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Objective/Background
● To investigate thin film flow, of constant volume, down the inside of funnel 

which has both curved and inclined surface
● Last semester, observed the inclined plane case 

○ The greater the incline, the longer the fingers, the faster they flow down
● Read briefly about curved substrate (in the case of vertical flow down a 

cylinder)
○ Travels down faster than inclined plane case, fingering instabilities, film height much less than 

the radius so curvature is negligible

● Examine the behaviours which characterize this type of flow
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Parameters of Experiment
PDMS (Polydimethylsiloxane - a silicone)

Viscosities: 350, predominantly used 1000 cSt  (1 cSt = 1 mm^2/s)

Funnel Angle 
(degrees)

60 47 35 10

Initial Film 
Height (in cm) 0.5 0.5 0.5 0.25

Volume 
Deposited (in 

mL)
2.8 4.5 7.0 6.8

Initial Experimental Data



Experimental Setup & Procedure
● Funnel is secured and leveled
● Stopper is leveled
● Volume of fluid is measured 

and withdrawn corresponding to 
desired initial fluid thickness

● Stopper is pressed to prevent 
leakage while fluid is distributed 
cyclically and corrected by eye

● Stopper is removed and fluid 
flow pattern is recorded



The Video of The Experiment



Opening angle
Viscosity (cSt)

Thickness (initial, 
cm)

Time (for initial 
finger, s) Wavenumber Wavelength (cm)

60.0

1000 0.5 2 28 0.2243994753
1000 0.5 (tbd) 26 0.2416609734
1000 0.5 2 26 0.2416609734
1000 0.5 2 28 0.2243994753
1000 0.5 4 25 0.2513274123
1000 0.5 2 24 0.2617993878
350 0.5 2 26 0.2416609734

47.0

1000 0.5 5 20 0.3141592654
1000 0.5 4 19 0.3306939635
1000 0.5 3 15 0.4188790205
1000 0.5 1 17 0.3695991357
350 0.5 1 19 0.3306939635

35.22

1000 0.5 3 14 0.4487989505
1000 0.5 1 11 0.5711986643

1000 0.5 2 13 0.4833219467
350 0.5 0.5 13 0.4833219467

10.7

1000 0.25 13 5 1.256637061
1000 0.25 14 6 1.047197551

1000 0.25 6 1.047197551
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Results



Time for initial finger to form:

We expect to see 
an exponential 
relationship.



Alpha vs. Wavenumber 

As alpha 
increases, 
wavenumber 
increases, and 
wavelength 
decreases.



Error Analysis
● Camera
● Wicking
● Air Pockets
● Uniform Distribution of Fluid



To Do:
● Record full convergence for each funnel

○ Downstream tip and trough positions
○ distance of contact line at instability
○ Measure tip to trough at various time intervals

● Complete 24 degree funnel trials, does it match the graphs we made?
● Predictions from model and comparison to experiment

○ Height evolution, growth rate


