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Drop fluid inmerse in a viscous fluid of different viscosity

� Initialization

Needs@"VectorAnalysis`"D

ã Radial functions inside and outside the drop

fiAr_E := A r2 � 4 + B r4 � 8

feAr_E := a r + b�r
U = u 8Cos@TthetaD, -Sin@TthetaD, 0<;

ã Velocity Field inside and outside

VAf_E := Curl@Curl@f U, SphericalD, SphericalD
vi = V@fi@RrDD �� Simplify

ve = V@fe@RrDD + U �� Simplify

9-IA + B Rr2M u Cos@TthetaD, IA + 2 B Rr2M u Sin@TthetaD, 0=

:
I2 b + Rr2 H-2 a + RrLM u Cos@TthetaD

Rr3
,

Ib + Ha - RrL Rr2M u Sin@TthetaD

Rr3
, 0>

ã Pressure without gravity force

pe = Integrate@Η Laplacian@ve, SphericalD, RrD@@1DD �� Simplify

pe =

Rr Integrate@Η Laplacian@ve, SphericalD, TthetaD@@2DD �� Simplify

pi = Integrate@Ν Laplacian@vi, SphericalD, RrD@@1DD �� Simplify

pi =

Rr Integrate@Ν Laplacian@vi, SphericalD, TthetaD@@2DD �� Simplify

-

2 a u Η Cos@TthetaD
Rr2

-

2 a u Η Cos@TthetaD
Rr2

-10 B Rr u Ν Cos@TthetaD

-10 B Rr u Ν Cos@TthetaD

ã Pressure including gravity



ã

Pressure including gravity

peT = pe0 0 + Ρe g Rr Cos@TthetaD + pe �� Simplify

piT = pi0 0 + Ρi g Rr Cos@TthetaD + pi �� Simplify

-

2 a u Η

Rr2
+ g Rr Ρe Cos@TthetaD

Rr H-10 B u Ν + g ΡiL Cos@TthetaD

ã Stress Tensor components

SeRr = -peT + 2 Η D@ve@@1DD, RrD �� Simplify

SiRr = -piT + 2 Ν D@vi@@1DD, RrD �� Simplify

SeTR = Η HD@ve@@1DD, TthetaD �Rr + D@ve@@2DD, RrD - ve@@2DD �RrL ��
Simplify

SiTR = Ν HD@vi@@1DD, TthetaD �Rr + D@vi@@2DD, RrD - vi@@2DD �RrL ��
Simplify

-

I12 b u Η - 6 a Rr2 u Η + g Rr5 ΡeM Cos@TthetaD

Rr4

Rr H6 B u Ν - g ΡiL Cos@TthetaD

-

6 b u Η Sin@TthetaD
Rr4

3 B Rr u Ν Sin@TthetaD
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ã Boundary condition impossed to determine the unknown constants; a,b,A,B, u. Results

Sys = 8ve@@1DD � 0, vi@@1DD � 0,

ve@@2DD � vi@@2DD, SeTR - SiTR � 0, SeRr - SiRr � 0<
Solve@Sys, 8a, b, A, B, u<D �� Simplify

:
I2 b + Rr2 H-2 a + RrLM u Cos@TthetaD

Rr3
� 0, -IA + B Rr2M u Cos@TthetaD � 0,

Ib + Ha - RrL Rr2M u Sin@TthetaD

Rr3
� IA + 2 B Rr2M u Sin@TthetaD,

-

6 b u Η Sin@TthetaD
Rr4

- 3 B Rr u Ν Sin@TthetaD � 0,

-

I12 b u Η - 6 a Rr2 u Η + g Rr5 ΡeM Cos@TthetaD

Rr4
- Rr H6 B u Ν - g ΡiL Cos@TthetaD � 0>

::A ®

Η

2 HΗ + ΝL
, b ®

Rr3 Ν

4 HΗ + ΝL
, a ®

Rr H2 Η + 3 ΝL
4 HΗ + ΝL

, u ®

2 g Rr2 HΗ + ΝL HΡe - ΡiL
3 Η H2 Η + 3 ΝL

, B ® -

Η

2 Rr2 HΗ + ΝL
>>
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