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Abstract - The isobaric thermal expansion coefficient and density are needed for the study of free convection heat
transfer and the zero-shearrate viscosity is needed for utilizing the viscoelastic models among the properties of
viscoelastic fluid. The present study investigated the effects of concentration and temperature on the isobaric ther-
mal expansion coefficient, density and zero-shear-rate viscosity of Separan AP-273 solution which is a viscoelastic
fluid as a dragreduction additive, a separation fluid for DNA molecule etc. The properties of working fluid were
measured within the range of temperature from 10 to 60°C and concentration from 100 to 20,000 wppm. The iso-
baric thermal expansion coefficients and the zero—shearrate viscosities were measured twice in turn to investigate
the effects of the thermal cycling and aging on the properties of working fluid. The measuring accuracy of the ex-
perimental apparatus measuring the isobaric thermal expansion coefficient and density was obtained by comparing
the measured values with the data in the literature for distilled water and it was within +2%. The isobaric ther-
mal expansion coefficient and density of Separan AP-273 solution can be replaced with the values of distilled water
with the accuracy of the apparatus of 2% since they were agreed with the values of distilled water within ex-
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perimental temperature and concentration ranges. The isobaric thermal expansion coefficient and density of work-
ing fluid were not affected by thermal cycling and aging. The zero-shear-rate viscosity of Separan AP-273 solution
was obtained by extrapolating the apparent viscosity to the shear rate of zero on the flow curve showing the ap-
parent viscosities measured by the Falling Needle Viscometer(FNV). The zero-shear-rate viscosity of working fluid
was measured before and after measuring the isobaric thermal expansion coefficient and it was degraded due to

the thermal cycling and aging.

Keywords: Isobaric thermal expansion coefficient, density. zero-shearrate viscosity, Separan AP-273 solution, tem-

perature, concentration.
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Fig. 1. Schematic diagram of the experimental appar-
atus for the isobaric thermal expansion coef-
ficient.

1. Outer tube 7. Acryl support
2. Inner quartz tube 8. Stainless steel rod
3. Test fluid in inner tube 9. Digital micrometer

4. Quartz plug with 3 O- 10. Test fluid in capillary

rings tube
5. Quartz piston with 2 O- 11. Platinum resistance
rings thermometer

6. Quartz capillary tube 12. Digital multimeter
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Fig. 2. Schematic diagram of the experimental appara-
tus for the apparent viscosity.
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Fig. 8. Zero-shear-rate viscosity vs. temperature for
Separan AP-273 solution with 100 wppm and 200
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Fig. 10. Zero-shear-rate viscosity vs. temperature for
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Fig. 11. Zero-shearrate viscosity vs. temperature for
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. Concentration of fluid (wppm]

. Diameter of system (cm)

. Diameter of capillary quartz tube (cm)

. Gravitational constant (cm/s”)

 Ratio of needle diameter to system di-
ameter (dimensionless)

* mass (kg)

¢ Flow index of non-Newtonian fluid
(dimensionless)

: Dimensionless pressure of power law
fluid (dimensionless)

. Radius of system (cm)

. Temperature (°c)

. Reference fluid temperature (°C)

: Terminal velocity of infinite length of
needle in unbounded fluid (cm/s)

: Volume (cm®]

Parts per million by weight

(dimensionless)

letters

: Thermal expansion coefficient (1/K)
. Shear rate (1/s]

: Shear rate at needle wall (1/s)

: Uncertainty

: Apparent viscosity (N - s/m”)

. Zero-shear-rate viscosity (N - s/m?)
: Position of maximum velocity

(dimensionless)

: Density (g/cm®)

* Density of fluid (g/cm3)

: Density of needle (g/cm3)

: Reference density of fluid (g/cm3)
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