The 88th Annual Meeting of the Society of Chemical Engineers, PC204, 2023.03.16

Numerical analysis of non-Newtonian fluid in inclined

cuvette for easy-to-implement viscosity measurement
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Test fluid

Background
The test fluids were O/\W emulsions of two different viscosities.

It 1s difficult to quantitatively assess the viscosity and fluidity In e _—
hand creams and so on. Then, experimental studies are in progress. _ H'ggg\szc?sslty LOé\g\F/)l;C.O:lty

The relationship between the flow and viscous properties of Amani-oil [mL] 9.83 7.60
non-Newtonian fluids needs to be investigated in detail. | Oleic acid [mL] 4.92 3.80

S = Oll phase Stearic acid [g] 0.492 0.38

Measurement of non-Newtonian fluids requires special equipment, a Palmitic acid [g] 0.246 0.2
lot of time and efforts. - Water [mL] 24.6 28.5

Object This study suggests an easy-to-implement method for Water phase i So diﬁmabneor:z[orztl_e][% ) 2:?2 09.'155

viscosity measurement by aiding the numerical analysis.

Inorganic chloride concentrations were determined by checking stability.

Meth . . . .
ethod Experimental device @Analytical system (3Measurement of surface tension
¥ [o] @ and contact angle

Contact angle and surface tension were measured
by the sliding method and drop method.

Tracking camera

Test Section E“
(Cuvette)
- Rotated the cuvette 90 degrees 0
In 3 seconds.
- After that, kept the horizontal _
position in 2seconds. ®Angle of rotation —

* Observed Tlow by 2 cameras. Approximate the measured rotation angle
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We suggested the flow In rotating cuvette for
easy-to-implement viscosity measurement.

The sensitivity of surface tension and contact angle
was detected.
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