
−200 −100 0 100 200
x (um)

−200

−150

−100

−50

0

50

100

y 
(u

m
)

20 s joint growth / actual coordinates

0 5 10 15 20
Physical time (s)

0

1

2

3

4

5

Liq
ui

d 
pe

r a
xi

al
 le

ng
th

 (1
e-

10
 m

2)

Received liquid sets border area
Border gain
Finite-film loss

Correct ALE
2 s

Omit mesh flux
2 s

10−10

10−8

10−6

10−4

10−2

100

M
ax

 c
on

ce
nt

ra
tio

n 
de

pa
rtu

re
 (%

)

Negative control: 0.507%
Global mole error: 4.4e-16

Global moles alone miss the error
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Time improves; space unresolved
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Numerical contribution remains explicit
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Finite donors evolve with transfer
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FROTH / Net accumulation with joint moving-volume transport
Externally forced homothetic reference; not free foam dynamics


