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1 We can use flow through a tube to
measure Vviscosity:

Hagen-Poiseuille Equation:

_ 7(po — P )R
8uL

with gravity Q — ”(pO — b +ng)R4
8ulL

without gravity — |Q

Assumptions: (whgfln the -
capiliary I1s tilted,
Steady state is always
Incompressible constant)
Newtonian
1 No end effects
Reference: Morrison, An Introduction to 2

Fluid Mechanics, Cambridge, 2013.
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Cannon- G

Fenske
Viscometer

*Gravity driven

*Results in kinematic
viscosity V=

*Requires loading a

ISERS

fixed volume that is
specific to the
supplied calibrations

3
© Faith A. Morrison, Michigan Tech U.

CM3215 Fundamentals of Chemical Engineering Laboratory

(volume)

=%

o Z(Po=p +pgLeos )R

Neglect Ap, solve for v:

Vv=—=

p factor 8AV
(volume)
Kinematic
Viscosity, v v = alt

(For complete analysis, see Morrison,
An Introduction to Fluid Mechanics,
Example 7.4, p508)

Hagen-
8ulL Poisedille

1 (Correction) (nR‘*gcosB

—————————— - -I)O

capillary tube

U = palt
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Kinematic
Ubbelohde Viscosity, v
. C
Viscometer LM A
*Gravity driven P

*Results in kinematic viscosity

*Vented exit allows variable

volumes to be charged
‘DeSign eliminates Ap \
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Loading a Cannon-
Fenske Viscometer

*Accurate
calibration requires
using the
calibrated volume

*Fill to top mark

suction

H 6
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See class website for
detailed instructions
on operating the
Cannon-Fenske
Routine Viscometers

lmunllhm for the use of the Cannon-Fenske Routine Viscometer
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Each group takes the viscosity of two
solutions at three temperatures.

Data are shared with all lab classmates

(Google Forms)

See table for assignments (also given
in the lab handout)
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Spring 2016
solutions
to

c measure
2 (Wt%
[
> sugar)
2 10.0 30.0
4 30.0 50.0
6 mystery 10.0
7 mystery 50.0
8 mystery 30.0
9 50.0 mystery
10 10.0 50.0
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Lab: Measure Fluid Viscosity

« Measure densities, efflux times of sugar solutions at various

concentrations, temperatures

* Calculate viscosities;
enter into Google
Form

* Determine
experimental
uncertainty

¢ Determine best-fit line
at three temperatures;
plot on one graph;
compare to literature

¢ Identify concentration
of mystery solution
(with uncertainty)

CM3215 ChemE Transport Lab:

Meesure Fiud Viscosin

Pre-labaratory Assignment

and ¥ y. Look
to see what kind of d
nesd
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We measure visc Cannon-Fenke

ey |

se these values
wities Ji

Theory: See lecture

Experimental Procedure

Overall procedure:
1. Recerve
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Class: In your submissions to the Google Form:

¢ Do not write 30%; just write 30

« Do do not write the units in your entries; it's going directly to Excel.
« If you want to use scientific notation, please write 3.14e3 for 3140 (do not
write 3.14*10"3). It's going directly to Excel.

out
* Required

Station *

I S S

2016 Spring Viscosity Collection CM3215

Your username (fmorriso@mtu.edu) will be recorded when you submit this form. Not fmorrise? Sign
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Prelab assignment (due Monday):
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