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METODO DE TRABAJO:
Actuar a favor de los recursos que nos ofrece la naturaleza.

ETAPAS DEL PROCESO:

1. Estudiar los datos climaticos de la region como la temperatura, la
humedad relativa, la radiacion solar y el viento.

2. Evaluacion biologica basada en las sensaciones que perciben las
personas.

3. Encontrar las soluciones tecnologicas adecuadas segun la eleccion del
lugar, la orientacion, la sombra, el equilibrio entre temperatura interior y
exterior, etc.

4. Aplicacion practica de las conclusiones extraidas anteriormente.
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-Radiacion de onda corta directa del sol (1)
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CARTA SOLAR DE CASTRIL

DATOS:
Latitud: 37,75°
Declinacion: 23,45°




PENDIENTES

-Solsticio de verano

-Solsticio de invierno

-Equinoccio de primavera

-Equinoccio de otoio




METODO 1: CALCULO CIENTIFICO

INC = arccodsenALT- cosPEN +cos ALT- senPEN- cos(AZI- ORD))

HOR ,,, = arccos(-tanLAT - tanDEC) —sanEC) HOR =180—15-HSL
AZl,,, = arccoy ———— :
cosLAT
P—— senL AT -senALT —senDEC ) (&1) HOR _ =arccos(-tanL AT - tanDEC)
cos LAT :cosALT

HSL ___=24-HSL__

DEC = 23.45 -sen[% (DA + 234)]

~senDEC ]
AZl .. =—arccoy —————
HTS=HSL ., —-HSL_, cosLAT

ALT = arcsen(senLAT -senDEC + cosLAT - cos DEC - cos HOR))




METODO 2: CALCULO POR EL CODIGO TECNICO

Fig. 3.1. Zonas climaticas

Tabla 3.1 Radiacién solar Global

Zona climatica | MJ/m? KWh/m?
| H<137 H<3,8
] 137<H<151 38<H<42
n 151<H <166 42<H<46
v 16,6 <H < 18,0 46<H<50
v H>18,0 H>50

Otros datos necesarios:
-Latitud ¢

-Angulo de inclinacion B
-Angulo de acimut a

Perfil del modulo

(i

-165°
150° 10 -150°
1352 -135°
120° : 420°
100%
105° -105° 95% - 100%
SANNY WP 90% - 95%
S 1% 80% - 90%
w A= = 70% - 80%
\ 2 ? L 60% - 70%
75° =y Al A = 75° 50% - 60%
------------- A B 40% - 50%
60° e % 30% - 40%
ia <30%
-45°
o -30°
Angulo de 15° -15°
TR s
inclinacién (p)
N Angulo de acimut (a) > o

Grafica de pérdidas por orientacion e inclinacion, latitud de 41°

Correccion para nuestra latitud:
Inclinacion maxima:
inclinacion (D: 41°) — (41° - latitud)

inima;
= 41°) — (41°-latitud)

Inclinacion
inclinacion (



METODO 3: METODO DEL CM SAF

JRC CM SAF Sistema de Informacion geografica fotovoltaica - mapa interactivo ol B | o

. Aviso juridico
Lontacto
impostante

1 e e e TS 1 e ex. 2« [
47 080 24 961 | Es :__w.-:‘;;_)_?._UDI f_ diacion mensuall Radiacion diaria [PV Sutnome

Irradiancia solar media diaria

| Base de datos de radiacion: Chmate-SAF PVGIS ~
: ! Seleccionar mes: Marzo v

% Irradiancia sobre un plano fijo

' Inclinacién [0;90] 35 grados (henazental=0

]

hSd  Orientacién [-180;180] 0 grados (ssts=-30, sur=0)
RETHG / lradiancia media global
Poland) r
G » Yok ' i Irradiancia global cielo claro
(Germany) ™\ ociaw 3
R Coska rep s, 2kon Irradiancia directa normal

_ Irradiandia sobre un plano con seguimiento a dos ejes
= | Irradiancia global media, segusmiento a 2 ejes
: Irradiancia global celo claro, segumiento a 2 ejes

2% Temperatura durante el dia
n% | Fichero del honzonte Exammar.  No se ha seleccionado mngin archivo

' Formatos de salida

, ‘ Mostrar graficas Mostrar el horizonte
B m o Ppagina web Fichero de texto POF
GO*I ngt g 05‘2‘32:’097 Collcutar | [ayuda]
Radiacién solar Temperatuwra  Otros mapas e vy |

re.jrc.es.europa.eu/pvgis/apps4/pvest.php



Irradiancia solar media diaria

Marzo Junio Septiembre Diciembre
PVGIS estimacion de los perfiles medios diarios Hora 16 lcd Hora 16 lcd Hora 16 lcd Hora 16 lcd
Lugar: 37°47'44" Norte, 2°46'48" Oeste Elevacion: 890 m.s.n.m, 06:22 | 41 41 05:07 | 35 35 06:07 | 28 28 07:37 | 40 40
06:37 |57 |57 05:22[47 |47 06:22[66 |43 07:52|52 |52
P R—— 06:52 |71 7 05:37|59 |59 06:37 |56 |56 08:07 |63 |63
07:07 84 |84 05:52 | 71 71 06:52|68 |68 08:22[73 |73
Orientacién (acimut) del plano: 0 grados 07:22(96 |96 06:07 |81 |81 07:07|80 |80 08:37 |82 |82
07:37[107 [107 06:22 | 91 91 07:22[90 |90 08:52[90 |90
Estimacion de la radiacion 07:52[116 | 116 06:37 /100 | 100 07:37|99 |99 09:07 |97 |97
08:07 324 [128 06:52/326 |107 07:52[328 [110 09:22[103 [103
08:22[360 | 136 07:07[375 [115 08:07 373 [118 09:37[108 [108
® 08:37 394 |143 07:22[423 [122 08:22[417 [125 09:52[113 |13
2 — 08:52[426 | 148 07:37 470 [128 08:37 459 |131 10:07 336 |124
é =] Janlo 09:07 (456 | 153 07:52|516 |134 08:52[499 [136 10:22(353 [127
g Septiembre 09:22]484 |157 08:07 561 |139 09:07 [537 [140 10:37368 | 130
s Diciembre 09:37 509 | 160 08:22605 |143 09:22(572 [144 10:52(380 |133
E o 09:52(532 |163 08:37|646 | 146 09:37 605 | 147 11:07 (390 [134
10:07 552 |165 08:52|685 | 149 09:52[635 | 150 11:22[398 | 136
10:22[570 |167 09:07 722|151 10:07 662 | 152 11:37 403|137
™ 10:37|585 |168 09:22756 | 153 10:22(685 |153 11:52(405 |137
10:52[598 | 169 09:37788 |154 10:37 (706 | 155 12:07 405 [137
o 11:07 608 |170 09:52[816 | 155 10:52(723 | 156 12:22(403  [137
11:22]616 |170 10:07 842 | 156 11:07 737|156 12:37(398 | 136
11:37[621  [171 10:22(865 |156 11:22(747 [157 12:52(390 [134
b 11:52|624 |171 10:37 885 | 156 11:37 754 | 157 13:07 (380 [133
12:07|624 |171 10:52[901 |156 11:52|757 | 157 13:22[368 | 130
o 12:22]621 |171 11:07 914 | 156 12:07 757 | 157 13:37(353  |127
12:37[616 | 170 11:22(924 [156 12:22(754 |157 13:52(336 |124
12:52[608 |170 11:37|931 | 156 12:37|747 | 157 14:07 317 |120
e 13:07|598 | 169 11:52(934 | 156 12:52(737 | 156 14:22(296 |115
13:22[585 |168 12:07 (934 | 156 13:07 723 | 156 14:37(272  [109
oo 13:37[570 |167 12:22(931 [156 13:22(706 | 155 14:52(246 [103
13:52|552 | 165 12:37(924 | 156 13:37685 |153 15:07|219 |96
14:07|532 |163 12:52(914 | 156 13:52(662 | 152 15:22[190 |87
i 14:22[509 |[160 13:07 (901 | 156 14:07 (635 | 150 15:37|73 |73
14:37|484 |157 13:22(885 |156 14:22|605 | 147 15:52[63 |63
: i ; ; - - : : g = - ! - - X ! 14:52[456 | 153 13:37(865 | 156 14:37 (572|144 16:07|52 |52
s s 700 s om0 W e ke ae W e e e e e e [T607[4260 1748 13:52[842 | 156 14:52(537 | 140 16:22[40 |40
QiR glolal 66 i o 6 (WIii2) 15:22(394 |[143 14:07 (816 | 155 15:07 499 [136 16:3727 |27
15:37/360 |136 14:22(788 |154 15:22(459 | 131
15:52(324 |128 14:37|756 | 153 15:37 417 [125
16:07 287 |119 14:52(722  [151 15:52(373 |118
16:22[248 [109 15:07 685 | 149 16:07 328 | 110
16:37[208 |98 15:22|646 | 146 16:22(282 | 101
16:52168 |86 15:37 605 | 143 16:37235 |92
17:07[128 |72 15:52 561 | 139 16:52(190 |81
t o 17:22|57 |57 16:07 516 | 134 17:07 [145 |69
3 Jurio 17:37 | 41 41 16:22(470 |128 17:22[103 |56
5 2 ff".’""’""'* 17:52(25 25 16:37 423 [122 17:37 |43 43
e 16:52(375 |115 17:52|28 |28
. 17:07|326 | 107 18:07(13 |13
= 17:22(278 |98
17:37(231 |89
. . . . . . . . . i . . . : i . 17:52[186 |79
500 600 700 800 900 1000 100 1200 1300 1400 1500 16.00 17.00 18.00 1900 2000 18:07 142 68
Hora solar
Gd: Irradiancia difusa sobre un plano fijo (W/m2) 18:22 103 57
18:37 (47 |47
18:52(35 |35
19:0722 |22




Irradiancia solar media diaria

PVGIS estimacion de los perfiles medios diarios

Lugar: 37°47'44" Norte, 2°46'48" Oeste Elevacion: 890 m.s.n.m,

Inclinacion del plano: |0 grados

Orientacion (acimut) del plano: 0 grados

Estimacion de la radiacion

Irradiancia global w/m*

300

T T
500 600 700 800 900 1000 100 1200

G: Irradiancia global sobre un plano fijo (W/m2)

Irradiancia difusa wim®

g

1600

Gd: Irradiancia difusa sobre un plano fijo (W/m2)

Marzo Junio Septiembre Diciembre
Hora |G Gd Hora |G Gd Hora |G Gd Hora |G Gd
06:22[41 |41 05:07[34 |34 06:07 28 |28 07:3740 |40
06:37|56 |56 05:22[47 |47 06:22|66 |43 07:52 | 51 51
06:52[70 |70 05:37|59 |59 06:37 |55 |55 08:07 |62 |62
07:07[83 |83 05:52[70 |70 06:52|68 |68 08:22(72 |72
07:22]95 |95 06:07 | 81 81 07:07[79 |79 08:37 | 81 81
07:37/106 | 106 06:22/90 |90 07:22[89 |89 08:52|89 |89
07:52[115 [115 06:37[100 |99 07:37|98 |98 09:07|96 |96
08:07 339 | 131 06:52[313 | 105 07:52[339 | 112 09:22[102 | 102
08:22377 [139 07:07 362 |113 08:07 386 |120 09:37 (107 [107
08:37 412 | 146 07:22]412 |120 08:22[432 |127 09:52[112 | 112
08:52|446 | 152 07:37|461 |127 08:37 476 | 134 10:07 [372 |130
. 09:07 477 |157 07:52[509 |133 08:52[518 |139 10:22390 |[133
Junio 09:22|506 | 161 08:07 556 | 138 09:07 558 | 144 10:37 406 | 136
Septiembre 09:37 533|164 08:22[601 | 142 09:22[595 | 147 10:52[419 | 139
Diciembxe 09:52|557 | 167 08:37 | 644 | 146 09:37 630 | 151 11:07 429 | 141
10:07 |578 | 169 08:52| 684 | 149 09:52|661 | 153 11:22(437 | 142
10:22[597 |171 09:07 723|151 10:07 689 | 155 11:37 (442|143
10:37 613 |172 09:22759 |153 10:22(714 | 157 11:52 (445 |143
10:52(627 |173 09:37[792 |155 10:37(736 | 159 12:07 445 [143
11:07 638|174 09:52[822 | 156 10:52|754 | 160 12:22(442 |143
11:22(646 | 174 10:07 849 | 156 11:07 768 | 160 12:37 437 [142
11:37(651 |175 10:22(872 |157 11:22(779 | 161 12:52(429 |141
11:52|654 |175 10:37 893 | 157 11:37 (786 | 161 13:07 [419  |139
12:07 654 |175 10:52910 | 158 11:52(790 | 161 13:22(406 | 136
12:22(651 |175 11:07 (924 |158 12:07 (790 | 161 13:37(390 [133
12:37|646 | 174 11:22(934 |158 12:22(786 | 161 13:52[372  |130
12:52(638 |174 11:37941 |158 12:37(779 | 161 14:07 352 |126
13:07 627 |173 11:52(945 |158 12:52(768 | 160 14:22(329 |121
13:22(613 [172 12:07 (945 |[158 13:07 754 | 160 14:37 (304 [115
13:37|597 |171 12:22(941 |158 13:22(736 | 159 14:52(276 | 108
13:52|578 | 169 12:37(934 |158 13:37 (714  |157 15:07 247 | 101
14:07 557 | 167 12:52(924 |158 13:52(689 | 155 15:22[216 |92
14:22(533 |164 13:07|910 |158 14:07 661 |153 15:37 |72 |72
14:37506 | 161 13:22(893 | 157 14:22(630 | 151 15:52|62 |62
14:52 (477 [157 13:37(872 [157 14:37 (595 | 147 16:07 | 51 51
. 15:07 446 |152 13:52(849 | 156 14:52|558 | 144 16:22|40 |40
B e | 15:22[412 [146 14:07 822 | 156 15:07 518 | 139 16:37 |27 |27
15:37 (377 [139 14:22(792 | 156 15:22(476 | 134
15:52(339 | 131 14:37 (759 |153 15:37 432|127
16:07 300 |122 14:52(723 | 151 15:52(386 | 120
16:22(259 |112 15:07 684 | 149 16:07 339 |112
16:37 (217 | 100 15:22|644 | 146 16:22[290 | 103
16:52(175 |88 15:37|601 | 142 16:37 242 |93
17:07 133 |74 15:52(556 | 138 16:52[194 |82
17:22(56 |56 16:07 509 [133 17:07[148 |70
:"u‘n’:’ 17:37 |41 41 16:22 (461 |127 17:22(105 |57
17:52 |24 |24 16:37 412|120 17:3742 |42
16:52(362 |113 17:52(28 |28
17:07 313|105 18:07[13 |13
17:22(264 |96
17:37216 |86
17:52[170 |76
18:07 (127 |65
18:22(88 |54
18:37 |47 |47
18:52[34 |34
19:07 | 21 21




Irradiancia solar media diaria

Marzo Junio Septiembre Diciembre
PVGIS estimacion de los perfiles medios diarios Hora 16 |Gd Hora |G led Hora |G |ed Hora |6 |ed
Lugar: 37°47'44" Norte, 2°46'48" Oeste Elevacion: 890 m.s.n.m, 06:22 | 39 39 05:07 | 33 33 06:07 | 27 27 07:37 |38 38
06:37|54 |54 05:22[45 |45 06:22|66 |42 07:52|50 |49
inbRain i 06:52|68 |68 05:37|57 |56 06:37|54 |53 08:07|60 |60
07:07|80 |80 05:52|68 |67 06:52|65 |65 08:22|70 |69
Orientacion (acimut) del plano: 0 grados 07:22{92 |91 06:07 |78 |78 07:07|76 |76 08:37|78 |78
07:37102 | 102 06:22[87 |87 07:22|86 |86 08:52|86 |85
Estimacién de la radiacién 07:52|111 | 111 06:37|96 |96 07:37|95 |95 09:07[92 |92
08:07 363 | 135 06:52281 | 100 07:52|355 |114 09:22|98 |98
08:22(403 | 143 07:07 332|108 08:07 405 |123 09:37104 |103
% 08:37 442 | 150 07:22[384 |116 08:22(455 | 131 09:52|108 | 108
g —— Marzo 08:52|478 | 156 07:37|435 |123 08:37|502 | 137 10:07 437 | 140
o oo Junio 09:07 512|162 07:52(485 | 130 08:52|548 | 143 10:22|457 | 144
g Diciembre 09:22|543 | 166 08:07 534 | 135 09:07 591 | 148 10:37 | 474|147
e 09:37|572 |170 08:22[582 | 140 09:22[631 | 152 10:52|488 | 150
09:52|597 |173 08:37 627 | 144 09:37668 | 156 11:07 500 |152
10:07 621 |175 08:52 671 | 147 09:52|701 | 159 11:22]508 | 153
0 10:22]641 177 09:07 711|150 10:07 732|161 11:37|514 154
10:37|658 | 178 09:22(749 | 152 10:22|759 |163 11:52|517 | 154
o 10:52|673 |179 09:37 784 | 154 10:37|782 165 12:07|517 | 154
11:07 685 | 180 09:52(816 | 156 10:52|801 | 166 12:22|514 | 154
11:22[693 | 181 10:07 845 |157 11:07 817 | 167 12:37|508 | 153
o 11:37[699 | 181 10:22|871 | 157 11:22(829 167 12:52[500 |152
11:52|702 | 181 10:37|893 |158 11:37 837 168 13:07 488 | 150
12:07[702 | 181 10:52|911 158 11:52|841 | 168 13:22|474 | 147
= 12:22[699 | 181 11:07|926 | 158 12:07 841 | 168 13:37 457 | 144
12:37|693 | 181 11:22|937 | 158 12:22(837 | 168 13:52(437 | 140
%) 12:52|685 | 180 11:37|944 | 159 12:37|829 167 14:07 | 414|136
13:07|673 | 179 11:52|948 | 159 12:52|817 | 167 14:22[389 | 131
13:22|658 |178 12:07|948 | 159 13:07|801 | 166 14:37|361 |125
i 13:37|641 | 177 12:22|944 159 13:22(782 165 14:52[331 |18
13:52]621 |175 12:37|937 158 13:37|759 163 15:07 298 | 111
o 14:07|597 |173 12:52|926 | 158 13:52(732 | 161 15:22(263 | 102
14:22|572 | 170 13:07|911 | 158 14:07 701|159 15:37]70 |69
14:37|543 | 166 13:22(893 158 14:22[668 | 156 15:52[60 |60
5!ﬂ Sfﬂ 7'0Q 6.‘00 Q'DO IO‘OO HIOO m‘w |ZI‘M MIM 15!00 mlm 17'00 |8'00 |9’00 ZD‘OO 14:52 512 162 13:37 871 157 14:37 631 152 16:07 50 49
O IrvaaNN olobal $cbre i plana o (Win2), Horasolar | 15:07 | 478 | 156 13:52|845 | 157 14:52|591 148 16:22(38 |38
15:22(442 | 150 14:07|816 | 156 15:07 | 548 | 143 16:37|26 |26
15:37 403|143 14:22|784 | 154 15:22(502 137
15:52|363 |135 14:37|749 152 15:37 455 | 131
16:07 320 |125 14:52|711 | 150 15:52|405 123
16:22|277 |15 15:07|671 | 147 16:07 355 |114
16:37 232|103 15:22|627 | 144 16:22(303 105
16:52|187 |90 15:37|582 | 140 16:37 251 |94
17:07 142 |75 15:52|534 135 16:52|201 |82
17:22|54 |54 16:07 485 | 130 17:07 152 |70
t $Bicss 17:37|39 |39 16:22(435 [123 17:22(106 |56
H Junio 17:52|24 |23 16:37|384 | 116 17:37|41 |41
% - Besuntas 16:52|332 | 108 17:52|27 |27
b e — ———— 17:07|281 | 100 18:07 |13 |13
- 17:22{231 |90
= 17:37|182 |80
17:52|137 |69
T T T T T T T T T T T T T T T ] 18‘07 95 58
500 600 7.00 8:00 9.00 1000 1100 1200 13.00 14.00 1500 16:00 17:00 18.00 19.00 20:00 1822 59 47
Gd: Irradiancia difusa sobre un plano fijo (W/m2) Hofa soler 18:37|45 |45
18:52(33 |33
19:07 |21 |20




Irradiancia global w/m?

Irradiancia global w/m?*

.
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Podemos decir que, puesto que actualmente disponemos de una gran cantidad
de herramientas y meétodos de calculo a nuestra disposicion, seria importante
hacer uso de ellos durante el proceso de disefio arquitectonico, y adecuar mas
nuestros proyectos a un aprovechamiento optimo de las oportunidades que nos
brinda la naturaleza.

Edificio del complejo WWF (Paises Bajos) de Thomas Rau que
aprovecha la radiacion solar
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