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13.73

{

) .
)
15.00
100.50" "

= 15.00
= 624 wim2 ( 3.1)
= 548 Wi ( 3.2)

= 90° , T = 90¢

(2.1) (2.2)



- 4(Lst—Lioc) + E ...

E 9.87sin2B-7 .53co0sB-i.5sinB
B = 360( - 1)
364
= 17 { 2.1)
B = 360(17-81)
364
= -63.296703
(.2
E = 9.87sin2{-63.296703)

- 71.53C0S(-63.296703)

- 1.5sin(-63.296703)

= - 9.9414261

105°

14.32

) 14.32

15.00 - 4(105-100.5) + (-9.9414261)

15°
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33.01

= 38.01

(2.3)

23.45sin 1360.284+n 1

L 365 ;
= 23.45sin 360.284+17 i
L 365 |
= - 20.9172
3. ! , CO0So0z

(2.5)

C0S0Z = c0s0cosCrcos + sindsinp

c0s(-20.9172)C0S13.73c0s38.01
+ sin(-20.9172)sinl13.73

0.630213

(2.4)

cos0  sinSsinj*cosii - sindcosOsin®cosT
+ ¢0s6c0s0cos cosW + ¢osdsin”sindcos'Tcos
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+ cosSsinsinTsind)

sin(-20.9172)Sinl13.73¢0s90

- sin(-20.9172)cosl3.73sin90c0s90

+ ¢05(-20.9172)cos13.73¢0s90c0s538.01

+ 005(-20.9172)sinl3.73sin90c0590c0s38.01
+ C05(-20.9172)sin90sm90sin38.01

coS0 =

cose = 0.575223
0 = 54.38471

5 .

278.6429

624 - 345.3571

w/m?

(lb) =
X €050z
(lh) = 548x0.630213
= 345.3571 w/m?2
(1d)

(10)
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cosuis = -tanptand
-tan(13.73)tan(-20.9172)
0.093384

84.641

(=]

= 38.01

= Ib. cosQ

c0S 0z
= 345.3571 X 0.575223
= 315.2224  w/m?2

= Id (1+cosft)/ 2
= 278.6429(1+C0S90)/ 2
= 139.3226 Wim2

= (Ibtld ) (I-cosj8)"/2
= (345.3571+278.6429)+(1-C0OS90) X 0.2/2
= 62.39948 w/md

3 mm.



*

(2.15)
N = sine
2 sinGl
01 = 0 = 5488471
02 = 31 "1fsin(54.88471) 1
[ 1.526 ]
= 32.41430
(2.13)
= sin2 ©2 - o1)

sin2 oz +o1)

rt = sin2 (32.41430 - 54.88471)
sin2 (32.41430 + 54.88471)
. = 0.146405
(2.14)
iio= tan2(02 - 9i)
tan2 o2 + o1)

= tan2(32.41430 - 54.88471)
tan2(32.41430 + 54.88471)
f 0.00038
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tr

Tr

tr

tr

Oe

(2.13)

Ljtm o+

2 [I+r,] 1+r,

1 1-0.00038
2 [1+0.00038
0.871911
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1-0.146405
1+0.146405

= 0.871911

315.2224 X 0.371911

275 wim2

(2.27)

(2.27)

(2.28)

90 - 057888> + 0.002693p2
90 - 0.5788x90 + 0.002693(90)2

59.72
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(2.28)

59.68 - 0.13886 + 0.00149762
59.68 - 0.1388x90 + 0.001497(90)2
59.31

r = 0.844
Tr = 0.847
= X Tr
= 62.39948 X 0.844
= 53 wim2
= X Tr

= 139.3226 X 0.847
118 Wim2
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= 53 + 118 171 Il 2
= 275 /I'2
= 171 /I 2
= 275+171 |2
446 1 2
' ' 3 mm.
| 18
| |
00 90

= 903 ! 1



Ta

Ta

mm.

(
3 mm (
= 90
TV =
(2.20)
e- KL ¢03e2
0.985885
(2.24)

ta v
0.985885x0.871911

0.859604

(2.25)
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15.00

315.2224 2

0.371911
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Uf /ho

1 -7a

1

0.985885

0.014114

X

+ UfO*ho

0.316666

X

0.859604 X 315.2224

+ 0.316666 X 0.014114 X 315.2224

270.9667

272.37558

+

1.408881

rit + UfOEit /ho

439.1768

442 w/m?2

UfOCIt /ho

+

2.330652

(Ht)

uUf It /ho
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SOLAR '-CTOR FOR BANGKOK, latitude =  13.73
siooe = 90 , azimuth angle = -45
erf. incidence angle(for sky) = 59.31
transmittance (for sky) = 0.847
eff. incidence angle(for ground) = 59.72
transmittance(for ground) - 0.844
LOCAL zenith incidence on plane SOLAR  FACTOR
7IM5 anale angle | (total) Hb Ed Htotal
cosine Im'2 ‘I'm-2 Im'2 TIm'2
OCTOBER
7.00 0.1960 33.30 42 19 13 37
3.00 0.4283 36.51 149 72 59 131
9.00 0.5287 43.16 254 112 110 222
10.00 0(7835 52.17 295 100 154 253
11. 30 0.3322 52.41 320 74 194 269
12.00 9182 73.19 308 32 20 252
13.00 0.8888 34.06 254 5 201 206
14.00 0.7962 94. 8 207 0 175 175
15.00 0.6466 104.67 178 0 150 150
16.00 0.4503 113.57 123 0 104 104
17.00 0.2206 120.76 63 0 54 54
13.0c -0.0269 125.43 0 0 0 0
average = 154
max = 269 min = 0 sum = 1352
NOVEMBER
7.00 0.1491 24.49 3 21 13 34
3.00 0.3720 27.39 249 174 50 224
9.00 0.5642 35.65 378 242 95 337
10.00 0.7128 45.48 469 268 145 413
11.00 0.3075 56.14 455 219 172 390
12.00 0.8420 67.03 398 154 168 322
13.00 9.3138 77.76 314 57 175 232
14.00 7250 33.03 224 2 177 173
15.00 . 5815 97.49 137 0 116 116
15.00 0.3931 105.72 103 0 38- 38
17.00 1727 112.21 59 50 50
13.00 -0.0647 116.37 0 0 0
average = 199
max = 413 min = 0 sum = 2384
DECEMBER
7.00 0.0934 20.37 27 17 7 24
3.00 0.3133 23.26 262 200 36 2317
9.00 0.5055 31.17 474 360 68 428
10.00 0.6570 41.18 541 381 101 483
11.00 0.7573 51.93 531 335 129 464
12.00 0.7997 52.81 475 254 139 393
13.00 0.7813 73.48 375 130 149 279
14.00 0.7033 33.64 247 22 149 171
15.00 0.5710 92.98 125 0 106 106
16.00 0.3935 101.12 107 0 91 91
17.00 0.1329 107.50 S3 0 58 58
18.00 -0.0466 111.89 C 0 0 0
average 223

max = 483 min = sum 2733
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SOLAR r.aCTOR rOR BANGKOK. latitude = 13 ./3
slooe = 90 , azimuth anale =
erf. incidence anale (for sky|l = 59.31
transmittance (for sky) = . 347
erf. incidence anale (for ground) = 59.72
transmittance(for ground) = 0.344
LOCAL zenith incidence on piane SOLAR FACTOR
TIME angie angle |(t0ta|) Kb Hd Htotal
ccsine lav]' 2 w/m'2 /m"*2 /m*2
OCTOBER
7.00 0.1960 77.32 27 3 13 21
3.00 0.4283 “3..9:6 97 17 59 77
9.00 0.6287 7-1..0-2 135 39 110 149
10.00 0.7835 68.71 249 50 154 204
11.00 0.8822 67.22 305 53 194 252
12.00 0.9182 .67 326 51 220 271
13.00 0.8883 57.12 300 48 201 249
14.00 . 0.7962 8.52 24 39 135 225
15.00 .6466 “0.75 236 34 153 193
15.00 .4503 “3.64 156 19 108 127
17.00 0.2206 75.97 32 9 55 54
13.00 -0.0259 30.50 0 0 0 0
average = 153
max = 271 min = 0 I = 1331
NOVEMBER
7.00 0.1491 53.28 25 7 13 20
3.00 0.3720 64.88 150 73 50 123
9.00 0.5642 6475 ( 267 128 95 223
10.00 0.7128 59.48 387 183 145 327
11.00 0.8075 57.93 443 206 172 378
12.00 0.8420 b e 3 6 475 237 163 405
13.00 0.3133 5.7..33 476 284 175 405
14.00 L7250 59.28 435 192 177 369
15.00 .5815 61.59 375 176 133 313
16.CO .3931 64.55 268 120 99 220
17.CO 0.1727 67.92 135 55 53 108
IS.CO -0.0647 71.47 0 0 0 0
average = 241
max = 405 min = 0 sum = 2891
DECEMBER
7.00 0.0934 64.80 17 “ 7 14
3.00 0.3133 51.34 157 95 36 131
9.00 0.5055 58.23 323 207 63 275
10. CO 0.6570 55.70 435 273 101 375
11.00 .7573 53.23 514 316 129 445
12.00 0.7997 53.24 571 357 139 496
13.00 0.731: 53.56 593 355 149 514
14.00 Cc. -:33 r1.91 546 223 -49 412
81 n 0.5710 ; 213 -34 401
15-00 0.3935 0 s - 2): Ly 213
17.00 0.1829 63.40 1 -1o - ¢
18.00 -0.0466 66.94 0 0 c 0
average = 301

max = 514 min = 0 I = 3612



soLAR FAcTOoR FOR BANGKOK, 1atitude

slope 90 azimuth angle
erf. incidence angle (for
transmittance (for sky) 0.347
eff. incidence ancle (for ground)
transmittance(for ground) 0.344
LOCAL zenith Incidence plane
TIME anale anale I ltotal)
cosine /me
JANUARY
7.00 0.0417 112.77 2
.00 0.2700 107.54 34
9.00 3.4740 100.29 57
10.00 3.6400 91.54 100
11.00 0.7567 31 267
12.00 0.3159 71.31 400
13.00 0.3133 50.49 526
14.00 3.7505 49.63 513
15.00 .6302 39.15 627
13.3c¢c 3.4612 29 .37 513
T2 . 2550 23.60 335
e g =
=57 e
13?. -RY
- o= Tex, #
3.00 3.2992 o,
9.00 0.5147 197.41 133
10.00 0.6914 98 22 131
11.00 9.3173 38.07 253
-2.00 0.3840 w7 .39 333
13.00 3.3367 6.50 474
14.00 3.3254 5453 B! 540
15.00 0.7042 45.71 563
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902
N )
I J, ol
incidence arge Gcr siy) =
transmttmce (for sky .included absa]ctame) - 035
eif. incidence ange (for
transmittance (tor ground |ncluded absor[lame) = 032

Qtu CMRr-CICs (ex. ansorp.) JURt.CIR (in. ansop.)  di..

TIME 782 W IWZ \le i—w h'total
AL o

A 0 B 5 0 6 5 091
3. 0 & % 0 & 5 091
900 0 1% 16 0 15 1 a
1000 0 13 m 0 m m 091
11.00 0 20 10 0 lis 23 091
1200 0 w % 0 20 4cC 091
L300 D gl ) D 2] 39- 037
14.00 = 10 ) 131 27 30 091
1500 21 a8 Vir?) 219 6 2 09
1600 1% 1m 224 P 177 %)L 083
17.00 2 5 25 ot v 1 03
1300 B B 15 A e 034
aeae= 237 = 2 0.39
MY
6. 0 1 1 0 1 1 094
7. 0 > » 0 % . 091
3. 0 % % 0 & 5 091
9. 0 m m 0 10 10 091
10. 0 0 7] 0 8 18 al
) 0 v 1 0 13 3 091
12. 0 33 B 0 13 ¥ 091
13. p 21 = p a0 Al 035
14. B a7 5 % a6 I 091
15. 23 3 43 200 1m 49 090
15, 23 1% 3» 21 1% F» 0B
17. P59 o7 » 4 15 I 035
13. 13 ;3 5Bl 13 3 W oA
aeage = 23 = 22 08
JHE

5. 0 2 0 2 2 04
7. 0 5 5 -0 5 5 04
3. 0 s IS 0 7 7 091
9. 0 “D 13 0 13 u3 091
1000 0 33 13 0 B ® 09
u.00 0 137 137 0 1% 1\ 091
12. 0 K B 0 19 190 031
13. D 2 D 20 2 037
14. 1B 210 33 1w a8 a Q-
15. 15 13 H 174 177 W 00
16. 13 10 /4 1% w3 u 02
17. 0 * 23] 1» % 2 036
13. i} 4 k?) 3 4 B8 036

aeae= 1B average - 9 0.
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() ) an
1. -
90°

JOLiR  AulOR FOR 2Ai0dJjT. mciidea absorptance) la tin nie = 1373

slope - 30, izmutn angle = 90

=:f. incidence angie t'iar sky) 59.31

ransmittance (fer sir/ ,mciuded absorptance) - 0335

iff. incidence angle (for ground) = 59.72

Transmittance (fer grcund included absorptance; -.332

JXAL SOLAR FACTOR (ex. ansorp.) SOLAR FACTOR (in. absorp.) ‘sdiff
ms Hb Hd Htocal Hb Hd Htotal itotai
vim'2 Vim'2  Vim'2  vim?2 Vim'2  Vim'2

XTOBER

7.00 0 13 13 0 13 B 001
3.00 0 5 36 55 0.91
B0 0 101 101 0 1 00 091
i0.CO ) 142 142 140 140 0.91
11, 0 120 130 0 178 178 .01
12.00 0 31 207 0 205 105 091
13.00 23 01 224 23 199 022 .39
14, 58 135 23 57 133 241 091
15.%0 S| 153 29 90 157 U7 090
15.00 il 103 00 107 127 0SS
17.00 54 % "19 % 55 13 035
13.00 0 0 0 0 R
average = 144 average = 143 0.90
30VE-SER
7.30 0 13 13 0 13 13091
3. 0 f3 43 0 43 43031
3.30 0 79 79 0 79 79 001
10.30 0 LIS 119 0 118 18 091
il. 00 0 il 141 0 140 40 091
12.00 0 12 131 130 30 091
13.00 57 175 22 67 173 240 035
14.00 169 177 345 167 175 32 091
15, 262 133 4 260 137 397 0.90
16. 259 99 359 257 93 3% 0.37
17. 152 53 215 150 52 23 034
13. 0 0 0 0 0 0 R
average 174 average = 172 0.39
DECEEDI

7. 0 7 0 7 70401
3. 0 30 30 10 30 3 091
3. 0 48 48 0 Ig] 43091
10, 0 70 70 0 70 0 091
. 0 90 90 0 39 39 091
12, 0 93 %3 0 93 3091
13. 56 149 215 66 148 24 0.30
14, 23 149 362 212 148 359 0.90
15. 312 134 446 209 132 1 0.90
16. 344 107 451 341 106 M8 087
17. A7 62 310 345 62 307 085
13. 0 0 0 0 0 0 ERR

average 177 average = 175 0.38
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ICLAR FACTOR FOR SAIGOOK. . . i lidcdl absorptance) latitude 1373
ilope = j .
sit. naswe ns_rSX‘g = 9B
-ransnattar.es (for shy ,included absorptance) = 0333
. angis If 1 QAUT) *0.C0
it 0 ta gard ,irduwhd dsopa®) 0.0

-GCAL  TOLAR FACTOR (ex. amp) TOLAR FACTOR (in. dbsorp. & d ifi
m%»rc* ) Kd Hda a Rd stotal  HioE
12 11 2 71 2 vim'2 71 2 102

0aiBRY
7. 0 3 3 0 J 3 091
0. 13 43 66 17 43 S 37
9. 134 U 328 133 3 225 0.91
10. 326 140 j67 224 139 264 0.90
11. 067 11 573 163 109 573 0.83
2. 365 135 450 262 232 545 0.38
13. 50 151 7 446 243 234 037
A 407 253 660 404 251 555 88
5. 306 235 342 104 233 537 0.90
-5. 152 108 560 130 206 IS 0.91
-7.00 3 lio 120 3 105 J.ho
13. 0 i) 4 Q i 4 0.50

average = Mo average = 32 0.39

AR
7. 0 4 4 0 4 4 091
3. — 3 44 67 2 44 56 0.38
3. B 146 122 75 144 210 091
10. 170 255 425 163 253 2z 0.90
11. 155 512 578 253 310 73 0.33
12. 33% 361 596 132 357 . 690 0.87
13. 349 312 21 146 269 'B 027
14. 319 375 694 17 37_2,1 B ds
15. 161 548 508 253 ﬁ% 0.20
16. 154 230 444 162 278 0.91
17. 52 199 252 52 198 249 0.90
13. 2 L55) 57 2 54 66 0.87

average = 393 average = 235 0.89

-JARH
7. 0 1 0 1 1L 0.90
3 36 60 9% 36 60 3 0.90
3. 116 135 252 115 134 249 8 %%
10. 236 1 408 234 170 404 :

. 329 218 547 127 215 543 0.35
12. 383 303 636 330 301 630 0.35
13. 451 320 770 a7 37 764 0:35
14, 398 298 696 295 295 690 0.36
15. 261 313 574 259 310 568 0.39
15.00 1 261 438 175 259 434 moL
17. 73 174 252 73 173 250 0.90
13.00 4 34 38 4 K] 37 0.37

average = 401 average = 2 0.37
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»
2CLAX - 7. FCS BAIGKCK .induced absorptance) Incited!
;.. incidence angle »rer ") B .53
ran , :tanca liar .induced absorptance) - 1212
. incidence anale '. @ arcunai = = CO
-, tance (for ground . . ! dec. asscrptance) - .-300

LOCAL LOLAS FACTOR (ex. absorb.j SOLAR FACTOR (in. acsorp.)
THE Hb Hd Htotal Lb Id Ltotal
via'2 -Va'2 -Tm'2 via'2 '«7n'2 vim'2

XTOEER
7.00 10 12 2 13

3.00 34 3 126 3 32 125
5.00 05 157 252 94 156 250
_0.00 131 135 357 130 333 353
Id. 00 157 129 456 255 236 452
12.00 40 144 84 138 KZAN SO
13. 131 314 445 130 311 -11
14.00 104 132 396 104 139 392
15.00 15 150 135 B 246 32
- 2 172 211 13 17 139
17.00 i0 33 i 2 7
13.00 J 0 0 0 0
average = 53 average = 165

IOVE-SER
7. ! 2 3 1 2 2
3.00 10 72 132 70 n 131
9.00 150 132 -32 139 131 290
10.00 173 193 472 211 197 463
.00 133 234 557 331 232 563
12.00 194 119 612 390 - 507
13.30 775 232 508 372 230 503
14.00 291 143 539 228 246 534
15.00 126 193 419 124 191 415
15.00 106 146 252 105 144 250
17.00 15 3 93 15 32 98
13.00 0 0 0 0 0
average = 335 average = 332

JECEIBER
7.00 0 1 12 0 11 11
3.00 50 102 -1 50 101
9.00 196 31 211 195 30 175
10.00 323 117 445 325 116 441
11.00 422 149 571 418 143 566
12.00 495 155 650 490 154 544
13.00 498 17 569 494 169 563
14.00 408 184 392 404 132 537
15.00 235 176 4bi 282 175 457
16.00 149 15 300 148 150 298
17.00 17 16 123 27 35 122
13.00 0 0 0 0 0 0

average = 350 average = 347

13."1

Vdiff
Ltotai

.37
0.90
0.91
0.39
0.SS
0.37

0 S3
0.91

0.34
RR
0.89
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MONTH

"1B

APR

SOLAR

97
74

1.41

119
171
167
206
216
lo3
209
204
L59
142
l1a
88

‘tor

153
148

168

190
217
207
219
217

188
208
210
173
166

176
ia

196

HROUGHOUT

OLAR
SE

219
214
i83
180

54
142
151
L JrS)
| Crue
L 54
99
228

179

SOLAR

260
251

216

186
166
180
200

179
179
234
271

212

lhe

lear,

ACTOR (| '27
4 SYA

vt ey 138
239 249 219
M7 216 2,3
167 212 e
124 YT T
130 2 193
155 153 i 77
157 = 183
7 152 185
= j9%6 144
241 RNy 174
301 265 177
186 108 190
FACTOR ( /7 —2)
3
324 296 221
287 289 254

-Q o57 249
203 *B= o575
153 210 261
149 184 22
157 4181 207
184 198 209
168 178 178
LSI 176 165
285 264 204
350 307 209
-95 o557 wmn

109
159

211
215
194
17/
17t

"Ry

154

129
1.86
191
248
udy
226
210
203
159
142
122

Q-T

181

204

Li 8
158

L6 6
163
162

Lis
115
67

130

108
132

212

205
204
190

[29

100
76

153
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S ()

WVEPAGE SOLaR factor throughout the year.

PR -0
POLAR FACTOR o)

0MTH : : SE s 3 NW M

AN 739 17 197 >63 +152 251 1438 D19
FEB 197 247 289 329 T 286 215 172
AAR 197 238 259 577 297 282 224 160
PR 5.%8 251 248 247 181 310 185 gt
NAY 5 4 251 2t 89 249 297 295 265
LU N e D13 192 e 115 252 258 243
UL 244 238 712 185 211 = 243 245
AUG 230 133 > 212 224 234 228 220
EF 83 202 206 200 205 202 182 1.58
0ocCT 162 188 201 207 199 185 161 142
Ty {erT 204 2568 321 298 T 143 11
DEC 05 205 308 389 345 238 116 84

AVERAGE 192 224 2 404 258 266 251 208 180
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FpPpAGs aH..Ap’

SLOPE =iy
MONTH K?p
AN 262
FEB 226
MOAR 230
APR T
Y ey _fee
U N -Ver's
LUl 77
AU G 25t
SEP 207
0T 10
NOV lTerk
DEC 127
AVERAGE 220
SLOPE 50
MONTH ME
JAN 191
FEB IZX.C_[JT’
M AR Ty
APR 307
MOAY 329
JUN 280
JU L 307
AU G 2178
SEP 131
0cCT 202
NOV 183
DEC 154
AVERAGE 249

LAC i1IR 1HRUUGHOU

“SOLAR
3E
S 30
FTer 323
270 R
TR
¢ "90
‘1o 220
263 245
0 52
225 231
207 /7
230 298
233 7 A%
-F-.'%r‘pz\ o fTer
SOLAR
E S E
974 357
307 recrn
302 330
316 316
317 295
264 YT
296 IS
281 roer
246 2t
) 240
255 T
261 364
278 302

"He. "EAREL
SACTOR <UT g2
st 62 181
Txul 359 317
320 25 " 314
291 328 342
R RT IR0
206 744 219
| W 142 266

41 249 e
32 129 224
229 220 204
49 326 259
L1 T -Tnr :-8
291. 296 278
FACTOR ( "y
3
412 386 307
390 386 344
155 364 344
330 360 371
132 92-5 360
241 77 303
260 2~T74 294
268 YT 2718
561 252 245
241 239 o
369 348 3
433 396 294
320 T 304

621
BT &
287
=
\er -t
206
180

168
199

206

280
T. -1
L
271
233
250
183
160

H'

91

148
|
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AVRRAGE OLAR AACTAR THROUGHAUT -HE YEAR»,

SOLAR 9acToR

376 123

75 4.09
358 381
347 363
330 325
274 ~T~T
305 794
295 291
271 AT
255 261
339 380
380 439
326 343

SLOPE 40
MONTH NE
JAN 324
FEB 290
MAR 700
APR 340
MAY 761
JUM

AUG 299
SEP "3
oCT 220
NOV 214
DEC 89
AVERAGE

SLOPE 30
MONTH ME
JAN 362
FEB T
MAR 73:4
APR 369
MAY 388
JUM Ty
JulL 352
AUG 315
SEP 271
oCcT "7
MOV 346
DEC "l

324

356
368
373
342
314
280
253
299
309

324

SOLAR FACTOR.

SE 3

386 423
393 420
779 400
374 3B8
362 361
299 301
330 1T
312 710
286 288
265 270
350 382
387 433

< Ih#®)
401 330
405 0fi
788 768
386 795
356 386
298 2-]*
1@ 319
293 297
271 264
253 238
362 303
408 316
344 326

( /m"z)
406 348
416 386
404 388
406 412
383 406
320 T: 9
329 341
311 313
286 279
264 251
368 - 320
409 734
359 343

MW N
440 83
: 11 N
328 290
381 756
3"'914"' 37‘8 4—r
TT7 9
297 298
344
L18 306
221 175
703 LJrer
293 367
N N
217 7
342 l:o
357 331
403 384
414 407
348 743
" i 758
314 315
271 266
236 728
259 221
242 88
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my RAGE . lNlAR FAcTOR THRO GHO T

SLOPE 20

MONTH

JAN
FEB
MAR
APR
MAY
JON
JulL
AUG
SEP
ocT
NOV
DEC

AVERAGE

SLOPE 10

MONTH

JAN
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC

AVERAGE

343
376
T
390
396
328
337

SOLAR

SE

389
403
395
395
288
321
349
324
296
271
33
385

356

FACTOR

FACTOR:

Bi%%
414
410
417
410
340
361
331

367

rHE YEAR. .

"2)

403 361
419 398
412 400
118 AT
404 419
336 349
349 357
324 VK&
296 291
271 261
366 331
400 346
367 333
L=
( /(w2
389 367
413 402
412 406
423 425
417 425
346 352
363 6/
331 %VQ
3 298
“£9 267
355 e
781 352
361

208

NW N
312 284
368 347
380 363
416 404
426 421
—crer s
26 » 369
326 yr
285 483
251 246
289 265
283 248
338 726
N N
342 329
387 377
395 387
422 415
428 426
356 354
371 777
333 333
295 294
262 260
315 304
320 303

352 346
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</ERAJE .7)JP=m " HHSIGH)UL ‘Hr 11
SL GPF

AP FACTOR (1lmwr)
TtONTH IE E i E ) » 14 )
I AN #65 “8 5 165 v*65 365 365 365 365
FEB 398 398 398 398 3938 398 390 398
HAR 401 40 1. 401 401 401 401 401 401
APR 418 418 418 418 418 41.8 418 418
TiAV 421 421 421 421 421 421 421 421
JUN 348 Ve 348 348 348 348 3438 348
UL 3609 e 3609 769 369 369 369 360
' G R YN Y e | A Tt roré 17 711772
BEP 199 "9 299 299 3:909 299 299 490
0cT 168 868 868 268 268 268 268 268
MoV L T w3s 335 o' Jgoer 335 3135
DEC 50 350 350 350 350 350 350 350

AVERAGE 359 359 359 3.5 359 359 359 359
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10 c¢cm. liait

EQUIVALENT TEMPERATURE DIFFERENCE.. . .
by Transfer Function Method, absorptance/ho = 0.039(meaium-coiored)

10 an. h.w. concrete block

Transfer function coefficients

4
(fjen 0.05735 050538 0.25950 0. 852 0.0 0 0.0000 0.0000

n 1 -0.7809 0.0861 -0.0 2
sum(cn) = 0.83075

S = 2726 wim'-c
weight = 177 kg/nf2
indoor air temp = 5C
HEAT GAIN  (wim?2 )
TIVE NE E NV N
JNUARY  ('period 1)
8 s I ey A A I R B N
200 247 247 247 247 -241 247 241 247
300 -38 -38 -382 -382 -382 -3.82 -382 -3.82
4, 509 -5.09 -509  -509 -5.09 -5.09  -5.09  -5.09
D. 24 -624 624 624 -624 624 624 -6.24
6. 121 -1.21 =121 -121  -121  -1.21  -1.21  -1.20
100 823 823 -823 823 -823 823 323 -8.23
8. 889 -876 -875 -88 -8.97 897 -897 -897
9, 744 578 557 691 835 -835 -3.35 835
10. 274 337 461 031 538 538 538  -538
11, 329 145 1791 1134 007  -019 -0.19  -0.19
12, 049 2467 3146 2486 956 660 660 5.0
13, 1615 3129 4199 3808 2233 1447 1418 1418
14, 2186 3343 4801 4959 3655 2390 2057 2057
15, 2619 3396 4929 5815 5028 3520 2548 2535
16. 2871 3378 4583 6201 6064 4588 2958  28.17
17, 2095 3324 4131 6097 6532 5294 3329 29,60
8. 2026 3140 3672 5511 6263 5347 3443 29.04

2903 2692 3037 4463 5192 4572 3054 2539
. 3286 3823 3418 2363  19.84

1563 1796 1626 1174  10.09
. . | 1014 1166 1055 762 655
24, 365 381 421 506 695 623 433 363
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! 10 cm.

OXIVALETr TBVIERATURE DIFFERENCE. _
by Transrer Function Method, dbsorptance/ho = 0.039 (medium-colored)

10 cm. 1 . concrete blocK
Transfer function coefficients

5
bn 005735 050538 0.25950 0. 852 0.0000 0.0000 0.000O

an 1 -0.7809 0.0861 -0.0 2

sunucn) = 0.83075
S o= 2726 wim2-c

weight = 177 kg/m'2

indoor air temp = 5 ¢

HATGAN ( ' 2)

TIME NE S

JANUARY  ( period 2 )
100 117 " 127 153 267 331 284 161
2. -1, HO®  -077 -003 039 008 -0.72
soo -287 282 272 224 197 216 -2.68
4, 447 444 437 406 -389  -401  -4.35
D, -584 582 577 557  -546  -554 576
6. —at -], -697  -684 -677 -6.82 -6.96
1. -806  -805 -8.04 -795 -7.90 -7.94 -8.03

. -878 -865 -863 -868 -876 -878 -8.84

9, 137 570 549 679 821 -822 -8.26
10, -269 341 466 039 529 529 532
11, 332 1459 1794 1139 013 -0.14  -0.16
12, 951 2469 3148 2489 959 664 663

1] 1] ] ] 1] 1] ] ] ] 1]
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EONVALETT TEVAERATURE DIFFEREJCE.

by Transfer Function Method, dDsorptance/ho =

10 ecm. h.w. concrete block

Transfer function coeificients

0
0.05735 0.50538

5

bn
- 7809
sumtcn) = 83075
~ = 2726 wim2¢
-eight = 177 kg/m*2
indoor air temp -
TIVE NE
JANUARY (' period 3
100 L7 L2
200 -1, -0.93
3. 287 282
4, 447 -4.44
D. -5.84  -5.82
6. 101 -7,
. -8.06  -8.05
8. -8.78  -8.65
9. 131 <570
10. 269 341
11, 332 1459
12, 951  24.69
13, 1616 3131
14, 2186 33.44
15, 2620 33.96
16. 2872 3379
17, 2995 33.24
18, 2927 3140
19, 2554 26,92
20, 1994 20.84
21, 1454 1513
22, 1013 1051
23, 658  6.82
24, 355 381

0.0861

al A

10 cm.

-00 2

HEAT GAIN (/12
¢ 3

260 331
-0.03 039
224 -197
406 -3.89
-0.90  -248
-6.34  -6.17
195 -7.90
-868  -8.76
-6.79  -8.21

039 -5.29
1139 013
2489 959
3810  22.35
4960  36.57
58.16  50.29
62.02  60.65
60.97  65.32
5.11 6263
4463 5193
3286 3823
23. 26.58
1563 17.96
10.14 1166

596  6.95

20950 0. 852 0.0000(()J 0.0000

1 1 1 1 1 1 1
— RO —JO 00 U1 I— O oo
B ONWRN OGO~

D
(@ p)
~

0.039 (medium-colored)

0.000
0
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i 10 cm.

EQUIVALENT TEVPERATURE DIFFERENCE..

bv Transfer Function Method, ansorptance/ho =

10 cm. h.w. concrete blocK

Transfer function coefficients

bn 005735 050538 0.25950 0. 852

dn -0.7809 00861 0 2
sum(cn) = 0.83075

STz e (L
weight = 177 kg/m'2

0.039 (mediunr-coiored)

6
00 . 0.00000 0.000
0 0 0

indoOr air temp = © 25¢
HEAT GAIN ( win™2 )
TIVE ME I
JANUARY  ( period 4 )

100 117 127 153 267 331 284
2. -1.00 093 -0.77 03 039 008
300 287 -282 -272 -224 197  -2.16
4, A47 0 -444 437 406 -389  -4.01
. -584 582 57 557 546 o4
6. 101 -1, -6.97  -6.34 i) 82
1. -806 -805 -3.04 -7.95 -790 -1.94
3. -878 -365 -363 -8.68 -3.76 -8.78
9. -1.37 570 -549 679 321 -8.22
10. 269 341 466 039 529 529
1100 332 1459 1794 1139 013 14
12, 951 2469 3148 2489 959  6.64
13. 16.16 3131 42, 3810 2235 1449
14, 2186 3344 4802 4960 3657 2392
15. 2620 3396 4930 5816 5029 3520
16. 2872 3379 4583 6202 60.65  45.89
17. 2995 3324 4138 6097 6532 5295
18. 2927 3140 3672 5511 6263 5348
19. 2554 2692 3037 4463 5193 4572
20. 1994 2084 2308 3286 3823  34.18
21, 1454 1513 1658 23 2658 239
22. 1013 1051 1146 1563 1796  16.26
23. 608 682 743 1014 1166  10.55
24, 365 381 421 5% 695 623

219
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10 cm.

DXAVARN TAVRATURE DIFERENCE.

by Transrer Function Method, absorptance/ho = '0.039 (medium-colored)
10 an. h.w. concrete block
Transfer function coefficients

QRN /A 4 5 6
bn 005735 050538 0.25950 0, 852 0000 :.000 .00
'in -0.7809  0.0861 -0.0 2 : :
sum(cn) = 0. 83075
S = 2726 wim2-c
weight = 177 kg/m*2
indoor air temp = ¢
HEAT GAIN  ( wim'2 )
TIVE NE NV N
FEBRUARY ( period 1)
100 0% “09% 09 09 09 096 096 096
200 154 154 154 154 154 154 154 1M
300 174 174 174 174 174 174 174 174
400 168 168 168 168 168 168 168 168
B. 140 140 140 140 140 140 140 140
;. 093 093 093 093 093 093 093 09
1. 035 035 03 03 035 03 03 035
‘. 005 017 016 o2 07 -0.07 07 07
9, 214 348 339 188 091 091 091 091
10. 768 1120 1122 770 488 488 488 488
1100 1560 2196 2274 1752 1183 1174 1174 1174
12, 2298 3241 3493 2928 2077 1960 19.60  19.60
13, 2047 3985 4502 4098 3144 2735 2115 2115
14, 3501 4331 5117 5080 4278 3581 3348 3348
15. 3023 4485 5309 5774 5341 4527 3842 3824
16. 4174 4542 5179 6129 6190 5429 4313 4110
17, 4196 4435 4864 6078 6626 6033 4658 414
18, 39052 4107 4388 5575 6422 6035 4645  39.25
19, 3380 3481 3663 46.16 5469 5249 4080  33.62
20, 2626 2692 2810 3478 4130 4001 3162 2615
21, 1949 1991 2068 2509 2946 2865 2309 1942
22, 1440 1467 1517 1804 2089 2037 1675 143
23, 1078 1096 1128 1315 15, 1466 1231 1075
24, 828 840 861 98 1102 1080 927 826



EQUNVALBENT TEVIERATURE DIFFEREINCE.

by Transfer Function Method, aosorptance/to =

10 an h. . cocrete blocx

Transfer function coefficients

(o]

10 ¢m. \

5

N 006/3b 050638 0.3B0 0. 852 .0ddD o .000

in 1 -078>® x|l 0002
aurian) =083075
= 2726 VAT2C
weght = 177 Wm2
indoor air tenp = 5Sc

HEAT GAIN (yAri2 )

TIME NE W E

FEERARY (period @ )
1.00 550 657 671 7.49
2.00 516 520 529 580
300 400 412 418 451
4.00 3321 3323 326 348
500 233 240 242 2565
6.00 157 18 159 1.68
7.00 Q77 Q77 0.78 o4
8 . o 044 044 (0}C€]
900 231 366 357 200
10.00 7. 1122 113 734
11.00 1567 20 282 1761
12.00 2303 46 A8 2233
1300 251 383 4506 4.z
14.00 H@B 4333 5119 083

16. 4175 4543 518 6130

1700 419 435 4864 &OP
18. 353 41.08 4388 575

1900 B 3481 30663 4617
20.00 27 2692 2810 AP
21.00 1949 1991 2068 2S00
22. 14.4C 14.67 1517 1304
2300 1078 1096 11.28 1315
24.00 828 340 361 o

0

4130

D8
15.

11.02

0

813

6.21

1465
1080

0039 (medumocdaed)

0 .000
0

714
557
436
338
250
14
(01318
(0)2€]

1.10

649
515
409
320
238
157
Q77

0.20

435

826

21



EQUNALENT TEMAERATURE DIFFEREINCE.

by Transfer Function Metihod, abosorptance/to =

10 an h . concrete block

Transfer function coefficients

o]

o
006/ 085B3B 023E0 0. 852
-0.7809

an(@a) =08307/5
276 /Jmi2<c
177 k2

wegt =
radoor air tnp =

TIME

NE

1

5ScC

1li

FEERIRY ( period 3 )

1.00
2.00
300
4.
500
§.00
7.00
§.00
9.00
10.00
11.00
12.00

650
516
409
321
238
157
Q77
o2
231
7./
1567
2303
2051
c 1€t
3024
4175
4195
D3
3380
X727
1949
14.40

828

4108
A81
2
1991
14.67
1096

840

9

.Gl

E

671
520
418
326
242
130
078
o044
357
1A

HAXB
4506
5119
5311
518
484
4388
3B63
2310
2068
1517
11.28
361

-00 2

10 cm.

0.00000
0

0 .000
0

HEAT GAIN (wini2)

749
580
451
348
255
1.68
os4
0B
209
784
1761
293
42
5083
5775

a0
575
4617
AP
S0
1804
1315

o8

327
631
484
3a0
270
177
00
0>
114

4130
2946
080
15.

11.02

0030 (mredumadaed)

0 .000

714
557
436
338
250
14
o081
03

1.10

222

649
515
400
320
238
157
Q77
0.20
108
499
18l

2718
B0

4111
4155
326
3363
15
1042
1435

326



SCXIVALQIT TEIPmTURE DIFFERENCE..

bv Transfer Function Method, absorptance/ho =

10 cm. h.w. concrete clock

Transfer function coefficients

0 1
bn 0.05735 0059538

tn 809
sunuc ) = 0.83075

C = 2726 vim'2-c
weight = 177 kg/m'2
indoor air temp =

TIVE M f
FEERUARY ( period 4 )

L 650 657

, 516 520

3. 409 413

4, 321 323

. 238 240

6. 157 158

1. 077 017

3. 032 044

9. 231 3.66

10, 179 1132

11, 1567 22.03

12, 2303 32.46

13, 2951 39.88

14, 35.03  43.33

15, 3924 4487

16. 4175 4543

17, 4196  44.35

18, 3953 41.08

19. 3380 3481

20, 2627 2692

21, 1949 1991

22, 1440 1467

23, 10.78  10.%

24, 828 840

5C

0.25950 0. 852 0000

0.0861

-0 0002

HEAT GAéN | win2 )

OO UIISUIoO
O OO Do

" Vi

0.039 (medium-coiored)

4

5 5
0.000  0.000
0 0

=

—RYT Sy oo
O oo —
OO —JITT10 =D
CO > UTL LD UTi—
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.8 -
10 cm.

EQUIVALENT TEMPERATURE IFFEEENCE
absorptance/ho =0.03 (medium-colored!

V/ oners ocK
/ .'2 “cl
indoor ai: temp.

EQUIVALENT TEMPERATURE IZF=ZRENCZ
'ME In SE 3 E» i W

W o
5% NN
v D2 2/

10.00 =3 2. 2 2 =
11.00 = s 3 - :

B

tntd
!

) D )2

1700 11 2 i mnTu e S vt Sei o
IS .00 ol 12 13 -0 a3 o -3
19.0 0 R g 2 7 .
o, 5 2.2 il 3

=, > 3 3 ) >

F=1 4 4 >) 5

g 2 3 i

4.00* 4 - 2 ; 2

N

* AVG - 7 2] 20 3 > -
MAX HE 12 L8 23 -4 20 23
* MIN -3 =3 =3 =3 53 -3 3

*

REMARK. = AVG = HAX = MIN - INTERVAL

Co (o

)

M



ZQUIVALENT TEMPER
absorrtancesno =0.
4-1 . h.77.concrete
= — [ m*2-C
indoor air .amp.

TIME ME
FEBRUARY

1. 0

2.00

2.00

4.00

5.00

0.

7.00

3.00 .
9.00 L
10.00 2
11.00 6
12.00 8
13.00 11
14.00 13
15.00 24
16'. 00 15
17.00 15
18.00 15
19.00 12
20.00 10
21.00 7
22.00 5
23.00 A
24.00 3
* AVG 8
* MAX 15
* MIN 0

REMARK..

HullUszual 10 cm.

EQUIVA [

0
1

|
4
3
12
15
16
16
17
16
15
13
10
7

5
4
3
10

17
0

kK AVG

*

1

3E

[ e T — = =
w o O o - W o N O o

[N
w ©

L >

1

MAX

- ey TPy~ T

en"WDT??T"YRE DIFFERENCE  1c :

w N

11
175
19
21
22
22
20
17
13

M~ o N

22
0

*

MIN

s NN oo

wW

12
16
20
23
24
24
20
15
11

11
24
0

MW

1
0 0

0
2 2
4 4
7 7
10 10
13 12
17 14
20 16
22 17
22 17
19 15
15 12
11 3
7 6
5 5
4 3
10 3
22 17
0 0

INTERVAL

1  AVG
2
1
* A
0
0 _
2 3
4 5
T G
19
TF 15
15 18
15 19
14 18
12 15
10 12
i G
5 6
4 5
10
15 19
0 0
7.00-18.00



10 cm.

EQUIVALENT TEMPERATURE DIFFERENCE ..
absorptance/ho =0.039 (medium-colored)

8
6
0
4

4-in. h. .concrete block

J =2 7% wim~2-¢  ,weight = 177 kg/rn'2
indoor air temp. = 25

TQUIVALENT TEMPERATURE DIFF ERENCE

TIME me" JE h NW
MARCH

1.00 ) 4 4 Ay y 4

2.00 J ; 3 3 3

3.00 3 3 3 3 E 3 X

4.00 & 2 2 3 3 2

5.00 v 7

500 i 2 I 9 2 2

7.00 2 2 9 2 2 9

3.00 : 9 ?*

9.00 3 ? J 2 '
10.00 5 5 6 3
11.00 8 10 10 1 5 5 5
12.00 10 13 13 10 3 3] 8
13.00 12 15 16 14 11 10 10
14.00 14 16 18 17 15 13 12
15.00 15 16 18 19 19 17 14
16.00 15 16 18 20 21 20 17
17.00 15 16 17 20 23 22 18
18.00 15 15 16 18 23 23 19
19.00 13 13 13 16 20 21 17
20.00 10 10 11 X B 15 16 14
21. 8
22. 6
23. 5
24 . 4

* AVG 10 11 11 11 11 11 9
* MAX 15 16 18 20 23 23 19
£ OMIN 2 ) E; 2 2 2 2

O LW

[N ]

226

AVG

© PO N XK s

REMARK.. x AVG x MAX * MIN  INTERVAL 7.00-18.00



EQUIVALENT mSMPER

2D O0XP'Z2r.CS/ho

in.

indoor

TAT-j£

NPy
1.00
-.0J

.00

.00

.00

.00

.00
9.00

10.00

11.00

12.00

13.00

14.00

15.00

15.00

17.00

18.00

13.00

20.00

21.00

22.00

23.00

24.00

(3.

o ~N o o

* AVG
* MAX
* MIN

REMARK.

1r

oo o s~ B

14
17
1Q
19
19
18

12
10

13
19
3

1k

[-'2-—
70mT5

nrr--Q tr
=0 .039
—!kci2

I Wle xy BF

TQUX MEENT

W o 0ok ap D>

1X

18
19
20
20
19
X7
15
12
10

13
20

AVG

n e &

15

19
20
19
19
17
15
12
10

13
20
3

MAX

10 cm.

25

(=2 NS 5 [ SN 6 N SN SO N

15
IS
20
20
19
18
15
12
10

13
20
3

MIN

DIFFERENCE
(rr.edium-coiored )

TEHPERATUR.E

3

o O w s BB

12
85
18
21
23
23
23
20
16
12

13
23
3

(c

_77 Kgim m2
TTT?R ENCE

v MW N
5 3

1 1 1
4 4 4
4 a 4
4 4 4
J 3 3
4 4 a

i 5 5
6 5 7
9 9 9
12 12 12
15 15 15
18 1/ 17
21 20 18
24 22 18
25 23 18
95 97 17
22 20 15
17 16 12
13 12 10
10 9 8
3 8 7
7 6 6
14 13 12
25 23 18
3 3 3
INTERVAL 7.00-18

AVG

13
21

.00

227



8 '( ) Y
10 era.
EQUIVALENT TEMPERATURE DIFFERENCE
absorptance/ho =0.039 imediura—<olored)
4 -in. h, Oconcrets blo ck
= 2 [ '2-c weighU — 177 kglra'2
indoor air rarap. = 25 ¢
QUIVALENT-TEMPERATURE " ,F RENCE

TIME NE-~ SE 3 i NW
MAY

1.00 5 . 5 5 3 q 5

q no 3 ,

3.00 4 J ! q

4.00 4 < a 4 4 q 4

5.00 4 4 4 4 4 1 4

5.00 l 4 4 4 4 4

7.00 3 3 2 0 3 1

3.00 4 4 4 4 4 4

9.00 / 7 5 5 5 5 3
10.00 10 11 9 6 5 6 0
11.00 14 14 12 Q g 19
12.00 16 17 14 il 11 11 I
13.00 18 13 15 13 13 13 14
14.00 18 13 17 13 S 6 16
15.00 18 13 17 19 19
15.00 18 13 17 e 20 22 2:2
17.00 i/ 17 17 16 21 24 23
18.30 15 15 16 50 24 23
AL A i 14 14 18 22 21
A 3 Y T < I VA
21.00 Q 9 9 qa il T3
22.00 3 8 8 G o 10
23.00 6 7 5 6 7 3
24.00 5 6 5 ) 6 7
* AVG 13 14 12 1 12 13 13
* MAX 18 1S 17 15 21 24 23
* MIN 3 3 3 q 3

13
19

3

AVG

REMARK. K AVG * MAX ,* MIN — INTERVAL 7.00-18 00

223



) 10 cm.

EQUIVALENT TEMPERATURE DIFFERENCE ..
absorptance/ho -0.039 (medium-colored)

4-in. h. .cencrera bhlock

_ —2.72 wim'2-c weight — 177 kgl *2
indoor air ramp. = 25 71

"QUIVALENT TEMPERATURE DIFFERENCE ,Cy

TIME NE E SE MW N
JUNE

1.00 4 4 4 4 A 9 5 4

0.00 4 il 4 A 4 4 4 4

7 1 5 . 1

4.0 3 3 ]

5.00 L 3 3 ) 3 J 3

6.00 3 3 3 i 9 J 3 3

7.00 ' 9 2 \ 2 2 2

3.00 3 3 3 3 3 / 3 3

9.00 0 5 4 . 4 4 N 4 4
10.00 / 7 6 5 5 5 5 5
11.00 10 10 9 3 8 8 .3 9
12.00 2.3 13 11 10 10 10 10 11
13.00 5 15 13 A 19 419 12 1.4
14.30 16 X5 14 2 14 14 15 15
15. 0 16 16 15 24 15 17 17 17
16.00 16 16 15 15 7 19 19 18
17.00 15 15 15 15 17 20 20 13
18.00 14 14 14 14 17 20 20 17
19.00 12 12 12 ra 15 17 17 14
20.00 10 10 10 10 1A 14 13 11
21.00 3 3 8 9 10 10 9
22.00 6 6 ) 6 7 8 8 7
23.00 5 5 5 5 % 6 6 9
24.00 5 5 5 5 5 £l
* AVG 11 11 10 10 10 11 11 11
* MAX 16 16 15 15 17 20 2& 1%
* MIN 2 2 2 2 3 2

REMARK. K AVG * MAX ,* MIN - INTERVAL 7.00-18

AVG

Ol =w =N w

11
21
r...
16
17
17
16
14
Pi

o o>~ ©

11
17

.00



EOUIVAL 4

T

absorptance /ho

4-in. h.

U A
indoor

TIME

JULY
1.00
2.00

3« 0

4.00

5.00

6.00
- .00
8§.00
?7.00

10.00

11.00

12.00

13.00

14.00

15.00

16.00

17.00

18.00

19.00

20.00

21.00

22.00

23.00

24 .00

* AVG
* MAX
* MIN

REMARK.

.concrsts
Im*2-C
temp.

| r

JE
4 4
2 9
3 9
9 [ ]
2
i 4
7 T
10 11
13 13
5 15
15 16
16 16
il 17
15 16
15 5
1 - 13
10 10
8 8
6 5
5 5
4 4
i1 11
17 17
? 2
k AVG

Jv

bloc K
eight

il i

10
16
2

MAX

10

3

NN

~N ol W © o 9

o

15
2

MIN

n AZMPERATpRE DIFFERENCE
{medWm-coMreM

0T 1VILUINT TEMF*RATURE

Q-

P o g0 w ©o o od o

—

15
17
17
16
14
I

o o1 4 ©

10
17
2

oo

10
19
2

177 kg/m' 2

i TR ENCE

5
7
9
|
x4
17
19
19
18
16
12
9

7
6
5

10
19

2.

230

(C)
N AVg
4 4
2 3
3
9 - 9
2 9
9 2
7 9
2 2
3 3
6 6
8' 3
11 11
13 13
X5 A
17 16
18 17
17 7
16 16
14 14
11 \E
9 3
7 T
5 5
5 4
11 10
18 17
2 2

INTERVAL 7.00-18. 00



10 cm.

EQUIVALENT TEMPERATURE DIFFERENCE ..
absorptance/ho =0.039 {medium-colored)

4_-Tin. h.' .concraté ! O

T fze T ,ceignt = 171 XC/l . 2
indoor air camp . - . 3
loutvaL P P TQ EVM{JEE pyprerENG r
EE 3 TE 3 3 T 7 AVL

AUGUST

i. 00 . X

.. 00 ) 2 2 2 2 2

4.00 i 3 J

5.%% . ) 1 1 \ 1 1

7.00 1 2 1

3.00 2 1 X 1 4 2

9.00 3 3 3 3 2 2 1 2
10.00 6 5 i 4 4 4 5
11.00 g 10 g 1 7 7 8 3
12.00 12 13 12 10 10 10 10 11
12.00 L5 T ¢ -A g 13 13
14.00 it 16 16 15 20 ' ¢ 5 X R
15.00 17 17 17 15 15 ] 16 16 16
16.00 16 17 16 15 N 17 17 16 17
17.00 1 15 5 15 X7 17 17 15 16
18.00 13 13 13 13 1] 15 15 14 14
19.00 11 11 11 . 11 X X 13 13 11 12
20.00 9 S 9 9 10 10 10 9 9
21.00 2 7 7 5 3 7 7 7
22.00 3 5 5 5 5 6 6 5 )
23.00 4 4 4 a a 4 4
24.00 2 3 3 3 3 p X 3 X
* AVG 10 11 10 9 10 10 10 10 10
* MAX 17 17 17 16 17 17 17 16 . 17
* MIN 1 L X X 1 1 1 1

REMARK. % ave , > MAX  * MIN - INTERVAL 7 o0-18 ©°



‘ 10 cm.

EQUIVALENT TEMPERATURE DIFFERENCE

absorptance/ho =0.039 (medium-colored)

4-in._?? .concrscs block
[2  Im*2-C eig
indoor Ir temp. = 25

EQUIVALENT TEMPERATURE 'IF:
C (@GN

[ME

SEPTEMBER

1.00 i 3 ; 2 3

2.00 * 7h :

3.00

4.00 | 1 I |

5.00 1

5.00 | | [ |
7.00 | 1 1 1 '

3.00 i 1 5 1 1

9.00 ? 3 9 2

10.00 5 3 4 1 3
11.00 8 9 3 5 5
12.00 10 2 11 9 0 2
13.00 12 3 13 10 10
14,00 L fA 14 L 172
15.00 < a 14 A ~4 s
16.00 13 14 14 A 15 T
17.00 12 13 13 4 15 12
18.00 11 12 oncidhrn B 1%
19.00 10 10 10 10 12 -
20.00 8 8 3 8 9 10
21.00 6 6 6 5 7 7
22.00 5 5 5 5 5 6
23 00 4 4 4 4 4
24.00 3 » 3 3 3 3
* AVG 8 9 Q 9 9 Q
* MAX 13 14 14 14 15 15
* MIN 1 1 1 3

REMARK. kAVG ,* MAX ,* MIN - INTERVAL

NN

DO

3 3
I 2
L
JAN
, 4
C 4
3 9
g
12 14
|6 §4
11 22_
3
8 5
T A
3 3
7 3
13 14
- 3

i.00-18.00



10 cm.

EQUIVALENT TEMPERATURE DIFFERENCE

absorpcance/ho =0.039

(medium-colored)

I-m. h.w.concrete block .

~ =272 wim2-c - Weight
indoor air temp.
EQUIVALENT
nve  IF
OCTOBER
1.00 2 ) 2
2.00 2 : 2
3 .00 ) 2 1 i
4.00 1 2 1 2
X
7.00 8 A 0 0
1 I
. 2 2

000 4 .
11.00 5 9 3
12.00 3 10 11 10
1300 10 12 13 12
14,00 {13 14 2 A
15.00 9 1 14 25
16.00 2 13 14 5
17.00 19 n i2 1
18.00 10 21 2
19.00 0 B -
20 .00 6 9 / -
21 .00 C 5 R
22.00 4 4 4
23.00 3 2

24.00 A ) 2

* AVG I 3 9 9
* MAX 12 13 14 15
5 MIN 0 0 0
REMARK.. * AVG ,* MAX *

—ro

© U1 A OO OD N

13
14

15
15

13

11

MIN -

= 177 kg/m"2
[RENC:
2 2
1 2
1
T 1
1 2
8 0
A
0 0
S
/ /
10/\ 10
1 11
13 -
14 13
14 13
e 11
11 9
0 7
6 5
4 4
9 3
o 7
14 13
0 0

N © WO O TN

HH
- o

AR
OI\)'_
>

N d o e

N

OO BN = >O k| |

~
—

no
N>

L N
W o w

S O ©

INTERVAL 7.00-18.00

233



10 cm.

EQUIVALENT TEMPERATURE 'ERE

C
absorptance/ho =0.039 .COﬁ;

4-in. h. .concrete ilockK
=2. T 1 2. weight 17T Qw2
indoor air SITtp. - "

—QUTVALENT TEMPERATURE “IFFERENCZ
TIME MS E £E 3 3 '

NOVEMBER
1.00 0 0 2 0 1 0
2.00 0 0 0 0 0
3.0 -1 -1 -1 % ) RN
400 -1 -1 -1 =o N 1 -
500 -2 -1 N @ P, 1
wmao -2 -2 -2 2 - 2 —2 _
7.00 -2 ¥ /2 @) -2 2 2
3.00 -2 _* : : - 2 -2
9.00 -1 1 0 1 1
10.00 4 5 3 0 0 0
i .00 A 3 10 7 2 2 2
12.00 5 11 13 11 5 5 5
13.00 712 15 15 10 - 6
14.00 x ¥ 15 17 14 3 9
15.00 9 2x 15 19 17 kx 9
15.00 10  x1 14 19 20 16 10
17.00 9 10 12 13 21 x/ 1l
18.00 8 Q 10 15 19 17 11
19.00 1 / 8 12 15 1x 9
20.00 5 | 5 9 10 9 6
21.00 A 1 4 5 7 6 4
22.00 Q 3 3 4 5 3
23.00 1 0 2 ) 3 3 2
24.00 1 : 1 1 2 . 1
* AVG 5 7 9 10 9 1 5
£ OMAX 10 12 15 19 21 17 11
SOMIN -2 -2 R B 22

.
PP~ WOOoO- oo

DS

4
9
-2

REMARK.. * Ave ,* MAX ,* MIN - INTERVAL 7.00-18 oo
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1 10 cm.

EQUIVALENT TEMPERATURE DIFFERENCE

absorptance/ho =0.039 (medium-colorea
4-in. h. .concrete block

= 2.1z It "2-C weight = 177 kgl 2
indoor air temp. = [ .

EQUIVALENT TEMPERATURE DTFFERENCI

TIME yX E DE & N AVG
DECEMBER
1.00 2 X - p 2 1 1 1
2.00 0 [ 0
3.00 -1 -1 J J 0 0 -2
4.00 2 e 1 -1 -2 -2 —t -2 -2
5.00 2 J 1 -2 -2 -2 - -4
5.00 -2 2 -2 72 A\ R2 2 -2 )
7.00 ¢ ) 22 . -2 -2 _ -2 —2
3.00 2 -) _' s OV 2 L,y
9.00 -2 1 ) =) e L
10.00 G 4 5 J 1 -1 1
11.00 z 3 10 - 1 1 4
12.00 J 11 15 9 5 3 7
13.00 ¢ XZ 10 7 9 1 9
14.00 T 11 19 2.0 ]1C 3 6 0 11
15.00 3 11 18 i% 12 32 7 "7
16.00 3 11 16 23 QX 16 9 3 £
17.00 10 14 22 24 19 10 9 1
18.00 3 9 12 20 23 9 11 & -x@0
19.00 7 3 9 -5 19 16 / 11
20.00 5 6 7 11 13 11 7 7 3
21.00 4 4 5 3 9 8 5 4 6
22.00 3 3 4 5 6 5 ! 3 4
23.00 2 2 2 4 4 4 2 7
24.00 2 1 2 2 ) X 1 »
* AVG 4 7 10 12 9 6 4 3 7
MAX 9 12 19 23 24 19 11 9 15
* MIN -2 -2 -2 -2 -2 -2 —2 -2 -7

REMARK.. * AVG ,* MAX ,* MIN — INTERVAL 7.00-18 .00
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41 R=51
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AVERAGE HEAT GAIN THROUGH BUILDING ENVELOPE, (excluded roof

FLOOR AREA (sa.B.)

1

REMARK It SHAPER = NR SIDE / E R  SIDE

W (i)

M R2R3R4RGE

AVERAGE HEAT GAIN
F ) RISRIMRIIR 12R-

5

N

RS R S IS O S RENGHISES
e siibicEs e e sne s
S R S B RS S Sr S IR ORI B R ST INAINTS

Seradenneand iR P R e e
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R e
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e e
SEREiT s SeRRES e R e

cRSSE88oRS88oRS888oRS8S88oRS8S88oRSS8s




240
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AREHETON | )
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RI5R 14 R=13 R 12 R=11 R=
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AVERAGE HEAT GAIN THROUGH BUILDING ENVELOPE, (excluded roof)
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AVERAGE hEAT GAIN THROUGH BUILDUP ENVELOPE, (excluded roof)

FLOOR AREA (sa.*

1

)

SIDE / SE OR NW SIDE

REMARK * SHAPER NE QR
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AVERAGE HEAT GAIN THROUGH WILDING ENVELOPE, (excluded root!
FLOOR AREA (sq.B.i 1

REMARK | SHAPER NE QR SIDE / SE OR NU SIDE

R) ARTHETON ()
N R=15R 14 R=13 R=12 Rr 11 R'2
0

S
=
=

2B
=
NS

s e
=

EeEaEs

SNEEESEEesiTa
S
S

SR RARY]
2L,

SRERESRE

SISiSESsEE
BEISEEsY
<88

S
S
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—
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2
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=
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19840 177105 1379 19824 A48
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AVERAGE HEAT GAIN THROUGH BUILDING ENVELOPE. ;excised roorj
FLOOR AREA (sq.m.| -
NE QR

REMARK it SHAPER
AR )
NE S
0 0 20
40
0 60
0 0 30
0 100
20 20 0
20 20 2
20 20 40
20 20 60
20 20 0
20 20 100
40 40
40 40 2
40 40 40
40 40 60
0 40 80
40 40 100
60 | 0
60 60- 20
60 60 40
60 00 60
Q 60 30
60 60 100
v 3 0
0 30 2
30 30 40
30 0 60
I |
80 30 100
100 100 O
100 100 20
100 100 40
100 100 60
100 100 30
100 100 100

1

20
20
20
20
20
20
40
40
40
40
40
40
60
60
60
60
60
60
30
30
30
30
30
30
100
100
100
.00
.00
.00

-35.352
-.69.4095
353.4671
1037.525
1221532
1405.639
713.3393
902.4467
1086.504
1270.562
1454.619
1638.677
951.4264
1135.434
1319.542
1503.599
1687.656
1871.714
1184.464
1568.521
1552.579
1736.636
1920.694
2104.751
1417501
1601.558
1785.616
1969.673
2153.731
2337.788
1650.538
1834.596
2018.653
2202.711
2386.763
2570.826

452.2
616.826
781.452

946.0779
1110.704
1275.33
576.41
841.036
1005.662
1170.288
1334914
1499.54
900.62
1065.246
1229.872
1394.498
1559.124
1723.75
112433
1289.456
1454082
1618.708
1783.334
1947.96
1349.04
1513.666
1678.292
1342918
2007.544
2172.17
1573.25
1737.876
1902.502
2067.128
2231.754
2396.38

SIDE / SE QR NJ SIDE

R=:1:3

417.7349
560.3124
702.8898
845.4672
988.0447
1130.622
634.6778
777.2552
919.8326

1062.41
1204.988
1347.565
851.6206

994.198
1136.775
1279.353

1421.93
1564.508
1068.564
1211141
1353.718
1496.296
1638.873
1731.451
1285.506
1428.084
1570.661
1713.239
1855.816
1998.393
1502.449
1645.027
1787.604
1930.181
2072.759
2215336

AVERAGE HEAT GAIN

R 12

383.7044
500.1126
616.5207
732.9289
849.3371
965.7452
598.0126
714.4267
830.3349
947.2431
1063.651
1180.059
812.3326
928.7409
1045.149
1161.557
1277.965
1394.374
1026.647
1143.055
1259.463
1375.871
1492.28
1608.688
1240.961
1357.369
1473.777
1590.186
1706.594
1823.002
1455.275
1571.683
1638.092
18345
1920.9G8
2037.316

R 11

261.76
444,073
526.3861
608.699
691.012
773.325
592.1791
674.4921
756.8051
339.1181
921.431
1003.744
822.5981
904.9111
987.2241
1069.537
1151.85
1234.163
1053.017
1135.33
1217.643
1299.956
1332.269
1464.582
1283.436
1365.749
1448.062
1530.375
1612.688
1695.001
1513.855
1596.168
1678.481
1760.794
1843.107
1925.42

)
R 21

383.7044
441.9035
500.1126
558.3166
616.5207
674.7248
658.1828
716.3863
774591
832.7951
890.9991
949.2031
932.6611
990.8651
1049.069
1107.273
1165.477
1223.681
1207.139
1265.344
1323.548
1381.752
1439.956
1498.16
1481618
1539.822
1598.026
1656.23
1714.434
1772.638
1756.096
1814.3
1872.504
1930.709
1988.913
2047.117

243

R 31 R=41 R 51

417.7245
465.2479
512.7713
560.2948
607.8182
655.3416
732.9133
780.4367
827.9601
875.4336

923.007
970.5304
1048.102
1095.626
1143.149
1190.672
1238.196
1285.719
1363.291
1410.814
1453.338
1505.861
1553.385
1600.908

1678.48
1726.003
1773.527

1821.05
1368.574
1916.097
1993.669
2041.192
2088.715
2136.239
2183.762
2231.286

152.2
493.3565
534513
575.6695
616.826
657.9825
804.0375
845.1939
836.3504
927.5069
968.6634
1009.82
1155.875
1197.031
1238.188
1279.344
1320.501
1361.657
1507.712
1548.869
1590.025
1631.182
1672.339
1713.495
1859.55
1900.706
1941.863
1983.019
2024.176
2065.333
2211.338
2252.544
2293.701
2334.857
2376.014
2417.17

435.352
522.1635

558.975
595.7865

632.598
669.4095
870.5939
907.4054
944.2169
981.0234

1017.84
1054.651
1255.836
1292.647
1329.459

1366.27
1403.082
1439.893
1641.078
1677.889
1714.701
1751512
1788.324
1825.135

2026.32
2063.131
2099.943
2136.754
2173.566
2210.377
2411.562
2448373
2485.185
2521.9%
2558.808
2595.619



AVERAGE HEAT GAIN THROUGH BUILDING ENVELOPE. deluded roof!
FLOOR AREA (sa.a.i

1

REMARK * SHAPER = NE OR su SIDE / SE OR NJ SIDE

o O o O o o

20
20
20
20
20
40
40
40
40
40
40
60
60

60
60
60
30
30
30
80
30
80

100
100

100

— s s s

Q

20

60
30
100

20
10
60
30

20
40
60
30

20
40
60
30
100

20
40
60
80

20
40
60
30

R 15

*85.352
647.8404
810.3288
072.8171
1135.306
1297.794
739.9583
902.4467
1064.935
1227.424
1389.912

1552.4
A94.5647
1157.053
1319.542

1482.03
1644.518
1807.007
1249.171
1411.659
1574.148
1736.636
1899.125
2061.613
1503.777
1666.266
1828.754
1991.242
2153.731
2316.219
1758.384
1920.872

2083.36
2245.849
2408.337
2570.826

R- 14

452.2
597.534
742.868
688.202

1033.536
1178.87
695.702
341.036

986.37

1131.704

1277.038

1422372
939.204

1084.538

1229.872

1375.206
1520.54

1665.874

1182.706
1328.04

1473374

1618.708

1764.042

1909.376

1426.208

1571542

1716.876
1362.21

2 7.544

2152.878
1669.71

1815.044

1960.378

2105.712

2251.046
2396.38

R 13

417.7349
543.6041
669.4734
795.3426
921.2118
1047.081

651.386
777.2552
903.1244
1028.994
1154.863
1280.732

885.037
1010.906
1136.775
1262.645
1388.514
1514.383
1118.688
1244 557
1370.426
1496.296
1622.165
1748.034
1352.339
1478.208
1604.078
1729.947
1855.816
1981.685

1585.99
1711.859
1837.729
1963.598
2089.467
2215.336

AVERAGE HEAT GAIN

R=12

383.7044
436.4711
589.2377
692.0044

794,771
897.5377
611.6601
714.4267
817.1934
919.9599
1022.727
1125.493
839.6158
942.3824
1045.149
1147.916
12 682
1353.449
1067.571
1170.338
1273.105
1375.871
1478.638
1581.405
1295.527
1398.294

1501.06
1603.827
1706.594

1809.36
1523.483
1626.249
1729.016
1831.783
1934.549
2037.316

R 11

361.76
434.4271
507.0941

579.761
652.4281
725.0951

601.825
674.4921
747.1591
819.8261
892.4931
965.1601
841.8901
914.5571
087.2241
1059.891
1132.558
1205.225
1081.955
1154622
1227.289
1299.956
1372623

1445.29

1322.02
1394.687
1467.354
1540.021
1612.688
1685.355
1562.085
1634.752
1707.419
1780.086
1852.753

1925.42

)
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R 21 R=31 R-41 R=51

383.7044
435.0877
486.4711
537.8544
589.2378
640.6211
665. 35
716.3368
767.7701
819.1535
870.5369
921.9202
946.3026
997.6859
1049.069
1100.453
1151.836
1203.219
1227602
1278.985
1330.368
1381.752
1433.135
1484518
1508.901
15 .284
1611.668
1663.051
1714.434
1765.818
1790.2
1841583
1892.967
1944.35
1995.733
2047.117

417.7245
459.6788
501.6331
543.5874
585.5418
627.4961
738.4824
780.4367

322.391
864.3453
906.2997
948.2539

1059.24
1101.195
1143.149
1185.103
1227.058
1269.012
1379.998
1421.953
1463.907
1505.861
1547816

1589.77
17 756
1742.711
1784.665
1826.619
1868.574
1910.528
2021.514
2063.469
2105.423
2147.377
2189.331
2231.286

452.2
488.5335
524,867
561.2005
597.534
633.8675
808.8 5
845.1939
881.5274
917.8609
954.1944
990.5279
1165.521
1 1.854
1238.188
1274521
1310.855
1347.189
1522.181
1558.515
1594.848
1631.182
1667.515
1 3.849
1878.842
1915.175
1951.509
1987.842
2024.176
20 .51
2235.503
2271.836
2308.17
2344, 3
2380.837
2417.17

485.352
517.8497
550.3474
582.8451
615.3427
647.8404
874.9077
907.4054
939.9031
972.4008
1004.898
1037.396
1264.464
1296.961
1329.459
1361.957
1394.454
1426.952
1654.019
1686.517
1719.014
1751512

1784.01
1816.508
2043.575
2076.073

2108.57
2141.068
2173.566
2206.063
2433.131
2465.629
2498.126
2530.624
2563.121
2595.619
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THROUGH BUILDING ENVELOPE, (eicluoea root]

1l
REMARK i SHAPER NE OR su SIDE / SE CR NU SIDE

AVERAGE HEAT G

1

FLOOR AREA (sa

t

R R 1R 21 R 31 Rr4l R 51

AVERAGE HEAT GAIN

¢ WRIBR LRI

UR (*

NE

R e e e O
e R e e e
R R e ST e e S S DB
SRR ICEEES SSrENae N i e e s
e e e S R S e S e R R Ges)
SRoEREORE S RE B Raane s i ok
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OPTIMUM SHAPE OF BUILDING ENVELOPE
FLOOR AREA (sg.m K‘ = 1
REMARK # SHAPE = NOR SIDE / E OR  SIDE

R (%) OPTIMUM ~ MIN.  SC*A~0.5
N SHAPE  Q ()
0 0 0 1.1 1 361.259 180.629
20 0 0 0 1 1.2 422914 211457
0 0 0 1 1.6 47666 238.33
600 0 0 0 1 1.9 524932 262.466
80 0 0 0 1 2.2 569.124 284.562
00 0 0 1 2.6 610.124 305.062
0 20 20 20 14 1 604.015 302.008
200 20 20 20 1.1 1 674528 337.264
0 20 20 20 1 1.1 738.336 369.168
60 20 20 20 1 1.3 797.052 398526
0 20 20 20 1 1.4 35173 425.865
00 20 20 20 1 1.5 903.104 451552
0 40 40 40 1.5 1 343.699 421.849
200 40 40 40 1.3 1 918577 450.288
4 40 40 40 1.1 1 987.795 493.398
60 40 40 40 1 1 105247 526.236
80 40 40 40 1 1.1 1113.4 556.698
00 40 40 40 1 1.3 1171.16 585.579
0 60 60 60 1.6 1 1082.35 541.176
200 60 60 60 1.4 1 1159.85 579,924
4 60 60 60 1.2 1 1232.48  616.24
60 60 60 60 1.1 1 1301.06 650.532
80 60 60 60 1 1 1366.21 683.104
100 60 60 60 1 1.1 1428.39 714.193
0 30 30 80 1.7 1 132053 660.267
20 80 80 80 1.5 1 1399.78 699.888
4 80 80 30 1.3 1 147477 737.384
60 80 80 80 1.2 1 1546.12 773.062
80 80 80 30 1.1 1 1614.33 807.166
200 80 80 80 1 1 1679.77 839.886
0 100 100 100 1.7 : 1 1558.46 779.231
20100 100 100 1.6 1 1638.95 819.477
4 100 100 100 1.4 1 1715.67 857.837
60 100 100 100 1.3 1 1789.11 894.554
80 100 100 100 1.2 1 1859.64 929.822
200 100 100 100 1.1 1 1927.6  963.8



EOR  SIDE
SC*A'0.5
Q (V)

1
SIDE |
OPTIMUM  MIN.
SHAPE

WR (%

OPTIMUM SHAPE OF BUILDING ENVELOPE

FLOOR AREA (sq.m.)
REMARK if SHAPE = N OR
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SIDE

SIDE | E QR

1

R

UILDING ENVELOPE

Z

_le.__

VAR | e

OPTIMUM SHAPE 0O

SC*A'0.5

Q ()

SHAPE

OPTIMUM  MIN.
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OPTIMUM SHAPE OF BUILDING ENVELOPE
EAH,&SPE'm'N = 1
S =NCR SIDE/ EOR SIDE

NWR

HLOOR AR
REMARK #
N
0 0
0 0
0 0
0 0
0 0
0 0
20 20
20 20
20 20
20 20
20 20
20 20
40 40
40 40
40 40
40 40
40 40
40 40
60 60
60 60
60 60
60 60
60 60
60 60
80 80
80 80
30 30
80 80
30 30
80 80
100 100
100 100
100 100
100 100
100 100
100 100

(%)

O O O o o

o

20
20
20
20
20
40
40
40
40
40
40
60
60
60
60
60
60
80
80
80
80
30
SO
100
100
100
100
100
100

20
40
60
30
100

20
40
50
30
100

20
40
60
30
100

20
40
60
30
100

20
40
60
30
100

20
40
60
30
100

OPTIMUM
SHAPE

~N N OO

PR PR N R T e W NN
N © N N

TR T T ,_\,_‘,_\:‘
N e
N ~N 1 W

= =

= = e

,_A,_‘
A || I Al e PR )L

=W O L s o1

-
) ST - TN

1

361.259
436.362
500.316
556.974
608.378
655.765
585.649
674.528
752.987
324.009
389.378

950.26
304.699
900.911
987.795
1067.63

1141.9
1211.53
1021.35
1122.66
1215.14
1301.06
1381.65
1457.79

1238.1
1342.08
1438.57
1528.98
1614.33

1695.4
1453.85
1560.15
1659.66
1753.53
1842.62

1927.6

SC*A'0.5

130
218

278

327
292
337
376
412

629
181
250.
487
304.
.882
.825
.264
493
.005
444,

158

189

689

475.13
402.35

450
493
533

605

561
607
650
690
728
619

.455
.898
.816
570.
.813
510.
331
571
532
.826
897
.049

951

924

671.04

719

847

730
329
376

.284
764.
307.
.698
726.
.075
.828
763

489
166

924

921.31
963.8

249



OPTIMUM SHAPE OF BUILDING ENVELOPE

FLOOR AREA

20
40
60
30
100

20
40
60
80
100

20
40
60
80
100

20
40
60
80
100

20
40
60
80
100

20
40
60
80
100

(sq.m.) =
REMARK # SHAPE =

WVR (%>

3 i
0

20 0
40 0
60 0
80 0
100 0
0 20
20 20
40 20
60 20
30 20
100 20
0 40
20 40
40 40
60 40
80 40
100 40
0 60
20 60
40 60
60 60
80 60
100 60
0 80
20 80
40 80
60 80
80 80
100 80
0 100
20 100
40 100
60 100
80 100
100 100

N OR

100
100
100
100
100
100

1

SIDE

I/ E OR

OPTIMUM
SHAPE

B - BS e

R =S O

T T TG SRR O Y

N T N R S R S T e S e e N

[ NS RN [EENS, =N - o =

W o NN O

—

~ w N
o N WL W o o1~

NN -

L SN 11§
w oy LR

SIDE

MIN.

Q

361

597
686

335
493

316

()

.259
493.
921
303
764.
472
.304
674.
AT1
937.

973

534

528

157

1043.98
1140.85

596
316
987

317
067
795

1133.31
1263.05
1380.24

684
936

.859
453

1133.51
1301.06
1449.37
1583.35

762

.806

1043.03
1262.52
1449.14
1614.33
1764.12

333

495

1139.69
1379.52
1583.44
1763.93

1927.6

SC*A"0.5

180
246

417
246

408
468
521
570

493
566
631
690

468
566

791
381
521
631

807

629
.986
298.
343.
382.
736
652
337.
.236
579
992
425
298.
408.
.398
903
524
121
342.
.226
157
650.
7124.
927
403
517
262
7124.
166

961
151
267

264

408
033

429

532
686

572

882.06

416.
.846
7162
718
966

569
689
791
881

748

963.8

250



OPTIMUM SHAPE OF BUILDING ENVELOPE

FLOOR AREA

(sg.m.

REMARK # SHAPE =

NE

20
40
60
30
100

20
40
60
80
100

20
40
60
80
100

20
40
60
30
100

20
40
60
30
100

20
40
60
80
100

O O O O o

20
20
20
20
20
40
40
40
40
40
40
60
60
60
60
50
60
80
80
80
80
80
80
100
100
100
100
100
100

100
100
100
100
100
100

):
ME OR

100
100
100
100
100
100

1
SIDE [/

OPTIMUM
SHAPE

T = R S T T
[ SR NI OIS
WOl N

[ e SN S S

N
[N IN

= s 0 N

[
B W -

[N TN TN TN SR
PN
R =

e
=

W o
NN .

[N
(IR

o e e
N N R NS, |
N T i =

SE OR NV

MIN.
Q ()

361.76
423.203
476.793

524.94
569.028
609.937
604.464
674.486
737.894
796.268
850.645
901.749
844.288
918.532
987.208
1051.41
1111.91
1169.28
1083.15
1159.92
1231.91
1299.93
1364.56
1426.26
1321.56
1400.02
1474.31
1545.03
1612.65
1677.55
1559.74

1639.4
1715.37
1788.11
1858.01
1925.37

SIDE

SC*A~0.5

180.88

211
238

.602
.396

262.47

284.
304.
302.
337.
368.
398.
425.
875
144
.266
.604
525.
.954
584.
541.
1959
615.
649.
682.
713.
660.

450
422
459
493

555

579

514
968
232
243
947
134
323

704

641
573

957
965
279
131
781

700.01

737
772
806
838
779
819
857

929

.154
514
.325
174
.869
701
.684
894.
.005
962.

056

685

251



OPTIMUM SHAPE OF BUILDING ENVELOPE

FLOOR AREA

REMARK # SHAPE =

WAR

20
40
60
80
100

20
40
60
80
100

20
40
60
80
100

20
40
60
80
100

20
40
60
80
100

20
40
60
80
100

(%)
SE

100
100
100
100
100
100

(sq.m.) =
NE OR

100
100
100
100
100
100

1

SIDE /

OPTIMUM
SHAPE

[T T N S G Y

=

[ T S SR

[T O TGy SEE TN

N I = N

N o

N

HHN&@&O

= W o1 ©

NP e
s s P 0 o w

[N — R
RN - I S )

[N =i

(I
[N

N = N

SE OR NW SIDE

MIN.
Q ()

361.76
443.595
512.526
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628.088
678.529
576.677
574.486
"59.807

336.47
906.674
371.819
785.424
392.041
987.208
1073.98
1154.24
1229.27
991.905
1104.17
1206.03
1299.93
1387.49
1469.84
1197.29

1313.5
1420.24
1519.49
1612.65
1700.71
1402.07

1521.2
1631.65
1735.09

1832.7
1925.37

SC*A'0.5

180.88
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286.
314.
339.
288.
337.
379.
418.
453.
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263
613
044
264
338
243
903
235
337

485.91

392
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815
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953
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014
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646
752
119
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356
033

351

252



OPTIMUM SHAPE OF BUILDING ENVELOPE

FLOOR AREA (sq.m.) =

REMARK # SHAPE =
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30
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20
40
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30
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40
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30
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40
60
30
100
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OPTIMUM
SHAPE

R SERE I G I

— — W oo~
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MIN.

0

()

361.76

436.
499.
556.
507.

554
586.
674.
7152.

323
388.
349.
304.
900
987.
1066
1140
1210

1021 .
1122 .

1214

1299 .

1380
1456
1237
1341
1437
1527
1612

317
981
359
528
11
035
486
613
.36
492
164
804

. 636

208
.18
81
.33
61
08
27
93
.28
.22
49
.15
.36
.52
.65

1693.5

1452
1558

. S5
.85

1658.1

1751

.12

1840.6

1925

37

SC*A'0.5

180.38
218.189

249
278
303.
327.
293
337,
376
411
444,
474,
402.
450.
493.
533.
570
605.
510.
561
607.
649.
690.
728.
618.
670.
718.
763.
306.
346.
7126.
779,
329.
375,
920.
962.

.99
.18
764
355

017

243

307

.68
246
582
402
318
604
389
406
163
806
.04
133
965
143
108
744
576
681
761
325
752
424
421
048
862
298
685



OPTIMUM SHAPE OF BUILDING ENVELOPE

FLOOR AREA
REMARK # SHAPE =
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60
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80 80
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(sqg.m. ) =

NE OR

Mw

20
40
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30
100

20
40
60
30
100

20
40
60
‘30
100

20
40
60
80
100

20
40
60
80
100

20
40
50

1
JADE [

OPTIMUM
SHAPE

<X = = e L T R e

—_ >
_ W o

—_

— e e
L S -

.Hl—\l—\l—\l—\
i o ow oo

—
R

SE OR NW SIDE

MIN
0

361
428
485.
537
584
527
597
674
743
807.
366.
321.

828
911,
987.
1057

112
1186
1058
1144
1224
1299
1371
1438
1287
1375
1458
1537
1612
1684
1515
1606

169
1772
1850
1925

)

.76

306

321

214

101

495
078
486
882

336
152
222
.26
207
208
.16
3.9
.35
.02
.35
61
1 8 3
1l
18
12
.14
.99
.74
.15
.23
.36
14
1.6
.95
13
37

SC*A'0.5

180.38

214,
911
258,
051
313,
539
243
941
403.
433.
460.

242

292

298

337
371

153

607

7438

668
076
611

414.13

455

603
493
528
561.
593

604
382
949
176

529.01

572.
612.
549.
685.

176
307
965
557

719.39

643.
372
496
768.
325
342.

587
729

106

561

871

115

757.93

303

886

069
345,
ATT
925.
962.

801

356
685
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060 PRINT 'wail construction 11-3 or other, key 91

170 INPUT

330 IF ( ém 09) THEN 360

390 IF 09 THEN 410 ELSE 490

*¥10 PRINT TABISlinput construction name ‘m INPUT CNilOOI

*20 PRINT TABI5)"inDuc weight !" INPUT UUIOO)

430 PRINT TAB15)"inout  IllITPUT UUIOO)

440 PRINT TAB(5)'seiect TDeg ttype 1-3) or new TDeg (key 9)": INPUT TT
¥50 IF (TT(L OR TT)9! THEN 440

o0 IF TT * 9 THEN 480

¥70 GOTO 490

430 PRINT TABI5) input TDeg !": INPUT TDIOO)

490 CNJIOO): C$IC) :UUIOO): UTIC) : (00)=ulc)

500 IF 0 : 2 THEN X :00+4 ELSE X : 00

510 IF ITTIO AND TT<9! THEN TDIOO) : T(TT.X) ELSE TD(0O) : r(c.x)
320 PRINT TABI51'input Uf i* INPUT UFIOO)

530 PRINT TA8I5!input shading coefficient 1': INPUT SCIOQ)

340 SFIOOI : SIX)

550 FRINT TAB(5i'inout percent of winaow-waii ratio ! (0-100)"; INPUT URIOOI
560 NEXT 00

570 CLS

530 PRINT TABI10)' INPUT FLOOR AREA

590 INPUT FA

000 PRINT TAB!10)' change height of floor: Iheight : . ) (Y,N)';
610 INPUT HES

615 IF HE$ . r  THEN 618

616 GOTO 620

618 PRINT TABIIOlinout height

619 INPUT H

620 IF HE$ : Y THEN H=HELSE H=35

630 HI : UUII)* DIN*(-UR(1)/100)+(UF()*5f-SC()*SF())*UR(1)/I00
640 H2 : UU(2),TD(2)*(I-UR(2)/100)+(UP(2)*5tSC(2)*SF(2)), URI2)/100
050 H3 : IJUI3)*TD(3)' (I-URI3)/100)t(UF(3)' 5tSCI3)*SF(3))*URI3)/100
baO H4 @ |JUI4)*TD(4)*(1-UR(4)/100)+|UFI4),5+SC(4)*SF(4))*UR|4)/100
670 RATIO  (H3tH4)/(HI+H2)

630 a : 2*H*FA*(H3+H4)*(H1+H2))\5

690 SC: H*((H3+HA)*(H1+H2)/FA)".5

700 CLS

710 PRINT TABUQI'OPTMJn SHAPE OF BUILDING' PRINT

715 LPRINT TAB(10)'OPTIMUM SHAPE OF BUILDING' LPRINT

720 PRINT TABI10) ORIENTATION OF BUILDING ,:PRINT

725 LPRINT TABI10)' ORIENTATION OF BUILDING  :LPRINT

730 IF 0 : 1 THEN PRINT TAB(36)'N-S-E-W ELSE PRINT TABI36)' NE-SU-SE-NU'
735 IF 0 : 1 THEN LPRINT TABI36)"N-S-E-W" ELSE LPRINT TAB(36)' NE-SU-SE-NU'
740 PRINT LPRINT

750 PRINT TAB(10)'WALL CONSTRUCTION

755 LFRINT TAB!10)* MALL CONSTRUCTION

760 FOR 00 : 1 TO 4

770 IF 100=1 AND 0=11 THEN PRINT TABIIO)' NORTH FACADE

775 IF (00=1 AND 0=1) THEN LPRINT TAB(10)'NORTH FACADE

257



8 IF
&' IF
790 IF
795 IF
300 IF

THEN TAB11014SOUTH FACADE
THEN

THEN

THE
THE
THEN
THEN
THEN
THE
THEN
EN

(00=2 AD 0=1)
(00=2 AD 0=1)
(00 3 AND 0=1)
(00=3 AND 0=1)
100 4 AND 0=1)
305 IF (00=4 AND 0=1)
810 IF (00=1 A\D 0=2)
315 IF (00=1 A\D 0=2)
( )
( )
( )
( )
( )
(

= =

520 IF (00=2 AND 0=2
25 IF (00=2 A\D 0=2
330 IF (00=3 AND 0=2
335 IF (00=3 AND 0=2) THEN
340 IF (00=4 AND 0=2) THEN
345 IF (00=4 AND 0=2) THEN
350 PRINT TABt10)mCONSTRUCTION ': CNJ100I
355 LPRINT TAB(I0) CONSTRUCTION 4;C0MJ100)

=

TH
TH

360 PRINT TAB124) Uv -: 100);  2-CV  weight ' 100) ‘kg/m'2'
365 LPRINT TABI24)*  ; (001;m [ 2-CY weight 4: 100);mkg/m‘2’
370 PRINT TAB124) ‘window-wail ratio ' !l»);m ;' sc '; Cloo)

375 LPRINT TAB(24) 'window-wail ratio ":URTO0O)sc 4;sc(o0)
380 NEXT 00

390 PRINT TABI!10)"FLOOR AREA 4;FA;'sa.m. HEIGHT 4; ;-

395 LPRINT TAB!10)'FLOOR AREA ;FA:'sa.».’;’ HEGHT H;m "
-00 PRINT:LPRINT

910 PRINT TAB(10)"OPTIMUM SHAPE OF BUILDING :'

915 LPRINT TAB!10)"OPTIMUM SHAPE OF BUILDING

920 IF 0 1 THEN PRINT TABI10)' (N OR SIDE / E CR  SIDE)" ELSE PRINT TAS8I10I"
NE R SIDE / SE R NU SIDE )"

925 IF 0 1 THEN LPRINT TAB(10)'(N OR SIDE / E (R  SIDE)" ELSE LPRINT TABI10
)'NEOR SIDE/ SECR  SIDE )

930 PRINT TAB!10)'= *;RATIO; : 1

(B85 LPRINT TAB!10)'= -RATIO: : I

940 PRINT TAB!10) AVERAGE HEAT GAIN (excluded roof) ";Q'

945 LPRINT TAB(101°AVERAGE HEAT GAIN (excluded root) ";Q;'

950 PRINT TAB!10)"SENSITIVITY COEFFICIENT “; ¢

955 LPRINT TAB!10)' SENSITIVITY COEFFICIENT '; ¢

960 PRINT PRINT :LPRINT LPRINT

970 PRINT TAB(10)'find optimum form of buiiding ! (Y,N) :"

980 INPUT FIS

990 IF NOT FI* "V THEN 1300

1000 CLS

1010 PRINT TAB(IO)"incut total floor area !";

1020 INPUT TA

1030 PRINT TAB!10)'input range of storey [per !";

1040 INPUT SN

1050 REM i **" ROOF IS 10 cm. H.w. CONCRETE

1060 REM IF UANT TO CHANGE EDIT 1070  "*x» " ***
1070 R 324 TR 7

1080 CLS

1090 PRINT TAB!10)"OPTIMUfl FORM OF BUILDING 4 PRINT



095 LFRINT TABI10)' OPTIMUM FORM OF BUILDING ' :LPRINT

1100 PRINT TABI10) TOTAL FLOOR AREA =m:TA:* sq.m.'

1105 LPRINT TABI10)' TOTAL FLOOR AREA ':TA: sg.m.

1110 PRINT TAB ) NUVBER OF STOREY ': N

1115 LPRINT TABI10)'NUVBER OF STOREY ' N

1120 PRINT:PRINT:LPRINT :-PRINT

1130 PRINT TABI10)* STOREY' TA8II9)' FLAREA' ;TABI30)'Qu |y)' ;TABIA3) Qr
56) TOTAL HEAT GAIN Iw)

1135 LPRINT TABI10)'STOREY' :TABI19)' FL. AREA*;TABI30)' ON )", TA8(43) Qr

(56) TOTAL HEAT GAIN ( )’

1140 FORN 1 TO N

1150 FA  TAN

1160 QN i(H1+H2)*H*RATIO .5*FA .5+H3+H4 PH*FA 5/RATIO .5!*N
1170 R URXFA*TR

1180 QT QUHR

1185 PRINT TABI9);N:TABIIS):FA:TABI29):QW:TABIA2);QR:TABI55);0T
1190 LPRINT TABI9):N:TABI18):FA: TAB(29) :QU:TABI4 2);QR: TA8I55):QT
1200 IF N>1 THEN 1220

120020 QT ZIN N:ZA PA

1220 IF QT <ZQTHENZQ QT : 2N N:ZA FA

1230 NEXT N

1240 FRINT

1250 PRINT TAB110)'OPTIMUM NUMBER OF STOREY ' AN

1255 LPRINT TABI10) OPTIMUM NUMBER OF STOREY ~ '; ZN

1260 PRINT TABI10) OPTIMUM FLOOR AREA  “:ZA:' sg.m.

1265 LPRINT TABI10) OPTIMUM FLOOR AREA \Z A:' saffi

1270 PRINT TABI10) TOTAL HEAT GAN  "ZQ:'

1275 LPRINT TABI10)TOTAL HEAT GAIN  :Z0;"

1300 END

10000 DATA 10 cm. h.w. concrete blocK,177.2.72,8,10,10,10,9.10.10,9
10100 DATA 10 cm. clay tile ,190.2.37,8,10,9,9,8,9,10.8

10200 DATA 10 c¢m. common brick,273,2.61,7,8,8,7.7,3,8,7

10300 DATA 20 c¢m. h.u. concrete hiocK.278.2.23,6,8,8,7,7,7.3,6
10400 DATA 10 cm. h.u. concrete,305.3.32.7,9,9,8,8,8,9,7

10500 DATA 20 cm. clay tile .308.1.68.5,6,6,6,6,6,7,5

), ; TABI

)" TAB

10600 DATA 10 cm. face brick with 10 cm. common brick.437,2.35,5,6,6,6,6,6,6,5

10700 DATA 20 cm. h.w. concrete .534,2.78,5,6,7,6,6,6,7,6



VLt » : |
10 REH

20 REM EFFECTIVE SHADING COEFFICIENTS..
30 ReM

AO PRINT  EFFECTIVE SHADING COEFFICIENT OF SHADING DEVICE'
50 PRINT ‘SHADING DEVICES

60 PRINT TAB(8)'|. OVERHANGS

70 PRINT TABIB)"2. VERTICAL FINS'

30 PRINT TAB(8)'3. COMBINATION "INS’

90 PRINT TAB(8)'A. ALL TYPES'

100 PRINT

110 PRINT ‘select type or shading devices 11,2,3,4) .
120 INPUT X

130 IF tx<| R X)Al THEN 110

140 PRINT ‘ORIENTATION . PRINT

150 PRINT TAB18)'l. NE 2. E 3. SE 4. n
160 PRINT TAB(8)'5. 6. 7. NN 8 Num
170 PRINT

130 PRINT ‘select orientation (1 to 81

190 INPUT 0

200 IF (0(1 QR 0)81 THEN 180

210 ON X GOSUB 650,1050,1400.1700

220 GOTO 2000

230 FOR p : IN+1 to 66

240 PRINT : LPRINT

250 NEXT p

260 RETURN

2710 FORBL = 1 TO 10

280 PRINT CHR(7)

. FRINT

TABI15)' NORTH-EAST.." LPRINT TAB(15)' NORTH-EAST..' :GOTO

TAB(15)'EAST.."LPRINT TABIL5J'EAST..n.GOTO 390
TABI15)' SOUTH-EAST.." :.LPRINT TABI15)'SOUTH-EAST. .« : GOTO

TAB(15)' SOUTH..m LPRINT TABI15)mSOUTH..";GOTO 390
TAS115)' SOUTH-WEST..miLPRINT TAB)15)* SOUTH-WEST.." : GOTO

290 NEXT BL

300 RETURN

310 IF 0 1 THEN PRINT

20 IF 0 2 THEN PRINT

330 IF 0: 3 THEN PRINT

40 IF 0 4 THEN PRINT

3BOIF 0 5 THEN PRINT

390

360 IF 0 6 THEN PRINT TAB115)"WEST.. "iLPRINT TABI15)'WEST.." :GOTO 390
370 IF 0 .7 THEN PRINT TABI15)"NORTH-WEST.. " iLPRINT TABI15)"NORTH-WEST..* GOTO
390

330 IF 0 8 THEN PRINT TABIL5)'NORTH..1iLPRINT TABI15)' NORTH..m:GOTO 390

390 PRINT  LPRINT

400 IF 0
410 IF O
420 IF O
430 IF 0
440 IF 0
450 IF 0
460 IF 0

1 THEN OPEN
2 THEN OPEN
3 THEN OPEN
4 THEN OPEN
5 THEN OPEN
6 THEN OPEN
7 THEN OPEN

‘NE.DAT" FOR INPUT ASItI

'E.DAT" FOR INPUT ASM

‘SE.DAT" FOR INPUT ASM

m DAT'" FOR INPUT ASM

.' DAT' FOR INPUT ASM

.DAT" FOR INPUT ASM

‘NO.DAT" FOR INPUT ASM

260



261

470 IF 0 = 8 THEN OPEN "N.DATI FOR INPUT ASil

472 DIN B(144),D(IA4),V(14A) HIl44) Al5)

474 FRN 170 144

476 INPUT ttl,B(N),D(N),V(N),HIN)

477 NEXT N

478 CLOSE il

500 RETURN

510 PRINT TAB(15);"R";TAB(2Q);'0";TAB(30); 10' ;TAB140);"20";TAB(50);'30" ;TAB(60)
40" ;TAB(70); 50

520 LFRINT TAB(15);"R":TAB(20):"0";TAB(30); 10' ;TAB(40);"20":TAB(50);"30" ;TAB160
);'40' TAB(70); 50

530 PRINT LPRINT

540 RETURN
A50 REM xxxtttttxtttstttttxXTextttt7: xxtxxttttttttitxx1lttxtttx
560 REM SUBROUTINE.. sc. OF OVERHANGS..

570 REM XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

000 PRINT TABLL5)'EFFECTIVE SHADING COEFFICIENTS OF OVERHANGS'

610 PRINT TAB) 151" ----c-xrummmmmerrsammcmennaasmcsees oo e e 1

620 LPRINT TABI15)"EFFECTIVE SHADING COEFFICIENTS OF OVERHANGS'

630 LPRINT TAB(15)"-==-mnx -mnereeesamcmmnnas =sssiamtoianeee

35 PRINT.LPRINT

640 RETURN

650 CLS : GOSUB 600 : GOSUB 310 :GOSUB 510

70 IN=7

720 ORR- .1 TO3 STEP .1

730 FOR J = 0 TO 50 STE= 10

7401 =0:2=0

750 FOR N - 1 TO 144

760 1= 1+ BIN) + D(N)

770 IF V(N) )- GO THEN 810

780 G = 1-R*(coStI*.0174532)*TAN(V(N)*.0174532)+SIN(J*.0174532))

790 IF G(0 THEN 810

300 GOTO 820

30G=0

820 Z = Z+G B(N)+D(N)

330 NEXT N

340 LET AiJ/10) 11

350 NEXT J

860 LN LN+1

870 PRINT TAB(14):R;TAB(19):A(0);TAB(29);A();TAB(39):A(2);TAB(49);:A(3);TAB(59);
A(4):TAB(69):A(5)
880 LPRINT TAB(1
A(4);TAB(69);A(5
390 NEXT R

900 GOSUB 230 :GOSUB 270
910 RETURN

960 REVI LR R RS S SRR RS R R R R RS R R R R R R R R R R R R RRRR R R R EEY

4);R;TAB(19j;A(0);TAB(29);A(1);TAB[39);A(2);TAB(49);A(3);TAB(59)
)

970 REM SUBROUTINE.. SC. OF VERTICAL FINS..

980 REM kkkkkkkhkkkhhhkhhkkhhhkhhhhkkhkhhrhkkhhhrkkkkhrrkkkkhrkkkk

990 PRINT TAB115)'EFFECTIVE SHADING COEFFICIENTS OF VERTICAL FINS"



1000 PRINT TABLLSs--+-cceesss ceceesssseeecesssseeeceesssseecceessscneee
1010 LPRINT TABI15] EFFECTIVE SHADING COEFFICIENTS Or VERTICAL FINS'

1020 LPRINT TABI 151" -----+-cceeessseeceensssece - :

1030 PRINTLPRINT

1040 RETURN

1050 OIS GOSLB 990 GO 310 : GOSIB 5i0

1060 N 7

1070 FR R .1 103 STEP .1

1080 FR J 0 T0 50 STEP 10

001 0:z 0

1100 FOR =1 TO 144

110 1 1+8(N+O(N)

1120 IF HIN) > ABS(90) THEN 1150

1130 G 1-R'ABS(COS(J 0174532) TAN(HIN)".0174532)-S N (3*.0174532))

1140 IF G0 THEN 1160

1150 GOTO 1170

1160 G - 0

170 7 Z+G'B(N}+D(N)

1180 NEXT N

1190 LET A(ABSI)L0) 2/

1200 NEXT J

1210 N L

1220 PRINT TAB) 14):R; TABI19) ;A10); TAB(29) :Ai 1): TABI3 ) AL2!;IAB (491 :Ai3) :TAB159)
/A(4)TAB(69)A(S)

1230 (PRINT TAB(L4):R TAB(19); AL0); TABL2S); AL1); TAB(39); A(2); TABIAO); AL3); TAB(SG
Jall)ime ko), 3

1240 NEXT R

1250 GOSUB 230 :GOSLB 270

1260 RETLRN

1262 ml LRSS SRR R R R RS RSS R RERR R R R RS S R RRRERRREER SRS REEE]

1263 REM SUBROUTINE.. SC. OF COMBINATION FINS..
1/\64 m\ﬂ kkkkkkkkkk ko ko khkkkkkkkkkk kb kb kb ko khkkkkkk kb kb kb bkt k

1270 PRINT TABI15)' EFFECTIVE SHADING COEFFICIENTS OF COMBINATION FINS'

LT ) 1 T L — R e ————

1290 LPRINT TAB(15) EFFECTIVE SHADING COEFFICIENTS OF COMBINATION FINS'

1300 LPRINT TAB(L5)' <-----ssssrsrrsrrarmrmemans -oramemmamaas semnaneenancas '

1310 PRINT LPRINT

1320 RETURN

1330 PRINT TAB115); RI' ;TAB[19);'R2' ;7AB(29);'0' ;TAB139):" 10' ;TAB(49); 20° :TAB(5
9):'30' TAB(69);40"

1340 LPRINT TAB(15);'Rr;TAB(19):;'R2' ;TAB(29);'0' ;TAB(39); 10° ;TAB(49);' 20' :TAB(
59):'30° ;TAB(69);40'

1350 PRINT:LPRINT

1360 RETURN

1400 CLS GOSUB 1270 : GOSLB 310  GOSUB 1330

40 IN 7

1420 FORRL 2 TO 2 STEP .2

1430 FRR2 .2 TO 2 STEP .2

1440 FOR J 0 T0 40 STEP 10

45010 20



263

1460 FOR N : 170 144

1470 1 L+BIN)+DIN)

1480 IF V(N) >= 'O R HIM) > 4BS190) THEN 1540

1490 6L (1-R1*(cost*.0174532)*TANIVIN)*0174.5323+SINI J* 0174532} ))
1500 G2 1-R2*ABS (TANIHiN)*.0174532))

1510 IF (GKO OR G2< } THEN 1540

1520 G = GKG2

1530 GOTO 1550

1540 G : 0

1550 2 - Z+G'B(N)+D(N)

1560 NEXT N

1570 A1J/10) = |11

1580 NEXT J

1590 IN 1IN+

1600 IF LN 48 THEN 1660

1610 PRINT TAB(U):RI;TA8(19):R2:TA3128);Ai0);TABI38L:A(I):TABI48):Ai2):TABI58);
A(3);TAB(68);A(4)

1615 LPRINT TAB1141;R1;TABI19:R2:TA BI28);A10);TAB138);Ail): TAB(48):A(2): TAB(5S)
A(3);TABIBS):A(4)

1620 NEXT R2

1630 NEXT RL

1640 GOSUB 230 GOSUB 2

1650 RETURN

1660 GOSUB 230 GOSUB 270 :CLS  GOSUB 1270 (GOSUB 310  GOSUB 1330
1670 IN 8

1680 GOTO 1610

1700 GOSUB 650  GOSUB 1050 GOSUB 1400

1710 RETURN

20 END
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VERTICAL SAUWAGE  HRANAL SAUWAGE

BANGKOK., azimurn angle 135 (NORTH-WEST)

N FeB ™ R ‘AY JN
(@
TNE \&A A BA KA \BA:HA BA:HA \A A VA A
70 - ;
3w - - - - - , - - - -
900 - - - - e
1000 - S - - -
am - - - - e e e e e
o - - - - - - -3 B3
Bow - - - - - - Sl BN h -1
uao - - B LR o N5 D
1500 3 <3 30 -30 70165 Lz 55 32 58 5
1600 63 78 5 70 153 45143 a4 -2L1a 26
0 o 71 3% -4 '53 1040 05 301 25 25

18.00 4 67 9 .60 9 1 -49 8137 9 27 : 10 -23

JuL : 46 EP QcT . NOV DEC
LOCAL !
TME VSA | HSA | VSA HSA VSA : HSA VSA | HSA : 7SA HSA  VSA ! HSA
700 -t Lo ! ==y
800 - - - - e
900 -l - - oo
000 -1 -1 - - o1
100 - -1 - - o1 -1
1200 9! 8 : - - -1 - o
1300 79 3: 8 -6 39138 b
1400 681241 72 43 TIU66 I - .o
1500 561231 5 41 6357 69:-7L 1 77 -3 35 -3
1600 42 :-29 ! 4 33 4 151 481-63 1 55 73 641 .78
1700 27:-281 21 36 26147 B :-531 %5 67 372
1800 110261 10 33 544 -1 - oot



VIRIOL. SAWAGEy HIANAL SADVAGE

TIME

10.00
11.00
12.00
13.00
oo
[SIS]
15.00
15.00

17.00

18.00

LOCAL
TIME

7.00
3.00
9.00
10.00
11.00
12.00
13.00
00

1600

17.00

BANGKOK.. azimuth angle 180 (NORTH!
AN FEB MR
u A P

VSA HSA VSA  HSA VA
% 1 48 07 -1
0 B M R -
o oB ¥ -
B 8 % -
8 6 39 B :
R % - - -
R 43 - -
a1 60 8 88 |
7z B % -
0 Bou o -
s 3 @ a1 -
0 71 D B e

56

APR

0ct
I'HSA VSA' HSA
-89 "

FAY
V3A “ISA
.4 14
66 76
32 s
34 72
35 3v
35 -64
33 -75
79 Nz
"2 =77
37 .75

124 =72
VSA | HSA

JUN
7SA HSA
5/ 99
59 11
“1

71

"6 69
79 wD0
31 25
30 46 1
"8 65
74 70
67 -71
12 -70
24 -9,3

DEC
VSA | HSA |

]
— =

—_

271



cni

Tables of Effective Shading Coefficient of External Shading Devices
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