INCOMPRESSIBLE FLUID

CONSERVATION OF MASS

ou/ox + oOV/oy + OW/0z = 0

CONSERVATION OF MOMENTUM

p (du/ot + UOU/0x + VOU/Oy + WOU/0z) = - OP/0Ox

T op (FU/OX + FU/OY + U070

p (0v/ot + UOV/Ox + VOV/Oy + WoV/0z) = — OP/0y

+ u (0V/ox® + OV/oy + 0V/0z')
p (OwWw/ot + UOW/Ox + VOW/Oy + WOW/0z) = - 0OP/0z - pg
+ w (OW/ox’ + OwW/oy + OW/0z")
CONSERVATION OF ENERGY

pC (0T/0t + UOT/0x + VOT/Oy + WOT/0z) = p @

+ 0/0x (kO0T/ox) + 0/0y (kOT/o0y) + 0/0z (kOT/0z)



COMPRESSIBLE FLUID

CONSERVATION OF MASS

op/0t + Uop/0x + Vop/dy + Wop/0z

+ p(@U/0x + OV/Oy + OW/0z) = 0

CONSERVATION OF MOMENTUM

p (0u/ot + UOU/Ox + VOU/Oy + WOU/0z) = - OP/0Ox

+ 0/0x (A [0U/Ox + OV/Oy + OW/0z]) + 0/0x (n [0U/Ox + 0U/0Ox])

+ 8/0y (u [8V/dx + QU/dy]) + 8/0z (n [dW/dx + dU/dz])

p (0v/0t + UOV/0x + VOV/Oy + WoV/0z) = - OP/0y

+ 0/0y (A [QU/Ox + OV/dy + OW/dz]) + 0/0x (n [6V/dx + 0U/dy])

+ 8/8y (u [dV/dy + OV/Byl) + 8/6z (u [dW/dy + OV/Bz])

p (OW/0t + UOW/0x + VOW/O0y + WOW/0z) = - OP/0z - pg
+ 0/0z (A [0U/Ox + OV/Oy + OW/0z]) + 0/0x (W [OW/0x + 0U/0z])

+ 8/8y (u [0V/dz + oW/dyl) + 8/6z (n [OW/dz + OW/Bz])

CONSERVATION OF ENERGY

pC, (OT/8t + UOT/0x + VOT/dy + WOT/dz) =

ud - P (0U/Ox + OV/Oy + OW/0z)

+ 0/0x (k0T/0x) + 0/0y (k0T/0dy) + 0/0z (k0OT/0z)



V(t)

CONSERVATION OF MASS

D/Dt [ pdv = 0
V(t)

[ [ oprot + V.(pv) 1 dv =
V()

CONSERVATION OF MOMENTUM
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D/Dt | pv dv
V(t) S(t)

[0(pv) /0t + V. (pvv)] dv. = [ e ds

CONSERVATION OF ENERGY

D/Dt [ pedv = - [ gq.nds +

V(t) S(t)

e = u + v.v/2 + gz

| [6(pe) /ot + V. (pev)] dv =

V(t) S(t)

= - qg.n ds

+ [ pb dv

f v.6 dS
S(t)

+ fv.c ds



