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ONAN OBJETIVO o

* Crear una herramienta que permita al
disenador bioclimatico y/o arquitectodnico
obtener informacion basica para la toma de
decisiones
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 Modelo para diseno y evaluaciéon del control
solar en edificios
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Modelo para disefio y

evaluacion del control
solar en edificios

on v Desarrollo

Fig 413 Mascortllas & sombreado sodre grofica solar, a cads 10%, parg us
Glero con SITEMOCIon 537, SERSDE enero-fwso

=
=
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A coatinuacidn se calculs la eficanca del lero pars o penodo de calor, con e sguents
! = Rewela EPC = 1{K/T2) v la eficiencia pana & penodo de fito con EPF = LT1 Lo
DAV'D MORIL[ON GALVEZ mismo 5 hace con les mascanllas de 107, 20F, 30°, 40F, e (tabiss 47 v 4.8), haste

i i obizner 1oda | mftemacstn acerca de la eficencia de ke tless con dderentes lagubkos
DAVID MEJIA DOMINGUEZ e oo, gt crbssadte suntonl

Por owra pare, Is eficencia ghobal de kos slemenios de control dursate wdo el aifo (£1),
es decr, la eficiencaa ponderada, se define como

ED = (TIAT1 + T2)EPF = (TINTI=T2))*EPC

Serie Invest

SID/645
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e Datos de entrada:

- Temperaturas maximas promedio mensuales
- Temperaturas minimas promedio mensuales
- Latitud, longitud y altura de la localidad
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UNIDAD DEL SERVICIO NETEOROLOGICO NACIONAL

NORMALES CL INATOLOGICAS 1971-2000
ESTADO DE: HIDALGOD

ESTACION: 00013056 PACHUCA, PACHUCA LATITUD: 20°08°'00" N. LONGITUD: 098°44°00" W. ALTURA: NSNN.
ELENENTOS ENE FEB NAR ABR NAY JUN JuL AGD SEP ocT NOV DIC ANUAL
TENPERATURA MNAXINA

NORNAL 19.8 20.7 23.0 24.6 24.1 22.0 20.7 20.8 20.5 20.4 20.0 19.7 21. 4
NAXINA MENSUAL 25.1 22.8 25.6 28.8 26.9 26.0 22,6 23.2 23.5 22.5 22.0 22.0

ARO DE MAXINA 1981 1981 1973 1982 1983 1983 1980 1978 1977 1980 1985 1987

NAXINA DIARIA 35.0 29.0 28.4 40.0 32.0 33.0 27.0 27.0 27.0 27.0 26.0 25.0

FECHA MAXINA DIARIA 08/1981 07/1974 11/1973 18/1982 09/1988 06/1977 06/1983 27/1985 01/1981 10/1977 21/1977 05/1987

AROS CON DATOS 16 15 16 18 17 18 18 i7 17 i7 16 is
TENPERATURA NEDIA

NORMNAL 11.3 12.1 14.3 16,2 16.6 15.7 15.0 14.8 14.5 13.6 12.1 11.6 14.0
AROS CON DATOS 16 18 16 18 i7 13 18 i7 i7 17 15 15
TENPERATURA NININA

NORMAL 2.8 3.4 5.6 7.8 9.2 9.4 9.2 8.8 .4 6.9 4,2 3.5 6.6
NININA NENSUAL -3.0 -2.1 -0.8 4.3 6.4 5.2 6.8 5.9 5.6 3.3 -0.1 -0.2

ARO DE NINIMA 1986 1983 1986 1983 1985 1978 1980 1986 1985 1985 1982 1982

NININA DIARIA -9.0 -6.0 -7.0 -2.0 1.0 0.0 2.0 3.0 -2.0 -3.0 -6.0 -7.0

FECHA NININA DIARIA 12/1986 17/1983 25/1986 10/1983 03/1983 06/1978 286/1982 06/1982 30/1979 28/1982 06/1982 21/1982

AROS CON DATOS 16 18 16 18 i7 18 18 17 17 17 15 15

PRECIP ITACION

NORMAL 8.7 €.4 13.6 32.9 58.3 70.0 69.7 49.3 56.3 24.8 11.3 6.6 411.9
NAXINA NENSUAL 36.3 42.3 34.2 i0e.9 203.9 142.8 152.6 102.6 156.9 75.6 40.2 22.5

ARO DE MAXIMA 1983 1979 1972 1976 1980 1973 1974 1975 1974 1981 1983 1978

NAXINA DIARIA 19.7 13.5 22.0 27.6 114.0 43.8 60.0 22.2 654.0 28.8 13.9 20.3

FECHA NAXINA DIARIA  18,/1983 24/1981 04/1988 11/1976 14/1980 06/1983 04/1974 00/1975 20/1974 07/1976 05,/1983 18/1976

AROS CON DATOS 16 18 16 18 i7 13 18 18 17 iz 17 15
EVAPORACION TOTAL

NORMAL 121.0 137.4 181.7 181.4 187.5 156.4 147.9 153.4 133.7 136.7 117.3 112.6 1,767.0
AROS CON DATOS 16 s 15 15 16 18 17 i7 iz 16 16 is

NUNEROC DE DIAS CON

LLUVIA 2.6 2.6 3.1 6.9 9.4 1.7 12.4 9.3 10.0 5.2 3.2 1.9 76.3
AROS CON DATOS 16 18 16 18 i7 13 18 18 17 17 iz 15

NIEELA 4.4 2.2 2.1 1.4 2.1 3.3 4.7 4.5 6.9 7.1 3.5 5.1 47.3
AROS CON DATOS 16 18 17 18 iz 15 18 17 7 iz 15

GRANIZO 0.0 0.0 0.4 0.6 0.6 0.3 0.3 0.2 0.2 0.0 0.1 0.1 2.8
AROS CON DATOS 16 13 7 is iz 13 18 18 17 7 i7 15

TORNENTA E. 0.1 0.1 0.5 1.1 1.9 2.1 1.5 1.4 0.8 0.1 0.2 0.1 9.9
ARCS CON DATOS 16 18 iz 18 iz 18 18 18 17 7 iz 15
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ESTIMACION DE TEMPERATURAS HORARIAS MEDIAS MENSUALES, A PARTIR DE MEDIAS EXTREMAS.
Localidad Pachuca |Lat. (xx.x) 20.13 Long.(xxx.x) -98.75 Altitud (m) 2425
Enero Febrero Marzo Abril Mayo Junio Julio Agosto Septiembre Octubre Noviembre | Diciembre
Temp max 19.8 20.7 23 24.6 24.1 22 20.7 20.8 20.5 20.4 20 19.7
Temp min 2.8 3.4 5.6 7.8 9.2 9.4 9.2 8.8 8.4 6.9 4.2 3.5
Temp med 11.3 121 143 16.2 16.7 15.7 15.0 148 145 13.7 121 11.6
Hora min 6.547 6.332 6.070 5.769 5.523 5.394 5.445 5.655 5.944 6.235 6.486 6.606
Hora max 13.957 13.832 12.900 13.439 13.113 13.304 12.695 13.155 13.534 13.405 13.986 13.856
Hora
00:00 7.3 7.8 9.8 11.6 12.4 12.0 11.6 114 11.2 10.2 8.3 7.8
01:00 6.5 7.0 9.0 10.9 11.8 115 11.2 10.9 10.7 9.6 7.6 7.0
02:00 5.8 6.3 8.3 10.3 11.3 111 10.8 105 10.2 9.1 6.9 6.4
03:00 5.2 5.7 7.8 9.8 10.9 10.8 105 10.2 9.9 8.7 6.4 5.8
04:00 4.7 5.2 7.3 9.4 105 105 10.2 9.9 9.6 8.3 5.9 53
05:00 4.3 4.9 7.0 9.0 10.2 10.3 10.0 9.7 9.3 8.0 5.6 5.0
06:00 4.0 4.6 6.7 78 94 9.7 9.4 8.9 8.4 7.8 53 4.7
07:00 3.0 3.9 6.6 9.6 114 11.6 111 10.3 9.3 74 45 3.6
08:00 5.3 6.7 9.9 13.1 148 145 13.7 12,9 11.7 9.7 6.7 5.7
09:00 9.0 10.6 14.0 17.0 18.2 174 16.3 15.7 14.6 12.9 10.2 9.2
10:00 13.0 14.6 17.7 204 21.0 19.7 18.5 18.1 171 15.9 13.9 13.0
11:00 16.2 17.6 20.6 229 229 21.2 19.9 19.7 19.0 18.2 16.8 16.1
12:00 184 19.6 22.3 242 23.9 21.9 20.6 20.6 20.1 19.7 18.8 18.3
13:00 195 20.6 229 245 24.0 21.9 20.6 20.8 205 20.3 19.8 194
14:00 19.7 20.5 22.7 24.1 235 21.4 20.2 20.4 20.2 20.2 19.9 19.6
15:00 191 19.8 219 232 22.6 20.6 194 19.7 19.6 19.7 193 191
16:00 18.1 18.7 20.6 218 213 195 18.5 18.7 18.7 18.7 18.3 18.1
17:00 16.7 17.2 19.1 20.3 20.0 18.4 17.4 17.6 17.6 17.5 17.0 16.8
18:00 151 15.6 175 18.8 18.6 17.2 16.4 16.5 16.5 16.3 15.6 15.3
19:00 13.6 14.0 15.9 17.3 17.3 16.1 154 154 15.4 15.1 141 138
20:00 12.0 125 144 15.8 16.0 151 144 144 14.4 13.9 12.7 124
21:00 10.6 111 13.0 14.6 14.9 14.1 13.6 135 13.4 12.8 11.4 11.0
22:00 9.4 9.8 11.8 13.4 14.0 133 12.8 12.7 12.6 11.8 10.2 9.8
23:00 8.2 8.7 10.7 12.4 13.1 12.6 12.2 12.0 11.8 11.0 9.2 8.7
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ESTIMACION DE HUMEDADES RELATIVAS HORARIAS MEDIAS MENSUALES, A PARTIR DE MEDIAS EXTREMAS.
Localidad | Pachuca | Lat. (xx.x) | 20.13 | Long.(XXX.X) | -98.75 | Altitud (m) | 2425
Esta hoja de célculo estima la H R media horaria mensual a partir de los valores promedio de maximay de minima.
Los valores de H R max y H R min pueden ser calculados a partir de la media en el caso de no contar con los valores observados.
¢Desea utilizar valores observados? (Si/No): | no
Si no cuenta con los valores de la H R media, éstos pueden ser estimados a partir de la temp. minima.
¢Cuenta con los valores observados? (Si /No): no
ene feb mar abr may jun jul ago sep oct nov dic
Temp max 19.8 20.7 23 24.6 241 22 20.7 20.8 20.5 20.4 20 19.7
Temp med 11.3 121 143 16.2 16.7 15.7 15.0 148 145 13.7 12.1 11.6
Temp min 2.8 34 5.6 7.8 9.2 9.4 9.2 8.8 8.4 6.9 4.2 35
HR med observ 74 71 68 66 64 68 74 76 78 77 77 75
HR max observ
HR min observ
HRmed calc 60 59 56 56 59 64 66 65 65 62 60 61
HR max calc 86 84 79 78 81 85 86 86 85 84 85 86
HRmin calc 35 34 32 33 37 43 46 44 44 40 36 36
Hora max 6.547 6.332 6.070 5.769 5.523 5.394 5.445 5.655 5.944 6.235 6.486 6.606
Hora min 13.957 13.832 12.900 13.439 13.113 13.304 12.695 13.155 13.534 13.405 13.986 13.856
Hora (TSV)
00:00 73 71 68 68 72 76 78 76 76 73 72 72
01:00 75 74 70 70 73 78 79 78 78 75 74 75
02:00 77 75 72 72 75 79 81 80 79 77 76 77
03:00 79 77 73 73 76 80 82 81 80 78 78 79
04:00 80 78 75 74 77 81 83 82 81 80 79 80
05:00 81 80 76 75 78 82 83 83 82 81 80 81
06:00 82 80 76 78 81 84 85 85 85 81 81 82
07:00 85 82 77 74 75 77 80 80 82 83 84 85
08:00 79 74 68 64 65 68 70 71 74 75 77 79
09:00 67 63 57 53 54 58 61 62 64 65 66 68
10:00 55 51 46 44 46 51 54 54 56 55 55 56
11:00 46 42 39 38 41 46 49 48 49 48 46 47
12:00 39 37 34 34 38 43 46 45 45 43 40 40
13:00 36 34 32 33 37 43 46 44 44 41 37 37
14:00 35 34 33 34 39 45 47 46 45 41 37 36
15:00 37 36 35 37 42 47 50 48 47 43 38 38
16:00 40 40 39 40 45 51 54 51 50 46 41 41
17:00 44 44 43 44 49 55 57 55 54 50 45 45
18:00 49 48 47 49 53 59 61 59 58 54 50 49
19:00 54 53 51 53 57 62 65 63 61 58 54 54
20:00 58 57 56 57 61 66 68 66 65 62 59 58
21:00 62 62 59 60 64 69 71 69 68 65 63 62
22:00 66 65 63 63 67 72 74 72 71 68 66 66
23:00 70 68 66 66 70 74 76 74 74 71 69 69
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Localidad Pachuca |Lat.[°] 20.13 Long. [°] -98.75  [Altitud (m) 2425
Enero Febrero Marzo Abril Mayo Junio Julio Agosto Septiembre | Octubre Noviembre | Diciembre

Tem med 11.3 12.1 14.3 16.2 16.7 15.7 15.0 14.8 14.5 13.7 12.1 11.6
Tn [°C] 21.1 21.3 22.0 22.6 22.8 22.5 22.2 22.2 22.1 21.8 21.4 21.2
Oscilacion 17.0 17.3 17.4 16.8 14.9 12.6 115 12.0 12.1 135 15.8 16.2
Amplitud Zconfort 3.5 3.5 3.5 3.5 3.0 2.5 2.5 2.5 2.5 3.0 3.0 3.5
Rango min confort 17.6 17.8 18.5 19.1 19.8 20.0 19.7 19.7 19.6 18.8 18.4 17.7
Rango max confort 24.6 24.8 25.5 26.1 25.8 25.0 24.7 24.7 24.6 24.8 24.4 24.7

Oscilacion media de la temperatura del aire

Amplitud de la zona de confort [°C]

[°C]

Menos de 13 2.5
13-15 3
16-18 3.5
19-23 4
24-27 4.5
28-32 5
33-37 5.5
38-44 6
45-51 6.5

mas de 51 7
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e Sensacion Higrotérmica

Temperatura[°C]
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* Diagrama de Isorrequerimientos
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lciudad | Pachuca | GRAFICA SOLAR EQUIDISTANTE | Latitud [°] | 2013
ler SEMESTRE
10° - _A_N_ - 10°
200 _ -7 T~<_20
° PR \ I -~ °
30’\/ NPT R \7?:0
40° /, \,”\’\ “___A__ﬁ' ,\\\/ N 40°
RENEA N T Pt PR RN | Mostrar horas que deben protegerse (si/no): |

| Alero (si/no): |

Angulo fachada (0 = fachada Sur; 90 = fachada Este;
-90 = fachada Oeste; 180 = fachada Norte; 6 grados
a partir del Sur):

| Angulo alero (0a 90): |

| Partesol (si/no): |

Angulo fachada (0 = fachada Sur; 90 = fachada Este;
-90 = fachada Oeste; 180 = fachada Norte; 6 grados

a partir del Sur):
- S/ f 0° [ A S ~ 6
6pm \ s N7 S 2 ~ <7 / am
P ng WprDA\SPm’\me/ 1ol = 11am 10a,m"9an}’\§a”7 7a/m
\ b N7/ ~ P, H%°\ a - N L /7 A .
NS V< 7~_1 N < PRI Angulo partesol (0a 90):
A N2 T2 R P S SN
N\ . 7\ - BER ,'( < Vd
~ < ! 30 \ -,
NS o vy ! \ 47 N T N e
A\ Y4 ~ -~ - v
~ ~ / F=—i==" \ ¥ .
~ /7 So 20° -\
~ ~_ ! \ A P
(\ / ~+o _o__\—’ \ ’)
S S ] 10 \ v
~~1__ | __a--
S
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lciudad | Pachuca | GRAFICA SOLAR EQUIDISTANTE | Latitud [°] | 2013 |
ler SEMESTRE
R N
10 el 20°
20"’,—"\' T=~_20
o \ \ ) -~ o
U R e N ~J %
A Y S ! ~. /Y
40° R4 \_~ \ e Y 1 N~/ \\40° - -
O8N TN xT T R AR PN | Mostrar horas que deben protegerse (si/no): | si
50° 4 ,\i ,\/ \ - - / » ,< \\ 50°
I - -4 A} ’
/ N, \ A \ ) < /7 N0 \
SN K w7 L Ty AL kT | Alero (si/no): | no
07 £ NT ST AT A S NN )
~/ 7 N \N - \ ] N s\ -
~ro o N ¢« N Ve T N NN P
o 4 REYA RPN )\, K ‘\ l’. 1 \I\/ /00N v 7 v6amA unio Angulo fachada (0 = fachada Sur; 90 = fachada Este;
v N / Nz 7’ \ \ \ ° ,
/ sam N SN MR N TN ‘\M72yo -90 = fachada Oeste; 180 = fachada Norte; 6 grados 0
/ R~ N AR \ / ARV \ - . .
. ‘4"‘%’ KNI P ke URT st \ a partir del Sur):
1 - YOS AN ,lgw,emn’\ _ A% 800
=2dm S \ < - .
1/ \i < Jpmt N 41N = NN\ Vabril Z
I ~ <‘}‘W{"’ ‘= = AY] 1\ | Angulo alero (0 a 90): | 45
o\ o S ! I E .
! 7 ( T+ {1 IMaro | Partesol (si/no): | no
L X / VXD N Sk [ | R
»> \
r~ \ =97 ~d !
\ N\ 2 / ~ 7
\ A v B = I’ Febrero Angulo fachada (0 =fachada Sur; 90 = fachada Este;
P < QN DY AN / Enero -90 = fachada Oeste; 180 = fachada Norte; 6 grados 0
< AY Z > . .
NP = Cr—— S S "7m 6am a partir del Sur):
m \4prp A\spm IN 2 /7~ 1 \ pe - }_Q s\ 9an) 7N &am a/
A GRS A S b . S ¢ x _
APANA N Y P PR N N Angulo partesol (0a 90): 40
N\ . 7\ / == 3-6;-\ \ - < ,< Vi
N TS0 Sel VAT N TN
N/ \/\ \P-—A——’\_ v Y
N 1 ° \ - 7
~ /7 S o ] 20 \ PR \ ,
~ ~ -\ -
'(\ / ‘~‘_~___o__\—’ \ ’)
S~ 1 10° e
\\'L*——A———’\—’
S
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lciudad | Pachuca | GRAFICA SOLAR EQUIDISTANTE | Latitud [°] | 2013
ler SEMESTRE
100 _ _A_N_ _ 10
200 _--7 T=<_20°
o -7\ \ [} -~
30’,\/ \(,—*__-_~ﬂ‘~\/ \7?:0
o P \ ! ~ . .
a0 _~ ’ ¢ (R R R ~< N \40 | Mostrar horas que deben protegerse (si/no): | si
Vs \\,/ N \ ] o / \\</ \\
Y A7 | e A
RPN AT [ SN N A | Alero (si/no): | si
P 4 xS x \ Vo AN » x \ 2
60° s ,ONLT Nl N ,‘\—’\'_ T *IL 4N AN N 60°
/\\ Ve A% S \ \ . Z
(o0 Ye N -5 AN ‘ lunio Angulo fachada (0 = fachada Sur; 90 = fachada Este;
uni
70° 70° -90 = fachada Oeste; 180 = fachada Norte; 6 grados 0
; A\ Mayo a partir del Sur):
° \\\ S 80°
NRATAN SRS :
»v“,“;‘& Yy Abril | Angulo alero (0a 90): | 45
y A‘A‘ PadAS—— S,
~a /A "y‘ "“m":«q P X -
- X , artesol (si/no): no
\2{\&(‘1}1 S S IARRN] o | | {si/no) |
< ! febrero Angulo fachada (0 = fachada Sur; 90 = fachada Este;
-90 = fachada Oeste; 180 = fachada Norte; 6 grados 0
Enero a partir del Sur):
S 7’
VD Gpm /N 9o ap - SaGm lean” S 7
A S N S R R > AT Angulo partesol (0a 90): 40
. \,/ \7 /‘\l'____o_‘\—— \«/ \(/ b4
N PN ! 30° Vet Lo LT
~ S o T~ _-" s v
~ SK ! \ A\ Pid
(\ 1 ~\"‘~—-——“” \ ,)
S S ] 10° v
~ey 3o
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lciudad | Pachuca | GRAFICA SOLAR EQUIDISTANTE | Latitud [°] | 2013 |
ler SEMESTRE
. N
100 _____ 100
20:’__1- T=<_ 20
B -7\ \ ] -~ o
30//\/ \ _,f"""‘ﬂ\\ / \7?:0
PAy \ ) i~ ~
2NN \ [ P N N | Mostrar horas que deben protegerse (si/no): | Si
A O A E . e S N AL Sysor
AN 3¢ \*,,\ |‘ ll ;L\\// N St S .
AN VIR VL e e I SN N | Alero (si/no): | no
Y 20 NAGN /V\ Yo L) \// AN NP
N~ N < \ L -\~ ~r \I\ , ~ ,\/ \ -6 . —
700 RN/ AN INGATN Y L TR N M J“’;‘go Angulo fachada (0 = fachada Sur; 90 = fachada Este;
/ \ “\=T / N .
! spm 4 T K N - AN \,\’ ) *: X N P ayo -90 = fachada Oeste; 180 = fachada Norte; 6 grados 0
=~ NN - v 7 - .
30° *Pm\, AR \«(\:“ '*/L"/' , <( . ’\’9 _\8ant \ 50° a partir del Sur):
-~ ~ ~ N \ / N - - -
| 2 U \1/~p\n;\\¢\ ’l'lla«n\’ 1ao r ! ! bril
A = AY 7
| Angulo alero (0 a 90): | 45
o! [ ! I E
! N 7 ) CO | I Marzo - -
L X+H- A - \ Ve ~o 1~ r~a | Partesol (si/no): | Si
~ \ ~d 1
! b7 ¥ NNy 1= ! Febrero
\ AR 7 S 7
- | DZ = VEAN I I~ ] Angulo fachada (0 = fachada Sur; 90 = fachada Este;
N\ /7 E ,
N2 = \\ *’\ ~ nere -90 = fachada Oeste; 180 = fachada Norte; 6 grados 180
- - 6am
6pm Yem g ! T i .
P’Q \Aplp \3pm, me 15m-,' _ —11’am 10a,m’ \9an} g al a partir del Sur):
\ ’ N /\ T~ VN ,( / N ,/
N4 N /7 A \i'_ - - - N s \ —
AN 7\\7/ | 30 :\,z“\ /,\’\ 7 Angulo partesol (0a 90): 15
\/\ \/\ - , - - - - - \ ,\’ v
S SK ! 20 \ AN 7
4 < / ~+ o - __A- - \ _ )
~ ~I_ ] 0 \ _v -
~S~4__ | __a--
S
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lciudad | Pachuca | GRAFICA SOLAR EQUIDISTANTE | Latitud [°] | 2013
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e Atlas de Radiacidn Solar

PROGRAMA PARA OBTENER LOS DATOS DE IRRADIACION DIARIA PROMEDIO
MENSUAL PARA CUALQUIER PUNTO EN LA REPUBLICA MEXICANA. (MJ /m2)
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Componente de datos de iradiacidn solar a consultar IGLDBAL LI
I ”0 d | 0 Cl 0 n eS g I 0 b G ll d l [ed’a y Proporcione la Latitud de la localidad (Grados): 2013 5 I
Proporcione la Longitud de la localidad (Grados): .98.75
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horizontales e inclinadas, asi S
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e Datos de entrada:

- Irradiacion solar global y difusa promedio
diaria mensual en MJ/m?

- Datos geograficos de la ciudad
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Introduzca Irradiacién Global Horizontal Promedio Diaria Mensual [MJ/m?] Localidad Pachuca Latitud 20.13
Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic
16.3297 18.1285 19.8068 20.4252 21.4204 20.2431 20.8924 20.7209 18.8413 17.3349 16.0814 14.6911
Irradiacion Global Horizontal Promedio Diaria Mensual [Wh/m?|
Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic
4536.06 5035.73 5501.93 5673.71 5950.16 5623.13 5803.49 5755.85 5233.74 4815.29 4467.09 4080.89
Irradiancia Global Horizontal [W/m?]
hora Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic
01:00a.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
02:00a.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
03:00a.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
04:00a.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
05:00a.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
06:00a.m. 0.00 0.00 0.00 34.42 61.42 67.27 60.78 35.43 0.00 0.00 0.00 0.00
07:00 a.m. 66.97 102.83 142.36 175.52 203.69 199.48 199.33 178.46 135.91 96.89 64.97 49.95
08:00a.m. 228.32 270.78 313.11 338.34 364.68 347.98 356.01 343.44 298.12 258.07 224.23 198.93
09:00a.m. 400.04 446.22 488.18 502.29 524.81 494.99 511.78 509.53 464.38 426.62 393.86 358.79
10:00 a.m. 552.60 600.40 640.33 643.21 661.38 620.00 644.61 652.26 608.85 574.82 544.62 501.47
11:00 a.m. 657.74 706.02 743.90 738.51 753.34 704.01 734.02 748.79 707.18 676.38 648.54 600.05
12:00 p.m. 695.23 743.58 780.62 772.21 785.77 733.62 765.56 782.91 742.04 712.50 685.61 635.24
01:00 p.m. 657.74 706.02 743.90 738.51 753.34 704.01 734.02 748.79 707.18 676.38 648.54 600.05
02:00 p.m. 552.60 600.40 640.33 643.21 661.38 620.00 644.61 652.26 608.85 574.82 544.62 501.47
03:00 p.m. 400.04 446.22 488.18 502.29 524.81 494.99 511.78 509.53 464.38 426.62 393.86 358.79
04:00 p.m. 228.32 270.78 313.11 338.34 364.68 347.98 356.01 343.44 298.12 258.07 224.23 198.93
05:00 p.m. 66.97 102.83 142.36 175.52 203.69 199.48 199.33 178.46 135.91 96.89 64.97 49.95
06:00 p.m. 0.00 0.00 0.00 34.42 61.42 67.27 60.78 35.43 0.00 0.00 0.00 0.00
07:00 p.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
08:00 p.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
09:00 p.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10:00 p.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11:00 p.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12:00 a.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Introduzca Irradiacién Difusa Horizontal Promedio Diaria Mensual [MJ/m?] Localidad Pachuca Latitud 20.13
Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic
5.1006 6.01584 7.07904 7.9581 8.1778 8.49572 8.25622 8.04725 7.62054 6.79553 5.62782 5.18317
Irradiacion Difusa Horizontal Promedio Diaria Mensual [Wh/m?]
Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic
1416.84 1671.08 1966.42 2210.60 2271.63 2359.94 2293.41 2235.37 2116.83 1887.66 1563.30 1439.78
Irradiancia Difusa Horizontal [W/m?|
hora Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic
01:00a.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
02:00a.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
03:00a.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
04:00a.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
05:00a.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
06:00 a.m. 0.00 0.00 0.00 19.39 32.76 38.91 33.51 19.88 0.00 0.00 0.00 0.00
07:00 a.m. 28.92 45.82 66.22 86.21 95.83 102.24 96.99 87.33 71.50 51.08 31.46 24.66
08:00a.m. 84.98 105.20 128.56 148.48 154.60 161.26 156.15 150.19 138.47 118.56 93.57 84.24
09:00a.m. 133.12 156.20 182.08 201.95 205.08 211.94 206.95 204.17 195.97 176.51 146.89 135.40
10:00 a.m. 170.05 195.33 223.16 242.98 243.80 250.82 245.93 245.59 240.10 220.97 187.81 174.66
11:00 a.m. 193.27 219.93 248.98 268.77 268.15 275.27 270.43 271.62 267.84 248.93 213.53 199.34
12:00 p.m. 201.19 228.32 257.78 277.57 276.45 283.61 278.79 280.50 277.30 258.46 222.31 207.76
01:00 p.m. 193.27 219.93 248.98 268.77 268.15 275.27 270.43 271.62 267.84 248.93 213.53 199.34
02:00 p.m. 170.05 195.33 223.16 242.98 243.80 250.82 245.93 245.59 240.10 220.97 187.81 174.66
03:00 p.m. 133.12 156.20 182.08 201.95 205.08 211.94 206.95 204.17 195.97 176.51 146.89 135.40
04:00 p.m. 84.98 105.20 128.56 148.48 154.60 161.26 156.15 150.19 138.47 118.56 93.57 84.24
05:00 p.m. 28.92 45.82 66.22 86.21 95.83 102.24 96.99 87.33 71.50 51.08 31.46 24.66
06:00 p.m. 0.00 0.00 0.00 19.39 32.76 38.91 33.51 19.88 0.00 0.00 0.00 0.00
07:00 p.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
08:00 p.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
09:00 p.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10:00 p.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11:00 p.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12:00 a.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Angulo fachada (0 = fachada Sur; 90 = fachada Este; -90 = fachada Oeste; 180 = fachada Norte; 6 grados a partir del Sur): 180 |
Angulo inclinacién (0 = superficie Horizontal; 90 = superficie Vertical; 6 grados de inclinacién a partir de la horizontal): 90 |
Irradiancia Global en Superficie Inclinada [W/m?]
Localidad Pachuca Latitud 20.13 Fachada Norte Inclinacion Vertical
hora Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic

01:00a.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
02:00a.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
03:00a.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
04:00a.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
05:00a.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
06:00a.m. 0.00 0.00 0.00 67.16 121.10 128.52 118.20 69.26 0.00 0.00 0.00 0.00
07:00a.m. 16.73 25.67 32.61 80.81 144.34 144.68 142.82 82.97 34.94 25.68 18.12 14.39
08:00 a.m. 40.72 48.85 57.57 73.95 147.23 167.49 147.28 76.09 61.47 54.47 44.48 40.57
09:00a.m. 62.13 66.27 73.67 78.45 133.63 160.94 135.23 79.08 78.53 74.04 64.45 60.40
10:00 a.m. 71.71 76.19 79.37 83.62 110.62 144.28 113.55 84.23 86.46 84.89 76.54 72.72
11:00 a.m. 75.34 77.32 76.50 81.15 76.56 125.01 90.33 81.67 87.39 89.05 82.80 80.05
12:00 p.m. 76.04 76.82 73.65 76.57 52.82 112.21 73.30 64.01 86.29 89.79 83.58 81.16
01:00 p.m. 75.34 77.32 76.50 81.15 76.56 125.01 90.33 81.67 87.39 89.05 82.80 80.05
02:00 p.m. 71.71 76.19 79.37 83.62 110.62 144.28 113.55 84.23 86.46 84.89 76.54 72.72
03:00 p.m. 62.13 66.27 73.67 78.45 133.63 160.94 135.23 79.08 78.53 74.04 64.45 60.40
04:00 p.m. 40.72 48.85 57.57 73.95 147.23 167.49 147.28 76.09 61.47 54.47 44.48 40.57
05:00 p.m. 16.73 25.67 32.61 80.81 144.34 144.68 142.82 82.97 34.94 25.68 18.12 14.39
06:00 p.m. 0.00 0.00 0.00 67.16 121.10 128.52 118.20 69.26 0.00 0.00 0.00 0.00
07:00 p.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
08:00 p.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
09:00 p.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10:00 p.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11:00 p.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12:00 a.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Irradiancia Directa en Superficie Inclinada [W/m?]

Localidad Pachuca Latitud 20.13 Fachada Norte Inclinacion Vertical

hora Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic
01:00a.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
02:00a.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
03:00a.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
04:00 a.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
05:00 a.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
06:00 a.m. 0.00 0.00 0.00 41.02 78.21 77.39 74.40 42.43 0.00 0.00 0.00 0.00
07:00 a.m. 0.00 0.00 0.00 29.43 74.56 78.87 71.91 30.79 0.00 0.00 0.00 0.00
08:00 a.m. 0.00 0.00 0.00 7.14 60.74 70.98 59.48 8.32 0.00 0.00 0.00 0.00
09:00a.m. 0.00 0.00 0.00 0.00 40.85 57.06 41.02 0.00 0.00 0.00 0.00 0.00
10:00 a.m. 0.00 0.00 0.00 0.00 20.56 41.90 21.98 0.00 0.00 0.00 0.00 0.00
11:00 a.m. 0.00 0.00 0.00 0.00 5.58 30.38 7.85 0.00 0.00 0.00 0.00 0.00
12:00 p.m. 0.00 0.00 0.00 0.00 0.07 26.10 2.65 0.00 0.00 0.00 0.00 0.00
01:00 p.m. 0.00 0.00 0.00 0.00 5.58 30.38 7.85 0.00 0.00 0.00 0.00 0.00
02:00 p.m. 0.00 0.00 0.00 0.00 20.56 41.90 21.98 0.00 0.00 0.00 0.00 0.00
03:00 p.m. 0.00 0.00 0.00 0.00 40.85 57.06 41.02 0.00 0.00 0.00 0.00 0.00
04:00 p.m. 0.00 0.00 0.00 7.14 60.74 70.98 59.48 8.32 0.00 0.00 0.00 0.00
05:00 p.m. 0.00 0.00 0.00 29.43 74.56 78.87 71.91 30.79 0.00 0.00 0.00 0.00
06:00 p.m. 0.00 0.00 0.00 41.02 78.21 77.39 74.40 42.43 0.00 0.00 0.00 0.00
07:00 p.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
08:00 p.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
09:00 p.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10:00 p.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
11:00 p.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
12:00a.m. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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e Datos de entrada:

- Irradiacién solar global y difusa promedio
noraria mensual en W/m?

- Datos geograficos de |la ciudad y datos
climatolégicos obtenidos anteriormente
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Eficacia Luminosa Global [lum/W]
Localidad Pachuca Latitud 20.13
Hora Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic

01:00 a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
02:00 a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
03:00 a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
04:00 a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
05:00 a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
06:00 a.m. 0.000 0.000 0.000 105.927 110.181 109.847 110.087 106.024 0.000 0.000 0.000 0.000
07:00 a.m. 105.968 105.882 110.632 110.814 111.271 111.964 111.169 110.757 110.003 109.371 105.238 105.531
08:00 a.m. 111.805 112.056 112.220 112.448 112.849 112.567 112.704 112.344 111.561 110.725 110.643 110.744
09:00 a.m. 108.093 113.488 113.695 113.892 114.214 113.876 114.032 113.740 112.990 112.128 111.980 112.041
10:00a.m. 109.044 109.427 109.764 114.961 115.220 114.849 115.026 114.786 114.070 113.201 113.027 113.073
11:00a.m. 109.600 109.992 110.321 115.591 110.859 115.437 115.631 115.421 114.724 113.849 108.812 108.777
12:00 p.m. 109.749 110.143 110.468 115.780 111.004 115.627 115.828 110.698 114.931 114.049 108.961 108.925
01:00 p.m. 109.533 109.921 110.248 115.547 110.816 115.419 115.615 115.398 114.696 113.813 108.749 108.714
02:00 p.m. 108.996 109.366 109.691 114.910 115.180 114.823 115.003 114.757 114.038 113.166 112.993 113.043
03:00 p.m. 108.178 113.532 113.722 113.902 114.212 113.871 114.028 113.740 112.999 112.152 112.029 112.101
04:00 p.m. 111.995 112.235 112.386 112.585 112.944 112.628 112.757 112.415 111.653 110.852 110.814 110.928
05:00 p.m. 106.363 106.281 110.921 111.088 111.489 112.052 111.303 110.915 110.182 109.587 105.603 105.907
06:00 p.m. 0.000 0.000 0.000 106.400 110.473 110.068 110.277 106.319 0.000 0.000 0.000 0.000
07:00 p.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
08:00 p.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
09:00 p.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
10:00 p.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
11:00 p.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
12:00a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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Eficacia Luminosa Difusa [lum/W]
Localidad Pachuca Latitud 20.13
Hora Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic

01:00 a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
02:00a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
03:00a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
04:00 a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
05:00 a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
06:00 a.m. 0.000 0.000 0.000 167.241 152.546 151.449 152.626 167.243 0.000 0.000 0.000 0.000
07:00a.m. 165.390 161.377 147.703 146.300 146.537 131.962 146.531 146.897 147.548 148.335 162.627 165.074
08:00a.m. 146.853 144.847 142.948 141.886 142.317 141.572 142.074 142.210 142.604 143.122 144.747 145.767
09:00 a.m. 149.811 141.114 139.178 138.171 138.629 137.818 138.191 138.208 138.559 139.238 141.094 142.181
10:00 a.m. 145.018 141.355 137.701 135.055 135.526 134.724 135.033 134.960 135.313 136.172 138.301 139.497
11:00a.m. 141.893 138.046 134.275 132.833 132.003 132.637 132.926 132.774 133.117 134.072 139.014 140.972
12:00 p.m. 140.715 136.802 132.991 131.921 130.815 131.862 132.151 130.348 132.271 133.228 137.841 139.829
01:00 p.m. 141.707 137.850 134.075 132.566 131.888 132.527 132.826 132.637 132.945 133.852 138.842 140.800
02:00 p.m. 144.885 141.186 137.499 134.743 135.289 134.565 134.892 134.784 135.118 135.960 138.094 139.316
03:00 p.m. 150.044 141.383 139.345 138.230 138.618 137.787 138.165 138.206 138.609 139.388 141.392 142.546
04:00 p.m. 148.007 145.928 143.950 142.720 142.893 141.938 142.396 142.639 143.158 143.891 145.782 146.883
05:00 p.m. 166.477 162.478 149.452 147.961 147.858 132.841 147.344 147.859 148.630 149.639 163.633 166.109
06:00 p.m. 0.000 0.000 0.000 168.545 154.317 152.787 153.781 168.054 0.000 0.000 0.000 0.000
07:00 p.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
08:00 p.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
09:00 p.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
10:00 p.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
11:00 p.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
12:00a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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lluminancia Global en Superficie Horizontal [klux]
Localidad Pachuca Latitud 20.13
Hora Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic

01:00a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
02:00a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
03:00a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
04:00a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
05:00a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
06:00a.m. 0.000 0.000 0.000 3.646 6.768 7.390 6.691 3.756 0.000 0.000 0.000 0.000
07:00 a.m. 7.097 10.888 15.750 19.450 22.665 22.334 22.159 19.765 14.950 10.597 6.838 5.272
08:00a.m. 25.527 30.343 35.138 38.045 41.154 39.171 40.124 38.584 33.258 28.575 24.810 22.030
09:00a.m. 43.242 50.641 55.503 57.207 59.940 56.368 58.360 57.954 52.470 47.835 44,105 40.200
10:00 a.m. 60.258 65.701 70.285 73.944 76.204 71.206 74.147 74.871 69.451 65.070 61.557 56.702
11:00 a.m. 72.089 77.657 82.067 85.365 83.514 81.269 84.876 86.426 81.130 77.005 70.569 65.271
12:00 p.m. 76.301 81.900 86.234 89.406 87.224 84.827 88.674 86.667 85.284 81.260 74.704 69.194
01:00 p.m. 72.044 77.606 82.013 85.333 83.482 81.256 84.864 86.409 81.110 76.981 70.529 65.234
02:00 p.m. 60.231 65.664 70.239 73.911 76.179 71.190 74.132 74.852 69.432 65.050 61.538 56.688
03:00 p.m. 43.276 50.661 55.517 57.212 59.939 56.365 58.358 57.954 52.474 47.846 44,124 40.221
04:00 p.m. 25.570 30.391 35.189 38.092 41.188 39.192 40.143 38.608 33.286 28.608 24.848 22.067
05:00 p.m. 7.123 10.929 15.791 19.498 22.709 22.352 22.186 19.794 14.974 10.618 6.861 5.290
06:00 p.m. 0.000 0.000 0.000 3.663 6.786 7.405 6.703 3.767 0.000 0.000 0.000 0.000
07:00 p.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
08:00 p.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
09:00 p.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
10:00 p.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
11:00 p.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
12:00 a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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lluminancia Difusa en Superficie Horizontal [klux]

Localidad Pachuca Latitud 20.13
Hora Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic

01:00a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
02:00a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
03:00a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
04:00a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
05:00a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
06:00a.m. 0.000 0.000 0.000 3.243 4.997 5.892 5.114 3.324 0.000 0.000 0.000 0.000
07:00a.m. 4.783 7.394 9.782 12.613 14.043 13.492 14.212 12.829 10.550 7.577 5.117 4.071
08:00a.m. 12.479 15.238 18.377 21.067 22.003 22.830 22.185 21.359 19.746 16.969 13.543 12.279
09:00a.m. 19.942 22.042 25.342 27.904 28.430 29.209 28.598 28.218 27.154 24.577 20.726 19.252
10:00a.m. 24.661 27.611 30.729 32.816 33.042 33.792 33.208 33.144 32.488 30.090 25.974 24.365
11:00a.m. 27.424 30.360 33.431 35.702 35.397 36.511 35.947 36.065 35.654 33.374 29.684 28.101
12:00 p.m. 28.311 31.234 34.283 36.618 36.164 37.397 36.842 36.563 36.678 34.434 30.643 29.050
01:00 p.m. 27.388 30.317 33.382 35.630 35.366 36.481 35.920 36.027 35.608 33.319 29.647 28.067
02:00 p.m. 24.638 27.578 30.684 32.740 32.984 33.752 33.173 33.101 32.442 30.044 25.936 24.333
03:00 p.m. 19.973 22.084 25.373 27.916 28.427 29.202 28.593 28.217 27.164 24.603 20.769 19.301
04:00 p.m. 12.577 15.352 18.506 21.191 22.092 22.839 22.235 21.423 19.823 17.060 13.640 12.373
05:00 p.m. 4.814 7.444 9.897 12.756 14.169 13.582 14.291 12.913 10.628 7.643 5.149 4.096
06:00 p.m. 0.000 0.000 0.000 3.268 5.055 5.944 5.153 3.340 0.000 0.000 0.000 0.000
07:00 p.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
08:00 p.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
09:00 p.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
10:00 p.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
11:00 p.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
12:00a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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lluminancia Global en Superficie Inclinada [klux]

Localidad Pachuca Latitud 20.13 Fachada Norte Inclinacidn Vertical
Hora Ene Feb Mar Abr May Jun Jul Ago Sep Oct Nov Dic

01:00a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
02:00a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
03:00a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
04:00a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
05:00a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
06:00a.m. 0.000 0.000 0.000 4.215 10.461 10.839 10.058 4.371 0.000 0.000 0.000 0.000
07:00a.m. 2.776 4,127 4.835 9.716 16.194 16.734 15.985 9.949 5.163 3.842 2.939 2.380
08:00 a.m. 5.961 6.990 8.043 9.881 18.041 20.259 18.020 10.140 8.543 7.673 6.401 5.900
09:00 a.m. 9.045 8.993 9.705 10.115 16.701 19.943 16.861 10.187 10.261 9.871 8.832 8.385
10:00 a.m. 9.944 10.135 10.056 10.053 13.425 17.627 13.752 10.103 10.605 10.740 10.043 9.694
11:00a.m. 10.081 9.841 9.133 9.029 8.575 14.675 10.137 9.061 10.113 10.795 10.732 10.621
12:00 p.m. 10.032 9.598 8.540 8.051 5.141 12.665 7.373 6.682 9.702 10.687 10.675 10.625
01:00 p.m. 10.067 9.827 9.119 9.010 8.568 14.667 10.131 9.051 10.100 10.777 10.719 10.608
02:00 p.m. 9.935 10.123 10.041 10.030 13.407 17.613 13.741 10.090 10.590 10.723 10.028 9.681
03:00 p.m. 9.059 9.010 9.717 10.119 16.700 19.941 16.859 10.186 10.264 9.882 8.850 8.406
04:00 p.m. 6.007 7.043 8.099 9.932 18.076 20.281 18.040 10.166 8.576 7.715 6.446 5.945
05:00 p.m. 2.794 4.156 4.892 9.769 16.230 16.739 16.006 9.980 5.201 3.876 2.957 2.395
06:00 p.m. 0.000 0.000 0.000 4.215 10.417 10.797 10.028 4.371 0.000 0.000 0.000 0.000
07:00 p.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
08:00 p.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
09:00 p.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
10:00 p.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
11:00 p.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
12:00a.m. 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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e El programa puede auxiliar al disenador
bioclimatico para conocer los requerimientos
para alcanzar el confort

* Proporciona informacion valiosa acerca del
recurso solar: niveles horarios mensuales de
irradiancia e iluminancia
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