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1. Ievads
Programmas meérkis ir aprékinat temperatiiras un relativa mitruma sadalijumu
bavkonstrukcija, novértét kondensata rasanas iespéjamibu, novertét bavkonstrukcijas gaisa
caurlaidibas U vertibu un tas izmainu mitruma ietekmé

2. Izmantotie vienadojumi

T,°Cvai
arpuse
iek3puse
temperatura ara
t = Téré
emperatira

ieksa Tiekgg
relatTvais mitrums

relativais mitrums ara Qsrs

161(52_1 Qieksa

v

X, m

Attéls 1: daudzslanaina buvkonstrukcija

Saistita diferancialvienadojumu sistéma relativa mitruma un temperataras
sadalifjuma konstrukcija aprékinasanai ir Sada (skatit [1], [2]):

d /. 0T 0 [ 9(@Py)\ oT
a(la) + hva<8—ax = (pC+ WCW)E

ax\ ?ax)  ox ax | de at

) ( a<p> aa <86(¢Psat)> _dwae
X

RobeZnosacijumi uz iek$éjas un aréja sienas virsmam ir sekojosi:

aT
aiek§é(Tiek§é - Tvirsmai) = _Aa
ar
aéré(Téré - Tvirsmai) = Aa
9(@Pq)
ﬂiekéé(¢iek§éPsat,iek§é - ‘pvirsmaipsat,virsmai) = _6Tsa

0(@Psq)
ﬁéré((pérépsat,éré - ‘pvirsmaipsat,virsmai) = 6Tsa

kur ﬁl = 25 * 10_8,ﬂ2 = 75 * 10_8’ a = 25, a; = 8.



Pg,; aprékina sadi:

17.08T .

Py, = 610.5exp (m) ,jaT20
22.44T .

Psat = 610. 5exp (m) ,jaT<0

3. Programmas stuktiiras apraksts
Programma sastav no 2 daJam. Vienadojumi tiek risinati skaitliski, izmantojot galigo
diferencu shému. Vispirms tiek izrékinati temperatiras un relativa mitruma sadalijuma
sakuma nosacijumi péc sadas shémas

1. Sakuma nem bavmaterialu siltumvadianas koeficientus A sausa stavokli un nem 6, =0, D,=0, ¢=0, P

0

sat—

2. lzrékina temperatiras sadalijumu bavkonstrukcija, nemot pédéjo reizi atjaunotos koeficientus A, P,,, ¢ un

h

3. Atjauno sadus koeficientus

Psat 8

A4

4. Izrekina relativa mitruma sadalijumu bavkonstrukcija, nemot pédéjo reizi atjaunotos koeficientus D, 6, P,

p

5. Atjauno $adus koeficientus

D A w

“° . 4

6. Pariet atpakal uz 2. soli




Péc tam péc Sadas shémas rékina nestacionaro gadijumu, kad temperatira ara un ieksa
mainas laika

1. Izrekina temperaturas sadalfjumu blvkonstrukcija nakamaja laika soli, nemot pédéjo
reizi atjaunotos koeficientus A, P, @, W un 3, un izmantojot T no ieprieksgja laika sola

2. Atjauno $adus koeficientus

P 0,

sat

3. Izrékina relativa mitruma sadalijumu bavkonstrukcija nakamaja laika soli, nemot pédéjo
reizi atjaunotos koeficientus D, 8, P, un w un izmantojot ¢ no iepricksgja laika sola

4. Atjauno $adus koeficientus

5. Pariet atpaka) uz 1. soli

Skaitliskais aprékins ir implementéts datorprogrammu paketé MATLAB.

4. Iss apraksts, ka stradat ar programmu
MATLAB kods izstradatajai programmai Sada vienadojuma risinasanai sniegts
4. Nodala. Lai izrékinatu mitruma un temperattras sadalijumu buvkonstrukcija,
jarikojas $adi:

e Jauzdod sekojosi lielumi:

- kirvektors, kura ir deklarétie siltumvadiSanas koeficienti, pieméram, ievadit
k=[0.8 0.04 1] nozimé, ka 1. bUvkonstrukcijas slan1 silt. vad. koeficients
A=0.8,2.slantA = 0.04, 3.slaniA = 1.

- dirvektors, kura ir ierakstiti slana biezumi (metros).

- Cpdir vektors, kura ievaditi ipatnéjas siltumietilpibas koeficienti katram
slanim.

- rho ir vektors, kura ievadtti blivumi katram slanim.

- mu ir vektors, kura ievaditi udens tvaika pretestibas faktori katram slanim



- Nsl ir vektors, kura ir ievaditi rezga punktu skaits katra bavkonstrukcijas slani.

- dienir dienu skaits, kura més apskatam nestacionaro temperatiiras un
relativo mitruma sadalijumu

- dienlir laika rezga punktu skats viena diena.

- Tiiir funkcija no laika, kas parada, ka mainas temperatira iekSpusé (telpa)

- Too ir funkcija no laika, kas parada, ka mainas temperatira ara, pieméram,
Too=@(t)(10*cos(2*pi*(t-86400)/86400)) nozimég, ka temperatira ara mainas
periodiski dienanakts cikla robezas no +10 lidz -10 gradiem sinusoidas veida

- rhinir relativais mitrums iek$a, pieméram, rhin=0.5 nozimés, ka relativais
mitrums iek$a bus 50%.

- rhout ir relativais mitrums ara.

e Tad MATLAB loga jaieraksta:

o [r, T]=heat and moisture transfer(k,d,Cpd, rho,mu,Aw,b,wf,Nsl,die
n,dienl, Tii,Too,rhin, rhout) ; PEéc aprékina pabeigsanas programma
izdod Nt X Nmatricas run T, kur r(j,i) ir relativais mitrums j-taja laika soli un
i-taja buvkonstrukcijas pozicija, bet T(j,i) ir temperatdra j-taja laika solt un i-
taja buvkonstrukcijas pozicija. Ja més vélamies redzét, ka mainas relativa
mitruma vai temperatiras sadalijums buvkonstrukcija laika, tad MATLAB
lodzina ir vienkarsi jauzraksta filmina_relativais_mitrums vai
filmina_temperatura

5. Aprekina piemers
Apskatam $adu buvkonstrukciju (dati nemti no [3], [4]):

1. Slanis. Kalku smilSu apmetums ar slana biezumu 2cm, 1 = 0.7, ¢ = 840,
p = 1600, u = 15.
Slanis. Akmens vate =10 cm., A = 0.036, ¢ = 1030, p = 40, u = 1.
Slanis. Aeroc 300 putubetons —30cm., A = 0.1, ¢ = 850, p = 425, u = 4.
Slanis. Kalku smilSu apmetums - 2cm (ipasSibas skat. ieprieks).

Sai konstrukcijai, izmantojot deklarétas A vértibas, siltuma caurlaidibas U vértiba
ir0.16 %, tacu nemot véra mitrumu ietekmi uz A vértibu, stacionara gadijuma pie
ara temperatiras +5 C, iekSa +20C, relativa mitruma ara 80%, ieksa 50%, U vértiba
biis 0.20 .

Efektivie siltumvadiSanas koeficienti ir sadi:

A = Ageriarstais(1 + 10w /p) - kalku smilSu apmetumam.

A = Ageriaretais(1 + 4w/p) - Aeroc 300 putubetonam.



Sint pieméra ir pienemts, ka temperatiira iek$a ir visu laiku konstanta +20°C un
relativais mitrums ara ir 80%, bet relativais mitrums ieksa ir 50%. Galarezultata ar
izstradato programmu aprékinot stavokli stacionaros gadijumos iegistam sekojosaja
attéla paraditos grafikus.

Temperatiras sadalijumi bavkonstrukcija
pie dazadam ara temperaturam

Relativo gaisa mitrumu sadalfjumi bavkonstrukcija
pie dazadam ara temperaturam

ir 20
a
0.9
g 15
£ 08 0
g -
[0
2 =
g 07 g 10
[2) Q
g §
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05
_ r. .=80%
ks 3—50% ara
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slanu biezumi, m

Ja apskata nestacionaro gadijumu, tad panem, ka temperatiira ara mainas ka
harmoniska funkcija (skat. nakamo attélu).
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Nakamais grafiks parada relativa mitruma izmainu starpslani starp aeroc
putubetonu un apmetumu arpuse.
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6. Programmas koda teksts

function
[r, T]=heat and moisture transfer(k,d,Cpd, rho,mu,Aw,b,wf,Nsl,dien,dien
1,Tii, Too, rhin, rhout);
R=zeros (1l,s1+2); hfg=2260000; Cpw=4187;
R(1)=1/8; R(sl+2)=1/25;
for 1i=2:(sl+1)
R(i)=d(i-1)/k(i-1);
end;
U=1/sum(R) ;
hco=1/R(sl+2); hro=0; hri=1/R(1); hci=0; al=hri+hci; a2=hco;
asol=0; Hsol=0; Hin=0; along=0; Heqp=0;
ysl=zeros (l,sl+1); ysl(1)=0;
for i=2:(sl+1)
ysl(1)=ysl(i-1)+d(i-1);
end;
t0=0; tb=round(dien*86400); Nt=round (dienl*dien);
t=linspace (0, tb,Nt); dt=(tb-t0)/(Nt-1);
N=sum (Nsl); Nsll=zeros(l,sl); Nsll(1l)=Nsl(1l);
for i=2:s1
Nsll (i)=Nsll (i-1)+Nsl (i)
end;
hh (1)=(ysl(2)-ysl(1))/(Nsl(1)-1);
for i=2:s1
hh(i)=(ysl(i+1)-ysl(i))/Nsl(i);
end;
h=zeros(1,N-1); h(l: (Nsl(1l)-1))=hh(1l)*ones(1,Nsl(1)-1);
for f=2:s1
h((Nsll(f-1)):(Nsll(f)-1))=hh(f)*ones(1,Nsl(f));
end;
y(1)=ysl
for i=2:
y(i)=y
end;
c=24*3600;
T=zeros(l,N); r=zeros(l,N); perm=zeros(l,N-1);
kk=zeros (1,N-1);
for i=2: (Nsl(

(1)
N
(1i-1)+h(i-1);

1)-1)
CT (4 1) /h(1);
AT (1 1) /h(i-1



BT (1)=- (AT (1)+CT (1)),

DT (i)=0
end;
for f=2:s1
for i=(Nsll(f-1)+1): (Nsll(f)-1)
CT (1)=k(f) /hh(f);
AT (i) =k (f) /hh(f);
BT (1)=- (AT (1)+CT (1)) ;
DT (i) =0;
end;
end;

for f=1:(sl-1)
AT (Nsll(f))=k(f)/hh(f); CT(Nsll(f))=k( f+1 /hh (£+1) ;
-(CT(Nsll(f))+AT(Nsll(f))); DT(Nsll(£f))=0;

T(Nsll(f))=
end;
AT (N)=CT (N-1) ;
DT (N) = (hco*To+hro*Tsky+asol*Hsol)
BT (N) =- (hco+hro+k (sl) /hh(sl));
CT(N)=0;
AT (1)=0;
CT(1)=k(1)/h(1);
BT (1)=-(CT (1) +hri+hci);
DT (1)=-asol*Hin-along*Heqgp- (hri+hci) *Ti;

A=diag (BT)+diag(CT (1:(N-1)),1)+diag(AT(2:N),-1);
T(1:N)=thomas (CT,BT,AT,DT) ;

for 1i=2: (Nsll(1l)-2)

perm(i)=caurl ((T(1,1i)+T(1,i+1))/2,1);

end;

perm(l)=caurl ((T(1,1)+T(1 y/2,1);

perm(Nsll (1)-1)=caurl ((T (l Nsll( Y)+T(1,Ns11(1)-1))/2,1);

for f=2:s1
perm(Nsll (f-1))=caurl ((T(1,Nsll(f-1))+T(1, Nsll(f 1) ))/2 f);
perm (Nsll (f)-1)=caurl ((T(1,Nsll(f))+T(1,Nsll(f)-1))/2,f)

for 1i=(Nsll (f-1)+1): (Nsll(f)-2)
perm(i)=caurl ((T(1,i)+T(1,i+1))/2,£);
end;
end;
Ps=zeros (1,N); w=zeros(l,N); Drel=zeros(l,N-1); Pv=zeros(l,N);
for i=1:N
Ps (i)=Pvair (T (i));

end;
humidity ieksa=0.5; humidity ara=0.8;
Pv_ieksa=Pvair (Ti)*humidity ieksa; Pv_ara=Pvair (To) *humidity ara;

Mel=25*10" (=9); Me2=75*10"(-9);
Meluzl=Mel/perm(l); Me2uzl=Me2/perm(N-1);
for i 2: (Nsl(l) 1)

R(1)=Ps (i+1) *perm(i) /hh (1) +Drel (i) /hh(
R(1)=Ps(i-1)*perm(i-1)/hh (1) +Drel ( /hh
(1):—Ps( ) (perm )y /hh (1 +perm i- 1 /hh )
Drel (i-1)/hh (1 Drel( )y /hh (1
R(1)=0;
end;
for f=2:s1
for i=(Nsll(f-1)+1): (Nsll(f)-1)
R(i)=Ps (i+1) *perm (i /hh( y+Drel (i) /hh (f)
R(i)=Ps(i-1) *perm(i /hh( y+Drel (i-1) /hh (f)
BR(1)=—PS(') (perm( /hh( +perm(i—1)/hh(f))—
Drel ( y/hh (f)-Drel (i) /hh (£
DR(1i)= O;

end;
end;



for f=2:s1

AR(Nsll( 1))=Ps (Nsll(f—l)—l)*perm(Nsll(f 1) )y /hh (£
1)+Drel (Nsll (f 1) /hh(£f-1);
CR(Nsll( 1) )=perm(Nsll (£ y/hh (f) *Ps (Nsl11 (f-
1)+1)+Drel (Nsll(f-1)) /hh(£f);
BR(Nsll( 1))=-(Ps (Nsll (f- 1))*perm(Nsll(f 1) y/hh (f-1)+
(Nsll(f—l))*perm(Nsll( y/hh(f)) -
(Drel( sll (f- )y /hh (£- 1)+Drel(Nsll( y/hh(f));
R(Nsll (f-1))=0;
end;
AR (N)=-perm (N-1) *Ps (N-1) /hh(sl) ;
DR (N)=Me2*Pv_ara(l);
BR(N)=Me2*Ps (N) +perm (N-1) *Ps (N) /hh (sl) ;
CR(N)=0;
AR(1)=0;
CR(1)=perm(1l) *Ps(2) /hh (1)
BR(1)=-(perm (1) *Ps (1) /hh(1)+Mel*Ps (1)) ;
DR(1)=-Mel*Pv_ieksa(l);
r(l,1:N)=thomas (CR,BR, AR, DR) ;
for i=1:N
if r(l,i)>1
r(l,i)=1;
end;
end;
for i=1:N
Pv(i)=r(l,1i)*Pvair(T(1,1i)):;
end;

for 1i=2:(Nsll(1)-1)
w(i)=rho(l)*mc(r(1,1),1);
end;
for f=2:s1
for 1=(Nsll(f-1)+1):(Nsll(f)-1)
w(i)=rho(f)*mc(r(1,1),£f);
end;
end;
for i=2:(Nsll(1l)-2)
kk(i)=lambda slanis ((w(i+1)+w(i))/2, (T(i+1)+T(1i))/2,1);
end;
kk (1)=lambda slanis(w(2)-(w(3)-w(2))/2,T(2)-(T(3)-T(2))/2,1);
kk (Nsll(1l)-1)=lambda slanis (w(Nsll(1l)-1)+(w(Nsll(1l)-1)-w(Nsll(1l)-
2 )/21
T(Nsll(1l)-1)+(T(Nsll(1l)-1)-T(Nsll(1l)-2))/2,1);
for f=2:s1
kk(Nsll(f 1))=lambda slanis (w(Nsll(f-1)+1)-(w(Nsll (£f-1)+2)-
w(Nsll (f-1) y/2,
(Nsll(f l)+l) (T(Nsll(f-1)+2)-T(Nsll(f-1)+1))/2,%);
kk (Nsll(f)-1)=lambda slanis (w(Nsll(f)-1)+(w(Nsll(f)-1)-w(Nsll(f)-
)/2,
T(Nsll(f)-1)+(T(Nsll(f)-1)-T(Nsll(f)-2))/2,f)
for i=(Nsll(f—l)+l):(Nsll(f) 2)
kk(i)=lambda slanis ((w(i+1)+w(i))/2, (T(i+1)+T(1i))/2,£);
end;
end;
for 1=2:(Nsll(1l)-2)
Drel (i)=diffus((r(1l,1)+r(1,1i+1))/2,1);
end;
Drel (1l)=diffus((r(1,1)+r (1 y/2,1);
Drel (Nsll(1l)-1)=diffus((r (1 Nsll( ))+r(1,Nsll (1) y/2,1)
for f=2:s1
Drel (Nsll(f-1))=diffus((r(1,Nsll(f-1))+r(1, Nsll(f 1 /2 f)
Drel (Nsll(f)-1)=diffus((r(1,Nsll(f))+r(1,Nsll(f)- /2 f



for i=(Nsll(f-1)+1):(Nsll(f)-2)
Drel(i)=diffus((r(l,i)+r(l,1i+1))/2,f);

end;
end;
for p=1:50
for 1i=2:(Nsl(1l)-1)
CT(1)=kk(i)/hh(l)
AT (i)=kk(i-1)/hh (1)
BT (i) =- (AT (1 )+CT(i));
DT (i)=-hfg* (perm(i-1)* (Pv(i-1)-Pv (i) )+perm(i)* (Pv(i+l) -
Pv(i)))/hh(1);
end;
for f=2:s1
for i=(Nsll(f-1)+1):(Nsll(f)-1)
CT (i)=kk i)/hh(f)
AT (i)=kk(i-1) /hh (f)
BT (1) =- (AT (1 )+CT('))'
DT (1) =-hfg* (perm (i-1) * (Pv (i-1)-Pv (i) ) +perm(i) * (Pv (i+1) -
Pv(i)))/hh(£f);
end;
end;
for f=1:(sl-1)
AT (Nsl1ll(f))=kk(Nsll (f )y /hh (£)
CT (Nsll(f))=kk(Nsll(f))/hh( f+l)
T(Nsll(f))=-(CT(Nsll(f))+AT(Nsll(f))):;
T(Nsll(f))=hfg* (perm(Nsll (f)-1)*(Pv(Nsll(f))-Pv(Nsll(f)-
1)) /hh(f) -
perm(Nsll (f))* (Pv(Nsll(f)+1)-Pv(Nsll(f)))/hh(f+1));
end;
AT (N)=CT (N-1) ;
DT (N)=- (hco*Tot+thro*Tskytasol*Hsol) ;
BT (N) =- (hcothro+kk (Nsll (sl)-1) /hh(sl));
CT(N)=0;
AT (1)=0;
CT (1)=kk(1l)/hh(1)
BT (1) —(CT(l)+hri+hci);
DT (1)=-asol*Hin-along*Heqgp- (hri+hci) *Ti;
T(1,1:N)=thomas (CT,BT,AT,DT) ;

for i=2: (Nsll(1l)-2)
perm(i)=caurl ((T(1,i)+T(1,i+1))/2,1);
end;
perm(l)=caurl ((T(1,1)+T(1 y/2,1);
perm(Nsll (1) -1)=caurl ((T (1 Nsll( ))+T(1,Nsll(1)-1))/2,1);
for f=2:s1
perm(Nsll (f-1))=caurl ((T(1,Nsll1(f-1))+T(1,Nsll(f-1)+1))/2,f);
perm(Nsll (f)-1)=caurl ((T(1,Nsll(f))+T(1,Nsll(f)-1))/2,f);
for i=(Nsll(f-1)+1): (Nsll(f)-2)
perm (i)=caurl ((T(1,1i)+T(1,i+1))/2,f);
end;
end;
for i=1:N
Ps(i)=Pvair (T (1,1i));
end;
Mel=25*10"(-9); Me2=75*10"(-9);
Meluzl=Mel/perm(l); Me2uzl=Me2/perm(N-1);
for i 2: (Nsl(l) 1)
R(1)=Ps (i+1l) *perm
R(i)=Ps (i-1) *perm
R (1 ):—Ps( ) * (perm
Drel(1,i-1)/hh
)=0;

,1)/h(1)+Drel(1,1)/hh (1)

,i-1)/h(i-1)+Drel (1,i-1)/hh (1
,1)/h (1) +perm i- 1 /h (1i-1)) -
) e

i
i
i )

-Drel(1,1i)/hh(1

—_ ===
R e e

R (1



end;

for £=2:s1
for i=(Nsll(f-1)+1):(Nsll(f)-1)
CR(i)=Ps (i+1) *perm(1l,1i) /hh(f)+Drel (1,1i) /hh(f)
AR (i)=Ps(i-1) *perm(1l,i-1)/hh(f)+Drel(1,i-1)/hh(f
BR(1)=-Ps (i) * (perm(1l,1i)/h (1) +perm i-1)/h(i-1))-
Drel(1,1i-1)/hh(f)-Drel(1l,1i)/hh(f
DR (1) =0;
end;
end;
for f£=2:s1
AR(Nsll( 1))=Ps(Nsll(f-1)-1)*perm(Nsll (f-1) )y /hh (£
1)+Drel (Nsll (f ) 1) /hh (£-1);
CR(Nsll (f-1))=perm(Nsll (f y/hh (f) *Ps (Nsl11 (f-
1)+1)+Drel (Nsll(f-1))/hh(f);
BR(Nsll( 1))=-(Ps(Nsll (f- 1))*perm(Nsll(f 1) y/hh (f-1)+
(Nsll(f—l))*perm(Nsll( y/hh(f)) -
(Drel( sll (f-1 )y /hh (£- 1)+Drel(Nsll( y/hh(f));
R(Nsll (£f-1))=0;
end;
AR (N) =—perm (N-1) *Ps (N-1) /hh (sl) ;
DR (N)=Me2*Pv_ara(l);
BR(N)=Me2*Ps (N) +perm (N-1) *Ps (N) /hh (sl) ;
CR(N)=0;
AR (1)=0;
CR(1)=perm(1l) *Ps(2) /hh(1);
BR(1)=-(perm (1) *Ps (1) /hh(1l)+Mel*Ps (1)) ;
DR(1)=-Mel*Pv_ieksa(l);

r(l,1:N)=thomas (CR,BR, AR, DR) ;
rkr=r (Nsll(sl-1));
Pvkr=r (Nsll (sl-1))*Ps(Nsll(sl-1));
for i=1:N
if r(l,i)>1
r(l,i)=1;
end;
end;
for i=1:N
Pv(i)=r(l,1i)*Pvair (T(1,1));
taupunkts (i)=taupunkt (r(1,1i),T(1,1));
end;
for i=2:(Nsll(1)-1)
w(i)=rho(l)*mc(xr(1,1),1);
end;
for f=2:s1
for 1i=(Nsll(f-1)+1):(Nsll(f)-1)
w(i)=rho(f)*mc(xr(1,1),£f);
end;
end;
for 1=2:(Nsll(1l)-2)
kk(i)=lambda slanis ((w(i+1)+w(i))/2, (T(i+1)+T(1i))/2,1);
end;
kk(l)=lambda slanis(w(2)-(w(3)-w(2))/2,T(2)-(T(3)-T(2))/2,1);
kk(Nsll(l)-1)=lambda slanis (w(Nsll(1l)-1)+(w(Nsll(1l)-1)-w(Nsll(1l)-
) /2,
T(Nsll(l)-1)+(T(Nsll(l)-1)-T(Nsll(1l) y/2,1)
for f=2:s1
kk(Nsll(f l))=lambda slanis (w(Nsll(f-1)+1)-(w(Nsll(f-1)+2)-
w(Nsll (f-1) ) /2,
(Nsll(f 1)+1) (T(Nsll(f-1)+2)-T(Nsll(f-1) y/2,f)
kk (Nsll(f)-1)=lambda slanis (w(Nsll(f)-1)+(w (Nsll(f) 1) - (Nsll(f)—
2 )/2/



T(Nsll(f)-1)+(T(Nsll(f)-1)-T(Nsll(f)-2))/2,f)
for 1=(Nsll(f-1)+1):(Nsll(f)-2)
kk (i)=lambda slanis ((w(i+1)+w(i))/2, (T(i+1)+T(1))/2,£f);
end;
end;
for i1i=2:(Nsll(1l)-2)
Drel (i)=diffus ((r(1l,i)+r(1,i+1))/2,1);
end;
Drel (1l)=diffus((r(1,1)+r (1 y/2,1);
Drel (Nsll(1l)-1)=diffus((r (l Nsll( y)+r(1,Ns11(1)-1))/2,1);
for f£=2:s1
Drel (Nsll (f-1))=diffus((

r(l,Nsll(f-1))+r (1, Nsll(f 1 /2 f)

Drel (Nsll(f)-1)=diffus((r
1
T (

1,Nsll(f))+r(1,Nsll(f) /2 f
2)

for i=(Nsll(f-1)+1): (Nsl ) —
,1+1))/2,£);

Drel (i)=diffus((r(1,1i)+
end;

end;

end;

(
(
(f
1

return
cond=0; SdT=sum(mu.*d); Sdc=sum(d(l:(sl-1)).*mu(l:(sl-1)));
Pvkr=r (Nsll (sl-1))*Ps(Nsll(sl-1));

cond=86400*2*10" (-10) * ((Pv_ieksa-Pvkr) / (SdT-Sdc) - (Pvkr-Pv_ara) /Sdc) ;

figure(2); hold on;

subplot(1l,2,1); plot(y,T,":k");

rkr=zeros (Nt,1l); rkr(l)=r (Nsll(sl-1));

AT=zeros (1,N); BT=zeros(l,N); CT=zeros(l,N); DT=zeros(1l,N);
AR=zeros(1,N); BR=zeros(l,N); CR=zeros(1l,N); DR=zeros(l,N);

for j=2:Nt
J
To=aratemp (t(j));
for 1i=2:(Nsl(1)-1)
DHDv=w(i)*pr+rho(l)*de(l);

CT(i)= /hh
T(i)= /hh
T(i)= ( ( )+CT( )+DHDv*hh(1)/dt);
T (1) —DHDv*hh( )/dt*T(l,i)—hfg*(perm(l 1) *.
(Pv(i-1)-Pv(i))+perm (i) * (Pv(i+1l)-Pv (1 )))/hh{l);
end;
for f=2:s1

for i=(Nsll (f-1)+1): (Nsll(f)-1)
DHDv= w( )*pr+rho( ) *Cpd (£) ;

CT(i)= ( /hh(
T(i)= /hh
T(1)= ( ( )+CT( )+DHDv*hh f£)/dt)
(i ):—DHDv*hh £)/dt*T(1,1) hfg*(perm(l 1)*...
(Pv(i-1)- (i))+perm( i) *(Pv(i+1) -Pv (i )))/hh{f);
end;
end;
for f=1:(sl-1)

AT(Nsll(f)):kk(Nsll( )-1) /hh (f)
T(Nsll(f))=kk(Nsll(f))/hh(f+1);
T(Nsll(f))=-(CT(Nsll(f))+AT(Nsll(f)));

DT(Nsll(f)):hfg (perm(Nsll (f)-1)* (Pv(Nsll(f))-Pv (Nsll (f)-

)y/hh(f)-...
perm(Nsll(f))*(Pv(Nsll(f)+1)—Pv(Ns11(f)))/hh(f+1));
end;

AT (N)=CT (N-1) ;
DT (N) = (hco*To+hro*Tsky+asol*Hsol);
BT (N) =- (hco+hro+kk (N-1) /hh(sl)) ;



CT (N)=0;
AT (1)=0;
CT (1)=kk(1l)/hh(1)
BT (1) —(CT(l)+hri+hci);
DT (1)=-asol*Hin-along*Hegp- (hri+hci) *Ti;
T(1,1:N)=thomas (CT,BT,AT,DT) ;
for 1i=2:(Nsll(1l)-2)
perm(i)=caurl ((T(1,1i)+T(1,1i+1))/2,1);
end;
perm(1l)=caurl ((T(l,1)+T )/2,1);
perm(Nsll(l)—l)=caurl(( (l Nsll( ))+T (1,Nsl1l (1) y/2,1)
for f£=2:s1
perm(Nsll (f-1))=caurl ((T(1,Nsll1(f-1))+T(1, Nsll(f 1 /2 f)
perm(Nsll (f)-1)=caurl ((T(1,Nsll(f))+T(1,Nsll(£f) /2 f

for 1=(Nsll(f-1)+1):(Nsll(f)-2)
perm(i)=caurl ((T(1l,i)+T(1,i+1))/2,£);
end;
end;
for i=1:N
Ps(i)=Pvair (T (1)) ;
end;
Pv_ieksa=Pvair (Ti) *humidity ieksa; Pv_ara=Pvair (To) *humidity ara;
$Tagad meklejam relativo mitrumu
for 1i=2:(Nsl(1l)-1)
DwDr=rho (1) *mc_atv(r(l,1),1);
CR(1)=(Ps(i+1l) *perm(i )/hh( y+Drel (i) /hh (1)) ;
AR (i)=(Ps(i-1) perm( )/hh( ) +Drel (i- )/hh(l))
BR(') ( Ps(') (perm /hh +perm i-1)/hh (1)) -
Drel ( y/hh (1) -Drel (i) /hh(1)-hh (1) *DwDr/dt) ;
DR (i )=—DwDr*hh( )/dt* (1 i);
end;
for f=2:s1
for 1i=(Nsll (f-1)+1):(Nsll(f)-1)
DwDr=rho (f) *mc_atv(r(1l,1),f);

CR(1i)=(Ps(i+1) *perm (i) /hh( y+Drel (i) /hh(f));
(1)=(Ps(i-1) *perm(i )/hh( y+Drel (i-1) /hh(f));
(1)=(- s(') <perm< /hh( +perm<i—1>/hh<f>>—
Drel ( y/hh (f)-Drel (i) /hh (f) -hh (£) *DwDr/dt) ;
DR(l):—DwDr*hh /dt* (1, 1);
end;
AR(Nsll (f-1))=(Ps(Nsll (f ) 1) *perm(Nsll (f-1)-1)/hh(f-1))+
Drel( sll(f-1)- )/hh( 1);
CR(Nsll(f-1))=(p erm(Nsll( 1)) /hh(f) *Ps (Nsll (f-1)+1))+
Drel( sl1(f-1))/hh (£
R(Nsll (f-1))=-(P (Nsll(f 1)) perm(Nsll(f 1)-1)/hh (£f-1)+
s (Nsll (f-1)) *perm(Nsll (f-1)) /hh(f))-
(Drel (Nsll(f-1)-1)/hh(f-1)+Drel (Nsll (f-1))/hh(£f));
DR(Nsll (f-1))=0;
end;
AR(N)=(-perm(N-1) *Ps (N-1) /hh(sl)) ;
DR (N) = (Me2*Pv_ara) ;
BR(N) = (Me2*Ps (N) +perm (N-1) *Ps (N) /hh (sl)) ;
CR(N)=0;
AR (1)=0;
CR(1l)=(perm(1l)*Ps(2) /hh(1));
BR(1)=(-(perm(1l)*Ps (1) /hh(1)+Mel*Ps(1)));

DR (1)=(-Mel*Pv ieksa);
r=thomas (CR, BR, AR, DR) ;
Pvkr=r (Nsll (sl-1))*Ps (Nsll(sl-1));
for i=1:N

if r(i)>1



r(i)=1;
end;
end;
Pv=r.*Ps;
w(2:(Nsll(1l)-1))=rho(l)*mc(r(2: (Nsll(l)-1)),1);
for f=2:s1
w((Nsll(f-1)+1):(Nsll(f)-1))=rho(f)*mc(r((Nsll (f-
1)+1): (Nsll(f)-1)),£f);
end;
for i=2:(Nsll(1l)-2)
kk (i)=lambda slanis ((w(i+1)+w(i))/2, (T(i+1)+T(i))/2,1);
end;
kk(1l)=lambda_ slanis (w(2)-(w(3)-w(2))/2,T(2)-(T(3)-T(2))/2,1);
kk(Nsll(l)-1)=lambda slanis(w(Nsll(l)-1)+(w(Nsll(1l)-1)-w(Nsll(1l)-
2))/2, ...
T(Nsll(1l)-1)+(T(Nsll(1l)-1)-T(Nsll(1l)-2))/2,1);
for f=2:s1
kk (Nsll(f-1))=lambda slanis(w(Nsll (f-1)+1)-(w(Nsll(£f-1)+2)-
w(Nsll(f-1)+1))/2,...
T(Nsll(f-1)+1)-(T(Nsll(f-1)+2)-T(Nsll(f-1)+1))/2,1%);
kk (Nsll(f)-1)=lambda slanis (w(Nsll(f)-1)+(w(Nsll(f)-1)-w(Nsll(f)-
2))/2,...
T(Nsll(f)-1)+(T(Nsll(f)-1)-
for 1i=(Nsll(f-1)+1): (Nsll (f)-2)
kk (i)=lambda slanis ((w(i+1)+w(i))/2, (T(i+1)+T(i))/2,f);
end;
end;

T(Nsll(f)-2))/2,f);

rkr(j)=r(1,Nsll(sl-1));
end;
function p=caurl (T, f);
global mu

p=1/mu (f)*2*10" (-7)* (T+273.15)7(0.81)/101325;

function d=diffus(r, f);
global Aw wf rho
w=mc (r, f);
d=rho (f) *mc_atv(r,f)*3.8* (Aw (f) / (wf (f) *rho (£)))"2*1000" (w/ (wf (£) *rho (
£))-1);

7. Apziméjumu saraksts
A — blvmateriala siltumvadisanas koeficients realos apstaklos;

A4 — siltumvadisanas koeficients sausam blvmaterialam;
T — temperatdra ;

X —garums;

@ — relativais gaisa mitrums;

6 — blGvmateriala Gdens tvaiku caurlaidiba ;

w — Gdens daudzums tilpuma vieniba (kg/m>);

D, - skidruma vaditsp€jas koeficients;



Pg,+ - tvaiku piesatinajuma spiediens;

t — laiks;

h,, — iztvaiko$anas siltuma koeficients;

1 — materialu Gdens tvaiku pretestibas faktors ;
p — buvmateriala blivums;

¢ — blvmateriala ipatnéja siltumietilpiba;

¢,y — 1patnéja siltumietilpiba adenim;
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