

�& �  &/&�
� �95.6	 kPa��1.0911	 kg/m0� 
 �286.9	 J/kg ∙ K�� 305.4027	 K 

�& � ����&
� ��1.4� 
 �286.9	 J/kg ∙ K� 
 �305.4027	 K�
� 350.2400	 m/s 
�& � �&�& � �280	 m/s��350.2400	 m/s� � 0.7995 

 !. �  & #1 $ � % 12 �&&'
(()�

� �95.6	 kPa�

 #1 $ 1.4 % 12

 0.7995&' �.,�.,)�
� 145.6476	 kPa 
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 1& % 1� � %� ln  !. !"� %�286.9	 J/kg ∙ K�


 ln �145.6476	 kPa��223.2039	 kPa�� 122.4763	 J/kg ∙ K 

The �-1 diagram is shown below:  

 

Problem 12.38 

 

Solution:  

 � �  !"
41 $ � % 12 ��&5 (()�

� �101.3	 kPa�
41 $ 1.4 % 12 
 1&5 �.,�.,)�

� 53.5149	 kPa 

�67� � �8! % 8�� 
 760	 mm101.3	 kPa� 9�101.3	 kPa�% �53.5149	 kPa�:

 760	 mm101.3	 kPa� 358.5058	 mm 

�� � �!41 $ � % 12 ��&5 �
288.15	 K

41 $ 1.4 % 12 
 1&5
� 240.1250	 K 

� � � � √���
� ��1.4� 
 �286.9	 J/kg ∙ K� 
 �240.1250	 K�
� 310.5618	 m/s 

<= � � /�> �  �� ∙ � ∙ ?@&4� 53.5149	 kPa�286.9	 J/kg ∙ K� 
 �240.1250	 K�

 �340.2034	 m/s� 
 ? 
 �38	 mm�&4� 0.2736	 kg/s 

A! � A $ 12�& 

For �67 � 254	 mm 

�67 � �8! % 8� 
 760	 mm101.3	 kPa 

254	 mm � �101.3	 kPa % 8�

 760	 mm101.3	 kPa 

⇒  & � 67.4445	 kPa 

 !. & � #1 $ � % 12 �&&'
(()�

 

⇒ �& � 0.7850 
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 �& � �!41 $ � % 12 �&&5

� 288.15	 K
41 $ 1.4 % 12 
 0.7850&5

� 256.5331	 K 

�&�& � �& 

�& � �&c&� 0.7850

 ��1.4� 
 �286.9	 J/kg ∙ K� 
 �256.5331	 K�
� 251.9844	 m/s 

<= & � /�> �  �� ∙ � ∙ ?@&4� 67.4445	 kPa�286.9	 J/kg ∙ K� 
 �256.5331	 K�

 �251.9844	 m/s� 
 ? 
 �38	 mm�&4� 0.2619	 kg/s 

Problem 12.43 

 

Solution:  

 !" �  � #1 $ � % 12 ��&'
(()�

� �450	 kPa�

 #1 $ 1.4 % 12 
 0.7&' �.,�.,)�
� 624.1956	 kPa 

>>∗ � 1� E1 $ � % 12 �&
� $ 12 F

(G�&�()��
 

>�∗ � >�
1�� E1 $

� % 12 ��&� $ 12 F
(G�&�()��

� �0.15	 m&�
10.7 
 E1 $ 1.4 % 12 
 0.7&1.4 $ 12 F

�.,G�&
��.,)��

� 0.1371	 m& 

>�∗ � >&∗  

>&
1�& E1 $

� % 12 �&&� $ 12 F
(G�&�()�� � 0.1371	 m& 

⇒ �& � 0.1797 

 !" �  !. 

⇒  & �  !.
41 $ � % 12 �&&5 (()�

� �624.1956	 kPa�
41 $ 1.4 % 12 
 0.1797&5 �.,�.,)�

� 610	 kPa 

Problem 12.46 

 

Solution:  

�� � �����
� ��1.4� 
 �286.9	 J/kg ∙ K� 
 �300	 K�
� 347.1282	 m/s 
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 �� � ���� � �486	 m/s��347.1282	 m/s� � 1.4001 

 !" �  � #1 $ � % 12 ��&'
(()�

� �60	 kPa�

 #1 $ 1.4 % 12

 1.4001&' �.,�.,)�
� 190.9522	 kPa 

 !" �  !. 

 !. & � #1 $ � % 12 �&&'
(()�

 

190.9522	 kPa78.8	 kPa � #1 $ 1.4 % 12 
�&&'
�.,�.,)�

 

⇒ �& � 1.20 

The �-1 diagram is shown below:  

 






