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Stress Power-law fluids
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2)n + δ)(σ − σyield)

Shear stress [Pa]

S
h
e
a
r 

ra
te

 [
s

−
1
]

α = 157.5779
β = 0.40146
n = -15.515
δ = 31.1746
σyield = 0.19502

(a) Behavior under constant applied
shear stress.
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γ̇ = (α(1 + β(σ − σyield)
2)n + δ)(σ − σyield)
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α = 181.2401
β = 0.0019862
n = -2324.5725
δ = 32.4491
σyield = 0.22756

(b) Behavior under constant applied
shear rate.

Figure: Steady-state stress/shear-rate behavior for a 7.5/7.5 mM
TTAA/NaSal solution.
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Linearized Stability

−1

1

x

z

y

∂p
∂z
eẑ

eŷ
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Figure: Plane Poiseuille flow.
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Linearized equations for disturbances
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Linearized Stability

• Wavelike solution

v′(y , z , t) = ṽ′(y)eiλz−iωt

T′δ(y , z , t) = T̃′δ(y)eiλz−iωt

λ. . . streamwise wave number, ω. . . frequency

• Generalized Eigenvalue problem

Ax = ωBx

• Solved using the pseudospectrall collocation method

• Flow is stable if

imag(ω) < 0

• Note: for n = 0 or β = 0 , the problem reduces to the classical

Orr-Sommerfeld equation
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See you in the Marble Hall!
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