THE EQUATION OF MOTION IN RECTANGULAR COORDINATES (x,y,z)
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In terms of velocity gradients for a Newtonian fluid with constant p and 4:
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The three fundamental equations of conservation
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System of dimensionless groups {(numerics)
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MEANING OF SYMBOLS NUMERICS (see Gen. Ref.)
a = surface per unit of volume Y = surfoce tension Bm = Binghomn

¢ = concentration Nl = viscosity Bo = Bodenstein
cp = specific heat = heat conductivity Da = Damkdhler

D = diffusivity P = density Fa = Fanning

e = electric charge T = shear stress Fo = Fourier

E = modutus of elasticity w = angular frequency Me = Merkel

fol = electric field per unit of volume Nu = Nusselt

g = gravitational acceleration r = reaction rate per unit of volume Pe = Péclet

h = heat transfer coefficient first order 7= ke Po = Poiseuille

k = reaction rote constant second order r =kc? etc. Re = Reynolds
km = mass transfer coefficient g = heat production rate per unit of volume Sh = Sherwood

{ = length per unit of volume f = force per unit of volume St = Stonton

L = characteristic length gravitotional f=gp We = Weber

P = pressure centrifugal f=a’lp

t = time pressure gradient f=4 p/L

T = temperature elastic Ff=E/L

v = velocity surface tension 7= y/q2

x = length coordinate electric f=ofel
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Temperature distribution in drag flow
> restart:with (DEtools) :

> ode:=diff (T(y),y,y)=-0/k;

{'_.';-
ode =Ty =-

Forced ("Dirichlet”) boundary conditions:
> T f:=simplify (dsolve({ode,T(0)=0,T(1)=0},T(y)));

7Ty = -2 2X =)

: 2 k
> Digits:=4:k:=1:Q:=1l:eql:=rhs (T f):

Natural ("Cauchy”) boundary canditions
> T n:=simplify(dsolve ({ode,T(0)=0},T(¥)));

T =Ty =- Eﬁ +_Cly
> bc n:=subs (y=1,diff (rhs (T n) ,y))=-subs (y=1,rhs(T n));
I
be_ =~ +Jf-":"=E— _iET

> solve (subs (Q=1,bc n), Cl);
3
4

> Cl:=3/4:eq2:=rhs(T n):
> plot({eql,eq2},y=0..1,thickness=3) ;
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1-D heat transport by diffusion and advection
> restart:with(DEtools):
> ode:= Pe*diff (T(x) ,x)=diff (T(x) , x,x);

[Zr)-5
ode:= Pe| —T(x) |=—T(x)
ox

oX
> TT:=simplify(dsolve({ocde,T(0)=0,T(1)=1},T(x)));
_1 _]_e[.'-'-:‘.'l"l
TT:= T(x) =
—l+e"

> eqgl:=subs (Pe=1,rhs (TT) ) :eq5:=subs (Pe=5,rhs (TT) ) :eql0:=subs (Pe=10,r
hs (TT)) :
> plot{{eql,eq5,eql0},x=0..1, thickness=3) ;
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