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Abstract

The purpose of the present study is to measure the viscosity of liquid in the capillary tube
viscometer using the unsteady flow concept. The capillary tube viscometer is consisted of a small
cylindrical reservoir, capillary tubes, and the mass flow rate measuring system interfaced with computer.
Two capillary tubes with 1.152 and 3.002 mm 1D. are used to determine the diameter effects on the
viscosity measurements. The instantancous shear rate and gravitational driving force in the capillary tube
are determined by measuring the mass flow rate through the capillary tube instantaneously. The
measured viscosities of water and aqueous Separan solution are in good agreement with the reported
experimental data.
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Fig. 1 Schematic of the capillary tube
viscometer under unsteady flow
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Fig.kZ Water viscosity versus shear rate
obtained by the capillary tube
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Fig. 3 Water viscosity versus shear rate

obtained by the cone/plate

viscometer
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‘Fig. 4 Separan 500wppm viscosity versus shear
rate obtained by the capillary tube
viscometer
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Fig. 5 Separan 500wppm viscosity versus shear
rate obtained by the cone/plate viscometer

Fig. 5% Separan 500wppm &9l A4
4% Brookfield Cone/plate H=AE Abg3ho
20 CAM ZA% 2345 Carreau model® ¥
s}oq Ho53 v} Conefplate FEAE AH43)
=23 SeparanTH£ A Ax A 2o HE
Bol WL AGE WA ostd S40] =
ot LS U AR A
. Fig. 59 A1 X wbe} 2] cone/plate E X
T3 k2 Carreau modelBth =4 Yepdt}.
ay, AAASYY BENe AES A
Cone/plate F=AE AIEE W A& F
g9 W EAR =AY
A HlRE st AHAFY fFArg BEE
Ao}, FEGEAEZYY LA2
B3} A % (aging), €719 EA, W T
2 A Ado] A W= A

N _l

fu & o8

rlr
o
o
m
frt zz
s Tl
X

K

2

5. 88

FEFEIALE o8t AEE SHse =2
A B HEAE Brookfield cone/plate 34 H = A
Bl 2o BrE Ao ZAsted HestA
AbgE ¢ gtk EATYW f=REEYE o
s 130 Ao B W Hdgo ZA
AEE AL F o2 AlFEFAY AesF
o 583}t Separan 500wppm F&HY MEe
Carreau model®} #AMSH A3g Ve gle
W 2A#e AZol & uw Carreau modelo] ©

ZAS gts veEdig B8 AFES Ao &
£ A4S Separan FE A HESH ot
Separan &gl FWeA EAo] £ rpEn
2 &AA g g3 AAEY A7 Has

rlo r

2 ATE ARHWAY  BH7)EZAT2000-2-
30400-009-2)8F FFFUStL IjAFH AL
2 #9499

(1) Holman, J. P., 1994, Experimental Methods
for Engineers 6th Ed., McGraw-Hill.

(2) Cho, Y. L, Kim, W. T, and Kensey, K. R, 199, "A
New Scanning Capillary Tube Viscometer”, Review
of Scientjﬁc Instrument, Vol. 70, pp. 242172423,

(3) rEE, 42, e, 2000, “WIAARE A
1 AT @Elﬂﬂ ez dgtr|Ags &

'Stﬂil =53 B, pp. 8257828

|

A

Ade o8 WA 2 el

A7 1 3 d= FAFgSEds,
pp. 4877490.

(5) White, F. M., 1991, Viscous Fluid Flow, 2nd
Ed., McGraw-Hill, New York.

(6) Carreau, P. J., 1968, Ph. D. Thesis, Univ. of
Wisconsin, Madison.

(7)Pak, B, Cho, Y. I and Choi, S. U S, 1990,
"Separation and Reattachment of Non- Newtonian
Fluid Flows in a Sudden Expansion Pipe”, J. of
Non-Newtonian Fluid Mech., Vol. 37, pp. 1757190

- 741 -



