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Abstract — Experimental studies on the Dean's instability of aqueous solution of polyacrylamide were performed for the
flow in a curved channel with the aspect ratio of 1:35. The range of Dean number investigated was up to 100. The critical
Dean number, wave number and pressure drop vs. Dean number were examined for distilled water to validate the ex-
perimental set-up and found to be in agreement with the values reported in the literatures. The nonlinear characteristics after
the onset of instability were also in good agreement with the recent report. The critical Dean number decreased with pol-
ymer concentration according to the relation Dn, =39 0.078c(Dn. : critical Dean number; c:concentration) when ¢ was
smaller than 100 ppm. The wave number at the onset was smaller and in the range of 3-3.5. But it increased to the same
value of 5.0 after the onset as in the case of Newtonian fluid. The present study reveals that both the base flow in the curv-
ed channel and Dean vortices become more unstable due to elasticity.
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Fig. 1. Flow in a curved channel.
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Fig. 7. Image analysis of the standard stripe{ruler with 5 mm gra-
duation).
(a) Intensity profiles along the axial coordinate(spanwise direc-

tion}, (b) Discrete Fourier Transform of the intensity profile.
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Fig. 8. Image analysis of the stripe for the flow of water when Dn=47.
(a) Intensity profiles along the axial coordinate(spanwise direc-
tion), (b} Discrete Fourier transform of the intensity profile.
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Plate 2. Dean flow of 25 ppm PAAm solution when the Dean num-
bers is (a) 37; (b) 47; (c) 49; (d) 60; (e) 72; (D 98; (g) 155.
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Fig. 12. Image analysis of the stripe for the flow of 25 ppm PAAm
solution when Dn = 60.
(a) Intensity profiles along the axial coordinate(spanwise direc-
tion), (b) Discrete Fourier Transform of the intensity profile.
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: concentration {ppm]|

Dn  :Dean number [-]

d : gap distance [m]

{ swave length [m]

M,  :molecular weight [kg/mol]
p : pressure [Pa]

R :radius [m}

R - gas constant [J/mol - K]
Re  : Reynolds number [-]

T :radial coordinate

T :temperature [K]

X s axial coordinate

u svelocity [m/sec]

A% :velocity [m/sec]
J2joja Xt

n s viscosity [Pa-s)

0 - azimuthal angle [-]

A wave number [-]

A : relaxation time [sec}

v s viscosity [Pa-s|

v - kinematic viscosity [m/s]

P - density [kg/m']
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0 : center

1 :inner cylinder

2 :outer cylinder

c : critical condition

m I mean

—

[N=Re <R Qe
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