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Viscosity
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Haggen — Poiseuille Equation:
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Types of Capillary Viscometers

Ubbelohde
Viscometer

CQE Days 2023



4 Kinetic Energy Effects @ surface Tension Effects

~ ~

The Hage-Poiseuille equation is based \\ - Ubbelohde Capillary Viscometers are \\
on the following assumptions: designed to compensate the effect of
the surface tension in the measuring
- Constant velocity along the tube of bulb by means of the appropriate
the capillary curvature of the suspended level
- Parabolic distribution of the flow - Water as the primary viscosity

kvelocity through the cross section / kstandard /
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Purpose

4

Obtain the lowest uncertainty for the
Ubbelhode capillary viscometer 541
01/1A
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Understand the need for the
corrections that must be considered
when using capillary viscometers and

how they should be applied
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Results

Capillary Viscometer Calibration

According to German

Standard New value for K: Old K :
b 3 viecoch — K = 0.006088 mm?/s2 )  K=0.004998 mm?/s?
WITh S viscosity (u, = +1.0% ) (u, = +1.2% )
standards k k
The glass conditions l

change over time! - Deviation of
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Results

Kinetic Energy Effects Assessement

Ac.cording to the" Kinetic Energy Correction Kinetic Energy Correction for
supplier Schott Gerate ‘ vs flow time ‘ n-C,, at 293.95 K

!

Correction of
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Results

For n-Tetradecane at 293.95 K

X =
2-5) -
(po Pa ‘ Correction of 2.1%

0, A — Viscosity Standards
i — fluid sample

1Diogo et al. 2014 (doi: 10.1007/s10765-013-1487-y) CQE Days 2023 12



Discussion

Table 1 — Comparison of the experimental results for n-tetradecane at 293.95 K.

Neapillary /MPa.s Neapillary /MPa.s Nyw /MPa.s ne /mPa.s
P

Ngy /mPa.s

2Santos et al. 2017 (doi: 10.1016/j.fluid.2017.08.025)
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