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Problem 12.54 

 

Solution:  

���� � 101650 � 0.155 
 0.528 

Therefore, the air is choked flow, for which 
� � 1.0. 

���� � �1 � � � 12 
��� 
�� � ���1 � � � 12 
��� �

�550 � 273.15�	 K
1 � 1.4 � 12 � 1�

� 685.96	 K 

���� � �1 � � � 12 
���
  !"

 

�� � ��
�1 � � � 12 
���   !"

� 650	 kPa
&1 � 1.4 � 12 � 1�' ".(".(!"

� 343.38	 kPa 

)� � ��*��
� 343.38	 kPa�287	 N ∙ m/kg ∙ K� � �685.96	 K�� 1.74	 kg/m0 

1� � 2�*��
� 21.4 � �287	 N ∙ m/kg ∙ K� � �685.96	 K�
� 524.99	 m/s 

4� � 
�1� � 1 � 524.99	 m/s� 524.99	 m/s 
56 � )�4�7� � �1.74	 kg/m0�� �524.99	 m/s�� �600 � 10!8	 m��� 0.5494	 kg/s 

Problem 12.58 

 

Solution:  

���� � 101171 � 0.6257 9 0.528 

Therefore, the air is not choked flow. 

���� � �1 � � � 12 
���
  !"

 

171	 kPa101	 kPa � �1 � 1.4 � 12 
���
".(".(!"

 

⇒ 
� � 0.9010 

���� � �1 � � � 12 
��� 
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 �� � ���1 � � � 12 
���

� �27 � 273.15�	 K
1 � 1.4 � 12 � 0.9010�

� 258.2276	 K 

1� � 2�*��
� 21.4 � �287	 N ∙ m/kg ∙ K� � �258.2276	 K�
� 322.1116	 m/s 
4� � 
�1� � 0.9010 � 322.1116	 m/s� 290.2103	 m/s 
)� � ��*��
� 101	 kPa�287	 N ∙ m/kg ∙ K� � �258.2276	 K�� 1.3628	 kg/m0 

56 � )�4�7� � �1.3628	 kg/m0�� �290.2103	 m/s�� �0.015	 m��� 5.9325	 kg/s 
���" � �1 � � � 12 
"��

  !"
 

�" � ��
�1 � � � 12 
"��   !"

� 171	 kPa
&1 � 1.4 � 12 � 0.2�' ".(".(!"

� 166.2969	 kPa 

���" � �1 � � � 12 
"�� 

�" � ���1 � � � 12 
"��
� �27 � 273.15�	 K
&1 � 1.4 � 12 � 0.2�'

� 297.7679	 K 

1" � 2�*�"
� 21.4 � �287	 N ∙ m/kg ∙ K� � �297.7679	 K�
� 345.8947	 m/s 

4" � 
"1" � 0.2 � 345.8947	 m/s� 69.1789	 m/s 
)" � �"*�"
� 166.2969	 kPa�287	 N ∙ m/kg ∙ K� � �297.7679	 K�� 1.9459	 kg/m0 

7" � 56)�4�� �5.9325	 kg/s��1.9459	 kg/m0� � �69.1789	 m/s�� 0.0441	 m� 

;<= � 0 � �",?7" � ��,?7� � *=� �4"�56 � � 4��56 � *= � �",?7" � ��,?7� �56 �4" � 4��� @�166.2969	 kPa�� �101.3	 kPa�A� �0.0441	 m��� @�101.3	 kPa�� �101.3	 kPa�A� �0.015	 m��� �5.9325	 kg/s�� @�69.1789	 m/s�� �290.2103	 m/s�A� 1553	 N 
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 Problem 12.59 

 

Solution:  

���B � �1 � � � 12 
B��
  !"

 

2	 MPa200	 kPa � �1 � 1.4 � 12 
B�� ".(".(!"
 

⇒ 
B � 2.1572 

77∗ � 1
B E1 �
� � 12 
B�� � 12 F

 G"�� !"�
 

7H � 7� 1
B E1 �
� � 12 
B�� � 12 F

 G"�� !"�

� �20	 cm�� � 12.1572
� E1 � 1.4 � 12 � 2.1572�1.4 � 12 F

".(G"���".(!"�

� 38.6136	 cm� 

56 � 7H��J �*�� K 2� � 1L
 G"�� !"�

� �38.6136	 cm�� � �2	 MPa�
� J 1.4�287	 N ∙ m/kg ∙ K� � �313	 K�
� K 21.4 � 1L

".(G"���".(!"� � 17.6432	 kg/s 

Problem 12.64 

 

Solution:  

���" � 1 � 2�� � 1 �
"� � 1� 
207	 kPa69	 kPa � 1 � 2 � 1.41.4 � 1 �
"� � 1� 

⇒ 
" � 1.6475 

���" � �1 � � � 12 
"��
  !"

 

�� � �" �1 � � � 12 
"��
  !"

� �69	 kPa�
� K1 � 1.4 � 12
� 1.6475�L ".(".(!"
� 314.7669	 kPa ���� � 0.528 

�� � 0.528�� � 0.528 � �314.7669	 kPa�� 166.1969	 kPa 

 

 






