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Samples
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National Metal and Materials Technology Center
20 May 2013
20-24 May 2011
Tensamples, as specified by customer and shown in the picture below,

3

1. Bever Cool UV Shield#000-1 6. Competitor Shield#000-1

2. Beyer Cool UV Shicld#018-3 7. Competitor Shield#018-3
3. Bever Cool UV Shield#034-2 8. Competitor Shield%0354-2
4. Beyer Cool UV Shield#101-4 9. Competitor Shield%101-4
3. Beyer Coot UV Shield#115-4 10, Competitor Shicld#{15-4

Objective
Instrument used
Condition

MTEC No.239178%

T'o determine the thermal conduetivity of the samples.
Hot Disk Thenmal Constamt Analyser (Hot Disk AB)
Room temperature
Disk type: Kapton nsulation

{Sensor No. (7577, Radius = 2,001 mm.)
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Results and Interpretation:

Thermal conductivities of the sample are reported in (he table below,

1. “Beger Cool UV 0.03 20 Thermal 0.2369
- - Conductivity .2387 $.2381 0.0010
Shield#000-1 W imK) 0.2387
Thermal 0.1417
Diffn§ivit}’ £.1349 6.1350 0.0067
{mm’ /s } 0.1283
SR/ : 1.6720
5’(’;’:;2:3‘}‘5‘" L7700 | 17677 | 00945
WY A 18610
2. *Beger Cool UV 0.03 20 Thermal 0.2213 . .
. Conductivity 0.2208 0. 0006
Shield#018-3” W Im K 02201 205 0000
Thermal 0.1430
Diffusivity a1374 0.1385 0.0041
(mm? /s 0.1350
d Nor )2 1.5480
5‘(’3]'3—:3:3‘“ 16050 | 15947 | 0.0425
AR 1.6310
3. “Beger Cool UV 0.03 20 Thermal 0.2251
. | N Conductivity 0.225% 0.2256 0.0005
Shicld#034-2 (W mK) 0.2259
Thermal 0.1397
Dil‘fu{iivily 0.1316 0.1359 6.0041
(mum” /s ) 0.1363
— 1.6120
5‘(‘,‘::;“:‘}‘\“;“ 17170 16613 | 0.0528
- 16550
4. “Beger Cool UV 6.03 20 Thermal 0.2281
e . Conductivity 0.2296 4.2282 0.001¢
Thermal 0.1414
Diffusivity 0.1331 0.1359 0.0047
{mm®55) 0.1333
. 1.8130
R 17250 | 16800 | 00592
iy 1.7020
MTEC No.2591/54 245
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" Condition Uscd

4 Measuring | * Ther

Time Results, -
{s) T i
“Beger Cool iV 20 Thermal 0.2238
" it Conductivity 0.2238 0.2239 0.0002
Shicld#115-4” (W7 mK) 01241
Thermal 0.1380 }
Diﬂu§i\‘it§’ 0.1326 0.1333 0.0044
{mim” /3 ) 0.1292
P 1.6220
S’;{;;iﬁ'&f‘ 16880 | 16817 | 00568
— ‘ 1.7350
6. “Competitor 603 23 Thermal 4.2552
e ) Conductivity 0.2550 02351 i 0.000}
Shield#000-17 (W/mK) 0.2530
Thermal 0.1379
Diffusivity 0.1357 0.1379 40022
{mm"/s} 0.1401
P 1.8310
“‘;;;'j'ﬁl:’:\"}“‘ 1.8790 1.8500 | 0.0295
, LS 1.8200
7. “Competitor 0.03 20 Thermal 0.2553
e Conductivity .2508 0.2530 0.0023
Shield#018-3” (W/mK) 0.2530
Thermal 0,1391
Diffusivity 0.1419 0.1388 0.0033
(mm® s ) 0.1353
. 1.8360
55{;’:}?}'}’{‘)‘" 7680 | 18247 | 00519
YO 1.8700
8. “Competitor 0.03 20 Thermal 0.2556 .
e » | : Conductivity 02558 0.2557 0.0001
Shield#054-2” (W/mK) 6.2557
Thermal .1332
l)iffu§ivily 0.1374 0.135¢ 0.0016
{mny /5 ) 0.1342
- 1.8900
Sf{‘gj’f:;;%‘“ 18620 | 1.8857 | 0.0218
R 1.9050
MTEC No.2391/54 348
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9. “Competitor 0.03 20 Thermal 0.2683
. Conductivity D.2669 0.2676 0.0007
”
$h:e!d#10.l-4 Wi mK) 03675
Thermal 0.1408 "
Diffufivity 0.1352 0.1367 0.0038
(mm" /5) 0.1340
. 1,9060
g’(’ﬁ;r::f;‘;‘“ 19740 | 19587 | 0.0469
. 1.9960
10. “Competitor 603 20 Thermal 12545
: ” Conductivity 0.2493 0.2523 0.0026
Shield#155-4 OV /mK) 02531
Thermal 4.1347
Diffasivity 0.1352 0.13%6 0.0081
{mm" i) 0.1489
. 1.8900
s‘(’;:;f:}:(‘;“ 1.5450 18117 | 0.0993
. 1.7000
Remarks:

1. Thermal conductivity is a measure of the ability to transmit heat through the material.

2. Thermal diffusivity is a measure of transient heat {low and is defined as the thermal conductivity
divided by the product of specific heat times density.

3. Specific heat is the quantity of heat needed to raise the temperature of a unit mass of the
substance 1 degree of temperature.

4, Hot Disk Thermal Constant Analyser (Hot Disk AB)

Reproducibility

MTEC No.2381/54

- Thermal Conductivity

- Thermal Diffusivity  +5%

- Specific Heat +7%
478
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One example of the equation validation in the 1* second of the experiment:

Temperature at Node 1: Coating film at outside wall

300(1— 0.87)—10(30-36)—>2381(39-30)
1 i /1000 'L 30=301125°C
1 1/1000
500x3520x -2

Temperature at Node 2: In the middle of fiber-cement wall

1
(2x10-3)2

T3 = [292x 107 x (30 -2 x 30 + 30)| +30=30°C

Temperature at Node 3: Coating film at inside wall

1 2x1 [2.92><10"S 5

— )
3 7 1710001 171000 (30-30) — 55—, (30 - 25)] +30=29.97"C

The calculation of Overall Thermal Transfer Value
Not painted color.
0T I. Vi = (Uw)(1-WWR)(TD,q) + (Up(WWR)(AT) + (WWR)(SHGC)(SC)(ESR)

Determine Heat transfer coefficient of opaque wall

U, = !

Rtotal

In this case Riw = Ro+ — + R;

Define, Heat resistant of air film external building Ro = 0.044 m>K /W
. Heat Resistant of air film internal building R; = 0.120 m>-K /W

0044+ 2L 10120
. 0.398

Thus Rtota]

0.189 m*K/W



so U, = - 5290 w/imik 4

0.189

Determine, density and specific heat value (DSH)

DSHiw = DSH; + DSH, + DSH;

From DSH; = (pi)(Cp)( Ax;)

DSHiw = (1860)(1)(0.01)

DSHiota = 18.6kJ/m*K #

- Define coefficient absorptivity equal 0.7
Use DSH and coefficient absorptivity for open value into table TD.q

So, get value TDeq of each direction wall is

North  TDe = 119 K

South TDeqy = 18.87 K

East  TDey = 19.04 K

West TDeq = 1751 K
North wall

Opaque wall, without glass and shading (WWR = ()

OTTVx = (Uw)(1-WWR)(TDeq)
= (5.29)(1-0)(11.9)
= 62.95W /m> #
East wall

Opaque wall, without glass and shading (WWR = 0)
OTTVg = (Uw)(1-WWR)(TDeq)

(5.29)(1-0)(19.04)

100.72 W /m? #
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West wall
Opaque wall, without glass and shading (WWR = 0)

OTTVw = (Uw)(1-WWR)(TDq)
= (5.29)(1-0)(17.51)
= 92.62 W/ m? #
South wall

Opaque wall, door but calculate same opaque wall (WWR = 0)
OTTV;

(Uw)(1-WWR)(TD.o)
(5.29)(1-0)(18.87)
99.82 W / m? #

Overall Thermél Transfer value of external wall (OTTV)

(A N )(OTTVN )+ (AE )('()TTVE )+ (AW )(OTTVW )+ (A S )(OT»TVS )

OTTV = e
AN AE AW AS

(8)(62.95) + (8)(100.72) + (8)(92.62) + (8)(99.82)
8+8+8+8

= 89.02 W /m? #

Calculation to determine Roof Thermal Transfer Value (RTTV) in case the

building was not painted

RTTV = (U)(1-SRR)(TDeq) + (U)(SRR)(AT) + (SRR)(SHGC)(SC)(ESR)
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Determine overall heat transfer coefficient of roof (Uy)

Where Row = Ro + —- + R;

Define, Heat resistant of air film external building Ry = 0.044 m>-K /W
Heat Resistant of air film internal building R; = 0.120 m*-K /W

Thus  Rew = 0044+ 22 10120
0.398
= 0.189 m*>K/W
so U, = — =520 W/ m>K 4

0.189

Determine, density and specific heat value (DSH)

DSHioa = DSH, + DSH; '*jDSH3
From DSH; = (P)(Cpr)( AX;)
So DSHew = (1860)(1)(0.01)

18.6 kJ /m*K #

Define coefﬁcient absorptivity equal 0.7 _

Use DSH and coefficient absorptivity for open value into table TDeq
So get value TD,q of roof equal

North direction TDegy = 32 K

Roof
Opaque roof (SRR)

RTTV

(Un)(1-SRR)(TDeq)
(5.29)(1-0)(32)
169.28 W/m?
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Overall Heat transfer into the building (Heat Gain)
Q = OTTV + RTTV + Qfoor + Qother
(89.02x32)+ (169.28x8)+0 + 0
4,212.48 W #

It

Conventional paint color
OTTV; = (Uw)(1-WWR)(TDg) + (U)(WWR)(AT) + (WWR)(SHGC)(SC)(ESR)

Determine Heat transfer coefficient of opaque wall

U, = y

R total

In this case Row = Ro+ — + %
1
Define, Heat resistant of air film external building Ry = 0.044 m*-K /W

Heat Resistant of air film internal building R; = 0.120 m*K /W

0.000I+ 0.01 ¥ 0.0001 +0.120

0.255 0.398 0.255

Thus Rt = 0.044 +

= 0.189 m*K/W

so Uy, = — = 522-W/ m’K #

Determine, density and specific heat value (DSH)

DSHiotal = DSH,; + DSH2 + DSH;

From DSH; = (PiCp( Ax;)

‘ DSHiotal = (1860)(1)(0.01). .
DSHiota = 18.6kJ/m*K #

Define coefficient absorptivity equal 0.7
Use DSH and coefficient absorptivity for open value into table TDeq

So, get value TDq of each direction wall is



North Dy = 11.5 K

South TDey = 18 K

East TDey = 17.24 K

West TDey = 159 K
North wall

Opaque wall, without glass and shading (WWR = 0)

OTTVN = (Uw)(1-WWR)(TD¢)

= (5.22)(1-0)(11.5)

= 60 W /m’ #
East wall

Opaque wall, without glass and shading (WWR = 0)
OTTVE = (Uw)(1-WWR)TDeq)

(5.22)(1-0)(18)

95 W/m’ #

West wali
Opaque wall, without glass and shading (WWR = 0)

OTTVw = (Uw)(1-WWR)TD,,)

= (5.22)(1-0)(17.24)

= 90 W/m? #
South wall

Opaque wall, door but calculate same opaque wall (WWR = 0)
COTTV,

(Uw)(1-WWR)(TD¢q)
(5.22)(1-0)(15.9)
83 W /m’ #
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Overall Thermal Transfer value of external wall (OTTV)

(AN )(OTTVN )+ (AE )(OTTVE )+ (AW )(QTTVW )+ S )(OTTVS)
AN +AE +AW +AS

OTTV =

(8)(60) + (8)(95) + (8)(90) + (8)(83)
8+8+8+8

= 8 W /m? ' #

Calculation to determine Roof Thermal Transfer Value (RTTV) in case the

building was not painted

RTTV = (U)(1-SRR)(TD.y) + (Us)(SRR)(AT) + (SRR)(SHGC)(SC)(ESR)

Determine overall heat transfer coefficient of roof (Uy)

1

Ur =
' Rto’tal
Rew = Ro + Ax, " Ax, 4 Ax, + R
A k, k,

Define, Heat resistant of air film external building Ry = 0.044 m>-K / 'W
Heat Resistant of air film internal building R; = 0.120 m*>-K/W

0.0001 + 0.01 + 0.0001
0.277 0.398 0.277
= 0.1915 m’>K/W

Thus Rtotal' = 0.044 +

+0.120.

0 U, = T - 522 W/ m>-K #
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Determine, density and specific heat value (DSH)

DSHioai = DSH, + DSH, +DSH;
From  DSH; = (P)(Cpo)( AX;)
So DSHiota = (1860)(1)(0.01)
= 18.6 kI /m*K #

Define coefficient absorptivity equal 0.7

Use DSH and coefficient absorptivity for open value into table TDeq
So get value TDe, of roof equal

North direction TDeq = 31.84 K

Roof

Opaque roof (SRR)

RTTV

(Un)(1-SRR)(TD,)
(5.22)(1-0)(30.84)
= 161 W/m?
Overall Heat transfer into the building (Heat Gain)
Q = OTTV  + RTIV  + Quer +  Qoter
= (82x32)+ (161x8)+0 + 0
= 3912 Wy #

Beger Cool UV shield paint colqr
OTTV; = (Uw)(1-WWR)(TDq) + (U(WWR)(AT) + (WWR)(SHGC)(SC)(ESR)

Determine Heat transfer coefficient of opaque wall

U, =

Rtotal

Ax,

In this case Riotat = Rg +
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Define, Heat resistant of air film external building Ry = 0.044 m’>-K/W
Heat Resistant of air film internal building R; = 0.120 m>-K /W

Thus Ryw = 0.044 + 0.0001+ 0.01 + 0.0001 +0.120
0.2381 0.398 . 0.2381
= 0201 m>K/W
so0 U, = —1 = 4975 W/ m:K #
0.201

Deternjine, density and specific heat value (DSH)

DSHioa = DSH; + DSH, + DSHj
From DSH; = (pICp( AX;)
" DSHiou = (1860)(1)(0.01)
DSHioai = 18.6kJI/m*K #

Define coefficient absorptivity eqﬁal 0.7
Use DSH and coefficient absorptivity for open value into table TDeq

So, get value TD,q of each direction wall is

North TD., = 10.25 K
South TD,, = 1427 K
East TD., = 1447 K
West TD,, = 1326 K
North wall

Opaque wall, without glass and shading (WWR = 0)
OTTVyn

(Uw)(1-WWR)(TDeg)
(4.975)(1-0)(10.25)
51W /m? #




OTTV

East wall
Opaque wall, without glass and shading (WWR = 0)

OTTVg = (Uw)(1-WWR)(TD¢,)
= (4.975)(1-0)(14.27)
= 71 W/m? #
West wall

Opaque wall, without glass and shading (WWR = 0)

OTTVyw = (Uw)(1-WWR)(TD,)
= (4.975)(1-0)(14.47)
= 72 W/m? #
South wall

Opaque wall, door but calculate same opaque wall (WWR = 0)

OTTV; (Uw)(1-WWR)(TDe,)
(4.975)(1-0)(13.26)

66 W / m? #

Overall Thermal Transfer value of external wall (OTTV)

(AN )(OTTVN )+ (AE )(OTTVE )+ (AW )(OTTVW )+ S )(OTTVS )

AN +AE +AW -i-AS

(8)(60) + (8)(95) + (8)(90) + (8)(83)
8+8+8+8

82 W /m? #
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Calculation to determine Roof Thermal Transfer Value (RTTV) in case the

building was not painted
RTTV = (Up(1-SRR)(TDeq) + (Us)(SRR)(AT) + (SRR)(SHGC)(SC)ESR)

Determine overall heat transfer coefficient of roof (Uy)

U = !

Rtotal

: Ax
In this case R, = + —2 4+
total RO k3 kl k2

Define, Heat resistant of air film external building Ry = 0.044 m>-K/W
Heat Resistant of air film internal building R; = 0.120 m>-K /W
0.0001 \ 0.01 /i 0.0001

Thus  Rew = 0.044 + 1" o308 oysey 0120
= 0201 m>K/W
s0 Uy = o_zl—(ﬁ = 4975 W/ mK 4
Determine, density and specific heat value (DSH)
'~ DSHew = DSH; + DSH, +DSH;
From DSH; = (PNCp)( Axi)
So DSHiota = (1860)(1)(0.01)
= 18.6 kI /m’>K #

Define coefficient absorptivity equal 0.7

Use DSH and coefficient absdrptivity for open value into table TDe,q
So get value TD,q of roof equal _

North direction TDeq = 30.15 K
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Roof
Opaque roof (SRR)

RTTV = (U)(1-SRR)(TD¢q)
= (4.975)(1-0)(30.15)
= 150 W/m®
Overall Heat transfer into the building (Heat Gain)
Q =OTTV + RTTV + Qqoor + Qother
= (65x32)+ (150x8)+0 + 0
= 3280 Wi #

Total Heat Transfer Calculation

Heat Gain for Beger Cool UV Shield case is 3280 W and the periods of
test condition are 8 hr. Total heat transfer to Beger Cool UV Shield building is 3280
J/s x 8 hour x 3600 s = 94.46 MJ '

Heat Gain for Conventional color case is 3912 W and the periods of test
condition are 8 hr. Total heat transfer to Conventional color building is 3912 J/s x 8
hour x 3600 s = 112.66 MJ

Heat Gain for No Color case is 4212 W and the periods of test condition
are 8 hour Total heat transfer to no color building is 4212 J/s x 8 hr. x 3600 s = 121.31
MJ.



SIMULATION PROGRAM CODE
cle
clear all

TIME=[8910111213 141516 17;
pg=400;%density of gypsum

ho=10;%heat transfer coefficient outer
hi=s;%heat transfer coefficient inner
C=0.34*1000;%C

delta_X=2.5/1000;% distant between (mm.)
delfa_t=1 ;%0Time between(sec)

Tamb_o0=[36 3940 41 46 4540 37 36 35);% Tamp ambient outter
% Tamb_0=[303 303 303 303 303 303 303 303 303 303);% Tamp ambient outter
Tamb_i=20;%Tamp ambient inner

q=[300 350 400 450 500 500 200 150 100 100};YoHeat flux
pc1=81.7100;%density of BG white
pc2§77.5/1oo;%density of BG gray
pc3=s01100;%density of TOA white
pca=68.2/100;%density of TOA gray
ki=0.2381;%conductivity of BG white
k2=0.2256;%conductivity of BG gray
ks=0.255;%conductivity of TOA white
k4=0.2557;%conductivity of TOA gray
Li=kipg*C);%of BG white
L2=kapg*C);%o0f BG gray
Ls=k3«pg*C);%of TOA white
La=ka1pg*C);%o0f TOA gray
Ti0_BGwhite=30;%Tamp first Node 1

89



T20_BGwhite=30;%Tamp first Node 2

- Tso_BGwhite=30;%Tamp first Node 3
Ti0_BGgrey=30;%Tamp first Node 1
T20_BGgrey=30;%Tamp first Node 2
T3o0_BGgrey=30;%Tamp first Node 3
T10_TOAwhite=30;%Tarf1p first Node 1
T20_TOAwhite=30;%Tamp first Node 2
T30_TOAwhite=30;%Tamp first Node 3
Ti0_TOAgrey=30;%Tamp first Node 1
T20_ TOAgrey=30;%Tamp first Node 2
Tso_TOAgrey=30;%Tamp first Node 3 -
n1=0;%eNumber Loop of BG white
nz=o;%Numbef Loop.of BG gray
n3=0;%Number Loop of TOA white
n4=0;%Number Loop of TOA gray
%T10-Frist position is node and second position is Number of loop
%I1,n=%wall Temp node 1
%Tz,n=%wal.1 Temp node 2

%T3,n=%wall Temp node 3

s Wall Temp BG white %%%%%6%%%%%%%%%%

while(ni<io)

ni=ni+;

90
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Ti_BG_white=(((q(nn*a-pc1)-tho*(Tio_BGwhite-Tamb_o(n1))-
(kidelta X)*(Tio_BGwhite-
T20_BGwhite)))/(pg*C*(delta_X/(2+delta_t))))+Ti0o_BGwhite;

T2_BG_white=((Li#delta_t/(delta_X"2))*T10_BGwhite-
(2¢T20_BGwhite)+T30_BGwhite))+T20_BGwhite;

T3_BG_'white=(((z*delta_t)/delta__X)*(((L1/de1ta_X);‘(Tzo_BGwhite-
T30_BGwhite))-((hi/(pg*C))*(T30_BGwhite-Tamb _i))))+T30_BGwhite;

fprintf(1,'T1,%d = %.3f Tio = %3f || T2,%d = %.3f T20 = %.3f || T3,%d = %.3f T30
=%.3f\n',n1,T1_BG_white,T1o_BGwhife,n1,Tz_BG_whjte,Tzo_BGwhite,n1,T3_BG_white
, T30 BGwhite); |

Tio_BGwhite=T1_BG_white;

T20_BGwhite=T2_BG_white;

T30_BGwhite=T3 BG white;

TiBGwhite(ni)=Tio_BGwhite;

TzBGwhite(n1)=Tzo;BGwhite;

TsBGwhite(ni-Tzo_ BGwhite;

End
%%%%%%%%%% Wall Temp BG gray %%%6%%%%%%%%%%%%%%%%

fprintf(1,+++H+++++++H+HH A BG o gray Wall
Temp -+ - \n);

while(nz<i0)

n2=n2+1;

Ti_BG_gray=(((q(n2*a-pc2)-tho*(Tio_BGgray-Tamb_o(n2))-
(kardelta_X)*(Ti0_BGgray-
T20_BGgray)))/(pg*C*(delta_X/(2#delta_t))))+Ti0_BGgray;

T2_BG_gray=((L2*delta_t/(delta_X"2)~Ti0o_BGgray-
(2*Tzo_BGgray)+T30_BGgray))+Tzo_BGgray;
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Ts_BG_gray=(((2+delta_t)/delta_X)*(((Lzdelta_X)*(T20_BGgray-
Tso_BGgray));((hi/(pg*C))*(T30_BGgray—Tamb_i))))+T30__BGgray;

fprintf(1,'T1,%d = %.3f T1o = %.3f || T2,%d = %.3f T20 = %.3f || T3,%d = %.3f T30 =
%3f\n',n2, Ti_BG_gray,Tio_BGgray,n2,T> BG_gray,T20 BGgray,n2,T3 BG_gray,Ts0 B

Ggrey);
Tio_BGgrey=T: BG_grey;

T20 BGgrey=T2 BG_grey;
T30_BGgrey=T3_BG _grey;
TiBGgrey(n2-Tio_BGgrey;
T2BGgrey(n2=T20_BGgrey;
T3BGgrey(n2)=T30_BGgrey;
End

%%%%%%%%% Wall Temp TOA white %%%%%%%%%%%%%%%%%

fprintf(1, -+t
Temp +H+++++HH++H - \n');
while(ns<i0) '
n3=n3+1; _
T1_TOA_white=(((q(n3)*(1-pcs))-(ho*(Tlo_TOAwhite-T amb_o(n3))-
(delta X)*(Tio TOAwhite-
T20_TOAwhite)))/(pg*C*(delta_X/(2+delta_t))))+Tio_TOAwhite;
T2_TOA_white=((L3*delta_t/(delta_X"2)»*T10_ TOAwhite-
(*T20_TOAwhite)+T30_TOAwhite))+T20_TOAwhite;
Ts_TOA_white=(((2*delta_t)/delta_X)*(((Ladelta_X)*(T20 TOAwhite-

Ts0_TOAwhite))-((hi/(pg*C))*(T30_TOAwhite-Tamb _i))))+T30 TOAwhite;
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fprintf(1, T1,%d = %.3f T10=%3f || T2,%d = %.3f T20 = %.3f || T3,%d = %.3f T30 =

%3f\n',n3, T1_TOA_white,Tio_TOAwhite,ns,T2 TOA_white, T2o_TOAwhite,n3, T3 TO

A_white, T30 TOAwhite);
Tio_TOAwhite=T1_TOA_white;
T20_ TOAwhite=T2_TOA_white;
T30 TOAwhite=T3 TOA white;
T1TOAwhite(n3)=T10_TOAwhite;
T>TOAwhite(ns)=T20 TOAwhite;
T3TOAwhite(n3)-T30_TOAwhite; |

end

%%%%%% Wall Temp TOA gray %%%%6%%%%%%%%%%%%%%%%

fprintf(1, ++++++H e TOA gray Wall

* while(ns<ioy

N4=n4+1;

T1_TOA_gray=(((q(n4»*a-pea)-ho*(Ti0o_TOAgray-Tamb_o(n4))-
((kadelta_X)*(T1o_TOAgray-
Tgo_TOAgray)))/(pg*C*(delta_X/(z*delta_t))‘))+T1o_TOAgray;

T2_TOA_gray=((L4+delta_t/(delta X*2))«T10_TOAgray-
(2#T20_TOAgray)+T30_TOAgray))+T20 TOAgray;

T3 TOA _gray'=(((2*deltal_t)/delta_X)*(((L4/delta_X)*(Tzo_TOAgray-
T3o_TOAgray))-((hi/(pg*C))*(Tso_TOAgray-Tamb_i))))+T3o_TOAgray;

fprintf(1,'T1,%d = %.3f Tio = %3f || T2,%d = %.3f T20 = %.3f || T3,%d = %.3f T30

=%.3f\n’,n4,T1_TOA_gray,T1o_TOAgray,n4,Tz_TOA_gray,Tzo_TOAgray,n4,T3_TOA_gr

ay,T3o_TOAgray);
Tio_TOAgray=T1_TOA gray;
T20 TOAgray=T2 TOA gray;



4

Ts0_TOAgray=Ts_TOA_gray;
TiTOAgray(n4=Ti0_TOAgray;
T2TOAgray(ns=T20 TOAgray;
TsTOAgray(n4=T30_TOAgray;

end
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%%%%%%%%%%%%%%Comparison BG white Wall Temp
%plot(TIME, TiBGwhite,'r');hold on

%plot(TIME, T2BGwhite,b'); |

%plot(TIME, T3BGwhite,'g");

%%%%%%%%%%%%%%Comparison BG gray Wall Temp figure:
wfigure

%plot(TIME,T1BGgray,'t');hold on

%plot(TIME, T2BGgray,'b');

%plot(TIME, T3BGgray,'g");

%%%%%%%%%%%%%%Comparison TOA white Wall Temp figure2
%ﬁgme

%plot(TIME, T1TOAwhite,'r");hold on

%plot(TIME, T2TOAwhite,'b");

%plot(TIME, T3TOAwhite,'g");
%%%%%%%%%%%%%%Comparison TOA gréy Wall Temp figures
wfigure

%plot(TIME,T1T0Agray,'r');hold on

%plot(TIME, T2TOAgray,'b');

%plot(TIME, TsTOAgray,'g');

%%%%%%%%%%%%%%Comparison T2 all type Wall Temp figures



wligure

%plot(TIME, T2BGwhite,'r');hold on

%plot(TIME, T2BGgray,'b');

%plot(TIME, T2TOAwhite,'g");

%plot(TIME, T2TOAgray,'y');

%%% %% %% %% %%%%%Comparison T all type Wall Temp figures

figure
plot(TIME,TiBGwhite,'r');hold on

plot(TIME,T1TOAwhite,'g");

figure
plot(TIME, TiBGgray,'b");hold on

plot(TIME,T1TOAgray,'y");
%%%%%%%%%%%%%%Comparison T3 all type Wall Temp figures

figure

plot(TIME, T3BGwhite,'r');hold on
plot(TIME, TsTOAwhite,'g");

figure
plot(TIME, T3BGgray,'b");hold on

plot(TIME, TsTOAgray, 'y’");
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