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Thin coating on a vertical fibre

he + (h* (G + (h+ he),)), = 0

where G = pga3/ohg.
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Large fast solitary waves
Kalliadasis & Chang (1994)

Main drop, constant capillary pressure

h:%hmax(l—cosx) in 0<x<2m.



Large fast solitary waves
Kalliadasis & Chang (1994)

Main drop, constant capillary pressure
h= %hmax(l —cosx) in 0<x<2m.

Bretherton transition regions at front and back

h—1
hg&‘ = B3 with &= C1/3X



Large fast solitary waves
Kalliadasis & Chang (1994)

Main drop, constant capillary pressure
h= %hmax(l —cosx) in 0<x<2m.

Bretherton transition regions at front and back

h—1
hg&‘ = B3 with &= C1/3X

Solutions
~ AP 2+ QE+ Ry as € — £o0

where @ =0, PL =0.64, R, =2.90 and R_ = —0.85.
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At leading order, matching curvatures

2
%P <§ = C1/3X) = %hmax%X
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At leading order, matching curvatures
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§P <§ =C X) = ihmaxix
gives relation between size and speed:

hmax = 2Pc?/3.
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Matching
Kalliadasis & Chang (1994)

At leading order, matching curvatures
1 13.)% _ 1 1.2
§P <§ =C X) = ihmaxix
gives relation between size and speed:
himax = 2Pc?/3.
At next order, gravity pressure drop
G() =+ (h + hxx)x =0.

Solution: h= —Gp(x —sinx) + Ry.
Matching gives critical value

Go = (Ry — R_)/2m = 0.5960

But not yet found ¢ as function of G — Gp.



Asymptotic expansion for main drop

h~ c2/3Ho—|—c1/30—|—c0H2—|—c_1/3H3+c_2/3H4—i—c_1 In cH5+c_1H6 ...

with
G~ Gy+c Y30+ 236 +c 16+ ...



Asymptotic expansion for main drop

h~ c2/3Ho—|—c1/30—|—c0H2—|—c_1/3H3+c_2/3H4—i—c_1 In cH5+c_1H6 ...

with
G~ Gy+c Y30+ 236 +c 16+ ...

Amusing detail

1

1
H Hl/ / - - - -
(Hs + Hs) HZ  P?(1— cosx)?

with solution ]
sin x

Hy=————.
37 3P2(1 — cosx)



Asymptotic expansion Bretherton regions

h~ ho+ 30+ c2Phy + ¢ Thy + c*Phy + Phs + ¢ 2he + . ...



Asymptotic expansion Bretherton regions

h~ ho+ 30+ c2Phy + ¢ Thy + c*Phy + Phs + ¢ 2he + . ...

Key correction from

3 —2hg

" o__
hy' = i
0

with solution

hp=—Pet+1a,2 406+ +0(67Y)



Matching 1

Inner=
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Matching 2

Outer =

Po Pa,Ps.
2 T e

_GOX0+A2+C2—%X2 GOX _|_ X _|_g +:|
— 32+ (A3 + G) + (3 + B3)x — $x2+ (1gmm — 2)x°..

— G X 0+ Agt Gt Bix — 2 — S 4. }

A4+ + C4+ — $X + .

[2(1+2Ry) | aai24,-3G) 1 4G

15P3x3 5px T 3ps logx + As 4+ G5 — G3 x 0. ]



Matching 3

Matching successful.
Find Gog = 0.5960, G, = 0.33 and G3 = 0.19, so



Matching 3

Matching successful.

Find Gop = 0.5960, G» = 0.33 and G3 = 0.19, so

G ~ 0.5960 + 0.33¢"2/3 + 0.19¢7 1.
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Matching successful.
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And for a shear-thinning liquid?
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