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Introduction:
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Interface
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(1)

Rheological model for fluid 1:

µ1 = m

(
dU

dy

)n−1

+Bn

(
dU

dy

)−1

Bn: Bingham number
n : flow index
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Base state: velocity profiles
m = 10, n = 1

0 0.2 0.4 0.6 0.8 1
U

0

0.2

0.4

0.6

0.8

1

y

0
0.22

Bn

Interface

 

ES
D

U
 C

op
yr

ig
ht

 m
at

er
ia

l. 
 F

or
 c

ur
re

nt
 s

ta
tu

s 
co

nt
ac

t E
SD

U
. 

Copyright Engineering Sciences Data Unit 
Provided by IHS Markit under license with ESDU Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: ESDU SPC-M3-2 2007

http://www.avadocuments.com/doc/esdu-spc-m3-2-2007
http://www.avadocuments.com/doc/esdu-spc-m3-2-2007


m = 10, Bn = 0.2
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Linear stability analysis:
Boundary conditions

• No-slip and impermeable conditions at the walls

• Continuity of velocities at the interface

• Continuity of normal and tengential stresses at the interface

An eigenvalue problem

Aψ = cBψ

• Solved by spectral method

• Validated with several known results of Newtonian fluids e.g., South & Hooper

(1999) and Yiantsios & Higgins (1988).
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