ml-l= Vo= VOLY] (x/8[y]) (1-x/8[y]) "2
Out[e ]=

ol 12|

51y]

nf-]:= TO = TOQ+7y
TEO +y y

mi1= T =TO + (Tw-TO) (L-x/6[y]) "2

X
TOO+y ¥+ (-TOO+Tw-yvy) |1-
oly]
[yl 5 5[yl
in[-]:= momInt =9, r vVidX = -v (Ox V/. X>0) + J- gB (T-TO) dx
0 0
Out[e ]=
2 , 1 > vvO[y] 1
—— VOly] S[y] vO'ly] + VOLYy]“ &' [y) = -————— - - gB (TOO -Tw+yy) S[y]
105 105 oyl 3

Iyl
in[-]:= egyInt = ame V(T-TO)dx=-a(0x T/.x->0)
(s

Out[e ]=

1 1 1

-— yVvO[y] “S6[y]l - — (TOO-Tw+yy) 6[y] vO'[y] - — (TOO -Tw+yy) vO[y] &' [y] =
30 30 30
20 (-TEO + Tw-vy YY)

oly]

in[-]:= nonDimRules = {
y-> ytH,
6[y] » 6t[yt] HRaH” (-1/4),
8'[y] » &t'[yt] RaH" (-1/4),
vO[y] - (a/H) RaH? (1/2) vOt[yt],
vO'[y] » (a/H”"2) RaH” (1/2) vot'[yt],
¥y » b (Tw-T00) /H,
g-»> RaHva / (B (Tw-T0OO) HA3)};

simplifyRules = {

Tw-TOeO > 0,
a>0,H>0, RaH> 0, Pr>0};

in[-1:= momNonDim = momInt /. nonDimRules //#/.v->aPr &// Simplify[#, simplifyRules] &

Out[s]=
105 Pr

35Pr (-1+byt) St[yt] + vot[yt] 25t [yt] VOt [yt]]| + vOt[yt]? St [yt] =

otyt]

in[-]1:= momPrInf = momNonDim // #[1] /Pr & // Limit[#, Pro o] & // #/.b>1&//#==20&

Out[s]=
105 vOt[yt]
—— +35 (-1+yt) 6t[yt] =0
ot[yt]
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In[+]:=
Out[e ]=

In[+]:=
Out[e]=

In[+]:=

Out[s]=

In[+]:=
Out[e ]=

In[+]:=
Out[e]=

In[e]:=
Out[s]=

In[e]:=
Out[e ]=

vOtSol = Solve[momPrInf, vOt[yt]][1][M1][I2]

(-1+yt) ot[yt]?

Wl P

egyNonDim = egyInt /. nonDimRules //#/.v->aPr & // Simplify[#, simplifyRules] &

(-1+byt) (-60+56t[yt]?vot [yt])

+vOt[yt] (bot[yt] + (-1+byt) 5t [yt]) =0
Stlyt]

problemDetails = {b-> 1, vOt[yt] » vOtSol, vOt'[yt] - D[vOtSol, yt]}

{b—>1, vOt[yt] » -— (-1+yt) 6t[yt]?,

w | =

1
VOt [yt] » -— 6t[yt]? - — (-1 +yt) 5t[yt] 5t'[yt]}
3

wilN

egyPrInf = egyNonDim // # /. problemDetails & // Simplify[#, {6t[yt] > 0}] &
(-1+yt) (180 +26t[yt]?+3 (-1+yt) ot[yt]® st [yt]) =
transformationRules = {6t[yt] » A[yt]*(1/4), 6t'[yt] »A'[yt] <A[yt]~A (-3/4) /4}

1/4 ’ A,[ytJ
{5t[ytj S ALyt YA, st yt] - 7}
4A[yt]3/4
AP = egyPrInf /. transformationRules // FullSimplify[#, {A[yt] >0, yt<1}] &
720+ 8 A[yt] +3 (-1 +yt) A'[yt] =0
Solve[AP, A'[yt]]

8 (90 + A[yt]) H

{{Al[yt] T (-1+yt)

sol = NDSolve[{AP, A[0O] =0}, A[yt], {yt, 0, 0.99}]

{{A[yt} - Interpolat'ingFunct'ion[ _J Domain: {{0. 0.99 }) ] [yt] }}

Output: scalar
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m[-]:-= Plot[Evaluate[a[yt] " (1/4) /. sol], {yt, 0, 0.99}]

Out[s]=
20 -

iml-1= hy = ((-xD[T, X] /. Xx-»0) / (Tw-T00)) // # /. nonDimRules & //

# /. transformationRules & // Simplify[#, Tw> T00] & // # /. problemDetails &

Out[s]=
2 RaHY% (-1 +yt) x

Hafyt]*

in[-1:= hyNonDim = hyH / (xRaH”" (1/4))
Out[s]=
2 (-1+yt)

A[yt} 1/4
in[-1:= hMeanNonDim = NIntegrate[hyNonDim /. sol, {yt, 0, 1}]
Out[e ]=
{0.324668}
in[-1:= NuMean = hMeanNonDim[1] RaH” (1/4)
Out[e ]=
0.324668 RaH*
in[-1:= NuLiterature = 0.337 RaH”" (1/4)
0.337 RaH'/*

in[-]:= deviation = (1 - NuMean/NuLiterature)

0.0365936



