In[1]:=

In[5]:=

In[9]:=

In[11]:=

out[17]=

Qui et @Renove ["d obal * %" ];

Set Di rect ory [Not ebookDi rectory [11;
$Hi storyLength = 3;

O f [FindRoot : : | stol ];

rod ej =847;
roVoda = 997;
cm=0.01;
mm=0.1cm
10. 876 % 1072
dat vi sc = {{100, 5.4}, {100.01, 5.4-0.01}, {65, —*106},
rod ej

36.612 % 10°°

(40, 32}, {40.01, 31.99}, {32.94, *106}, {20, 80}, {10, 160}};

rod ej
(*nn?/S*)
pl 1 = ListPl ot [datvisc,

AxesLabel - {"T[ C]", "10°v[nf.s*]"}, PlotStyle » {Hue[0], PointSize[0.02]}];

ClearAll [nahr, T, al;

V= ay &

par : = Union[Cases[#, a , {0, »}]] &

model =v[1] +Vv[2] *Exp[l-Vv[3] *T];

nahr [T_] = nodel /. FindFit [datvisc, nodel, par [nbdel ], T, Method - NM ni m ze];

pl 2 = Pl ot [nahr [T], {T, 10, 110}, AxesLabel - {"T[ C]", " 108v[n?. s 17" b
Pl ot Styl e » {Hue[0.63], Thickness [0.008]1}, Pl otRange -» All ];

Show[pl 2, pl 1, PlotRange -» Al | ]

nyd ej [Tolej _]:=10"%«nahr [Tol ej 1;

cpd ej =1988;

cpVoda = 4178;

Ti nVoda = 14. 5;

10%v[nP.s74]
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in22]:= (*mereni cislo 5x)
Tind ej =59;
ToutO ej = 34.5;
nmst eckouVoda = 6. 33;
nmst eckoud ej = 1.218;
respars = Sol ve[
{cpd ej »nmsteckoud ej » (Tindej -Toutd ej ) == cpVoda * nst eckouVoda = (ToutV - Ti nVoda),
P == cpVoda *» nst eckouVoda * (Tout Voda - Ti nVoda) }, {ToutV, P}1[[11];
{Tout Voda, vykon} = {ToutV, P} /. respars
dat NyVoda = {{0, 1.787}, {5, 1.519}, {10, 1.307}, {20, 1.004}, {30, 0.801}, {40, 0.658},
{50, 0.553}, {60, 0.475}, {70, 0.413}, {80, 0.365}, {90, 0.326}, {100, 0.29}};
Li st Pl ot [%];
nyVoda = 107 « | nt er pol at i on [dat NyVoda] [#] &
dat aPrVoda = {{0.01, 13.67}, {10, 9.47}, {20, 7.01}, {30, 5.43},
{40, 4.34}, {50, 3.56}, {60, 2.99}, {70, 2.56}, {80, 2.23}, {90, 1.96}};
Li st Pl ot [%];
PrVoda = I nterpol ati on [dat aPr Voda];
dat aLanbdaVoda =
{{0, 0.561}, {20, 0.5984}, {40, 0.631}, {60, 0.654}, {80, 0.67}, {100, 0.679}};
Li st Pl ot [%];
| ambdaVoda = | nt er pol ati on [dat aLanbdaVoda];
| anbdaQ ej =0.13141 &;
nyd ej [T]

| anbdad ej [T]
cpd ej xrod ej

PrAej [T_]:=

nufgz_] : = Wi ch [0 <0z < 667, 4.364 +0.263 % gz% 5% 4 Exp[

I

667 < gz <2 +10% 1.302%9z%%%%_0.5, gz 22%10% 1.302 xgz%3¥ - 1];

-41.
gz

Pl ot [nu[gz], {gz, 666, 680}1;

out27)= {16. 7431, 59323.9}

In[41]:=
ClearAl [vydej 1;
AXVstup = 50 mm
dchar =0.32cm
vydej [SO_, TinVoda_, d0O_7] : =
Modul e[{Dchar = dchar, vyska, nD, nk, prurez, rychlostd ej, rychl ost Voda,

ReVoda, Red ej, gz, alfad ej, al faVoda, nKanal u, & Tplech, kacko, Tdeska,

ad ej, aVoda, Tdefd ej, TdefVoda, k, rce, res, Tvd, TvO, Tvvystup, tv0, pom

Tvoda, Tol ej, ksi, plb, vykony, TstrV, TstrO, ReV, ReO, PrV, PrO, pom\u},
S0

=£’
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vyska = dO;
prurez = Dchar % nD;

nst eckouVoda

rychl ost Voda = ——mM8M8M8 —;
roVoda * prurez

st eckoud ej

rychlostdej =z —m8 ———;
rodej »prurez
Dchar =rychl ost Voda
ReVoda[T_]: = ;
nyVoda[T]
Dchar =rychl ost A ej
ReOej [T_]:= ;

nyd ej [T]

repr %= Dchar
gz[re_, pr_, x_]:= ———;
X

| anbdad ej [T]
Dchar

alfadej [T_, x_1]:

*nu[gz[ReO ej [T], PrAej [T], Abs[x] +AxVstupl];

al favVoda[T_, x_]:=
| anbdaVoda [T]

*nu[gz [ReVoda[T], PrVoda[T], Abs[dO -x] + AxVstup]];
Dchar

alfad ej [0.5 (62 +39), 0.5 % (dO + AxVstup)]

al faVoda [Ti nVoda + 2, 0.5 % (dO + axVst up) ]

Tpl ech[Tol ej _, Tvoda_] =
(Tdeska /. Sinplify[Solve[aO ej » (Tol ej - Tdeska) == aVoda » (Tdeska - Tvoda), Tdeska][[
111 /. aOej - ksi xaVodal) /. ksi - §&;

al x a2
kacko[al , a2_]1:= ;

al + a2’
TdefA ej =Sinplify[0.5% (To[x] + Tplech[To[x], Tv[x]1)]1;
Tdef Voda = Sinplify[0.5 % (Tv[x] + Tpl ech[To[x], Tv[x]1)1;

nahr [Tdefd ej ] 0. 14

k[x_] = Modul e[{al, a2}, al = alfaO ej [Tdef A ej, x] * (
nahr [Tpl ech[To[x], Tv[x]11]

a2 = al faVoda [Tdef Voda, x]; kacko[al, a2]];

rce[Tout Voda_1] : = {-cpVoda » nst eckouVoda * Tv' [X] == k[Xx] *nD % (To[x] - Tv[x]),
cpd ej xnmsteckoud ej »To' [X] == -k[X] *nmD % (To[x] -Tv[x]),
To[0] ==TinA ej, Tv[0] == Tout Voda};

res[Tout Voda_1] : = NDSol ve [rce[Tout Voda], {Tv, To}, {x, 0, dO}]1[[1]1];
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Tvd[TvO_?NunberQ] : = Tv[dO] /. res[TvO];
TvO[tvd_] :=tv0 /. FindRoot [Tvd[tvO] ==tvd, {tvO, 19}1;
Tvvystup = TvO[Ti nVoda];
pom=res[Tvvystup];

plb = Plot [Eval uate [{Tv[x], To[x]} /. pom], {x, 0, dO},
AxesOrigin -» {0, 0}, PlotStyle -» {{Thick, Blue}, {Thick, Magenta}},
AxesLabel - {"x [m]", "Tvoda Tolej [ C]"}, GidLines - Autonatic];
vykony = {cpd ej »nsteckoud ej * (To[0] - To[dO]),
cpVoda » nst eckouVoda * (Tv[0] - Tv[dO])} /. pom
{TstrV, TstrO} = Eval uate [{Tv[0.5d0], To[0.5d0]} /. pom];
{ReV, ReQ, Prv, Pro} =
{ReVoda [TstrV], Red ej [TstrO], PrVoda[TstrV], PrAej [TstrO]};

ReV » PrVvV
{pl b, vykony, & ({TstrV, TstrO}, {ReV, ReO Prv, pProy, — ——,
ReOx* PrO
nuegz [ReV, PrV, 0.5 % (d0 + aAxVst up) ] | ambdaVoda [TstrV] )
pom\u = , [pom\u % ] }
nuegz [ReO, PrO, 0.5 % (dO + AxVstup)] | anbdad ej [TstrO]
SO = 17. 68;
d0 = 1360 mm
pp = vydej [SO, 14, dO]

Tvoda Tolg [ C]

60\

50} S

40f ~—

outfa7)= { 20! ~— , (68360.6, 68360.6}, 0.21846,

20+

104

e )
02 04 06 08 10 12

{15. 0085, 41.7829}, {429.109, 4.13721, 8.07386, 342.598}, 2.44431, 1.01765, 0. 219116}

Mean [pp[[2]1] -P /. respars
infagl= Print [ odchyl ka vypocet - nmereni =", 100 o 95"]
P /. respars

odchyl ka vypocet - nereni = 15.2329 %



