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The solution of the given problem can be used:
@ as the appendix in biological reseaches
@ in connection with development of biotechnologies

o for reseach of evaporation from surface of leaves
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@ Equtions discribing movement of quuid in area I:
8V =0

V:__x 8PV _yE)P _ K, . 9P

pox’ w9y’ w0z
+8(CV)+8(CV)+8(CZV) Dc<gi§+ +8z2)
@ Equations discribing movement of liquid in area Il:
0u 1 9% 4 2u _ g
Vo= = (5 - 650w = ——( — €5 ) ve = — (5 - ¢5)
g+ “’Vx)+ How) 4 (bvz) Db( + 2+822)_qb
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x=0: C=C* P =Pt

x=1L: C=C" P =P~
y=z=0: V,=0 V,=0

y==a: Vi=0 V,=0 V, = V¢
z=+h: V, =£1(C)

=0: C=Gl(x,y,z)

Where

Vi =&(P—p—¢(N—m))
M= RTC, 7= RTb
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x=0: %20 %20
x=L: =0 % =0
y=+H: -0 % =0
z=d4h: v, =¢e%b) %:0

t=0: b= bo(x,y, z)
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@ Equations discribing movement of liquid in area I:
h
(F(t,x,y))z = & [, F(t,x,y,z)dz

oV, v, 1
W _Zg/(C
Ox + Oy hsl( )
oK 0P K, 0P
oo ooax u By
aC  a(C- V)  A(C V) (02c 62C)
i — D. (2 =4+ 9™
ot Tt gy XiPe\ ez * gy2

o Equations discribing movement of liquid in area Il:

Ovx  Ovy 1

I 9% 2o (b

ax T oy pen(®)

ks  Op on _ _ky op B on
Y= ,u(ﬂx 519X)’Vy - u(ay an)
b  d(b-wx) O(b-vy) (82b 62b>
- - D. (22427
XI5y + Ox + By Xubp | 523 + By2 ab
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x=0: C=C* P=PpP*
x=1L: C=C" P=P
y=0: V, =0

y=da: V,=0 V, = V¢

t=0: C= Glx,y)

Vi =&(P—p—¢(N—m))
MN=RTC,m=RTb
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x=0 % =0 £=0
— ob _ op _
x=L gb -0 B =0
— ob op __
y=+H: =0 =0

t=0: b= bo(x,y)




_ B =
y 4

Nondimensionalize all unknows F = {V,, V,, vy, v,, P, p, C, b}

x=x°-1L, y=y°-2a
— o * o *

V=V Ve, V,=Vp- V)
— o * o *
=vievy, W=y y

Number of Strohal : St = #
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@ Equations discribing movement of liquid in area I:

Vi 0V,

A = —Bjg(C
e + oy 1e1(C)
oP oP
=GV =-C,
Ix Ix y Iyay
aC  A(C-Vy) ., (C-V,) ( 8¢ 82C)
T g A = [y i
ac T ax T gy Xi\Figse T gy
* L L
Where A[ V* 537 B[ = v
P*.K,
Ci = V* L M’ Cly = Vy*.zal.vu
-D,
Fr=v V*L2’ Fy = viaap
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o Equations discribing movement of liquid in area Il:

% + Au% = —Byey(b)
vx——(C”X?—a% R vy——(CHy?—sg—ﬁ
X//St% + 8(2}(‘&) + Ay 8(2.}/‘/},) = Xxu (Fllx% + Fllygiyg> -aq;
Where A// = %, B// = h'ﬁ;
Cix = %, Cyy = %
Fix = VLX;,Ez"z, Fiy = W
S L G G
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F=FO 4 cF) 4 2F0Q 4 .
@ Equations discribing movement of liquid in area I:

0
ovo A Vo

- _B
Dx / By €1
0 0
V(U) e 8P( ) \/(0) - _q 8P( )
X Ox ’ Y Y dy
9c®  H(cO . yO a(Cc® . y© 52cO 82¢c0
xSt + & ) 4 g, ( ) Xt1(F—55=+ Fiy —-5-)
ot Ix dy Ox? Oy?
o Equations discribing movement of liquid in area Il:
v v
X A = -B
Ox 11 ay el
ap(o) 3p(0)
0 0
v = —Ci ™ , Vy() = —Cuy
a0 (@ . ) (b© . () 2°b® 8%
St L 1A r 1= Fix——s— + Fity——=-) — a;
xnSt—- + o + Ay 3y X1 (Fisc B + Fuy a7 )—a,
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X
X
y
y
t

H_

o = O

cO = c+ p) — p+

cO = c- p) — p—

Vi =0

WO —o 0= (P )

€O =V (x.y)




x=0:
x=1
y =t
t=20:

o _
ox 0
o _
ox 0
a9 _
oy 0

b© = b (x,y)

op'®

Ox

F) p(O)
Ox

op'®
Oy
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o Equations discribing movement of liquid in area I:

ov  avil

A = 0
Ix A dy
1 P 1 P
V)E):_Clx Ix 3 V}g):_lya

x5t2Y 42 (c). O 4 ). v(l)) +AZ(CO VO 4 cO vy =

82c1)
:XI(FIX sz +Fly 2)
o Equations discribing movement of I|qund in area Il

v v
x Ay 2 - 0
O + Al Dy
ap®  gp® ap® ab(o)
V)El) = —Ci( P , (1) = _Clly( P
Ox Ox dy

xSt 4 260 O 4 pO L D) 44, 2 (60 O 4 O 1)) =

o
=X (Fllx 66b( ) Fuy =5 o7 ))
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X
X
y
y
t

o = O

H_

c =9 P =0

c =9 P =0

Vi) =0

v — o v = ¢ (P — p1))

W = M(x.y)




x=0:
x=1
y =t
t=20:

oy _
ox 0
) _
ox 0
ap)
oy 0

b® = bM(x,y)

apt)

Ox

3p(1)
Ox

apt)
Oy
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@ Equations discribing movement of liquid in area I:

v oy

=0
Ix ! Ay
opPQ2) opP®@
v = ¢ v = -
Ix Ox ; y ly 8y

iS22 4+ 2@ v 4 v 4 A2 (C@ v 4 c v =
2 ~(2) 2 ~(2)
=X (le O+ Fiy %0z )
@ Equations discribing movement of liquid in area Il:

av)((2) av)(,2)
+ Ay =
Ox dy
(2 9p) opd  opM)
@ _ _c dp B (1) _ _ P
Vi ix ( o o ;Y uy(iay oy

X1 St =5 ab %(b(z) : V>£1) + b1 . V)(<2)) + Aua%(b(z) : V)(/ ) + b (2)) =

— p® b
=X (F//xﬁ + Fuy %52
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X
X
y
y
t

o = O

H_

c® =9 P2 =0

c® =9 P2 =0

Vi =0

v® = o V) = ¢ (P@) — p2)

C® = P (x.y)
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—0- b _ ap®? _
x=0: o =0 o =0
@) @
x=1: —agx =0 —‘9gx =0
_ H_ . ap® _ ap® _
y—:I:(H_a). By =0 By =0

t=0: b = b((]z)(x, y)
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FO = Z Fr(y) cos(mnx)
n=1

dy +
Cy A G 4

—27n CoA

z ) / (o0 (mny/ay)) 1)
y

Pa(y) = exp (—Wn

dy +

Cu (exp (—7‘(‘!7 Ci’;/ y)) Bie'(y)
C,yA,y> / G
Ciy A

CIX Clx
+D1-exp | mn +D2-exp| —7mn
p < C,yA,y> P ( CIyAIy>

+exp | mn
—27n
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dy +

0) = oxp  —n | St /<exp (vn/ ) B
Pnly) = exp y “orn o
V CyAu

Cine > (exp <—7”7 C,(,';",Z,,Y)) Bie"(y)

y
Cuy Air Cus
CiyAn

C[/X Cllx
+K1-exp | 7mn + K2-exp | —7n
P ( CiyAn y) P ( CIIyAIIy

+exp (TH‘I dy +
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C
S o) Lelmfat))oco
Vi =302, Cemnsin(mnx)(exp ( —mn CIyAIy

—27n C_ly%
G, 1l
(o0 (= [cZy) ) mre
+exp <7rn CC’;‘ y) S b ’C dy + D1 - exp <7rn CC’;‘ y) +
Iy A1 —onn CII);I Iy A1
ly

C
+D2 - exp (—7rn o ”;‘I y))

Vy = 5223 Cie cos(mma)( ey
#

+iexp (—ﬂn Ci’i\, y) J (eXp ( Ci’i\, y) Bye!(y)dy +

+%exp (ﬂ'n Czlfquy> J <exp< Ci’i\,}’)) Bie! (y)dy—

—(mn Cib;‘/ )(D1 - exp <7rn CEIXAI ) + D2 exp | —mn, | Sk y))
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S e, Lol Jore'
vk = 202 Cuensin(mnx)(exp ( —mn w4 J dy+

_ G
2”"\/ Sy Al
C
Ci <eXp(_7m C/ly”f‘” y) ) Bue ) Ci
texp (mny [y S = dy + K1-exp (7n oy )+
ly onn \/ ol ly
y

i _ Cix
+K2 - exp ( LY ow y))

[
_ 0o Bile" (y
vy = > oq Gk cos(ﬂ'nx)(ié”x) +
City Al

1 _ Ciix Ciix
—|—2exp( wn CIIyAIIy f exp\mhn CuyAu

Ciix Clix
+hexp (o [ty ) 1 (oxp (—nm [ oSt y)) Buel(y)dy

_ Cix . [ .
(mn T An )(K1-exp <7rn i Ar y) + K2 - exp
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@ We modeled the movement of a liquid in vegetative environments
@ We reduced the problem to two dimensions
@ We used an expansion of the solution in ¢

@ We got the solution in zeroth order by decomposition of variables

We can use the solution in zeroeth order to get the first and second order
solutions and for the reseach biological experiments.




