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• Mass Conservation: “TIME RATE OF CHANGE OF SYSTEM MASS = 0”

• REYNOLDS TRANSPORT THM.

• Constant Properties & Flow

0;

MASS ( / 3) ( 3)
SYSTEM

sys
sys

DM
Dt

M system DENSITY kg m xVOLUME m
M dρ

=

= =
= ∀∫

( )0 ˆ
SYSTEM C CSV

kg
v

D d
ot t

M
lD

V n dAρ ρ    ∀ +       

∂
≡ =

∂
•∫ ∫


0 out in
cv

d m m
t

ρ∂
= ∀+ −
∂ ∑ ∑∫  

: MASS FLOW RATE (mass/time)
NORMAL VELOCITY @ SURFACE

n

n

m AV Q
V

ρ ρ= =
=





• An aquarium is being 
emptying at a steady rate with 
a small pump. The water is 
pumped to a 12” diameter 
cylinder bucket, and its depth 
is increasing at a rate of 
4”/min.

• Find the rate at which the 
aquarium water level is 
dropping if the aquarium 
measures 24” (wide) x 36” 
(long) x 18” (high).

This Photo by Unknown Author is licensed under CC BY-NC
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