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Research Areas PresentedResearch Areas Presented

•• Measurement of  Measurement of Film ThicknessFilm Thickness from from
Electrical Resistance.Electrical Resistance.

•• Measurement of  Measurement of Residence TimeResidence Time from from
Tracer Response.Tracer Response.

•• Calculation of  Calculation of Spin-UpSpin-Up Zone. Zone.



Calculation of Film Thickness FromCalculation of Film Thickness From
Electrical ResistanceElectrical Resistance
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Electrodes in perspex disc
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Comments on Comparison with Nusselt Model,
Spin-Up zone and Surface Waves 
(waves make film thinner)
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Measurement of Residence TimeMeasurement of Residence Time
from Tracer Responsefrom Tracer Response



Tracer Response TechniqueTracer Response Technique

Uses the SameUses the Same
Electrodes as theElectrodes as the
Film ThicknessFilm Thickness
MeasurementMeasurement

SystemSystem

Readings TakenReadings Taken
at up to 6250Hzat up to 6250Hz
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Calculating Response TimeCalculating Response Time

•• Base line conductivity was subtracted. Base line conductivity was subtracted.

•• “Normal Distribution” was fitted to the data. “Normal Distribution” was fitted to the data.

•• Difference in means was used as the response time. Difference in means was used as the response time.

Comparing with Film ThicknessComparing with Film Thickness

•• Radial velocity was calculated from film thickness. Radial velocity was calculated from film thickness.

•• Transit time from inner to outer electrodes calculated Transit time from inner to outer electrodes calculated
from velocity data.from velocity data.

•• Results used to compare accuracy of both techniques. Results used to compare accuracy of both techniques.



0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Tracer Response Method (s)

F
ilm

 M
ea

su
re

m
en

t 
M

et
h

o
d

 (
s)

Residence Time from 
r=3.5cm to r=13.5cm

Data Range
6.2, 12.8, 32 ml/s

200 - 900 rpm

Comparison of Measurement TechniquesComparison of Measurement Techniques

Liquid Used = Water/Ethanol SolutionLiquid Used = Water/Ethanol Solution



 Examination of Velocity Data From Examination of Velocity Data From
Film ThicknessFilm Thickness

 and and

The Calculation of Spin-Up ZoneThe Calculation of Spin-Up Zone
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What is Useful About CalculatingWhat is Useful About Calculating
These Zones?These Zones?

•• It allows us to know where the disc is “spun-up” It allows us to know where the disc is “spun-up”
and following the and following the Nusselt Nusselt model for film thickness.model for film thickness.

•• It allows us to know how far out significant It allows us to know how far out significant
tangential motion (relative to the disc) extends.tangential motion (relative to the disc) extends.

•• It is another engineering tool to use in disc design. It is another engineering tool to use in disc design.



Radial Velocity in Different ZonesRadial Velocity in Different Zones
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Empirical Calculation of Spin-Up ZoneEmpirical Calculation of Spin-Up Zone
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ConclusionsConclusions

• Electrical resistance measurements can be used to monitorElectrical resistance measurements can be used to monitor
film thickness over a spinning disc in real time.film thickness over a spinning disc in real time.

•• Tracer response may be used on the same system to provide Tracer response may be used on the same system to provide
an independent measurements to validate the technique.an independent measurements to validate the technique.

•• Spin-Up zone can be examined using this technique. Spin-Up zone can be examined using this technique.

•• Beyond the spin-up zone the  Beyond the spin-up zone the Nusselt Nusselt model may be used withmodel may be used with
reasonable accuracy.reasonable accuracy.



Current and Future WorkCurrent and Future Work

• Local measurement of surface waves using small electrodes.Local measurement of surface waves using small electrodes.

•• Incorporation of system into a metal disc. Incorporation of system into a metal disc.

•• Extension of technique to measurement of other factors. Extension of technique to measurement of other factors.


