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ṁ = ρQ

�
���� 	
� ��
� ��� �� ��������
�� �� ���
��
� 
���� �����

Q = V A

����
�
�
�� ��� �
��� �
� ���
��
��

ṁ = ρV A → V =
ṁ

ρA
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A =
π

4
D2 =

π

4

(
3in
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)2
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PV = mRT → P = ρRT → ρ =
P

RT

RO2 =
R̄

MO2

=
1545

ft·lbf
lbmol·◦R

32 lbm
lbmol

= 48.3
ft · lbf
lbm ·◦ R

ρ =
P

RT
=

(
14.7

lbf
in2

)(
144in2

1ft2

)
(
48.3

ft·lbf
lbm·◦R

)
(528◦R)

= 0.083
lbm
ft3
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V =
ṁ

ρA
=

(
1 lbm
min

)(
0.083 lbm

ft3

)
(0.049ft2)

= 246
ft

min
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