Definitions f Observations

Fundamental Quantity:

Conservationof mass ~ d,M =0

A A ftotal _ £ body ¥ surface
A fluid parcel isasmall bit of fluid with volume V , mass Mieleressen el [zesl ey rowiiien {75 = {7 & 1

density 2, and mass M. . e
~ Conservation of momentum: pd,v = f '
d, =0, +V0, Thetotal time derivative d,

fiS“'fa°e =0,T, Thetotal stresstensor T f srtace Stokes’ assumption: the mechanical pressure P, equals the
! producing the net surface force i ; thermodynamic pressure
1

Pn=—"=T: The mechanical pressure P, . Newton’s law of cooling: for many systems, therelation ¢, = K aiT
3 . holds with suitable choice of the thermal conductivity &

== T i " . L ) -]
T Pnd; +T; Theviscousstresstensor 7 : - E No-slip boundary condition: the appropriate fluid-solid boundary
I

dE = pedv +%pv2 dV Theinternal energy e

condition istypically y flud =

0,dQ =0,q,dV  Theheat flux rate ﬁ(f(,t)

9,dW =v, f°dv Thework dW done onthe fluid

A Newtonian fluid isafluidin which T; isalinear function
of first spatial derivatives of velocity. In this case we can write
j intermsof 77 , the dynamic viscosity.

V= n The specific viscosity

P
Anincompressible fluid satisfies 9,0 =0 and 9,0 =0
Steady flow satisfiesd, 0 =0 and 0,V; =0

Re = ulp The Reynoldsnumber R€ of asystem

n with characteristic velocity U, length
density o, and viscosity /7.
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