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1: Schematic of a planar liquid sheet and surrounding gas between parallel solid walls.
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(i) WAHES (ho <y < hy):

w(x,y,t) = wo(x,t) + (y — nun (2, t) + (y — 0wz, t) +-- -, (1a)
u(z,y,t) = vo(z,t) + (y — non(z,t) + (y — n)ve(z,t) + - (1b)
pu(@,y, t) = pol(z, t) + (y — pu(x,t) + (y — n)*pr(z,t) + -+, (1c)



(ii) %S (~L <y <h_, hy <y<L):
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(i) Bulge mode:
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(ii) Sinuous mode:
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2: Variations of the temporal growth rate in the bulge mode with k for different Wb
when v = 0.001 where the solid lines denote the exact solutions for Re = oo, broken lines
denote the exact solutions for Re = 100, while open squares denote the approximation
for Re = oo and open circles the approximation for Re = 100; (a) m = 2 and (b) m = 4.
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3: Variations of the temporal growth rate in the sinuous mode with £ for different Wb
when ~v = 0.001, where solid lines denote the exact solutions for Re = oo, broken lines
denote the exact solutions for Re = 100, while open squares denote the approximation
for Re = 0o and open circles the approximation for Re = 100; (a) m = 2 and (b) m = 4.
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4: Validity and limitation of the approximation and influence of the wall in the pa-
rameter region of Wb and m when p = 0.001, where the wall does not affect when m is
above the broken lines, while the approximation is valid when m is below the solid lines
and, so that, the influence of the wall can be neglected for m in between the broken and
solid lines; the bulge mode in (a), the sinuous mode in (b).
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5: Evolutions of the maximum and minimum thickness by, (solid lines) and b,
(broken lines) in (a) when Wb = 100, v = 0.001 and Re = oo, while typical breakup
profiles for different m where m = 3 for k,, = 0.162 at t = 736 in (b) and m = 10 for
Ky, = 0.0847 at ¢ = 3905 in (c).
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6: Evolutions of the maximum and minimum thickness by, (solid lines) and b,
(broken lines) in (a) when Wb = 500, v = 0.001 and Re = oo, while typical breakup
profiles for different m where m = 3 for k,, = 0.408 at ¢ = 257 in (b) and m = 5 for
ko = 0.353 at t = 506 in (c).
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