ME 362
Navier-Stokes Equation
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Solution:

Assumptions:

Incompressible


Steady state (SS)
(
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Fully developed (FD)
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Boundary Conditions:
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At y = 0:
u = Uc
and v = 0
At y = H:
u = 0
and v = 0

Continuity:
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(
v = constant
At y = 0: v = 0

(
v = 0
everywhere
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Momentum Equation:

x – momentum:
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y – momentum:
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(This implies P(x,y) ( P(x) )


(
P = P(x)
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Velocity Profile:

Integrate [5] twice:
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Apply boundary conditions to solve for C1 and C2:
At y = 0:  u = Uc  
(
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At y = H:  u = 0   
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[Ans.]

Flow Rate:
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[Ans.]










































































































































Uc




















g











y





x





y = 0


(belt)





y = H


(wall)


























_1062405912.unknown

_1167214216.unknown

_1167214498.unknown

_1167216854.unknown

_1167216887.unknown

_1167215982.unknown

_1167214386.unknown

_1062407905.unknown

_1062408017.unknown

_1062408149.unknown

_1062408155.unknown

_1062407949.unknown

_1062407386.unknown

_1062407859.unknown

_1062407258.unknown

_1041242182.unknown

_1062405887.unknown

_1062405910.unknown

_1041243128.unknown

_1041244696.unknown

_1041243408.unknown

_1041242474.unknown

_1041241707.unknown

_1041241881.unknown

_1041241524.unknown

