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« Heat transfer is a diffusion process, so the generic diffusion
equation has the same structure as the heat equation.

e Heat equation

3.pC, <=V (V) =0

 Diffusion equation

0, %+ V.(-DVc)=R




* The diffusion equation coefficients to specify on the
subdomains are as follows.

 Diffusion equation

0, %+V -(-DVc)=R

Coefficient

Time scaling coefficient
Diffusion coefficient
Diffusion coefficient tensor

Reaction rate




* Boundary conditions are as follows.

C =Cy Concentration
—n-(-DVc)=N,+k_(c, —c) Flux
n-(—DVc) =0 Insulation/Symmetry
n-(—DVce)=0 Axial symmetry

 You specify the boundary conditions in the boundary
settings dialog box.




diffusion equation _

e This FEMLAB model examines the effects that nymph
transport in multiple plant species has on the resulting
population distribution.

* Nymphs equation

ou
—=V. —Vu
P ( )
 Distribution equatlon for x, y, t domain. Center of the

domain is (Xy,Yo)-

u(x, y,ty) = g €XP(=a~) (x— X, )7 + (v — v5)?)




diffusion equation

e The domain is 300 X 300 mm.

Plantspesies | oL 0L

Wheat 5443 600
Mayweed 235 600

* The model simulates this process for a period of 1 hour.
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Open the FEMLAB
Select Diffusion from the
Diffusion folder in the
Model Navigator.

Click OK
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1. Open the Constants
dialog box from the
Options menu.

2. Enter the following

constants.
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On the Options
menu, point to
Expressions and
then click Scalar
Expressions.

Enter the following
expression.
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Settings from the
physics menu.
Make sure the
Boundary condition is
Insulation/Symmetry
for all outer boundaries.




Subdomain Settings — Diffusion (di)

~Equation

7 -Dvc] = R, ¢ = concentration

—=ubdomain selection
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Description
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Active in thiz domain

1. Open the Subdomain
Settings dialog box
from the Physics menu.

2. Onthe cpagesetD
Isotropic to mul in
subdomain 1 and 4, and
to mu2 in subdomain 2
and 3.

3. On the Init page set c(t,)
to ¢_0 in all subdomains.




Physics Mesh
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Open the Solver
Parameters dialog box.
Select the Time
dependant solver and
change the Times to
0:200:3600.

Click the Solve button.




Postprocessing and visualization
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Open the Plot
Parameters dialog box.
Click the Surface tab.
Under Surface data,
make sure that,
Concentration, c is
selected in the
Predefined quantities
list

Select the Height data
check box.

Under Height data,
select Concentration, ¢
in the Predefined
guantities list.

Click OK.




o FEMLAR - Gaan

(i) : [Utihod ]
Ble Edr Opiens Draw Prgsice Meth Sobw Bosprocessing Muphysics Help
SRS ' ha: Abs 24=C00Pp5d vhundp ?

= Teaet20 Surtsce: Coreartraton, ¢ e 0184
b [€ 3
o e
P 20
éﬁ 18
-
Ve a2
"o
1
o
o
o
e e
o
. 600 seconds
E E i . L 81470
Galetion tiee: 0.4% & L]
Wstar of dearees of frosdos: 1907
Soletion tiee: 0.406 s -
58, 1001 [ [ ey (545 185.4)

Mayweed  Wheat

Wheat

Mayweed

£ FEMLAB - Gaan i) : [Uatitad]

B Edt Qpsens Draw Physics Mesh Sow Bowprocassing MuSphysics Help
DFES i mEk Ads 24=C P PP vonad ¢

Wastar of deares of Frosdon: 1507
Soletion tiee: 0.868 5

T - — B e |

= Trme1300 Suatce: Comserieaion, & [P
b [ 1
o 7
R =
* 0
-
Ve o
"o
e
o
o o5
o
m
e
13
m
- 1 seconas
) E am 0] ] e
Galetion tiee: 0,4 5 L]

ey, (571 185,41




T FEMLAB - Geom] /Diffusion (di) : [Untitled]
Ble Edi Opfons Draw Physics Mssh Sobwe Postprocessina Mulphysics Help
DFES ' BEk AL~ 4= P pLR4 Tamndn T

o] Tmes2600 Surince: Conceriration,© e DR
< [ -
B
m
15 “
-
o
10
04
=
o
=3
100
m
- 2400 seconds
&
0 ET) g 0 o0
M 718310
Solution tive: 0469 3 -
Nuater of dearess of fresdom: 1557
Salution tine: 0,485 5 -
55 i i T ] i, R Moy (57516541

Mayweed  Wheat

Wheat  Mayweed

/ o (i) @ [Untithed]
Dl Ede Qpens Draw Physics Mesh Jobw Bowprocesting MuMphysics Help
DS  wE: Ass24=E @ 2Lk vannDP T

" 3600 seconds

Solution tiee: 0.4 5
Muaber of degroes of freedom: 157
Sobution tise: 0.5 &

-0, 01 ! AL [ Cr—r—

M 85382

M 285308

Mocey (533 1694]




!!| IiIlDIUI l!

« As time proceeds, the population distribution becomes
distorted due to differences in the plant transport properties.

 Initially it appears that the nymphs are attracted to the
mayweed. However, as the process moves towards a steady-

state condition, the population becomes uniform in both
plant species.




