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— — — System boundary at time 7 + o¢
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5 145 4115 ZE T2 (Reynolds Transport Theorem)
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o Gdv  + GV-ndA
@t CVv . CS )

J

net out-flux of the
property across the
entire control surface

rate of ch;lfnge of the
property within
the material volume

local rate of change of the
property within the fixed
control volume that happens
to coincide with the material
volume at that instant

p = density of fluid
G = an intensive property of fluid

MV = material volume that happens to coincide with CV at time t
CV = control volume (fixed in space)

CS = control surface

n = unit outward normal to CS
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Control volume at time 7 + At
(CV remains fixed in time)

System (material volume)
and control volume at time ¢
(shaded region)

System at time 7 + At
(hatched region)
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Inflow during At
Outflow during At

At time t: Sys =CV
Attime t +At: Sys=CV -1+11
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Lagrangian
description

Eulerian
description

System
analysis

RTT

Control
volume
analysis
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(1e, divergence of velocity 1s zero for incompressible flow)
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» IRE I (velocity potential)
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» FER# (stream function)
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