

















GREECE Site No. 309 ATHENS
Inclined surfaces - ground albedo 0.20 assumed.

Latitude 37 58' N Longitude 23 43' E Height 107 metres

257

Computer file GREEC309.INC

Units kWh/square metre per day

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes.

Jan Feb Mar  Apr May Jun

Horizontal G mean 1.75 2.62 3.82 5.15 6.41 6.84
D mean 0.95 1.34 1.81 2.22 2.35 2.19
10 Deg South Gm 2.06 2.97 4.15 540 6.54 6.87
Dm 1.00 1.40 1.87 2.28 2.39 2.23
30 Deg South Gm 2.52 3.46 4.51 5.51 6.35 6.47
Dm 1.05 1.47 1.90 2.30 2.41 2.22
Latitude South  Gm 2.64 3.57 4.53 5.41 6.11 6.15
tit 37 88' N Dm 1.05 1.47 1.89 2.28 2.38 2.20
60 Deg South Gm 2.76 3.58 4.26 4.74 5.00 4.84
Dm 1.01 1.41 1.77 2.11 2.21 2.06
Vertical South Gm 2.42 2.96 3.18 3.09 2.84 2.53
Om 0.86 1.19 1.46 1.74 1.84 1.76
Vertical SE/SW Gm 1.96 2.48 2.94 3.24 3.38 3.30
Om 0.82 1.14 1.43 1.73 1.88 1.83
Vertical E/W Gm 1.18 1.66 2.33 2.96 3.50 3.69
Om 0.71 0.99 1.32 1.68 1.90 1.88
Vertical NE/NW Gm 0.65 0.95 1.49 2.10 2.68 2.98
Dm 0.61 0.85 1.19 1.53 1.75 1.78
Vertical North Gm 0.57 0.79 1.12 1.47 1.82 2.06
Dm 0.57 0.79 1.12 1.44 1.64 1.70

Jul
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Data period (1966-1975)
kWh/mA2 per day.
Oct Nov Dec Mean

3.38 2.33 1.69 4.33

1.35 1.03 0.82 1.66
3.85 2.79 2.06 4.63
1.44 1.12 0.88 1.72
4.49 3.49 2.65 4.88
1.56 1.23 0.95 1.78
4.63 3.67 2.82 4.85
1.69 1.25 0.96 1.78
4.62 3.87 3.03 4.39
1.58 1.26 0.95 1.70
3.75 3.40 2.74 3.07
1.40 1.13 0.84 1.46
3.19 2.73 2.17 3.01
1.33 1.05 0.79 1.44
2.18 1.59 1.22 2.54
1.16 0.86 0.67 1.36
1.16 0.78 0.60 1.70
0.96 0.71 0.56 1.21
0.87 0.66 0.52 1.20
0.87 0.66 0.52 1.13

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

1
1
1
1
60 Deg South Gm/Gmean 1. .37 1.12 0.92 0.78 0.71
Vertical South GnvGmean 1.38 .13 0.83 0.60 0.44 0.37

1

0

0

Horizontal .00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.18 1.13 1.09 1.05 1.02 1.00
30 Deg South Gm/Gmean 1.44 1.32 1.18 1.07 0.99 0.95
Latitude South Gm/Gmean 1.51 1.36 1.19 1.05 0.95 0.90
1
1

Vertical SE/SW Gm/Gmean 1.12 0.95 0.77 0.63 0.53 0.48
Vertical E/W Gm/Gmean 0.67 0.63 0.61 0.57 0.55 0.54
Vertical NE/NW GmvGmean 0.37 0.36 0.39 0.41 0.42 0.44
Vertical North Gm/Gmean 0.33 0.30 0.29 0.28 0.28 0.30

1.00
1.02
0.97
0.93
0.75
0.40
0.50
0.54
0.42
0.28

1.00
1.05
1.06
1.04
0.89
0.54
0.60
0.56
0.38
0.24

1.00
1.09
1.18
1.18
1.10
0.78
0.74
0.60
0.36
0.24

Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes,

Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21
Horizontal Gmax 3.04 4,06 5.83 6.95 7.72 7.98
D clear 1.14 1.25 1.24 1.63 1.82 1.88
10 Deg South Ge 3.72 4.78 6.39 7.27 7.81 7.97
Dc 1.28 1.45 1.34 1.73 1.87 1.88
30 Deg South Ge 4.79 573 6.97 7.29 7.38 7.42
Dc 1.52 1.67 1.49 1.82 1.89 1.89
Latitude South Gc 5.08 5.95 7.00 7.10 7.02 7.02
tit 37 58' N Dec 1.59 1.73 1.53 1.84 1.89 1.89
60 Deg South Ge 5.45 6.04 6.50 6.00 5.53 5.43
Dc 1.68 1.80 1.60 1.83 1.85 1.84
Vertical South Ge 4.83 4.96 4.57 3,55 2.84 2.68
De 1.58 1.68 1.56 1.71 1.72 1.72
Vertical SE/SW Ge 3.78 4.13 4.48 4.14 3.84 3.77
De 1.40 1.57 1.55 1.78 1.83 1.84
Vertical E/W Ge 2.05 2.68 3.63 4.06 4.28 4.35
Dc 1.06 1.30 1.44 177 1.90 1.93
Vertical NE/NW  Gc 0.87 1.24 2.05 2.75 3.29 3.44
De 0.79 1.00 1.24 1.58 1.76 1.81
Vertical North  Ge 0.73 0.89 1.12 1.57 2.04 2.19
Dc 0.73 0.89 1.12 1.41 1.61 1.66

Monthly clear day values of ratio (daily global irradiation on slope/daily

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Ge/Gmax  1.22 1.18 1.10 1.05 1.01 1.00
30 Deg South Ge/Gmax  1.58 1.41 1.20 1.05 0.96 0.93
Latitude South Gec/Gmax 1.67 1.47 1.20 1.02 0.91 0.88
60 Deg South Ge/Gmax  1.79 1.49 1,12 0.86 0.72 0.68
Vertical South Gc/Gmax 1.59 1.22 0.78 0.51 0.37 0.34
Vertical SE/SW Gc/Gmax 1.24 1.02 0.77 0.60 0.50 0.47
Vertical E/W Gc/Gmax 0.67 0.66 0.62 0.58 0.55 0.55
Vertical NE/NW Gc/Gmax 0.29 0.31 0.35 0.40 0.43 0.43
Vertical North Gc/Gmax 0.24 0.22 0.19 0.23 0.26 0.27

Sunshine data
Mean sunshine  Hours 4.0 53 6.1 7.9 10.4 11.2
Max. sunshine Hours 9.1 100 10.7 124 13.2 133

Jul 4

Aug 4 Sep 4

7.15
2.04
7.35
2.10
7.21
2.15
6.96
2.14
5.74
2.06
3.24
1.82
3.93
1.92
3.99
1.94
2.85
1.73
1.71
1.63

5.98
1.62
6.40
1.70
6.77
1.83
6.73
1.86
6.07
1.87
4.06
1.72
4.12
1.72
3.51
1.62
2.13
1.37
1.28
1.22

1.00 1.00 1.00 1.00
1.14 1.20 1.22 1.07
1.33 1.50 1.57 1.13
1.37 1.58 1.67 1.12
1.37 1.66 1.79 1.01
1.11 1.46 1.62 0.71
0.94 1.17 1.28 0.69
0.64 0.68 0.72 0.59

0.26 0.28 0.31 0.28

kWh/m”2 per day.

horizontal surface global irradiation).

1.00
1.00
0.94
0.89
0.69
0.35
0.48
0.55
0.43
0.27

12.1
13.3

1.00
1.03
1.01
0.97
0.80
0.45
0.55
0.56
0.40
0.24

11.6
12.9

4
4
1
1
1
0.68
0
0

Oct 4 Nov4 Dec4d Mean
4.73 3.40 2.58 5.61
1.37 1.17 0.92 1.50
5.37 4.12 3.29 6.03
1.51 1.33 1.06 1.60
6.22 5.19 4.43 6.40
1.70 1.56 1.28 1.73
6.38 5.47 4.76 6.37
1.75 1.62 1.35 1.76
6.28 5.77 5.24 5.79
1.82 1.71 1.45 1.78
4.91 5.00 4.81 4.01
1.69 1.60 1.39 1.66
4.28 3.97 3.69 3.99
1.62 1.45 1.23 1.65
3.01 2.26 1.84 3.33
1.40 1.12 0.91 1.53
1.51 0.97 0.74 2.10
1.11 0.85 0.69 1.31
0.99 0.78 0.64 1.34
0.99 0.78 0.64 1.19
1.00 1.00 1.00 1.00
1.13 1.21 1.27 1.08
1.32 1.53 1.72 1.14
1.35 1.61 1.85 1.13
1.33 1.70 2.03 1.03
1.04 1.47 1.86 0.71
0.90 1.17 1.43 0.71
0.64 0.67 0.71 0.59
0.32 0.28 0.29 0.37
0.21 0.23 0.25 0.24
7.3 6.1 46 8.0
103 9.7 8.7 11.2
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IRELAND Site No. 56

Inclined surfaces - ground albedo 0.20 assumed.
Longitude 7 54'W

Latitude 53 §' N

BIRR

Height 72 metres

Computer file IRELA056.INC

Units kWh/square metre per day
Data period (1.1971-12.1975)

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes.

Horizontal G mean
10 Deg South
30 Deg South
Latitude South
tit 53 5' N
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW

Vertica! North

§9995999599559595%

Jan

0.70

Feb

1.37
0.81
1.63
0.82
2.03
0.81
2.26
0.75
2.27
0.72
2.05
0.58
1.67
0.58
1.03
0.55
0.57
0.52
0.49
0.49

Mar

2.48
1.42
2.76
1.44
3.1
1.41
3.17
1.29
3.12
1.24
2.54
0.98
2.28
0.98
1.70
0.94
1.09
0.89
0.86
0.86

Apr
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Monthly mean values of ratio (daily global irradiation on

Horizontal
10 Deg South Gm/Gmean
30 Deg South Gm/Gmean

Latitude South Gm/Gmean
60 Deg South Gm/Gmean
Vertical South  Gm/Gmean
Vertical SE/SW Gm/Gmean
Vertical E/W Gm/Gmean
Vertical NE/NW  Gm/Gmean
Vertical North Gm/Gmean

1
1
1
1
1
1.79
1
0
0

0.40

1

1

1

1

1

1
1.22
0.

0.

0.

1.00
1.11
1.25
1
1

May

4.73
2.69
4.86
2.71
4.82
2.63
4.32
2.37
4.08
2.27
2.76
1.76
2.93
1.74
2.86
1.72
2.33
1.68
1.89
1.66

Jun

1.85

Jul
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3.89
2.31
4.06
2.34
4.13
2.27
3.80
2.05
3.62
1.96
2.55
1.51
2.59
1.49
2.34
1.46
1.81
1.41
1.45
1.39

Sep
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kWh/mA2 per day.

Oct Nov Dec Mean

1.68 0.92 0.54 2.77
1.00 0.55 0.36 1.61
1.93 1.15 0.71 2.96
1.01 0.56 0.36 1.63
2.28 1.51 0.98 3.15
0.99 0.55 0.35 1.58
2.43 1.76 1.18 3.04
0.90 0.50 0.31 1.43
2.41 179 1.21 2.95
0.86 0.48 0.30 1.37
2.08 1.68 1.18 2.25
0.68 0.38 0.23 1.07
1.76 1.31 0.91 2.13
0.68 0.38 0.24 1.06
1.16 0.70 0.44 1.75
0.66 0.38 0.24 1.04
0.70 0.37 0.23 1.28
0.63 0.36 0.22 1.00
0.60 0.34 0.22 1.05
0.60 0.34 0.22 0.98

slope/daily horizontal surface global irradiation).

1.00
1.03
1.02
0.91
0.86
0.58
0.62
0.61
0.49
0.40

1.00
1.01
0.99
0.86
0.81
0.53
0.57
0.58
0.49
0.41

1.00
1.02
1.00
0.88
0.83

1.00
1.04
1.06
0.98
0.93
0.66
0.67
0.60
0.47
0.37

1.00
1.09
1.19
1.17
1.14
0.89
0.82
0.65
0.44
0.34

Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes,

Assumed dates

Horizontal Gmax
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10 Deg South
30 Deg South
Latitude South
tit 53 5'N
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW

Vertical North
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2.73
0.54
3.56
0.61
4.94
0.73
5.85
0.84
5.96
0.86
5.62
0.90
4.37
0.84
2.41
0.71
0.87
0.61
0.58
0.58

4.56
0.65
5.34
0.74
6.43
0.87
6.83
1.00
6.76
1.04
5.48
1.13
4.98
1.10
3.57
1.01
1.71
0.91
0.86
0.86

Monthly clear day values of ratio (daily global irradiation

Horizontal

10 Deg South Ge/Gmax
30 Deg South Ge/Gmax
Latitude South  Gc/Gmax
60 Deg South Ge/Gmax
Vertical South  Gc/Gmax
Vertical SE/SW Gc/Gmax
Vertical E/W Gc/Gmax
Vertical NE/NW  Gc/Gmax
Vertical North  Gc/Gmax

Sunshine data
Mean sunshine  Hours
Max. sunshine Hours

1.00
1.49
2.36
3.03
3.14
3.14
2.32
0.99
0.28
0.25

1.00
1.30
1.81
2.14
2.18
2.02

1.00
1.08
1.16
1.12
1.08
0.76
0.80
0.69
0.42
0.23

7.77
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Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21

8.16
1.28
8.38
1
8
1

1.00
1.03
1.02
0.90
0.85
0.52
0.62
0.65
0.47
0.31

5.6
14.5

Jul 4

AN 2 W AU A A A 2O =~ = =00
F'S
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1.00
1.02
1.02
0.90
0.85
0.52
0.63
0.66
0.48
0.31

Aug 4 Sep 4
6.65 5.33
1.28 0.87
7.03 5.96
1.30 0.87
7.37 6.91
1.42 1.01
6.94 7.09
1.53 1.15
6.62 6.95
1.56 1.18
4.50 5.36
1.59 1.27
4.94 5.26
1.61 1.26
4.62 4.14
1.58 1.18
3.08 2.24
1.42 1.05
1.86 1.09
1.31 0.98

1.00
1.06
1.1
1.04
1.00
0.68
0.74
0.69
0.46
0.28

12.0

4.0
10.1

1.00 1.00 1.00 1.00
1.15 1.25 1.32 1.07
1.36 1.64 1.82 1.14
1.45 1.91 2.18 1.10
1.43 1.95 2,24 1.07
1.24 1.83 2.18 0.81
1.04 1.42 1.68 0.77
0.69 0.76 0.81 0.63
0.42 0.40 0.43 0.46
0.36 0.37 0.41 0.38

kWh/mA2 per day.
Oct 4 Nov4 Dec4 Mean
3.16 1.87 1.08 4.81

0.56 0.34 0.20 0.79
3.95 2.74 1.87 5.38

0.64 0.40 0.25 0.83
5.20 4.23 3.27 6.19
0.77 0.50 0.31 0.94
5.93 5.35 4.40 6.36
0.88 0.60 0.37 1.06
5.98 5.53 4.62 6.24
0.91 0.61 0.39 1.09
5.31 65.44 4.79 4.91
0.95 0.65 0.41 1.16
4.50 4.16 3.49 4.65
0.92 0.61 0.37 1.14
2.85 2.04 1.35 3.58
0.81 0.52 0.32 1.08
1.20 0.61 0.31 2.06
0.70 0.45 0.29 0.98
0.66 0.43 0.29 1.25
0.66 0.43 0.29 0.92

slope/daily horizonta! surface global irradiation).

1.00 1.00 1.00 1.00
1.25 1.47 173 1.12
1.65 2.26 3.03 1.29
1.88 2.86 4.07 1.32
1.89 2,96 4.28 1.30
1.68 2.91 4.43 1.02
1.42 2,22 3.23 0.97
0.90 1.09 1.26 0.74
0.38 0.33 0.29 0.43

0.21 0.23 0.27 0.286
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IRELAND Site No. 58
ground albedo 0.20 assumed.

Inclined surfaces -
Latitude 52 40' N

Longitude 7 16'W

KILKENNY

Height 64 metres

Computer file

259

IRELA058.INC

Units kWh/square metre per day
Data period (1.1969-12.1975)

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes.

Horizontal

10 Deg South

30 Deg South

Latitude South
tilt 52 40' N

60 Deg South

Vertical South

Vertical SE/SW

Vertical E/W

Vertical NE/NW

Vertical North

oo
33
3

g8

799959995959 59999%

Jan

Feb

Apr

4.20
2.28
4.45

Monthly mean values of ratio (daily global irradiation on

Horizontal

10 Deg South

30 Deg South
Latitude South
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW
Vertical North

Gm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean
GnvVGmean
Gm/Gmean

A B NW~N®O®DOMNO
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C OO = = =& s s

.00
.19
.47
.63
.63
.47
.20
.75
0.41
0.36

O = =4 a4 s

1.00
1.1
1.26
1.28
1.26
1.03
0.92
0.69
0.44
0.34

May

4.84
2.59
4.97
2.61
4.92

1.
1.64

Jun

5.70
3.07

2.84
1.93
2.34
1.93

Jul

1.76

Aug

1
1.
1.
1

A AN AN W W W W W

0.63

kWh/mA2 per day.

Nov

©000000+0 020020
w
[3,]

slope/daily horizontal surface global irradiation).

1.00
1.03
1.02
0.91
0.86
0.57
0.62
0.62
0.50
0.40

1.00
1.01
0.98
0.86
0.80
0.52
0.57
0.59
0.50
0.41

1.00
1.02
0.99
0.88
0.82
0.54
0.59
0.59
0.49
0.41

1.00
1.04
1.06
0.98
0.93
0.65
0.67
0.61
0.47
0.37

Estimated clear day means of daily global radiation Ge¢ and diffuse radiation Dc on inclined planes,

Assumed dates
Horizontal
10 Deg South
30 Deg South
Latitude South
tiit 52 40' N
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW

Vertical North
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0.41
0.40
0.40

2.91
0.55
3.79
0.61
5.24
0.74
6.18
0.85
6.30
0.88
5.82
0.92
4.60
0.86
2.54
0.73
0.90
0.63
0.60
0.60

4.72
0.55
5.53
0.63
6.65
0.75
7.05
0.89
6.98
0.93
5.63
1.06
5.15
1.04
3.70
0.98
1.77
0.90
0.87
0.87

6.60
0.99
7.12
1.04
7.65
1.17
7.37
1.31
7.07
1.35
4.94
1.45
5.27
1.45
4.62
1.39
2.83
1.26
1.48
1.18

Monthly clear day values of ratio (daily global irradiation

Horizontal

10 Deg South

30 Deg South
Latitude South
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW
Vertical North

Sunshine data
Mean sunshine
Max. sunshine

Ge/Gmax
Ge/Gmax
Gce/Gmax
Ge/Gmax
Ge/Gmax
Ge/Gmax
Ge/Gmax
Ge/Gmax
Ge/Gmax

Hours
Hours
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DO NN ®O
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0.24
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1.00
1.08
1.16
1.12

7.99
0.78
8.25
0.83
8.29
0.96
7.45
1.15
6.98
1.21
4.35
1.45
5.25
1.46
5.46
1.47
3.91
1.41
2.45
1.36

Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21

8.63
0.95
8.85
1.02
8.75
1.14
7.73
1.32
7.20
1.38
4.36
1.59
5.33
1.61
5.69
1.62
4.17
1.54
2.68
1.47

1.00
1.14
1.35
1.43
1.42
1.22
1.03
0.68
0.41
0.36

OO O =+ 4 =& & s s
w
©

Dec
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41
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Mean
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KWh/mA2 per day.

Jul 4 Aug4 Sep4 Oct4 Nov4 Dec4 Mean

SN = b NSO~ DO®
n
w

A A W AR S AR AD N =~ -
2]
w

5
0
6
0
6
0
7
1
6
1
)
1
)
1
4
1
2
1
1
0

.35
.74
.00
.74
.94
.88
.12
.02
.97
.06
.35
.19
.30
.19
.21
.13
.29
.03
.10
.98

0.73
0.68
0.68

1.94
0.42
2.79
0.49
4.23
0.61
5.30
0.71
5.48
0.74
5.36
0.76
4.10
0.70
2.01
0.57
0.62
0.47
0.45
0.45

on slope/daily horizontal surface global irradiation).

1.00
1.03
1.04
0.93
0.87
0.54
0.66
0.68
0.49
0.31

13.2

1.00
1.02
1.01
0.90
0.83
0.50
0.62
0.66
0.48
0.31

1.00
1.03
1.02
0.91
0.85
0.52
0.63
0.67
0.49
0.31

1.00
1.06
1.11
1.04
0.99
0.66
0.75
0.714
0.47
0.28

12.4

O OO 4 4t ct s

°

[
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.00
12
.30
.33
.30
.00
.99
.79
.43

N
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.00
.24
.63

1
1
1
1
1
1.65
1
0
0

QO -2 MNMNMDMDMNN -
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1.08
0.30
1.79
0.37
3.01
0.46
3.98
0.54
4.17
0.55
4.29
0.56
3.14
0.49
1.24
0.38
0.33
0.32
0.31
0.31

4.95
0.67
5.54
0.73
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IRELAND Site No. 60
Inclined surfaces - ground albedo 0.20 assumed.
Latitude 51 56' N Longitude 10 15' W

VALENTIA

Computer file |IRELA060.INC
Units kWh/square metre per day

Height 20 metres Data period (1966-1975)

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes.

kWh/mA2 per day.

Jan Feb Mar  Apr May Jun Jul Aug  Sep Oct Nov  Dec Mean
Horizontal G mean 0.67 1.44 2,62 3.96 509 5.31 480 4.15 3.02 1.63 0.86 0.53 2.85
D mean 0.47 0.83 1.45 2,13 2,68 2.89 2.72 2.31 1.67 0.96 0.56 0.38 1.59
10 Deg South Gm 0.81 1.70 290 4.19 523 537 488 433 3.28 1.85 1.03 0.65 3.02
Dm 0.47 0.84 1.47 2.16 2,71 2.91 2.73 2.33 1.69 0.97 0.57 0.39 1.61
30 Deg South Gm 1.02 2.10 3.26 4.38 5.16 5.19 4.76 4.39 3.56 2.16 1.29 0.83 3.18
Dm 0.45 0.82 1.43 2.11 2,62 2.80 2.63 2.26 1.65 0.93 0.55 0.37 1.56
Latitude South  Gm 1.14 2.31 3.32 4.15 4,65 4.55 4.21 4.06 3.50 2.28 1.43 0.95 3.05
tiit 51 56' N Dm 0.4t 0.75 1.31 1.93 2,38 2.53 2.36 2.06 1.50 0.84 0.49 0.33 1.41
60 Deg South Gm 1.16 2.33 3.25 3.96 4.34 4.21 3.91 3.83 3.39 2.26 1.45 0.97 2.92
Dm 0.38 0.71 1.25 1.84 2.26 2.39 2.24 1.95 1.43 0.80 0.46 0.31 1.34
Vertical South Gm 1.07 2.08 2.63 2.86 2.89 2.72 2.57 2.67 2.61 1.93 1.33 0.91 2.19
Dm 0.29 0.57 0.99 1.46 1.78 1.86 1.73 1.53 1.13 0.62 0.36 0.24 1.05
Vertical SE/SW Gm 0.85 1.70 2.37 2.90 3.15 3.01 2.79 2.77 2.44 1.62 1.06 0.72 2.12
Dm 0.30 0.57 0.99 1.44 176 1.84 1.71 1.51 1.12 0.63 0.36 0.24 1.04
Vertical E/W  Gm 0.47 1.06 1.79 2.56 3.13 3.11 2.82 2.54 1.95 1.09 0.60 0.38 1.79
Dm 0.30 0.56 0.96 1.41 174 1.83 169 1.48 1.09 0.62 0.36 0.25 1.03
Vertical NEFNW  Gm 0.29 0.60 1.14 1.86 2.54 2.64 2.37 1.95 1.32 0.67 0.35 0.23 1.33
Dm 0.28 0.54 0.92 1.35 1.71 1.81 1.68 1.44 1.05 0.60 0.35 0.23 1.00
Vertical North Gm 0.27 0.52 0.90 1.39 202 2.19 196 1.51 1.03 0.59 0.34 0.22 1.08
Dm 0.27 0.52 0.90 1.33 1.71 1.82 1.68 1.42 1.03 0.59 0.34 0.22 0.99

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).
Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.21 1.18 1.11 1.06 1.03 1.01 1.02 1.04 1.09 1.13 1.20 1.23 1.06
30 Deg South Gm/Gmean 1.52 1.46 1.24 1.11 1.01 0.98 0.99 1.06 1.18 1.33 1.50 1.57 1.12
Latitude South Gm/Gmean 1.70 1.60 1.27 1.05 0.91 0.86 0.88 0.98 1.16 1.40 1.66 1.79 1.07
60 Deg South Gm/Gmean 1.73 1.62 1.24 1.00 0.85 0.79 0.81 0.92 1.12 1.39 1.69 1.83 1.02
Vertical South Gm/Gmean 1.60 1.44 1.00 0.72 0.57 0.51 0.54 0.64 0.86 1.18 1.55 1.72 0.77
Vertical SE/SW Gm/Gmean 1.27 1.18 0.90 0.73 0.62 0.57 0.58 0.67 0.81 0.99 1.23 1.36 0.74
Vertical E/W Gm/Gmean 0.70 0.74 0.68 0.65 0.62 0.59 0.59 0.61 0.65 0.67 0.70 0.72 0.63
Vertical NE/NW Gm/Gmean 0.43 0.42 0.44 0.47 0.50 0.50 0.49 0.47 0.44 0.41 0.41 0.43 0.47
Vertical North Gm/Gmean 0.40 0.36 0.34 0.35 0.40 0.41 0.41 0.36 0.34 0.36 0.40 0.41 0.38

Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes,

kWh/mA2 per day.

Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Nov4 Dec4 Mean
Horizontal Gmax 1.60 2.81 4.94 6.82 8.35 855 8.27 7.28 5.47 3.45 1.91 1.06 5.05
D clear 0.35 0.45 0.59 0.93 0.88 0.88 0.75 1.02 0.78 0.44 0.34 0.25 0.64
10 Deg South Ge 2.18 3.65 5.73 7.34 B8.60 8.73 8.47 7.71 6.14 4.27 2.74 1.73 5.62
De 0.40 0.50 0.64 0.98 0.91 0.93 0.80 1.07 0.82 0.47 0.39 0.30 0.68
30 Deg South Ge 3.37 5.03 6.86 7.86 8.61 8.60 8.38 8.0t 7.07 5.60 4.15 2.89 6.37
Dc 0.49 0.61 0.76 1.11 1.04 1.06 093 1.19 0.95 0.58 0.49 0.37 0.80
Latitude South Gc 4.24 591 7.25 7.57 7.76 7.62 7.46 7.53 7.23 6.35 5.17 3.80 6.49
tit 51 56' N Dc 0.56 0.71 090 1.26 122 1.24 1.12 133 1.09 0.69 0.57 0.44 0.93
60 Deg South Ge 4.42 6.04 7.15 7.22 7.21 7.04 6.90 7.11 7.06 6.42 5.37 4.01 6.33
Dc 0.58 0.74 0.95 1.31 1.29 1.30 1.19 1.38 1.14 0.73 0.60 0.45 0.97
Vertical South Gc 4.37 6555 5.73 500 4.45 4.21 4.16 4.72 538 5.66 5.24 4.11 4.88
Oc 0.60 0.80 1.08 1.44 152 1.54 1.45 150 1.25 0.82 0.64 0.47 1.09
Vertical SE/SW Ge 3.25 4.41 526 6538 539 5.22 516 5.34 533 4.83 4.02 3.01 4.72
Dc 0.55 0.76 1.07 1.43 154 1.56 1.47 152 1.24 0.81 0.60 0.42 1.08
Vertical E/W Ge 1.42 2.46 3.81 476 563 65.63 553 512 424 3.10 2.00 1.21 3.75
bDc 0.45 0.68 1.01 1.39 1.55 1.57 1.48 1.50 1.18 0.76 0.52 0.35 1.04
Verticat NE/NW  Gc 0.43 0.89 1.83 2.92 4.04 4.15 4,05 3.42 231 1.28 0.62 0.33 2.20
Dc 0.40 0.61 0.92 1.27 1.48 1.5t 1.43 1.39 1.06 0.69 0.46 0.31 0.96
Vertical North Ge 0.39 0.59 0.89 1.51 2.52 2.67 2.58 1.99 1.11 0.67 0.45 0.31 1.31
Dc 0.39 0.59 0.89 1.19 1,42 1.45 138 1.30 1.00 0.67 0.45 0.31 0.92

Monthly clear day values of ratio (daily global irradiation

on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Ge/Gmax  1.45 1.30 1.16 1.08 1.03 1.02 1.02 1.06 1.12 1.24 1.43 1.63 1.11
30 Deg South Gc/Gmax 2.25 1.79 1.39 1.15 1.03 1.01 1.01 1.10 1.29 1,62 2.17 2,73 1.26
Latitude South Gc/Gmax 2.83 2.10 1.47 1.11 0.93 0.89 0.90 1.03 1.32 1.84 2.71 3.59 1.28
60 Deg South Gc/Gmax 2.95 2.15 1.45 1.06 0.86 0.82 0.83 0.98 1.29 1.86 2.81 3.78 1.25
Vertical South Gc/Gmax 2.91 1.98 1.16 0.73 0.53 0.49 0.50 0.65 0.98 1.64 2.74 3.88 0.97
Vertical SE/SW Gc/Gmax 2.17 1.57 1.07 0.79 0.65 0.61 0.62 0.73 0.97 1.40 2.11 2.84 0.94
Vertical E/W  Gc/Gmax 0.95 0.88 0.77 0.70 0.67 0.66 0.67 0.70 0.77 0.90 1.05 1.14 0.74
Vertical NE/NW Gc/Gmax 0.29 0.32 0.37 0.43 0.48 0.49 0.49 0.47 0.42 0.37 0.32 0.31 0.44
Vertical North Gc/Gmax 0.26 0.21 0.18 0.22 0.30 0.31 0.31 0.27 0.20 0.19 0.24 0.29 0.26
Sunshine data

Mean sunshine  Hours 1.3 2.6 3.6 5.0 5.7 5.4 4.7 4.8 3.9 2.4 1.6 1.1 3.5
Max. sunshine Hours 58 7.7 9.9 123 137 143 135 130 106 7.8 6.7 5.1 10.0
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ITALY Site No. 274 BOLZANO Computer file ITALY274.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 46 28' N Longitude 11 20' E Height 241 metres Data period (1966-1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. kWH/mA2 per day.

Jan Feb Mar  Apr May Jun Jul Aug  Sep Oct Nov Dec Mean

Horizontal G mean 1.21 1,92 3.17 4.42 4,87 5.38 548 4.90 3.94 2.65 1.40 1.04 3.37
D mean 0.73 1.15 1.64 2,19 2.64 2.75 2,74 235 1.80 1.21 0.78 0.58 1.72
10 Deg South Gm 1.47 2.21 3,49 4.65 498 5.43 559 5.10 4.28 3.07 1.70 1.32 3.61
Dm 0.76 1.20 1.68 222 2.66 2.77 277 2.38 1.83 1.26 0.81 0.62 1.75
30 Deg South Gm 1.87 2.62 3.88 4.80 4.87 5.19 543 515 465 3.69 2.17 179 3.85
Dm 0.78 1.23 1.68 2.18 2.59 2.68 2.71 2.34 1.83 130 0.83 0.66 1.74
Latitude South Gm 2.07 2.78 3.94 4.60 4.50 4.71 498 4.86 4.64 3.93 2.41 2.04 3.79
tit 46 28' N Om 0.76 1.19 1.61 2.06 2.42 2.51 255 221 1.75 1.28 0.80 0.66 1.65
60 Deg South Gm 2.13 2.78 3.80 4.24 4.01 4.13 4.40 4.42 4.41 3.93 2.48 2.14 3.58
Dm 0.73 1.14 152 1.92 224 2.32 237 2.07 1.65 1.24 0.77 0.64 1.55
Vertical South Gm 1.95 2.40 3.00 2.95 2.58 2.55 2.76 2.96 3.31 3.34 226 2.03 2.68
Dm 0.61 0.94 124 154 175 1.83 1.88 1.67 1.37 1.06 0.64 0.56 1.26
Vertical SE/SW Gm 1.54 199 2.72 3.08 2.82 2.93 3.10 3.18 3.17 2.79 1.82 1.57 2.56
Dm 0.59 0.91 1.22 1.83 173 1.82 1.88 1.65 1.35 1.03 0.63 0.53 1.24
Vertical E/W Gm 0.85 1.29 2.09 2.80 2.79 3.13 3.17 3.01 257 1.83 1.07 0.80 2.12
Dm 0.52 0.80 1.15 1.49 1.71 1,82 1.88 1.62 1.29 0.93 0.57 0.45 1.19
Vertical NE/NW  Gm 0.47 0.77 1.32 2.04 226 2.66 2.59 2.27 1.66 0.98 0.56 0.40 1.50
Om 0.46 0.71 1.07 1.43 1.66 1.79 181 1.56 1.22 0.83 0.51 0.39 1.12
Vertical North Gm 0.44 0.67 1.02 1.48 1.79 2.16 203 1.66 1.18 0.79 0.48 0.37 1.17
Dm 0.44 0.67 102 1.40 164 1.78 178 1.53 1.18 0.79 0.48 0.37 1.09

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
.15 1,10 1,05 1.02 1.01 1.02 1.04 1.09
37 1.22 109 1.00 0.96 0.99 1.05 1.18
.45 1.24 1.04 092 0.88 0.91 0.99 1.18
.45 1.20 0.96 0.82 0.77 0.80 0.90 1.12

.00 1.00
21 1.27
.56 1.72
.72 1.96
77 2.06

Horizontal

10 Deg South GnvVGmean
30 Deg South Gm/Gmean
Latitude South Gmv/Gmean
60 Deg South Gm/Gmean
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Vertical South GnvGmean 0.95 0.67 0.53 0.47 0.50 0.60 0.84 1.95

04 0.86 0.70 0.58 0.55 0.57 0.65 0.81 .30 1.51 76
Vertical E/W Gm/Gmean 0.70 67 0.66 0.63 0.57 0.58 0.58 0.61 0.65 69 76 0.77 63
Vertical NE/NW Gm/Gmean 0.39 .40 0.42 0.46 0.46 0.49 0.47 0.46 0.42 37 .40 0.38 44

C OO = = =t s
o
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1
1
1
1
1
1.
Vertical SE/SW Gm/Gmean 1.27
0
0
0

Vertical North Gm/Gmean 0.36 0.35 0.32 0.34 0.37 0.40 0.37 0.34 0.30 30 0.34 0.36 0.35

Estimated clear day means of daily global radiation G¢ and diffuse radiation Dc on inclined planes, kWh/mA2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Nov4 Dec4 Mean
Horizontal Gmax 2.02 3.29 495 6.59 7.36 7.74 7.43 6.90 579 3.89 2.45 1.60 5.01
D clear 0.87 1.16 0.96 1.04 1.27 1.32 1.47 1.24 1.05 1.01 0.75 0.73 1.07
10 Deg South G 2.556 3.86 5.52 6.91 7.45 7.74 7.47 7.09 6.26 4.51 3.12 2.04 5.38
Dc 0.92 1.17 0.97 1.02 1.23 1.25 1.41 1.18 0.99 1.02 0.80 0.73 1.06
30 Deg South Ge 3.63 4.91 6.34 7.20 7.27 7.44 7.23 7.20 6.96 556 4.29 2.96 5.91
Oc 1.12 1.37 1.11 1.14 132 1.34 1.48 1.28 1.12 1.18 0.97 0.89 1.19
Latitude South Ge 4.07 539 6.52 6.92 6.67 6.75 6.60 6.79 6.99 598 4.91 3.49 592
tit 46 28' N Dc 1.23 1.47 1.21 1.23 '1.39 1.41 154 136 1.22 1.28 1.06 0.98 1.28
60 Deg South G 430 551 6.32 6.33 584 584 575 6.11 6.65 6.02 516 3.74 563
Dc 1.27 1.51 1.26 1.30 1.44 1.46 1.57 1.42 1.28 1.33 1.11 1.02 1.33
Vertical South Gc 4.05 482 483 4,13 3.38 3.28 3.28 3.82 4.81 506 4.79 3.62 4.15
Dc 122 1.44 130 1.39 1.51 155 159 148 1.35 1.31 1.09 0.98 1.35
Vertical SE/SW Ge 3.12 3.88 4.54 466 428 4.26 4.15 4.45 4.91 4.31 3.73 2.73 4.08
Dc 1.07 1.32 1.27 1.40 1.56 1.60 1.65 1.51 1.35 1.25 0.99 0.85 1.32
Verticahk E/W  Ge 1.65 2.28 3.44 4.34 464 478 4.51 433 4.06 2.85 1.96 1.21 3.33
Dc 0.78 1.05 1.16 1.37 1.59 1.64 1.69 1.49 1.28 1.09 0.78 0.61 1.21
Vertical NE/NW Gc 0.64 0.99 1.79 2.78 3.43 3.63 3.38 2.91 2.31 1.30 0.75 0.49 2.04
Dc 0.59 0.82 1.01 1.26 1.49 1.55 159 1.36 1.13 0.89 0.63 0.48 1.07
Vertical North Ge 0.54 0.75 0.94 1.47 2.16 2.37 2.17 1.63 1.14 0.81 0.59 0.46 1.26
De 0.54 0.75 0.94 1.17 1.40 1.46 1.48 1.26 1.05 0.8t 0.59 0.46 0.99

Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1,00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gc/Gmax 1.26 1.17 1.12 1,05 1.01 1.00 1.00 1.03 1.08 1.16 1.27 1.27 1.07
30 Deg South Ge/Gmax 1.75 1.49 1.28 1.09 099 0.96 0.97 1.04 1.20 1.43 175 1.85 1.18
Latitude South Gc/Gmax 2.02 1.64 1.32 1.05 0.91 0.87 0.89 0.98 1.21 1.54 200 2.18 1.18
60 Deg South Ge/Gmax 2.13 1.67 1.28 0.96 0.79 0.75 0.77 0.89 1.15 1.55 2.11 2.34 1.12
Vertical South  Ge/Gmax 2.01 1.47 0.98 0.63 0.46 0.42 0.44 0.55 0.83 1.30 1.96 2.26 0.83
Vertical SE/SW Ge¢/Gmax 1.64 1.18 0.92 0.71 0.58 0.55 0.56 0.64 0.85 1.11 1.52 1.71 0.81
Vertical E/W Ge/Gmax 0.77 0.69 0.69 0.66 0.63 0.62 0.61 0.63 0.70 0.73 0.80 0.76 0.67
Vertical NE/NW Gc/Gmax  0.32 0.30 0.36 0.42 0.47 0.47 0.46 0.42 0.40 0.33 0.31 0.31 0.41

Vertical North Ge/Gmax 0.27 0.23 0.19 0.22 0.29 0.31 0.29 0.24 0.20 0.21 0.24 0.29 0.25

Sunshine data
Mean sunshine  Hours 3.
Max. sunshine Hours 6

7.5 6.4
10.4
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ITALY Site No. 276
Inclined surfaces - ground albedo 0.20 assumed.
Latitude 45 39' N Longitude 13 45' £

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes.

Jan Feb Mar A

Horizontal G mean 1.14 1.77 2.97 4.
D mean 0.69 1.07 1.66 2.

10 Deg South Gm 1.36 2.02 3.25 4.
Dm 0.72 1.11 1.71 2.

30 Deg South Gm 1.71 2.39 3.59 4.
Dm 0.73 1.13 1.73 2.

Latitude South Gm 1.87 2.52 3.63 4.
tit 45 39'N  Dm 0.71 1.10 1.67 2.

60 Deg South Gm 1.92 2.52 3.49 4.
Dm 0.67 1.05 1.58 1.

Vertical South Gm 1.74 2.16 2.73 2
Om 0.56 0.86 1.28 1

Vertical SE/SW Gm 1.39 1.80 2.47 2
Dm 0.54 0.83 1.25 1

Vertical E/W Gm 0.78 1.18 1.89 2
Dm 0.48 0.74 1.15 1

Vertical NE/NW Gm 0.44 0.71 1.23 1.
Dm 0.44 0.66 1.04 1.

Vertical North Gm 0.41 0.62 0.98 1
Dm 0.41 0.62 0.98 1

Monthly mean values of ratio {daily global irradiation

Horizontal 1.00 1.00 1.00 1
10 Deg South Gm/Gmean 1.19 1.14 1,09 1
30 Deg South Gm/Gmean 1.50 1.35 1.21 1
Latitude South Gm/Gmean 1.64 1.42 1.22 1
60 Deg South Gm/Gmean 1.68 1.42 1.17 0.
Vertical South Gm/Gmean 1.53 1.22 0.92 0.
Vertical SE/SW Gm/Gmean 1.22 1.02 0.83 0.
Vertical E/W Gm/Gmean 0.68 0.67 0.64 0.
Vertical NE/NW Gm/Gmean 0.39 0.40 0.41 0.
Vertical North Gm/Gmean 0.36 0.35 0.33 0.

Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes,

TRIESTE Computer file

ITALY276.INC

Units kWh/square metre per day
Height 20 metres Data period (1966-1975)

pr  May Jun Jul Aug Sep Oct Nov

18 5.05 5.43 5.75 5.14 3.84 2.64 1.46
18 2.73 2.81 2.72 2.32 1.85 1.22 0.78
41 5.19 551 5.89 539 4.18 3.05 1.77
22 2.78 2.84 2.77 2.38 1.91 1.28 0.8%1
56 5.12 5.31 5.77 5.53 4.57 3.64 2.25
21 2.74 2.77 2.74 2.41 1.96 1.33 0.81
40 478 4.86 534 5.29 4.58 3.86 2.48
11 2.60 2.62 2.62 2.33 1.92 1.32 0.79
04 4.25 424 471 4.82 436 3.87 2.56
97 2.40 2.42 2.45 2.21 1.83 1.28 0.75
.83 2.74 2,61 2.91 3.24 3.30 3.27 2.33
.58 1.88 1.89 1.95 1.81 1.52 1.10 0.62
.86 2.94 295 3.25 3.36 B3.07 2.73 1.87
.56 1.87 1.91 1.97 1.79 1.48 1.06 0.61
.54 2.85 3.06 3.26 3.06 2.42 1.80 1.1
.51 1.84 1,92 1.97 1,73 1.36 0.94 0.57
85 2.26 2.54 2,57 2.20 1.5 0.97 0.57
41 1.72 1.84 1.84 1.58 1.22 0.83 0.52
.39 1.76 2.02 1.94 1,58 1.15 0.79 0.49
.35 1.65 1.79 1.76 1.49 1.15 0.79 0.49
on slope/daily horizonta! surface global irradiation).

.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
.05 1.03 1.01 1.02 1.05 1.09 1.5 1.21
.09 1.01 098 1.00 1.08 1.19 1.38 1.54
.05 0.95 0.89 0.93 1.03 1.19 1.46 1.70
97 0.84 0.78 0.82 0.94 1.13 1.47 1.75
68 0.54 0.48 0.51 0.63 0.86 1.24 1.60
68 0.58 0.54 0.56 0.65 0.80 1.03 1.28
61 0.56 0.56 0.57 0.60 0.63 0.68 0.76
44 0.45 0.47 0.45 0.43 0.40 0.37 0.39
33 0.35 0.37 0.34 0.31 0.30 0.30 0.34

Dec

1.16
0.60
1.48
0.63
1.99
0.64
2.26
0.63
2.39
0.60
2.25
0.51
1.73
0.50
0.88
0.45
0.42
0.41
0.39
0.39
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kWh/m"2 per day.

Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Nov4 Dec4 Mean
Horizontal Gmax 2.26 3.54 508 6.64 7.39 7.65 7.67 6.93 5.58 4.36 2.87 1.96 5.17
D clear 0.82 1.10 1.16 1.39 1.87 1.93 1.93 1.82 1.47 1.10 0.67 0.59 1.32
10 Deg South Ge 2.92 422 572 7.03 754 7.73 7.75 7.19 6.09 5.06 3.71 2.68 5.64
Dc 0.91 1.17 127 1.46 1.88 1.91 1.90 1.83 1.53 1.13 0.73 0.63 1.36
30 Deg South Ge 4.06 5.35 6.52 7.32 7.3 7.46 7.5t 7.30 6.72 6.20 5.13 3.98 6.25
Dc 1.11 1.37 1.43 1.8 194 196 1.95 192 1.68 1.32 0.88 0.77 1.49
Latitude South Gc 466 5.85 6.68 7.05 6.83 6.82 6.89 6.92 6.74 6.64 586 4.70 6.30
tilt 45 38' N Dc 1.21 1.47 151 1.64 1.95 196 1.96 1.96 1.76 1.42 0.97 0.85 1.56
60 Deg South Ge 494 598 6.45 6.42 596 588 596 6.20 6.39 6.66 6.19 5.08 6.01
Oc 1.26 1.52 156 1.67 1.93 1.94 1.94 194 178 1.47 1.03 0.90 1.58
Verticat South Ge 4.63 520 4.91 420 3.48 3.35 3.41 3.91 463 5.56 5.74 4.93 4.49
Dc 1.22 1.46 152 1.64 180 1.81 182 1.81 1.68 1.45 1.05 0.90 1.51
Vertical SE/SW Ge 3.56 4.19 456 4.59 4.19 4.14 4.20 4.35 4.45 4.72 4.47 3.66 4.26
Oc 1.09 1.34 1.48 1.66 189 190 1.91 1.85 1.65 1.38 0.96 0.80 1.49
Vertical E/W Ge 1.76 2.46 3.42 4.19 4,35 4.44 4.45 4,12 3.50 3.10 2.37 1.58 3.32
De 0.81 1.08 1.33 1.61 192 1.96 1.96 1.82 1.50 1.19 0.79 0.60 1.38
Vertical NE/NW Ge 0.69 1.05 1.81 2.70 3.17 3.34 3.32 2.78 1.98 1.41 0.84 0.52 1.97
Oc 0.62 0.85 1.12 1.44 1.75 181 1.80 1.60 1.26 0.97 0.65 0.50 1.20
Vertical North Ge 0.58 0.78 1.02 1.5 2.02 2.19 215 1.66 1.13 0.89 0.62 0.48 1.26
Oc 0.58 0.78 1.02 1.30 1.60 1.66 1.65 1.44 1.13 0.89 0.62 0.48 1.10
Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).
Horizontat 1.00 1.00 1.00 1.00 1.00 .00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gc/Gmax 1.29 1.19 1,13 1.06 1.02 1.01 1.0t 1.04 1.09 1.16 1.29 1.37 1.09
30 Deg South Ge/Gmax 1.80 1.51 1.28 1.10 1.00 0.98 0.98 1.05 1.20 1.42 1.79 2.03 1.21
Latitude South Gc/Gmax 2.06 1.65 1.32 1.06 0.92 0.89 0.90 1.00 1.21 1.52 2.04 2.40 1.22
60 Deg South Gc/Gmax 2.19 1.69 1.27 0.97 0.81 0.77 0.78 0.89 1.14 1.53 2.16 2.59 1.16
Vertical South Gc/Gmax 2.05 1.47 0.97 0.63 0.47 0.44 0.44 0.56 0.83 1.27 2.00 2.52 0.87
Vertical SE/SW Gc/Gmax 1.58 1.18 0.90 0.69 0.57 0.54 0.55 0.63 0.80 1.08 1.56 1.87 0.82
Vertical E/W Ge/Gmax 0.78 0.69 0.67 0.63 0.59 0.58 0.58 0.60 0.63 0.71 0.83 0.81 0.64
Vertical NE/NW Gc¢/Gmax 0.31 0.30 0.36 0.41 0.43 0.44 0.43 0.40 0.35 0.32 0.29 0.26 0.38
Vertical North Gc/Gmax 0.26 0.22 0.20 0.23 0.27 0.29 0.28 0.24 0.20 0.20 0.22 0.25 0.24
Sunshine data
Mean sunshine  Hours 2.7 3.6 4.9 6.1 7.5 7.9 9.3 8.4 6.8 5.7 3.2 3.2 5.8
Max. sunshine Hours 8.0 9.1 104 11.8 127 129 129 123 10.9 9.7 8.3 7.5 106
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ITALY Site No. 277 VENEZIA Computer file ITALY277.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 45 30' N Longitude 12 20' £ Height 6 metres Data period (1966-1975)
Estimated monthly means of daily global radiation Gm and ditfuse radiation Dm on inclined planes. kWh/m”2 per day.

Jan Feb Mar  Apr May Jun Jut Aug  Sep Oct Nov Dec Mean

Horizontal G mean 1.08 1.75 3.25 439 5.14 587 6.17 549 4.07 2.64 1.36 1.06 3.53
D mean 0.70 1.06 1.78 2.19 2.78 2.81 2.73 2.38 1.90 1.32 0.83 0.61 1.76
10 Deg South Gm 1.27 2.00 3.56 4.62 528 595 6.31 574 4.42 3.02 1.60 1.31 3.77
Dm 0.72 1.10 1.83 2.23 2.83 2.83 2.77 2.43 195 1.37 0.86 0.64 1.80
30 Deg South Gm 1.565 2.34 3.93 4.77 521 571 6.16 586 4.81 3.55 1.96 1.72 3.97
Dm 0.72 1.12 1.84 2.20 2.78 2.77 2.74 2.43 1.97 1.40 0.87 0.65 1.79
Latitude South Gm 1.67 2.47 3.97 4.60 486 522 5.70 5.59 4.80 3.73 2.12 1.93 3.90
tit 45 30'N  Dm 0.69 1.10 1.77 2.11 2.64 2.63 2.63 2.35 1.91 138 0.85 0.64 1.73
60 Deg South Gm 1.70 2.47 3.82 422 431 4.53 500 506 4.56 3.71 2.16 2.02 3.64
Dm 0.65 1.04 1.67 1.96 2.44 2.43 2.46 2.21 1.81 1.31 0.80 0.61 1.62
Vertical South Gm 1.2 2.11 2.98 2.93 277 2.76 3.07 3.38 3.42 3.11 1.93 1.88 2.66
Om 0.52 0.85 1.35 1.58 1.90 194 199 1.83 1.50 1.10 0.66 0.51 1.31
Vertical SE/SW Gm .22 1.76 2.70 3.01 2,98 3.18 3.47 3.57 3.22 2.62 1.57 1.47 2.57
Dm 0.51 0.82 1.32 1.56 190 1.95 2.01 1.81 1.47 1.07 0.64 0.49 1.30
Vertical E/W Gm 0.71 1.16 2.07 2.70 2.90 3.35 3.52 3.30 2.58 1.76 0.95 0.78 2.15
Om 0.47 0.73 1.23 1.52 187 196 2.01 1.76 1.38 0.97 0.58 0.44 1.25
Vertical NE/NW  Gm 0.43 0.70 1.34 1.97 230 2.78 2.77 2.40 1.67 1.00 0.55 0.40 1.53
Om 0.43 0.65 1.12 1.44 175 190 190 1.65 1.27 0.87 0.52 0.40 1.16
Vertical North  Gm 0.41 0.62 1.06 1.44 179 2.19 2.08 1.70 1.21 0.82 0.49 0.38 1.19
Dm 0.41 0.62 1.06 139 1.68 1.86 1.83 1.59 1.21 0.82 0.49 0.38 1.11
Monthly mean values of ratio (daily global irradiation on slope/daify horizontal surface global irradiation).
Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.18 1.14 1,10 1.05 1.03 1.01 1.02 1.05 1.09 1.14 1.18 1.24 1.07
30 Deg South Gm/Gmean 1.43 1.34 1.21 1.09 1.01 0.97 1.00 1.07 1.18 1.35 1.44 1.62 1.13
Latitude South GnmvGmean 1.55 1.41 1.22 1.056 0.95 0.89 0.92 1.02 1.18 1.41 1.56 1.82 1.11
60 Deg South Gm/Gmean 1.57 1.41 1.17 0.96 0.84 0.77 0.81 0.92 1.12 1.40 1.59 1.91 1.03
Vertical South Gm/Gmean 1.41 1.21 0.92 0.67 0.54 0.47 0.50 0.62 0.84 1.18 1.42 1.77 0.75
Vertical SE/SW Gm/Gmean 1.13 1.01 0.83 0.69 0.58 0.54 0.56 0.65 0.79 0.99 1.15 1.39 0.78
Vertical E/W Gm/Gmean 0.66 0.66 0.64 0.62 0.56 0.57 0.57 0.60 0.63 0.67 0.70 0.74 0.61
Vertical NE/NW Gm/Gmean 0.40 0.40 0.41 0.45 0.45 0.47 0.45 0.44 0.41 0.38 0.40 0.38 0.43
Vertical North Gm/Gmean 0.38 0.35 0.33 0.33 0.35 0.37 0.34 0.31 0.30 0.31 0.36 0.36 0.34
Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes, kWh/mA2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jui 4 Aug 4 Sep4 Oct4 Nov4 Dec4 Mean
Horizontal Gmax 2.11 3.35 525 6.80 7.21 7.75 7.77 7.23 5.86 4.32 2.58 1.90 5.19
D clear 0.80 1.05 1.17 1.23 184 164 1.74 1.58 1.29 1.11 0.84 0.65 1.25
10 Deg South Ge 2.75 4.05 586 7.16 7.39 7.84 7.85 7.48 6.38 5.00 3.27 2.55 5.64
Dc 0.92 1.17 122 126 1.88 1.64 1.7t 157 1.31 1.14 093 0.70 1.29
30 Deg South Ge 3.79 6.12 6.67 7.44 7.24 7.54 7.59 7.58 7.04 6.11 4.42 3.74 6.19
Dc 1.11 1.37 1.38 1.38 1.94 1.70 1.77 1.67 1.46 1.32 1.11 0.85 1.42
Latitude South Ge 434 559 6.84 7.16 6.69 6.88 6.95 7.17 7.06 6.54 501 439 6.22
tiit 45 30' N Dc 1.21 1.47 1.47 1.45 1.95 1.74 1.80 1.72 1.54 1.42 1.21 0.94 1.49
60 Deg South Ge 459 571 6.60 6.50 583 590 599 6.41 6.68 6.57 5.26 4.74 5.90
Dc 1.26 1.51 1.52 1.5% 192 1.75 1.80 1.74 1.59 1.47 1.26 0.98 1.53
Vertical South  Ge 4.30 4,96 5.01 4.22 3.40 3.32 3.40 3.99 4.82 547 4.83 4.58 4.35
Dc 1.21 1.44 1.50 1.55 1.78 1.71 1.75 1.71 1.57 1.45 1.22 0.97 1.49
Vertical SE/SW Ge 3.32 4.00 4.67 4.72 410 4.21 4.25 4.55 4.69 4.65 3.77 3.42 4.20
Oc 1.07 1.32 1.46 1.56 1.87 1.79 1.83 1.75 1.556 1.38 1.10 0.85 1.46
Vertical E/W Ge 1.66 2.36 3.52 439 4.26 460 458 4.36 3.72 3.07 1.99 1.49 3.34
De 0.80 1.06 1.33 1.53 190 1.84 1.88 1.72 1.43 1.19 0.86 0.63 1.35
Vertical NE/NW  Gc 0.67 1.02 1.85 2.84 3.12 3.47 3.42 2.94 2.08 1.40 0.79 0.53 2.02
Dc 0.61 0.83 1.13 1.38 174 1.72 1.74 1.55 123 0.97 0.67 0.51 1.18
Vertical North  Gc 0.57 0.77 1.03 1.54 199 225 2.20 1.69 1.12 0.88 0.63 0.49 1.27
Dc 0.57 0.77 1.03 1.27 1.58 1.59 1.61 1.41 1.12 0.88 0.63 0.49 1.08

Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gc/Gmax 1.30 1.21 1.12 1,05 1.02 1.01 1.01 1.03 109 1.16 1.27 1.34 1.09
30 Deg South Ge/Gmax 1.80 1.83 1.27 1.09 1.00 0.97 0.98 1.05 1.20 1.41 1.71 1.97 1.19
Latitude South Gc/Gmax 2.06 1.67 1.30 1.05 0.93 0.89 0.89 0.99 1.21 1.51 1.94 2.31 1.20
60 Deg South Gc/Gmax 2.17 1.70 1.26 0.96 0.81 0.76 0.77 0.89 1.14 152 2.04 2.49 1.14
Vertical South Gc/Gmax 2.04 1.48 0.95 0.62 0.47 0.43 0.44 0.55 0.82 1.27 1.87 2.41 0.84
Vertical SE/SW Ge¢/Gmax 1.57 1.19 0.89 0.69 0.57 0.54 0.55 0.63 0.80 1.08 1.46 1.80 0.81
Vertical E/W Gc/Gmax 0.79 0.70 0.67 0.65 0.59 0.59 0.59 0.60 0.63 0.71 0.77 0.78 0.64
Vertical NE/NW Gc/Gmax 0.32 0.30 0.35 0.42 0.43 0.45 0.44 0.41 0.35 0.32 0.31 0.28 0.39
Vertical North Ge¢/Gmax 0.27 0.23 0.20 0.23 0.28 0.29 0.28 0.23 0.19 0.20 0.24 0.26 0.25

Sunshine data
Mean sunshine  Hours 22 35 50 60 7.5 80 9.3 8.0 6.4 5,
Max. sunshine Hours 7.5 1.4 126 128 127 122 108 9
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ITALY Site No. 278
ground albedo 0.20 assumed.

Inclined surfaces -

Latitude 45 26' N

Longitude 9 17'E

MILANO

Height 103 metres

Computer file 1TALY278.INC

Units kWh/square metre per day
Data period (1.1966-12.1975)

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes.
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ITALY Site No. 281 GENOA Computer file ITALY281.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kKWh/square metre per day
Latitude 44 25'N Longitude 8 51' E Height 3 metres Data period (1966-1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. kWh/m”2 per day.

Jan Feb Mar  Apr May  Jun Jul Aug  Sep Oct Nov Dec Mean

Horizontal G mean 1.37 2.03 3.30 4.54 516 5.77 6.20 540 406 2.79 1.65 1.29 3.64
D mean 0.77 1.13 1.67 2.20 2.76 2.79 2.72 2.29 1.86 1.34 0.89 0.66 1.76
10 Deg South Gm 1.68 2.33 3.63 4.79 528 5.84 634 565 441 3,20 1.99 1.64 3.91
Dm 0.80 1.18 1.72 2.24 2,79 2.82 2.77 2.34 1.91 1.40 092 0.69 1.80
30 Deg South Gm 2.16 2.77 4,02 495 5.18 560 6.18 577 4.79 3.79 2.52 2.20 4.17
Dm 0.83 1.20 1.74 224 274 275 275 236 1.95 1.47 0.95 0.72 1.81
Latitude South Gm 2.39 2.93 4,07 479 4.84 515 575 553 479 3.98 275 2.47 4.13
tit 44 25' N Dm 0.82 1.18 1.69 2.16 2.60 2.62 2.65 2.30 1.90 1.46 0.94 0.73 1.76
60 Deg South Gm 2.49 2.94 3.91 4.37 425 4,42 499 498 453 3,97 285 2.62 3.87
Dm 0.79 1.12 1.60 2.01 2.39 2.41 2.47 2.17 1.80 1.41 0.90 0.70 1.65
Vertical South Gm 2.29 2.51 3.05 3.02 2.70 2.67 3.03 3.30 3.38 3.33 2.57 2.46 2.86
Dm 0.67 0.93 1.31 1.63 1.87 191 199 1.80 1.51 1.21 0.76 0.61 1.35
Vertical SE/SW Gm 1.83 2.09 2.78 3.10 2.94 3.09 3.42 3.48 3.19 2.79 2.07 1.90 2.73
Dm 0.64 0.90 1.29 1.62 1.86 1.93 2.01 1.79 1.47 1.16 0.74 0.58 1.33
Vertical E/W Gm 1.06 1.37 2.14 2.77 291 3.27 3.45 3.21 256 1.85 1.23 0.97 2.24
Dm 0.57 0.81 1.20 1.56 1.84 1.94 200 1.73 137 1,02 0.66 0.51 1.27
Vertical NE/NW  Gm 0.54 0.79 1.35 2.00 233 272 2.70 2.31 1.65 1.02 0.64 0.46 1.55
Dm 0.50 0.72 1.09 1.46 1.75 1.88 1.88 1.60 1.25 0.89 0.58 0.45 1.17
Vertical North  Gm 0.47 0.68 1.04 1.45 182 2.14 199 162 1.19 0.83 0.55 0.43 1.19
Dm 0.47 0.68 1.04 1.40 169 1.84 1.79 1.53 1.19 0.83 0.55 0.43 1.12

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.23 1.15 1.10 1.05 1.02 1.01 1.02 1.05 1.09 1.156 1.21 1.27 1.07
30 Deg South GnvYGmean 1.58 1.37 1.22 1.09 1,00 0.97 1.00 1.07 1.18 1.36 1.53 1.71 1.15
Latitude South GnvGmean 1.75 1.44 1.23 1.05 0.94 0.89 0.93 1.02 1.18 1.43 1.67 1.91 1.13
60 Deg South Gm/Gmean 1.82 1.45 1.18 0.96 0.82 0.77 0.81 0.92 1.12 1.42 1.73 2.03 1.06
Vertical South GnvGmean 1.67 1.24 0.92 0.67 0.52 0.46 0.49 0.61 0.83 1.19 1.56 1.91 0.79
Vertical SE/SW Gm/Gmean 1.34 1.03 0.84 0.68 0.57 0.54 0.55 0.64 0.79 1.00 1.25 1.47 0.75
Vertical E/W Gm/Gmean 0.77 0.68 0.65 0.61 0.56 0.57 0.56 0.59 0.63 0.66 0.75 0.75 0.62
Vertical NE/NW Gm/Gmean 0.39 0.39 0.41 0.44 0.45 0.47 0.44 0.43 0.41 0.37 0.39 0.36 0.43
Vertical North Gm/Gmean 0.34 0.34 0.31 0.32 0.35 0.37 0.32 0.30 0.29 0.30 0.33 0.33 0.33
Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes, KWh/m~2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Nov4 Dec4 Mean
Horizontal Gmax 2.53 3.85 5.39 6.94 7.70 7.91 7.99 7.20 5.92 4.24 291 2.15 5.40
D clear 0.88 1.06 1.05 1.35 1.66 1.70 1.89 1.69 1.32 1.18 0.85 0.71 1.28
10 Deg South Ge 3.22 4.58 6.02 7.30 7.84 7.98 8.02 7.45 6.44 493 3.67 2.84 5.86
Dc 0.95 1.12 1.12 1.39 1.67 1.70 1.82 1.70 1.37 1.27 0.92 0.74 1.32
30 Deg South Ge 4.43 578 6.82 7.55 7.62 7.64 7.72 7.52 7.06 5.96 4.94 4,12 6.43
Oc 1.15 1.31 1.27 1.51 174 1,75 1.87 1.79 1.52 1.47 1.10 0.91 1.45
Latitude South Ge 5.02 6.28 6.97 7.28 7.05 7.00 7.11 7.13 7.07 6.32 554 4.77 6.46
tit 44 25' N De 1.25 1.41 136 1.57 177 1.78 189 1.83 159 1.56 1.20 0.99 1.52
60 Deg South Ge 5.34 6.42 6.69 6.55 6.04 592 6.04 6.31 6.65 6.32 584 5.17 6.10
Dc 1.31 1.46 1.42 t.62 1.78 1.78 1.88 1.8B4 1.64 1.61 1.26 1.05 1.55
Vertical South Ge 4.97 5.54 502 420 3.43 3.27 3.38 3.88 4.74 522 533 496 4.49
Dc 1.27 1.43 1.43 163 173 1.74 180 1.76 1.60 1.54 1.23 1.03 1.52
Vertical SE/SW Ge 3.83 4.47 474 468 4.29 420 4.26 4.43 4.64 4.43 416 3.71 4.32
Dc 1.13 1.32 1.40 165 1.81 1,82 1.89 180 1.58 1.46 1.12 0.91 1.49
Vertical E/W Ge 1.91 2.65 3.62 4.35 457 4.62 4.60 428 3.71 2.94 220 1.62 3.43
Dc 0.86 1.09 1.29 1.61 1.85 1.88 1.95 1.78 1.46 1.24 0.89 0.68 1.38
Vertical NE/NW  Gc 0.74 1.11 1.91 2.81 3.37 3.5t 3.45 290 2.09 1.37 0.85 0.56 2.06
De 0.66 0.87 1.1 1.44 1.71 176 1.81 159 1.25 0.99 0.71 0.55 1.21
Vertical North Ge 0.62 0.81 1.03 1.54 2.11 2.27 2.22 1.69 1.14 0.90 0.67 0.52 1.30
Oc 0.62 0.81 1.03 1.32 1.58 1.63 1.66 1.44 1.14 090 0.67 0.52 1.11.
Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).
Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1,00 1.00 1.00 1.00
10 Deg South Ge/Gmax  1.27 1.19 1.12 1,05 1.02 1.01 1.00 1.03 1.09 1.16 1.26 1.32 1.09
30 Deg South Ge/Gmax  1.75 1.50 1.26 1.09 0.99 0.97 0.97 1.04 1.19 1.41 1,70 1.92 1.19
Latitude South Ge/Gmax 1.98 1.63 1.29 1.05 0.92 0.88 0.89 0.99 1.19 1.49 1.90 2.22 1.20
60 Deg South Ge/Gmax  2.11 1.67 1.24 0.94 0.78 0.75 0.76 0.88 1.12 1.49 2.01 2.40 1.13
Vertical South Gc/Gmax 1.96 1.44 0.93 0.61 0.44 0.41 0.42 0.54 0.80 1.23 1.83 2.31 0.83
Vertical SE/SW Gc/Gmax 1.51 1.16 0.88 0.67 0.56 0.53 0.53 0.62 0.78 1.04 1.43 1.73 0.80
Vertical E/W  Gc/Gmax 0.76 0.69 0.67 0.63 0.59 0.58 0.58 0.59 0.63 0.69 0.76 0.75 0.63
Vertical NE/NW Gc/Gmax 0.29 0.29 0.35 0.41 0.44 0.44 0.43 0.40 0.35 0.32 0.29 0.26 0.38
Vertical North Gc/Gmax 0.25 0.21 0.19 0.22 0.27 0.29 0.28 0.23 0.19 0.21 0.23 0.24 0.24
Sunshine data
Mean sunshine  Hours 3.4 4.1 5.4 6.6 7.0 8.0 9.7 8.5 6.7 5.9 3.8 3.8 6.1
Max. sunshine Hours 8.4 9.5 103 119 129 131 13.0 125 114 9.9 8.7 8.1 10.8
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ITALY Site No. 284

Inclined surfaces - ground atbedo 0.20 assumed.
Longitude 13 31' E

Latitude 43 37'N

ANCONA

Height 104 metres

Computer file

ITALY28B4.INC

Units kWh/square metre per day
Data period (1966-1975)

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes.

Horizontal G mean
D mean
10 Deg South Gm
Dm
30 Deg South Gm
Om
Latitude South Gm
tilt 43 37' N Dm
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Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).
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Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes,
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Monthly clear day values of ratio (daily global irradiation
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ITALY Site No. 285 PIANOSA Computer file ITALY285.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 42 35'N Longitude 10 6'E Height 27 metres Data period (1966-1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. kWHmA2 per day.

Jan Feb Mar  Apr May Jun Jui Aug  Sep Oct Nov Dec Mean

Horizontal G mean 1.68 2.50 3.87 550 6.13 6.85 7.08 6.17 4.79 3.48 2.00 1.48 4.30
D mean 0.90 1.32 1.76 2.08 2.70 2.55 2.43 2.12 1.81 1.30 0.95 0.73 1.72
10 Deg South Gm 2.04 2.87 4.25 580 6.27 6.92 7.22 6.45 522 4.03 2.42 1.84 4.62
Dm 0.94 1.36 1.81 2.12 274 258 2.48 2.17 1.87 1.37 0.99 0.76 1.77
30 Deg South Gm 2.60 3.40 4.71 598 6.12 6.59 6.99 6.57 570 4.82 3.09 2.42 4.92
Dm 0.97 1.40 1.83 2.11 271 255 2.48 221 193 1.45 1.03 0.79 1.79
Latitude South  Gm 2.83 3.57 4.78 581 576 6.10 6.54 6.33 572 508 3.35 2.66 4.88
tit 42 35° N  Dm 0.95 1.38 1.80 2.06 2.61 2.48 2.44 2.19 1.92 1.46 1.03 0.78 1.76
60 Deg South Gm 2.97 3.59 4.57 5.23 495 509 5.53 561 539 510 3.50 2.82 4.53
Dm 0.91 1.31 1.69 1.94 2.41 231 2.30 2.09 1.85 1.43 0.99 0.74 1.67
Vertical South Gm 2,70 3.05 3.53 3.51 3.03 2.92 3.21 3.61 3.97 4.25 3.15 2.61 3.30
Dm 0.77 1.09 1.41 1.65 1.96 1.95 1.97 1.81 1.60 1.28 0.85 0.64 1.42
Vertical SE/SW Gm 2.16 2.54 3.24 3.80 3.44 3.58 3.81 3.92 3.77 3.54 2.53 2.02 3.20
Dm 0.75 1.06 1.39 1.63 1.96 1.97 1.99 1.80 1.56 1.23 0.82 0.61 1.40
Vertical E/W Gm 1.26 1.67 2.52 3.52 3.49 392 3.96 3.69 3.01 231 1.50 1.06 2.66
Dm 0.67 0.95 1.30 1.60 1,95 2.00 2.00 1.76 1.46 1.09 0.74 0.55 1.34
Vertical NE/NW  Gm 0.65 0.95 1.56 2.47 2.73 3.20 3.05 2.60 1.86 1.17 0.74 0.51 1.79
Dm 0.59 0.85 1.20 1.563 1.86 1.93 189 1.64 1.32 0.97 0.66 0.50 1.25
Vertical North  Gm 0.56 0.80 1.15 1.61 2.01 2.38 2.11 1.71 1.26 0.91 0.62 0.48 1.30
Dm 0.56 0.80 1.15 1.49 1,81 1.90 1.81 1.57 1.26 0.91 0.62 0.48 1.20

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.21 1.15 1.10 1.05 1.02 1.01 1.02 1.04 1.09 1.16 1.21 1.24 1.07
30 Deg South Gm/Gmean 1.56 1.36 1.22 1.09 1.00 0.96 0.99 1.07 1.19 1.38 1.54 1.63 1.14
Latitude South Gm/Gmean 1.68 1.43 1.24 1.06 0.94 0.89 0.92 1.03 1.19 1.46 1.67 1.80 1.13
60 Deg South Gm/Gmean 1.77 1.44 1.18 0.95 0.81 0.74 0.78 0.91 1.13 1.47 1.75 1.90 1.05
Vertical South Gm/Gmean 1.61 1.22 0.91 0.64 0.49 0.43 0.45 0.58 0.83 1.22 1.58 1.76 0.77
Vertical SE/SW Gm/Gmean 1.29 1.02 0.84 0.69 0.56 0.52 0.54 0.63 0.79 1.02 1.26 1.37 0.74
Vertical E/W GnVGmean 0.75 0.67 0.65 0.64 0.57 0.57 0.56 0.60 0.63 0.66 0.75 0.72 0.62

Vertical NENW Gm/Gmean 0.39 0.38 0.40 0.45 0.44 0.47 0.43 0.42 0.39 0.34 0.37 0.34 0.42
Vertical North Gm/Gmean 0.33 0.32 0.30 0.29 0.33 0.35 0.30 0.28 0.26 0.26 0.31 0.32 0.30

Estimated clear day means of daily global radiation Ge and diffuse radiation Dc on inclined planes, kWh/mA2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Nov4 Dec4d Mean
Horizantal Gmax 2.77 4,09 589 7.70 8.03 8.38 8.31 7.72 6.23 4.96 3.15 2.25 5.80
D clear 0.95 1.10 0.98 0.96 1.47 1.52 1.61 1.54 1.29 1.14 0.83 0.67 1.17
10 Deg South Ge 3.41 4,80 6.51 8.04 8.10 8.37 8.30 7.89 6.73 5.64 3.92 3.00 6.23
Oc 0.97 1.14 1.02 0.97 1.45 1.47 1,54 1.48 1.32 1.13 0.89 0.72 1.18
30 Deg South Ge 4.63 598 7.30 8.22 7.79 7.93 7.91 7.89 7.31 6.78 5.22 4.32 6.78
De 1.17 1.33 1.16 1.09 1,52 1.53 1.60 1.58 1.46 1.31 1.06 0.89 1.31
Latitude South Gc 516 6.41 7.42 792 7.25 7.31 7.31 7.50 7.29 7.13 5.76 4.93 6.78
tilt 42 35' N  Dc 1.26 1.42 1.24 1.18 156 1.57 1.64 1.63 1.53 1.39 1.15 0.97 1.38
60 Deg South Ge 551 6.55 7.06 6.96 6.03 599 6.03 6.48 6.78 7.13 6.10 5.40 6.33
Dc 1.33 1.49 1.33 1.29 1.61 1.62 1.67 1.68 1.59 1.47 1.22 1.05 1.45
Vertical South Gc §.07 5.57 5.18 4.28 3.30 3.17 3.24 3.85 4.72 580 5.50 516 4.56
Dc 1.29 1.45 139 1.46 1.65 1.67 1.69 1.69 1.58 1.48 1.21 1.05 1.47
Vertical SE/SW Gc 3.93 4,52 5.00 5.08 429 4.29 4.31 458 471 500 4.31 3.91 4.49
Dc 1.16 1,35 1.37 1.48 1.71 175 1.78 1.73 1.56 1.42 1.11 0.93 1.45
Vertical EW  Gc 2.02 2.74 3.92 4.95 463 4.89 482 456 3.85 3.39 2.34 1.84 3.67
De 0.89 1.12 1.27 1.46 1.74 1.82 1.84 1.72 1.46 1.24 0.90 0.72 1.35
Vertical NE/NW  Gc 0.79 1.16 2.08 3.23 3.41 3.77 3.68 3.12 220 1.56 0.89 0.63 2.22
Dc 0.70 0.90 1.12 1.36 1.62 1.72 1.73 1.57 1.27 1.04 0.73 0.57 1.20
Vertical North Gc 0.65 0.84 1.05 1.65 2.04 2.41 2.33 1.76 1.16 0.95 0.69 0.53 1.34
Dc 0.65 0.84 1.05 1.28 1.51 1.61 1.62 1.44 1.16 0.95 0.69 0.53 1.11

Monthly clear day values of ratio {daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Ge/Gmax  1.23 1.17 1.11 1.04 1.01 1.00 1.00 1.02 1.08 1.14 1.24 1.33 1.07
30 Deg South Gc/Gmax  1.67 1.46 1.24 1.07 0.97 0.95 0.95 1.02 1.17 1.37 1.66 1.92 1.17
Latitude South Gc/Gmax 1.86 1.57 1.26 1.03 0.90 0.87 0.88 0.97 1.17 1.44 1.83 2.19 1.17
60 Deg South Gc/Gmax  1.99 1.60 1.20 0.90 0.75 0.71 0.73 0.84 1.09 1.44 1.94 2.40 1.09
Vertical South Gc¢/Gmax 1.83 1.36 0.88 0.56 0.41 0.38 0.39 0.50 0.76 1.17 1.75 2.29 0.79
Vertical SE/SW Gc/Gmax 1.42 1.11 0.85 0.66 0.53 0.51 0.52 0.59 0.76 1.01 1.37 1.74 0.77
Vertical E/W Gc/Gmax 0.73 0.67 0.67 0.64 0.58 0.58 0.58 0.59 0.62 0.68 0.74 0.82 0.63
Vertical NE/NW Gc/Gmax 0.28 0.28 0.35 0.42 0.43 0.45 0.44 0.40 0.35 0.31 0.28 0.28 0.38
Vertical North G¢/Gmax 0.23 0.20 0.18 0.21 0.25 0.29 0.28 0.23 0.19 0.19 0.22 0.24 0.23

Sunshine data
Mean sunshine  Hours 3
Max. sunshine Hours 7.

© ~
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ITALY Site No. 288

Inclined surfaces - ground albedo 0.20 assumed.
Longitude 12 35' E

Latitude 41 48' N

Height 131 metres

Computer file

ITALY288.INC

Units kWh/square metre per day
Data period (1966-1975)

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined pianes.
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Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes,
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10 Deg South
30 Deg South
Latitude South
tilt 41 48' N
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW

Vertical North
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Jan 29

2.78
0.93
3.48
1.01
4.67
1.21
5.15
1.29
5.51
1.37
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1.32
3.91
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Feb 26 Mar 29 Apr 28 May 29 Jun 21

4.02
1.07
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Monthly clear day values of ratio (daily global irradiation
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10 Deg South Gc/Gmax
30 Deg South Ge/Gmax

Latitude South  Gc/Gmax
60 Deg South Ge/Gmax
Vertical South  Gc/Gmax
Vertical SE/SW Gc/Gmax
Vertical E/W Ge/Gmax
Vertical NE/NW  Ge/Gmax
Vertical North  Gc/Gmax
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ITALY Site No. 291 NAPLES Computer file ITALY291.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 40 51'N Longitude 14 18'E Height 72 metres Data period (1966-1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. kWh/m~2 per day.

Jan Feb Mar  Apr  May Jun Jul Aug Sep Oct Nov  Dec Mean

Horizontal G mean 1.80 2.45 3.72 4.98 590 6.66 6.78 6.18 4.71 3.32 2.13 1.53 4.19
D mean 0.95 1.37 1.80 2.27 274 2.77 259 2.13 1.84 1.43 1.01 0.80 1.81
10 Deg South Gm 2.16 2.77 4.04 521 6.01 6.71 6.89 6.44 510 3.77 2.55 1.88 4.47
Dm 0.99 1.42 1.84 231 277 2.80 2.63 2.19 1.90 1.49 1.05 0.83 1.85
30 Deg South Gm 2.72 3.20 4.40 530 5.84 6.36 6.63 6.51 5.49 4.39 3.19 2.43 4.71
Dm 1.01 1.44 1.83 228 2.72 275 2.61 222 1.94 154 1.09 0.84 1.86
Latitude South Gm 2.92 3.31 4.43 515 554 5095 6.25 6.29 5.49 4.56 3.41 263 4.67
tit 40 51' N Dm 1.00 1.41 1.79 2.22 2.64 2.67 2.56 220 1.92 1.54 1.08 0.83 1.82
60 Deg South Gm 3.06 3.29 4.19 457 4.67 4.88 518 5.49 5.11 4.52 3.56 2.80 4.28
Dm 0.95 1.32 1.66 2.04 2.41 2.44 237 2.09 1.83 1.48 1.03 0.79 1.70
Vertical South Gm 2.75 2.74 3.17 3.04 2,83 2.78 2.98 3.46 3.70 3.69 3.16 2.57 3.07
Dm 0.81 1.08 1.36 1.66 193 1.99 1.97 1.81 1.56 1.27 0.88 0.67 1.42
Vertical SE/SW Gm 2.21 2.31 2,98 3.27 3.24 3.38 3.56 3.81 3.57 3.13 2.56 2.03 3.01
Dm 0.78 1.05 1.34 1.65 1.93 2.01 1.99 180 1.53 1.23 0.86 0.65 1.40
Vertical E/W Gm 1.31 1,67 2,39 3.056 3.31 3.65 3.75 3.63 2.92 2.13 1.55 1.16 2.54
Dm 0.70 0.95 1.27 1.62 1.92 2.03 2.01 1.77 1.44 1.11 0.77 0.59 1.35
Vertical NE/NW  Gm 0.68 0.94 1.54 224 2.64 3.01 296 2.58 1.86 1.17 0.78 0.57 1.75
Dm 0.63 0.86 1.19 1.54 1.84 1.96 1.90 1.65 1.33 0.99 0.69 0.53 1.26
Vertical North Gm 0.59 0.81 1.14 1.58 1.97 226 2.12 1.70 1.27 0.94 0.66 0.50 1.30
Dm 0.59 0.81 1.14 150 1.79 1.92 1.84 157 1.27 0.94 0.66 0.50 1.21

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.20 1.13 1.09 1.05 1.02 1.01 1.02 1.04 1.08 1.14 1.20 1.23 1.07
30 Deg South Gm/Gmean 1.51 1.31 1.18 1.06 0.99 0.95 0.98 1.05 1.17 1.32 1.50 1.59 1.12
Latitude South Gm/Gmean 1.62 1.35 1.19 1.03 0.94 0.89 0.92 1.02 1.17 1.37 1.60 1.72 1.12
60 Deg South Gm/Gmean 1.70 1.34 1.13 0.92 0.79 0.73 0.76 0.89 1.09 1.36 1.67 1.83 1.02
Vertical South GnmvGmean 1.53 1.12 0.85 0.61 0.48 0.42 0.44 0.56 0.79 1.11 1.48 1.68 0.73
Vertical SE/SW Gm/Gmean 1.23 0.94 0.80 0.66 0.55 0.51 0.52 0.62 0.76 0.94 1.20 1.33 0.72

Vertical E/W ~ Gm/Gmean 0.73 0.64 0.64 0.61 0.56 0.55 0.55 0.59 0.62 0.64 0.73 0.76 0.61
Vertical NE/NW Gm/Gmean 0.38 0.38 0.41 0.45 0.45 0.45 0.44 0.42 0.40 0.35 0.37 0.37 0.42
Vertical North Gm/Gmean 0.33 0.33 0.31 0.32 0.33 0.34 0.31 0.28 0.27 0.28 0.31 0.33 0.31

Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes, kWh/m~2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Nov4 Dec 4 Mean
Horizontal Gmax 3.02 4.09 6.09 7.29 7.90 8.12 B.02 7.69 6.29 5.14 3.54 2.46 5.81
D clear 0.98 1.15 0.93 1.17 154 174 1.66 1.62 1.25 1.20 0.89 0.71 1.24
10 Deg Sputh Ge 3.71 4.75 6.68 7.56 7.92 8.04 7.98 7.80 6.74 580 4.33 3.22 6.22
Dc 1.01 1.20 0.96 1.17 1.50 1.64 158 1.54 1.26 1.18 0.92 0.77 1.23
30 Deg South Ge 496 5.84 7.43 7.67 756 7.58 7.54 7.73 7.26 6.88 569 4.56 6.73
Dc 1.21 1.39 1.10 1.28 1.56 1.69 1.63 1.62 1.39 1.36 1.09 0.94 1.35
Latitude South Gec 5.43 6.17 7.5% 7.41 7.09 7.05 7.03 7.39 7.22 7.i6 6.18 508 6.73
tit 40 51' N Dc 1.29 1.47 117 133 1.59 1.70 1.65 1.66 1.45 1.44 1.17 1.01 1.41
60 Deg South Ge 5.83 6.30 7.08 6.42 577 567 568 6.26 6.63 7.13 6.56 5.61 6.24
Dc 1.37 1.54 1.27 1.42 1.63 1.71 1.67 1.70 1.52 1.52 1.25 1.10 1.47
Vertical South Gc 530 5.28 5.09 3.89 3.08 2.94 297 3.63 4.53 5.71 5.84 529 4.46
Oc 1.33 1.49 1.36 1.51 1.64 169 166 1.69 1.53 1.52 1.25 1.09 1.48
Vertical SE/SW Ge 4.11 4.31 5.00 4.63 4.09 3.99 4.01 4.40 4.60 4.96 4.59 4.02 4.39
Dc 1.20 1.38 1.34 1.54 1.70 1.77 1.74 1.74 1.52 1.46 1.16 0.98 1.46
Vertical E/W Ge 2.15 2.66 3.99 4.56 4.49 4.49 4.48 4.46 3.85 3.41 2.53 1.94 3.59
Dc 0.93 1.16 1.26 1.52 1.74 1.83 1.79 1.74 1.44 1.29 0.95 0.76 1.37
Vertical NEJNW  Gc 0.84 1.16 2.14 3.03 3.37 3.46 3.42 3.09 2.22 1.60 0.97 0.68 2.17
De 0.73 0.92 1.13 1.40 1.63 1.72 1.68 1.59 1.26 1.07 0.78 0.61 1.21
Vertical North Gec 0.69 0.85 1.06 1.61 2.03 2.17 2.12 1.75 1.i6 0.98 0.73 0.57 1.31
De 0.69 0.85 1.06 1.30 1.51 1.60 1.56 1.45 1.16 0.98 0.73 0.57 1.12
Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).
Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Ge/Gmax  1.23 1.16 1.10 1.04 1.00 0.99 1.00 1.01 1.07 1.13 1.22 1.31 1.07
30 Deg South Gc/Gmax 1.64 1.43 1.22 1,05 0.96 0.93 0.94 1.00 1.15 1.34 1.61 1.85 1.16
Latitude South Gc/Gmax 1.80 1.51 1.23 1.02 0.90 0.87 0.88 0.96 1.15 1.39 1.75 2.07 1.16
60 Deg South Gc/Gmax 1.93 1,54 1.16 0.88 0.73 0.70 0.71 0.81 1.05 1.39 1.85 2.28 1.07
Vertical South Gc/Gmax 1.75 1.29 0.84 0.53 0.39 0.36 0.37 0.47 0.72 1.11 1.65 2.15 0.77
Vertical SE/SW Gc/Gmax 1.36 1.05 0.82 0.63 0.52 0.49 0.50 0.57 0.73 0.96 1.30 1.63 0.76
Vertical E/W Gc/Gmax 0.71 0.65 0.65 0.63 0.57 0.55 0.56 0.58 0.61 0.66 0.71 0.79 0.62
Vertical NE/NW Gc/Gmax 0.28 0.28 0.35 0.42 0.43 0.43 0.43 0.40 0.35 0.31 0.27 0.28 0.37
Vertical North Gc/Gmax 0.23 0.21 0.17 0.22 0.26 0.27 0.26 0.23 0.18 0.19 0.21 0.23 0.22
Sunshine data
Mean sunshine  Hours 3.9 4.3 5.4 6.6 8.0 9.2 101 9.5 7.5 6.3 4.6 3.5 6.6
Max. sunshine Hours 8.3 9.1 10.3 113 121 123 122 11.9 10.7 10.0 8.8 7.8 10.4
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ITALY Site No. 292

Inclined surfaces - ground albedo 0.20 assumed.
Longitude 17 57' E

Latitude 40 39'N

BRINDISI

Height 10 metres

Computer file

ITALY292.INC

Units kWh/square metre per day
Data period (1966-1975)

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes.

Horizontal G mean
10 Deg South
30 Deg South
Latitude South
tilt 40 39°'N
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W

Vertical NE/NW

Vertical North
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Monthly mean values of ratio (daily global irradiation

Horizontal
10 Deg South Gm/Gmean
30 Deg South Gm/Gmean

Latitude South Gm/Gmean
60 Deg South Gm/Gmean
Vertical South Gm/Gmean
Vertical SE/SW Gm/Gmean
Vertical E/W Gm/Gmean
Vertical NEFNW  Gm/Gmean
Vertical North Gm/Gmean

Jan

0.61
0.61

1

1

1.
1.58
1

1

1

.19
0.72
0.38
0.34

Feb

2.54
1.44
2.86
1.49
3.30
1.51
3.41
1.48
3.39
1.39
2.81
1.14
2.38
1.10
1.62
0.99
0.98
0.89
0.84
0.84

1.00
1.13
1.30
1.34
1.34
1.11
0.94
0.64
0.39
0.33

Mar

3.76
1.95
4.07
1.99
4.40
1.98
4.41
1.93
4.15
1.77
3.14
1.44
2.92
1.41
2.34
1.34
1.56
1.25
1.20
1.20

1.00
1.08
1.17
1.17
1.10
0.83
0.78
0.62
0.41
0.32

Apr

5.19
2.48
5.42
2.52
5.52
2.49
5.36

2.
1.65
1

1

May

6.40
2.69
6.52
2.72
6.34
2.69
6.01
2.62
5.05
2.41
3.02
1.98
3.51
1.98
3.61
1.97
2.84
1.89
2.05
1.83

1.00
1.02
0.99
0.94
0.79
0.47
0.55
0.56
0.44
0.32

3.19
1.91
2.32
1.88

1.00
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0.95
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0.72
0.40
0.51
0.56
0.45
0.33
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0.56
0.44
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6.60
1.91
6.86
1.96
6.94
2.01
6.70
2.00
5.82
1.93
3.62
1.74
4.13
1.73
4.02
1.71
2.83
1.61
1.77
1.55

1.00
1.04
1.05
1.01
0.88
0.55
0.63
0.61
0.43
0.27
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4.84
1.92
5.24
1.98
5.65
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1.00
1.08
1.17
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0.75
0.61
0.39
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Estimated clear day means of daily global radiation Ge and diffuse radiation Dc on inclined planes,

Assumed dates

Horizontal Gmax
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10 Deg South
30 Deg South
Latitude South
tilt 40 39' N
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Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW

Vertical North
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Jan 29

2.99
1.00
3.67
1.05
4.88
1.25
5.33
1.33
5.72
1.41
§.19
1.36
4.08
1.23
2.1
0.95
0.84
0.74
0.69
0.69

Feb 26 Mar 29 Apr 28 May 29 Jun 21

4.16
1.22
4.81
1.25
5.89
1.45
6.22
1.52
6.34
1.60
5.30
1.53
4.33
1.42
2.68
1.18
1.18
0.94
0.86
0.86

6.11
1.05
6.69
1.08
7.42
1.22
7.50
1.29
7.06
1.38
5.08
1.44
4.97
1.42
3.96
1.33
2.15
1.17
1.09
1.09

7.37
1.33
7.62
1.31
7.74
1.42
7.48
1.47
6.48
1.54
3.93
1.59
4.61
1.62

1.
1.35

Monthly clear day values of ratio (daity global irradiation

Horizontal
10 Deg South Gc/Gmax
30 Deg South Ge/Gmax

Latitude South  Gc/Gmax
60 Deg South Gc/Gmax
Vertical South  Gc/Gmax
Vertical SE/SW Gc/Gmax
Vertical E/W Gce/Gmax
Vertical NE/NW  Gc/Gmax
Vertical North  Gc/Gmax

Sunshine data
Mean sunshine  Hours
Max. sunshine Hours

1
1
1
1
1
1
1.36
0
0
0
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1.23
1.15
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1.64
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1.53
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on slope/daily

1.00
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0.95
0.89
0.73
0.38
0.52
0.57
0.43
0.26
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0.93
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0.69
0.35
0.49
0.56
0.43
0.27

9.6
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Jul 4 Aug 4 Sep4
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7.99
1.36
7.63
1.41
6.42
1.50
3.65
1.59
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1.52
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1.32
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1.20

Oct

OO = 442w
=3

on slope/daily horizontal surface global irradiation).

1.00
1.13
1.31
1.36
1.34
1.09
0.92
0.63
0.36
0.29

Nov

1
1
1
1
1
1
1.22
0
0
0

Dec

o
(=]

O OO 4 4 a4 4 =
w
w

kWHmA2 per day.

Mean

4.39
1.81
4.67
1.85
4.92
1.87
4.86

A N W W
(=2
2]

COOO = = =
~
N

kWh/m”2 per day.

Oct 4 Nov4 Dec4d Mean

A WA A AN A2 2O = W = A
(4]
~

0.97
0.97

3.45
0.90
4.23
0.96
5.53
1.14
5.99
1.21
6.35
1.30
5.65
1.28
4.45
1.18
2.46
0.96
0.96
0.78
0.73
0.73

horizontal surface global irradiation).

1.00
1.00
0.94
0.88
0.70
0.36
0.50
0.57
0.43
0.26

10.6
12.4

1.00
1.01
1.00
0.96
0.81
0.46
0.58
0.60
0.42
0.23

ZT o
©®

1

1.00
1.06

00
.13
.33

COOOC = = = =
©o
[2,]

o o
©o

.00
.23
.60

2.77
0.75
3.59
0.75
5.12
0.92
5.72
0.99
6.34
1.08
6.00
1.10
4.56
0.99
2.22
0.78
0.74
0.64
0.60
0.60

5.92

A A AN A WA A AR ADAD =D
il
o

C OO 4 = 4
(=]
(=]



ITALY Site No. 293 ALGHERO

Inclined surfaces -
Latitude 40 38'N

ground albedo 0.20 assumed.

Longitude 8 17' E Height 40 metres

271

Computer file ITALY293.INC

Units kWh/square metre per day

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes.

Horizontal

10 Deg South

30 Deg South
Latitude South
tiit 40 38' N

60 Deg South

Vertical South

Vertical SE/SW

Vertical E/W

Vertical NE/NW

Vertical North

Jan Feb Mar Apr May Jun

G mean 1.90 2.53 3.81 530 6.23 6.98
D mean 0.92 1.28 1.76 2.23 2.68 2.43
Gm 2.31 2.89 4.16 556 6.36 7.03
Dm 0.95 1.34 1.80 2.28 2.72 2.47
Gm 2.94 3.41 4.56 5.69 6.19 6.65
Dm 0.97 1.38 1.82 2.28 2.69 2.45
Gm 3.16 3.55 4.60 5.55 65.88 6.23
Dm 0.96 1.37 1.79 2.23 2.62 2.40
Gm 3.34 3.57 4.37 4.92 4.95 65.07
Dm 0.91 1.30 1.67 2.07 2.41 2.24
Gm 3.02 3.00 3.32 3.27 2.96 2.81
Dm 0.78 1.10 1.39 1.72 1.96 1.91
Gm 2.41 2.51 3.08 3.48 3.42 3.52
Dm 0.76 1.06 1.37 1,71 197 1.98
Gm 1.42 1.67 2.43 3.21 3.49 3.86
Dm 0.69 0.94 1.28 1.66 1.96 1.95
Gm 0.70 0.94 1.54 2.30 2.74 3.13
Dm 0.63 0.84 1.19 157 1.86 1.88
Gm 0.60 0.79 1.13 1,59 199 225
Dm 0.60 0.79 1.13 1.52 1.80 1.84

Jul

7.46
2.1
7.58
2.16
7.28
2.19
6.86
2.17
5.64
2.09
3.14
1.87
3.91
1.90
4.18
1.92
3.21
1.82
2.13
1.75

Aug

6.65
1.95
6.94
2.00
7.04
2.07
6.82
2.07
5.94
2.01
3.71
1.80
4.13
1.80
3.93
1.76
2.73
1.64
1.71
1.56

1.
1.33
1

1

Data period (1966-1975)
kWhmA2 per day.

Oct Nov Dec Mean

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal

10 Deg South

30 Deg South
Latitude South
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW
Vertical North

1.00 1.00 1.00 1.00 1.00 1.00
Gm/Gmean 1.22 1.14 1.09 1.05 1.02 1.01
Gm/Gmean 1.56 1.35 1.20 1.07 0.99 0.95
Gm/Gmean 1.66 1.40 1.21 1.05 0.94 0.89
Gm/Gmean 1.76 1.41 1.15 0.93 0.80 0.73
Gm/Gmean 1.59 1.19 0.87 0.62 0.47 0.40
Gm/Gmean 1.27 0.99 0.81 0.66 0.55 0.50
Gm/Gmean 0.75 0.66 0.64 0.61 0.56 0.55
Gm/Gmean 0.37 0.37 0.40 0.43 0.44 0.45
Gm/Gmean 0.32 0.31 0.30 0.30 0.32 0.32

1.00
1.02
0.98
0.92
0.76
0.42
0.52
0.56
0.43
0.29

1.00
1.04
1.06
1.03
0.89
0.56
0.62
0.59
0.41
0.26

1.00
1.09
1.18
1.19
1.11
0.80
0.77
0.63
0.38
0.24

Estimated clear day means of daily global radiation Gec and diffuse radiation Dc on inclined planes,

Assumed dates
Horizontal

10 Deg South
30 Deg South
Latitude South
tit 40 38' N
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW

Vertical North

Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21

.06 4,20 5.91 7.37 8.10 8

.83 1.11 0.98 1.21 1.59 1

.83 490 6.48 7.67 8.15 8.42
.88 117 1.02 1.24 1.57 1.51
.15 6.02 7.19 7.78 7.78 7.91
.06 1.36 1.16 1.35 1.63 1.56
.64 6.36 7.26 7.52 7.30 7.36

3 .47
0
3
0
5
1
5
1.13 1.43 1.22 1.40 1.66 1.60
6
1
5
1
4
1
2
0

.57

o
o
@
2
g

.08 6.49 6.84 50 5.93 5.87
.22 151 1.32 48 1.68 1.64
.54 5.43 4.92 93 3.15 2.99
.21 1.47 1.38 §5 1.68 1.67
.30 4.43 4.83 66 4.18 4.15
.10 1.37 1.36 1.75 1.75
.26 2.74 3.86 59 4.59 4.72
.88 1.14 1.28 57 1.80 1.81
0.85 1.19 2.09 05 3.44 3.64
0.71 0.93 1.13 44 1.68 1.70
0.68 0.86 1.05 .63 2.08 2.25
0.68 0.86 1.05 .33 1.55 1.59
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Monthly clear day values of ratio (daily global irradiation on slope/daily

Horizontat

10 Deg South

30 Deg South
Latitude South
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW
Vertical North

Sunshine data
Mean sunshine
Max. sunshine

1.00 1.00 1.00 1.00 1.00 1.00
Ge/Gmax  1.25 1.17 1,10 1.04 1.01 0.99
Gc/Gmax 1.68 1.43 1,22 1.06 0.96 0.93
Gc/Gmax 1.84 1.51 1.23 1.02 0.90 0.87
Gc/Gmax 1.99 1.54 1.16 0.88 0.73 0.69
Ge/Gmax  1.81 1.29 0.83 0.53 0.39 0.35
Gc/Gmax  1.40 1.05 0.82 0.63 0.52 0.49
Gc/Gmax 0.74 0.65 0.65 0.62 0.57 0.56

Gc/Gmax 0.28 0.28 0.35 0.41 0.43 0.43
Gc/Gmax 0.22 0.20 0.18 0.22 0.26 0.27

Hours 4.1 5.1 6.0 7.4 8.9 102
Hours 8.2 9.4 101 119 129 13.0

Jul 4 Aug4 Sepd

8.42
1.40
8.42
1.38
7.98
1.45
7.39
1.49
5.92
1.55
3.08
1.62
4.21
1.69
4.77
1.74
3.64
1.64
2.21
1.54

7.87
1.50
8.04
1.47
7.96
1.56
7.60
1.61
6.42
1.66
3.68
1.68
4.52
1.73
4.61
1.73
3.20
1.59
1.79
1.46

6.52
1.20
6.99
1.20
7.51
1.34
7.48
1.40
6.86
1.48
4.66
1.52
4.76
1.51
3.99
1.43
2.30
1.27
1.18
1.17

3.50 2.20 1.65 4.46
1.35 1.00 0.81 1.69
4.01 2.65 2.04 4.78
1.41 1.04 0.83 1.73
4.71 3.35 2.66 5.06
1.48 1.09 0.85 1.76
4,90 3.59 2.89 5.03
1.49 1.09 0.84 1.74
489 3.77 3.09 4.62
1.45 1.06 0.79 1.65
4.01 3.35 2.85 3.30
1.28 0.92 0.67 1.42
3.37 2.70 2.24 3.24
1.23 0.89 0.66 1.40
2.26 1.62 1.27 2.72
1.10 0.79 0.61 1.34
1.19 0.79 0.60 1.82
0.98 0.70 0.55 1.25
0.93 0.66 0.53 1.30
0.93 0.66 0.53 1.20
1.00 1.00 1.00 1.00
1.15 1.21 1.24 1.07
1.35 1.52 1.61 1.13
1.40 1.63 1.75 1.13
1.40 1.71 1.87 1.04
1.15 1.52 1.73 0.74
0.96 1.23 1.36 0.73
0.65 0.74 0.77 0.61
0.34 0.36 0.36 0.41

0.27 0.30 0.32 0.29
KWh/mA2 per day.
Oct 4 Nov4 Dec4 Mean

5.04 3.38 2.60 5.92

horizontal surface global irradiation).

1.00
1.00
0.94
0.88
0.70
0.36
0.50
0.57
0.43
0.26

11.6
13.1

1.00
1.02
1.01
0.97
0.82
0.47
0.57
0.59
0.41
0.23

10.4
12.6

1.00
1.07
1.15
1.15
1.05
0.71
0.73
0.61
0.35
0.18

11.0

1.13 0.87 0.63 1.17
5.71 4.17 3.46 6.36
1.15 0.96 0.69 1.19
6.77 5.45 4.95 6.87
1.32 1.14 0.85 1.3%1
7.05 591 5.54 6.87
1.39 1.21 0.92 1.37
7.01 6.26 6.14 6.36
1.48 1.29 1.00 1.44
5.61 5.57 5.81 4.52
1.48 1.27 1.02 1.46
4.88 4.38 4.42 4.48
1.42 117 0.92 1.45
3.38 2.43 2.16 3.68
1.26 0.95 0.74 1.36
1.569 0.94 0.71 2.23
1.06 0.77 0.60 1.21
0.96 0.73 0.57 1.34
0.96 0.73 0.57 1.13
1.00 1.00 1.00 1.00
1.13 1.23 1.33 1.07
1.34 161 1.90 1.16
1.40 1.75 2.13 1.16
1.39 1.85 236 1.07
1.11 1.65 2.23 0.76
0.97 1.30 1.70 0.76
0.67 0.72 0.83 0.62
0.31 0.28 0.27 0.38

0.19 0.22 0.22 0.23
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ITALY Site No. 298
ground albedo 0.20 assumed.

Inclined surfaces -

Latitude 38 12'N

MESSINA

Longitude 15 33' €

Height 50 metres

Computer file

ITALY298.INC

Units kWh/square metre per day
Data period (1966-1975)

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes.

Horizontal

10 Deg South

30 Deg South
Latitude South
tit 38 12' N
60 Deg South

Vertical South
Vertical SE/SW
Vertical E/W

Vertical NE/NW

Vertical North

gc)
B g

F9995939595959599%%

Jan

0.65
0.65

Feb

2.86
1.46
3.22
1.50
3.71
1.51
3.81
1.49
3.78
1.38
3.11
1.14
2.63
1.1
1.82
1.03
1.07
ou
0.9
0.

90

Mar

3.87
1.95
4.17
2.00
4.48
2.00
4.49
1.97
4.19
1.81
3.12
1.47
2.92
1.44
2.37
1.36
1.58
1.26
1.21
1.21

Apr

D WWaErdaEa2ON
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~en
No
PNy

3.25

1
3
1
2.26
1
1
1

Monthly mean values of ratio (daily global irradiation on

Horizontal

10 Deg South

30 Deg South
Latitude South
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW
Vertical North

Gm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean
Grm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean

1

1.
1.48
1

1

1

1.17
0.71
0.37
0.31

1.00
1.13
1.30
1.33
1.32
1.09
0.92
0.64
0.37
0.31

1.00
1.08
1.16
1.186
1.08
0.81
0.75
0.61
0.41
0.31

1
1
1
1
0
0.58
0
0
0
0

May

6.09
2.81
6.18
2.84
5.96
2.80
5.72
2.73
4.70
2.47
2.77
1.97
3.23
1.98
3.36
1.99
2.7
1.89
2.02
1.83

Jun

6.69
2.66
6.71
2.69
6.31
2.64
5.98
2.59
4.75
2.36
2.60
1.94
3.29
1.96
3.65
2.00
3.05
1.94
2.26
1.89

Jul

6.96
2.36
7.04
2.40
6.70
2.39
6.39
2.36
5.13
2.21
2.81
1.88
3.53
1.92
3.83
1.95
3.05
1.86
2.12
1.79

Aug

6.38
2.06
6.61
2.11
6.63
2.15
6.45
2.14
5.48
2.04
3.34
1.7¢9
3.78
1.79
3.70
1.77
2.64
1.65
1.70
1.57

Sep

5.05
1.84
5.44

- W AW W =
[~
©w

KWHm”2 per day.

Oct Nov
3.53 2.54
1.39 1.08
4.00 3.02
1.44 1.11
4.63 3.76
1.49 1.14
4.76 3.95
1.49 1.14
4.72 4.15
1.42 1.08
3.81 3.63
1.24 0.93
3.35 2.94
1.22 0.92
2.43 1.81
1.12 0.84
1.34 0.89
1.02 0.77
0.96 0.73
0.96 0.73

slope/daily horizontal surface global irradiation).

1.00
1.01
0.98
0.94
0.77
0.46
0.53
0.55
0.44
0.33

1.00
1.00
0.94
0.89
0.71
0.39
0.49
0.55
0.46
0.34
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1.00
1.08
1.18
1.18
1.06
0.75
0.73
0.61
0.39
0.26

Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes,

Assumed dates
Horizontal

10 Deg South

30 Deg South
Latitude South
tit 38 12' N
60 Deg South

Vertical South

Vertical SE/SW

Vertical E/W

Vertical NE/NW

Vertical North

=)
aQ
@
®
g
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Jan 29

3.51
0.82
4.34
0.84
5.76
1.02
6.18
1.07
6.71
1.18
6.03
1.20
4.71
1.1
2.57
0.91
0.95
0.76
0.72
0.72

Feb 26 Mar 29 Apr 28 May 29 Jun 21

4.48
1.02
5.20
1.07
6.34
1.25
6.61
1.31
6.76
1.41
5.59
1.41
4.74
1.35
3.15
1.17
1.40
0.96
0.88
0.88

6.09
1.09
6.63
1.14
7.25
1.28
7.29
1.33
6.77

1.11

7.46
1.32
7.66
1.29
7.68
1.40
7.47
1.44
6.29
1.62
3.67
1.87
4.49
1.62
4.54
1.62
3.07
1.48
1.65
1.36

Monthly clear day values of ratio (daily global irradiation

Horizontal

10 Deg South

30 Deg South
Latitude South
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW
Vertical North

Sunshine data
Mean sunshine
Max. sunshine

Gc/Gmax
Gc/Gmax
Gc/Gmax
Gc/Gmax
Gc/Gmax
Gc/Gmax
Gc/Gmax
Ge/Gmax
Gc/Gmax

Hours
Hours

O = - Ao
©
-

1.00
1.16
1.41
1.48
1.51
1

1

1.00
1.09
1.19
1.20
1.11
0.78
0.77
0.63
0.35
0.18

1.00
1.03
1.03
1.00
0.84
0.49
0.60
0.61
0.41
0.22

7.96
1.69
7.92
1.62
7.48
1.67
7.10
1.68
5.59
1.69
2.86
1.66
3.94
1.78
4.44
1.82
3.40
1.70
2.08
1.57

8.03
1.70
7.93
1.63
7.38
1.66
6.97
1.67
5.39
1.68
2.65
1.65
3.80
1.74
4.42
1.82
3.49
1.72
2.20
1.60

Jul 4

8.25
1.58
8.16
1.50
7.61
1.55
7.19
1.87
5.57
1.61
2.74
1.63
3.95
1.72
4.59
1.79
3.59
1.69
2.21
1.68

Aug 4 Sep 4

7.69
1.59
7.78
1.53
7.62
1.61
7.34
1.63
6.02
1.67
3.833
1.66
4.23
1.72
4.42
1.75
3.14
1.60
1.77
1.47

1.00 1.00
1.13 1.19
1.31 1.48
1.35 1.85
1.34 1.63
1.08 1.43
0.95 1.16
0.69 0.71
0.38 0.35
0.27 0.29

COO0OO0O0O-O0ONONOWONOMNMNONO =
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Mean

0.30

kWh/mA2 per day.

Oct4 Nov4 Dec4 Mean

18 4.05
99 0.82
86 4.91
02 0.84
86 6.35
18 1.00
06 6.76
24 1.06
7.21
34 1.18
47 6.32
38 1.22
90 5.01
34 1.14
54 2.86
21 0.96
.70 1.07
.04 0.81
0.96 0.78
0.96 0.78
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on slope/daily horizontal surface global irradiation).

1.00
1.00
0.94
0.89
0.70
0.36
0.50
0.56
0.43
0.26

1.00
0.99
0.92
0.87
0.67
0.33
0.47
0.55
0.44
0.27

9.5
12.2
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6.02
1.20
6.44
1.20
92
32
93
36
36
43
48
45
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ITALY Site No. 299 TRAPANI Computer file 1TALY299.iINC
inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 37 55'N Longitude 12 30' E Height 14 metres Data period (1966-1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. kWHmA2 per day.

Jan Feb Mar  Apr May Jun  Jui Aug Sep  Oct Nov Dec  Mean

Horizontal G mean 2.30 3.03 4.25 5.56 6.58 7.00 7.36 7.03 5.37 3.86 2.75 2.06 4.77
D mean 1.06 1.47 1.90 2.40 2.64 2.59 2.44 1.86 1.74 1.33 1.14 0.90 1.79
10 Deg South Gm 2.76 3.43 4.61 580 6.68 7.02 7.44 7.29 579 4.40 3.28 2.53 5.10
Dm 1.10 1,52 1.95 2.44 268 2.62 2.48 1.91 1.79 1.39 1.20 0.93 1.83
30 Deg South Gm 3.46 3.98 5.00 5.88 6.45 6.59 7.10 7.30 6.21 5.15 4.10 3.26 5.38
Dm 1.13 1.54 1.96 2.43 2.66 2.58 2.48 1.96 1.85 1.46 1.25 0.94 1.85
Latitude South Gm 3.64 4.09 502 5.76 6.20 6.26 6.78 7.10 6.21 531 4.31 3.47 5.35
tit 37 55N Dm 1.12 1.53 1.94 2.40 2.61 2.54 2.46 1.97 1.85 1.47 125 0.93 1.84
60 Deg South Gm 3.86 4.09 4.71 500 506 4.94 542 6.00 570 530 4.53 3.75 4.87
Dm 1.06 1.43 1.80 2.20 2.39 2.33 230 1.92 1.78 1.43 1.21 0.88 1.73
Vertical South Gm 3.42 3.37 3.50 3.24 2.91 2.66 2.94 3.59 4.01 4.29 3.97 3.40 3.44
Dm 0.91 1.20 1.50 1.81 1.97 1.94 196 1.77 1.58 1.28 1.07 0.75 1.48
Vertical SE/SW Gm 2.75 2.84 3.29 3.48 3.48 3.41 3.70 4.18 3.96 3.75 3.21 2.69 3.40
Dm 0.89 1.17 1.47 1.80 1.98 1.98 2.01 1.77 1.55 1.26 1.03 0.74 1.47
Vertical E/W Gm 1.66 1.94 2.66 3.26 3.64 3.81 4.01 4.14 330 2.67 1.95 1.55 2.89
Dm 0.81 1.07 1.39 1.76 1.99 2.02 2.05 1.75 1.48 1.15 0.92 0.70 1.43
Vertical NE/NW  Gm 0.82 1.11 1.70 2.37 2.88 3.16 3.17 2.91 2.06 1.40 0.94 0.72 1.94
Dm 0.73 0.97 1.30 166 190 1.95 1.93 1.65 1.37 1.04 0.82 0.65 1.33
Vertical North  Gm 0.70 0.92 1.24 1.66 2.05 2.30 2.17 1.77 1.31 0.97 0.78 0.63 1.38
Dm 0.70 0.92 1.24 1.60 1.83 1.90 1.85 1.58 1.31 0.97 0.78 0.63 1.28
Monthly mean values of ratio (daily giobai irradiation on slope/daily horizontal surface globai irradiation).
Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.20 1.13 1.09 1.04 1,01 1.00 1.01 1.04 1.08 1.14 1.19 123 1.07
30 Deg South Gm/Gmean 1.50 1.31 1.18 1.06 0.98 0.94 0.96 1.04 1.16 1.33 1.49 1.58 1.13
Latitude South Gm/Gmean 1.58 1.35 1.18 1.04 0.94 0.89 0.92 1.01 1.16 1.38 1.57 1.68 1.12
60 Deg South Gm/Gmean 1.68 1.35 1.11 0.90 0.77 0.71 0.74 0.85 1.06 1.37 1.65 1.82 1.02
Vertical South Gm/Gmean 1.49 1.11 0.82 0.58 0.44 0.38 0.40 0.51 0.75 1.11 1.44 165 0.72
Vertical SE/SW Gm/Gmean 1.20 0.94 0.77 0.63 0.53 0.49 0.50 0.60 0.74 0.97 1.17 1.31 0.71
Vertical E/W Gm/Gmean 0.72 0.64 0.63 0.59 0.55 0.54 0.55 0.59 0.62 0.69 0.71 0.75 0.61
Vertical NE/NW Gm/Gmean 0.36 0.37 0.40 0.43 0.44 0.45 0.43 0.41 0.38 0.36 0.34 0.35 0.41
Vertical North Gm/Gmean 0.30 0.30 0.29 0.30 0.31 0.33 0.29 0.25 0.24 0.25 0.28 0.31 0.29
Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes, KWh/mA2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Nov4 Dec4 Mean
Horizontal Gmax 3.46 4.72 6.36 7.66 8.10 8.47 8.20 8.12 6.83 537 4.07 3.06 6.21
D clear 0.92 1.09 1.02 1.42 1.59 1.72 1.67 1.36 1.18 1.01 1.00 0.59 1.21
10 Deg South Ge 4.25 5.45 6.89 7.83 8,08 8.35 8.15 8.23 7.24 6.06 4.86 4.01 6.62
Dc 0.97 1.12 .03 1.37 1.56 1.63 1.64 1.32 1.15 1.03 1.01 0.65 1.21
30 Deg South Ge 558 6.61 7.53 7.84 7.61 7.76 7.61 8.03 7.67 7.08 6.23 5.62 7.10
De 1.16 1.31 1.17 1.47 1.61 1.67 1.68 1.42 1.28 1.19 1.19 0.79 1.33
Latitude South Gc 595 6.88 7.57 7.63 7.24 7.33 7.21 7.74 7.62 7.28 6.60 6.09 7.09
tit 37 55' N De 1.22 1.37 1.22 151 1.63 1.68 1.69 1.45 1.33 1.24 1.25 0.85 1.37
60 Deg South Ge 6.44 7.03 7.01 6.41 566 563 5.57 6.29 6.84 7.19 7.02 6.84 6.49
De 1.33 1.48 1.34 158 1.65 1.70 1.70 1.54 1.44 1.36 1.37 0.96 1.45
Vertical South Ge 5.75 5.78 4.89 3.73 2.86 2.73 2.75 3.42 4.49 5.62 6.12 6.36 4.53
Dc 1.32 1.48 1.42 1.62 1.65 1.69 1.68 1.61 1.50 1.40 1.37 1.00 1.48
Vertical SE/SW Ge 4.49 4.86 4.91 452 4.00 3.96 3.92 4.48 473 504 4.84 4.85 4.55
Dc 1.21 1.41 1.41 1.67 1.74 1.79 1.77 1.67 1.51 1.36 1.27 0.92 1.48
Vertical E/W Ge 2.44 319 4.04 453 454 463 4.54 474 411 3.64 2.76 2.45 3.80
Dc 0.97 1,22 1.33 1.67 1.80 1.87 1.85 1.69 1.44 1.23 1.05 0.76 1.41
Vertical NE/NW  Gc 0.94 1.40 2.24 3.06 3.48 3.66 3.55 3.38 2.42 1.75 1.08 0.78 2.32
Dc 0.79 1.00 1.19 1.583 1,69 1.77 1.74 157 130 1.06 0.86 0.64 1.26
Verticai North  Gc 0.74 0.91 1.1 1.65 2.11 2.29 2.21 1.85 1.22 0.98 0.81 0.62 1.38
Dc 0.74 091 1.1t 1.41 156 1.65 1.61 1.46 1.20 0.98 0.81 0.62 1.17
Monthly clear day values of ratio (daily global irradiation on siope/daily horizontal surface global irradiation).
Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Ge/Gmax  1.23 1,15 1.08 1.02 100 ©0.99 0.99 1.01 1.06 1.13 1.19 131 1.07
30 Deg South Ge/Gmax  1.61 1.40 1.18 1.02 0.94 0.92 0.93 0.99 1.12 1.32 1.53 1.84 1.14
Latitude South Gc/Gmax 1.72 1.46 1.19 1.00 0.89 0.87 0.88 0.95 1.12 1.36 1.62 1.99 1.14
60 Deg South Gc/Gmax 1.86 1.49 1.10 0.84 0.70 0.67 0.68 0.77 1.00 1.34 1.73 2.23 1.04
Vertical South Gc¢/Gmax 1.66 1.23 0.77 0.49 0.35 0.32 0.34 0.42 0.66 1.05 1.50 2.08 0.73
Vertical SE/SW Gc/Gmax 1.30 1.03 0.77 0.59 0.49 0.47 0.48 0.55 0.69 0.94 1.19 1,59 0.73
Vertical E/W Ge/Gmax 0.70 0.68 0.63 0.59 0.56 0.55 0.55 0.58 0.60 0.68 0.68 0.80 0.61
Vertical NE/NW Gc¢/Gmax  0.27 0.30 0.35 0.40 0.43 0.43 0.43 0.42 0.35 0.33 0.26 0.25 0.37
Vertical North Ge¢/Gmax 0.21 0.19 0.17 0.22 0.26 0.27 0.27 0.23 0.18 0.18 0.20 0.20 0.22

Sunshine data
Mean sunshine  Hours

46 5.2 6.2 7. 9.3 10.0 113 10.4 8.3
Max. sunshine Hours 8.8 9.6 103 11

5
5 125 129 129 124 10.8
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ITALY Site No. 301 PANTELLERIA
Inclined surfaces - ground albedo 0.20 assumed.
Longitude 11 58' E Height 170 metres

Latitude 36 49' N

Computer file ITALY301.INC

Units kWh/square metre per day

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes.

Horizontal

10 Deg South

30 Deg South
Latitude South
tit 36 49' N
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW

Vertical North

Jan Feb Mar Apr May Jun
G mean 2.22 2,92 4.24 535 6.40 6.90
D mean 1.13 1.49 1.91 234 266 2.62
Gm 2.60 3.27 4.58 5.56 6.48 6.89
Om 1.16 1.53 1.96 2.37 2.70 2.65
Gm 3.18 3.74 4.93 559 6.22 6.43
Om 1.17 1.54 1.97 2.35 2.66 2.60
Gm 3.31 3.82 4.95 548 6.00 6.15
Dm 1.16 1.53 1.94 2.31 2.62 2.56
Gm 3.46 3.79 4.61 471 4.83 4.78
Dm 1.08 1.41 1.79 2.11 2.37 2.33
Gm 3.02 3.08 3.39 3.02 2.77 2.55
DOm 0.90 1.17 1.49 1.72 1.94 1.93
Gm 2.46 2.62 3.22 3.24 3.34 3.32
Dm 0.89 1.14 1.46 1.71 195 1.95
Gm 1.63 1.83 2.63 3.05 3.54 3.76
Dm 0.81 1.05 1.39 1.67 1.96 1.99
Gm 0.82 1.09 1.70 2.23 2.85 3.17
Dm 0.74 0.96 1.30 1.59 1.88 1.94
Gm 0.71 0.92 1.25 1.58 2.06 2.33
Om 0.71 0.92 1.25 1.55 1.83 1.91

Jul

~
~

Aug

Sep

4.99
1.92
5.35
1.98
5.66
2.01

65

P~ TN A R A R S L )
4l
IS

Data period (1966-1975)
kWhm*2 per day.
Oct Nov Dec Mean

3.73 2.71 1.90 4.62

1.50 1.11 0.95 1.84
4.20 3.21 2.27 4.90
1.56 1.16 0.98 1.88
4.82 3.97 2.85 5.11
1.60 1.20 0.99 1.89
492 4.14 299 5.07
1.60 1.20 0.98 1.87
4.86 4.36 3.19 4.55
1.63 1.15 0.92 1.74
3.88 3.79 2.84 3.17
1.33 1.01 0.78 1.47
3.43 3.07 2.28 3.17
1.30 0.98 0.76 1.46
2.50 1.90 1.36 2.75
1.19 0.89 0.70 1.41
1.40 0.93 0.69 1.90
1.08 0.80 0.64 1.33
1.02 0.77 0.61 1.38
1.02 0.77 0.61 1.28

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal

10 Deg South

30 Deg South
Latitude South
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW
Vertical North

1.00 1.00 1.00 1.00 1.00 1.00
Gm/Gmean 1.17 1.12 1.08 1.04 1.01 1.00
Gm/Gmean 1.43 1.28 1.16 1.04 0.97 0.93
Gm/Gmean 1.49 1.31 1.17 1.02 0.94 0.89
Gm/Gmean 1.56 1.30 1.09 0.88 0.75 0.69
Gm/Gmean 1.36 1.05 0.80 0.56 0.43 0.37
Gm/Gmean 1.11 0.90 0.76 0.61 0.52 0.48
Gm/Gmean 0.69 0.63 0.62 0.57 0.55 0.55
Gm/Gmean 0.37 0.37 0.40 0.42 0.44 0.46

0

Gm/Gmean 0.32 0.31 0.29 0.29 0.32 0.34

1.00
1.01
0.95
0.91
0.72
0.38
0.50
0.55
0.44
0.31

OO0 00O = =4 =4
o
o

1.00
1.07
1.13
1.13
1.03
0.72
0.71
0.60
0.39
0.26

Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes,

Assumed dates
Horizontal

10 Deg South

30 Deg South
Latitude South
tit 36 49' N

60 Deg South

Vertical South

Vertical SE/SW

Vertical E/W

Vertical NE/NW

Vertical North

Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21

Gmax 3.74 472 6.41 7.50 7.98 8.20
D clear 1.03 1.07 0.99 1.21 1.47 1.50
Ge 4.48 544 6.94 7.70 7.96 8.11
Dc 1.02 1.12 1.02 1.21 1.46 1.47
Ge 6.83 6.55 7.54 7.66 7.46 7.48
Dc 1.22 1.31 1.16 1.31 1.51 1.51
Ge 6.16 6.78 7.56 7.47 7.13 7.1
Dc 1.27 1.36 1.20 1.35 1.53 1.52
Ge 6.67 6.91 6.96 6.18 5.47 5.35
De 1.39 1.48 1.33 1.44 1.57 1.56
Ge §.91 5.63 4.78 3.51 2.69 2.51
De 1.38 1.47 1.41 152 1.59 1,59
Ge 4.63 4.76 4.86 4.43 3.88 3.80
Dc 1.27 1.41 1.40 1.57 1.68 1.69
Ge 2.54 3.17 4.05 4.56 4.49 455
De 1.02 1.23 1.33 1.58 1.74 1.76
Ge 0.99 1.41 226 3.13 3.49 3.63
Dc 0.83 1.01 1.19 1.46 1.65 1.68
Ge 0.78 0.92 1.11 1.65 2.10 2.26
De 0.78 0.92 1.11 1.35 1.83 1.57

Jul 4 Aug 4 Sep4

.67
4.60
1.75
3.64
1.66
2.23
1.55

7.92
1.8
7.97
1.50
7.75
1.58
7.50
1.60
6.03
1.65
3.25
1.65
4.25
1.73
4.51
1.76
3.24
1.63
1.82
1.49

.58
.30
.97
.31
.33
.44
.29
.48
.49
.56
.23
.56
45

A d AN A WA DA RA AN ANAYN D =D

1.00 1.00 1.00 1.00
1.13 1.18 1.20 1.06
1.29 1.47 1.50 1.11
1.32 1.53 1.57 1.10
1.30 1.61 1.68 0.99
1.04 1.40 1.50 0.69
0.2 1.13 1.20 0.69
0.67 0.70 0.72 0.60
0.38 0.34 0.36 0.41

0.27 0.28 0.32 0.30
kWh/m”2 per day.

Oct4 Nov4 Dec4 Mean

5.35 4.15 3.14 6.17
1.09 0.90 0.79 1.20
6.01 4.97 3.96 6.56
1.12 0.93 0.82 1.20
6.96 6.34 541 6.99
1.29 1.11 1,00 1.32
7.12 6.66 578 6.98
1.33 1.16 1.06 1.38
7.00 7.10 6.46 6.33
1.45 1.28 1.18 1.45
65.42 6.14 5.94 4.37
1.46 1.31 1.19 1.48
4.84 4.88 4.54 4.43
1.42 1.22 1.08 1.48
3.50 2.82 2.31 3.75
1.29 1.03 0.87 1.41
1.71 1.09 0.81 2.32
1.09 0.85 0.71 1.26
1.00 0.81 0.67 1.38
1.00 0.81 0.67 1.17

Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal

10 Deg South

30 Deg South
Latitude South
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW
Vertical North

Sunshine data
Mean sunshine
Max. sunshine

1 1.00 1.00 1.00 1.00 1.00
Ge/Gmax 1 1.15 1.08 1.03 1.00 0.99
Gc/Gmax 1 1.39 1.18 1.02 0.94 0.91
Ge/Gmax  1.65 1.44 1.18 1.00 0.89 0.87
Ge/Gmax 1 1.46 1.09 0.82 0.69 0.65
Gc/Gmax 1 1.19 0.75 0.47 0.34 0.31
Gc/Gmax 1 1.01 0.76 0.59 0.49 0.46
Gc/Gmax 0.68 0.67 0.63 0.61 0.56 0.56
Ge/Gmax  0.26 0.30 0.35 0.42 0.44 0.44
Ge/Gmax 0.21 0.19 0.17 0.22 0.26 0.28

8.7 9.3

Hours .8 6.1 7.
5 1 12.3 125

4.1 4 0
Hours 8.6 9. 10.4 11.4

1.00
0.99
0.92
0.87
0.66
0.31
0.47
0.56
0.44
0.27

10.4
12.2

1.00

10.1
12.0

1.00
1.06
1.1
1.1
0.99
0.64
0.68
0.59
0.36
0.19

7.7
10.8

1.00 1.00 1.00 1.00
1.12 1,20 1.26 1.06
1.30 1.53 1.72 1.13
1.33 1.61 1.84 1.13
1.31 1.71 2.06 1.03
1.01 1.48 1.89 0.71
0.90 1.18 1.45 0.72
0.65 0.68 0.74 0.61
0.32 0.26 0.26 0.38

0.19 0.19 0.21 0.22
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NETHERLANDS Site No. 72 GRONINGENELDE Computer file NETHEO072.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 53 8' N Longitude 6 35'E Height 5 metres Data period (1966-1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. kWh/m”2 per day.

Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec Mean

Horizontal G mean 0.57 1.27 2.35 3.72 4.71 5.42 4.94 4.47 297 1.65 0.76 0.44 2.78
D mean 0.42 0.81 1.41 210 2,72 2.94 2.82 2.49 1.71 1.02 0.51 0.33 1.61
10 Deg South Gm 0.68 1.48 2,60 3.95 486 65.52 506 4.71 3.23 1.89 0.92 0.54 2.96
Dm 0.43 0.82 1.44 213 2,75 297 285 254 1.75 1.04 052 0.33 1.64
30 Deg South Gm 0.85 1.79 2.92 4.14 4,83 540 4,98 4.86 3.54 2.23 1.16 0.70 3.12
Dm 0.41 0.80 1.42 2.10 2.68 2.89 2.77 2.52 1.73 1.03 0.51 0.32 1.60
Latitude South Gm 0.95 1.95 2.96 3.92 4.34 4.74 4.43 4.54 3.50 2.37 1.32 0.80 2.99
tilt 53 8' N Dm 0.36 0.73 1.30 1.92 2.42 2.62 2.50 2.33 1.59 0.95 0.46 0.29 1.46
60 Deg South Gm 0.95 1.95 2.91 3.77 4.11 4.46 4.17 4.34 3.41 2.36 1.33 0.81 2.88
Dm 0.35 0.70 1.25 1.B4 2,32 2.51 2.40 2.24 1.53 0.91 0.45 0.27 1.40
Vertical South  Gm 0.88 1.73 2.37 2.75 2.79 2.92 278 3.09 267 2.03 1.23 0.77 2.17
Dm 0.27 0.55 0.99 1.46 1.80 196 1.86 1.78 1.22 0.73 0.35 0.21 1.10
Vertical SE/SW Gm 0.70 1.43 2.12 2.73 2.93 3.17 2.97 3.10 2.45 1.71 0.98 0.61 2.08
Dm 0.27 0.55 0.98 1.44 1.78 1.95 1.85 1,75 1.20 0.72 0.35 0.21 1.09
Vertical E/W Gm 0.40 0.90 1.58 2.37 2.82 3.19 2,92 2.74 193 1.14 0.55 0.32 1.74
Dm 0.27 0.53 0.93 1.39 1.76 1.93 1.83 1.68 1.14 0.67 0.34 0.21 1.06
Vertical NE/NW Gm 0.25 0.54 1.04 1.72 227 2.64 2.40 2.04 1.30 0.69 0.32 0.20 1.29
Dm 0.25 0.50 0.87 1.32 1.69 1.88 1.77 1.56 1.07 0.63 0.31 0.20 1.01
Vertical North Gm 0.24 0.48 0.84 1.32 1.85 2.16 1.96 1.57 1.03 0.60 0.30 0.19 1.05
Dm 0.24 0.48 0.84 128 1.66 1.85 1.73 150 1.03 0.60 0.30 0.19 0.98

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.19 1.16 1.11 1,06 1.03 1.02 1.02 1.05 1.09 1.14 1.21 1.23 1.07
30 Deg South Gm/Gmean 1.49 1.41 1.24 1.11 1.02 1.00 1.01 1.09 1.19 1.35 1.53 1.59 1.12
Latitude South Gm/Gmean 1.67 1.53 1.26 1.05 0.92 0.88 0.90 1.02 1.18 1.44 1.74 1.82 1.08
60 Deg South GnVGmean 1.67 1.53 1.24 1.01 0.87 0.82 0.84 0.97 1.15 1.43 1.75 1.84 1.04
Vertical South Gm/Gmean 1.54 1.36 1.01 0.74 0.59 0.54 0.56 0.69 0.90 1.23 1.62 1.75 0.78
Vertical SE/SW GmvGmean 1.23 1.13 0.90 0.73 0.62 0.58 0.60 0.69 0.82 1.04 1.29 1.39 0.75
Vertical E/W Gm/Gmean 0.70 0.71 0.67 0.64 0.60 0.59 0.59 0.61 0.65 0.69 0.72 0.73 0.63
Vertical NEFNW Gm/Gmean 0.44 0.43 0.44 0.46 0.48 0.49 0.49 0.46 0.44 0.42 0.42 0.46 0.46

Vertical North Gm/Gmean 0.42 0.38 0.36 0.35 0.39 0.40 0.40 0.35 0.35 0.36 0:40 0.43 0.38

Estimated clear day means of daily global radiation Ge and diffuse radiation Dc on inclined planes, kWh/mA2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Novd4 Dec4 Mean
Horizontal Gmax 1.30 2.70 4,58 6.63 7.76 8.29 7.83 6.81 4.96 3.31 1.76 1.00 4.75
D clear 0.37 0.55 0.83 1.15 1.38 1.58 1.38 1.76 1.10 0.78 0.45 0.26 0.97
10 Deg South Ge 1.92 3.53 532 7.15 8.01 8.47 8.05 7.15 5.58 4.09 2.51 1.67 5.29
Dc 0.43 0.61 0.90 1.19 1.39 1.57 1.42 1.73 1.17 0.86 0.51 0.30 1.01
30 Deg South Ge 2.98 4.89 6.39 7.70 8.09 8.44 8.05 7.51 6.45 5.34 3.80 2.87 6.05
Oc 0.53 0.74 1,05 1.33 1.51 1.67 1.53 1.86 1.33 1.02 0.64 0.38 1.13
Latitude South  Ge 3.80 5.79 6.78 7.43 7.30 7.49 7.18 7.08 6.61 6.06 4.77 3.85 6.18
tit 53 8' N Oc 0.61 0.85 1.18 1.46 1.62 1.77 1.64 1.94 1.45 1.15 0.74 0.45 1.24
60 Deg South Ge 3.93 590 6.70 7.16 6.88 7.03 6.75 6.77 6.49 6.11 4.93 4.03 6.05
De 0.62 0.87 1.21 1.49 165 179 166 1.94 1.47 1,17 0.75 0.46 1.26
Vertical South Ge 3.91 5.46 5.44 505 4.38 4.36 4.22 4.65 5.03 542 4.83 4.17 4.74
De 0.62 0.90 1.25 1.56 1.71 1.83 1.71 1.85 1.46 1.17 0.77 0.47 1.28
Vertical SE/SW Gec 2.91 4.32 493 5.31 507 5.10 4.95 4.92 4.84 4.56 3.70 3.05 4.47
De 0.56 0.84 1.21 1.55 174 1.87 1.75 1.88 1.44 1.11 0.70 0.42 1.26
Vertical E/W Ge 1.27 2.38 3.51 4.60 510 5.21 5.08 4.42 3.75 2.86 1.83 1.20 3.44
Dc 0.44 0.71 110 1.48 1,73 1.87 1.75 1.82 1.32 0.95 0.56 0.34 1.17
Vertical NE/NW Gc 0.40 0.86 1.70 2.81 3.64 3.78 3.68 2.90 2.06 1.23 0.59 0.31 2.00
Dc 0.37 0.61 0.95 1.33 1.60 1.73 1.62 1.60 1.12 0.78 0.46 0.30 1.04
Vertical North  Ge 0.36 0.58 0.89 1.50 2.33 2.46 2.40 1.77 1.11 0,72 0.44 0.29 1.24
Oc 0.36 0.58 0.89 1.23 1.49 1.61 1.51 1.44 1.02 0.72 0.44 0.29 0.97
Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).
Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gc/Gmax  1.48 1.31 1.16 1.08 1.03 1.02 1.03 1.05 1.13 1.24 1.43 1.67 1.11
30 Deg South Gc/Gmax 2.29 1.81 1.39 1.16 1.04 1.02 1.03 1.10 1.30 1.61 2.16 2.87 1.27
Latitude South Gc/Gmax 2.92 2.14 1.48 1.12 0.94 0.90 0.92 1.04 1.33 1.83 2.71 3.85 1.30
60 Deg South Gc/Gmax 3.02 2.18 1.46 1.08 0.89 0.85 0.86 0.99 1.31 1.85 2.80 4.03 1.27
Vertical South Ge/Gmax 3.01 2.02 1.19 0.76 0.56 0.53 0.54 0.68 1.01 1.64 2.74 417 1.00
Vertical SE/SW Gc/Gmax 2.24 1.60 1,08 0.80 0.65 0.62 0.63 0.72 0.98 1.38 2.10 3.05 0.94

Vertical E/W Gc/Gmax 0.98 0.88 0.77 0.69 0.66 0.63 0.65 0.65 0.76 0.86 1.04 1.20 0.72
Vertical NE/NW Gc/Gmax  0.31  0.32 0.37 0.42 0.47 0.46 0.47 0.43 0.41 0.37 0.34 0.31 0.42
Vertical North Gc/Gmax 0.28 0.22 0.19 0.23 0.30 0.30 0.3%1 0.26 0.22 0.22 0.25 0.29 0.26

Sunshine data
Mean sunshine  Hours 1
Max. sunshine Hours 5.
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NETHERLANDS Site No. 73

DEN HELDENDE KOOG

Inclined surfaces - ground albedo 0.20 assumed.

Latitude 52 55' N

Longitude 4 47' E

Height 2 metres

Computer file NETHEO073.INC

Units kWh/square metre per day

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes.

Horizontal G mean
10 Deg South
30 Deg South
Latitude South
tilt 52 65' N
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W

Vertical NE/NW

Vertical North

F99959595559595959

Monthly mean values of ratio (daily global irradiation

Horizontat
10 Deg South Gm/Gmean
30 Deg South GmvVGmean

Latitude South Gm/Gmean
60 Deg South Gm/Gmean
Vertical South Gnmv/Gmean
Vertical SE/SW Gm/Gmean
Vertical E/W Gm/Gmean
Vertical NE/NW Gm/Gmean
Vertical North Gm/Gmean

Jan

0.28
0.26
0.26
0.25
0.25

1
1
1
1
1
1.5
1
0
0

0.42

Feb

.32
.81
.55
.82
.90
.81
.09
74
.10
71
.87
.56
.54
.56
.96
.54
.56
.51
.49
.49

OCO0OO0OO0DO0O0O0O 40 4-40MNMONO = O =4O =

.00
a7
.44
.58
.59
.42
A7
0.73
0.42
0.37

P

Mar

2.64
1.43
2.95
1.46
3.36
1.44
3.45
1.33
3.40
1.28
2.78
1.03
2.50
1.02
1.86
0.97
1.16
0.92
0.89
0.89

1.00
1.12
1.27
1.31
1.29
1.05
0.95
0.70
0.44
0.34

Apr
3.99

2.10
4.24

1
1
1.12
1
1

May

1.00
1.03
1.03
0.93
0.88
0.59
0.63
0.61
0.49
0.38

Jun

5.89
2.98
6.00
3.01
5.87
2.94
5.17
2.68
4.84
2.57
3.15
2.04
3.46
2.03
3.50
2.01
2.88
1.96
2.31
1.93

1.00
1.02
1.00
0.88
0.82
0.54
0.59
0.59
0.49
0.39

Jul

1.89
2.52
1.83
2.05
1.80

1.00
1.02
1.01
0.90
0.84
0.56
0.60
0.59
0.49
0.39

Aug
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Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes,

Assumed dates

Horizontal Gmax

o)
o
@
1)
2

10 Deg South
30 Deg South
Latitude South
tit 52 55' N
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW

Vertical North

FRFRFRPORRFRPRPERRR

1.39
0.34
2.06

2.47
0.73
0.89
0.62
0.60
0.60

4.82
0.69
5.60
0.75
6.74
0.88
7.15
1.02
7.08
1.06
5.72
1.16
5.21
1.13
3.73
1.04
1.79
0.94
0.89
0.89

6.72
1.00
7.25
1.05
7.80
1.18
7.53
1.33
7.23
1.37
5.07
1.47
5.39
1.47
4.71
1.41
2.87
1.28
1.50
1.19

Monthly clear day values of ratio (daily global irradiation

Harizontal

10 Deg South Ge/Gmax
30 Deg South Ge/Gmax
Latitude South  Gc/Gmax
60 Deg South Gc/Gmax
Vertical South  Ge/Gmax
Vertical SE/SW Gc/Gmax
Verticak EMW  Gc/Gmax
Vertical NE/NW  Ge/Gmax
Vertical North  Gc/Gmax

Sunshine data
Mean sunshine  Hours
Max. sunshine Hours
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1.00
1.08
1.16
1.12
1.08
0.75
0.80
0.70
0.43
0.22

Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21

n slope/daily

1.00
1.02
1.02
0.90
0.85
0.52
0.62
0.63
0.46
0.30

7.8
14.8

Jul 4 Aug4 Sep4

Data period (1966-1975)

kWh/mA2 per day.

on slope/daily horizontal surface global irradiation).

Oct Nov Dec Mean
1.73 0.79 0.50 2.97
1.02 0.52 0.35 1.63
1.99 0.95 0.63 3.18
1.04 0.53 0.35 1.65
2.37 1.21 0.85 3.37
1.03 0.52 0.33 1.62
2.54 1.37 1.01 3.24
0.95 0.47 0.30 1.48
2.53 1.39 1.03 3.13
0.91 0.45 0.28 1.42
2.19 1.28 0.99 2.36
0.73 0.35 0.22 1.13
1.83 1.02 0.77 2.27
0.73 0.35 0.22 1.12
1.21 0.57 0.39 1.90
0.68 0.34 0.22 1.09
0.72 0.33 0.21 1.38
0.64 0.32 0.21 1.04
0.61 0.31 0.20 1.10
0.61 0.31 0.20 1.01
1.00 1.00 1.00 1.00
1.15 1.20 1.26 1.07
1.37 1.53 1.70 1.13
1.47 1.73 2.02 1.09
1.46 1.76 2.06 1.05
1.27 1.62 1.98 0.80
1.06 1.29 1.54 0.76
0.70 0.72 0.78 0.64
0.42 0.42 0.42 0.47

kWh/m~2 per day.

Oct 4 Nov4 Decd4 Mean

7.90 6.65 5.08 3.15 1.72 1.06 4.81
1.38 1.69 0.97 0.69 0.40 0.20 0.89
8.12 7.05 5.75 3.91 2.46 1.82 6.37
1.42 1.73 1.06 0.77 0.46 0.23 0.94
8.11 7.39 6.63 5.10 3.74 3.16 6.15
1.53 1.85 1.20 0.92 0.58 0.29 1.06
7.24 6.97 6.80 579 470 4.25 6.29
1.64 193 1.33 1.04 0.67 0.35 1.17
6.79 6.65 6.66 5.84 4.86 4.47 6.17
1.66 1.93 1.36 1.06 0.69 0.36 1.19
4.23 4.56 5.15 5.17 4.76 4.63 4.82
1.72 1.83 1.38 1.07 0.71 0.39 1.23
4.97 4.83 5.01 4.37 3.65 3.37 4.56
1.75 1.86 1.37 1.02 0.65 0.36 1.21
6.11 4.35 3.92 2.77 1.81 1.31 3.51
1.75 1.80 1.26 0.88 0.53 0.31 1.14
3.71 2.86 2.14 1.19 0.58 0.30 2.03
1.63 1.58 1.09 0.74 0.45 0.29 1.03
2.42 1.74 1.10 0.68 0.42 0.29 1.24
1.52 1.42 1.00 0.68 0.42 0.29 0.96
horizontal surface global irradiation).
1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.03 1.06 1.13 1.24 1.43 1,72 1.12
1.03 1.11 1.30 1.62 2.17 2.98 1.28
0.92 1.05 1.34 1.84 2.73 4.01 1.31
0.86 1.00 1.31 1.85 2.83 4.22 1.28
0.54 0.69 1.01 1.64 2.77 4.37 1.00
0.63 0.73 0.99 1.39 2.12 3.18 0.95
0.65 0.65 0.77 0.88 1.05 1.24 0.73
0.47 0.43 0.42 0.38 0.34 0.28 0.42
0.31 0.26 0.22 0.22 0.24 0.27 0.26
6.7 7.0 4.9 3.1 1.7 1.2 4.4
141 13.0 109 B.4 6.4 .3 103
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NETHERLANDS Site No. 74 DEBILT Computer file NETHE074.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 52 6'N Longitude 5 11'E Height 40 metres Data period (1966-1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. kWH/mA2 per day.

Jan Feb Mar  Apr  May Jun Jul Aug  Sep Oct Nov Dec Mean

Horizontal G mean 0.60 1.27 2.25 3.57 4.67 5.24 4.65 4.29 2.94 1.72 0.79 0.51 2.72
D mean 0.43 0.82 1.40 2.08 2.69 2.87 2.76 2.41 1.69 1.01 0.53 0.35 1.59

10 Deg South Gm 0.72 1.47 2.48 3.78 4.82 5.33 477 4.51 3.20 1.98 0.94 0.65 2.89
Dm 0.44 0.84 1.43 2.12 2.72 2.90 2.79 2.47 1.74 1.04 0.55 0.36 1.62

30 Deg South Gm 0.90 1.77 2.76 3.96 4.80 5.21 470 4.66 3.51 2.35 1.19 0.87 3.06
Dm 0.43 0.84 1.42 2.10 2.67 2.83 2.73 2.45 1.73 1.04 0.54 0.35 1.60

Latitude South  Gm 1.01 1.91 2.79 3.77 4.35 4.61 4,20 4.37 3.48 2.52 1.33 1.02 295
tit 52 6'N Dm 0.39 0.77 1.32 1.94 2.44 2.58 2.48 2.28 1.62 0.97 0.50 0.33 1.47

60 Deg South Gm 1.03 1.91 2.73 3.60 4.08 4.29 3.93 4.15 3.38 2.51 1.34 1.04 2.84
Dm 0.37 0.74 1.27 1.86 2.32 2.45 235 2.19 1.56 0.94 0.48 0.31 1.41

Vertical South  Gm 0.95 1.68 2.20 2.63 2.76 2.79 2.61 2.94 2.63 2.16 1.23 1.00 2.13
Dm 0.29 0.59 1.01 1.46 1.81 192 1.81 1.73 125 0.76 0.38 0.25 1.11

Vertical SE/SW Gm 0.76 1.39 1.96 2.58 2.90 3.03 2.76 2.95 2.42 1.82 0.98 0.78 2.03
Dm 0.29 0.58 0.99 1.44 1.79 1.91 181 1.70 1.22 0.75 0.38 0.25 1.10

Vertical E/W Gm 0.42 0.89 1.46 2.22 2.77 3.05 2,69 2.61 1.89 1,20 0.56 0.40 1.68
Dm 0.28 0.55 0.92 1.38 1.76 1.89 1.78 1.63 1.14 0.69 0.35 0.24 1.05

Vertical NE/NW  Gm 0.26 0.54 0.97 1.62 2.21 2.53 2.21 1.94 1.27 0.71 0.33 0.22 1.24
Dm 0.26 0.50 0.85 1.29 1.68 1.83 1.70 1.51 1.05 0.63 0.32 0.22 0.99

Vertical North  Gm 0.25 0.48 0.81 1.27 1.79 2.07 1.83 1.50 1.01 0.61 0.31 0.21 1.01
Dm 0.25 0.48 0.81 1.24 1.64 1.79 1.66 1.44 1.01 0.61 0.31 0.21 0.96

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.20 1.16 1.10 1.06 1.03 1.02 1.03 1.056 1.09 1.15 1.19 1.27 1.06
30 Deg South Gm/Gmean 1.50 1.39 1.23 1.11 1.03 0.99 1,01 1.09 1.19 1.37 1.51 1.71 1.13
Latitude South Gm/Gmean 1.68 1.50 1.24 1.06 0.93 0.88 0.90 1.02 1.18 1.47 1.68 2.00 1.09
60 Deg South Gm/Gmean 1.72 1.50 1.21 1.01 0.87 0.82 0.85 0.97 1.15 1.46 1.70 2.04 1.04
Vertical South GnmvGmean 1.58 1.32 0.98 0.74 0.59 0.53 0.56 0.69 0.89 1.26 1.56 1.96 0.78
Vertical SE/SW GmvGmean 1.27 1.09 0.87 0.72 0.62 0.58 0.59 0.69 0.82 1.06 1.24 1.53 0.75
Vertical E/W Gm/Gmean 0.70 0.70 0.65 0.62 0.59 0.58 0.58 0.61 0.64 0.70 0.71 0.78 0.62
Vertical NE/NW GnvGmean 0.43 0.43 0.43 0.45 0.47 0.48 0.47 0.45 0.43 0.41 0.42 0.43 0.46
Vertical North Gm/Gmean 0.42 0.38 0.36 0.36 0.38 0.40 0.39 0.35 0.34 0.35 0.39 0.41 0.37

Estimated clear day means of daily global radiation Ge and diffuse radiation D¢ on inclined planes, kWh/m”2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Nov4 Dec4 Mean
Horizontal Gmax 1.39 2.68 4.39 6.39 7.53 7.94 7.45 6.51 4.75 3.32 1.74 1.16 4.61
D clear 0.47 0.75 1.00 1.38 1.56 1.65 1.60 1.76 1.21 0.83 0.57 0.32 1.09
10 Deg South Ge 1.99 3.40 5.09 6.90 7.80 8.16 7.73 6.93 5.37 4.07 2.40 1.88 5.15
De 0.56 0.83 1.12 1.46 1.60 1.70 1.70 1.85 1.34 0.92 0.66 0.38 1.18
30 Deg South Ge 3.00 4.60 6.04 7.41 7.85 8.10 7.71 7.25 6.15 5.24 3.52 3.12 5.84
Dc 0.68 0.99 1.28 160 1.70 1.79 179 1.97 1.50 1.08 0.81 0.48 1.31
Latitude South Gc 3.74 534 6.36 7.15 7.11 7.22 6.91 6.84 6.28 5.89 4.31 4.09 5.94
tit 52 6'N De 0.77 1.10 1.39 1.70 1.78 1.86 1.84 2.02 1.60 1.20 0.91 0.55 1.39
60 Deg South Ge 3.88 5.44 6.28 6.84 6.64 6.71 6.44 6.49 6.13 594 4.46 431 5.80
Dc 0.78 1.13 1.42 1.72 1.80 1.87 1.85 2.01 1.62 1.23 0.93 0.57 1.41
Vertical South Ge 3.81 4.98 5.06 4.81 4.20 4.12 4,00 4.42 4.73 5.22 4.32 4.41 4.50
Dc 0.77 1.11 1,40 1.69 1.78 1.84 1.80 1.87 1.55 1.22 0.92 0.58 1.38
Vertical SE/SW Gc 2.86 3.95 4,55 4.98 4,82 4.83 4.64 4.67 4.48 4.41 3.33 3,23 4.23
Dc 0.68 1.02 135 1.69 1.82 1.89 1.85 1.90 1.52 1.16 0.82 0.51 1.35
Vertical E/W Ge 1.29 2.20 3.24 4.27 4.80 4.93 4.69 420 3.44 2,78 1.68 1.28 3.24
Oc 0.51 0.83 1.19 160 1.81 1.90 1.85 1.83 1.38 0.98 0.64 0.39 1.24
Vertical NEFNW  Ge 0.45 0.87 1.62 2.63 3.41 3.59 3.39 2.76 1.90 1.22 0.61 0.35 1.91
De 0.42 0.68 1.00 1.40 1.66 1.76 1.69 1.60 1.16 0.80 0.51 0.33 1.09
Vertical North  Ge 0.41 0.64 0.92 1.47 2.17 2.34 2.21 1.70 1.08 0.73 0.47 0.32 1.21
Dc 0.41 0.64 0.92 1.27 1.53 1.61 1.55 1.43 1.04 0.73 0.47 0.32 1.00

Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00
10 Deg South Ge/Gmax  1.43  1.27
30 Deg South Gc/Gmax  2.16  1.72
Latitude South Ge/Gmax 2.69 1.99
60 Deg South Gc/Gmax 2.79 2.03

.00 1,00 1.00 1.00 1.00 1.00 1 1.00 1.00 1.00 1
.16 1.08 1.04 1.03 1.04 1.07 1 1.23 1.38 1.62 1.
.38 1.16 1.04 1.02 1.03 1.11 1. 1.68 2.02 2.69 1.27
.45 1.12 0.94 0.91 0.93 105 1.32 1.77 2.48 3.53 1
.43 1.07 0.88 0.85 0.86 1.00 1 1.79 2.56 3.72 1
Vertical South Gc/Gmax 2.74 1.86 .16 0.75 0.56 0.52 0.54 0.68 1. 1.67 2.48 3.80 0.98
Vertical SE/SW Gc/Gmax 2.06 1.47 1.04 0.78 0.64 0.61 0.62 0.72 0.94 1.33 1.91 2.78 0.92
Vertical E/W Ge/Gmax 0.93 0.82 0.74 0.67 0.64 0.62 0.63 0.64 0.72 0.84 0.97 1.10 0.70
Vertical NE/NW Gc/Gmax 0.32 0.32 0.37 0.41 0.45 0.45 0.46 0.42 0.40 0.37 0.35 0.30 0.41
Vertical North Gc/Gmax 0.29 0.24 0.21 0.23 0.29 0.29 0.30 0.26 0.23 0.22 0.27 0.28 0.26

- A e

Sunshine data
Mean sunshine  Hours
Max. sunshine Hours

3.5 §.1 6.2 7.0 6.2 6.6 4.7 3.3
146 141 132 106 8.9
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NETHERLANDS Site No. 75
Inclined surfaces - ground albedo 0.20 assumed.

Latitude 51 27'N

Longitude 3 36' E

VLISSINGEN

Height 22 metres

Computer file NETHEO75.INC

Units kWh/square metre per day
Data period (1966-1975)

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes.

Horizontal

10 Deg South

30 Deg South
Latitude South
tit 51 27' N
60 Deg South

Vertical South

Vertical SE/SW

Vertical E/W

Vertical NE/NW

Vertical North

F99959995959595599

Jan

CO0OO0OO00O0O0O0O0+0O+0 =0 =0
@
[3,]

Feb

1.36
0.87
1.67
0.89
1.88
0.87
2.02
0.80
2.02
0.76
1.77
0.61
1.47
0.60
0.94
0.57
0.57
0.53
0.51
0.51

Mar

2.49
1.62
2.74
1.566
3.04
1.63
3.07
1.42
3.00
1.35
2.41
1.07
2.15
1.06
1.62
1.00
1.08
0.93
0.89
0.89

Apr

3.7¢%
2.20
4.01
2.24
4.18
2.21
3.97

Monthly mean values of ratio (daily global irradiation on

Horizontal

10 Deg South

30 Deg South
Latitude South
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW
Vertical North

Gm/Gmean
Gnm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean

1
1
1
1
1
1.87
1
0
0

0.41

1.00
1.16
1.38
1.49
1.49
1.30
1.08
0.69
0.42
0.38

1.00
1.10
1.22
1.23
1.21
0.97
0.86
0.65
0.43
0.36

May

4.92
2.82
5.07
2.85
5.04
2.79
4.56
2.55
4.26
2.42
2.86
1.88
3.02
1.86
2.91
1.84
2.34
1.76
1.89
1.72

slope/daity horizontal surface global irradiation).

1.00
1.03
1.02
0.93
0.87
0.58
0.61
0.59
0.48
0.38

Jun

5.48
2.93
5.58
2.96
5.44
2.89
4.82
2.64
4.46
2.51
2.88
1.97
3.16
1.96
3.20
1.85
2.65
1.89
2.16
1.85

o
w

Jul

5.00
2.87
5.12
2.90
5.03
2.83
4.51
2.58
4.19
2.44
2.76
1.89
2.96
1.88
2.91
1.86
2.39
1.79
1.96
1.76

1.00
1.02
1.01
0.90
0.84
0.55
0.59
0.58
0.48
0.39

Aug

4.34
2.51
4.55
2.56
4.68
2.53
4.38
2.35
4.14
2.24
2.92
1.76
2.93
1.73
2.61
1.66
1.96
1.55
1.54
1.48

Sep

-t bk b N . N N ) ) ad W) e Q) -k W
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Estimated clear day means of daily global radiation Gc and diffuse radiation D¢ on inclined planes,

Assumed dates

Horizontal

10 Deg South

30 Deg South

Latitude South
tit 51 27° N

60 Deg South

Vertical South

Vertical SE/SW

Vertical E/W

Vertical NE/NW

Vertical North

(=)
a
@
®
2

FRPRIRPYRIRPRPIRIRSR

Jan 29

1.54
0.35
2.24
0.40
3.43
0.50
4.29
0.57
4.48
0.59
4.41
0.61
3.28
0.55
1.44
0.45
0.44
0.40
0.39
0.39

Feb 26 Mar 29 Apr 28 May 29 Jun 21

2.84
0.68
3.62
0.76
4.89
0.91
5.67
1.02
5.79
1.04
5.28
1.08
4.21
0.97
2.37
0.81
0.91
0.67
0.64
0.64

4.71
0.95
5.41
1.02
6.41
1.17
6.73
1.29
6.63
1.32
5.31
1.35
4.83
1.30
3.49
1.17
1.73
1.00
0.93
0.93

6.73
1.36
7.21
1.40
7.72
1.53
7.44
1.64
7.09
1.67
4.93
1.68
5.16
1.68
4.47
1.60
2.76
1.42
1.52
1.29

Monthly clear day values of ratio (daily global irradiation

Horizontal

10 Deg South

30 Deg South
Latitude South
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW
Vertical North

Sunshine data
Mean sunshine
Max. sunshine

Gc/Gmax
Gc/Gmax
Gc/Gmax
Gc/Gmax
Ge/Gmax
Gc/Gmax
Gc/Gmax
Gc/Gmax
Gc/Gmax

Hours
Hours

7.70 8.01
1.48 1.59
7.97 8.21
1.3 1.62
7.99 8.12
1.63 1.72
7.25 7.26
1.72 1.79
6.73 6.69
1.74 1.81
4.20 4.06
1.75 1.80
4.89 4.82
1.79 1.85
4.91 4.98
1.79 1.87
3.50 3.64
1.65 1.73
2.21 2.37
1.53 1.60
on slope/daily
1.00 1.00
1.03 1.02
1.04 1.01
0.94 0.91
0.87 0.83
0.55 0.51
0.63 0.60
0.64 0.62
0.46 0.45
0.29 0.30
6.2 7.3
13.9 144

Jut 4

7.7
1.48
7.96
1.56
7.90
1.65
7.09
1.73
6.55
1.75
4.01
1.75
4.74
1.79
4.87
1.80
3.53
1.67
2.28
1.54

1.00 1.00
1.05 1.09
1.08 1.20
1.01 1.19
0.95 1.15
0.67 0.90
0.68 0.83
0.60 0.65
0.45 0.43
0.35 0.34
Aug 4 Sep 4
6.55 5.03
1.79 1.21
6.93 5.64
1.85 1.29
7.22 6.44
1.96 1.45
6.82 6.56
2.01 1.56
6.43 6.39
2.00 1.58
4.35 4.89
1.86 1.54
4.62 4.67
1.89 1.52
4.18 3.61
1.83 1.39
2.76 1.99
1.60 1.17
1.70 1.10
1.43 1.05

Oct

OO0 OO 42020 NON=-N=-N—=-N = =
©
©

1

1

1.
1.44
1

1

1

Nov

0.88
0.58
1.05
0.59
1.30
0.58
1.44
0.52
1.46
0.50
1.33
0.39
1.06
0.39
0.61
0.38
0.36
0.36
0.34
0.34

0.39

Dec

0.54
0.38
0.67
0.39
0.87
0.38
1.00
0.35
1.02
0.33
0.96
0.26
0.76
0.26
0.40
0.25
0.24
0.23
0.23
0.23
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kWHmA2 per day.

Mean
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kWh/mA2 per day.

Oct4 Nov4 Dec4 Mean

3.27
0.81
4.02
0.93
5.15
1.09
5.75
1.21
5.80
1.23
§.07
1.22
4.29
1.16
2.73
0.98
1.21
0.80
0.73
0.73

1.91
0.44
2.70
0.52
4.01
0.64
4.92
0.73
5.12
0.76
4.95
0.77
3.81
0.71
1.91
0.58
0.63
0.48
0.46
0.46

horizontal surface global irradiation).
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1.00
1.12
1.28
1.30
1.27
0.97
0.93
0.72
0.40
0.22

1.00
1.41
2.10
2.58
2.68
2.59
2.00
1.00
0.33
0.24

~ =
N

1.17
0.32
1.86
0.38
3.05
0.47
3.96
0.54
4.18
0.56
4.25
0.57
3.12
0.50
1.26
0.39
0.35
0.33
0.33
0.33

@t A WA A AP AN ADAD A = A
w
S

0COOO0O =4 aaa
©
~



279

NETHERLANDS Site No. 76 MAASTRICHT/BEEK Computer file NETHEO076.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 50 55' N Longitude 5 46' £ Height 116 metres Data period (1966-1975)
Estimated monthly means of daily globat radiation Gm and diffuse radiation Dm on inclined planes. kWH/mA2 per day.

Jan Feb Mar  Apr May Jun  Jul Aug  Sep  Oct Nov  Dec  Mean

Horizontal G mean 0.69 1.34 229 3.61 4.75 5.00 4.82 4.26 3.06 1.76 0.88 0.54 2.76
D mean 0.49 0.86 1.42 2.10 2.70 2.85 2.85 2.45 1.76 1.09 0.59 0.40 1.63

10 Deg South Gm 0.81 1.54 2,50 3.81 4.89 5.07 4.93 4.46 3.32 1.99 1.04 0.65 2.92
Dm 0.50 0.88 1.44 2.13 273 2.87 2.88 2.50 1.80 1.12 0.60 0.40 1.66

30 Deg South Gm 1.01 1.83 2.75 3.96 4.84 4.92 4.83 4.56 3.62 2.32 1.30 0.82 3.07
Dm 0.48 0.86 1.42 2.10 2.66 2.78 2.80 2.47 1.79 1.12 0.59 0.39 1.63

Latitude South  Gm 1.11 1,95 2,76 3.76 4.40 4.37 4.34 4.27 3.58 2.44 1.44 0.93 2.95
tit 50 55' N Dm 0.44 0.79 1.31 1.93 2.44 2.563 2.55 2.29 1.68 1.06 0.55 0.36 1.50

60 Deg South Gm 1.12 1.95 2.69 3.56 4.08 4.02 4.01 4.02 3.46 2.42 1.45 0.94 2.81
Om 0.41 0.75 1.24 1.84 2,31 2.39 2.41 2.18 1.61 1.01 0.53 0.34 1.42

Vertical South Gm 1.02 1.70 2.14 2.57 2,73 2.60 2.64 2.82 2.68 2.06 1.32 0.88 2.10
Om 0.32 0.59 0.87 1.44 179 1.84 1.85 1.71 1.29 0.81 0.42 0.26 1.11

Vertical SE/SW Gm 0.82 1.41 1,92 2,55 2,90 2.83 2.82 2.85 2.47 1.74 1.06 0.70 2.01
Dm 0.32 0.59 0.97 1.42 1.78 1.83 1.84 1.68 1.26 0.80 0.41 0.26 1.10

Vertical E/W Gm 0.47 0.91 1.46 2.23 2.81 2.88 2.77 2.55 1.95 1.17 0.61 0.38 1.69
Dm 0.31 0.56 0.92 1.37 1.76 1.82 1.82 1.62 1.18 0.73 0.39 0.26 1.06

Vertical NE/NW  Gm 0.30 0.56 0.99 1.65 2.27 2.43 2.29 193 1.32 0.73 0.36 0.24 1.26
Dm 0.29 0.52 0.86 1.30 1.69 1.78 1.76 1,51 1.09 0.67 0.36 0.24 1.01

Vertical North Gm 0.28 0.50 0.83 1.29 1.83 2.01 1.89 1.52 1.05 0.64 0.34 0.23 1.04
Dm 0.28 0.50 0.83 1.26 1.66 1.76 1.72 1.46 1.05 0.64 0.34 0.23 0.98

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.17 1.15 1.09 1.05 1.083 1.01 1.02 1.05 1.09 1.13 1.18 1.20 1.06
30 Deg South Gm/Gmean 1.46 1.37 1.20 1.10 1.02 0.98 1.00 1.07 1.18 1.32 1.48 1.52 1.11
Latitude South Gm/Gmean 1.61 1.46 1.21 1.04 0.93 0.87 0.90 1.00 1.17 1.39 1.64 1.72 1.07
60 Deg South Gm/Gmean 1.62 1.46 1.17 0.99 0.86 0.80 0.83 0.94 1.13 1.38 1.65 1.74 1.02
Vertical South Gm/Gmean 1.48 1.27 0.93 0.71 0.57 0.52 0.55 0.66 0.88 1.17 1.50 1.63 0.76
Vertical SE/SW Gm/Gmean 1.19 1.05 0.84 0.71 0.61 0.57 0.58 0.67 0.81 0.99 1.21 1.30 0.73
Verticak E/W  Gn/Gmean 0.68 0.68 0.64 0.62 0.59 0.58 0.57 0.60 0.64 0.67 0.69 0.70 0.61
Vertical NE/NW Gm/Gmean 0.44 0.42 0.43 0.46 0.48 0.49 0.47 0.45 0.43 0.41 0.41 0.44 0.46
Vertical North Gm/Gmean 0.41 0.37 0.36 0.36 0.38 0.40 0.39 0.36 0.34 0.36 0.39 0.43 0.38
Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes, kWh/mA2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Nov4 Dec4 Mean
Horizontal Gmax 1.68 2.92 4.66 6.47 7.32 7.74 7.64 6.48 5.01 3.30 1.93 1.27 4.71
D clear 0.50 0.72 0.88 1.28 1.37 1.50 156 1.69 1.25 0.93 0.58 0.39 1.06
10 Deg South Ge 2.35 3.65 5.36 6.93 7.59 7.92 7.87 6.87 5.60 4.01 2.64 1.95 5.24
Dc 0.55 0.76 0.96 1.32 1.44 1.53 1.61 1.76 1.34 1.05 0.68 0.44 1.12
30 Deg South Ge 3.52 4,92 6.33 7.39 7.58 7.81 7.80 7.14 6.37 5.08 3.83 3.14 5.91
Dc 0.67 0.91 1.11 1.45 1.53 1.62 1.70 1.88 1.50 1.23 0.83 0.55 1.25
Latitude South Ge 4.34 567 6.64 7.12 6.89 6.98 7.01 6.74 6.48 564 4.64 4.03 6.01
tilt 50 55' N Dc 0.76 1.02 1.23 1.56 1.62 1.70 1.76 1.93 1.60 1.34 0.94 0.63 1.34
60 Deg South Ge 4.53 5.79 6.53 6.76 6.35 6.40 6.44 6.33 6.30 5.68 4.82 4.26 5.85
Dc 0.78 1.05 1.26 1.58 1.64 172 1.78 1.92 1.61 1.37 0.96 0.65 1.36
Vertical South Ge 4.43 527 520 4.68 3.94 3.86 3.93 4.25 4.80 4.94 462 4.31 4.51
Oc 0.78 1.05 1.29 160 166 1.73 1.76 1.80 1.56 1.32 0.95 0.65 1.35
Vertical SE/SW Ge 3.31 4.20 4.76 4.93 4.63 4.62 4.64 4.52 4.58 4,13 3.58 3.18 4.26
Dc 0.70 0.98 1.25 1.60 1.70 1.77 1.81 1.82 1.54 1.25 0.86 0.57 1.32
Vertical EW  Ge 1.48 2.38 3.45 4.32 471 4.83 477 4.06 3.54 2.59 1.81 1.30 3.27
Dc 0.54 0.81 1.13 1.583 1.71 1.79 1.82 1.75 1.40 1.05 0.67 0.43 1.22
Vertical NE/NW  Ge 0.48 0.92 1.72 2.68 3.38 3.55 3.47 2.66 1.96 1.16 0.65 0.38 1.92
Dc 0.45 0.68 0.97 1.36 1.58 1.66 1.68 1.53 1.18 0.84 0.53 0.36 1.07
Vertical North Ge 0.43 0.64 0.91 1.47 2.14 2.31 2.24 1.58 1.10 0.75 0.50 0.35 1.20
Dc 0.43 0.64 0.91 1.25 1.46 1.54 155 136 1.06 0.75 0.50 0.35 0.99
Monthly clear day values of ratio (daily global irradiation on stope/daily horizontal surface global irradiation).
Horizontat 1.00 1.00 1.00 1.00 1,00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gc/Gmax 1.40 1.25 1.15 1.07 1.04 1.02 1.03 1.06 1.12 1.22 1.37 1.53 1.11
30 Deg South Ge/Gmax 2.10 1.68 1.36 1.14 1.04 1.01 1.02 1.10 1.27 1.54 1.98 2.47 1.25
Latitude South Gc/Gmax 2.58 1.94 1.42 1.10 0.94 0.90 0.92 1.04 1.29 1.71 2.40 3.17 1.28
60 Deg South Ge/Gmax 2.70 1.98 1.40 1.04 0.87 0.83 0.84 0.98 1.26 1.72 2.50 3.35 1.24
Verticat South Gec/Gmax 2.64 1.80 1.12 0.72 0.54 0.50 0.51 0.66 0.96 1.50 2.39 3.39 0.96
Vertical SE/SW Gc/Gmax 1.97 1.44 1.02 0.76 0.63 0.60 0.61 0.70 0.91 1.25 1.86 2.50 0.90
Vertical E/W  Gc/Gmax 0.88 0.81 0.74 0.67 0.64 0.62 0.62 0.63 0.71 0.79 0.94 1.02 0.69
Vertical NE/NW Gc/Gmax  0.29 0.31 0.37 0.41 0.46 0.46 0.45 0.41 0.39 0.35 0.34 0.30 0.41
Vertical North Gc¢/Gmax 0.26 0.22 0.19 0.23 0.29 0.30 0.29 0.24 0.22 0.23 0.26 0.28 0.25
Sunshine data
Mean sunshine  Hours 1.3 2.2 3.1 48 6.0 6.1 6.1 6.1 48 3.2 19 1.2 3.9
Max. sunshine Hours 6.5 7.7 9.8 118 13.0 135 138 126 106 8.9 7.3 6.2 10.1
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POLAND Site No. 181 KOLOBRZEG Computer file POLAN161.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 54 11'N Longitude 15 35' £ Height 16 metres Data period (1.1966-12.1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. KWh/m”2 per day.

Jan Feb Mar  Apr May Jun Jut Aug Sep Oct Nov  Dec  Mean

Horizontal G mean 0.50 1.07 2.44 3.98 523 6.11 573 502 3.12 1.54 0.65 0.36 2.99
D mean 0.38 0.71 1.23 2.08 2.68 2.81 2.87 2.26 1.54 0.90 0.47 0.28 1.52
10 Deg South Gm 0.59 1.25 2,75 4.23 5.40 6.23 5.88 5.33 3.45 1.78 0.78 0.44 3.19
Dm 0.39 0.72 1.24 2.10 2.71 2.84 290 2.31 1.57 0.92 0.48 0.29 1.54
30 Deg South Gm 0.74 1.51 3.16 4.47 5.41 6.13 585 65.59 3.85 2.14 0.97 0.57 3.38
Om 0.38 0.71 1.19 2.06 2.65 2.79 2.85 2.32 1.55 0.90 0.47 0.29 1.52
Latitude South  Gm 0.83 1.65 3.27 4.23 4.85 537 5.19 6.26 3.87 2.30 1.09 0.65 3.22
it 54 11" N Dm 0.34 0.64 1.06 1.87 2.41 2,55 2.60 2.17 1.43 0.82 0.43 0.26 1.39
60 Deg South Gm 0.84 1.65 3.23 4.10 4.63 5.09 4.94 507 3.79 2.30 1.10 0.66 3.12
Dm 0.33 0.62 1.02 1.80 2.33 2.47 2.51 2.11 138 0.79 0.42 0.26 1.34
Vertical South Gm 0.78 1.47 2.66 3.00 3.15 3.32 3.30 3.63 3.00 2.01 1.01 0.63 2.33
Dm 0.26 0.49 0.82 1.44 1.85 2.0t 2.01 1.75 1.13 0.63 0.33 0.20 1.08
Vertical SE/SW Gm 0.62 1.21 2,39 3.03 3.37 3.67 3.55 3.70 2.79 1.68 0.81 0.50 2.28
Dm 0.25 0.49 0.83 1.42 1.84 200 2.00 1.72 1.12 0.63 0.32 0.20 1.07
Vertical E/W Gm 0.35 0.76 1.76 2.64 3.29 3.72 3.49 3.26 2.17 1.10 0.46 0.27 1.95
Dm 0.25 0.46 0.82 1.39 1.81 1.98 1.97 1.66 1.08 0.61 0.31 0.19 1.05
Vertical NE/NW  Gm 0.23 0.46 1.06 1.88 2.60 3.01 2.78 2.30 1.37 0.64 0.28 0.17 1.40
Dm 0.23 0.43 0.81 1.34 1.75 1.92 1.89 1.56 1.03 0.57 0.28 0.17 1.00
Vertical North  Gm 0.22 0.41 0.79 1.38 2.05 2.37 2.20 1.63 1.00 0.55 0.27 0.16 1.09
Dm 0.22 0.41 0.79 1.31 1.72 1.89 1.85 1.51 1.00 0.55 0.27 0.16 0.98
Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).
Harizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.18 1.17 1.13 1.06 1.03 t.02 1.03 1.06 1.11 1.16 1.20 1.22 1.07
30 Deg South Gm/Gmean 1.48 1.41 1.29 1,12 1.03 1.00 1.02 1.11 123 139 1.49 1,58 1.13
Latitude South Gm/Gmean 1.66 1.54 1.34 1.06 0.93 0.88 0.91 1.05 1.24 1.49 1.68 1.81 1.08
60 Deg South Gm/Gmean 1.68 1.54 1.32 1.03 0.88 0.83 0.86 1.01 1.22 1.49 169 1.83 1.04
Vertical South Gm/Gmean 1.56 1.37 1.09 0.75 0.60 0.54 0.58 0.72 0.96 1.30 1.55 1.75 0.78
Vertical SE/SW Gm/Gmean 1.24 1.13 0.98 0.76 0.64 0.60 0.62 0.74 0.89 1.09 1.25 1.39 0.76
Vertical E/W Gm/Gmean 0.70 0.71 0.72 0.66 0.63 0.61 0.6t 0.65 0.70 0.71 0.71 0.75 0.65
Vertical NE/NW Gm/Gmean 0.46 0.43 0.43 0.47 0.50 0.49 0.49 0.46 0.44 0.42 0.43 0.47 0.47
Vertical North Gm/Gmean 0.44 0.38 0.32 0.35 0.39 0.39 0.38 0.32 0.32 0.36 0.41 0.44 0.37
Estimated clear day means of daily global radiation Gc and ditfuse radiation Dc on inclined planes, kWh/mA2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug 4 Sep4 Oct4 Nov4 Dec4 Mean
Horizontal Gmax 1.25 2.40 4.66 6.90 8.34 8.85 .45 7.24 526 3.42 1.56 0.82 94
D clear .49 0.57 0.22 0.88 12 32 .35 1.35 0.76 0.59 0.51 0.37 79
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Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Ge/Gmax 1.45 1.33 1.18 1.08 1.04 1.02 1.03 1.06 1.13 1.25 1.43 1.59 1.11
30 Deg South Ge/Gmax 2.22 1.85 1.45 1.17 1.05 1.02 1.03 1.12 1.33 1.67 2.16 2.60 1.26
Latitude South Gc/Gmax 2.83 2.20 1.55 1.13 0.94 0.90 0.92 1.056 1.37 192 2.73 3.46 1.28
60 Deg South Gc/Gmax 2.91 2.24 1.54 1,10 0.90 0.85 0.87 1.01 1.35 1.94 2.80 3.59 1.26
Vertical South Gc/Gmax 2.90 2.08 1.25 0.78 0.57 0.53 0.55 0.70 1.056 1.74 2.76 3.68 0.97
Vertical SE/SW G¢/Gmax 2.17 1.65 1.14 0.82 0.67 0.63 0.64 0.756 1.02 1.47 2.12 2,72 0.94
Vertical E/W Gc/Gmax 0.94 0.91 0.81 0.72 0.67 0.65 0.65 0.70 0.80 0.92 1.04 1.09 0.74
Vertical NE/NW Gc/Gmax 0.34 0.34 0.36 0.43 0.48 0.47 0.47 0.46 0.43 0.37 0.37 0.38 0.44
Vertical North Gc¢/Gmax 0.31 0.24 0.15 0.22 0.30 0.30 0.30 0.28 0.21 0.20 0.28 0.35 0.26
Sunshine data

Mean sunshine  Hours 1.1 20 36 652 6.8 85 7.9 7.9 50 2.8 1.5 1.0 4.5

Max. sunshine Hours 6.2 8.0 9.6 125 149 158 149 140 109 8.9 6.9 5.2 10.7
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POLAND Site No. 162 SUWALKI Computer file POLAN162.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 54 8' N Longitude 22 57' E Height 184 metres Data period (1966-1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. kWHm”2 per day.

Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec Mean

Horizontal G mean 0.6t 1.20 2.55 3.48 5.05 579 559 4.83 3.13 1.48 0.62 0.41 2.90
D mean 0.43 0.80 1.41 2.00 2.66 2.72 2.73 2.36 1.67 0.92 0.46 0.30 1.54
10 Deg South Gm 0.75 1.39 2.86 3.69 5.23 691 575 513 3.45 1.70 0.72 0.52 3.10
Dm 0.44 0.81 1.43 203 2,69 2.76 2.76 2.42 1.71 0.93 0.46 0.31 1,57
30 Deg South Gm 0.98 1.68 3.27 3.88 525 581 572 537 3.83 2.01 0.88 0.69 3.29
Dm 0.43 0.78 1.41 1.99 265 2.71 2.72 2.43 1.70 0.92 0.44 0.30 1.54
Latitude South Gm 1.14 1.82 3.36 3.67 4.73 510 508 5.06 3.84 2.14 097 0.82 3.15
tit 54 8' N Dm 0.39 0.70 1.29 1.81 2.41 2.48 2.49 227 1.57 0.83 0.39 0.27 1.41
60 Deg South Gm 1.16 1.82 3.32 3.55 4.52 4.83 4.83 4.88 3.76 2.13 0.98 0.83 3.06
Dm 0.38 0.68 1.24 1.75 2.33 2.40 2.41 2.21 1.53 0.81 0.37 0.26 1.37
Vertical South Gm 1.09 1.62 2.73 2.61 3.08 3.16 3.23 3.50 2.98 1.85 0.89 0.80 2.30
Dm 0.30 0.53 1.00 1.38 1.85 1.94 1.94 1.81 1.24 0.64 0.28 0.29 1.10
Vertical SE/SW Gm 0.86 1.33 2.45 2.58 3.26 3.48 3.48 3.52 2.74 1.55 0.72 0.63 2.22
DOm 0.29 0.53 0.99 1.36 1.84 1.93 193 1.78 1.22 0.64 0.28 0.20 1.09
Vertical E/W  Gm 0.46 0.84 1.80 2.22 3.12 3.52 3.42 3.06 2.1 1.02 0.42 0.32 1.87
Dm 0.28 0.51 0.95 1.31 180 1.91 190 170 1.15 0.60 0.28 0.20 1.05
Vertical NE/NW  Gm 0.27 0.51 1.12 1.62 2.45 2.85 2.72 2.18 1.36 0.62 0.27 0.19 1.835
Dm 0.26 0.48 0.90 1.25 1.73 1.85 1.83 1.57 1.07 0.56 0.27 0.18 1.00
Vertical North  Gm 0.25 0.46 0.87 1.25 1.92 2.25 2.13 1.59 1.03 0.54 0.26 0.18 1.06
Dm 0.25 0.46 0.87 1.21 1.69 1.82 179 1.50 1.03 0.54 0.26 0.18 0.97
Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).
Horizontal 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.23 1.16 1.12 1.06 1.04 1.02 1.03 1.06 1.10 1.15 1.16 1.27 1.07
30 Deg South Gm/Gmean 1.61 1.40 1.28 1.12 1.04 1.00 1.02 1.1% 1.22 1.36 1.42 1.68 1.13
Latitude South Gm/Gmean 1.87 1.52 1.32 1.05 0.94 0.88 0.91 1.05 1.23 1.45 157 2,00 1.09
60 Deg South Gm/Gmean 1.90 1.52 1.30 1.02 0.89 0.83 0.86 1.01 1.20 1.44 1.58 2.02 1.05
Vertical South Gnm/Gmean 1.79 1.35 1.07 0.75 0.61 0.55 0.58 0.73 0.95 1.25 1.43 1.95 0.79
Vertical SE/SW GnvGmean 1.41 1.11 0.96 0.74 0.65 0.60 0.62 0.73 0.88 1.05 1.16 1.54 0.77
Vertical E/W Gm/Gmean 0.75 0.70 0.71 0.64 0.62 0.61 0.61 0.63 0.67 0.69 0.68 0.78 0.64
Vertical NE/NW Gm/Gmean 0.44 0.43 0.44 0.47 0.49 0.49 0.49 0.45 0.44 0.42 0.44 0.46 0.47
Vertical North Gm/Gmean 0.4% 0.38 0.34 0.36 0.38 0.39 0.38 0.33 0.33 0.37 0.42 0.44 0.37
Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes, kWh/mA2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Novd4 Decd Mean
Horizontal Gmax 1.36 2.78 4.44 6.36 8.17 8.59 8.41 7.10 5.04 3.25 1.66 0.98 4.86
D clear 0.43 0.58 0.65 1.07 1,36 1.36 1.28 1.65 1.03 0.67 0.32 0.28 0.89
10 Deg South Ge 2.03 3.64 5.21 6.94 B8.44 8.83 B8.67 7.50 570 4.06 2.47 1.67 5.44
Oc 0.51 0.63 0.72 1.17 1.37 1.39 1.33 1.64 1.10 0.74 0.38 0.32 0.94
30 Deg South Ge 3.18 5.10 6.33 7.5% 8.56 8.81 B8.69 7.91 6.63 537 3.86 291 6.24
De 0.63 0.76 0.85 1.30 1.49 1.51 1.45 1.77 1.25 0.89 0.48 0.41 1.07
Latitude South Ge 4.10 6.12 6.76 7.26 7.71 7.78 7.72 7.46 6.83 6.17 4.95 3.97 6.40
tilt 54 8' N De 0.72 0.87 099 1.44 163 1.64 1.59 1.87 1.38 1.01 0.57 0.48 1.18
60 Deg South Ge 4.23 6.22 6.71 7.08 7.33 7.37 7.32 7.18 6.73 6.22 5.10 4.13 6.30
Dc 0.73 0.89 1.02 1.46 1.66 1.67 1.62 1.88 1.40 1.03 0.59 0.50 1.2%
Vertical South  Gec 4.22 580 5.48 501 471 4.60 4.60 496 5.26 556 5.06 4.30 4.96
Oc 0.72 0.92 1.10 1.582 1.74 .77 173 1.84 1.42 1.06 0.62 0.51 1.25
Vertical SE/SW Ge 3.14 4.58 496 5.23 541 65.40 5.38 524 505 4.68 3.86 3.14 4.67
Dc 0.64 0.86 1.08 1.5% 1.77 1.80 1.76 1.86 1.40 1.01 0.57 0.44 1.23
Vertical E/W  Ge 1.35 2.49 3.52 4.50 5.40 5.55 550 4.70 3.89 2.92 1.88 1.21 3.58
De 0.48 0.73 0.99 1.44 1.76 1.80 1.75 1.80 1.28 0.87 0.49 0.34 1.15
Vertical NE/NW  Ge 0.43 0.88 1.67 2.73 3.81 4.02 3.96 3.05 2.10 1.22 0.57 0.30 2.07
De 0.40 0.62 0.88 1.29 1.63 1.68 1.64 159 1.10 0.73 0.42 0.28 1.02
Vertical North Ge 0.39 0.59 0.84 1.46 2.42 2.62 2.55 1.83 1.11 0.68 0.40 0.28 1.27
Dc 0.39 0.59 0.84 1.19 1.51 158 1.53 1.44 1.01 0.68 0.40 0.28 0.96

Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 .00 1.00 1
10 Deg South Gc/Gmax  1.49  1.31 17 1,09 1.03 1.03 1.03 1.06
30 Deg South Gc/Gmax 2.34 1.84 .43 1.18 1.05 1.03 1.03 1.11

1 .00 1.00 1.00 1.00 1
1 1
1 1.
Latitude South Gec/Gmax 3.02 2.20 1.52 1.14 0.94 0.91 0.92 1.05 1.36
1 1
1 1
1 1

.00 1.00 1
.25 1.49 1.
.65 2.33 2.97 1.28
.90 2.98 4.05 1
.91 3.07 4.21 1§
3.05 4.39 1.02
.44 233 3.20 0.96

60 Deg South Gc/Gmax  3.11 2.24 1.51 1.11 0.90 0.86 0.87 1.01
Vertical South Gc/Gmax 3.10 2.09 .23 0.79 0.58 0.54 0.55 0.70
Vertical SE/SW Gc¢/Gmax 2.31 1.65 .12 0.82 0.66 0.63 0.64 0.74
Vertical E/W Gc/Gmax  0.99 0.90 0.79 0.71 0.66 0.65 0.65 0.66 0.77 .90 1.13 1.24 0.74
Vertical NE/NW Gc/Gmax 0.32 0.32 0.38 0.43 0.47 0.47 0.47 0.43 0.42 .38 0.34 0.31 0.43
Vertical North Gc/Gmax 0.29 0.21 0.19 0.23 0.30 0.31 0.30 0.26 0.22 0.21 0.24 0.29 0.26
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POLAND Site No. 163 WARSZAWA Computer file  POLAN163.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 52 16'N Longitude 20 §9' E Height 130 metres Data period (1.1966-12.1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. kWh/m~2 per day.

Jan Feb Mar Apr May Jun Ju! Aug Sep  Oct Nov Dec  Mean

Horizontal G mean 0.53 0.97 2.31 3.32 4.56 536 5.05 457 289 1.41 0.59 037 267
D mean 0.40 0.70 1.35 1.96 2.58 2.75 2.63 2.24 1.59 0.87 0.43 0.29 1.49

10 Deg South Gm 0.63 1.10 2.56 3.52 4.72 548 5.20 4.85 3.17 1.61 0.69 0.45 2.84
Dm 0.41 0.72 1.38 2.00 2.62 2.78 2.67 2.31 1.63 0.89 0.45 0.29 1.52

30 Deg South Gm 0.79 1.28 2.8 3.69 4.72 538 5.16 507 3.50 1.91 0.85 0.57 2.99
Dm 0.42 0.73 1.38 1.98 2.58 2.74 2.64 2.34 1.65 0.90 0.45 0.30 1.51

Latitude South Gm 0.88 1.35 2,95 3.51 4.29 4.77 4.64 4.81 3.50 203 0.93 0.64 2.87
tiit 52 16' N Dm 0.40 0.68 1.29 1.83 2.37 2.52 2.44 2.22 155 0.85 0.43 0.28 1.41

60 Deg South Gm 0.89 1.34 2.89 3.36 4.04 4.45 4.35 459 3.41 202 0.94 065 275
Dm 0.39 0.66 1.24 1.76 2.26 2.41 2.34 2.15 1.50 0.82 0.41 0.27 1.35

Vertical South  Gm 0.82 1.16 2.35 2.46 2.74 2.89 2.88 3.26 2.68 1.74 0.85 0.61 2.04
Om 0.31 0.52 1.00 1.38 1.77 191 185 1.75 1.22 0.67 0.33 0.22 1.08

Vertical SE/SW Gm 0.66 0.97 2.09 2.40 2.86 3.15 3.08 3.27 2.45 1.46 0.69 0.49 1.97
Dm 0.30 0.5¢ 0.98 1.36 1.76 1.91 1.85 1.72 1.19 0.65 0.32 0.21 1.07

Vertical E/W Gm 0.37 0.63 1.55 2.06 2.71 3.15 3.00 2.84 1.90 0.97 0.41 0.27 1.68
Dm 0.27 0.46 0.91 1.30 1.72 1.89 1.82 163 1.10 0.59 0.29 0.19 1.02

Vertical NE/NW  Gm 0.24 0.42 0.99 1.50 2.14 2.56 2.39 2.01 1.24 0.59 0.26 0.17 1.21
Dm 0.24 0.41 0.84 121 1.63 1.81 172 1.48 1.01 0.54 0.26 0.17 0.95

Vertical North Gm 0.23 0.39 0.80 1.18 1.71 2.04 1.88 1.47 0.96 0.51 0.24 0.16 0.97
Om 0.23 0.39 0.80 1.16 1.57 1.75 1.66 1.40 0.96 0.51 0.24 0.16 0.91

Monthly mean values of ratio {daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontai 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.19 1.13 1.11 1.06 1.03 1.02 1.03 1.06 1.10 1.14 1.17 1.22 1.06
30 Deg South Gm/Gmean 1.49 1.32 1.25 1.11 1.03 1.00 1.02 1.11 1.21 1.36 1.44 154 1.12
Latitude South Gm/Gmean 1.66 1.39 1.28 1.06 0.94 0.89 0.92 1.05 1.21 1.44 1.58 1.73 1.08
60 Deg South Gm/Gmean 1.68 1.38 1.25 1.01 0.89 0.83 0.86 1.00 1.18 1.43 1.59 1.76 1.03
Vertical South Gm/Gmean 1.55 1.20 1.02 0.74 0.60 0.54 0.57 0.7t 0.93 1.23 1.44 165 0.76
Vertical SE/SW Gm/Gmean 1.25 1.00 0.90 0.72 0.63 0.59 0.61 0.72 0.85 1.03 1.17 1.32 0.74
Vertical E/W Gm/Gmean 0.70 0.65 0.67 0.62 0.59 0.59 0.59 0.62 0.66 0.69 0.69 0.73 0.62
Vertical NE/NW Gm/Gmean 0.45 0.43 0.43 0.45 0.47 0.48 0.47 0.44 0.43 0.42 0.44 0.46 0.45
Vertical North Gm/Gmean 0.43 0.40 0.35 0.35 0.38 0.38 0.37 0.32 0.33 0.36 0.41 0.43 0.36
Estimated clear day means of daily globa! radiation Gc and diffuse radiation Dc on inclined planes, kWh/mA2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Nov4 Dec4 Mean
Horizontal Gmax 1.26 2.30 4.45 6.00 7.57 8.01 7.94 6.82 4.78 3.18 1.56 0.96 4.58
D clear 0.65 0.93 0.94 1.41 1.67 1.80 1.66 1.82 1.22 0.89 0.65 0.44 1.17
10 Deg South Ge 1.71 2.91 5,12 6.50 7.86 8.22 8.16 7.19 5.39 3.89 2.13 1.43 5.05
Oc 0.76 1.08 1.00 1.51 1.73 1.83 1.69 1.84 1.33 0.99 0.79 0.52 1.26
30 Deg South Ge 2.45 3.84 6.09 6.98 7.93 8.18 B8.15 7.52 6.17 4.99 3.04 225 5.64
Oc 0.93 1.28 1.15 1.65 1.83 1.91 1.78 1.96 1.49 1.16 0.96 0.65 1.40
Latitude South Ge 2.98 4.41 6.43 6.74 7.19 7.30 7.30 7.10 6.31 5.60 3.68 2.88 5.67
tilt 52 16' N Oc 1.04 1.40 1.27 1.73 1.89 1.97 185 2.02 1.59 1.28 1.08 0.74 1.49
60 Deg South Ge 3.07 4.47 6.35 6.46 6.73 6.79 6.80 6.74 6.17 565 3.79 3.01 5.51
De 1.05 1.41 1.30 1.74 190 1.97 186 202 1.61 130 1.09 0.76 1.50
Vertical South Gec 2.97 4,06 5.12 4.56 4.27 4.19 4.23 459 4.76 4.96 3.63 3.03 4.20
Dc 0.99 132 1.31 1.68 1.85 1.90 1.84 1.89 1.55 127 1.05 0.73 1.45
Vertical SE/SW Ge 2.26 3.24 464 470 4.86 4.8B6 4.90 4.85 4.51 4.14 280 2.26 4.01
Oc 0.85 1.19 1.27 1.68 1.89 1.96 1.89 1.92 1.52 1,20 0.92 0.63 1.41
Vertical E/W Ge 1.04 1.81 3.33 4.02 4.78 4.92 4.95 4.36 3.45 2.58 1.39 0.93 3.14
Oc 0.58 0.91 1.13 1.59 1.88 1.97 1.89 1.86 1.38 1.00 0.68 0.44 1.28
Vertical NE/NW  Ge 0.45 0.80 1.65 2.49 3.38 3.57 3.57 2.85 1.90 1.14 0.57 0.35 1.90
De 0.44 0.69 0.97 1.38 1.71¢ 1.80 1.74 1.62 1.15 0.80 0.51 0.35 1.10
Vertical North  Ge 0.42 0.63 0.90 1.42 2.15 2,33 2.30 1.74 1.08 0.73 0.47 0.33 1.21
De 0.42 0.63 0.90 1.24 1.5 1.65 1.60 1.45 1.03 0.73 0.47 0.33 1.00
Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).
Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Ge/Gmax  1.36 1.26 1.15 1.08 1.04 1.03 1.03 1.06 1.13 122 1.37 1.49 1.10
30 Deg South Ge/Gmax 1.94 1.67 1.37 1.16 1.05 1.02 1.03 1,10 1.29 1,57 195 2,34 1.23
Latitude South Ge/Gmax 2.37 1.92 1.45 1.12 0.95 0.91 0.92 1.04 1.32 1.76 2.36 3.00 1.24
60 Deg South Ge/Gmax 2.44 1.94 1.43 108 0.89 0.85 0.86 0.99 1.29 1.78 2.43 3.13 1.20
Vertical South Ge/Gmax 2.36 1.76 1.15 0.76 0.56 0.52 0.53 0.67 1.00 1.56 2.33 3.16 0.92
Vertical SE/SW Gc/Gmax 1.79 1.41 1.04 0.78 0.64 0.61 0.62 0.71 0.94 1.30 1.79 2.35 0.88
Vertical E/W Gc/Gmax 0.82 0.79 0.75 0.67 0.63 0.61 0.62 0.64 0.72 0.81 0.89 0.97 0.69
Vertical NE/NW Ge/Gmax 0.36 0.35 0.37 0.41 0.45 0.45 0.45 0.42 0.40 0.36 0.37 0.37 0.41

Vertical North Gc/Gmax 0.33 0.27 0.20 0.24 0.28 0.29 0.29 0.25 0.23 0.23 0.30 0.34 0.26

Sunshine data
Mean sunshine  Hours 1
Max. sunshine Hours 6.

n oo

4.9 6.7 8.1 7.9 8.0 5.1 3
1.9 142 149 145 133 105 8.

o -
©
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POLAND Site No. 164 ZAKOPANE Computer file POLAN164.INC
inclined surfaces - ground atbedo 0.20 assumed. Units kWh/square metre per day
Latitude 49 18'N Longitude 19 57' E Height 857 metres Data period (1966-1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. KWHmA2 per day.

Jan Feb Mar  Apr May Jun Jul Aug Sep Oct Nov Dec Mean

Horizontal G mean 0.92 1.58 2.95 3.66 4.28 4.44 434 3.99 3.02 2.00 1.10 0.72 2.76
D mean 0.59 0.93 1.57 2.03 2.37 2.52 2.39 2.12 1.54 1.03 0.66 0.47 1.52
10 Deg South Gm 1.12 1.83 3.25 3.85 4.39 4.49 4,42 4,16 3.28 2.30 1.32 0.89 2.95
Dm 0.61 0.94 158 2.06 2.39 2.53 2.41 2.15 1.56 1.05 0.67 0.49 1.54
30 Deg South Gm 1.42 2,20 3.63 3.98 4.31 4.33 4.30 4.22 3.56 2.74 1.67 1.16 3.13
Dm 0.60 0.92 1.55 2.01 2.32 2.44 234 2.10 1.53 1.04 0.66 0.48 1.50
Latitude South Gm 1.60 2.36 3.68 3.78 3.93 3.86 3.88 3.95 3.53 2.91 1.86 1.33 3.06
tit 49 18N Dm 0.67 0.86 1.44 186 2.14 2.24 215 1.96 1.43 0.98 0.62 0.45 1.39
60 Deg South Gm 1.63 2.36 3.57 3.54 3.59 3.49 3,52 3.66 3.38 2.90 1.90 1.37 2.91
Dm 0.54 0.81 1.35 1.75 2.00 2.09 2.01 1.84 1.36 0.93 0.58 0.43 1.31
Vertical South Gm 1.61 2.06 2.84 2.51 2.37 2.22 2.27 2.52 2.58 2.48 1.73 1.28 2.20
Dm 0.43 0.64 1.08 1.37 1.56 1.61 1.57 1.46 1.09 0.76 0.47 0.34 1.03
Vertical SE/SW Gm 1.19 1.71 259 2.55 2.57 2.47 2.50 2.63 2.44 2.08 1.37 1.01 2.09
Dm 0.42 0.64 1.08 1.36 155 1.60 1.56 1.44 1.08 0.76 0.46 0.34 1.03
Vertical E/W Gm 0.66 1.10 1.98 2.28 2.56 2.55 2.54 2.44 1.98 139 0.77 0.53 1.74
Dm 0.40 0.61 1.04 1.32 1.54 1.59 1.55 1.41 1.04 0.72 0.44 0.32 1.00
Vertical NE/NW  Gm 0.37 0.64 1.26 1.70 2.09 2.18 2.12 1.85 1.31 0.79 0.42 0.30 1.26
Om 0.36 0.58 1.00 1.27 1.50 1.57 1.562 1.35 1.00 0.68 0.41 0.29 0.96
Vertical North  Gm 0.35 0.56 0.97 1.30 1.69 1.81 1.73 1.41 097 0.65 0.39 0.28 1.01
Dm 0.35 0.56 0.97 1.25 1.48 1.56 150 1.32 0.97 0.65 0.39 0.28 0.94

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.22 1.16 1.10 1.05 1.08 1.01 1.02 1.04 1.09 1.15 1.20 1.24 1.07
30 Deg South GnvGmean 1.54 1.39 1.23 1.09 1.01 0.98 0.99 1.06 1.18 1.37 1.52 1.61 1.13
Latitude South Gm/Gmean 1.74 1.49 1.25 1.08 0.92 0.87 0.89 0.99 1.17 1.46 1.69 1.85 1.11
60 Deg South Gm/Gmean 1.77 1.49 1.21 0.97 0.84 0.79 0.81 0.92 1.12 1.45 1.73 1.90 1.05
Vertical South Gm/Gmean 1.64 1.30 0.96 0.69 0.55 0.50 0.52 0.63 0.85 1.24 1.57 1.78 0.80
Vertical SE/SW Gm/Gmean 1.29 1.08 0.88 0.70 0.60 0.56 0.58 0.66 0.81 1.04 1.25 1.40 0.76
Vertical E/W Gm/Gmean 0.72 0.70 0.67 0.62 0.60 057 0.58 0.61 0.66 0.69 0.70 0.74 0.63
Vertical NEJNW Gm/Gmean 0.40 0.41 0.43 0.46 0.49 0.49 0.49 0.46 0.43 0.40 0.38 0.42 0.46
Vertical North Gm/Gmean 0.38 0.35 0.33 0.35 0.40 0.41 0.40 0.35 0.32 0.32 0.35 0.39 0.37

Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes, kWh/mA2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Nov4 Dec4 Mean
Horizontal Gmax 1.92 3.09 5.10 6.90 7.90 8.31 8.13 7.16 532 3.76 2.37 1.43 5.13
D clear 0.67 0.60 0.59 0.96 1.05 1.19 1.04 1.13 0.73 0.61 0.54 0.50 0.80
10 Deg South Ge 2.54 3.87 5.84 7.38 B8.13 8.42 8.29 7.54 595 4.56 3.19 2.01 5.65
be 0.68 0.63 0.63 1.01 1.10 1.19 1.07 1.17 0.80 0.66 0.57 0.51 0.84
30 Deg South Ge 3.72 §5.16 6.86 7.80 B8.02 8.20 809 7.75 6.74 581 4.62 3.13 6.33
De 0.84 0.76 0.75 1.14 120 1.29 1.17 1.29 0.92 0.79 0.70 0.63 0.96
Latitude South Ge 4.49 588 7.156 7.50 7.28 7.34 7.27 7.29 6.82 6.42 5.52 3.88 6.40
tit 49 18' N Dc 0.95 0.86 0.87 1.26 1.32 1.40 1.29 1.39 1.03 0.90 0.80 0.72 1.07
60 Deg South Ge 4.72 6.03 7.00 7.01 6.58 6.57 6.52 6.73 6.58 6.48 5.78 4.13 6.18
Dc 0.98 0.90 0.94 1.32 1.38 1.45 135 1.44 1.09 0.94 0.84 074 1.12
Vertical South Ge 4.87 5.42 547 471 3.92 3.79 3.79 4.34 487 558 65.51 4,12 4.67
Dc 0.98 0.94 1.07 1.43 151 1,69 151 1.52 1.18 1.00 0.86 0.74 1.20
Vertical SE/SW Ge 3.47 4.33 5.10 5.17 4.84 4.79 4.79 4.88 4.92 4.77 425 3.05 4.53
De 0.87 0.88 1,06 1.43 1.55 1.63 1.54 1.54 1.18 0.97 0.79 0.65 1.18
Vertical E/W  Ge 1.64 2.47 3.77 4.66 5.14 522 521 458 399 3.10 2.16 1.26 3.60
De 0.66 0.75 1.00 1.39 1.56 1.65 1,56 1.50 1.12 0.87 0.65 0.48 1.10
Vertical NE/NW  Gc 0.58 0.92 1.85 2.91 3.72 3.88 3.84 2,99 2.20 1.31 0.71 0.41 2.12
Dc 0.51 0.64 0.91 1.27 1.47 1.56 1.48 1.37 1.01 0.75 0.54 0.40 0.99
Vertical North Ge 0.48 0.62 0.88 1.50 2.31 2.49 2.43 1.64 1.04 0.70 0.51 0.39 1.25
Dc 0.48 0.62 0.88 1.18 1.38 1.47 1.40 1.27 0.94 0.70 0.51 0.39 0.94

Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 14.00 1.00 100 1.00 1.00 1.00 1.00 14.00 1.00 1.00 1.00
10 Deg South Ge/Gmax  1.32 1.25 1.14 1.07 1,03 1.01 1.02 1.05 1.12 1.21 1.35 1.41 1.10
30 Deg South Gc/Gmax 1.94 167 1.35 1.13 1.01 0.99 1.00 1.08 127 1.54 195 2.19 1.23
Latitude South Gc/Gmax 2.34 1,90 1.40 1.09 0.92 0.88 0.89 1.02 1.28 1.71 2.33 2.71 1.25
60 Deg South Gc/Gmax 2.46 1.95 1.37 1.02 0.83 0.79 0.80 0.94 1.24 1.72 2.44 2.89 1.21
Vertical South Gc/Gmax 2.38 1.75 1.07 0.68 0.50 0.46 0.47 0.61 0.92 1.48 2.33 2.88 0.91
Vertical SE/SW Gc/Gmax 1.81 1.40 1.00 0.75 0.61 0.58 0.59 0.68 0.93 1.27 1.79 2.13 0.88
Vertical E/W  Ge/Gmax 0.85 0.80 0.74 0.68 0.65 0.63 0.64 0.64 0.75 0.82 0.91 0.88 0.70
Vertical NE/NW Gc/Gmax  0.30 0.30 0.36 0.42 0.47 0.47 0.47 0.42 0.41 0.35 0.30 0.29 0.41
Vertical North Ge/Gmax 0.25 0.20 0.17 0.22 0.29 0.30 0.30 0.23 0.19 0.19 0.22 0.27 0.24
Sunshine data

Mean sunshine  Hours 2.1 2.7 4.0 4.7 5.5 5.4 5.7 5.6 4.7 3.8 2.4 1.8 4.0
Max. sunshine Hours 6.6 7.6 9.6 122 13.2 13.4 133 12,5 10.2 8.6 7.4 5.7 10.0
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PORTUGAL Site No. 254 PORTO Computer file PORTU254.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 41 8' N Longitude 8 36'W Height 93 metres Data period (1966-1975)
Estimated monthly means of daily global radiation Gm and difluse radiation Dm on inclined planes. kWh/m”2 per day.

Jan Feb Mar  Apr May Jun Jul Aug  Sep Oct Nov  Dec  Mean

Horizontal G mean 1.70 2.68 4.22 5.63 6.46 7.01 7.33 6.45 4.73 3.41 2.29 1.99 4.50
D mean 0.86 1.31 1.60 2.14 2.75 2.81 2.60 2.32 196 1.36 0.99 0.69 1.78
10 Deg South Gm 2.05 3.07 4.67 5.93 6.59 7.06 7.44 6.73 511 3.90 2.78 261 4.84
Dm 0.88 1.35 1.65 2.19 2.78 2.84 2.64 2.38 2.02 1.41 1.03 0.73 1.83
30 Deg South Gm 2.60 3.63 522 6.12 6.41 6.68 7.16 6.81 5.49 457 3.55 3.62 6.16
DOm 0.89 1.36 1.70 2.2% 2.75 2.79 2.63 2.41 2.05 1.46 1.07 0.78 1.84
Latitude South  Gm 2.80 3.80 5.31 5.97 6.07 6.23 6.74 6.58 5.48 4.75 3.83 4.03 5.14
tit 41 8'N bm 0.87 1.34 169 2.17 267 270 2.58 2.38 2.03 1.45 1.07 0.78 1.81
60 Deg South Gm 2.94 3.82 510 533 65.12 512 559 576 5.10 4.73 4.02 4.41 4.76
Dm 0.82 1.26 1.62 2.04 2.45 2.48 2.41 226 1.91 1.40 1.03 0.78 1.71
Vertical South Gm 2.65 3.22 3.91 3.55 3.07 2.91 3.20 3.66 3.70 3.88 3.60 4.16 3.46
Dm 0.69 1.06 1.41 174 2.01 2.05 2.04 193 1.61 1.22 0.90 0.71 1.45
Vertical SE/SW Gm 2.12 2.70 3.63 3.77 3.56 3.56 3.85 3.97 3.56 3.28 2.89 3.21 3.35
Dm 0.68 1.03 1.38 1.73 2.00 2.06 2.06 1.92 1.58 1.18 0.88 0.69 1.43
Vertical E/W Gm 1.26 1.80 2.81 3.44 3.64 3.86 4.05 3.74 2.92 2.22 1.71 1.69 2.77
Dm 0.63 0.95 1.28 1.68 2.00 2.07 2.07 1.88 1.49 1.08 0.79 0.63 1.38
Vertical NE/NW  Gm 0.64 1.00 1.66 2.39 2.87 3.18 3.18 2.66 1,88 1.18 0.81 0.65 1.85
Dm 0.58 0.87 1.18 1.58 191 2.01 197 1.74 137 0.98 0.71 0.57 1.29
Vertical North  Gm 0.55 0.83 1.12 1.60 2.08 237 223 1.78 1.31 0.93 0.67 0.54 1.34
Dm 0.55 0.83 1.12 1.52 1.86 1.98 1.91 165 1.31 0.93 0.67 0.54 1.24

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.21 1.15 1,11 1.05 1.02 1.0¢ 1.01 1.04 1.08 1.14 121 131 1.08
30 Deg South Gm/Gmean 1.53 1.35 1.24 1.09 0.99 0.95 0.98 1.06 1.16 1.34 155 1.82 1.15
Latitude South Gnmv/Gmean 1.65 1.42 1.26 1.06 0.94 0.89 0.92 1.02 1.16 139 1.67 2.03 1.14
60 Deg South Gm/Gmean 1.73 1.42 1.21 0.95 0.79 0.73 0.76 0.89 1.08 1.39 1.75 2.22 1.06
Vertical South Gm/Gmean 1.56 1.20 0.93 0.63 0.47 0.41 0.44 0.57 0.78 1.14 1.57 2.09 0.77
Vertical SE/SW Gm/Gmean 1.25 1.01 0.86 0.67 0.55 0.51 0.52 0.62 0.75 0.96 1.26 1.61 0.74
Vertical E/W Gm/Gmean 0.74 0.67 0.67 0.61 0.56 0.55 0.55 0.58 0.62 0.65 0.75 0.85 0.62
Vertical NE/NW Gm/Gmean 0.38 0.37 0.39 0.43 0.44 0.45 0.43 0.41 0.40 0.35 0.35 0.33 0.41
Vertical North Gm/Gmean 0.32 0.31 0.26 0.28 0.32 0.34 0.30 0.28 0.28 0.27 0.29 0.27 0.30
Estimated clear day means of daily global radiation Gc and diffuse radiation Dc¢ on inclined planes, kWh/m~2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Nov4 Dec4 Mean
Horizontal Gmax 3.10 4.55 6.53 7.84 8.83 9.32 894 7.96 6.67 5.21 3.61 2.78 6.29
D clear 0.73 0.94 0.97 1.30 1.54 1.71 169 1.80 1.34 104 0.82 0.58 1.2%
10 Deg South Ge 3.95 536 7.14 B.08 8.80 9.14 8.80 B8.04 7.12 594 4.47 3.74 6.72
Dc 0.79 0.98 0.96 1.24 1.43 1.5t 151 1.67 1.31 1.04 0.87 0.61 1.16
30 Deg South Ge 539 6.64 7.95 8.21 B8.40 8.59 B8.32 7.99 7.68 7.08 5.91 5.42 7.30
De 0.96 1.15 1.10 1.35 1.51 1.57 1.58 1.76 1.46 1.21 1.04 0.76 1.29
Latitude South Ge 595 7.06 B8.04 7.93 7.85 7.97 7.74 7.63 7.64 7.40 6.44 6.12 7.31
tit 41 8' N Oc 1.03 1.23 1.18 1.41 1.56 1.61 1.62 1.79 1.52 1.29 1.12 0.83 1.35
60 Deg South Ge 6.43 7.22 7.59 6.89 6.39 6.40 6.25 6.50 7.04 7.38 6.84 6.79 6.81
Dc 1.1 1.32 1.29 1.51 1.62 1.68 1.67 1.82 1.59 1.38 1.21 0.92 1.43
Vertical South Gec 5.90 6.08 5.47 4.19 3.38 3.27 3.24 3.79 4.82 593 6.12 6.47 4.88
Oc 1.12 1.35 1.41 1.60 1.70 176 1.73 1.78 1.60 1.42 1.22 0.96 1.47
Vertical SE/SW Ge 4.58 4,95 536 4.95 454 452 4,42 4,53 486 5.21 4.80 4.90 4.80
De 1.03 1.27 1.39 1.63 1.77 1.83 1.80 1.83 1.59 1.37 1.13 0.88 1.46
Vertical E/W Ge 2.41 3.03 4.26 484 499 511 4.94 454 403 3.63 2.63 2.36 3.90
Dc 0.84 109 1.30 .61 1.80 1.89 1.85 1.83 1.50 1.22 0.93 0.71 1.38
Vertical NE/NW  Ge 0.86 1.24 2.27 3.19 3.71 3.91 3.75 3.13 232 1.68 0.98 0.72 2.32
De 0.69 091 1.17 1.48 1.70 1.78 1.75 1.66 1.31 1.03 0.77 0.59 1.24
Vertical North Gc 0.66 0.86 1.10 1.69 2.20 2.39 2.29 1.79 1.21 0.96 0.73 0.57 1.37
[0 0.66 0.86 1.10 137 1.58 1.67 1.63 151 1,20 0.96 0.73 0.57 1.15

Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

.00
.27
.74

00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
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PORTUGAL Site No. 256 COIMBRA Computer file PORTU256.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 40 12'N Longitude 8 25' W Height 141 metres Data period (1966-1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. KWHmA2 per day.

Jan Feb Mar  Apr May Jun Jul Aug  Sep  Oct Nov  Dec Mean

Horizonta! G mean 1.98 2.90 4.38 5.45 6.07 6.42 6.81 6.23 4.70 3.55 2.46 2.17 4.44
D mean 0.95 1.38 1.86 2.42 2,70 2.74 2.60 2.19 1.96 1.48 1.03 0.72 1.84
10 Deg South Gm 2.40 3.32 480 5.71 6.17 6.44 6.90 6.48 5.07 4.04 2.98 2.83 4.77
Dm 0.98 1.42 191 2.46 2.74 2.77 2.64 2.25 2,01 153 1.08 076 1.88
30 Deg South Gm 3.05 3.91 527 582 598 6.08 6.62 6.55 5.42 4.71 3.78 3.91 5.10
Dm 0.99 1.44 1,93 2.44 269 2.71 2.62 2.29 2.04 158 1.12 0.82 1.89
Latitude South Gm 3.26 4.07 532 5.66 5.69 570 6.25 6.35 5.41 4.88 4.04 431 5.09
tit 40 12N Dm 0.98 1.42 1,89 2.39 2,62 2.62 2.56 2.27 2.02 1.57 1.12 0.83 1.86
60 Deg South Gm 3.45 4,09 505 5.00 476 464 5.14 551 501 485 4.25 473 4.71
Dm 0.92 1.33 1.77 2.20 2.39 2.39 2.37 2.16 1.90 1.50 1.08 0.83 1.74
Vertical South Gm 3.10 3.42 3.82 3.32 2.85 2.65 2.94 3.46 3.61 3.97 3.79 4.44 3.45
Dm 0.78 1.12 1.49 180 1.93 1.94 1.97 1.85 1.60 1.30 0.94 0.77 1.46
Vertical SE/SW Gm 2.48 2.87 3.58 3.52 3.31 3.24 3.55 3.79 3.49 3.46 3.04 3.43 3.32
Dm 0.77 1.09 1.47 1.79 193 1.95 199 1.85 1.57 1.27 0.92 0.75 1.45
Vertical E/W Gm 1.47 1.93 2.84 3.25 3.41 3.54 3.77 3.61 2.88 2.46 1.81 1.80 2.74
Dm 0.71 1.01 139 1.75 1,93 1.97 2.01 1.81 1.48 1.16 0.83 0.67 1.40
Vertical NE/NW  Gm 0.72 1.07 1.76 2.36 2.72 2.97 3.00 2.56 1.87 1.35 0.86 0.69 1.83
Dm 0.65 0.92 1.29 1.65 1.85 1.92 1.92 1.67 1.37 1.05 0.74 0.60 1.30
Vertical North  Gm 0.62 0.88 1.24 1.66 2.01 2.25 2.15 1.70 1.31 0.99 0.71 0.57 1.34
Dm 0.62 0.88 1.24 1.60 1.80 1.89 1.86 1.59 1.31 0.99 0.71 0.57 1.26
Monthly mean values of ratio (daily globa! irradiation on slope/daily horizontal surface global irradiation).
Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.21 1.14 1.10 1.05 1.02 1.00 1.01 1.04 1.08 1.14 121 1.30 1.07
30 Deg South Gm/Gmean 1.54 1.35 1.20 1.07 0.99 0.95 0.97 1.05 1.15 1.33 1.54 1.80 1.15
Latitude South Gm/Gmean 1.65 1.40 1.22 1.04 0.94 0.89 0.92 1.02 1.15 1.38 1.64 1.99 1.15
60 Deg South Gm/Gmean 1.74 1.41 1.15 0.92 0.78 0.72 0.75 0.88 1.07 1.37 1.73 2.18 1.06
Vertical South Gm/Gmean 1.57 1.18 0.87 0.61 0.47 0.41 0.43 0.56 0.77 1.12 1.54 2.05 0.78
Vertical SE/SW Gm/Gmean 1.25 0.99 0.82 0.65 0.55 0.50 0.52 0.61 0.74 0.98 1.24 1.58 0.75
Vertical E/W Gm/Gmean 0.74 0.67 0.65 0.60 0.56 0.55 0.55 0.58 0.61 0.69 0.74 0.83 0.62
Vertical NE/NW Gm/Gmean 0.36 0.37 0.40 0.43 0.45 0.46 0.44 0.41 0.40 0.38 0.35 0.32 0.41
Vertical North GmVGmean 0.31 0.30 0.28 0.31 0.33 0.35 0.32 0.27 0.28 0.28 0.29 0.26 0.30
Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes, KWh/mA2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Novd4 Dec4 Mean
Horizontal Gmax 3.42 4.82 6.72 7.89 B.69 B8.84 854 7.83 6.60 5.42 3.86 3.01 6.31
D clear 0.82 0.97 0.99 1.38 1.50 1.52 1.59 1.76 1.31 1.12 0.85 0.64 1.21
10 Deg South Ge 4.28 5.62 7.30 8.08 866 B8.73 8.47 7.92 7.06 6.11 4.74 3.98 6.75
Dc 0.85 0.98 0.96 1.29 1.42 1.43 150 1.66 1.31 1.09 0.88 0.66 1.17
30 Deg South Ge 6.77 6.93 8.08 8.19 8.23 8.17 7.97 7.84 7.57 7.23 6.21 5.70 7.33
De 1.02 1.16 1.10 1.41 1.49 1.49 156 1.74 1.45 1.27 1.06 0.81 1.30
Latitude South Gc 6.30 7.32 8.16 7.92 7.72 7.62 7.45 7.50 7.53 7.51 6.72 6.36 7.34
tit 40 12' N Dc 1.09 1.283 117 1.46 1.53 153 1.59 1.77 1.50 1.34 1.13 0.88 1.35
60 Deg South Ge 6.81 7.48 7.66 6.82 6.21 6.03 5.94 6.32 6.88 7.47 7.15 7.08 6.82
Dc 1.19 1.33 1.30 1.55 1.60 1.59 1.63 1.79 1.58 1.44 1.23 0.98 1.43
Vertical South Ge 6.20 6.25 5.46 4.09 3.24 3.02 3.03 3.62 4.66 5.95 6.35 6.70 4.87
Dc 1.20 1.37 1.42 163 1.67 1.67 1.68 1.75 1.59 1.47 1.25 1.02 1.48
Verticat SE/SW Ge 4.80 5.10 5.39 4.84 4.41 427 4,20 4.41 475 520 4.99 508 4.78
Dc 1.11 1,29 1.40 1.66 1.74 1.74 1.75 1.81 1.58 1.42 1.16 0.93 1.47
Vertical E/W Ge 2.52 3.16 4.33 4.74 491 491 476 4.46 3.98 3.62 2.76 2.47 3.89
Oc 0.90 1.12 1.32 1.65 1.78 1.80 1.81 1.81 1.49 1.27 0.96 0.76 1.39
Vertical NE/NW  Gc 0.90 1.29 2.32 3.14 3.8 3.79 3.64 3.11 2.31 1.68 1.02 0.76 2.31
De 0.74 0.94 119 1.51 168 1.71 170 1.65 1.31 1.07 0.80 0.63 1.25
Vertical North Ge 0.70 0.89 1.12 1.67 2.18 2.33 2.23 1.77 1.21 0.99 0.76 0.60 1.37
Dc 0.70 0.89 1.12 1.40 1.57 1.60 1.59 150 1.20 0.99 0.76 0.60 1.16

Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Ge/Gmax  1.25 1.17 1.09 1.02 1.00 0.99 0.99 1.01 1.07 1.13 1.23 1.32 1.07
30 Deg South Gc/Gmax 1.69 1.44 1.20 1.04 0.95 0.92 0.93 1.00 1.15 1.33 1.61 1.89 1.16
Latitude South  Gc/Gmax 1.84 1.52 1.21 1.00 0.89 0.86 0.87 0.96 1.14 139 1.74 211 1.16
60 Deg South Gc/Gmax 1.99 1.55 1.14 0.86 0.71 0.68 0.70 0.81 1.04 1.38 1.85 2.35 1.08
Vertical South Gec/Gmax 1.81 1.30 0.81 0.52 0.37 0.34 0.35 0.46 0.71 1.10 1.64 2.23 0.77
Vertical SE/SW Gc/Gmax 1.40 1.06 0.80 0.61 0.51 0.48 0.49 0.56 0.72 0.96 1.29 169 0.76
Vertical E/W Gc/Gmax 0.74 0.66 0.64 0.60 0.56 0.56 0.56 0.57 0.60 0.67 0.71 0.B2 0.62
Vertical NE/NW Gc/Gmax 0.26 0.27 0.34 0.40 0.42 0.43 0.43 0.40 0.35 0.31 0.26 0.25 0.37
Vertical North Gec/Gmax 0.20 0.19 0.17 0.21 0.25 0.26 0.26 0.23 0.18 0.18 0.20 0.20 0.22
Sunshine data

Mean sunshine  Hours 4.1 50 6.4 7.2 8.2 85 99 98 7.3 6.3 53 5.6 7.0
Max. sunshine Hours 89 10.0 106 11.7 129 13.0 128 123 113 10.1 9.6 8.6 11.0
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PORTUGAL Site No. 257 LISBOA Computer file PORTU257.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 38 43'N Longitude 9 9'W Height 77 metres Data period (1.1966-12.1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. kWHm~2 per day.

Jan Feb Mar  Apr May  Jun Jul Aug  Sep Oct Nov Dec Mean

Horizontal G mean 1.99 2.96 4.28 550 6.67 7.18 7.54 6.96 522 3.70 2.51 2.15 4.73
D mean 0.90 1.36 1.89 2.03 259 2.52 222 1.90 1.83 1.25 0.88 0.74 1.67

10 Deg South Gm 2.40 3.38 4.66 5.78 6.78 7.20 7.63 7.26 5.65 4.25 3.07 2.75 5.08
Dm 0.93 1.40 1.94 2.08 2,54 2.55 226 196 1.90 1.32 0.93 0.78 1.72

30 Deg South Gm 3.05 3.97 507 592 6.56 6.76 7.29 7.34 6.08 5.02 3.94 3.72 5.40
Om 0.95 1.43 1.95 210 2.3 252 228 2.05 1.97 1.41 1.01 0.84 175

Latitude South Gm 3.24 4,11 510 580 6.27 6.39 6.94 7.14 6.08 520 4.20 4.03 5.38
tilt 38 43' N Dm 0.94 1.41 1.92 2.08 2.49 2.48 227 2.07 1.97 1.42 1.02 0.85 1.74

60 Deg South Gm 3.44 4,13 4,81 509 515 508 5.58 6.12 5.62 5.23 4.48 4.43 4.94
Om 0.89 1.33 1.79 1.96 230 2.29 2.16 2.03 1.90 1.41 1.02 0.84 1.66

Vertical South Gm 3.08 3.43 3.60 3.31 297 2.74 3.02 3.73 4.00 4.27 3.98 4.11 3.52
Om 0.77 113 150 1.68 193 195 1.91 184 1.66 1.28 0.94 0.77 1.45

Vertical SE/SW Gm 2.46 2.88 3.37 3.56 3.57 3.53 3.83 4.18 3.87 3.69 3.18 3.19 3.45
Dm 0.75 1.10 1.47 1.67 194 197 1.95 185 1.62 1.25 0.90 0.75 1.44

Vertical E/W Gm 1.47 1.94 2,69 3.30 3.74 3.94 4.15 4.02 3.17 2.58 1.86 1.72 2.89
Dm 0.69 1.01 139 1.63 1.94 200 1.98 1.82 1.52 1.12 0.79 0.68 1.38

Vertical NE/NW Gm 0.7¢ 1.07 170 2.30 2.93 3.24 3.23 2.75 1.97 1.33 0.82 0.69 1.90
Dm 0.63 0.92 1.29 1.52 1.86 1.94 187 1.66 1.38 0.99 0.70 0.61 1.28

Vertical North  Gm 0.61 0.88 1.24 1.53 2.05 2.34 2.16 1.68 1.30 0.91 0.66 0.58 1.33
Dm 0.61 0.88 1.24 1.46 180 190 1.79 155 1.30 0.91 0.66 0.58 1.22

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).
Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1
10 Deg South Gm/Gmean 1.21 1.14 1.09 1.05 1.02 1.00 1.01 1.04 1.08 1
30 Deg South Gm/Gmean 1.53 1.34 1.18 1.08 0.98 0.94 0.97 1.05 1.16 1
Latitude South Gm/Gmean 1.63 1.39 1.19 1.05 0.94 0.89 0.92 1.03 1.16 1.40
60 Deg South Gm/Gmean 1.73 1.39 1.12 0.93 0.77 0.71 0.74 0.88 1.08 1
Vertical South Gm/Gmean 1.55 1.16 0.84 0.60 0.44 0.38 0.40 0.54 0.77 1
Vertical SE/SW Gm/Gmean 1.24 0.97 0.79 0.65 0.54 0.49 0.51 0.60 0.74 1.
Vertical E/W  Gm/Gmean 0.74 0.65 0.63 0.60 0.56 0.55 0.55 0.58 0.61 0.70 0.
Vertical NE/NW Gm/Gmean 0.36 0.36 0.40 0.42 0.44 0.45 0.43 0.40 0.38 0.36 0.33 0.32 0.40
Vertical North Gm/Gmean 0.31 0.30 0.29 0.28 0.31 0.33 0.29 0.24 0.25 0.25 0.26 0.27 0.28

Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes, kWh/m”2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Nov4 Dec4 Mean
Horizontal Gmax 3.35 4.63 6.38 7.52 B8.65 8.87 B8.64 B8.05 6.67 529 3.76 2.97 6.24
D clear 0.74 0.93 1.00 1.28 1.49 1.61 158 1.76 1.38 1.05 0.80 0.59 1.19
10 Deg South Ge 4.23 5.45 6.95 7.76 8.61 8.72 8.55 8.12 7.09 6.01 4.65 3.97 6.68
De 0.83 1.01 1.02 1.29 1.42 1.49 1,50 1.66 1.38 1.12 0.91 0.69 1.19
30 Deg South Gc 5.65 6.68 7.63 7.81 8.12 8.12 7.99 7.98 7.54 7.05 6.01 5.58 7.18
De 1.00 1.19 1.16 1.40 1.49 1.55 156 1.74 1.51 1.28 1.09 0.85 1.32
Latitude South Ge 6.08 6.99 7.67 7.57 7.68 7.63 7.53 7.67 7.50 7.27 6.41 6.11 7.18
tit 38 43' N Oc 1.06 1.25 1.22 1.44 1.52 1.57 1.58 1.77 1.56 1.356 1.15 0.91 1.37
60 Deg South Ge 6.60 7.16 7.15 6.42 6.05 591 587 634 6.78 7.19 6.82 6.83 6.59
Dc 1.16 1.36 1.34 152 1.59 1.63 1.63 1.79 1.63 1.45 1.26 1.01 1.45
Vertical South Gc 5.95 5.94 5.02 3.77 3.06 2.88 2.90 3.54 4.52 566 599 6.38 4.63
Dc 1.18 1.38 1.42 1.58 1.66 1.69 1.68 1.756 1.62 1.47 1.26 1.04 1.48
Vertical SE/SW Ge 4,64 502 501 4.58 4.29 4.18 4.15 4.42 4.66 4.99 473 4.86 4.63
Dc 1.08 1.32 1.41 1.62 1.73 1.77 1.76 1.82 1.62 1.42 1.17 0.95 1.47
Vertical EW  Ge 2.52 3.31 4.09 4.59 4,87 4.88 479 455 3.97 3,53 2.67 2.42 3.85
Dc 0.89 1.15 .33 1.62 1.78 1.84 1,82 1.84 1.53 1.27 0.97 0.77 1.40
Vertical NE/NW  Gc 0.92 1.44 224 309 3.70 3.82 372 3.21 2.34 168 1.02 0.78 2.33
Dc 0.74 0.96 1.18 1.48 1.69 1.75 1.73 1.68 1.35 1.07 0.80 0.64 1.26
Vertical North Gc 0.70 0.88 1.11 1.66 2.20 2.35 2.28 1.8t 1.24 099 0.76 0.62 1.39
Dc 0.70 0.88 1.11 136 1.57 1.63 1.61 1.53 1.23 0.99 0.76 0.62 1.17

Monthly clear day values of ratio {daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gc/Gmax 1.26 1.18 1.09 1.03 1.00 0.98 0.99 1.01 1.06 1.14 1.24 1.34 1.07
30 Deg South Gc/Gmax 1.69 1.44 1,20 1.04 0.94 092 0.93 0.99 1.13 1.33 1.60 1.88 1.15
Latitude South Ge/Gmax 1.82 1.6 1.20 1.01 0.89 0.86 0.87 0.95 1.12 1.37 1.71 2.06 1.15
60 Deg South Gc/Gmax  1.97 1.56 1.12 0.85 0.70 0.67 0.68 0.79 1.02 1.36 1.81 2.30 1.06
Vertical South  Gc/Gmax 1.78 1.28 0.79 0.50 0.35 0.32 0.34 0.44 0.68 1.07 1.59 2.15 0.74
Vertical SE/SW Gc/Gmax 1.38 1.08 0.79 0.61 0.50 0.47 0.48 0.55 0.70 0.94 1.26 1.64 0.74
Vertical E/W Gc/Gmax 0.75 0.71 0.64 0.61 0.56 0.55 0.55 0.56 0.60 0.67 0.71 0.81 0.62
Vertical NE/NW Gc/Gmax 0.28 0.31 0.35 0.41 0.43 0.43 0.43 0.40 0.35 0.32 0.27 0.26 0.37
Vertical North Gc/Gmax 0.21 0.19 0.17 0.22 0.25 0.26 0.26 0.22 0.19 0.19 0.20 0.21 0.22

Sunshine data
Mean sunshine  Hours 4.
Max. sunshine Hours 9.
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PORTUGAL Site No. 259 FARO Computer file PORTU259.INC
Inctined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 37 1'N Longitude 7 55' W Height 14 metres Data period (1966-1975)
Estimated monthly means of daily global radiation Gm and ditfuse radiation Dm on inclined planes. kWh/m~2 per day.

Jan Feb Mar  Apr May Jun Jul Aug Sep.  Oct Nov  Dec Mean

Horizontal G mean 2.22 3.2 4.36 571 7.22 7.60 7.69 6.80 5.51 3.98 2.71 2.31 4.95
D mean 0.91 1.32 1.78 1.96 2.32 2.20 2.11 1.83 1.77 1.39 1.00 0.68 1.61
10 Deg South Gm 2.68 3.57 4.74 599 7.32 7.60 7.76 7.07 5.95 4.52 3.26 2.96 5.29
Om 0.95 1.37 1.84 2.01 2.36 2.283 2.15 190 1.85 1.46 1.06 0.74 1.66
30 Deg South Gm 3.41 420 5.16 6.10 7.05 7.09 7.36 7.11 6.38 5.27 4.09 4.00 5.61
Dm 0.99 1.42 1.87 2.05 2.37 2.23 2.19 2.00 1.983 1.55 1.12 0.82 1.7%
Latitude South Gm 3.58 4.32 5.19 6.00 6.79 6.76 7.06 6.95 6.38 5.41 4.29 4.27 5.59
tit 37 ' N Dm 0.99 1.42 1.86 2.04 235 2.21 2.18 2.01 1.94 1.56 1.13 0.84 1.7%
60 Deg South Gm 3.84 4.37 4.88 5.20 5.46 5.22 554 587 5.86 539 4.55 4,75 5.08
Dm 0.96 1.36 1.75 1.93 2.21 2.10 2.09 1.98 1.89 1.54 1.11 0.86 1.65
Vertical South Gm 3.41 3.61 3.61 3.31 3.02 2.66 2.89 3.49 4.11 4.33 3.98 4.38 3.57
Dm 0.84 1.18 1.48 1.67 191 1.86 1.87 1.79 1.68 1.38 1.00 0.82 1.46
Vertical SE/SW Gm 2.73 3.02 3.40 3.55 3.77 3.62 3.81 3.99 4.01 3.75 3.21 3.40 3.52
Dm 0.82 1.15 1.45 166 1.94 1.90 1.92 1.81 1.64 1.34 0.97 0.79 1.45
Vertical E/W Gm 1.63 2.03 2.73 3.28 4.01 4.15 4.22 3.89 3.32 2.64 193 1.82 2.98
Dm 0.74 1,03 1.37 1.61 195 195 1.97 1.79 1.55 1.21 0.86 0.69 1.40
Vertical NE/NW  Gm 0.76 1.09 1.79 2.26 3.11 3.39 3.31 2.69 2.05 1.39 0.90 0.70 1.95
Dm 0.67 0.93 1.27 150 1.86 1.88 1.87 1.63 1.40 1.07 0.77 0.61 1.29
Vertical North Gm 0.64 0.88 1.21 1.47 2,09 2.34 2.18 1.63 1.31 100 0.73 0.57 1.34
Dm 0.64 0.88 1.21 1.43 179 183 1.78 1.5 1.31 1.00 0.73 0.57 1.23
Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).
Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1,00 1.00
10 Deg South Gm/Gmean 1.21 1.14 109 1.05 1.01 1.00 1.01 1.04 108 1.14 1.20 1.28 1.07
30 Deg South Gm/Gmean 1.54 1.35 1,18 1.07 0.98 0.93 0.96 1.05 1.16 1.32 1.51 1.73 1.13
Latitude South Gm/Gmean 1.61 1.38 1.19 1.05 0.94 0.89 0.92 1.02 1.16 1.36 1.58 1.85 1.13
60 Deg South Gm/Gmean 1.73 1.40 1.12 0.91 0.76 0.69 0.72 0.86 1.06 1.35 1.68 2.06 1.03
Vertical South Gm/Gmean 1.54 1.16 0.83 0.58 0.42 0.35 0.38 0.51 0.75 1.09 1.47 1.90 0.72
Vertical SE/SW Gm/Gmean 1.23 0.97 0.78 0.62 0.52 0.48 0.50 0.59 0.73 0.94 1.18 1.47 0.71
Vertical E/W Gm/Gmean 0.73 0.65 0.63 0.57 0.56 0.55 0.55 0.57 0.60 0.66 0.71 0.79 0.60
Vertical NE/NW Gm/Gmean 0.34 0.35 0.39 0.40 0.43 0.45 0.43 0.40 0.37 0.35 0.33 0.30 0.39
Vertical North Gm/Gmean 0.29 0.28 0.28 0.26 0.29 0.31 0.28 0.24 0.24 0.25 0.27 0.25 0.27
Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes, kWh/m”2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug 4 Sep4 Oct4 Nov4 Dec4 Mean
Horizontal Gmax 3.38 4.56 6.08 7.28 8.62 8.74 8.54 7.71 6.56 5.30 3.72 3.05 6.14
D clear 0.76 0.94 0.94 1.22 1.48 158 1,56 1.75 1.33 1.10 0.79 0.63 1.17
10 Deg South Ge 4,27 538 6.65 7.55 B.56 8.59 8.44 7.82 6.99 6.00 4.60 4.02 6.58
Oc 0.91 1.09 1.08 1.29 1.42 1.49 1.50 1.73 1.39 1.18 0.94 0.77 1.23
30 Deg South Ge 559 6.49 7.23 7.53 8.02 7.93 7.83 7.62 7.37 6.95 586 553 7.00
Oc 1.09 1.27 117 1.3 1.49 1.54 1.55 1.80 1.52 1.35 1.12 0.93 1.35
Lafitude South Gc 591 6.72 7.25 7.34 7.65 7.53 7.45 7.37 7.32 7.11 6.16 5.93 6.98
tilt 37 ' N De 1.14 1.32 1.21 1.42 1.59 1.56 1.57 1.8% 1.55 1.40 1.17 0.98 1.39
60 Deg South Ge 6.41 6.85 6.69 6.10 587 568 565 597 6.54 7.00 6.56 6.65 6.33
Oc 1.25 1.44 133 150 1.58 1.61 1.62 1.81 1.62 1.51 1.28 1.10 1.47
Vertical South Ge 569 5.60 4.61 3.49 2.87 2.66 2.70 3.27 4.27 5.42 5.68 6.13 4.36
Dc 1.25 1.43 139 154 165 1.66 1.65 1.73 1.60 1.51 1.28 1.12 1.48
Vertical SE/SW Ge 4.46 473 4.67 4.35 4.18 4.02 4.01 4.15 4.47 4.83 452 470 4.42
Dc 1.15 1.37 138 1.60 1.73 1.75 1.75 1.82 1.61 1.46 1.19 1.02 1.49
Vertical E/W Ge 2.45 3.15 3.89 4.45 484 4,80 4.73 435 3.89 3.48 2.61 2.39 3.76
Oc 0.94 1.20 1.31 1.60 1.79 1.83 1.82 1.85 1.54 1.31 0.99 0.83 1.42
Vertical NE/NW  Ge 0.93 1.40 2.18 3.05 3.74 3.82 3.73 3.13 2.34 1.70 1.03 0.81 2.33
De 0.77 0.98 1.7 1.47 170 1.75 173 1.69 135 1.10 0.82 0.68 1.27
Vertical North Gc 0.73 0.90 1.09 163 2.23 2.36 2.29 1.80 1.24 1.01 0.77 0.65 1.39
Oc 0.73 0.90 1.09 1.35 158 1.63 1.61 1.53 1.23 1.01 0.77 0.65 1.17

Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gc/Gmax 1.26 1.18 1.09 1.04 099 098 0.99 1.01 1.07 1.13 1.24 1.32 1.07
30 Deg South Ge/Gmax 1.65 1.42 1.19 1.03 0.93 0.91 0.92 0.99 1.12 1.31 1.58 1.8B1 1.14
Latitude South Ge/Gmax 1.75 1.47 1.19 1.01 0.89 0.86 0.87 0.96 1.12 1.34 1.66 1.94 1.14
60 Deg South Ge/Gmax  1.90 1.50 1.10 0.84 0.68 0.65 0.66 0.77 1.00 1.32 1.76 2.18 1.03
Vertical South Gc/Gmax 1.68 1.23 0.76 0.48 0.33 0.30 0.32 0.42 0.65 1.02 1.53 2.01 0.71
Vertical SE/SW Gc/Gmax 1.32 1.04 0.77 0.60 0.49 0.46 0.47 0.54 0.68 0.91 1.22 1.54 0.72
Vertical E/W Gc/Gmax 0.73 0.69 0.64 0.61 0.56 0.55 0.55 0.56 0.59 0.66 0.70 0.78 0.61
Vertical NE/NW Gc/Gmax 0.28 0.31 0.36 0.42 0.43 0.44 0.44 0.41 0.36 0.32 0.28 0.27 0.38
Vertical North Gc/Gmax 0.22 0.20 0.18 0.22 0.26 0.27 0.27 0.23 0.19 0.19 0.21 0.21 0.23
Sunshine data

Mean sunshine  Hours 5.1 6.0 6.8 8.8 104 112 121 11.8 9.0 7.5 6.1 6.4 8.4
Max. sunshine Hours 9.5 103 10.6 120 129 13.0 129 126 11.4 105 9.8 9.5 11.3
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SLOVAKIA Site No. 233 BRATISLAVA Computer file SLOVA233.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 48 10'N Longitude 17 6' E Height 288 metres Data period (1966-1975)
Estimated monthly means of daily globat radiation Gm and diffuse radiation Dm on inclined planes. kWh/mA2 per day.

Jan Feb Mar  Apr  May Jun Jul Aug Sep Oct Nov  Dec Mean

Harizontal G mean 0.75 1.52 2,73 4.36 563 586 570 4.91 3.60 2.24 1.03 0.67 3.26
D mean 0.51 0.92 1.59 2.20 2.62 2.67 2.63 230 1.75 1.21 0.63 0.45 1.63

10 Deg South Gm 0.88 1.74 299 4.61 580 592 583 6515 3,93 2.57 1.23 0.81 3.46
Dm 0.51 0.94 1.62 2.24 2.65 2.69 2.67 2.34 1.79 1.26 0.65 0.46 1.66

30 Deg South Gm 1.08 2.06 3.30 480 573 569 569 528 4.30 3.03 1.55 1.04 3.64
Dm 0.50 0.93 1.60 2.22 2.61 263 2.62 2.33 1.80 1.28 0.64 0.46 1.64

Latitude South Gm 1.17 2.19 3.32 4.61 528 5.11 5.18 4.99 4.30 3.21 1.71 1.16 3.53
tit 48 10' N Dm 0.46 0.88 1.51 2.10 2.46 2.46 2.47 2.22 1.73 1.24 0.61 0.43 1.55

60 Deg South Gm 1.19 2,19 3.21 4.31 4.78 4.556 4.66 4.62 4.12 3.20 1.74 1.19 3.32
Dm 0.43 0.82 1.43 1.98 232 2.31 232 2.11 1.64 1.19 0.57 0.41 1.46

Vertical South Gm 1.07 1.89 254 3.05 3.09 2.81 294 3.16 3.15 2.72 1.59 1.11 2.43
Dm 0.33 0.66 1.14 159 187 1.87 1.88 1.72 1.36 0.99 0.46 0.32 1.19

Vertical SE/SW Gm 0.86 1.58 2.29 3.10 3.39 3.28 3.3t 3.29 2.95 2.28 1.28 0.87 2.38
DOm 0.33 0.65 1.12 1.57 1.86 1.86 1.88 1.70 1.33 0.96 0.46 0.32 1.17

Vertical E/W Gm 0.50 1.03 1.76 2.74 3.31 3.51 3.38 3.01 2.35 1.52 0.76 0.48 2.03
Dm 0.33 0.61 1.06 1.52 1.83 1.85 1.87 1.65 1.25 0.87 0.43 0.30 1.13

Vertical NE/NW  Gm 0.31 0.62 1.16 1.97 2.58 293 2.72 2.20 1.52 0.88 0.43 0.28 1.47
Dm 0.31 0.57 0.98 1.44 1.76 1.82 1.80 1.55 1.16 0.78 0.40 0.28 1.07

Vertical North  Gm 0.30 0.55 0.94 1.44 1,93 2.31 2.09 1.60 1.11 0.74 0.38 0.26 1.14
Om 0.30 0.55 0.94 1.39 1.72 1.81 1.77 1.49 1.11 0.74 0.38 0.26 1.04

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.17 1.14 1.10 1.06 1.03 1.01 1.02 1.05 1.09 1.15 1.19 1.21 1.06
30 Deg South Gm/Gmean 1.44 1.36 1.29 1.10 1.02 0.97 1.00 1.08 1.19 1.35 1.50 1.55 1.12
Latitude South Gm/Gmean 1.56 1.44 1.22 1.06 0.94 0.87 0.91 1.02 1.19 1.43 166 1.73 1.08
60 Deg South Gm/Gmean 1.59 1.44 1,18 0.99 0.85 0.78 0.82 0.94 1.14 1.43 169 1.78 1.02
Vertical South Gm/Gmean 1.43 1.24 0.93 0.70 0.55 0.48 0.52 0.64 0.88 1.21 1.54 166 0.75
Vertical SE/SW Gm/Gmean 1.15 1.04 0.84 0.71 0.60 0.56 0.58 0.67 0.82 1.02 1.24 1.30 0.73
Vertical E/W Gm/Gmean 0.67 0.68 0.64 0.63 0.59 0.60 0.59 0.61 0.65 0.68 0.74 0.72 0.62
Vertical NE/NW Gm/Gmean 0.41 0.41 0.43 0.45 0.46 0.50 0.48 0.45 0.42 0.39 0.42 0.42 0.45
Vertical North Gm/Gmean 0.40 0.36 0.34 0.33 0.34 0.39 0.37 0.33 0.31 0.33 0.37 0.39 0.35
Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes, kWh/mA2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Nov4 Dec4 Mean
Horizontal Gmax 1.76 3.23 4.94 7.06 8.32 8.80 B8.34 7.40 5.68 3.82 2.43 1.58 5.29
O clear 0.44 0.71 0.91 1.20 1.24 1.12 1.24 1.48 1.11 0.99 0.55 0.48 0.96
10 Deg South Ge 2.47 4.01 563 7.48 8.49 8.89 850 7.70 6.28 4.53 3.26 2.28 5.80
Dc 0.53 0.78 1.01 1.22 1.24 1.11 1.28 1.46 1.15 1.07 0.63 0.54 1.00
30 Deg South Ge 3.65 5.27 6.54 7.87 8.34 B8.59 8.28 7.89 7.05 5.64 4.65 3.51 6.44
Dc 0.66 0.93 1.16 1.35 1.34 122 1.37 1.58 1.30 1.25 0.77 0.66 1.13
Latitude South Gec 4.38 5.93 6.77 7.57 7.61 7.71 7.48 7.44 7.11 6.14 547 4.30 6.49
tilt 48 10' N Dc 0.74 1.03 1.26 1.45 1.45 1.34 1.47 1.66 1.40 1.36 0.86 0.74 1.23
60 Deg South Ge 4.64 6.07 6.60 7.03 6.79 6.80 6.63 6.81 6.82 6.18 5.75 4.61 6.22
De 0.77 1.07 1.31 1.51 1.51 1.42 1.53 1.69 1.45 1.40 0.90 0.77 1.28
Vertical South Gec 4.49 541 512 469 3.99 3.84 3.81 437 504 526 5.43 4.56 4.66
De 0.78 1.09 1.34 1.57 1.63 1.60 1.64 1.70 1.47 1.37 0.92 0.77 1.32
Vertical SE/SW Ge 3.44 434 475 513 4,97 4,97 4.82 488 5.00 4.43 420 3.38 4.52
Oc 0.71 1.02 130 1.58 1.67 1.64 1.68 1.72 1.46 1.30 0.84 0.68 1.30
Vertical E/W Ge 1.71 2.51 3.53 4,64 530 6.54 5.24 4.56 4.03 2.85 2.17 1.43 3.63
Bc 0.57 0.85 1.18 1.53 1.69 1.66 1.71 1.68 1.37 1.11 0.69 0.51 1.21
Vertical NE/NW  Ge 0.57 0.98 1.80 2.93 3.86 4.14 3.88 3.01 2.26 1.28 0.74 0.45 2.16
Dc 0.47 0.71 1.02 1.38 1.59 1.58 1.61 1.52 1.19 0.89 0.57 0.43 1.08
Vertical North  Ge 0.44 0.68 0.94 1.57 2.40 2.64 2.47 1.70 1.17 0.81 0.54 0.42 1.32
De 0.44 0.68 0.94 1.27 1.49 1.50 1.51 1.39 1.08 0.81 0.54 0.42 1.01

Monthly clear day values of ratio {daily global irradiation on slope/daily horizontal surface global irradiation).

.00 1.00 1.00 1.00 1.00 1.00 1.00
24 1.14 1.06 1.02 1.01 1.02 1.04
.63 1.32 112 1.00 0.98 0.99 1.07
84 1.37 1.07 0.92 0.88 0.90 1.00
88 1.34 1.00 0.82 0.77 0.80 0.92
67 1.04 0.66 0.48 0.44 0.46 0.59
0.96 0.73 0.60 0.56 0.58 0.66
78 0.71 0.66 0.64 0.63 0.63 0.62
30 0.36 0.41 0.46 0.47 0.47 0.41
21 0.19 0.22 0.29 0.30 0.30 0.23

1.00 1.00 1
1.19 1.34 1.44
1.48 1.91 2
25 1.61 2.25 2.72
1
1
1

Horizontal 1.00 1
1
1
1
.62 2.37 2.92 1.18
0
0

10 Deg South Gec/Gmax  1.40
30 Deg South Gc/Gmax  2.07
Latitude South  Gc/Gmax  2.49
60 Deg South Gc/Gmax  2.64
Vertical South Gec/Gmax 2.55
Vertical SE/SW Gc/Gmax 1.96
Vertical E/W Ge/Gmax  0.97
Vertical NE/NW  Gc/Gmax  0.32
Vertical North Gc/Gmax 0.25

.38 2.23 2.89
.16 1.73 2.14 .
71 0.7 0.89 0.90 0.69
40 0.34 0.31 0.28 0.41
21 0.21 0.22 0.27 0.25
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Sunshine data
Mean sunshine  Hours 1.5 2.7 4.1 6.2 7.7 7.6 8.1 7.5 6.0
Max. sunshine Hours 6.2 8.3 10.2 12.2 13.4 138 140 12.7 11.0
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SLOVENIA Site No. 241

Inclined surfaces - ground albedo 0.20 assumed.
Longitude 14 31' E

Latitude 46 4'N

LJUBLJANA

Height 299 metres

289

Computer file SLOVE241.INC

Units kWh/square metre per day
Data period (1.1966-12.1975)

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes.

®
3
5

Horizontal

o
3
@
0
3

10 Deg South
30 Deg South
Latitude South
tilt 46 4'N
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W

Vertical NE/NW

Vertical North

T95995555959999559

Jan

Feb

1.58
0.97
1.79
0.99
2.09
0.99
2.19
0.94
2.18
0.88
1.85
0.71
1.56
0.70
1.03
0.65
0.64
0.59
0.57
0.57

Mar

2.63
1.54
2.86
1.58
3.12
1.56
3.13
1.49
3.00
1.39
2.34
1.11
2.12
1.09
1.65
1.02
1.11
0.95
0.91
0.91

1.92

1
1.33
1
1

Monthly mean values of ratio (daily global irradiation on

Horizontal
10 Deg South GnvGmean
30 Deg South Gm/Gmean

Latitude South Gmv/Gmean
60 Deg South GnvGmean
Vertical South  GmvGmean
Vertical SE/SW GnvGmean
Vertical E/W Gm/Gmean
Vertical NE/NW  GnvGmean
Vertical North Gmv/Gmean

.00

1

1

1

1

1

1.
0.95
0

0

0

1.00
1.13
1.32
1.39
1.38
1.17
0.99
0.65
0.41
0.36

1.00
1.09
1.19
1.19
1.14
0.89
0.81
0.63
0.42
0.35

.00
.05
.08
.04
0.96
0.68
0.67
0.60
0.44
0.35

1
1
1
1

May

5.03
2.67
5.17
2.71
5.09
2.66
4.73
2.51
4.21
2.33
2.71
1.83
2.93
1.82
2.87
1.79
2.28
1.70
1.77
1.64

Jun

5.20
2.74
5.26
2.76
5.05
2.69
4.60
2.52
4.03
2.33
2.50
1.82
2.83
1.82
2.96
1.83
2.49
1.78
2.01
1.75

Jul

1.
1

Aug

4.45
2.29
4.64
2.34
4.72
2.33
4.49
2.23

.09

4
2
2
1
2
1.64
2
1
1
1
1
1

Sep

_ st A AN AN WD W W W W

.28

kWh/mA2 per day.
Oct Nov  Dec  Mean

2.05 0.97 0.64 2.99
1.18 0.64 0.47
2.31 1.12 0.73
1.22 0.66 0.47
2.67 1.34 0.86
1.24 0.65 0.45
2.78 1.43 0.92
1.20 0.62 0.41
2.75 1.44 0.92
1.14 0.58 0.37
2.29 1.27 0.82
0.94 0.46 0.28
1.94 1.05 0.67
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slope/daily horizontal surface global irradiation).

1.00
1.03
1.01
0.94
0.84
0.54

1.00
1.01
0.97
0.88
0.77
-0.48
0.54
0.57
0.48
0.39

1.00
1.02
1.00
0.92
0.82
0.51
0.56
0.57
0.46
0.35

1.00
1.04
1.06
1.01
0.92
0.62
0.64
0.59
0.44
0.33

1
1
1
1
1
0
0.
0
0
0

.00

Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes,

Assumed dates

Horizontal Gmax

o
2
[
o
2

10 Deg South
30 Deg South
Latitude South
tit 46 4'N
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW

Vertical North

PORRIRIRIRIRFRFRY®

1.87
0.58
2.52
0.68
3.57
0.83
4.14
0.91
4.41
0.96
4.18
0.94
3.24
0.85
1.66
0.66
0.62
0.53
0.50
0.50

3.34
0.88
4.04
0.94
5.17
1.1
5.70
1.20
5.83
1.25
5.10
1.23
4.11
1.14
2.42
0.95
1.00
0.77
0.72
0.72

5.15
0.99
5.81
1.08
6.65
1.23
6.82
1.32
6.60
1.37
5.03
1.39
4.70
1.36
3.53
1.24
1.83
1.06
0.98
0.98

6.55
1.51
6.97
1.61
7.28
1.72
7.01
1.78
6.41
1.79
4.22
1.714
4.54
1.73
4.09
1.67
2.62
1.46
1.49
1.32

Monthly clear day values of ratio (daily global irradiation

Horizontal
10 Deg South Ge/Gmax
30 Deg South Gc/Gmax

Latitude South  Gc/Gmax
60 Deg South Gc/Gmax
Vertical South  Ge¢/Gmax
Vertical SE/SW Ge/Gmax
Vertical E/W Ge/Gmax
Vertical NE/NW  Ge/Gmax
Vertical North  Gc/Gmax

Sunshine data
Mean sunshine  Hours
Max. sunshine Hours

1.00
1.35
1.91
2.21
2.36
2.28
1.73
0.89
0.33
0.27

- o

1.00
1.13
1.29
1.32
1.28
0.98
0.91
0.69
0.35
0.19

1.00
1.06
1.11
1.07
0.98
0.64
0.69
0.62
0.40
0.23

7.60
1.565
7.84
1.64
7.67
1.71
7.06
1.75
6.17
1.76
3.57
1.72
4.38
1.79
4.59
1.82
3.34
1.68
2.08
1.55

Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21

7.90
1.54
8.05
1.60
7.75
1.67
7.06
1.71
6.09
1.72
3.42
1.71
4.33
1.78
4.72
1.83
3.54
1.71
2.28
1.59

on slope/daily

1.00
1.03
1.01
0.93
0.81
0.47
0.58
0.60
0.44
0.27

7.2
13.6

1.00
1.02
0.98
0.89
0.77
0.43
0.55
0.60
0.45
0.29

Jul 4

7.56
1.71
7.76
1.79
7.52
1.84
6.88
1.86
5.97
1.85
3.42
1.78
4.21
1.84
4.48
1.89
3.32
1.74
2.14
1.60

Aug 4 Sep 4
6.81 5.32
1.64 1.14
7.15 5.86
1.72 1.21
7.27 6.49
1.82 1.35
6.88 6.51
1.85 1.43
6.19 6.18
1.86 1.47
3.90 4.48
1.75 1.45
4.36 4.36
1.78  1.43
4.12 3.45
1.75 1.82
2.77 1.93
1.55 1.14
1.63 1.04
1.39 1.04

0.91 0.46 0.29 15
1.34 0.66 0.40 79
0.82 0.43 0.29 11
0.82 0.41 0.28 33
0.783 0.39 0.27 04
0.69 0.37 0.26 06
0.69 0.37 0.26 00
1.00 1.00 1.00 1.00
1.13 1.15 1.14 1.05
1.30 1.38 1.34 1.09
1.36 1.47 1.44 1.06
1.34 1.49 1.44 0.98
1.12 1.31 1.28 0.7%
0.95 1.08 1.05 0.69
0.65 0.68 0.63 0.60
0.40 0.42 0.44 0.44
0.34 0.38 0.41 0.35

kWh/mA2 per day.

Oct4 Nov4 Decd4 Mean

3.64 2.41 1.75 5.00
1.01 0.70 0.35 1.14
4.35 3.13 2.52 5.51
1.18 0.81 0.40 1.22
5.31 4.28 3.83 6.07
1.36 0.97 0.50 1.34
5.68 4.89 4.59 6.10
1.45 1.06 0.56 1.41
6.70 5.14 4.98 5.80
1.49 1.10 0.60 1.43
4.77 4.75 4.88 4.30
1.42 1.08 0.63 1.40
4.04 3.70 3.60 4.13
1.34 0.98 0.57 1.38
2.65 1.95 1,54 3.27
1.14 0.78 0.47 1.29
1.23 0.75 0.44 1.95
0.90 0.62 0.42 1.13
0.81 0.59 0.41 1.23
0.81 0.59 0.41 1.04

horizontal surface global irradiation).

1.00
1.03
1.00
0.91
0.79
0.45
0.56
0.5¢
0.44
0.28

13.6

1.00
1.05
1.07
1.01
0.91
0.57
0.64
0.61
0.41
0.24

1.
1.
1.
1.
1.
0.
0.
0.
0.
0.

00
10
22
22
16
84
82
65
36
19

1.00 1.00 1 1
1.20 1.30 1 1
1.46 1.78 2. 1
1.56 2.03 2.62 1.22
1.67 2.13 2 1
1.31 197 2 0.
1.1t 153 2.06 0.83
0.73 0.81 0.88 0.65
0.34 0.31 0.25 0.39
0.22 0.25 0.23 0.25
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SWITZERLAND Site No. 216
ground albedo 0.20 assumed.

Inclined surfaces -

Latitude 47 27' N

Longitude 8 33' E

ZUERICH

Height 440 metres

Computer file SWITZ216.INC

Units kWh/square metre per day

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes.

Horizontal
10 Deg South
30 Deg South
Latitude South
tiit 47 27 N
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW

Vertical North

F9599959595959595%

Jan

Feb

.61
.01
.82
.03
2.12
1.00
2.22
0.94
2.21
0.87
1.88
0.69
58
.68
.05
.65
.66
.61
.59
0.59

1
1
1
1
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Mar

2.72
1.59
2.95
1.61
3.22
1.58
3.22
1.48
3.10
1.37
2.42
1.08
2.21
1.07
1.73
1.03
1.17
0.98
0.95
0.95

Apr

3.93
2.18
4.12
2.20
4.24
2.16
4.05
2.02
3.75

Monthly mean values of ratio (daily global irradiation on

Horizontal

10 Deg South

30 Deg South
Latitude South
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW
Vertical North

Gm/Gmean
GnvGmean
GnVGmean
GrvGmean
GnVGmean
GnVGmean
Gm/Gmean
GrmV/Gmean
GnVGmean

0.42

1.00
1.13
1.32
1.38
1.37
1.17
0.98
0.65
0.41
0.37

1.00
1.09
1.18
1.18
1.14
0.89
0.81
0.64
0.43
0.35

May

5.03
2.62
5.14
2.64
5.02
2.55
4.60
2.38

Jun

Jut
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Aug

1.50

Sep

3.58
1.81
3.88

Data period (1966-1975)

kWHmA2 per day.

Oct Nov Dec Mean
2.01 1.00 0.66 3.11
1.16 0.69 0.52 1.68
2.26 1.14 0.74 3.27
1.18 0.70 0.52 1.70
2.59 1.33 0.85 3.37
1.15 0.68 0.50 1.66
2.68 1.41 0.89 3.24
1.08 0.62 0.45 1.55
2.64 1.41 0.88 3.01
1.01 0.57 0.41 1.44
2.19 1.23 0.77 2.17
0.80 0.44 0.31 1.14
1.87 1.02 0.64 2.15
0.80 0.44 0.31 1.13
1.30 0.64 0.40 1.89
0.76 0.43 0.31 1.10
0.81 0.42 0.29 1.42
0.72 0.41 0.29 1.06
0.70 0.39 0.28 1.14
0.70 0.39 0.28 1.04

slope/daily horizontal surface global irradiation).

1.00
1.02
1.00
0.92
0.82
0.53
0.58
0.58
0.47
0.37

1.00
1.01
0.96
0.87
0.76
0.47
0.55
0.59
0.50
0.41

1.00
1.02
0.99
0.90
0.80
0.50
0.57
0.59
0.48
0.37

1.00
1.04
1.05
0.99
0.90
0.61
0.64
0.60
0.46
0.35

1.00
1.08
1.17
1.16
1.11
0.83
0.79
0.64
0.43
0.32

Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes,

Assumed dates
Horizontal
10 Deg South
30 Deg South
Latitude South
tilt 47 27' N
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW

Vertical North

o
o
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1.85
0.51
2.55
0.60
3.71
0.74
4.40
0.83
4.67
0.87
4.49
0.86
3.45
0.78
1.73
0.61
0.60
0.50
0.47
0.47

3.32
0.69
4.13
0.78
5.40
0.93
6.04
1.02
6.19
1.07
5.48
1.09
4.40
1.02
2.56
0.86
1.00
0.72
0.68
0.68

5.06
0.76
5.75
0.84
6.66
0.97
6.88
1.08
6.69
1.14
5.14
1.21
4.82
1.18
3.62
1.09
1.83
0.97
0.91
0.91

6.94
1.10
7.36
1.13
7.72
1.26
7.42
1.36
6.84
1.42
4.52
1.50
5.00
1.51
4.58
1.47
2.90
1.33
1.54
1.24

Monthly clear day values of ratio (daily global irradiation

Horizontal

10 Deg South

30 Deg South
Latitude South
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW
Vertical North

Sunshine data
Mean sunshine
Max. sunshine

Ge/Gmax
Ge/Gmax
Gc/Gmax
Ge/Gmax
Ge/Gmax
Ge/Gmax
Gc/Gmax
Gc/Gmax
Ge/Gmax

Hours
Hours

1.00
1.38
2.01
2.38
2.52
2.43
1.87
0.94
0.32
0.25

1.00
1.14
1.32
1.36
1.32
1.02
0.95
0.71
0.36
0.18

0 W
©o wn

1.00
1.06
1.1
1.07
0.99
0.65
0.72
0.66
0.42
0.22

-

8.07
0.88
8.26
0.93
8.07
1.04
7.36
1.16
6.50
1.25
3.74
1.46
4.81
1.49
5.26
1.51
3.86
1.44
2.38
1.37

Jan 29 Feb 26 Mar 29 Apr 28 May 28 Jun 21

8.41
0.86
8.58
0.94
8.25
1.06
7.42
1.18
6.48
1.27
3.60
1.49
4.76
1.52
5.40
1.54
4.06
1.48
2.59
1.42

on slope/daily

1.00
1.02
1.00
0.91
0.81
0.46
0.60
0.65
0.48
0.29

1.00
1.02
0.98
0.88
0.77
0.43
0.57
0.64
0.48
0.31

Jul 4 Aug 4 Sep 4

8.41
1.12
8.58
1.18
8.30
1.27
7.51
1.37
6.59
1.44
3.72
1.59
4.80
1.63
5.31
1.66
3.95
1.67
2.50
1.48

7.18
1.23
7.55
1.30
7.70
1.41
7.26
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5.79
0.97
6.40
1.02
7.15
1.16
7.20
1.26
6.88
1.32
5.02
1.38
5.07
1.38
4.14
1.30
2.33
1.14
1.15
1.08

1.00 1.00 1.00 1.00
1.12 1.14 112 1.0§
1.29 1.33 1.29 1.08
1.33 1.41 1.35 1.04
1.31 1.41 133 0.97
1.09 1.23 1.17 0.70
0.93 1.02 0.97 0.69
0.65 0.64 0.61 0.61
0.40 0.42 0.44 0.46
0.35 0.39 0.42 0.37

kWh/mA2 per day.

Oct 4 Nov4 Dec4 Mean

3.88 2.16 1.41 5.22
0.68 0.50 0.43 0.81
4.66 2.90 2.02 5.74
0.76 0.59 0.49 0.88
6.84 4.08 3.06 6.33
0.0 0.72 0.61 1.01
6.36 4.76 3.71 6.36
1.00 0.80 0.68 1.10
6.41 5.01 3.98 6.07
1.05 0.84 0.71 1.16
5.44 4.70 3.92 4.49
1.09 0.85 0.70 1.23
4.68 3.66 2.91 4.42
1.06 0.78 0.62 1.21
3.10 1.93 1.27 3.62
0.94 0.64 0.48 1.14
1.35 0.68 0.42 2.17
0.80 0.53 0.40 1.03
0.75 0.5 0.39 1.30
0.75 0.51 0.39 0.97

horizontal surface global irradiation).

1.00
1.02
0.99
0.89
0.78
0.44
0.57
0.63
0.47
0.30

1.00
1.05
1.07
1.01
0.92
0.58
0.66
0.63
0.42
0.23

5.9
12.8

1.00
1.1
1.24
1.24
1.19
0.87
0.88
0.71
0.40
0.20

1.00 1.00 1.00 1.00
1.20 1.34 1.43 1.10
1.50 1.89 2.17 1.21
1.64 220 2.63 1.22
1.65 2.32 2.82 1.16
1.40 2.18 2.78 0.86
1.21 1.69 2.06 0.85
0.80 0.89 0.90 0.69
0.35 0.31 0.30 0.42
0.19 0.24 0.28 0.25
3.1 1.4 0.8 4.0
8.9 6.8 5.6 10.3
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SWITZERLAND Site No. 217 DAVOS Computer file SWITZ217.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 46 48'N Longitude 9 49' E Height 1590 metres Data period (1966-1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. kKWh/mA2 per day.

Jan Feb Mar  Apr May Jun Jul Aug Sep Oct Nov  Dec  Mean

Horizontal G mean 1.65 2.45 3,99 6523 566 5.48 556 4.74 409 2.88 1.67 1.35 3.73
D mean 0.76 1.14 1.68 2.36 2.66 2.68 253 2.13 1.57 1.11 0.76 0.60 1.67
10 Deg South Gm 1.94 2,89 4.42 549 578 551 564 492 4.47 3.36 2.09 1.78 4.03
Dm 0.76 1.14 1.69 237 2.67 2.69 2.55 2.16 1.58 1.12 0.77 0.61 1.68
30 Deg South Gm 2,57 3.53 496 5.66 561 523 5.42 496 4.88 4.06 2.75 2.50 4.35
Om 0.74 1.10 1.62 2.29 2.57 2.59 2.47 209 1.54 1.09 0.74 0.59 1.62
Latitude South Gm 2.90 3.81 5.05 540 5.14 4.71 493 466 4.87 4.33 3.10 2.90 4.32
tiit 46 48' N Dm 0.69 1.02 1.50 2.14 2.40 2.40 2.31 1.96 1.46 1.03 0.69 0.55 1.51
60 Deg South Gm 3.02 3.85 4.88 4.96 4.56 4.11 4.34 423 4.64 4.34 322 3.07 4.10
Dm 0.65 0.94 1.39 1.98 222 221 2.15§ 1.83 1.37 0.97 0.64 0.52 1.41
Vertical South  Gm 2.81 3.36 3.83 3.40 2.87 2.51 2.68 2.81 3.46 3.68 2.98 2.95 3.11
Dm 0.52 0.76 1.13 1.60 1.77 1.75 1.73 1.49 1.16 0.82 0.52 0.43 1.14
Vertical SE/SW Gm 2.17 2.75 3.55 3.65 3.27 2.95 3.14 3.09 3.37 3.07 2.35 2.23 297
Om 0.53 0.77 1.14 1.59 1.75 1.72 1.71 1.47 1.16 0.83 0.53 0.43 1.14
Vertical E/W Gm 1.12 1.74 2,75 3.37 3.32 3.21 3.37 296 2.75 2.03 1.33 1.07 2.42
Dm 0.53 0.77 1.14 158 1.73 1.71 1.71 1.45 1.14 0.82 0.53 0.43 1.13
Vertical NE/NW Gm 0.52 0.90 1.63 2.43 266 2.75 2.78 2.23 1.71 1.02 0.60 0.43 1.64
Dm 0.51 0.76 1.13 1.57 1.73 1.72 1.69 1.43 1.13 0.80 0.52 0.42 1.12
Vertical North Gm 0.49 0.74 1.12 1.69 2.01 2.22 2.16 1.59 1.12 0.79 0.50 0.41 1.24
Om 0.49 0.74 1.12 1.57 1.74 1.74 1.70 1.43 1.12 0.79 0.50 0.4 1.11
Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).
Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South GmYGmean 1.25 1.18 1.11 1.05 1.02 1.00 1.01 1.04 1.09 1.17 1.25 1.32 1.08
30 Deg South GmVGmean 1.66 1.44 1.24 1.08 0.99 0.95 0.98 1.05 1.19 1.41 1.65 1.85 1.17
Latitude South Gm/Gmean 1.87 1.55 1.27 1.03 0.91 0.86 0.89 0.98 1.19 150 1.86 2.15 1.16
60 Deg South Gm/Gmean 1.95 1.57 1.22 0.95 0.8 0.75 0.78 0.89 1.13 1.51 1.93 2.27 1.10
Vertical South Gm/Gmean 1.81 1.37 0.96 0.65 0.51 0.46 0.48 0.59 0.85 1.28 1.78 2.18 0.83
Vertical SE/SW Gm/Gmean 1.40 1.12 0.89 0.70 0.58 0.54 0.56 0.65 0.82 1.07 1.41 1.65 0.80
Vertical E/W Gm/Gmean 0.72 0.71 0.69 0.64 0.59 0.59 0.61 0.62 0.67 0.70 0.80 0.79 0.85
Vertical NE/NW Gmv/Gmean 0.34 0.37 0.41 0.47 0.47 0.50 0.50 0.47 0.42 0.35 0.36 0.32 0.44
Vertical North Gm/Gmean 0.32 0.30 0.28 0.32 0.35 0.41 0.39 0.34 0.27 0.27 0.30 0.30 0.33
Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes, kWh/m”2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Nov4 Dec4 Mean
Horizontal Gmax 2.48 3.96 6.03 7.71 877 9.02 873 7.7t 6.12 4.41 2.83 1.91 582
D clear 0.42 0.26 0.12 0.37 0.40 0.41 059 0.63 0.35 0.30 0.22 0.25 0.36
10 Deg South Ge 3.37 494 6.86 8.16 8.93 9.10 8.85 B8.05 6.78 530 3.82 279 6.42
Dc 0.39 0.25 0.13 0.39 0.42 0.43 0.61 0.65 0.37 0.30 0.22 0.24 0.37
30 Deg South Ge 5.01 6.56 7.96 B8.51 B.65 8.66 B8.49 8.15 7.58 6.69 5.52 4.39 7.18
Dc 0.49 0.33 0.21 0.51 0.55 0.56 0.74 0.77 0.47 0.39 0.29 0.31 0.47
Latitude South Gc 5.96 7.36 8.21 8.14 7.86 7.77 7.67 7.65 7.62 7.29 6.48 5.35 7.28
tiit 46 48' N Dc 0.57 0.41 0.33 0.66 0.71 0.72 0.88 0.90 0.59 0.48 0.36 0.36 0.58
60 Deg South Ge 6.38 7.58 7.95 7.42 6.83 6.67 6.63 6.86 7.24 7.36 6.87 5.81 6.96
Oc 0.62 0.49 0.44 0.79 0.86 0.88 1.02 1.01 0.70 0.56 0.41 0.40 0.68
Vertical South Gc 6.14 6.71 598 473 376 3.55 3.61 4.19 516 6.21 6.47 575 5.18
Oc 0.68 0.64 0.72 1.11 123 1.26 1.34 1.27 0.95 0.74 0.52 0.46 0.91
Vertical SE/SW Gc 4.67 535 65.75 554 511 4.96 491 506 5.44 539 498 4.29 5.11
De 0.64 0.64 0.72 1.11 1.24 1.27 1.36 1.28 0.96 0.74 0.51 0.44 0.91
Vertical E/W G 2.29 3.08 4.35 526 579 5.82 6564 500 458 3.61 256 1.72 4.15
De 0.55 0.61 0.72 1.11 1.26 1.29 1.38 1.27 0.95 0.79 0.48 0.39 0.89
Vertical NEENW  Gc 0.66 1.02 2.02 3.28 4.23 4.39 4,21 3.30 2.52 1.46 0.72 0.40 2.36
Dc 0.49 0.59 0.71 1.09 1.24 1.27 1.35 1.22 0.91 0.68 0.46 0.37 0.87
Vertical North Ge 0.47 0.58 0.71 1,63 2.52 2.74 2.61 169 1.04 0.66 0.45 0.37 1.28
Dc 0.47 0.58 0.71 1.07 1.22 1.25 1.31 1.17 0.89 0.66 0.45 0.37 0.85

Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gc/Gmax  1.36 1.25 1.14 1.06 1.02 1.09 1.01 1.04 1.11 1.20 1.35 1.46 1.10
30 Deg South Gc/Gmax 2.02 1.66 1.32 1.10 0.99 0.96 0.97 1.06 1.24 152 1.95 2.30 1.23
Latitude South Gc/Gmax 2.40 1.86 1.36 1.06 0.90 0.86 0.88 0.99 1.25 1.65 2.29 2.80 1.25
60 Deg South Gc/Gmax 2.57 1.91 1.32 0.96 0.78 0.74 0.76 0.89 1.18 1.67 2.43 3.04 1.20
Vertical South Gc/Gmax 2.48 1.69 0.99 0.69 0.43 0.39 0.41 0.54 0.84 1.41 2.29 3.01 0.89
Vertical SE/SW Ge/Gmax 1.88 1.35 0.95 0.72 0.58 0.55 0.56 0.66 0.89 1.22 1.76 2.20 0.88
Vertical E/W Gc/Gmax 0.92 0.78 0.72 0.68 0.66 0.64 0.65 0.65 0.75 0.82 0.90 0.90 0.71
Vertical NE/NW Gc/Gmax  0.27 0.26 0.34 0.43 0.48 0.49 0.48 0.43 0.41 0.33 0.25 0.21 0.4%
Vertical North Gc/Gmax 0.19 0.15 0.12 0.20 0.29 0.30 0.30 0.22 0.17 0.i5 0.16 0.19 0.22
Sunshine data

Mean sunshine  Hours 2.9 3.4 45 52 56 54 65 59 57 47 3.1 3.0 4.7
Max. sunshine Hours 6.2 7.4 9.0 11.4 124 129 13.0 120 10.0 7.9 6.5 5.7 9.5
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SWITZERLAND Site No. 218
Inclined surfaces - ground albedo 0.20 assumed.
Latitude 46 10' N

Longitude 8 47'E

LOCARNO MONTI

Height 380 metres

Computer file SWITZ218.INC

Units kWh/square metre per day
Data period (1966-1975)

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes.

Horizonta!

10 Deg South

30 Deg South
Latitude South
tit 46 10' N
60 Deg South

Vertical South

Vertical SE/SW

Vertical E/W

Vertical NE/NW

Vertical North

F9995959599959595%

Jan
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Feb Mar
2.14 3.58
1.04 1.53
2.53 3.99
1.07 1.57
3.10 4.52
1.09 1.58
3.35 4.63
1.06 1.53
3.40 4.50
1.01 1.45
2.97 3.56
0.85 1.22
2.45 3.27
0.84 1.21
1.56 2.50
0.77 1.15
0.82 1.48
0.70 1.08
0.67 1.04
0.67 1.04

Apr

4.71
2.11
4.98
2.15
5.18
2.14
5.00
2.05
4.61
1.93
3.21
1.59
3.35
1.57
3.02
1.53
2.15
1.45
1.50
1.41

Monthly mean values of ratio (daily global irradiation on

Horizontal

10 Deg South

30 Deg South
Latitude South
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW
Vertical North
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.14 0.91

00
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0.73 0.70
0.38 0.41

0.31

0.

29

1.00
1.06
1.10
1.06
0.98
0.68
0.71
0.64
0.46
0.32

May

5.19
2.51
5.30
2.53

1
1.86
1

slope/daily horizontal surface global irradiation).

1
1
1.00
0

.47

0
0
0.59
0
0.36

Jun

2.36
1.80

1.00
1.01
0.96
0.87
0.76
0.46
0.55
0.60
0.50
0.39

Jul

6.30
2.50
6.43
2.54
6.25
2.51
5.74
2.40
5.04
2.27
3.08
1.89
3.59
1.89
3.74
1.89
2.97
1.83
2.20
1.80

1.00
1.02
0.99
0.91
0.80
0.49
0.57
0.59
0.47
0.35

Aug

5.20
2.25
5.43
2.29
5.52
2.28
5.24
2.18
4.76
2.05
3.19
1.70
3.42
1.68
3.20
1.64
2.35
1.66
1.66
1.52

1.00
1.04
1.06
1.01
0.92
0.61
0.66
0.62
0.45
0.32

Sep

- A ) - W =W
o
N

1.00
1.09
1.19
1.19
1.14
0.85
0.82
0.66
0.42
0.29

Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes,

Assumed dates
Horizontal
10 Deg South
30 Deg South
Latitude South
tit 46 10° N
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW

Vertical North
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2.51
0.60
3.36
0.64
4.86
0.79
5.70
0.88
6.08
0.93
5.80
0.95
4.44
0.87
2.21
0.70
0.72
0.58
0.55
0.55

3.94
0.75
4.81
0.80
6.24
0.95
6.91
1.08
7.09
1.12
6.21
1.16
4.99
1.09
2.92
0.93
1.12
0.79
0.75
0.75

5.
0.
6.
0.
7.

CO 4N a2

74
67
51
75
48

7.46
1.03
7.89
1.07
8.21
1.20
7.89
1.30
7.18
1.38
4.65
1.51
5.25
1.52

1.61
1

Monthly clear day values of ratio (daily global irradiation

Horizontal

10 Deg South

30 Deg South
Latitude South
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW
Vertical North

Sunshine data
Mean sunshine
Max. sunshine

Gc/Gmax
Ge/Gmax
Gc/Gmax
Gc/Gmax
Gc/Gmax
Gc/Gmax
Gc/Gmax
Ge/Gmax
Ge/Gmax

Hours
Hours

1.00

1

1

1.
1.75
1

1

1

o

1
1
1
1
1
0
0.
0
0
0

1.00
1.06
1.10
1.06
0.96
0.62
0.70
0.65
0.42
0.22

0.90
8.69
0.93
8.43
1.04
7.72
1.16
6.69
1.27
3.75
1.49
4.94
1.62
5.49
1.55
4.04
1.48
2.46
1.42

Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21

8.78
1.00
8.86
1.01
8.46
1.12
7.65
1.23
6.56
1.33
3.58
1.54
4.81
1.57
5.50
1.61
4.17
1.54
2.65
1.47

Jut 4

8.68
1.19
8.77
1.17
8.43
1.27
7.67
1.37
6.61
1.45
3.67
1.60
4.81
1.65
5.40
1.68
4.04
1.60
2.56
1.51

Aug 4 Sep 4

7.74
1.23
8.05
1.23
8.16
1.35
7.70
1.44
6.89
1.50
4.26
1.59
4.96
1.62
4.80
1.60
3.20
1.47
1.75
1.36

1.06
1

0.78

kWHmA2 per day.

Nov

1.53

Dec

Mean

3.69
1.61
4.00
1.64

0.33

kWh/mA2 per day.

Oct4 Nov4 Dec4 Mean

4.49
0.76

0.82

2.88
0.61
3.76
0.66
5.25
0.80
6.05
0.89
6.38
0.94
5.95
0.97
4.62
0.90
2.42
0.74
0.82
0.63
0.60
0.60

on slope/daily horizontal surface global irradiation).

1.00
1.02
0.99
0.91
0.79
0.44
0.58
0.64
0.47
0.29

6.5
13.3

1.00
1.01
0.96
0.87
0.75
0.41
0.55
0.63
0.47
0.30

7.8
13.6

1.00
1.01
0.97
0.88
0.76
0.42
0.55
0.62
0.47
0.29

9.0
13.5

1.00
1.04
1.05
1.00

1.00
1.1
1.23
1.23
1.17
0.84
0.83
0.66
0.36
0.17
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SWEDEN Site No. 2 KARLSTAD Computer file SWEDE002.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 59 22' N Longitude 13 28' E Height 46 metres Data period (1966-1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. kWHm”2 per day.

Jan Feb Mar  Apr  May Jun Jul Aug  Sep Oct Nov Dec  Mean

Horizontal G mean 0.29 1.03 2.38 3.89 5.26 6.68 573 4.61 2.65 1.20 0.40 0.21 2.87
D mean 0.21 0.61 1.20 1.87 2.53 2.67 2.74 2.19 1.39 072 0.29 0.16 1.38
10 Deg South Gm 0.39 1.30 2.77 4.22 547 6.88 593 495 298 1.45 0.52 0.31 3.11
Dm 0.22 0.62 1.22 1.90 2.57 2.61 2.78 2.25 1.43 0.74 0.30 0.18 1.41
30 Deg South Gm 0.56 1.73 3.35 4.58 5.58 6.91 5.99 5.30 3.43 1.84 0.72 0.47 3.38
Dm 0.21 0.61 1.21 1.89 2,53 2.61 2.75 2.28 1.44 0.75 0.31 0.20 1.40
Latitude South Gm 0.70 2.06 3.61 4.40 4.95 598 523 4.98 3.52 2.10 0.88 0.63 3.26
tit 59 22' N Dm 0.19 0.55 1.09 1.70 2.26 2.42 2.47 2.10 1.31 0.69 0.29 0.20 1.28
60 Deg South Gm 0.70 2.06 3.60 4.38 4,92 595 521 4.97 3.51 2.10 0.89 0.63 3.25
Dm 0.19 0.54 1.09 1.69 2.25 241 246 2.10 1.31 0.69 0.29 0.20 1.27
Vertical South  Gm 0.70 1.95 3.12 3.35 3.47 4.03 3.61 3.70 2.89 1.92 0.87 0.65 2.52
Dm 0.15 0.44 0.90 1.39 1.83 2.06 2.00 1.74 1.08 0.56 0.24 0.18 1.05
Vertical SE/SW Gm 0.54 1.52 2.74 3.32 3.66 4.38 3.82 3.70 2.62 1.58 0.67 0.49 2.42
Dm 0.15 0.44 0.90 1.37 1.81 2.05 1.98 1.71 1.06 0.55 0.23 0.16 1.04
Vertical E/W Gm 0.24 0.82 1.92 2.80 3.48 4.44 3.74 3.20 1.95 0.97 0.35 0.21 2.02
Dm 0.15 0.42 0.86 1.32 1.77 2.02 1.96 1.64 0.99 0.51 0.21 0.13 1.00
Vertical NE/NW  Gm 0.13 0.41 1.09 1.88 2.68 3.52 2.97 2.23 1.20 0.53 0.19 0.10 1.42
Dm 0.13 0.39 0.81 1.26 1.70 1.95 1.88 1.51 0.92 0.46 0.18 0.10 0.94
Vertical North  Gm 0.13 0.38 0.78 1.32 2,06 2.82 2.38 1.62 0.88 0.44 0.17 0.10 1.09
Dm 0.13 0.38 0.78 1.23 1.67 1.91 1.85 1.45 0.88 0.44 0.17 0.10 0.92

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.35 1.26 1.16 1.09 1.04 1.03 1.03 1.07 1.13 1.21 1.30 1.48 1.08
30 Deg South Gm/Gmean 1.93 1.68 1.41 1.18 1.06 1.03 1.04 1.15 1.29 1.53 1.80 2.24 1.18
Latitude South Gm/Gmean 2.41 2.00 1.52 1.13 0.94 0.89 0.91 1.08 1.33 1.76 2.20 3.00 1.14
60 Deg South Gm/Gmean 2.41 2.00 1.51 1.13 0.94 0.89 0.91 1.08 1.383 1.756 2.22 3.00 1.13
Vertical South Gm/Gmean 2.41 1.89 1.31 0.86 0.66 0.60 0.63 0.80 1.09 160 2.17 3.10 0.88
Vertical SE/SW Gm/Gmean 1.86 1.48 1.15 0.85 0.70 0.66 0.67 0.80 0.99 1.32 1.67 2.33 0.84
Vertical E/W Gm/Gmean 0.83 0.80 0.81 0.72 0.66 0.67 0.65 0.69 0.74 0.81 0.88 1.00 0.70
Vertical NE/NW Gm/Gmean 0.45 0.40 0.46 0.48 0.51 0.53 0.52 0.48 0.45 0.44 0.47 0.48 0.50
Vertical North Gm/Gmean 0.45 0.37 0.33 0.34 0.39 0.42 0.41 0.35 0.33 0.37 0.43 0.48 0.38
Estimated clear day means of daily global radiation Ge and diffuse radiation Dc on inclined planes, kWh/m”2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Nov4 Dec4 Mean
Horizontal Gmax 0.93 2.26 4.69 6.76 B8.15 B.81 8.33 6.82 4.87 2.75 1.14 0.55 4.68
D clear 0.28 0.44 0.58 0.87 1.09 1.42 1.33 1.53 0.96 0.64 0.43 0.32 0.83
10 Deg South Ge 1.62 3.19 563 7.43 8.50 9.05 8.59 7.31 5.62 3.59 1.73 0.86 5.27
Dc 0.32 0.49 0.59 0.91 1.12 1.40 1.33 1.56 1.02 0.72 0.50 0.30 0.86
30 Deg South Ge 2.88 4.79 7.13 8.27 8.79 9.21 879 7.92 6.76 4.99 2.77 1.55 6.16
Oc 0.40 0.60 0.72 1.05 1.26 1.54 1.46 1.70 1.18 0.86 0.62 0.38 0.98
Latitude South Ge 4.10 6.15 7.92 8.08 7.84 8.06 7.75 7.48 7.15 6.04 3.72 2.24 6.38
tilt 59 22' N Oc 0.49 0.72 0.91 1.27 1.48 1.73 1.65 1.84 1.34 100 0.72 0.46 1.14
60 Deg South Ge 412 6.17 7.91 8.05 7.80 8.02 7.71 7.45 7.14 6.05 3.73 2.25 6.36
Dc 0.49 0.72 0.91 1.27 1.48 1.73 1.65 1.84 1.34 100 0.72 0.46 1.14
Vertical South Gec 431 6.00 6.76 6.00 530 534 517 5.41 583 563 3.78 2.39 5.15
De 0.50 0.76 1.04 1.44 165 1.86 1.77 1.83 1.38 1.02 0.70 0.46 1.20
Vertical SE/SW Ge 3.15 4.67 6.00 6.28 593 599 579 559 550 4.67 2.81 1.74 4.84
Dc 0.43 0.71 1.02 1.43 166 1.88 1.79 1.83 1.35 0.96 0.62 0.37 1.17
Vertical E/W Ge 1.24 2.41 4.06 5.48 6.01 6.17 5.92 4.87 4.11 2.78 1.19 0.55 3.74
Oc 0.33 0.60 0.96 1.39 1.65 1.87 1.79 1.75 1.23 0.81 0.46 0.24 1.09
Vertical NE/NW Gc 0.30 0.78 1.81 3.36 4.34 4,55 4.35 3.11 2.15 1.12 0.40 0.19 2.21
Dc 0.28 0.52 0.88 1.28 1.56 1.75 1.67 1.54 1.06 0.67 0.37 0.19 0.98
Vertical North Gc 0.27 0.51 0.85 1.86 3.03 3.28 3.11 1.89 1.09 0.62 0.36 0.19 1.43
Dc 0.27 0.51 0.85 1.21 1.48 1.66 1.58 1.40 0.98 0.62 0.36 0.19 0.93

Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1 1 1
10 Deg South Gc/Gmax 1.74 1.41 1,20 1.10 1.04 1.03 1.03 1.07 1 1 1
30 Deg South Ge/Gmax 3.10 2.12 1.52 1.22 1.08 1.04 1.05 1.16 1. . . 2. 1
Latitude South Ge/Gmax 4.41 2.72 1.69 1.20 0.96 0.92 0.93 1.10 1.47 2.20 3.26 4.07 1.36
60 Deg South Gc/Gmax 4.43 2.73 1.69 1.19 0.96 0.91 0.93 1.09 1 4 1

Vertical South Ge/Gmax 4.63 2.65 1.44 0.89 0.65 0.61 0.62 0.79 1 4 1

Vertical SE/SW Gce/Gmax 3.39 2.07 1.28 0.93 0.73 0.68 0.69 0.82 1. 3. 1

Vertical E/W Ge/Gmax  1.33 1.07 0.87 0.81 0.74 0.70 0.71 0.71 0.84 1.01 1.04 1.00 0.80
Vertical NE/NW Gc¢/Gmax 0.32 0.34 0.39 0.50 0.53 0.52 0.52 0.46 0.44 0.41 0.35 0.34 0.47
Vertical North Gc/Gmax 0.29 0.23 0.18 0.28 0.37 0.37 0.37 0.28 0.22 0.22 0.32 0.34 0.31

Sunshine data
Mean sunshine  Hours
Max. sunshine Hours
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SWEDEN Site No. 3 STOCKHOLM Computer file SWEDEO003.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 59 21' N Longitude 17 §7' E Height 12 metres Data period (1966-1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. kKWH/mA2 per day.

Jan Feb Mar  Apr  May Jun Jul Aug Sep  Oct Nov Dec Mean

Horizontal G mean 0.32 0.95 2.24 3.68 5.29 6.58 559 452 270 1.24 0.46 0.23 2.83
D mean 0.23 0.57 1.23 1.94 2,55 257 279 2.18 1.63 0.82 0.32 0.16 1.42
10 Deg South Gm 0.43 1.19 2.59 3.99 554 6.80 65.82 4.87 3.00 1.46 0.61 0.35 3.06
Dm 0.24 0.59 1.26 1.99 260 2.62 2.85 2.24 1.67 0.85 0.34 0.17 1.46
30 Deg South Gm 0.60 1.59 3.10 4.34 6571 6.87 6591 622 338 1.79 0.87 0.57 3.34
Dm 0.24 0.59 1.28 1.99 2,60 2.64 2.84 2.28 1.68 0.86 0.35 0.18 1.47
Latitude South  Gm 0.76 1.89 3.32 4.16 5.12 5.98 5.20 4.94 3.40 1,98 1.09 0.77 3.22
tit 59 21' N  Dm 0.21 0.54 1.17 1.81 2.37 2.46 2,57 213 1.52 0.78 0.32 0.17 1.34
60 Deg South Gm 0.76 1.89 3.32 4.15 510 595 6.18 4.92 3.40 1.99 1.09 0.78 3.22
Dm 0.21 0.54 1.17 1,80 2.36 2.45 2.56 2.12 1.51 0.78 0.32 0.17 1.34
Vertical South  Gm 0.75 1.79 2.86 3.19 3.62 4.05 3.61 3.68 2.77 1.78 1.08 0.81 2.50
Dm 0.17 0.44 0.97 1.47 1.94 2.09 2.07 176 1.22 0.63 0.27 0.14 1.10
Vertical SE/SW Gm 0.58 1.40 2.51 3.08 3.74 4.35 3.76 3.64 2.48 1.47 0.83 060 2.37
Dm 0.16 0.43 0.85 1.44 1.91 209 2.06 1.73 1.19 0.62 0.26 0.13 1.08
Vertical E/W Gm 0.26 0.75 1.75 2.55 3.45 4.28 3.57 3.11 185 0.92 0.42 0.23 1.93
Dm 0.16 0.40 0.88 137 1.85 2.05 2.01 1.64 1.10 0.56 0.23 0.12 1.03
Vertical NE/NW  Gm 0.15 0.38 1.02 1.74 258 3.33 2.78 2.16 1.20 0.55 0.21 0.11 1.36
Dm 0.15 0.37 0.81 1.27 1.74 196 1.90 1.50 1.00 0.50 0.20 0.11 0.986
Vertical North  Gm 0.14 0.35 0.77 1.28 1.97 2.60 2.21 1.56 0.96 0.48 0.19 0.10 1.05
Dm 0.14 0.35 0.77 1.22 1.67 190 1.83 1.42 096 0.48 0.19 0.10 0.92

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.34 1.25 1.16 1.08 1.05 1.03 1.04 108 1.11 1.18 1.33 1.52 1.08
30 Deg South Gm/Gmean 1.88 1.67 1.38 1.18 1.08 1.04 1.06 1.15 1.25 1.44 189 2.48 1.18
Latitude South Gm/Gmean 2.38 1.99 1.48 1.13 0.97 0.91 0.93 1.09 1.26 1.60 2.37 3.35 1.14
60 Deg South Gm/Gmean 2.38 1.99 1.48 1.13 0.96 0.90 0.93 1.09 1.26 1.61 2.37 3.39 1.14
Vertical South Gm/Gmean 2.34 1.88 1.28 0.87 0.68 0.62 0.65 0.81 1.03 1.43 2.35 3.52 0.88
Vertical SE/SW Gm/Gmean 1.81 1.47 1.12 0.84 0.71 0.66 0.67 0.81 0.92 1.18 1.80 2.61 0.84
Vertical E/W  Gm/Gmean 0.81 0.79 0.78 0.69 0.65 0.65 0.64 0.69 0.69 0.74 0.91 1.00 0.68
Vertical NE/NW Gm/Gmean 0.47 0.40 0.46 0.47 0.49 051 0.50 0.48 0.44 0.44 0.46 0.48 0.48
Vertical North Gm/Gmean 0.44 0.37 0.34 0.35 0.37 0.40 0.40 0.34 0.36 0.39 0.41 0.44 0.37
Estimated clear day means of daily global radiation Ge and diffuse radiation Dc on inclined planes, kWh/m~2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug 4 Sep4 Oct4 Nov4 Dec4 Mean
Horizontal Gmax 0.83 2.24 4.14 6.48 7.91 8.68 8.26 6.97 4.63 2.75 1.2t 0.53 4.56
D clear 0.28 0.54 0.78 1.24 150 166 1.72 171 129 0.91 0.45 0.19 1.03
10 Deg South Ge 1.44 3.10 497 7.09 8.27 8.95 856 7.43 530 3.40 1.82 1.08 5.13
Dc 0.34 0.59 0.85 1.27 1,53 1.65 1.72 1.70 1.35 0.90 0.50 0.22 1.05
30 Deg South Ge 2.52 4.62 6.25 7.89 8.58 9.14 8.79 8.05 6.35 466 2.92 2.08 5.99
Dc 0.44 0.72 1.00 1.43 166 1.78 1.85 1.85 153 1.08 0.62 0.29 1.19
Latitude South Gc 3.56 5.90 6.90 7.72 7.69 8.02 7.77 7.61 6.69 558 3.94 3.10 6.20
tit 59 21' N Dc 0.52 0.84 1.16 1.60 1.81 1.93 1.97 1.98 1.68 1.23 0.72 0.35 1.32
60 Deg South Ge 3.57 5.91 6.90 7.70 7.65 7.98 7.73 7.58 6.68 559 3.95 3.11 6.19
Oc 0.52 0.84 1.16 160 1.81 193 197 198 1.68 1.23 0.72 0.35 1.32
Vertical South Gec 3.73 574 589 577 524 534 523 6552 548 6518 4.01 3.34 503
Dc 0.52 0.86 1.20 1.65 1.86 1.98 1.98 1.93 1.62 1.21 0.71 0.35 1.32
Vertical SE/SW Gc 2.74 4.47 520 5.89 5.72 590 5.72 565 5.01 4.23 2.98 2.41 4.66
De 0.45 0.80 1.16 1.64 1.88 2.01 2.01 1.93 1.57 1.13 0.62 0.30 1.29
Vertical E/W Ge 1.10 2.32 3.51 5.02 5.63 5.90 5.62 4.88 3.62 2.46 1.25 0.73 3.51
bc 0.34 0.65 1.03 1.57 1.86 2.00 2.00 1.83 1.39 0.93 0.46 0.21 1.19
Vertical NE/NW Gc 0.30 0.78 1.62 3.08 4.02 429 4.04 3.10 1.89 1.02 0.41 0.18 2.07
Dc 0.28 0.55 0.88 1.39 1.71 1.85 1.84 160 1.15 0.73 0.38 0.18 1.05
Vertical North  Gc 0.27 0.52 0.83 1.77 2.81 3.02 2.82 1.89 1.08 0.66 0.37 0.18 1.36
Dc 0.27 0.52 0.83 1.28 1.60 1.74 1.71 1.45 1,03 0.66 0.37 0.18 0.97

Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gc/Gmax  1.74 1.38 1.20 1.09 1.05 1.03 1.04 1.07 1.14 1.24 1.50 2.04 1.13
30 Deg South Gc/Gmax  3.04 2.06 1.51 1,22 1.09 1.05 1.06 1.15 1.37 1.70 2.41 3.92 1.31
Latitude South Gc/Gmax 4.29 2.63 1.67 1.19 0.97 0.92 0.94 109 1.45 203 3.26 5.85 1.36
60 Deg South Ge/Gmax 4.30 2.64 1.67 1.19 0.97 0.92 0.94 1.09 1.44 2,03 3.26 587 1.36
Vertical South Ge¢/Gmax 4.49 2.56 1.42 0.89 0.66 0.62 0.63 0.79 1.18 1.88 3.31 6.30 1.10
Vertical SE/SW Gc¢/Gmax 3.30 2.00 1.26 0.91 0.72 0.68 0.69 0.81 1.08 1,54 246 4.55 1.02
Vertical E/W Gc/Gmax  1.33 1.04 0.85 0.77 0.71 0.68 0.68 0.70 0.78 0.89 1.03 1.38 0.77
Vertical NE/NW Gc/Gmax 0.36 0.35 0.39 0.47 0.51 0.49 0.49 0.44 0.41 0.37 0.34 0.34 0.45
Vertical North G¢/Gmax 0.32 0.23 0.20 0.27 0.35 0.35 0.34 0.27 0.23 0.24 0.3t 0.34 0.30
Sunshine data

Mean sunshine  Hours 1.1 2.6 4.5 6.2 8.8 11.4 9.4 8.5 4.7 2.8 1.7 1.1 5.2
Max. sunshine Hours 5.7 8.5 106 137 156 169 164 148 118 85 7.1 4.8 11.2
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SWEDEN Site No. 5 TORSLANDA Computer file SWEDEOOS.INC
inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 57 43' N Longitude 11 47'E Height 5 metres Data period (1966-1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. kWhmA2 per day.

Jan Feb Mar  Apr May Jun Jul Aug  Sep Oct Nov Dec Mean

Horizontal G mean 0.33 0.99 2.41 3.87 513 6.41 567 476 287 135 0.48 0.26 2.89
D mean 0.25 0.64 1.21 1.95 2,52 2.57 2.61 222 1.48 0.78 0.35 0.19 1.40
10 Deg South Gm 0.42 1.21 2.79 4.19 534 6.60 588 5.11 3.22 1.62 0.60 0.37 3.12
Dm 0.26 0.65 1.25 2.00 2.56 2.61 2.66 2.29 1.53 0.80 0.36 0.20 1.44
30 Deg South Gm 0.57 1.55 3.35 4.56 5.43 6.60 5.93 5.46 3.70 2.05 0.81 0.55 3.39
Dm 0.26 0.65 1.26 2.01 2.53 2.61 2.64 2.33 1.55 0.81 0.37 0.21 1.44
Latitude South Gm 0.69 1.78 3.59 4.39 4.85 575 5.23 5.17 3.78 2.31 0.97 0.71 3.28
tit 57 43' N Dm 0.24 0.59 1.17 1.85 2.29 2.42 2.41 2.19 1.45 0.75 0.34 0.20 1.33
60 Deg South Gm 0.70 1.79 3.58 4.35 4.77 563 514 511 3.76 232 0.97 0.71 3.24
Dm 0.23 0.59 1.16 1.83 2.26 2.40 2.38 2.17 1.43 0.75 0.34 0.20 1.32
Vertical South Gm 0.68 1.66 3.07 3.31 3.33 3.78 3.52 3.77 3.07 2.10 0.93 0.72 2.50
Dm 0.19 0.48 0.97 1.51 1.83 2.02 196 1.81 1.19 0.62 0.28 0.17 1.09
Vertical SE/SW Gm 0.53 1.34 2.71 3.22 3.51 4.11 3.75 3.75 2.78 1.73 0.73 0.5 2.40
Dm 0.18 0.47 0.96 1.48 1.81 2.01 1.94 1.78 1.16 0.61 0.27 0.15 1.07
Vertical E/W Gm 0.27 0.80 1.91 2.67 3.31 4.15 3.67 3.22 2.06 1.07 0.39 0.23 1.99
Dm 0.17 0.44 0.89 1.40 1.77 2.00 1.92 1.69 1.08 056 0.24 0.14 1.03
Vertical NE/NW  Gm 0.15 0.44 1.09 1.81 2,55 3.29 2.88 2.23 1.26 0.58 0.22 0.12 1.39
Dm 0.15 0.40 0.82 1.30 1.69 1.92 1.83 1.54 0.98 0.51 0.22 0.12 0.96
Vertical North  Gm 0.15 0.38 0.78 1.30 1.96 2.60 2.28 1.61 0.94 0.48 0.21 0.12 1.07
Dm 0.15 0.38 0.78 1.25 1.65 1.88 1.79 1.47 0.94 0.48 0.21 0.12 0.93
Monthly mean vatues of ratio (daily global irradiation on slope/daily horizontal surtace global irradiation).
Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.27 1.22 1.16 1.08 1.04 1.03 1.04 1.07 1.12 1.20 1.25 1.42 1.08
30 Deg South Gm/Gmean 1.73 1.57 1.39 1.18 1.06 1.03 1.05 1.16 1.29 1.52 1.69 2.12 1.17
Latitude South Gm/Gmean 2.09 1.80 1.49 1.13 0.94 0.90 0.92 1.09 1.32 1.71 2.02 2.73 1.13
60 Deg South Gm/Gmean 2.12 1.81 1.49 1.12 0.93 0.88 0.91 1.07 1.31 1.72 2.02 273 1.12
Vertical South Gm/Gmean 2.06 1.68 1.27 0.86 0.65 0.59 0.62 0.79 1.07 1.56 1.94 2.77 0.87
Vertical SE/SW Gm/Gmean 1.61 1.35 1.12 0.83 0.68 0.64 0.66 0.79 0.97 1.28 1.52 2,12 0.83
Vertical E/W Gm/Gmean 0.82 0.81 0.79 0.69 0.64 0.65 0.65 0.68 0.72 0.79 0.81 0.88 0.69
Vertical NE/NW Gm/Gmean 0.46 0.44 0.45 0.47 0.50 0.51 0.51 0.47 0.44 0.43 0.46 0.46 0.48
Vertical North Gm/Gmean 0.46 0.38 0.32 0.34 0.38 0.41 0.40 0.34 0.33 0.36 0.44 0.46 0.37
Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes, kWh/m#2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Nov4 Dec4 Mean
Horizontal Gmax 1.01 2.33 4.44 6.53 8.05 8.78 8.42 6.98 4.94 3.03 1.28 0.65 4.72
D clear 0.40 0.60 0.69 1.22 1.24 1.51 1.41 1.74 1.07 0.68 0.49 0.29 0.95
10 Deg South Ge 1.57 3.15 531 7.14 839 B8.99 B8.66 7.37 5.67 3.88 1.86 1.10 5.27
De 0.45 0.65 0.76 1.27 1.27 1.47 1.40 169 1.15 0.75 0.56 0.32 0.98
30 Deg South Ge 2.60 4.57 6.61 7.88 B8.62 9.10 8.81 7.92 6.75 531 2.89 1.94 6.09
Dc 0.56 0.79 0.90 1.42 1.40 1.60 1.52 1.84 1.32 0.90 0.69 0.41 1.11
Latitude South  Ge 3.53 5.69 7.23 7.68 7.71 7.99 7.78 7.48 7.07 6.32 3.78 2.75 6.25
tit 57 43' N Dc 0.66 0.92 1.06 1.58 1.58 1.76 1.69 1.95 1.47 1.04 0.79 0.48 1.25
60 Deg South Ge 3.58 5.73 7.21 7.59 7.57 7.84 7.64 7.38 7.03 6.34 3.81 279 6.21
Dc 0.66 0.92 1.07 1.59 1.59 1.78 1.70 1.96 1.48 1.05 0.79 0.48 1.26
Vertical South Gc 3.67 5.48 6.07 5.60 5.07 5.13 5.03 5.29 568 583 3.81 293 4.96
Oc 0.65 0.93 1.15 1.64 1.71 1.88 1.80 1.91 1.48 1.07 0.77 0.47 1.29
Vertical SE/SW Ge 2.72 4.30 5.41 577 570 5.81 569 546 533 4.85 2.85 2.13 4.67
Oc 0.56 0.86 1.12 1.64 1.72 190 1.83 1.91 1.45 1.01 0.68 0.40 1.26
Vertical E/W Ge 1.14 2.27 3.71 4.97 5.79 599 5.86 4.77 3.99 2.92 1.24 0.69 3.62
Dc 0.41 0.70 1.01 1.56 1.72 1.91 1.83 1.83 1.31 0.86 0.50 0.27 1.16
Vertical NE/NW  Gc 0.36 0.80 1.70 3.06 4.18 4.42 431 3.05 2.11 1.19 0.43 0.23 2.16
Dc 0.34 0.58 0.89 1.39 1.61 1.79 1.71 1.60 1.12 0.71 0.41 0.23 1.03
Vertical North  Gec 0.33 0.55 0.85 1.76 2.90 3.15 3.05 1.86 1.12 0.66 0.39 0.23 1.41
Dc 0.33 0.55 0.85 1.28 1.52 1.68 1.61 1.45 1.02 0.66 0.39 0.23 0.97

Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Ge/Gmax  1.55 1.35 1.20 1.09 1.04 1.02 1.03 1.06 1.15 1.28 1.45 1.69 1.12
30 Deg South Gc/Gmax  2.57 1.96 1.49 1.21 1,07 1.04 1.05 1.13 1.37 1.75 2.26 2.98 1.29
Latitude South Gc/Gmax 3.49 2.44 1.63 1.18 0.96 0.91 0.92 1.07 1.43 2.09 2.95 4.23 1.32
60 Deg South Gc/Gmax 3.55 2.46 1.62 1.16 0.94 0.89 0.91 1.06 1.42 2.09 2.98 4.29 1.32
Vertical South Gc/Gmax 3.63 2.35 1.37 0.86 0.63 0.58 0.60 0.76 1.16 1.92 2.98 4.51 1.05
Vertical SE/SW Gc/Gmax 2.69 1.85 1.22 0.88 0.71 0.66 0.68 0.78 1.08 1.60 2.23 3.28 0.99
Vertical E/W Ge/Gmax  1.13 0.97 0.84 0.76 0.72 0.68 0.70° 0.68 0.81 0.96 0.97 1.06 0.77
Verticat NE/NW Gc/Gmax 0.36 0.34 0.38 0.47 0.52 0.50 0.51 0.44 0.43 0.39 0.34 0.35 0.46
Vertical North Ge¢/Gmax 0.33 0.24 0.19 0.27 0.36 0.36 0.36 0.27 0.23 0.22 0.31 0.35 0.30
Sunshine data

Mean sunshine  Hours 1.1 2.3 49 6.7 7.7 104 9.1 8.7 5.7 3.4 1.6 1.3 5.3

Max. sunshine Hours 5.9 8.4 109 136 150 158 153 139 12.0 9.5 7.0 5.7 111
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SWEDEN Site No. 6

Inclined surfaces -

Latitude 57 40'N

ground albedo 0.20 assumed.

Longitude 18 21' E

VISBY

Height 28 metres

Computer file SWEDEO006.INC

Units kWh/square metre per day

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes.

Horizontal
10 Deg South
30 Deg South
Latitude South
tit 57 40' N
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW

Vertical North

Monthly mean values of ratio (daily global irradiation

Horizontal

10 Deg South

30 Deg South
Latitude South
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW
Vertical North

oo
3
=]

§EYP595959599599999

Gm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean

Jan

0.20
0.31
0.20
0.18
0.18
0.17
0.17

1.00
1.26
1.67
2.00
2.00
1.92
1.51
0.80
0.46
0.44

Feb

1.02
0.66
1.23
0.67
1.57
0.66
1.80
0.59
1.80
0.58
1.66
.47
.35
.46
.80
0.44
0.45
0.41
0
0
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.39
.39

.63
.32
.78
.44
.38
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Mar

2.55
1.28
2.95
1.31
3.51
1.30
3.75
1.19
3.74
1.18
3.19
0.97
2.82
0.96
2.00
0.92
1.15
0.86
0.83
0.83

0.78
0.45
0.32

Apr

4.00

- e =W W - A
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May

1.93
3.79
1.91
3.55
1.86
2.70
1.77
2.05
1.72

1.00
1.04
1.07
0.96
0.94
0.66
0.69
0.65
0.49
0.37

3.42
2.00
2.64
1.94

1.00
1.03
1.04
0.91
0.89
0.60
0.65
0.64
0.50
0.38

Jul
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1.84

1.00
1.04
1.06
0.93
0.92
0.63
0.66
0.64
0.50
0.39

Aug

4
2
5
2
5
2
5
2
5.07
2
3
1
3
1
3
1
2
1
1
1

1.00
1.07
1.15
1.09
1.07
0.79
0.78
0.67
0.47
0.34

Sep

0.

) W W =W W W
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Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes,

Assumed dates
Horizontal

10 Deg South

30 Deg South

Latitude South
tilt 57 40' N

60 Deg South

Vertical South

Vertical SE/SW

Vertical E/W

Vertical NE/NW

Vertical North

D clear
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0.99
0.34
1.62
0.41
2.71
0.51
3.70
0.60
3.75
0.60
3.85
0.60
2.84
0.52
1.18
0.39
0.35
0.32
0.31
0.31

2.31
0.51
3.17
0.58
4.62
0.71
5.78
0.83
5.82
0.83
5.87
0.85
4.36
0.79
2.30
0.66
0.79
0.55
0.53
0.53

4.44
0.61
5.29
0.66
6.61
0.79
7.23
0.95
7.21
0.96
6.08
1.07
5.43
1.04
3.73
0.96
1.71
0.87
0.84
0.84

6.58
0.92
7.22
0.98
7.95
1.12
7.73
1.31
7.64
1.82
5.60
1.45
5.90
1.45
5.19
1.40
3.21
1.28
1.78
1.20

Monthly clear day values of ratio (daily global irradiation

Horizontal

10 Deg South

30 Deg South
Latitude South
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW
Vertical North

Sunshine data
Mean sunshine
Max. sunshine

Ge/Gmax
Ge/Gmax
Ge/Gmax
Gc/Gmax
Gc/Gmax
Gc/Gmax
Gc/Gmax
Gc/Gmax
Ge/Gmax

Hours
Hours
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1.00
1.19
1.49
1.63

1.00
1.10
1.21
1.17
1.16
0.85
0.90
0.79
0.49
0.27

6.2
13.2

8.06

1.64
7.61
1.65
5.09
1.78
5.70
1.77
5.75
1.77
4.15
1.64
2.88
1.55

Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21

8.62
1.63
8.88
1.62
9.01
1.75
7.92
1.88
7.76
1.89
5.09
1.94
5.71
1.97
5.77
1.98
4.21
1.84
2.94
1.72

Jul 4
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Data period (1966-1975)

kWHmA2 per day.

Oct Nov Dec Mean
1.41 0.52 0.29 3.02
0.83 0.37 0.21 1.44
1.69 0.66 0.39 3.26
0.85 0.38 0.22 1.47
2.12 0.88 0.57 3.54
0.86 0.38 0.22 1.47
2.38 1.05 0.72 3.42
0.80 0.34 0.19 1.36
2.38 1.06 0.72 3.38
0.79 0.34 0.19 1.34
2.16 1.01 0.72 2.59
0.66 0.27 0.15 1.11
1.77 0.79 0.55 2.49
0.64 0.27 0.15 1.10
1.11 0.42 0.24 2.07
0.59 0.25 0.15 1.06
0.61 0.23 0.13 1.44
0.53 0.23 0.13 0.99
0.51 0.22 0.13 1.10
0.51 0.22 0.13 0.96

on slope/daily horizontal surface global irradiation).

1.00 1.00 1.00 1.00
1.20 1.27 1.35 1.08
1.0 1.69 1.97 1.17
1.69 2.02 2.48 1.13
1.69 2.04 2.48 1.12
1.2 1.94 2.48 0.86
1.25 1.52 1.90 0.82
0.79 0.81 0.83 0.69
0.43 0.44 0.45 0.48
0.36 0.42 0.45 0.36

kWh/mA2 per day.

Oct4 Nov4 Dec4 Mean

2.92 1.35 0.68 4.69
0.71 0.42 0.19 0.92
3.74 2.02 1.31 5.28
0.78 0.47 0.23 0.96
5.09 3.21 2.43 6.15
0.94 0.58 0.29 1.08
6.04 4.25 3.51 6.35
1.08 0.68 0.35 1.21
6.07 4.30 3.57 6.31
1.08 0.68 0.35 1.22
5.57 4.32 3.79 5.07
1.09 0.68 0.36 1.26
4.64 3.21 273 4.74
1.03 0.60 0.31 1.23
2.80 1.40 0.84 3.62
0.87 0.46 0.23 1.15
1.15 0.43 0.21 2.13
0.71 0.39 0.21 1.03
0.65 0.38 0.21 1.37
0.65 0.38 0.21 0.96

on slope/daily horizontal surface global irradiation).

1.00
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1.04
0.92
0.90
0.59
0.66
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0.49
0.34
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SWEDEN Site No. 9 SVALOEV Computer file SWEDE009.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latilude 55 55' N Longitude 13 7'E Height 72 metres Data period (1966-1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. KWHh/m#2 per day.

Jan Feb Mar  Apr May  Jun Jul Aug  Sep Oct Nov Dec Mean

Horizontal G mean 0.39 0.98 2.30 93.80 4.97 6.06 5.22 4.47 2.77 1.42 0.59 0.34 2.78
D mean 0.32 0.63 1.29 2.09 2.60 2.82 2.76 2.32 1.56 0.85 0.43 0.26 1.50

10 Deg South Gm 0.45 1.16 2.59 4.07 5.16 6.21 5.38 4.76 3.06 1.66 0.72 0.42 2.98
Dm 0.32 0.65 1.32 2.13 2.64 2.86 2.80 2.39 1.60 0.87 0.44 0.27 1.53

30 Deg South Gm 0.55 1.45 2.99 435 5.22 6.14 539 502 3.42 2.03 0.92 0.56 3.18
Dm 0.31 0.63 1.30 2.12 2.60 2.82 2.76 2.41 1.60 0.86 0.44 0.26 1.51

Latitude South Gm 0.60 1.62 3.10 4.14 4,68 536 4.77 472 3.44 2,22 1.05 0.65 3.04
filt 55 55' N Dm 0.27 0.57 1.17 1.94 236 2.57 2.50 2.24 1.48 0.79 0.40 0.23 1.38

60 Deg South Gm 0.60 1.62 3.07 4.06 4.53 5.17 4.61 4.61 3.39 221 1.06 0.66 2.97
Dm 0.26 0.56 1.15 1.90 2.30 2.51 2.44 220 1.45 0.77 0.39 0.22 1.35

Vertical South Gm 0.55 1.47 2.56 3.04 3.14 3.43 3.14 3.36 2.72 1.96 0.99 0.63 225
Om 0.19 0.44 0.92 1.52 1.84 2.04 1.94 1.79 1.18 0.62 0.31 0.17 1.08

Vertical SE/SW Gm 0.44 1,20 2.28 2.96 3.29 3.73 3.31 3.32 2.47 1.63 0.79 0.50 2.16
Dm 0.19 0.44 0.92 1.49 1.82 203 1.93 1.75 1.16 0.62 0.30 0.17 1.07

Vertical E/W Gm 0.26 0.73 1.66 2.50 3.12 3.78 3.18 2.85 1.88 1.04 0.44 0.25 1.81
Dm 0.20 0.42 0.87 1.43 1.78 2.02 1.89 1.65 1.07 0.58 0.28 0.17 1.03

Vertical NE/NW  Gm 0.18 0.43 1.02 1.76 2.43 3.07 2.52 2.02 1.22 0.60 0.26 0.16 1.31
Dm 0.18 0.39 0.82 1.33 1.70 196 1.80 1.51 0.99 0.54 0.26 0.16 0.97

Vertical North  Gm 0.18 0.38 0.79 1.33 190 2.48 2.01 1.50 0.95 0.51 0.25 0.15 1.04
Dm 0.18 0.38 0.79 1.29 1.65 1.92 1.74 1.43 0.95 0.51 0.25 0.15 0.94

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1,00 1.00 1,00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.15 1.18 1.13 1.07 1.04 1.02 1.03 1.07 1.41 1.17 1.22 1.24 1.07
30 Deg South Gm/Gmean 1.41 1.48 1.30 1.14 1.05 1.01 1.03 1.12 1.24 1.43 1.56 1.65 1.14
Latitude South Gm/Gmean 1.54 1.65 1.35 1.09 0.94 0.88 0.91 1.06 1.24 156 1.78 1.91 1.09
60 Deg South Gm/Gmean 1.54 1.65 1.34 1.07 0.91 0.85 0.88 1.03 1.22 1.56 1.80 1.94 1.07
Vertical South Gm/Gmean 1.41 1.50 1.11 0.80 0.63 0.57 0.60 0.75 0.98 1.38 1.68 1.85 0.81
Vertical SE/SW Gm/Gmean 1.13 1.22 0.99 0.78 0.66 0.62 0.63 0.74 0.89 1.15 1.34 1.47 0.78
Vertical E/W Gm/Gmean 0.67 0.75 0.72 0.66 0.63 0.62 0.61 0.64 0.68 0.73 0.75 0.74 0.65
Vertical NE/NW Gm/Gmean 0.46 0.44 0.44 0.46 0.49 0.51 0.48 0.45 0.44 0.42 0.44 0.47 0.47

Vertical North Gm/Gmean 0.46 0.39 0.34 0.35 0.38 0.41 0.38 0.34 0.34 0.36 0.42 0.44 0.37

Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes, kKWh/mA2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Nov4 Dec4 Mean
Horizontal Gmax 1.08 2.54 462 6.50 8.02 8.54 7.96 6.69 4.90 3.03 1.49 0.93 4.70
D clear 0.34 0.51 0.67 1.28 1.38 1.56 1.58 1.78 1.15 0.65 0.55 0.30 0.98
10 Deg South Ge 1.67 3.41 5.46 7.06 8.32 8.73 8.21 7.12 555 3.85 2.07 1.63 65.27
De 0.38 0.57 0.72 1.32 1.40 1.52 1.59 1.81 1.21 0.73 0.58 0.29 1.01
30 Deg South Ge 2.72 489 6.7t 7.71 8.51 8.79 8.31 7.58 6.53 5.17 3.15 2.98 6.09
Dc 0.47 0.69 0.86 1.47 153 1.64 1,70 1.94 1.38 0.87 0.71 0.38 1.14
Latitude South Gc 3.63 5.98 7.26 7.49 7.64 7.75 7.38 7.15 6.78 6.04 4.02 4.22 6.28
tit 55 55' N De 0.56 0.81 1.01 1.61 1.67 1.77 1.81 2.03 1.51 1.00 0.82 0.46 1.26
60 Deg South Ge 3.71 6.06 7.22 7.33 7.39 7.47 7.13 6.98 6.71 6.08 4.09 4.34 6.21
Dc 0.56 0.82 1,03 1.63 1.69 1.78 1.82 203 1.52 1.01 0.82 0.47 1.27
Vertical South Ge 3.77 5.73 5.99 533 4.86 4.79 4.63 493 534 551 4.04 453 4.95
Dc 0.56 0.85 1.13 1.65 1.76 1.85 1.84 1.92 1.51 1.04 0.81 0.48 1.29
Vertical SE/SW Ge 2.79 4.50 5.38 544 6548 549 5.23 510 5.00 4.62 3.03 3.33 4.62
De 0.50 0.80 1.10 1.864 1.78 1.89 1.87 1.93 1.48 0.99 0.71 0.41 1.26
Vertical E/W Ge 1.18 2.41 3.75 4.56 538 5.70 5.29 4.46 3.74 2.84 1.34 1.23 3.49
Oc 0.39 0.67 1.01 1.55 1.76 1.90 1.89 1.85 1.34 0.85 0.54 0.31 1.17
Vertical NE/NW  Ge 0.35 0.83 1.74 2.72 3.77 4.22 3.85 2.88 1.99 1.17 0.47 0.27 2.03
Dec 0.33 0.57 090 1.36 1.62 1.78 1.75 1.61 1.13 0.70 0.44 0.26 1.04
Vertical North  Ge 0.32 0.55 0.86 1.48 2.41 2.98 2.64 1.77 1.09 0.65 0.42 0.25 1.29
Dc 0.32 0.55 0.86 1.25 1.51 1.68 1.63 1.44 1.03 0.65 0.42 0.25 0.97

Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Ge/Gmax  1.55 1.34 1.18 1.09 1.04 1.02 1.03 1.06 1.13 1.27 1.39 1.75 1.12
30 Deg South Ge/Gmax 2.52 1.92 1.45 1.19 1.06 1.03 1.04 1.13 1.33 1.71 2.11 3.20 1.30
Latitude South Gc/Gmax 3.36 2.35 1.57 1.15 0.95 0.91 0.93 1.07 1.38 1.99 2.70 4.54 1.34
60 Deg South Gc/Gmax 3.43 2.39 1.56 1.13 0.92 0.88 0.90 1.04 1.37 2.01 2.74 4.67 1.32
Vertical South Gc/Gmax 3.49 2.26 1.30 0.82 0.61 0.56 0.58 0.74 1.09 1.82 2.71 4.93 1.05
Vertical SE/SW Gc/Gmax 2.58 1.77 1.16 0.84 0.68 0.64 0.66 0.76 1.02 1,52 2.03 3.58 0.98
Vertical E/W Ge/Gmax 1.09 0.95 0.81 0.70 0.67 0.67 0.67 0.67 0.76 0.94 0.90 1.32 0.74
Vertical NE/NW Gc/Gmax 0.32 0.33 0.38 0.42 0.47 0.49 0.48 0.43 0.41 0.39 0.31 0.29 0.43
Vertical North Gc/Gmax 0.30 0.22 0.19 0.23 0.30 0.35 0.33 0.26 0.22 0.22 0.28 0.27 0.27
Sunshine data

Mean sunshine  Hours 0.7 20 3.7 58 7.3 89 80 7.8 49 2.9 1.5 0.9 4.5
Max. sunshine Hours 5.1 8.3 10.4 13.0 147 151 147 138 11.1 8.9 6.6 5.1 10.6
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SPAIN Site No. 261
ground albedo 0.20 assumed.

Inctined surfaces -

Latitude 42 27' N

Longitude 2 20' W

Height 353 metres

Computer file SPAIN261.INC

Units kWh/square metre per day

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes.

Horizontal

10 Deg South

30 Deg South
Latitude South
tilt 42 27' N

60 Deg South

Vertical South

Vertical SE/SW

Vertical E/W

Vertical NE/NW

Vertical North

F9599599599959595959

Jan

1.74
0.86
2.13
0.88
2.75
0.89
3.01
0.87
3.16
0.82
2.89
0.69
2.30
0.68
1.33
0.64
0.65
0.58
0.56
0.56

Feb

2.66
1.25
3.08
1.29
3.70
1.32
3.91
1.30

0.81
0.81

Mar

3.59
1.84
3.91
1.89
4.28
1.89
4.31
1.84

1.47
1.19
1.14
1.14

Apr

Monthly mean values of ratio (daily global irradiation on

Horizontal

10 Deg South

30 Deg South
Latitude South
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW
Vertical North

Gm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean
Gn/Gmean
Gm/Gmean
Gnm/Gmean
Gnm/Gmean

.00
.22
.58
.73
.82
.66
1.32
0.76
0.37
0.32

1
1
1
1
1
1

.00
16
.39
.47
.49
.27
.06
0.69
0.37
0.31

-t o d o

1.00
1.09
1.19
1.20
1.14
0.88
0.81
0.63
0.41
0.32

May

1.91
2.55
1.83
1.95
1.79

Jun

6.48
2.68
6.54
2.71
6.22
2.66
5.77
2.57
4.81
2.37
2.79
1.94
3.38
1.96
3.68
1.99
3.04
1.93
2.32
1.90

Jut

6.81
2.48
6.93
2.52
6.69
2.51
6.26
2.45
5.28
2.30
3.08
1.94
3.66
1.95
3.82
1.96
2.99
1.87
2.1
1.81

Aug

5.99
2.18
6.26
2.24
6.36
2.27
6.12
2.23
5.41
2.12
3.48
1.81
3.78
1.80
3.56
1.76
2.53
1.64
1.70
1.57

Sep

4.42
1.87
4.78
1.93
5.16
1.95
5.15
1.92
4.83
1.81
3.54
1.82
3.39
1.49
2.77
1.41
.78
.31
.25

1
1
1
1.25

Data period (1966-1975)

kWHh/mA2 per day.

slope/daily horizontal surface global irradiation).

1.00
1.02
1.00
0.93
0.80
0.50
0.56
0.56
0.45
0.35

1.00
1.01
0.96
0.89
0.74
0.43
0.52
0.57
0.47
0.36

1.00
1.02
0.98
0.92
0.77
0.45
0.54
0.56
0.44
0.31

1.00
1.04
1.06
1.02
0.90
0.58
0.63
0.59
0.42
0.28

.00
.08
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Estimated clear day means of daily global radiation Ge and diffuse radiation Dc on inclined planes,

Assumed dates
Horizontal
10 Deg South
30 Deg South
Latitude South
tit 42 27 N
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW

Vertical North

o
o
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®
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Jan 29

2.70
0.63
3.56
0.75
4.92
0.92
5.50
0.99
5.93
1.07
5.49
1.07
4.25
0.98
2.22
0.79
0.79
0.64
0.61
0.61

Feb 26 Mar 29 Apr 28 May 29 Jun 21

3.92
0.80

0.79
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1.32
2.05
1.16
1.07
1.07

7.51
1.46
7.77
1.40
7.96
1.52
7.68
1.58
6.78
1.64
4.23
1.67
4.81
1.71
4.56
1.68
2.98
1.52
1.62
1.39

Monthly clear day values of ratio (daily global irradiation

Horizontal

10 Deg South

30 Deg South
Latitude South
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW
Vertical North

Sunshine data
Mean sunshine
Max. sunshine

Ge/Gmax
Gc/Gmax
Gc/Gmax
Ge/Gmax
Ge/Gmax
Gc/Gmax
Gc/Gmax
Gc/Gmax
Ge/Gmax

Hours
Hours

1.00
1.32
1.82
2.04
2.20
2.03
1.57
0.82
0.29
0.23

w o~

OO O = = = s
w

o wm
o

8.36
1.51
8.42
1.47
8.09
1.54
7.53
1.59
6.25
1.64
3.40
1.68
4.43
1.75
4.79
1.79
3.52
1.67
2.10
1.85

8.50
1.53
8.49
1.48
8.04
1.58

3.80
1.75
2.42
1.63

Jul 4 Aug 4 Sep4

8.20
1.42
8.25
1.42
7.84
1.49
7.25
1.53
5.96
1.58
3.17
1.63
4.28
1.72
4.84
1.79
3.70
1.69
2.34
1.58

7.39
1.49
7.63
1.50
7.62
1.60
7.25
1.64
6.26
1.68
3.71
1.66
4.42
1.71
4.40
1.71
3.02
1.56
1.72
1.42

6.01
1.12
6.57
1.22
7.13
1.36
7.12
1.43
6.61
1.49
4.59
1.50
4.60
1.49
3.78
1.40
2.16
1.22
1.12
1.12

Oct Nov Dec Mean
3.25 1.91 1.47 4.06
1.31 0.97 0.74 1.79
3.73 2.28 1.81 4.35
1.36 0.99 0.76 1.82
4.40 2.85 2.34 4.62
1.40 1.00 0.75 1.82
4.60 3.07 2.56 4.58
1.39 0.98 0.73 1.78
4.59 3.18 2.70 4.24
1.33 0.92 0.68 1.66
3.80 2.83 2.48 3.09
1.15 0.77 0.56 1.37
3.20 2.29 1.93 2.99
1.13 0.75 0.56 1.36
2.16 1.39 1.03 2.49
1.08 0.70 0.54 1.32
1.15 0.72 0.51 1.71
0.94 0.64 0.50 1.24
0.90 0.62 0.48 1.28
0.90 0.62 0.48 1.20
1.00 1.00 1.00 1.00
1.15 1.19 1.23 1.07
1.35 1.49 1.59 1.14
1.41 161 1.74 1.13
1.41 1.66 1.84 1.04
1.17 1.48 1.69 0.76
0.99 1.20 1.31 0.74
0.67 0.73 0.70 0.61
0.35 0.38 0.35 0.42
0.28 0.32 0.33 0.31

kWh/m”2 per day.
Oct 4 Nov4 Decd Mean

4.62 3.05 2.33 5.71

on slope/daily horizontal surface global irradiation).

1.00
1.01
0.96
0.88
0.73
0.39
0.52
0.59
0.45
0.28

10.1
13.0

OO0 O OO = = =
~
=

-
w o

0.86 0.64 0.47 1.08
5.40 3.91 3.24 6.21
0.96 0.76 0.54 1.13
6.50 5.25 4.78 6.78
1.12 0.91 0.68 1.25
6.85 5.80 5.49 6.80
1.20 0.99 0.75 1.32
6.85 6.16 6.07 6.37
1.28 1.06 0.82 1.38
5.57 5.57 5.84 4.62
1.31 1.08 0.86 1.41
4.87 4.38 4.41 4.52
1.27 1.00 0.78 1.40
3.37 2.40 2.11 3.67
1.13 0.82 0.63 1.33
1.55 0.88 0.63 2.19
0.96 0.68 0.52 1.19
0.88 0.65 0.50 1.32
0.88 0.65 0.50 1.10
1.00 1.00 1.00 1.00
1.17 1.28 1.39 1.09
1.41 172 2.05 1.19
1.48 1.90 236 1.19
1.48 2.02 2.61 1.12
1.21 1.83 2.51 0.81
1.05 1.44 1.89 0.79
0.73 0.79 0.91 0.64
0.34 0.29 0.27 0.38

0.19 0.21 0.22 0.23

N
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SPAIN Site No. 262 ZARAGOZA Computer file SPAIN262.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 41 40'N Longitude 1 1'W Height 258 metres Data period (1966-1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. kWH/m”2 per day.

Jan Feb Mar  Apr  May Jun  Jul Aug Sep  Oct Nov Dec  Mean

Horizontal G mean 1.91 2.94 4,02 527 6.35 6.87 7.45 6.62 4.79 3.55 221 1.69 4.48
D mean 0.87 1.23 1.80 2.29 2.60 2.51 220 192 1.77 1.25 0.96 0.74 1.68
10 Deg South Gm 2.36 3.44 4,42 555 6.49 6.93 7.58 6.93 521 4.10 2.69 2.15 4.83
Dm 0.90 1.28 1.86 2.34 2,64 2.54 224 198 1.83 1.31 0.99 0.77 1.72
30 Deg South Gm 3.06 4.18 4.89 571 6.34 6.58 7.32 7.07 566 4.88 3.44 290 5.18
Dm 0.92 1.32 1.89 2.35 2.62 2.51 227 2.05 1.88 1.37 1.02 0.78 1.75
Latitude South  Gm 3.34 4.42 4095 556 6.00 6.12 6.87 6.84 567 5.12 3.72 3.21 5.16
tit 41 40'N  Dm 0.91 1.32 1.86 2.30 2.55 2.45 225 2.06 1.87 1.37 1.01 0.77 1.73
60 Deg South Gm 3.54 4.50 4.73 499 510 5.05 573 6.02 531 5.13 3.90 3.46 4.79
Om 0.86 1.27 1.76 2.14 2.37 2.28 2.16 2.01 1.79 1.34 0.97 0.73 1.64
Vertical South Gm 3.23 3.85 3.63 3.36 3.06 2.85 3.23 3.80 3.88 4.24 3.50 3.24 3.49
Om 0.74 1.10 1.48 1.77 195 1.92 191 1.80 1.55 1.19 0.84 0.64 1.41
Vertical SE/SW Gm 2.56 3.18 3.33 3.49 3.53 3.51 3.95 4,17 3.71 3.56 2.81 2.52 3.36
Dm 0.72 1.07 1.44 1.75 195 1.94 194 1.80 1.52 1.16 0.82 0.63 1.40
Vertical E/W Gm 1.47 2.04 2.57 3.16 3.59 3.81 4.17 3.92 3.00 2.36 1.66 1.38 2.77
Dm 0.67 0.97 1.34 1.70 194 196 195 1.76 1.43 1,05 0.75 0.59 1.34
Vertical NE/NW  Gm 0.69 1.04 159 2.23 2.78 3.09 3.18 2.69 1.86 1.19 0.79 0.60 1.82
Dm 0.61 0.87 1.23 1.58 1.85 1.89 1.84 1.62 1.31 095 0.68 0.54 1.25
Vertical North  Gm 0.58 0.83 1.17 1.57 199 2.24 2.13 1.68 1.25 0.91 0.65 0.52 1.30
Dm 0.58 0.83 1.17 1.52 1,78 1.85 1.77 1.63 1.25 0.91 0.65 0.52 1.20

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal . 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.24 1.17 1.10 1.05 1.02 1.01 1.02 1.05 1.09 1.15 1.22 1.27 1.08
30 Deg South Gm/Gmean 1.60 1.42 1.22 1.08 1.00 0.96 0.98 1.07 1.18 1.38 1.56 1.72 1.16
Laftitude South Gm/Gmean 1.75 1.50 1.23 1.05 0.94 0.89 0.92 1.03 1.18 1.44 1.68 1.90 1.15
60 Deg South Gm/Gmean 1.85 1.63 1.18 0.95 0.80 0.74 0.77 0.91 1.11 1.45 1.76 2.05 1.07
Vertical South Gm/Gmean 1.69 1.31 0.90 0.64 0.48 0.41 0.43 0.57 0.81 1.19 1.58 1.92 0.78
Vertical SE/SW Gm/Gmean 1.34 1.08 0.83 0.66 0.56 0.51 0.53 0.63 0.77 1.00 1.27 1.49 0.75
Verticak E/W  Gm/Gmean 0.77 0.69 0.64 0.60 0.56 0.56 0.56 0.59 0.63 0.67 0.75 0.82 0.62
Vertical NE/NW Gnv/Gmean 0.36 0.35 0.40 0.42 0.44 0.45 0.43 0.41 0.39 0.34 0.36 0.35 0.41%
Vertical North Gm/Gmean 0.30 0.28 0.29 0.30 0.31 0.33 0.29 0.25 0.26 0.26 0.29 0.31 0.29
Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes, kKWh/mA2 per day.
Assumed dales Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug 4 Sep4 Oct4 Nov4 Dec4 Mean
Horizontal Gmax 2.78 4.00 591 7.55 8.36 8.50 8.20 7.42 6.06 4.69 3.13 2.42 5.76
D clear 0.63 0.78 1.05 1.47 1.51 1.54 1.45 1.49 1.12 0.85 0.63 0.48 1.09
10 Deg South Ge 3.67 4.87 6.52 7.79 B.42 B8.47 8.22 7.64 6.62 548 4.02 3.34 6.26
De 0.77 0.96 1.11 1.42 1.48 1.49 1.42 1.51 1.23 0.97 0.77 0.56 1.14
30 Deg South Ge 5.02 6.05 7.27 7.95 8,06 7.99 7.78 7.60 7.16 6.56 5.35 4.88 6.81
De 0.93 1.12 1.25 1.562 1.55 1.54 1.49 1.60 1.36 1.13 0.92 0.69 1.26
Latitude South Ge 566 6.45 7.36 7.68 7.52 7.39 7.22 7.24 7.13 6.88 587 553 6.82
tit 41 40' N Dc 1.00 1.20 1.32 1.58 1,59 1.58 1.53 1.64 1.43 1.20 0.99 0.76 1.32
60 Deg South Ge 6.00 6.60 6.98 6.72 6.18 5.99 587 6.20 6.58 6.86 6.23 6.14 6.36
Dc 1.07 1.27 1.41 1.64 163 1.63 1.57 1.67 1.49 1.28 1.07 0.83 1.38
Vertical South Ge 6.52 6.67 5.07 4.15 3.31 3.10 3.08 3.63 4.53 554 560 587 4.58
bDc 1.08 1.27 1.45 166 1.68 1.67 1.62 1.65 1.50 1.31 1.08 0.87 1.40
Vertical SE/SW Ge 4.28 4.53 4.89 4.75 4.37 427 4.16 4.35 4.57 4.86 4.41 4.44 4.49
Dc 0.99 1.20 1.42 170 1.74 1.75 1.69 1.70 1.48 1.27 1.00 079 1.39
Vertical EW  Go 2.25 2.78 3.84 4.53 4,76 4.89 4.65 4.38 3.78 3.38 2.44 2.14 3.66
Oc 0.79 1.02 1.32 1.67 1.78 1.83 1.73 1.70 1.40 1.13 0.83 0.64 1.32
Vertical NE/NW Gc 0.81 1.14 2,06 2.97 3.53 3.79 3.52 3.01 2.17 1.56 0.90 0.65 2.18
Dc 0.65 0.85 1.15 151 1.66 1.73 1.63 1.55 1.22 0.96 0.69 0.54 1.18
Vertical North  Ge 0.62 0.80 1.07 1.62 2.10 2.41 215 1.71 1.13 0.89 0.66 0.51 1.31
Oc 0.62 0.80 1.07 1.38 154 1.62 1.52 1.41 1.12 0.89 0.66 0.51 1.10
Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).
Horizontal 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gc/Gmax  1.32 1.22 1.10 1.03 1.01 1.00 1.00 1.03 1.09 1.17 1.28 1.38 1.09
30 Deg South Ge/Gmax 1.81 1.51 1.23 1.05 0.96 0.94 095 1.02 1.18 1.40 1.71 2.02 1.18
Latitude South Ge¢/Gmax 2.00 1.61 1.25 1.02 090 0.87 0.88 0.98 1.18 1.47 1.88 2.29 1.18
60 Deg South Gc/Gmax 2.16 1.65 1.18 0.89 0.74 0.70 0.72 0.84 1.09 1.46 1.99 254 1.10
Vertical South Gc/Gmax 1.99 1.39 0.86 0.55 0.40 0.37 0.38 0.49 0.75 1.18 1.79 2.43 0.80
Vertical SE/SW Ge/Gmax 1.54 1.13 0.83 0.63 0.52 0.50 0.51 0.59 0.75 1.04 1.41 1.84 0.78
Vertical E/W  Gc/Gmax 0.81 0.69 0.65 0.60 0.57 0.57 0.57 0.59 0.62 0.72 0.78 0.88 0.63
Vertical NEJNW Gc/Gmax 0.29 0.28 0.35 0.39 0.42 0.45 0.43 0.41 0.36 0.33 0.29 0.27 0.38
Vertical North Ge/Gmax 0.22 0.20 0.18 0.22 0.25 0.28 0.26 0.23 0.19 0.19 0.21 0.21 0.23

Sunshine data
Mean sunshine  Hours
Max. sunshine Hours

5.8 6.5 7.7 9.1 9.9 1.6 107 .
10.4 106 118 13.1 13.1 128 124 11,
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SPAIN Site No. 264 SALAMANCA
Inclined surfaces - ground albedo 0.20 assumed.

Latitude 40 §7' N Longitude 5 30'W Height 793 metres

Computer file SPAIN264.INC

Units kWh/square metre per day

Estimated monthly means of daily global radiation Gm and diffuse radiation Om on inclined planes.

Jan Feb Mar  Apr May Jun

Horizontal G mean 1.80 2.86 3.80 5.23 6.30 6.89
D mean 0.91 1.27 1.85 2.27 2.56 2.42

10 Deg South Gm 2.16 3.31 4.14 549 6.42 6.94
Om 0.93 1.31 1.89 2.31 2.59 2.45

30 Deg South Gm 2.73 3.96 4.51 5.63 6.25 6.56
Dm 0.93 1.33 1.90 231 257 2.43

Latitude South Gm 2.93 4.15 4.54 549 592 6.13
tit 40 57' N Dm 0.91 1.32 1.86 2.26 2.50 2.37
60 Deg South Gm 3.07 4.20 4.30 4.89 499 5.00
Dm 0.84 1.25 1.72 2.10 2.31 2.21

Vertical South Gm 2.75 3.56 3.26 3.26 2.97 2.78
Dm 0.70 1.06 1.41 1.73 1.90 1.87

Vertical SE/SW Gm 2.21 2.96 3.02 3.42 3.46 3.48
Dm 0.69 1.04 1.39 1.72 1.91 1.89

Vertical E/W Gm 1.31 1.94 239 3.12 3.55 3.81
Dm 0.65 0.95 1.31 1.67 1.90 1.91

Vertical NE/NW Gm 0.67 1.03 1.53 222 2.77 3.09
Dm 0.61 0.87 1.21 1.56 1.81 1.85

Vertical North Gm 0.58 0.83 1.16 1.56 1.97 2.23
Dm 0.58 0.83 1.16 1.50 1.76 1.81

Jul

7.63
2.01
7.76
2.06
7.47
2.09
7.02
2.09
5.78
2.02
3.20
1.84
4.00
1.87
4.26
1.89
3.24
1.79
2.11
1.71

Aug

6.84
1.74
7.186
1.80
7.30
1.88
7.06
1.90
6.17
1.88
3.84
1.74
4.27
1.74
4.05
1.70
2.73
1.57
1.64
1.48

Sep

4.87
1.71
5.29
1.77

- W) W - W - U
~
»

Data period (1966-1975)
kWh/m”2 per day.

Oct Nov Dec Mean

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Vertical SE/SW Gm/Gmean 1. .03 0.80 0.65 0.55 0.50
Vertical E/W Gnmv/Gmean 0.73 0.68 0.63 0.60 0.56 0.55
Vertical NEENW Gm/Gmean 0.37 0.36 0.40 0.42 0.44 0.45
Vertical North Gm/Gmean 0.32 0.29 0.31 0.30 0.31 0.32

n
w
-

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.20 1.16 1.09 1.05 1.02 1.01
30 Deg South GnvGmean 1.52 1.38 1.19 1.08 0.99 0.95
Latitude South Gm/Gmean 1.63 1.45 1.20 1.05 0.94 0.89
60 Deg South GnvGmean 1.71 1.47 1.13 0.94 0.79 0.73
Vertical South Gm/Gmean 1.53 1.25 0.86 0.62 0.47 0.40

1

0

1.00
1.02
0.98
0.92
0.76
0.42
0.52
0.56
0.43
0.28

OO0 O0O0OO = =4 4
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1.00
1.09
1.18
1.18
1.10
0.80
0.77
0.62
0.38
0.25

Estimated clear day means of daily global radiation Ge and diffuse radiation Dc on inclined planes,

Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21
Horizontal Gmax 3.25 4.54 6.47 7.70 8.76 9.09
D clear 0.71 0.85 1.08 1.40 1.47 1.54

10 Deg South Ge 4.13 6539 7.03 7.93 8.75 8.96
De 0.74 0.91 1.04 1.33 1.39 1.40

30 Deg South Ge 5.65 6.68 7.82 8.06 8.34 8.41
Dc 0.90 1.07 1.19 1.44 1.46 1.46

Latitude South Ge 6.23 7.10 7.90 7.79 7.80 7.80
tilt 40 57N Dc 0.97 1.15 1.26 1.50 1.51 1.51
60 Deg South Ge 6.74 7.26 7.46 6.76 6.33 6.23
De 1.06 1.24 1.37 1.57 1.58 1.58

Vertical South Gc 6.18 6.10 5.37 4.11 3.32 3.15
Dc 1.09 1.2B 1.45 1.62 1.66 1.67

Vertical SE/SW Gc 4.79 4.96 5.21 4.77 4.48 4.40
De 1.00 1.21 1.43 1.65 1.72 1.74

Vertical E/W Ge 2.51 3.04 4.12 4.60 4.94 5.01
Dc 0.82 1.04 1.34 1.64 1.76 1.79

Vertical NE/NW  Gc 0.87 1.22 2.19 3.02 3.67 3.83
Dc 0.68 0.88 1.18 1.49 1.66 1.70

Vertical North  Gc 0.65 0.83 1.10 1.61 2.16 2.33
Dc 0.65 0.83 1.10 1.37 1.55 1.60

Jul 4 Aug4 Sep4

9.05
1.49
8.93
1.34
8.41
1.41
7.82
1.46
6.27
1.54
3.20
1.65
4.45
1.72
5.03
1.76
3.81
1.67
2.29
1.57

8.00
1.50
8.14
1.43
8.06
1.52
7.69
1.56
6.51
1.62
3.73
1.65
4.57
1.70
4.64
1.71
3.20
1.57
1.77
1.44

6.47
1.10
7.01
1.16
7.55
1.30
7.51
1.36
6.90
1.44
4.69
1.48
4.77
1.47
3.98
1.39
2.27
1.23
1.14
1.14

0.79 1.65
3.91 2.63 1.93 4.77
1.36 1.01 0.81 1.69
4.59 3.32 2.49 5.05
1.39 1.03 0.80 1.71
4.77 3.55 270 5.01
1.38 1.01 0.78 1.68
4.75 3.72 2.88 4.59
1.33 0.96 0.72 1.59
3.89 3.30 2.63 3.27
1.16 0.82 0.60 1.36
3.29 2.66 2.08 3.22
1.13 0.81 0.60 1.36
2.24 1.61 119 271
1.04 0.74 0.57 1.31
1.18 0.78 0.58 1.81
0.95 0.68 0.53 1.23
0.91 0.65 0.51 1.28
0.91 0.65 0.51 1.18
1.00 1.00 1.00 1.00
1.14 1.20 1.23 1.07
1.34 1.52 1.59 1.13
1.39 1.62 1.72 1.12
1.39 1.70 1.83 1.03
1.14 1.51 1.67 0.73
0.96 1.22 1.33 0.72
0.65 0.74 0.76 0.61
0.34 0.36 0.37 0.41
0.27 0.30 0.32 0.29

kWh/m”2 per day.

Oct 4 Nov4 Dec4 Mean

4.99 3.61 3.01 6.25
85 0.67 0.56 1.10
77 4.52 4.01 6.72
92 0.74 0.54 1.08

88 6.01 584 7.31
07 0.89 0.68 1.20
18 6.56 6.59 7.383
14 0.96 0.74 1.26
6.98 7.34 6.83

1.05 0.84 1.34
74 6.25 6.99 4.90

1.09 0.90 1.40

O =2 2 WA AN a2~ 2DOGNTO
-
o

Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 .00 1.00 1.00 1.00 1.00
10 Deg South Ge/Gmax  1.27 1.19 1.09 1.03 1.00 0.99
30 Deg South Ge/Gmax  1.74 1.47 1.21 1.05 0.95 0.93

1.01 0.89 0.86

60 Deg South Gc/Gmax  2.07 .60 1.15 0.88 0.72 0.69
Vertical South Gec/Gmax  1.90 .34 0.83 0.53 0.38 0.35
Vertical SE/SW Gc/Gmax  1.47 .09 0.81 0.62 0.51 0.48
Vertical E/W Ge/Gmax 0.77 0.67 0.64 0.60 0.56 0.55
Vertical NE/NW Gc¢/Gmax  0.27 0.27 0.34 0.39 0.42 0.42
Vertical North Gc¢/Gmax 0.20 0.18 0.17 0.21 0.25 0.26

1
1
1
Latitude South Ge/Gmax 1.92 1.56 1.22
1
1
1

Sunshine data
Mean sunshine  Hours
Max. sunshine Hours

.5 8.9 9.9
.8 13.1 13.0

™ w

1.00
0.99
0.93
0.86
0.69
0.35
0.49
0.56
0.42
0.25

12.0
12.7

1.00
1.02
1.01
0.96
0.81
0.47
0.57
0.58
0.40
0.22

1.2
12.4

COO0O0O =+ =+ = w4
4 WONNO =+ 40O
DOV AEWYDNDO

oo

05 4.91 5,27 4.80

25 1.01 0.83 1.39

63 2.71 2.52 3.89

12 0.85 0.69 1.33

.62 0.97 0.72 2.29

96 0.72 0.59 1.20
0.89 0.69 0.56 1.34
0.89 0.69 0.56 1.12
1.00 1.00 1.00 1.00
1.16 1.25 1.33 1.08
1.38 1.66 1.94 1.17
1.44 1.82 219 1.17
1.43 193 2.44 1.09
1.16 1.73 2.32 0.78
1.01 1.36 1.75 0.77
0.71 0.75 0.84 0.62
0.32 0.27 0.24 0.37
0.18 0.19 0.19 0.21
6.3 4.5 3.2 7.2
10.1 9.2 7.9 10.9
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SPAIN Site No. 265 TORTOSA Computer file SPAIN265.INC
inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 40 49' N Longitude 0 30'E Height 44 metres Data period (1966-1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. kWh/mA2 per day.

Jan Feb Mar  Apr May Jun Jul Aug  Sep Oct Nov  Dec Mean

Horizontal G mean 2.18 3.04 4.05 5.12 6.06 6.48 6.94 599 4.60 3.49 2.40 1.99 4.37
D mean 0.85 1.27 1.86 2.38 2.75 2.71 2.47 2.26 1.91 134 0.96 0.70 1.79

10 Deg South Gm 2.73 3.54 4.43 537 6.17 6.52 7.04 6.23 496 3.99 2.93 2,59 4.72
Dm 0.89 1.32 1.91 2.43 279 2.74 251 2.31 197 139 1.00 0.74 1.84

30 Deg South Gm 3.61 4.28 4.87 5.49 600 6.17 6.77 6.28 533 468 3.76 3.58 5.07
Dm 0.93 1.36 1.94 242 274 269 250 2.33 2.00 1.44 1.04 0.78 1.85

Latitude South Gm 3.94 4.51 492 534 569 577 6.38 6.06 531 487 4.05 3.97 5.07
tilt 40 49' N Dm 0.93 1.36 1.91 2.36 2.66 2.61 2.45 229 1.97 1.44 1.04 0.78 1.82

60 Deg South Gm 4.23 4.58 4.68 4.75 4.80 4.73 527 528 4.94 485 4.27 434 473
Dm 0.91 1.31 1.80 2.18 2.43 2.39 2.29 2.16 1.86 1.38 1.01 077 1.719

Vertical South Gm 3.88 3.90 3.57 3.18 290 2.71 3.01 3.35 3.57 3.98 3.83 4.09 3.50
Dm 0.81 1.14 1.50 1.77 1.96 1.95 1.94 183 1.57 1.21 0.89 0.70 1.44

Vertical SE/SW Gm 3.05 3.23 3.28 3.32 3.33 3.30 3.65 3.68 3.45 3.36 3.06 3.16 3.32
Dm 0.79 1.10 1.47 1.76 1.96 1.96 1.96 182 1.53 1.18 0.87 0.69 1.43

Vertical E/W Gm 1.72 2.09 2.57 3.04 3.40 3.58 3.87 3.51 2.85 228 1.81 168 2.70
Dm 0.71 1.00 1.37 1.71 1.95 1.98 1.98 1.79 1.45 1.08 0.79 0.63 1.37

Vertical NEENW  Gm 0.74 1.07 1.61 2.20 2.70 2.97 3.05 2.54 1.84 1.21 0.83 0.66 1.79
Dm 0.65 0.90 1.25 1.60 1.87 1.92 1.89 1.67 1.34 098 0.71 0.58 1.28

Vertical North Gm 0.62 0.86 1.19 1.59 2.00 2.24 2.14 1.73 1.28 0.93 0.68 0.55 1.32
Om 0.62 0.86 1.19 1.54 1.81 189 1.82 160 1.28 0.93 0.68 0.55 1.23

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.25 1.16 1.09 1.05 1.02 1.01 1.01 1.04 1.08 1.14 1.22 1.30 1.08
30 Deg South Gm/Gmean 1.66 1.41 1.20 1.07 0.99 0.95 0.98 1.05 1.16 1.34 1.57 1.80 1.16
Latitude South Gm/Gmean 1.81 1.48 1.22 1.04 0.94 0.89 0.92 1.01 1.15 139 1.69 200 1.16
60 Deg South Gm/Gmean 1.94 1.51 1.16 0.93 0.79 0.73 0.76 0.88 1.07 1.39 1.78 2.18 1.08
Vertical South Gm/Gmean 1.78 1.28 0.88 0.62 0.48 0.42 0.43 0.56 0.78 1.14 1.60 2.06 0.80
Vertical SE/SW Gm/Gmean 1.40 1.06 0.81 0.65 0.55 0.51 0.53 0.61 0.75 0.96 1.27 1.59 0.76
Vertical E/W Gm/Gmean 0.79 0.69 0.63 0.59 0.56 0.55 0.56 0.59 0.62 0.65 0.75 0.84 0.62
Vertical NE/NW Gm/Gmean 0.34 0.35 0.40 0.43 0.45 0.46 0.44 0.42 0.40 0.35 0.35 0.33 0.41
Vertical North Gm/Gmean 0.28 0.28 0.29 0.31 0.33 0.35 0.31 0.29 0.28 0.27 0.28 0.28 0.30
Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes, kWh/m#2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Nov4 Dec4d Mean
Horizontal Gmax 2.88 4.08 598 7.58 8.36 B8.50 8.20 7.44 6.11 4.77 3.22 2.52 5.81
D clear 0.63 0.81 1.09 1.50 1.55 1.58 1.46 1.53 1.16 0.89 0.64 0.49 1.11
10 Deg South Ge 3.79 4.94 6.57 7.80 B8.38 B.45 B8.21 7.64 6.64 554 4.12 3.46 6.30
De 0.80 0.99 1.13 1.44 150 1.51 1.45 1.54 1.26 1.00 0.80 0.59 1.17
30 Deg South Ge 5.15 6.10 7.29 7.93 B8.00 7.94 7.75 7.57 7.14 6.60 5.44 499 6.83
Dc 0.96 1.15 1.28 1.5 1.57 1.57 1.51 1.63 1.39 1.16 0.95 0.73 1.29
Latitude South Ge 5.66 6.47 7.37 7.67 7.50 7.38 7.22 7.23 7.11 6.88 5.92 560 6.84
tilt 40 49' N  Dc 1.03 1.22 1.34 1.60 1.61 1.60 1.54 1.66 1.45 1.23 1.02 0.79 1.34
60 Deg South Ge 6.11 6.61 6.95 6.66 6.09 5.91 581 6.13 6.53 6.85 6.29 6.23 6.35
De 1.11 1.31 1.43 1.66 1.65 1.64 1.59 1.69 1.52 1.31 1.10 0.87 1.41
Vertical South  Ge 5.59 5.54 5.02 4.06 3.23 3.02 3.00 3.55 4.45 5.49 562 692 4.54
Dc 1.1 1.30 1.47 1.68 1.68 1.68 1.63 1.67 1.51 1.34 1.11 0.91 1.42
Vertical SE/SW Gc 4.34 4,52 4.86 4.69 4.31 4.17 412 4.31 4.52 4.84 4.43 4.49 4.47
Oc 1.02 1.23 1.45 1.71 1.75 1.75 1.70 1.72 1.51 1.29 1.03 0.83 1.42
Vertical E/W Ge 2.31 2.80 3.85 4.52 4.74 4.74 4.64 436 3.78 3.40 2.47 2.18 3.65
Dc 0.82 1.04 135 1,69 1.79 1.81 1.75 1.72 1.42 1.15 0.86 0.67 1.34
Vertical NE/NW  Ge 0.83 1.17 2.08 2.99 3.54 3.64 3.54 3.03 219 159 0.92 0.68 2.19
De 0.67 0.87 1.18 1.53 1.68 1.71 1.65 1.57 1.24 0.98 0.71 0.56 1.20
Vertical North Gec 0.64 0.81 1.09 1.63 2.12 2.25 2.17 1.72 1.15 0.91 0.68 0.54 1.31
Dc 0.64 0.81 1.09 1.40 1.56 1.59 1.54 1.43 1.14 0.91 0.68 0.54 1.11

Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gc/Gmax  1.32 1.21 1.10 1.03 1.00 0.99 1.00 1.03 1.09 1.16 1.28 1.37 1.08
30 Deg South Ge/Gmax 1.79 1.50 1.22 1.05 0.96 0.93 0.94 1.02 1.17 1.38 1.69 1.98 1.18
Latitude South Gc/Gmax 1.97 1.59 1.23 1.01 0.90 0.87 0.88 0.97 1.16 1.44 1.84 222 1.18
60 Deg South Gc/Gmax  2.12 1.62 1.16 0.88 0.73 0.69 0.71 0.82 1.07 1.44 1.95 2.47 1.09
Vertical South Ge/Gmax 1.94 1.36 0.84 0.54 0.39 0.35 0.37 0.48 0.73 1.15 1.76 2.35 0.78
Vertical SE/SW Ge/Gmax 1.51 1.11 0.81 0.62 0.52 0.49 0.50 0.58 0.74 1.01 1.38 1.78 0.77
Vertical E/W Ge/Gmax 0.80 0.69 0.64 0.60 0.57 0.56 0.57 0.59 0.62 0.71 0.77 0.87 0.63
Vertical NE/NW Gc¢/Gmax  0.29 0.29 0.35 0.39 0.42 0.43 0.43 0.41 0.36 0.33 0.29 0.27 0.38
Vertical North Gc¢/Gmax 0.22 0.20 0.18 0.22 0.25 0.26 0.26 0.23 0.19 0.19 0.21 0.21 0.22
Sunshine data

Mean sunshine  Hours 5.1 59 6.4 7.2 83 89 103 90 7.2 6.5 53 5.1 7.1
Max. sunshine Hours 9.4 10.4 10.6 11.8 13.0 13.0 129 123 113 102 9.5 8.4 11.1
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SPAIN Site No. 266

Inclined surfaces - ground albedo 0.20 assumed.
Longitude 3 43'W

Latitude 40 27' N

MADRID

Height 669 metres

Computer file SPAIN266.INC

Units kWh/square metre per day

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes.
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kWhmA2 per day.
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UNITEDKINGDOM  Site No. 13 LERWICK Computer file UKING013.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 60 8' N Longitude 1 11'W Height 82 metres Data period {1966-1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. kWHhm”2 per day.

Jan Feb Mar  Apr May Jun Jul Aug  Sep  Oct Nov  Dec  Mean

Horizontal G mean 0.21 0.78 1.75 3.27 3.94 480 4.15 3.35 2.06 1.02 0.37 0.14 2.16
D mean 0.18 0.51 1.08 1.91 230 2.69 2.56 2.06 1.29 0.68 0.28 0.12 1.31
10 Deg South Gm 0.25 0.96 1.98 3.51 4.07 4.89 4.26 3.53 2.26 1.20 0.47 0.17 2.30
Dm 0.18 0.52 1.09 1.94 231 2.71 2.57 2.09 1.31 0.69 0.29 0.13 1.32
30 Deg South Gm 0.32 1.25 2.30 3.76 4.10 4.83 4.22 3.66 2.51 1.47 0.63 0.22 2.44
Dm 0.18 0.52 1.07 1.90 2.23 2.63 2.48 2.03 1.28 0.68 0.29 0.12 1.29
Latitude South Gm 0.37 1.47 2.39 3.53 3.55 4.07 3.59 3.31 2.47 1.63 0.76 0.25 2.28
tiit 60 8' N Dm 0.15 0.47 0.93 1.66 1.91 225 2.10 1.75 1.10 0.59 0.26 0.11 1.11
60 Deg South Gm 0.37 1.47 2.39 3.54 3.56 4.07 3.60 3.31 2.48 1.63 0.76 0.25 2.29
Dm 0.15 0.47 0.93 1.67 1.91 226 2.10 1.75 1.10 0.5¢ 0.26 0.11 1.11
Vertical South Gm 0.35 1.38 2.03 2.70 2.50 2.78 2.49 2.44 2.00 1.46 0.74 0.24 1.76
Dm 0.12 0.38 0.73 1.31 1.48 1.76 1.61 1.36 0.86 0.47 0.20 0.08 0.87
Vertical SE/SW Gm 0.28 1.09 1.78 2.62 2.59 2.96 2.58 2.42 181 1.21 0.58 0.19 1.68
Dm 0.12 0.37 0.73 1.30 1.46 1.74 159 1.34 0.85 0.47 0.20 0.08 0.86
Vertical E/W Gm 0.15 0.60 1.26 2.20 2.45 2.99 2.51 2.15 1.37 0.76 0.30 0.10 1.41%
Dm 0.11 0.35 0.70 1.25 1.44 1.72 1.57 1.31 0.82 0.44 0.19 0.08 0.83
Vertical NE/NW  Gm 0.11 0.33 0.80 1.56 1.97 2.53 2.11 1.65 0.93 0.45 0.17 0.07 1.06
Dm 0.11 0.32 0.67 1.19 1.42 1.70 1.55 1.26 0.78 0.41 0.17 0.07 0.81%
Vertical North Gm 0.10 0.31 0.64 1.21 1.62 2.17 1.82 1.34 0.76 0.40 0.16 0.07 0.89
Om 0.10 0.31 0.64 1.16 1.41 1.69 1.54 1.24 0.76 0.40 0.16 0.07 0.79
Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).
Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South GnVGmean 1.19 1.23 1.13 1.07 1.03 1.02 1.03 1.05 1.10 1.18 1.27 1.21 1.07
30 Deg South Gm/Gmean 1.52 1.60 1.31 1.15 1.04 1.01 1.02 1.09 1.22 1.44 1.70 1.57 1.13
Latitude South Gm/Gmean 1.76 1.88 1.37 1.08 0.90 0.85 0.87 0.99 1.20 1.60 2.05 1.79 1.06
60 Deg South GnVGmean 1.76 1.88 1.37 1.08 0.90 0.85 0.87 0.99 1.20 1.60 2.05 1.79 1.06
Vertical South GmvGmean 1.67 1.77 1.16 0.83 0.63 0.58 0.60 0.73 0.97 1.43 2.00 1.71 0.81
Vertical SE/SW Gm/Gmean 1.33 1.40 1.02 0.80 0.66 0.62 0.62 0.72 0.88 1.19 157 1.36 0.78
Vertical E/W Gm/Gmean 0.71 0.77 0.72 0.67 0.62 0.62 0.61 0.64 0.67 0.75 0.81 0.71 0.65
Vertical NE/NW Gmv/Gmean 0.52 0.42 0.46 0.48 0.50 0.53 0.51 0.49 0.45 0.44 0.46 0.50 0.49
Vertical North Gm/Gmean 0.48 0.40 0.37 0.37 0.41 0.45 0.44 0.40 0.37 0.39 0.43 0.50 0.41
Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes, KWh/mA2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Nov4 Dec4 Mean
Horizontal Gmax 0.64 186 3.68 5.60 7.35 8.04 7.40 6.27 4.19 2.40 0.95 0.35 4.07
D clear 0.26 0.50 0.58 1.08 0.80 1.10 1.05 1.30 0.85 0.57 0.35 0.13 0.72
10 Deg South Ge 1.11 2.62 4.46 6.14 7.71 8.32 7.67 6.72 4.85 3.12 1.48 0.77 4.59
bc 0.32 0.57 0.63 1.12 0.87 1.15 1.10 1.33 0.89 0.62 0.39 0.18 0.76
30 Deg South CGe 1.93 3.92 5.67 6.85 7.99 B8.48 7.86 7.30 586 4.36 2.43 1.50 5.35
De 0.41 0.69 0.76 1.26 1.00 1.29 1.23 1.47 103 0.75 0.49 0.23 0.88
Latitude South Ge 2.74 504 6.31 6.71 7.13 7.40 6.92 6.89 6.22 5.30 3.33 2.26 5.52
tit 60 8' N Oc 0.49 0.81 0.91 1.42 1.24 1.49 1.43 1.62 1.18 0.87 0.57 0.28 1.03
60 Deg South Ge 2.74 503 631 6.71 7.14 7.41 693 6.90 6.23 5.30 3.33 2.26 5.52
Dc 0.49 0.81 0.91 1.42 1.24 1.49 1.43 1.62 1.18 0.87 0.57 0.28 1.03
Vertical South Gec 2.87 490 5,43 5.07 4.90 4.97 469 5.04 512 4.94 3.40 2.44 4.48
Oc 0.48 0.81 0.98 1.46 1.45 165 1.57 1.64 1.22 0.88 0.56 0.28 1.08
Vertical SE/SW Ge 2.11 3.83 4.81 5.22 549 5.60 5.27 5127 4.85 3.95 2.53 1.76 4.22
De 0.41 0.76 0.96 1.45 1.46 1.66 1.58 1.63 1.19 0.82 0.49 0.24 1.05
Vertical E/W  Gc 0.86 1.99 3.26 4.50 5.61 581 543 4.69 3.64 222 1.09 0.55 3.31
De 0.30 0.60 0.88 1.39 1.46 1.66 1.57 1.57 1.09 0.69 0.38 0.17 0.98
Vertical NEINW  Gc 0.26 0.69 1.50 2.78 4.09 4.32 4.02 3.04 1.92 0.84 0.34 0.15 2.00
Dc 0.25 0.50 0.79 1.23 1.40 1.56 1.48 1.40 0.94 0.58 0.32 0.15 0.89
Vertical North Ge 0.24 0.48 0.75 1.61 2.90 3.13 2.91 1.87 0.98 0.56 0.31 0.15 1.33
Dc 0.24 0.48 0.75 1.14 1.35 1.49 1.41 1.29 0.87 0.56 0.31 0.15 0.84
Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).
Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Ge/Gmax  1.73 1.41 1,21 1.10 1.05 1.083 1.04 1.07 1.16 1.30 1.56 2.20 1.13
30 Deg South Gc/Gmax 3.02 2.11 1.54 1.22 1.09 1.05 1.06 1.16 1.40 1.82 2.56 4.29 1.31
Latitude South Gc/Gmax 4.28 2.71 1.72 1.20 0.97 0.92 0.94 1.10 1.48 2.21 3.51 6.46 1.36
60 Deg South Ge/Gmax 4.28 2.70 1.72 1.20 0.97 0.92 0.94 1.10 1.49 2.21 3.51 6.46 1.36
Vertical South Gc/Gmax 4.48 2.63 1.48 0.90 0.67 0.62 0.63 0.80 1.22 2.06 3.58 6.97 1.10
Vertical SE/SW Gc/Gmax 3.30 2.06 1.31 0.93 0.75 0.70 0.71 0.84 1.16 1.65 2.66 5.03 1.04
Vertical E/W Ge/Gmax  1.34 1,07 0.89 0.80 0.76 0.72 0.73 0.75 0.87 0.93 1.15 1.57 0.81
Vertical NE/NW Gc/Gmax  0.41 0.37 0.41 0.50 0.56 0.54 0.54 0.49 0.46 0.35 0.36 0.43 0.49
Vertical North Gc/Gmax 0.38 0.26 0.20 0.29 0.40 0.39 0.39 0.30 0.23 0.23 0.33 0.43 0.33
Sunshine data
Mean sunshine  Hours 0.6 2.1 2.8 4.6 4.5 5.9 4.3 4.2 29 2.1 1.1 0.4 3.0
Max. sunshine Hours 4.1 7.5 9.1 114 138 153 138 127 9.7 7.6 4.9 3.2 9.4
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UNITEDKINGDOM  Site No. 22
Inclined surfaces - ground albedo 0.20 assumed.
Longitude 3 12' W

Latitude 55 19' N

ESKDALEMUIR

Height 242 metres

Computer file UKING022.INC

Units kWh/square metre per day

Estimated monthly means of daily global radiation Gm and diffuse radiation Om on inclined planes.
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UNITEDKINGDOM  Site No. 24 ALDERGROVE Computer file UKING024.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 54 39'N Longitude 6 13' W Height 68 metres Data period (1.1968-12.1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. kKWHm”2 per day.

Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov Dec Mean

Horizontal G mean 0.48 1.15 2.17 3.62 4.35 523 433 359 264 138 0.72 0.39 2.51
D mean 0.35 0.73 1.31 2,17 2.62 2.93 2.69 2.20 1.61 0.90 0.47 0.28 1.53
10 Deg South Gm 0.59 1.37 2.41 3.86 4.49 5.33 4.43 3.76 2.87 1.58 0.90 0.50 2.68
Dm 0.36 0.75 1.34 2.22 2.65 2.96 2.7t 2.23 1.64 0.92 0.48 0.29 1.55
30 Deg South Gm 0.77 1.71 2.73 4.09 4.49 523 437 3.85 3.14 187 1.20 0.69 2.85
[3.4] 0.35 0.76 1.33 2.21 2.59 2.88 2.63 2.18 1.61 0.92 0.48 0.29 1.52
Latitude South Gm 0.88 1.91 2.79 3.89 4.01 4.55 3.84 3.53 3.09 1.99 1.41 0.84 2.73
tilt 54 39' N  Dm 0.31 0.70 1.22 2.08 2.32 2.57 2.33 1.95 1.47 0.85 0.44 0.27 1.37
60 Deg South Gm 0.89 1.92 2.76 3.78 3.85 4.34 3.67 3.41 3.03 1.98 1.43 0.85 2.66
Dm 0.30 0.69 1.18 1.98 2.24 2.48 2.24 1.88 1.42 0.82 0.43 0.26 1.33
Vertical South  Gm 0.85 1.74 2.27 2.81 2.65 2.87 2.48 2.43 2.38 1.72 1.35 0.83 2.03
Dm 0.24 0.56 0.95 1.56 1.73 1.93 1.71 1.46 1.12 0.66 0.35 0.21 1.04
Vertical SE/SW Gm 0.67 1.43 2.02 2.71 274 3.09 2.59 2.43 2.17 1.44 1.06 0.64 1.92
Dm 0.24 0.55 0.93 1.53 1.71 1.92 1.70 1.44 1.10 0.65 0.34 0.20 1.03
Vertical E/W Gm 0.36 0.87 1.49 2.28 2.59 3.07 2.50 2.16 1.69 0.95 0.56 0.32 1.57
Dm 0.23 0.50 0.88 1.45 1.68 1.90 1.67 1.39 1.05 0.60 0.32 0.19 0.99
Vertical NE/NW  Gm 0.22 0.50 0.96 1.64 2.09 2.55 2.08 1.66 1.16 0.59 0.30 0.18 1.186
Dm 0.21 0.46 0.81 1.33 1.61 1.85 1.62 1.33 0.98 0.55 0.29 0.17 0.94
Vertical North Gm 0.20 0.43 0.78 1.29 1.72 2.11 176 1.35 0.94 0.52 0.28 0.17 0.96
Dm 0.20 0.43 0.78 1.27 1.57 1.82 1.60 1.30 0.94 0.52 0.28 0.17 0.91

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.23 1.19 1.11 1.07 1.03 1.02 1.02 1.05 1.09 1.14 1.25 1.28 1.07
30 Deg South Gm/Gmean 1.60 1.49 1.26 1.13 1.03 1.00 1.0% 1.07 1.19 1.36 1.67 1.77 1.13
Latitude South Gm/Gmean 1.83 1.66 1.29 1.08 0.92 0.87 0.89 0.98 1.17 1.44 196 2.15 1.09
60 Deg .South Gm/Gmean 1.85 1.67 1.27 1.04 0.88 0.83 0.85 0.95 1.15 1.43 1.99 2,18 1.06
Vertical South Gm/Gmean 1.77 1.51 1.05 0.78 0.61 0.55 0.57 0.68 0.90 1.25 1.88 2.13 0.81
Vertical SE/SW Gm/Gmean 1.40 1.24 0.93 0.75 0.63 0.59 0.60 0.68 0.82 1.04 1.47 1.64 0.76
Vertical E/W Gm/Gmean 0.75 0.76 0.69 0.63 0.60 0.59 0.58 0.60 0.64 0.69 0.78 0.82 0.63
Vertical NE/NW Gm/Gmean 0.46 0.44 0.44 0.45 0.48 0.49 0.48 0.46 0.44 0.43 0.42 0.46 0.46
Vertical North Gm/Gmean 0.42 0.37 0.36 0.36 0.40 0.40 0.41 0.38 0.36 0.38 0.39 0.44 0.38
Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes, kWh/mA2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Nov4 Decd4 Mean
Horizontat Gmax 1.19 2.30 4.09 6.01 7.21 8.18 7.50 6.32 5.01 2.87 1.54 0.87 4.43
D clear 0.38 0.66 0.81 1.57 1.45 1.58 1.49 1.46 1.17 0.83 0.45 0.29 1.01
10 Deg South Ge 1.79 3.04 4,84 651 7.55 8.39 7.71 6.75 5.65 3.59 2.21 1.49 4.97
De 0.45 0.79 0.94 1.64 1,55 1.57 1,50 1.53 1.22 0.95 0.53 0.35 1.09
30 Deg South- Ge 2.83 4.21 5.86 7.08 7.69 8.41 7.77 7.13 6.58 4.69 3.34 2.60 5.69
Dc 0.55 0.94 1.08 1.79 1.65 1.68 1.61 1.65 1.38 1.12 0.65 0.44 1.21%
Latitude South Ge 3.68 5.01 6.26 6.86 6.94 7.44 6.92 6.72 6.80 537 4.22 3,55 5.82
tit 54 39' N Dc 0.64 1.05 1.21 1.88 175 1.78 1.70 1.74 1.51 1.25 0.74 0.52 1.31
60 Deg South Ge 3.78 5.08 6.21 6.68 6.64 7.09 6.60 6.50 6.70 540 4.32 3.68 5.72
Dc 0.65 1.07 1.23 1.89 1.76 1.80 1.72 1.75 1.53 1,26 0.75 0.53 1.33
Vertical South Ge 3.80 4.73 5.11 4,83 4.33 4.49 4,23 452 5.27 4.83 4.24 3.84 4.51
De 0.64 1.04 1.24 179 1.75 1.83 1.74 1.71 1.51 1.23 0.75 0.54 1.31
Vertical SE/SW Ge 2.82 3.74 459 4.86 4.87 5.18 4.84 4.80 4.97 4.01 3.17 2.80 4.22
De 0.57 0.96 1.19 1.78 1.78 1.87 1.77 1.72 1.48 1.15 0.67 0.46 1.28
Vertical E/W Ge 1.22 2.03 3.24 4,05 476 5.34 485 4.33 3.76 2.45 1.43 1.08 3.22
Dc 0.43 0.77 1.06 1.66 1.76 1.90 1.76 1.67 1.35 0.96 0.52 0.34 1.18
Vertical NE/NW  Gec 0.39 0.79 1.57 2.47 3.35 3.94 3.48 2.84 2.02 1.07 0.47 0.29 1.90
Dc 0.36 0.62 0.91 1.42 1.60 1.77 1.62 1.48 1.15 0.76 0.43 0.28 1.03
Vertical North Ge 0.35 0.59 0.84 1.43 2.15 2.71 2.28 1.73 1.10 0.69 0.42 0.27 1.22
De 0.35 0.59 0.84 1.27 1.48 166 1.50 1.34 1.04 0.69 0.42 0.27 0.96

Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Ge/Gmax  1.50 1.32 1.18 1.08 1.05 1.03 1.03 1.07 1.13 1.25 1.43 1.71 1.12
30 Deg South Ge/Gmax 2.38 1.83 1.43 1.18 1.07 1.03 1.04 1.13 1.31 1.63 2.17 2,99 1.28
Latitude South Gc/Gmax 3.09 2.18 1.53 1.14 0.96 0.91 0.92 1.06 1.36 1.87 2.74 4.08 1.31
60 Deg South Gc/Gmax 3.18 2.21 1.52 1.11 0.92 0.87 0.88 1.03 1.34 1.88 2.81 4.23 1.29
Vertical South Gc/Gmax 3.19 2.06 1.25 0.80 0.60 0.55 0.56 0.71 1.05 1.68 2.75 4.41 1.02
Vertical SE/SW Gc/Gmax 2.37 1.63 1.12 0.81 0.68 0.63 0.64 0.76 0.99 1.40 2.06 3.22 0.95
Vertical E/W Ge/Gmax 1.02 0.88 0.79 0.67 0.66 0.65 0.65 0.69 0.75 0.85 0.93 1.24 0.73
Vertical NE/NW Gc/Gmax 0.33 0.34 0.38 0.41 0.47 0.48 0.46 0.45 0.40 0.37 0.31 0.33 0.43
Vertical North Gc/Gmax 0.29 0.26 0.20 0.24 0.30 0.33 0.30 0.27 0.22 0.24 0.27 0.31 0.28
Sunshine data

Mean sunshine Hours 1.2 2.6 3.5 5.6 5.5 6.6 5.0 4.5 3.8 2.7 2.0 1.2 3.7
Max. sunshine Hours 5.6 8.2 9.9 12.4 139 147 133 124 11.0 8.7 6.9 5.6 10.2
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UNITEDKINGDOM  Site No. 26

Inclined surfaces -

Latitude 53 50' N

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes.
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ground albedo 0.20 assumed.
Longitude 1 8' W

CAWOOD Computer file UKING026.INC
Units kWh/square metre per day

Height 6 metres

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).
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2.62
0.88
3.24
0.88
4.43
1.04
5.23
1.17
5.31
1.19
4.92
1.16
3.89
1.06
2.12
0.85
0.85
0.68
0.64
0.64

Mar Apr May Jun  Jul Aug Sep Oct Nov
2.08 3.31 4.38 509 4,34 3.66 2.64 1.53 0.88
1.33 2.12 2.78 2.87 2.75 2.28 1.65 0.99 0.57
2.29 3.49 452 5.18 4.44 3.8B4 2.86 1.74 1.09
1.35 2.15 2.82 2.90 2.77 2.31 1.68 1.01 0.58
2.54 3.64 4.52 507 4.37 3.93 3.11 2.04 1.43
1.32 2.11 2.75 2.81 2.69 2.28 1.66 1.00 0.58
2.55 3.42 4.06 4.44 386 3.63 3.05 2.16 1.65
1.20 1.91 2.48 2.53 2.39 2.07 1.51 0.91 0.54
2.51 3.30 3.86 4.20 3.66 3.49 2.97 2.15 1.68
1.15 1.84 2.38 2.43 2.29 199 1.46 0.88 0.52
2.03 2.42 2.66 2.77 2.46 2.49 2.32 1.85 1.58
0.90 1.42 182 1.89 1.74 1.54 1.15 0.70 0.42
1.80 2.34 2.72 2.98 2.57 2.47 2.12 1.55 1.24
0.90 1.40 1.80 1.87 1.73 1.52 1.13 0.69 0.41
1.34 2.00 2.55 2.98 2.48 2.19 1.66 1.03 0.67
0.85 1.34 176 1.86 1.70 1.46 1.06 0.65 0.39
0.91 1.50 2.06 2.48 2.07 1.68 1.15 0.65 0.36
0.80 1.26 1.67 1.80 1.65 1.37 0.99 0.60 0.35
0.77 1.23 1.72 2.06 1.75 1.36 0.95 0.57 0.34
0.77 1.22 1.62 1.78 1.62 1.32 0.95 0.57 0.34
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.10 1.05 1.03 1.02 1.02 1.05 1.08 1.14 1.24
1.22 1.10 1.03 1.00 1.01 1.07 1.18 1.33 1.63
1.23 1.03 0.93 0.87 0.89 0.99 1.15 1.41 1.88
1.21 1.00 0.88 0.82 0.84 0.95 1.13 1.40 1.91
0.98 0.73 0.61 0.54 0.57 0.68 0.88 1.21 179
0.87 0.71 0.62 0.58 0.59 0.68 0.80 1.01 1.41
0.64 0.60 0.58 0.58 0.57 0.60 0.63 0.67 0.76
0.44 0.45 0.47 0.49 0.48 0.46 0.44 0.43 0.41
0.37 0.37 0.39 0.41 0.40 0.37 0.36 0.37 0.39

4.38
0.86
5.12
0.95
6.16
1.10
6.56
1.23
6.50
1.25
5.31
1.27
4.79
1.28
3.39
1.10
1.65
0.94
0.88
0.88

5.87 7.19 8.02 7.33 6.21 4.69 3.13 174
1.49 1.82 1.52 162 1.73 1.23 0.89 0.56
6.39 7.51 8.27 7.55 6.61 532 3.81 2.43
1.59 1.90 1.57 1.65 1.80 1.34 0.93 0.62
6.91 7.64 826 7.59 6.97 6.15 4.97 3.67
1.73 199 1.68 1.74 192 1.50 1,10 0.76
6.69 6.91 7.32 6.78 6.58 6.32 5.67 4.62
1.82 2.04 1.77 1.81 1.98 1.61 1.23 0.88
6.48 6.57 6.92 6.42 6.32 6.22 5.71 4.76
1.83 2.03 1.79 1.82 1.98 1.63 1.25 0.89
4.65 4.29 4.33 4.09 4.39 4.87 509 4.67
1.74 191 181 178 184 1.56 1.23 0.89
4.72 4.75 503 4.68 4.60 4.57 4.27 3.58
1.73 195 1.85 1.82 1.86 1.53 1.16 0.79
3.97 4.57 5.11 4.67 4.10 3.46 2.66 1.75
1.62 1.93 185 1.82 1,79 1.38 0.97 0.61
2.44 3.21 3.69 3.37 270 1.89 1.17 0.60
1.39 1.73 1.71 166 1.56 1.15 0.78 0.49
1.41 2,08 2.41 221 1.67 1.08 0.71 0.46
1.25 1.67 1.58 1.53 1.39 1.03 0.71 0.46

Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal

10 Deg South

30 Deg South
Latitude South
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW
Vertical North

Sunshine data
Mean sunshine
Max. sunshine

Gc/Gmax
Ge/Gmax
Gc/Gmax
Gc/Gmax
Gc/Gmax
Ge/Gmax
Ge/Gmax
Ge/Gmax
Ge/Gmax

Hours
Hours

1.00
1.41
2.16
2.74
2.82
2.80
2.10
0.91
0.33
0.30

o —-
PN

1.00
1.24
1.69
2.00
2.03
1.88
1.49
0.81
0.32
0.24

~N N
(S =]

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.09 1.04 1.03 1.03 1.06 1.13 1.22 1.40
1.18 1.06 1.03 1.03 1.12 1.31 159 2.11
1.14 0.96 0.91 093 1.06 1.35 1.81 2.65
1.10 0.91 0.86 0.88 1.02 1.33 1.82 2.74
0.79 0.60 0.54 0.56 0.71 1.04 1.63 2.68
0.80 0.66 0.63 0.64 0.74 0.97 1.36 2.06
0.68 0.64 0.64 0.64 0.66 0.74 0.85 1.01
0.42 0.45 0.46 0.46 0.44 0.40 0.37 0.34
0.24 0.29 0.30 0.30 0.27 0.23 0.23 0.26
4.1 5.6 6.4 49 50 3.7 2.6 2.1

121 140 149 133 124 107 8.3 7.1

Data period (7.1968-12.1975)

kWHm?2 per day.
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UNITEDKINGDOM ~ Site No. 30 SUTTON BONNINGTON Computer file UKING030.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 52 50' N Longitude 1 15'W Height 118 metres Data period (9.1968-12.1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined pianes. KWH/mA2 per day.

Jan Feb  Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Mean

Horizontal G mean 0.54 1.06 1.91 3.03 4.21 4.86 435 3.68 2.68 1.52 0.79 0.45 2.43
D mean 0.40 0.76 1.22 1.96 2.52 2.78 2.69 2.32 1.64 0.96 0.53 0.33 1.5%

10 Deg South Gm 0.64 1.21 2.10 3.20 4.35 4.96 4.46 3.86 2.91 1,74 0.96 0.56 2.59
Dm 0.40 0.79 1.24 2,00 2.55 2.80 2.72 2,37 1.68 0.99 0.55 0.34 1.54

30 Deg South Gm 0.81 1.43 2.33 3.34 4.34 4.85 4.40 3.97 3.18 2.06 1.23 0.73 2.73
Dm 0.40 0.80 1.23 1.98 250 273 2.65 2.36 1.69 1.00 0.56 0.33 1.52

Latitude South Gm 0.91 1.52 235 3.16 3.92 4.27 3.92 3.70 3.16 2,19 1.40 0.84 2.62
tit 52 50°' N Dm 0.36 0.75 1.14 1.82 227 2.47 239 2.17 1.57 0.94 0.53 0.30 1.40

60 Deg South Gm 0.92 152 230 3.03 3.71 4.00 3.69 3.53 3.07 2.18 1.42 0.86 2.52
Dm 0.35 0.73 1.09 1.74 2,17 2.35 2.28 2.08 1.52 0.91 0.51 0.29 1.34

Vertical South Gm 0.85 1.32 1.86 222 2.583 2.62 2.47 2.52 2.40 1.88 1.31 0.81 1.90
Dm 0.27 0.59 0.87 135 1.68 1.82 1.74 1.61 1.21 0.74 0.42 0.23 1.05

Vertical SE/SW Gm 0.68 1.10 1.65 2.13 2.62 2.82 2,59 2.48 2.18 1.58 1.04 0.64 1.80
Dm 0.27 0.57 0.85 133 1.67 1.82 1.73 1.58 1.18 0.72 0.40 0.22 1.03

Vertical E/W Gm 0.38 0.71 1,22 1.81 2.47 2.81 2.49 2.18 1.69 1.03 0.58 0.34 1.48
Dm 0.26 0.50 0.80 1.26 1.63 1.80 1.70 1.50 1.09 0.65 0.36 0.22 0.98

Vertical NE/NW  Gm 0.24 0.46 0.82 1.36 1.98 2.34 2.06 1.65 1.15 0.63 0.33 0.20 1.10
Dm 0.24 0.44 0.73 1.16 155 1.74 1,63 1.38 0.99 0.58 0.33 0.20 0.92

Vertical North  Gm 0.23 0.42 0.70 1.12 1.62 1.93 1.71 1.34 0.94 0.55 0.31 0.19 0.92
Dm 0.23 0.42 0.70 1.11 1,50 1.70 1.58 1.31 0.94 0.55 0.31 0.19 0.88

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.18 1.14 1.10 1.06 1.03 1.02 1.02 1.05 1.09 1.14 1.22 1.24 1.07
30 Deg South Gm/Gmean 1.50 1.35 1.22 1.10 1.03 1.00 1.01 1.08 1.19 1.36 1.56 1.62 1.12
Latitude South Gm/Gmean 1.68 1.43 1.23 1.04 0.93 0.88 0.90 1.00 1.17 1.44 1.77 1.87 1.08
60 Deg South Gm/Gmean 1.70 1.43 1.20 1.00 0.88 0.82 0.85 0.96 1.15 1.43 1.80 1.91 1.04
Vertical South Gm/Gmean 1.57 1.26 0.97 0.73 0.60 0.54 0.57 0.69 0.90 1.24 1.66 1.80 0.78
Vertical SE/SW Gm/Gmean 1.26 1.04 0.86 0.70 0.62 0.58 0.60 0.67 0.81 1.04 1.32 1.42 0.74
Vertical E/W  Gm/Gmean 0.70 0.67 0.64 0.60 0.59 0.58 0.57 0.59 0.63 0.68 0.73 0.76 0.61
Vertical NE/NW Gm/Gmean 0.44 0.43 0.43 0.45 0.47 0.48 0.47 0.45 0.43 0.41 0.42 0.44 0.45
Vertical North Gm/Gmean 0.43 0.40 0.37 0.37 0.38 0.40 0.39 0.36 0.35 0.36 0.39 0.42 0.38
Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes, kWh/m”2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Nov4 Decd Mean
Horizontal Gmax 1.37 2.28 4.22 552 6.76 7.89 7.31 6.18 4.47 3.15 1.69 0.96 4.38
D clear 0.52 0.98 0.97 1.74 1.65 1.82 1.84 2.09 1.36 1.01 0.66 0.32 1.25
10 Deg South Ge 1.94 2,87 4.93 594 7.06 8.02 7.48 6.56 5.10 3.80 2.27 1.56 4.80
De 0.61 1.12 1.10 1.82 1.74 1.76 1.82 2.15 153 1.09 0.73 0.39 1.32
30 Deg South Ge 2.92 3.79 589 6.40 7.14 7.99 7.50 6.88 5.84 487 3.31 2.59 5.44
Dc 0.75 1.33 1.26 1.95 1.83 1.85 1.91 2.27 1.71 1.27 0.90 0.50 1.46
Latitude South Gc 3.65 4.36 6.22 6.19 6.47 7.12 6.73 6.51 598 548 4.06 3.41 5.52
tit 52 50' N Dc 0.84 1.46 1.38 2.01 1.87 1.91 1,95 2.29 1.80 1.40 1.01 0.57 1.54
60 Deg South Ge 3.77 4.42 6.15 596 6.10 6.67 6.31 6.22 586 552 4.18 3.57 5.40
Oc 0.86 1.47 1.40 2.00 1.87 1.92 1.95 226 1.80 1.42 1.03 0.59 1.55
Vertical South Gc 3.71 4.03 4.99 427 393 4.16 3.99 4.30 455 4.86 4.04 3.66 4.21
De 0.88 1.37 1.38 1.82 1.78 1.87 1.85 2.01 1.67 1.36 1.00 0.58 1.46
Vertical SE/SW Ge 2.79 3.21 4.47 430 4.42 481 455 4.43 424 4.03 3.10 2.69 3.92
De 0.73 1.23 1.32 1.81 1.82 192 1.90 203 162 1.28 0.89 0.50 1.42
Vertical EW  Ge 1.23 1.78 3.17 3.62 4.33 486 4.54 3.90 3.20 2.48 1.51 1.09 2.98
Dc 0.53 0.92 1.17 1.69 1.80 1.92 1.90 1.93 1.45 1.05 0.67 0.38 1.29
Vertical NE/NW  Gc 0.45 0.79 1.57 2.26 3.08 3.53 3.27 2.56 1.77 1.11 0.58 0.32 1.78
Dc 0.43 0.69 0.98 1.42 1.68 1.77 172 1.64 1.18 0.82 0.51 0.31 1.09
Vertical North  Gc 0.41 0.63 0.90 1.37 2.00 2.32 2.16 1.62 1.06 0.74 0.48 0.30 1.17
Dc 0.41 0.63 0.90 1.25 1.48 1.62 1.57 1.44 1.04 0.74 0.48 0.30 0.99

Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gc/Gmax  1.42 1,26 1.17 1.08 1.04 1.02 1.02 1.06 1.14 1.21 1.34 163 1.11
30 Deg South Ge/Gmax 2.13 1.66 1.40 1.16 1.06 1.01 1.03 1.11 1.31 1,55 1.96 2.70 1.26
Latitude South Gc/Gmax 2.66 1.91 1.47 1.12 0.96 0.90 0.92 1.05 1.34 1.74 240 3.55 1.27
60 Deg South Ge/Gmax 2.75 1.94 1.46 1.08 0.90 0.85 0.86 1.01 1.31 1.75 2.47 3.72 1.25
Vertical South Ge/Gmax 2.71 1.77 1.18 0.77 0.58 0.53 0.55 0.70 1.02 1.54 2.39 3.81 0.97
Vertical SE/SW Gc/Gmax 2.04 1.41 1.06 0.78 0.65 0.61 0.62 0.72 0.95 1.28 1.83 2.80 0.90
Vertical E/W Ge/Gmax 0.90 0.78 0.75 0.66 0.64 0.62 0.62 0.63 0.72 0.79 0.89 1.13 0.69
Vertical NE/NW Gc/Gmax 0.33 0.35 0.37 0.41 0.46 0.45 0.45 0.41 0.40 0.35 0.34 0.33 0.41
Vertical North Ge/Gmax 0.30 0.28 0.21 0.25 0.30 0.29 0.29 0.26 0.24 0.23 0.28 0.31 0.27
Sunshine data

Mean sunshine  Hours 1.2 2.2 2.9 42 57 6.3 5.6 5.5 4.3 3.4 2.1 1.1 3.7
Max. sunshine Hours 6.5 7.9 10.0 109 12,6 13.7 13.0 t2.7 107 8.6 6.8 5.5 9.9
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UNITEDKINGDOM  Site No. 32 CAMBRIDGE Computer file UKING032.INC
Inclined surfaces - ground albede 0.20 assumed. Units kWh/square metre per day
Latitude 52 13' N Longitude 06'E Height 23 metres Data period (1966-1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. kWHm”2 per day.

Jan Feb Mar  Apr  May Jun Ju! Aug Sep  Oct Nov Dec  Mean

Horizontal G mean 0.63 1.25 2.31 3.29 454 523 466 3.80 293 1.70 0.89 0.53 265
D mean 0.44 0.81 1.37 2.04 2.71 2.88 2.77 2.26 1.66 1.01 0.57 0.36 1.58

10 Deg South Gm 0.76 1.45 2.55 3.47 4.68 5.33 4,77 3.98 3.19 1.95 1.09 0.67 2.83
Dm 0.45 0.82 1.40 2.07 2.74 2.91 2,80 230 1.70 1.03 0.59 0.36 1.60

30 Deg South Gm 0.97 1.75 2.86 3.62 4.66 5.21 4.69 4.07 3.50 2.31 1.40 0.91 3.00
Dm 0.44 0.82 139 204 268 2.84 272 226 1.69 1.03 0.59 0.36 1.58

Latitude South  Gm 1.10 1.89 2.91 3.42 4.22 4.61 4.18 3.78 3.47 2.47 1.60 1.08 2.90
tilt 52 13' N Dm 0.40 0.75 1,29 1.88 2.44 2,59 2.47 207 1.57 0.96 0.56 0.33 1.45

60 Deg South Gm 1.12 1.89 2.85 3.27 3.96 4.29 3.91 3.59 3.38 2.46 1.63 1.10 2.79
Dm 0.38 0.72 1.24 1.79 2.33 2.46 2.34 198 1.51 0.92 0.54 0.31 1.38

Vertical South Gm 1.04 1.67 2.31 2.38 2.69 2.80 2.60 2.54 2.63 2.12 1.51 1.06 2.11
Dm 0.30 0.58 0.99 1.40 1.80 1.92 1.80 1.55 1.22 0.74 0.44 0.25 1.08

Vertical SE/SW Gm 0.83 1.38 2.06 2.33 2.80 3.04 2.76 2.55 2.43 1.78 1.19 0.82 2.00
Om 0.30 0.57 0.98 1.37 179 1.92 179 1582 1.19 0.73 0.43 0.25 1.07

Vertical E/W Gm 0.46 0.88 1.54 201 267 3.05 270 229 190 1.18 0.66 0.42 1.65
Dm 0.29 0.53 0.92 1.32 1.75 1.90 1.77 1.47 1.12 0.68 0.39 0.24 1.03

Vertical NE/NW  Gm 0.27 0.53 1.00 1.50 2.15 2.63 2.24 1.75 1.27 0.71 0.37 0.23 1.22
Dm 0.27 0.49 0.85 1.23 167 1.84 171 139 1.04 0.63 0.36 0.23 0.98

Vertical North  Gm 0.26 0.47 0.82 1.21 176 2.07 1.85 1.39 1.00 0.60 0.34 0.22 1.00
Om 0.26 0.47 0.82 1.19 162 1.80 1.67 1.34 1.00 0.60 0.34 0.22 0.95

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gn/Gmean 1.21 1.16 1.10 1.05 1.03 1.02 1.02 1.05 1.09 1.15 1.23 1.26 1.07
30 Deg South Gm/Gmean 1.54 1.40 1.24 1.10 1.03 1.00 1.01 1.07 1.20 1.36 1.57 1.72 1.13
Latitude South Gm/Gmean 1.75 1.51 1.26 1.04 0.93 0.88 0.90 1.00 1.18 1.45 1.80 2.04 1.09
60 Deg South Gm/Gmean 1.78 1.51 1.23 0.99 0.87 0.82 0.84 0.94 1.15 1.45 183 2.08 1.05
Vertical South Gm/Gmean 1.65 1.34 1.00 0.72 0.59 0.54 0.56 0.67 0.90 1.25 1.70 2.00 0.80
Vertical SE/SW Gm/Gmean 1.32 1.10 0.89 0.71 0.62 0.58 0.59 0.67 0.83 1.05 1.34 1.56 0.75
Vertical E/W GnvYGmean 0.73 0.70 0.67 0.61 0.59 0.58 0.58 0.60 0.65 0.69 0.74 0.79 0.62
Vertical NE/NW Gm/Gmean 0.43 0.42 0.43 0.46 0.47 0.48 0.48 0.46 0.43 0.42 0.42 0.43 0.46
Vertical North Gm/Gmean 0.41 0.38 0.35 0.37 0.39 0.40 0.40 0.37 0.34 0.35 0.38 0.41 0.38

Estimated clear day means of daily global radiation G¢ and diffuse radiation D¢ on inclined planes, kWh/m”2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug 4 Sep4 Oct4 Nov4 Dec4 Mean
Horizontal Gmax 1.52 2.69 4.49 6.11 7.45 7.90 7.48 6.48 4.81 3.28 1.89 1.10 4.61
D clear 0.42 0.70 0.86 1.43 1.67 1.66 1.50 1.57 1.12 0.78 0.62 0.27 1.05
10 Deg South e 2.22 3.45 522 6.62 7.68 B8.12 7.72 6.90 543 4.04 257 1.81 5.16
Dc 0.50 0.79 0.96 1.53 168 1.71 156 165 1.23 0.87 0.68 0.33 1.13
30 Deg South Ge 3.39 4.69 6.22 7.11 7.74 B8.06 7.69 7.21 6.23 522 3.77 3.05 5.87
Oc 0.61 0.94 1.11 1.66 1.77 1.80 1.66 1.77 1.39 1.03 0.B4 0.41 1.25
Latitude South Ge 4.26 5.47 6.56 6.87 7.02 7.19 6.89 6.80 6.37 587 4.62 4.02 6.00
tilt 52 13' N Dc 0.70 1.05 1.23 1.75 1.84 1.86 1.73 1.84 1.50 1.15 0.95 0.48 1.34
60 Deg South Ge 4.44 557 6.47 6.57 6.57 6.68 6.42 6.46 6.23 592 477 4.23 5.86
Oc 0.72 1.08 126 1.76 1.85 1.87 1.75 1.85 1.52 1.17 0.97 0.50 1.38
Vertical South Ge 4.38 5.11 5.21 4.64 4.17 4.12 3.99 4.38 4.B0 521 4.62 4.34 4.58
De 0.72 1.07 1.29 1.71 1.81 1.84 1.74 1.76 1.48 1.17 0.96 0.51 1.34
Vertical SE/SW Ge 3.26 4.07 4.74 4.78 476 4.81 466 469 4.58 4.41 3.54 3.18 4.29
Dc 0.64 0.99 1.24 170 1.85 1.89 1.78 1.79 1.46 1.12 0.87 0.45 1.32
Vertical E/W Ge 1.43 2.27 3.40 4.08 4.71 491 475 4.27 3.54 279 1.73 1.26 3.27
Dc 0.49 0.81 1.12 1.61 1.84 1.90 1.78 1.74 1.34 0.95 0.67 0.36 1.22
Vertical NE/NW Gc 0.45 0.88 1.68 2.53 3.34 3.57 3.45 2.82 1.85 1.22 0.62 0.33 1.91
Oc 0.42 0.66 0.96 1.40 1.68 1.75 1.65 1.54 1.13 0.78 0.53 0.32 1.07
Vertical North  Ge 0.41 0.63 0.89 1.44 2.14 2.34 224 1.72 1.08 0.72 0.49 0.31 1.20
De 0.41 0.63 0.89 1.26 1.54 1.61 152 1.39 1.02 0.72 0.49 0.31 0.98

Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1,00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Ge¢/Gmax 1.46 1.28 1.16 1.08 1,03 1.03 1.03 1.07 1.13 1.23 1.36 1.64 1.12
30 Deg South Ge/Gmax  2.23 1.74 1.38 1.16 1.04 1.02 1.03 1.11 1.29 1.59 200 2.77 1.27
Latitude South Gc/Gmax 2.80 2.03 1.46 1.12 0.94 0.91 0.92 1.05 1.32 179 2.44 3.65 1.30
60 Deg South Ge/Gmax 2.92 2.07 1.44 1.08 0.88 0.85 0.86 1.00 1.29 1.80 2.52 3.85 1.27
Vertical South Gc/Gmax 2.88 1.90 1.16 0.76 0.56 0.52 0.53 0.68 1.00 1.59 2.44 3.94 0.99
Vertical SE/SW Gc¢/Gmax 2.14 1.51 1.06 0.78 0.64 0.61 0.62 0.72 0.95 1.35 1.87 2.89 0.93
Vertical E/W Gc/Gmax 0.94 0.84 0.76 0.67 0.63 0.62 0.63 0.66 0.74 0.85 0.92 1.14 0.71
Vertical NE/NW Ge¢/Gmax 0.30 0.33 0.37 0.41 0.45 0.45 0.46 0.44 0.41 0.37 0.33 0.30 0.41
Vertical North Ge¢/Gmax 0.27 0.23 0.20 0.24 0.29 0.30 0.30 0.26 0.22 0.22 0.26 0.28 0.26
Sunshine data

Mean sunshine  Hours 1.4 2.3 3.7 45 6.0 7.1 59 53 47 3.2 2.3 1.4 4.0
Max. sunshine Hours 6.7 8.2 10.0 122 132 145 13.6 127 10.5 8.8 7.3 59 10.3



UNITED KINGDOM  Site No. 33
Inclined surtaces - ground albedo 0.20 assumed.
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Height 133 metres
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Computer file UKINGO033.INC

Units kWh/square metre per day

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes.
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QOO =-MNMNMNN = =
WWLWODOUOOoOo Wwo
- AN WNWLEODDOO

1.00
1.25
1.69
1.97
2.00
1.83
1.45
0.80
0.31
0.23

o N
o~

1.00
1.16
1.38
1.46
1.44
1.16
1.085
0.78
0.37
0.19

4.0
10.3

1.00
1.07
1.15
1.11
1.06
0.74
0.78
0.67
0.41
0.22

5.4
12.3

Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21

Jul 4 Aug 4 Sep4

1.71 0.83 0.52 2.86
1.03 0.57 0.38 1.62
1.96 0.99 0.64 3.05
1.05 0.58 0.39 1.65
2.31 1.24 0.84 3.22
1.05 0.58 0.38 1.62
2.46 1.39 0.96 3.09
0.98 0.54 0.35 1.49
2.44 1.41 0.98 2.97
0.94 0.52 0.34 1.43
2.10 1.29 0.93 2.23
0.75 0.41 0.27 1.13
1.77 1.03 0.73 2.14
0.74 0.41 0.26 1.12
1.18 0.59 0.39 1.79
0.69 0.38 0.25 1.08
0.71 0.35 0.23 1.32
0.64 0.34 0.23 1.02
0.61 0.33 0.22 1.07
0.61 0.33 0.22 0.99
1.00 1.00 1.00 1.00
1.15 1.19 1.23 1.07
1.35 1.49 1,62 1.13
1.44 167 185 1.08
1.43 1.70 1.88 1.04
1.23 1.556 1.79 0.78
1.03 1.24 1.40 0.75
0.69 0.71 0.75 0.63
0.41 0.42 0.44 0.46
0.36 0.40 0.42 0.87

kWh/m#2 per day.

Oct 4 Nov4 Dec4 Mean

7.91 8.45 8.19 6.81 5.25 3.35 1.70 1.04 4.87
1.43 1.35 1.20 1.62 1.24 0.85 0.59 0.38 1.01
8.16 8.64 B8.41 7.18 585 4.07 2.34 165 5.38
1.44 139 125 1.64 1.28 0.91 0.70 0.47 1.07
8.20 8.55 B8.34 7.50 6.71 5.25 3.40 2.66 6.04
1.65 1.50 1.36 1.76 1.44 1.07 0.86 0.59 1.21
7.42 7.60 7.45 7.07 6.86 5.90 4.15 3.45 6.11
1.66 1.61 1.49 1.84 1.56 1.20 0.97 0.67 1.32
6.92 7.04 6.91 6.71 6.70 595 4.28 3.62 5.94
1.69 1.65 1.53 1.84 1.58 1.22 0.99 0.69 1.34
4.35 4.28 422 4.54 516 5.24 4.13 3.68 4.56
1.74 1,74 1.65 1.78 1.56 1.21 0.96 0.68 1.36
5.06 5.14 509 4.87 4.91 4.42 3.17 2.72 4.36
1.77 1.78 1.68 1.81 153 1.15 0.86 0.58 1.32
509 5.39 533 4.44 3.76 2.79 1.57 1.12 3.42
1.77 1.79 1.68 1.76 1.40 0.98 0.66 0.42 1.21%
3.61 3.95 3.88 2.92 2.05 1.22 0.59 0.36 2.04
1.64 167 158 1.56 1.19 0.80 0.51 0.34 1.07
2.28 2.57 2.50 1.76 1.13 0.73 0.48 0.33 1.28
1.52 1.56 1.48 1.41 1.07 0.73 0.48 0.33 0.99
on slope/daily horizontal surface global irradiation).

1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
1.03 1.02 1.03 1.05 1.11 1.22 1.38 1.59 1.11
1.04 1.01 1.02 1.10 1.28 1.57 2.00 2.56 1.24
0.94 0.90 0.91 1.04 1.31 1.76 2.44 3.32 1.25
0.88 0.83 0.84 0.99 1.28 1.78 2.52 3.48 1.22
0.55 0.51 0.51 0.67 0.98 1.56 2.43 3.54 0.94
0.64 0.61 0.62 0.71 0.94 1.32 1.87 2.62 0.89
0.64 0.64 0.65 0.65 0.72 0.83 0.92 1.08 0.70
0.46 0.47 0.47 0.43 0.39 0.36 0.35 0.35 0.42
0.29 0.30 0.31 0.26 0.22 0.22 0.28 0.32 0.26
6.3 7.2 6.2 54 47 3.1 1.9 1.3 4.1

13.8 149 144 128 109 8.6 7.0 6.3 10.5
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UNITEDKINGDOM  Site No. 39 LONDON Computer file UKING039.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 51 31'N Longitude 0 7' W Height 77 metres Data period (1966-1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. kWh/m#2 per day.

Jan Feb Mar  Apr  May Jun Jul Aug Sep Oct Nov Dec Mean

Horizontal G mean 0.66 1.10 2.07 3.04 4.12 4.99 438 3.62 2.71 1.56 0.81 0.47 2.46
D mean 0.42 0.75 1.32 1.86 2.46 2,63 2.62 2.16 1.56 0.97 0.56 0.34 1.47
10 Deg South Gm 0.66 1.27 2.28 3.22 427 510 4.50 3.81 296 1.79 0.97 0.58 2.62
Dm 0.44 0.78 1.37 1.91 250 2.67 2.65 222 1.61 1.01 0.58 0.36 1.51
30 Deg South Gm 0.80 1.51 2.56 3.38 4.28 5.00 4.45 3.93 3.26 2.11 1.22 0.75 2.78
Dm 0.44 0.80 1.40 1.90 2.47 2.62 2.60 2.22 1.64 1.04 0.60 0.36 1.51
Latitude South Gm 0.88 1.63 2.60 3.23 3.91 4.46 4.01 3.70 3.26 225 1.37 0.86 2.68
tilt 51 31' N Dm 0.41 0.77 1.33 1.78 2.28 2.42 238 2.07 1.56 1.00 0.58 0.35 1.41
60 Deg South Gm 0.89 1.63 2,54 3.08 3.66 4.13 3.73 3.50 3.17 2.24 1.39 0.88 2.57
Dm 0.39 0.74 1.28 1.70 2.17 2.30 2.26 1.98 1.50 0.97 0.57 0.34 1.35
Vertical South Gm 0.81 1.43 2,06 2.25 2.48 2.67 2.48 2.49 2.48 1.92 1.27 0.83 1.93
Dm 0.31 0.61 104 133 168 1.81 173 1.55 122 0.80 0.47 0.28 1.07
Vertical SE/SW Gm 0.66 1.18 1.81 2.17 2.56 2.91 2,60 2.46 225 161 1.02 0.65 1.83
Dm 0.30 0.59 1.00 1.31 1.67 1.81 1.73 1.52 1.18 0.77 0.45 0.26 1.05
Vertical E/W Gm 0.38 0.74 1.32 1.84 2.40 290 2.51 2.16 1.73 1.05 0.57 0.35 1.50
Dm 0.28 0.51 0.89 1.23 162 1.80 170 1.44 1.08 0.67 0.38 0.24 0.99
Vertical NE/NW  Gm 0.25 0.47 0.87 1.35 1.89 236 2.03 1.61 1.14 0.64 0.34 0.21 1.10
Dm 0.25 0.45 0.78 1.12 151 171 160 1.31 0.96 0.59 0.33 0.21 0.90
Vertical North Gm 0.24 0.42 0.73 1.08 1.52 189 1.66 1.27 0.90 0.55 0.32 0.20 0.90
Dm 0.24 0.42 0.73 1.06 1.44 1.65 1.54 1.23 0.90 0.55 0.32 0.20 0.86

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal .00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 11.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.18 1.15 1,10 1.06 1.04 1.02 1.03 1.05 1.09 1.15 1.20 1.23 1.07
30 Deg South Gm/Gmean 1.43 1.37 1.24 1.11 1.04 1.00 1.02 1.09 1.20 1.35 1.51 1.60 1.13
Latitude South Gm/Gmean 1.57 1.48 1.26 1.06 0.95 0.89 0.92 1.02 1.20 1.44 1.69 1.83 1.09
60 Deg South Gm/Gmean 1.59 1.48 1.23 1.01 0.89 0.83 0.85 0.97 1.17 1.44 1.72 1.87 1.04
Vertical South GnmvGmean 1.45 1.30 1.00 0.74 0.60 0.54 0.57 0.69 0.92 1.23 1.57 1.77 0.79
Vertical SE/SW Gm/Gmean 1.18 1.07 0.87 0.71 0.62 0.58 0.59 0.68 0.83 1.03 1.26 1.38 0.74
Vertical E/W GnmvGmean 0.68 0.67 0.64 0.61 0.58 0.58 0.57 0.60 0.64 0.67 0.70 0.75 0.61
Vertical NE/NW Gm/Gmean 0.45 0.43 0.42 0.44 0.46 0.47 0.46 0.44 0.42 0.41 0.42 0.45 0.45
Vertical North Gm/Gmean 0.43 0.38 0.35 0.35 0.37 0.38 0.38 0.35 0.33 0.35 0.40 0.43 0.37
Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclfined planes, kWh/m”2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Nov4 Dec 4 Mean
Horizontal Gmax 1.34 2.41 4.27 5.80 7.14 7.57 7.46 6.21 4.71 3.18 1.75 1.08 4.42
D clear 0.67 1.00 137 1.66 200 1.89 1.94 2,02 1.48 1.11 0.81 0.52 1.37
10 Deg South CGe 1.81 3.03 4,88 6.33 7.42 7.81 7.73 6.63 527 3.85 2.27 1.54 4.89
Oc 0.79 1.186 1.49 1.82 2,06 1.96 2.02 2.15 1.59 1.25 0.91 0.58 1.48
30 Deg South Ge 2.58 3.96 5.73 6.77 7.48 7.75 7.70 6.93 6.00 4.86 3.18 2.38 5.45
Oc 0.96 1.37 1.68 196 2.14 2.04 209 227 1.77 1.46 1.10 0.72 1.63
Latitude South Ge 3.12 451 6.00 6.54 6.81 6.94 694 6.54 6.11 5.39 3.79 3.00 5.48
tit 51 3°' N Dc 1.07 1.49 1,78 2.01 2.16 2.06 2.11 2.28 1.86 1.58 1.23 0.82 1.70
60 Deg South Ge 3.22 4.58 591 6.24 6.34 6.42 6.43 6.19 596 542 391 3.14 5.32
Dc 1.09 1.51 1.79 2.01 2.13 2.04 2.09 2.25 1.86 1.60 1.25 0.84 1.71
Vertical South Ge 3.11 4.13 475 4.40 4.04 3.95 4,00 4.21 4.58 4.72 3.72 3.14 4.06
Oc 1.03 1.41 166 1.84 195 191 193 199 1.72 1.50 1.19 0.81 1.58
Vertical SE/SW Gc 2.36 3.30 4.22 4.46 4.51 4.57 4,57 4.39 4.28 3.91 2.87 2.35 3.82
De 0.88 1.26 1.58 1.83 2.01 1.98 2.00 2.02 1.68 1.39 1.04 0.69 1.53
Vertical E/W Ge 1.09 1.85 2.98 3.79 4.38 4.61 4.55 3.90 3.25 2.41 1.42 0.97 2.94
Dc 0.61 0.95 1.36 1.72 1.99 1.98 200 1.93 1.50 1.13 0.75 0.48 1.37
Vertical NE/NW  Ge 0.47 0.82 1.54 237 3.10 3.36 3.28 2.57 1.81 1.10 0.59 0.38 1.79
Dc 0.46 0.71 1.08 1.45 1.78 1.80 1.80 1.64 1.22 0.86 0.55 0.37 1.15
Vertical North Gc 0.43 0.65 0.97 1.41 202 221 2.15 1.62 1.09 0.77 0.51 0.36 1.1%8
Dc 0.43 0.65 0.97 1.28 1.60 1.64 1.63 1.44 1.07 0.77 0.51 0.36 1.03

Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
10 Deg South Gc/Gmax 1.35 1.26 1.14 1.09 1.04 1.03 1.04 1.07 1.12 1.21 1.30 1.43 1.11
30 Deg South Gc/Gmax 1.92 1.64 1.34 1.17 1.05 1.02 1.03 1.12 127 1.53 1.82 2.20 1.23
Latitude South Gc/Gmax 2.33 1.87 1.40 1.13 0.95 0.92 0.93 1.05 1.30 1.70 2.17 2.78 1.24
60 Deg South Ge/Gmax 2.40 1.90 1.38 1.08 0.89 0.85 0.86 1.00 1.26 1.70 2.23 2.91 1.20
Vertical Scuth  Ge/Gmax 2.32 1.71 1.11 0.76 0.57 0.52 0.54 0.68 0.97 1.48 2.13 2.91 0.92
Vertical SE/SW Ge/Gmax 1.76 1.37 0.99 0.77 0.63 0.60 0.61 0.71 0.91 1.23 1.64 2.18 0.86
Vertical E/W Gc/Gmax 0.81 0.77 0.70 0.65 0.61 0.61 0.61 0.63 0.69 0.76 0.81 0.90 0.67
Vertical NE/NW Gc/Gmax 0.35 0.34 0.36 0.41 0.43 0.44 0.44 0.41 0.38 0.35 0.34 0.35 0.41
Vertical North Gc/Gmax 0.32 0.27 0.23 0.24 0.28 0.29 0.29 0.26 0.23 0.24 0.29 0.33 0.27
Sunshine data

Mean sunshine  Hours 1.8 2.5 3.8 4.7 6.3 7.5 6.3 5.9 4.9 3.4 2.3 1.4 4.2
Max. sunshine Hours 6.5 8.2 9.9 123 137 144 144 131 105 9.4 7.3 6.1 10.5
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UNITEDKINGDOM  Site No. 40 KEW Computer file UKING040.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 51 28'N Longitude 0 19'W Height 5 metres Data period (1966-1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inctined planes. KWh/m”2 per day.

Jan Feb Mar  Apr May Jun Jul Aug Sep  Oct Nov  Dec  Mean

Horizontal G mean 0.59 1.20 2.23 3.21 4.33 5.09 4.56 3.84 2.87 1.65 0.87 0.50 2.58
D mean 0.44 0.80 1.37 1.95 2.58 2.79 2.73 2.31 1.66 1.00 0.58 0.35 1.55
10 Deg South Gm 0.69 1.38 2.46 3.40 4.48 5.19 468 4.03 3.13 1.89 1.05 0.62 2.76
Dm 0.45 0.83 1.41 199 2.63 2.82 2.77 237 1.72 1.04 0.60 0.36 1.59
30 Deg South Gm 0.85 1.65 2.76 3.56 4.47 5.08 4.62 4.15 3.44 223 1.34 0.82 2.92
Dm 0.45 0.84 1.42 1.98 2.58 2.76 2.71 2.36 1.74 1.05 0.62 0.36 1.58
Latitude South Gm 0.94 1.78 2.81 3.40 4.08 4.53 4.16 3.89 3.43 237 1.50 0.95 2.82
tit 51 28' N Dm 0.41 0.80 1.35 1.85 2.38 2.54 2.48 220 1.64 1.01 0.59 0.34 1.47
60 Deg South Gm 0.95 1.78 2.75 3.24 3.81 4,20 3.87 3.69 3.33 236 1.53 0.97 2.71
Dm 0.40 0.77 1.29 1.76 2.26 2.41 235 2.09 1.58 0.97 0.58 0.33 1.40
Vertical South Gm 0.86 1.56 2.23 2.36 2.58 2.72 2.57 2.61 2.60 2.03 1.41 0.93 2.04
Dm 0.31 0.62 1.04 139 1.75 188 1.81 164 1.28 0.80 0.48 0.26 1.11
Vertical SE/SW Gm 0.70 1.29 1.97 2.30 2.68 2.95 2.70 2.59 2.37 1.70 1.12 0.73 1.93
Dm 0.31 0.60 1.02 1.36 1.74 1.88 1.80 1.61 1.24 0.77 0.46 0.26 1.09
Vertical E/W Gm 0.40 0.82 1.45 1.96 2.52 2.94 261 2.28 1.84 1.12 0.62 0.38 1.58
Dm 0.29 0.54 0.93 1.29 1.70 1.87 1.77 1.53 1.14 0.69 0.40 0.24 1.03
Vertical NE/NW  Gm 0.26 0.51 0.95 1.44 2.01 2.41 2.13 1.72 1.22 0.68 0.36 0.22 1.16
Dm 0.26 0.48 0.83 1.18 1.59 1.78 1.67 1.40 1.03 0.62 0.35 0.22 0.95
Vertical North Gm 0.25 0.46 0.79 1.14 163 1.95 1.75 1.36 0.97 0.59 0.34 0.21 0.96
Dm 0.25 0.46 0.79 1.13 152 1.73 1.61 1.32 0.97 0.59 0.34 0.21 0.91
Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).
Horizontal 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.17 1.15 1.10 1.06 1.03 1.02 1.03 1.05 1.09 1.14 1.21 1.24 1.07
30 Deg South Gm/Gmean 1.44 1.38 1.24 1,11 1,03 100 1.01 1.08 1.20 1.35 1.54 1.64 1.13
Latitude South GnvGmean 1.59 1.48 1.26 1.06 0.94 0.89 0.91 1.01 1.20 1.44 1.72 1.90 1.09
60 Deg South Gm/Gmean 1.61 1.48 1.23 1.01 0.88 0.82 0.85 0.96 1.16 1.43 1.76 1.94 1.05
Vertical South Gm/Gmean 1.46 1.30 1.00 0.74 0.60 0.53 0.56 0.68 0.91 1,23 1.62 1.86 0.79
Vertical SE/SW Gm/Gmean 1.19 1.08 0.88 0.72 0.62 0.58 0.59 0.67 0.83 1.03 1.29 1.46 0.75
Vertical E/W Gm/Gmean 0.68 0.68 0.65 0.61 0.58 0.58 0.57 0.59 0.64 0.68 0.71 0.76 0.61
Vertical NEFNW  Gm/Gmean 0.44 0.43 0.43 0.45 0.46 0.47 0.47 0.45 0.43 0.41 0.41 0.44 0.45
Vertical North Gm/Gmean 0.42 0.38 0.35 0.35 0.38 0.38 0.38 0.35 0.34 0.36 0.39 0.42 0.37
Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes, kWh/m”2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Nov4 Dec 4 Mean
Horizontal Gmax 1.41 2.64 4.42 599 7.39 7.73 7.56 6.40 4.85 3.26 1.82 1.11 4.56
D clear 0.62 0.93 1.18 1.60 1.93 1.94 1.89 2.04 1.49 0.99 0.75 0.43 1.32
10 Deg South Ge 1.93 3.31 5.05 6.49 7.63 7.94 7.82 6.76 5.38 3.97 2.39 1.68 5.04
Dc 0.73 1.05 1.27 1.72 195 1.98 1.96 2.10 1.56 1.12 0.84 0.51 1.40
30 Deg South Ge 2.79 4.38 596 6.94 7.67 7.88 7.79 7.06 6.13 504 3.39 2.65 5.65
De 0.89 1.25 1.44 185 2,03 2.05 2.04 222 173 1.31 1.02 0.64 1.54
Latitude South Ge 3.39 5.02 6.25 6.70 6.98 7.06 7.01 6.67 6.24 5.61 4.07 3.39 5.70
tit 51 28' N Oc 0.99 1.37 1.56 1.92 2.06 2.07 2.07 2.24 1.82 1.43 1.14 0.72 1.62
60 Deg South Ge 3.52 5.10 6.16 6.39 6.49 6.52 6.49 6.31 6.09 5.64 4.21 3.56 5.54
Dc 1.01 1.39 157 1,92 2.056 2.06 2.05 2.21 1.83 1.45 1.17 0.74 1.62
Vertical South Ge 3.41 4.62 4.95 4.49 412 4.01 4.03 4.29 4.68 4.92 4.01 3.59 4.26
Dc 0.96 1.32 1.52 1.80 192 1.94 192 1.98 1.7% 1.39 1.12 0.72 1.53
Vertical SE/SW Gc 2.58 3.68 4.43 459 464 4.64 462 4.48 439 4.09 3.09 2.66 3.99
Dc 0.83 1.20 1.45 1.79 1.98 2.00 1.98 2.01 1.67 1.31 0.99 0.63 1.49
Vertical E/W Ge 1.18 2.05 3.16 3.92 4.54 4.69 4.62 4.00 3.33 2.54 1.53 1.09 3.06
Dc 0.59 0.93 1.27 1.68 197 2.09 1.98 1.93 1.49 1.08 0.73 0.45 1.34
Vertical NEENW  Ge 0.48 0.87 1.60 2.44 3.22 3.41 3.34 2.64 1.86 1.14 0.61 0.38 1.84
De 0.46 0.72 1.05 1.44 1.77 183 1.80 1.65 1.22 0.85 0.55 0.37 1.14
Vertical North Gc 0.44 0.67 0.95 1.43 2,08 2.24 2.18 1.66 1.11 0.76 0.51 0.35 1.20
Dc 0.44 0.67 0.95 1.28 1.60 1.66 1.63 1.46 1.08 0.76 0.51 0.35 1.03

Monthly clear day values of ratio (daily globat irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Ge/Gmax  1.37 1.25 1.14 1,08 1.03 1.03 1.03 1.06 1.1 1.22 1.31 151 1.11
30 Deg South Ge/Gmax 1.98 1.66 1.35 1.16 1.04 1.02 1.03 1.10 1.26 1.55 1.86 2.39 1.24
Latitude South Gc/Gmax 2.40 1.90 1.41 1.12 0.94 0.91 0.93 1.04 1,29 1.72 2.24 3.05 1.25
60 Deg South Gc/Gmax 2.50 1.93 1.39 1,07 0.88 0.84 0.86 0.99 1.26 1.73 2.31 3.21 1.22
Vertical South Ge/Gmax 2.42 1.75 1.12 0.75 0.56 0.52 0.53 0.67 0.96 1.51 2.20 3.23 0.93
Vertical SE/SW Gc/Gmax 1.83 1.39 1.00 0.77 0.63 0.60 0.61 0.70 0.90 1.25 1.70 2.40 0.88
Vertical E/W Gc/Gmax 0.84 0.78 0.7 0.65 0.61 0.61 0.61 0.63 0.69 0.78 0.84 0.98 0.67
Vertical NE/NW  Ge/Gmax 0.34 0.33 0.36 0.41 0.44 0.44 0.44 0.41 0.38 0.35 0.34 0.34 0.40
Vertical North  Gc/Gmax 0.31 0.25 0.22 0.24 0.28 0.29 0.29 0.26 0.23 0.23 0.28 0.31 0.26
Sunshine data

Mean sunshine  Hours 1.3 25 39 49 6.3 7.4 65 6.0 50 3.4 2.4 1.4 4.3
Max. sunshine Hours 6.5 85 9.8 122 136 145 145 129 104 93 7.3 6.2 105
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UNITEDKINGDOM  Site No. 41

Inclined surfaces -

Latitude 51 23'N

ground albedo 0.20 assumed.

BRACKNELL

Longitude 0 47'W

Height 73 metres

Computer file UKING041.INC

Units kWh/square metre per day

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes.
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Data period (1966-1975)
kWh/m”2 per day.

Oct Nov Dec Mean

1. . . 2.

1.06 0.59 0.38 1.59
1.95 1.10 0.65 2.83
1.09 0.61 0.39 1.62
2.28 1.40 0.84 2.98
1.10 0.62 0.39 1.60
2.40 1.57 0.96 2.88
1.04 0.59 0.36 1.48
2.39 1.60 0.98 2.76
0.99 0.56 0.34 1.41
2.04 1.47 0.92 2.07
0.80 0.46 0.27 1.10
1.72 1.17 0.72 1.96
0.79 0.45 0.27 1.09
1.14 0.65 0.39 1.63
0.72 0.41 0.25 1.05
0.71 0.37 0.23 1.20
0.65 0.37 0.23 0.98
0.62 0.35 0.22 0.99

0. 0. 0.

siope/daily horizontal surface global irradiation).

1.00
1.03
1.03
0.93
0.87
0.59
0.61
0.58
0.47
0.38

1.00
1.02
0.99
0.88
0.82
0.53
0.58
0.58
0.48
0.39
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1.00
1.06
1.08
1.00
0.95
0.67
0.67
0.60
0.45
0.36
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Estimated clear day means of daily global radiation Ge and diffuse radiation Dc on inclined planes,

Assumed dates
Horizontal

10 Deg South
30 Deg South
Latitude South
tit 51 23' N
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW

Vertical North

a
o
@
»
s
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1.54
0.52
2.16
0.60
3.21
0.73
3.95
0.82
4.12
0.84
4.02
0.83
3.
0.
1.
0.
0.
0.
0.
0.

2.76
0.81
3.50
0.92
4.67
1.09
38
20
48
23
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Monthly clear day values of ratio (daily global irradiation

Horizontal

10 Deg South

30 Deg South
Latitude South
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW
Vertical North

Sunshine data
Mean sunshine
Max. sunshine

Ge/Gmax
Gc/Gmax
Ge/Gmax
Gc/Gmax
Ge/Gmax
Gc/Gmax
Gc/Gmax
Ge/Gmax
Ge/Gmax

Hours
Hours

1.00
1.40
2.08
2.57
2.67
2.61
1.96
0.87
0.31
0.28

o =
o n

OO = 44 4 a4 s s
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1.00
1.08
1.15
1.11
1.06
0.74
0.76
0.65
0.41
0.23

7.30
1.76
7.55
1.80
7.59
1.89
6.90
1.93
6.41
1.93
4.04
1.84
4.61
1.89
4.55
1.89
3.24
1.71
2.08
1.56

Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21

8.05
1.75
8.22
1.76
8.14
1.84
7.28
1.90
6.71
1.91
4.09
1.87
4.81
1.92
4.92
1.93
3.59
1.78
2.34
1.64

Jul 4 Aug 4 Sep4

7.82
1.85
7.98
1.82

3
1.77
2
1
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1.00 1.00 1.00 1.00
1.14 121 1.23 1.06
1.33 1.54 1,59 1.12
1.40 1.73 1.81 1.08
1.40 1.76 1.85 1.04
1.19 1.62 1.74 0.78
1.01 1.29 1.36 0.74
0.67 0.71 0.74 o0.61
0.41 0.41 0.43 0.45
0.36 0.38 0.41 0.37

kWh/m”2 per day.

Oct 4 Nov4 Dec4 Mean

3.31 1.91 1.11 4.66
0.99 0.68 0.42 1.20
3.99 255 1.67 5.16
1.08 0.75 0.50 1.27
5.08 3.66 2.66 5.80
1.27 0.92 0.62 1.40
5.65 4.43 3.39 6.88
1.39 1.03 0.70 1.48
5.69 4.58 3.57 5.72
1.41 1.05 0.72 1.49
4.96 4.39 3.60 4.40
1.36 1.03 0.70 1.44
4.14 3.38 2.66 4.14
1.28 0.92 0.61 1.41
2.58 1.67 1.09 3.18
1.06 0.70 0.45 1.29
1.16 0.63 0.37 1.89
0.84 0.55 0.36 1.12
0.76 0.51 0.35 1.21
0.76 0.51 0.35 1.02

on slope/daily horizontal surface global irradiation).

1.00
1.03
1.04
0.94
0.88
0.55
0.63
0.62
0.44
0.28

1.00
1.02
1.01
0.90
0.83
0.51
0.60
0.61
0.45
0.29

1.00
1.02
1.01
0.91
0.84
0.52
0.61
0.61
0.44
0.29

1.00
1.07
1.11
1.05
0.99
0.67
0.71
0.64
0.43
0.26

1.00
1.12
1.28
1.30
1.27
0.97
0.92
0.70
0.39
0.23

10.6

1.00 1.00 1.00 1.00
1.21 1.34 1.50 1.11
1.563 1.92 2.40 1.25
1.71 2,32 3.05 1.26
1.72 2.40 3.22 1.23
1.50 2.30 3.24 0.94
1.25 1.77 2.40 0.89
0.78 0.87 0.98 0.68
0.35 0.33 0.33 0.41
0.23 0.27 0.31 0.26
3.2 2.3 1.3 4.1

8.9 7.2 5.9 103



UNITEDKINGDOM  Site No. 48

Inclined surfaces -

ground albedo 0.20 assumed.

Latitude 49 13'N

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes.

Horizontal

10 Deg South

30 Deg South

Latitude South
tit 49 13'N

60 Deg South

Vertical South

Vertical SE/SW

Vertical E/W

Vertical NE/NW

Vertical North

§9995559555999595¢9

JERSEY

Longitude 2 12' W

Jan

0
0
0
1
0
1
0
1
0
1
0.36
0
0
0
(]
0
0
0
0

Feb

.94
.86
97
25
.97
.44
.93
45
.88

.72

71
14
.65
.66
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.60 2.88

.15 2.88

.78 2.61

.60 0.98
.57 0.94
.57 0.94

Apr

4.30
2.21

Monthly mean values of ratio {daily global irradiation on

Horizontal

10 Deg South
30 Deg South
Latitude South
60 Deg South
Vertical South

Vertical SE/SW

Vertical E/W

Vertical NE/NW

Vertical North

Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes,

Assumed dates

Horizontal

10 Deg South

30 Deg South

Latitude South
tilt 49 13' N

60 Deg South

Vertical South

Vertical SE/SW

Vertical E/W

Vertical NE/NW

Vertical North

Gm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean
Gm/Gmean

o
o
®
o
2
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1

1

1.
1.64
1

1

1

0.69
0.42
0.40

1.79
0.42
2.59
0.52
3.89
0.65
4.74
0.74
5.01
0.77
4.89
0.78
3.72
0.71
1.81
0.57
0.58
0.46
0.44
0.44

.00
16
41
.52
.53
.34
11
0.71
0.41
0.36

P

3.29
0.81
4.09
0.88
5.40
1.04
6.12
1.15
6.25
1.19
5.60
1.19
4.47
1.11
2.54
0.91
0.99
0.75
0.71
0.71
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1
1
1
1
1
0.72
0
0

6.87
1.33
7.34
1.39
7.77
1.52
7.48
1.62
7.01
1.65
4.76
1.67
5.07
1.67
4.48
1.61
2.80
1.43
1.63
1.30

Monthly clear day values of ratio (daily global irradiation

Horizontal

10 Deg South
30 Deg South
Latitude South
60 Deg South
Vertical South

Vertical SE/SW

Vertical E/W

Vertical NE/NW

Vertical North

Sunshine data
Mean sunshine
Max. sunshine

Ge/Gmax
Ge/Gmax
Ge/Gmax
Gc/Gmax
Gc/Gmax
Ge/Gmax
Gc/Gmax
Gc/Gmax
Gc/Gmax

Hours
Hours

1.00
1.45
217
2.65
2.80
2.73
2.08
1.01
0.32
0.25
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1.00
1.07
1.13
1.09
1.02
0.69
0.74
0.65
0.41
0.22

1.78
1.94
1.74

1.00
1.03
1.02
0.94
0.86
0.57
0.61
0.60
0.47
0.36

8.03
1.45
8.29
1.50
8.22
1.60
7.49
1.68
6.78
1.71
4.09
1.75
4.89
1.79
5.03
1.81
3.61
1.68
2.25

1.55

1.00

1.03
1.02
0.93
0.84

Height 83 metres

Jun

2.02
2.85
1.95
2.25
1.91

Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21

on slope/daily

1.00
1.02
1.00
0.90

Jul

3.00
1.98
3.29
1.98
3.27
1.97
2.63
1.88
2.07
1.82

0.47
0.37

Aug

0.34
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Computer file UKING048.INC
Units kWh/square metre per day
Data period (1.1968-12.1975)

kWh/m"2 per day.

Sep  Oct Nov  Dec  Mean

slope/daily horizontal surface global irradiation).

3.38 2.13 0.99 0.65 3.19
1.73 1.16 0.62 0.43 1.67
3.69 2.45 1.18 0.80 3.41
1.78 1.20 0.64 0.44 1.71
4.04 2.91 1.47 1.05 3.61
1.79 1.22 0.64 0.43 1.69
4.03 3.10 1.63 1.20 3.51
1.70 1.18 0.60 0.40 1.59
3.88 3.09 1.65 1.23 3.33
1.63 1.13 0.57 0.38 1.51
2.99 2.64 1.50 1.16 2.47
1.33 0.94 0.46 0.31 1.21
2.78 2.22 1.20 0.91 2.38
1.30 0.92 0.46 0.30 1.20
2.20 1.47 0.69 0.48 2.00
1.22 0.83 0.42 0.29 1.16
1.43 0.85 0.40 0.27 1.43
1.13 0.75 0.39 0.27 1.09
1.08 0.79 0.37 0.26 1.13
1.08 0.71 0.37 0.26 1.05
1.00 1.00 1.00 1.00 1.00
1.09 1.15 119 1.23 1.07
1.20 1.37 1.49 1.62 1.13
1.19 1.46 1.65 1.85 1.10
1.15 1.45 1.67 1.89 1.04
0.88 1.24 1.51 1,78 0.77
0.82 1.04 1.21 1.40 0.75
0.65 0.69 0.70 0.74 0.63
0.42 0.40 0.40 0.41 0.45

0.32 0.33 0.37 0.40 0.35

kWh/mA2 per day.

Ju 4 Aug4 Sep4 Oct4 Nové4 Decd Mean

8.15
.52
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1.00
1.03
1.01
0.91
0.82
0.49
0.59
0.62
0.45
0.29

7.14
1.65
7.52
1.70
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1.00
1.05
1.09
1.02
0.95

5.60 4.11 2.32 1.42 5.22
1.19 1.02 0.68 0.38 1.08
6.20 4.86 3.05 2.14 5.78
1.24 1,04 0.72 0.46 1.14
6.99 6.11 4.36 3.38 6.48
1.39 122 0.88 0.56 1.27
7.08 6.72 5.17 4.22 6.57
1.50 1.34 0.98 0.64 1.36
6.83 6.77 5.40 4.50 6.34
1.63 1.38 1.02 0.66 1.39
5.10 5.81 5.13 4.50 4.83
1.63 1.38 1.02 0.67 1.40
4,96 4.88 3.97 3.32 4.59
1.62 1.31 0.92 0.59 1.37
3.91 3.09 2.03 1.38 3.56
1.4 1.12 0.73 0.46 1.28
2.17 1.35 0.73 0.41 2.08
1.21 0.92 0.59 0.39 1.13
1.1 0.84 0.56 0.38 1.27
1.10 0.84 0.56 0.38 1.04

horizonta! surface global irradiation).

1.00 1.00 1.00 1.00 1.00
1.11 1,18 1.32 1.51 1.11
1.25 1.49 1,88 2.38 1.24
1.26 1.63 2.23 2.97 1.26
1.22 1.65 2.33 3.17 1.22
0.91 1.41 2.21 3.17 0.93
0.89 1.19 1.71 2.34 0.88
0.70 0.75 0.88 0.97 0.68
0.38 0.33 0.31 0.29 0.40
0.20 0.20 0.24 0.27 0.24
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YUGOSLAVIA Site No. 244 BEOGRAD Computer file YUGOS244.INC

Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 44 47'N Longitude 20 32' E Height 243 metres Data period (1966-1975)

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. kWh/m”2 per day.

Jan Feb Mar  Apr  May Jun Jul Aug  Sep Oct Nov Dec Mean

Horizontal G mean 1.49 2.24 3.47 4.72 580 6.19 6.27 559 4.26 2.92 1.74 1.06 3.82
D mean 0.78 1.18 1.72 2.25 2.65 2.79 2.64 2.30 1.88 1.24 0.86 0.64 1.75

10 Deg South Gm 1.83 2.58 3.80 4.96 594 6.26 6.39 585 4.63 3.37 2.12 1.27 4.09
Dm 0.79 1.20 1.75 2.29 2.69 2.82 2.67 2.35 1.93 1.28 0.88 0.65 1.78

30 Deg South Gm 2.38 3.07 4.19 5.11 581 598 6.20 5.97 5.03 4.01 2.73 1.59 4.35
Dm 0.78 1.19 1.72 2.26 264 2.76 2.64 2.36 1.95 1.30 0.88 0.62 1.76

Latitude South Gm 2.63 3.24 4.23 492 5.41 5.49 5.74 571 502 4.23 3.00 1.74 4.28
tilt 44 47' N Dm 0.74 1.14 165 2.16 2.52 2.63 2.54 230 1.90 1.27 0.85 0.58 1.69
60 Deg South Gm 2.75 3.25 4.06 4.49 474 471 498 5.15 4.75 4.23 3.12 1.79 4.00
Dm 0.69 1.06 1.53 2.01 2.34 2.43 2.37 2.17 1.79 1.22 0.80 0.53 1.58

Vertical South Gm 2.53 2.78 3.15 3.09 297 2.83 3.02 3.41 3.54 355 2.83 1.63 2.94
Dm 0.56 0.86 1.25 1.62 1.89 1.97 194 1.81 150 1.04 0.67 0.41 1.30

Vertical SE/SW Gm 2.01 2.32 2,92 3.24 3.34 3.32 3.49 3.62 3.36 2.99 2.27 1.29 2.85
Om 0.67 0.86 1.24 1.61 1.88 1.97 1.95 1.80 1.47 1.02 0.67 0.42 1.29

Vertical E/W Gm 1.15 1,53 2.30 2.96 3.36 3.55 3.63 3.36 2.71 2.00 1.34 0.71 2.39
Dm 0.55 0.81 1.18 1.57 1.86 1.98 1.96 1.75 1.39 0.95 0.63 0.42 1.26

Vertical NE/NW  Gm 0.57 0.87 1.47 2.16 2.65 2.95 2.89 2.42 1.74 106 0.66 0.41 1.66
Dm 0.52 0.76 1.13 1.50 1.79 1.93 1.88 1.63 1.29 0.87 0.59 0.40 1.18

Vertical North  Gm 0.60 0.73 1.09 1.54 1.97 2.30 2.15 1.68 1.24 0.84 0.56 0.39 1.25
DOm 0.50 0.73 1.09 1.46 1.76 1.0 1.84 1.57 1.24 0.84 0.56 0.39 1.16

Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

Horizontal 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.23 1.15 1.10 1.05 1.02 1.01 1.02 1.05 1.09 1.15 1.22 1.20 1.07
30 Deg South Gm/Gmean 1.60 1.37 1.21 1.08 1.00 0.97 0.99 1.07 1.18 1.37 1.57 1.50 1.14
Latitude South Gm/Gmean 1.76 1.45 1.22 1.04 0.93 0.89 0.92 1.02 1.18 1.45 1.72 1.64 1.12
60 Deg South Gm/Gmean 1.85 1.45 1.17 0.95 0.82 0.76 0.79 0.92 1.12 1.45 179 1.69 1.05
Vertical South Gm/Gmean 1.70 1.24 0.91 0.65 0.51 0.46 0.48 0.61 0.83 1.22 1.63 1.54 0.77
Vertical SE/SW Gm/Gmean 1.35 1.04 0.84 0.69 0.58 0.54 0.56 0.65 0.79 1.02 1.30 1.22 0.75
Vertical E/W Gm/Gmean 0.77 0.68 0.66 0.63 0.58 0.57 0.58 0.60 0.64 0.69 0.77 0.67 0.63
Vertical NE/NW GmvGmean 0.38 0.39 0.42 0.46 0.46 0.48 0.46 0.43 0.41 0.36 0.38 0.39 0.44
Vertical North Gm/Gmean 0.34 0.33 0.31 0.33 0.34 0.37 0.34 0.30 0.29 0.29 0.32 0.37 0.33
Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes, kWh/m~2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Nov4 Dec4 Mean
Horizontal Gmax 2.90 400 597 7.38 B.40 8.61 8.43 7.56 6.13 4.64 3.27 2.21 5.80
D clear 0.49 0.66 0.72 1.0t 1.17 1.45 1.35 1.5% 1.11 0.78 0.56 0.33 0.93
10 Deg South Ge 3.91f 489 6.69 7.81 8.57 8.70 8.57 7.84 6.71 547 426 3.15 6.39
Oc 0.53 0.73 0.76 1.09 1.21 1.46 1.39 1.53 1.17 0.85 0.61 0.37 0.98
30 Deg South Ge 563 6.28 7.63 8.08 8.29 8.31 8.22 7.92 7.39 6.72 590 4.76 7.10
De 0.66 0.88 0.90 1.21 1.31 1.53 1.47 1.63 1.31 1.00 0.75 0.46 1.09
Latitude South Ge 6.51 6.88 7.81 7.76 7.64 7.58 7.53 7.50 7.40 7.18 6.71 5.62 7.18
tilt 44 47' N Oc 0.74 0.97 1.00 1.30 1.39 1.59 1.54 1.69 1.40 1.09 0.84 0.52 1.17
60 Deg South Ge 7.00 7.06 7.51 6.98 6.52 6.41 6.39 6.64 6.97 7.21 7.12 6.14 6.83
Oc 0.81 1.04 1.10 1.38 1.47 1.64 1.59 1.72 1.46 1.17 0.90 0.58 1.24
Verticat South Gc 6.63 6.13 5.61 4.44 3.62 3.50 3.51 4.07 4.95 5.98 6.57 5.97 5.08
Dc 0.87 1.10 1.24 1.50 1.9 1.71 1.67 1.71 1.49 1.23 096 0.63 1.31
Vertical SE/SW Gc 5.07 4.95 538 5.08 4.75 4.58 4.59 469 4.89 5.18 5.10 4.39 4.89
De 0.81 1.04 1.23 1.51 1.65 1.78 1.73 1.75 1.47 1.19 0.90 0.59 1.31
Vertical E/W Ge 2.55 2.94 4.14 481 526 511 513 4.54 3.91 3.51 270 1.87 3.88
] 0.69 0.90 1.16 1.48 1.68 1.83 1.78 1.73 1.37 1.06 0.76 0.51 1.25
Vertical NE/NW Gc 0.78 1.13 2.12 3.09 3.89 3.87 3.87 3.06 2.17 1.55 0.89 0.50 2.25
Dc 0.59 0.78 1.06 1.36 1.59 1.73 1.68 1.56 1.20 0.91 0.65 0.47 1.13
Vertical North  Ge 0.57 0.74 1.01 1.60 2.40 2.46 2.47 1.73 1.11 0.85 0.63 0.46 1.34
Dc 0.57 0.74 1.01 1.27 1.50 1.62 1.57 1.43 1.11 0.85 0.63 0.46 1.06

Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).

.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
.22 1.12 1.06 1.02 1.01 1.02 1.04 1.10
.57 1.28 1.10 0.99 0.96 0.98 1.05 1.21
72 1.31 1.05 0.91 0.88 0.89 0.99 1.21
.76 1.26 0.95 0.78 0.74 0.76 0.88 1.14
53 0.94 0.60 0.43 0.41 0.42 0.54 0.81
0.90 0.69 0.56 0.53 0.54 0.62 0.80
74 0.69 0.65 0.63 0.59 0.61 0.60 0.64
28 0.35 0.42 0.46 0.45 0.46 0.41 0.35
19 0.17 0.22 0.29 0.29 0.29 0.23 0.18

Horizontal 1.00
10 Deg South Ge/Gmax  1.35
30 Deg South Gc/Gmax  1.94
Latitude South Gec/Gmax 2.24
60 Deg South Ge/Gmax  2.41
Vertical South  Gc/Gmax  2.29
Vertical SE/SW Gc/Gmax 1.75
Vertical E/W Gc/Gmax  0.88
Vertical NE/NW  Gc/Gmax  0.27
Vertical North  Ge/Gmax  0.20

n

©
OO0OO—A-ANMON - = =

o

-

C OO a ot aaana
ey N
£
CO O 4 s s
o

Sunshine data
Mean sunshine  Hours 29 37 49 63 7.7 8.4 941 .
Max. sunshine Hours 8.5 5§ 10.7 128 138 142 142 131
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YUGOSLAVIA Site No. 245 NEGOTN Computer file YUGOS245.INC
Inclined surfaces - ground albedo 0.20 assumed. Units kWh/square metre per day
Latitude 44 14'N Longitude 22 33' E Height 42 metres Data period (1966-1975)
Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes. kWh/m”2 per day.

Jan Feb Mar  Apr May Jun Jul Aug Sep  Oct Nov Dec  Mean

Horizontal G mean 1.45 2.11 3.65 4.86 6.47 6.83 7.07 6.11 4.74 3.23 1.60 1.24 4.13
D mean 0.83 1.10 1.67 2.15 2.58 2.58 2.44 2.19 1.66 1.20 0.77 0.73 1.66
10 Deg South Gm 1.72 2.41 4,00 5.10 6.60 6.88 7.20 6.38 5.16 3.73 1.93 1.49 4.40
Dm 0.83 1.10 1.68 2.18 2.61 2.60 2.48 2.23 1.68 1.22 0.77 0.74 1.68
30 Deg South Gm 2.14 2,82 440 523 6.42 6.54 6.95 6.50 5.63 4.44 2.44 1.89 4,63
Dm 0.79 1.05 1.63 2.13 2.56 2.56 2.46 225 1.67 1.20 0.74 0.72 1.65
Latitude South  Gm 2.32 2.96 4.43 503 598 599 6.42 6.22 5.63 4.69 2.66 2.06 4.54
it 44 14'N  Dm 0.73 0.98 1.55 2.083 2.46 2.46 2.39 2.20 1.62 1.15 0.69 0.69 1.58
60 Deg South Gm 2.39 2.95 424 456 5.18 508 5.51 557 5.31 468 275 2.14 4.20
Dm 0.66 0.89 1.42 1.88 2.29 2.30 2.26 2.09 1.54 1.08 0.63 0.63 1.48
Vertical South Gm 2.14 2,49 3.27 3.09 3.17 2.96 3.25 3.64 3.91 3.91 248 1.96 3.03
Om 0.51 0.69 1.15 1.54 190 1.93 1.94 1.80 1.33 0.93 0.50 0.51 1.23
Vertical SE/SW Gm 1.71 2.08 3.06 3.34 3.72 3.66 3.89 3.97 3.84 3.29 1.98 1.54 3.01
Dm 0.52 0.71 1.16 1.53 1.88 1.93 193 1.78 1.33 0.94 0.51 0.51 1.23
Vertical E/W Gm 1.00 1.38 2.44 3.12 3.83 4.09 4.08 3.74 3.16 2.22 1.17 0.85 2.60
Dm 0.53 0.71 1.15 1.51 1.87 1.94 1.93 1.75 1.30 0.92 0.51 0.49 1.22
Vertical NEJNW  Gm 0.55 0.80 1.54 228 3.00 3.39 3.18 2.67 1.96 1.14 0.57 0.47 1.80
Dm 0.51 0.70 1.13 1.48 1.83 1.91 1.87 1.66 1.27 0.90 0.50 0.46 1.19
Vertical North  Gm 0.50 0.68 1.12 1.58 2.15 2.58 2.23 1.78 1.26 0.88 0.49 0.45 1.31
Dm 0.50 0.68 1.12 1.47 1.82 1.90 1.84 1.60 1.26 0.88 0.49 0.45 1.17
Monthly mean values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).
Horizontal 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Gm/Gmean 1.19 1.14 1.10 1.05 1.02 1.01 1.02 1.04 1.09 1.15 1.21 1.20 1.07
30 Deg South Gm/Gmean 1.48 1.34 1.21 1.08 0.99 0.96 098 1.06 1.19 1.38 1.52 1.52 1.12
Latitude South Gm/Gmean 1.60 1.40 1.21 1.03 0.92 0.88 0.91 1.02 1.19 1.45 1.66 1.66 1.10
60 Deg South Gm/Gmean 1.65 1.40 1.16 0.94 0.80 0.74 0.78 0.91 1.12 1.45 1.72 1.73 1.02
Vertical South Gm/Gmean 1.48 1.18 0.90 0.64 0.49 0.43 0.46 0.60 0.82 1.21 1.55 1.58 0.73
Vertical SE/SW Gm/Gmean 1.18 0.99 0.84 0.69 0.57 0.54 0.55 0.65 0.81 1.02 1.24 1.24 0.73
Vertical E/W Gm/Gmean 0.69 0.65 0.67 0.64 0.59 0.60 0.58 0.61 0.67 0.69 0.73 0.69 0.63
Vertical NE/NW Gm/Gmean 0.38 0.38 0.42 0.47 0.46 0.50 0.45 0.44 0.41 0.35 0.36 0.38 0.44
Vertical North Gm/Gmean 0.34 0.32 0.31 0.32 0.33 0.38 0.31 0.29 0.27 0.27 0.31 0.36 0.32
Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes, kWh/mA2 per day.
Assumed dates Jan 29 Feb 26 Mar 29 Apr 28 May 29 Jun 21 Jul 4 Aug4 Sep4 Oct4 Novd4 Dec4 Mean
Horizontat Gmax 3.03 4.25 6.33 7.82 9.34 9.28 9.04 B8.04 6.77 5.24 3.37 2.40 6.25
D clear 0.25 0.21 033 0.64 0.88 1.06 1.08 1.30 0.55 0.41 0.16 0.52 0.62
10 Deg South Ge 4.15 6525 7.11 8.23 9.45 9.31 9.10 8.27 7.40 6.19 4.48 3.26 6.86
Dc 0.28 0.24 0.35 0.67 0.86 1.04 1.06 1.27 0.56 0.41 0.17 0.52 0.62
30 Deg South Ge 6.04 6.81 8.10 8.48 9.08 8.82 8.67 8.31 8.15 7.65 6.31 4.84 7.61
Dc 0.36 0.32 0.46 0.80 0.98 1.15 1.17 1.38 0.68 0.53 0.24 0.64 0.73
Latitude South Ge 6.98 7.47 8.28 8.15 8.36 8.04 7.92 7.86 8.15 8.18 7.19 565 7.69
tit 44 14' N De 0.42 0.40 0.57 0.92 1.10 1.25 1.26 1.46 0.80 0.62 0.30 0.71 0.82
60 Deg South G 7.6 7.70 7.93 7.27 7.05 6.69 6.63 690 7.63 B8.23 7.7 6.17 7.28
De 0.49 0.49 0.70 1.07 1.25 1.36 1.37 1.53 0.983 0.74 0.38 0.77 0.93
Vertical South Gc 7.15 6.66 5.85 4.54 3.82 3.54 3.54 4.15 532 6.80 7.09 596 5.36
Dc 0.61 0.66 0.97 1.33 1.54 1.59 158 1.63 1.17 0.93 0.52 0.81 1.11
Vertical SE/SW Gc 5.46 5.36 571 538 5.22 4.91 4.86 4.96 5.44 596 5.48 4.40 5.26
Dc 0.59 0.66 096 1.34 1.58 1.64 1.62 1.66 1.17 0.93 0.52 0.73 1.12
Vertical E/W Ge 2.75 3.17 4.44 521 594 573 560 493 4.47 4.10 2.88 1.90 4.27
Dc 0.56 0.64 095 1.34 161 1.68 1.66 1.65 1.14 0.89 0.50 0.59 1.10
Vertical NE/NW Gc 0.77 1.08 2.21 3.36 4.43 4.40 4.25 3.34 2.43 1.73 0.81 0.54 2.45
Dc 0.53 0.62 092 1.29 1.56 1.61 1.59 1.52 1.09 0.85 0.49 0.51 1.05
Vertical North Gc 0.52 0.62 0.91 1.67 2.69 2.80 2.67 1.84 1.06 0.83 0.49 0.50 1.39
Dc 0.52 0.62 0.91 1.24 150 1.54 152 1.41 1.06 0.83 0.49 0.50 1.01
Monthly clear day values of ratio (daily global irradiation on slope/daily horizontal surface global irradiation).
Horizontal 1.00 1t1.00 1.00 1.00 100 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
10 Deg South Ge/Gmax  1.37 1.24 1.12 105 101 1.00 101 1.03 1.09 1.18 1.33 1.36 1.10
30 Deg South Gc/Gmax 1.99 1.60 1.28 1.08 0.97 0.95 0.96 1.03 1.20 1.46 1.87 2.02 1.22
Latitude South Gc/Gmax 2.30 1.76 1.31 1.04 0.89 0.87 0.88 0.98 1.20 1.56 2.13 2.35 1.23
60 Deg South Gc/Gmax 2.49 1.81 1.25 0.93 0.75 0.72 0.73 0.86 1.13 1.57 2.28 2.57 1.16
Vertical South Ge/Gmax 2.36 1.57 0.92 0.58 0.41 0.38 0.39 0.52 0.79 1.30 2.10 2.48 0.86
Vertical SE/SW Ge/Gmax 1.80 1.26 0.90 0.69 0.56 0.53 0.54 0.62 0.80 1.14 1.63 1.83 0.84
Vertical E/W Ge/Gmax 0.91 0.75 0.70 0.67 0.64 0.62 0.62 0.61 0.66 0.78 0.86 0.79 0.68
Vertical NE/NW Gc/Gmax 0.25 0.25 0.35 0.43 0.47 0.47 0.47 0.41 0.36 0.33 0.24 0.22 0.39
Vertical North Ge/Gmax 0.17 0.15 0.14 0.21 0.29 0.30 0.29 0.23 0.16 0.16 0.14 0.21 0.22
Sunshine data
Mean sunshine  Hours 20 28 45 59 7.8 87 95 88 6.6 52 2.9 23 5.6
Max. sunshine Hours 7.9 8.6 102 120 13.5 139 13.7 128 10.7 9.4 8.0 7.4 107
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YUGOSLAVIA Site No. 249
ground albedo 0.20 assumed.

Inclined surfaces -

Latitude 42 39'N

Longitude 21 9'E

PRISTINA

Height 573 metres

Computer file YUGOS249.INC

Units kWh/square metre per day
Data period (1.1968-12.1975)

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes.

Horizontal
10 Deg South
30 Deg South
Latitude South
tilt 42 39' N
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW

Vertical North

§E5955595959595959%

Jan

o000 0x0ONONONON
wm
IS

Feb

2.46
1.24
2.81
1.25
3.30
1.22
3.45
1.17
3.44
1.07
2.90
0.86
2.43
0.87
1.64
0.85
0.94
0.82
0.79
0.79

Mar

3.80
1.86
4.13
1.88
4.50
1.83
4.52
1.76
4.28
1.61
3.26
1.30
3.07
1.29
2.47
1.26
1.60
1.22
1.19
1.19

Apr

_- = A NN =W WA WNNAENONNDOND ON

Monthly mean values of ratio (daily global irradiation on
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Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes,

Assumed dates
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10 Deg South
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Latitude South
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0.57
7.00
0.62
7.88
0.75
8.01
0.84
7.62
0.97
5.56
1.17
5.44
1.16
4.29
1.12
2.22
1.04
1.01
1.01

7.59
1.00
7.95
04
13
16
83
24
89

A A WA D AN A A aD aN —-®D
n
~

Monthly clear day values of ratio (daily global irradiation

Horizontal

10 Deg South

30 Deg South
Latitude South
60 Deg South
Vertical South
Vertical SE/SW
Vertical E/W
Vertical NE/NW
Vertical North

Sunshine data
Mean sunshine
Max. sunshine

Gc/Gmax
Ge/Gmax
Gc/Gmax
Ge/Gmax
Gc/Gmax
Gc/Gmax
Gc/Gmax
Ge/Gmax
Ge/Gmax

Hours
Hours

1.00
1.35
1.93
2.19
2.39
2.23
1.71
0.87
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Jul 4

.79
A1
.85
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.37
.21
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.28
.31
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1
8
1
7
1
6
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4
1
5
1
4
1
2
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Aug 4 Sep 4
7.89 6.42
1.34 0.85
8.13 6.99
1.34 0.90
8.12 7.60
1.44 1,02
7.71 7.58
1.50 1.11
6.65 7.03
1.56 1.20
3.91 4.84
1.62 1.32
4.71 4.95
1.66 1.31
4.72 4.10
1.66 1.25
3.21 2.29
1.562 1.13
1.77 1.07
1.41 1.07

Oct Nov Dec Mean
3.33 2.06 1.42 4.13
1.18 0.91 0.82 1.78
3.84 2.50 1.68 4.41
1.20 0.92 0.82 1.80
4.56 3.18 2.08 4.65
1.21 0.89 0.78 1.77
4.78 3.45 2.24 4.59
1.18 0.85 0.73 1.71
4.77 3.59 2.31 4.23
1.12 0.79 0.65 1.58
3.95 3.22 2.07 3.06
0.98 0.65 0.50 1.30
3.33 2.58 1.63 2.99
0.98 0.66 0.51 1.30
2.26 1.55 0.91 2.54
0.95 0.66 0.52 1.28
1.16 0.74 0.51 1.76
0.91 0.64 0.50 1.23
0.89 0.62 0.49 1.31
0.89 0.62 0.49 1.21
1.00 1.00 1.00 1.00
1.15 1.21 1.18 1.07
1.37 1.54 1.47 1.13
1.43 1.67 1.58 1.11
1.43 1.74 163 1.02
1.19 1.56 1.46 0.74
1.00 1.25 1.15 0.72
0.68 0.75 0.64 0.62
0.35 0.36 0.36 0.43
0.27 0.30 0.34 0.32

kKWh/mA2 per day.
Oct4 Nov4 Dec4d Mean

5.20 3.46 2.55

6.
0.49 0.29 0.24 0.77
6.11 4.51 3.64 6.70
0.54 0.34 0.26 0.79
7.44 6.20 5.52 7.41
0.67 0.43 0.34 0.89
7.87 6.93 6.40 7.48
0.76 0.50 0.40 0.96
7.89 7.40 7.13 7.06
0.87 0.58 0.47 1.05
6.43 6.75 6.92 5.17
1.083 0.70 0.56 1.18
5.67 5.26 5.18 5.05
1.02 0.68 0.54 1.19
3.95 2.85 2.43 4.07
0.96 0.64 0.49 1.17
1.72 0.90 0.61 2.33
0.89 0.60 0.46 1.10
0.86 0.60 0.45 1.33
0.86 0.60 0.45 1.04

on slope/daily horizontal surface global irradiation).

1.00
1.01
0.97
0.90
0.74
0.40
0.53
0.58
0.43
0.25
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0.94
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0.37
0.51
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0.72
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1.00 1.00 1.00 1.00
1.17 1.30 1.43 1.10
1.43 1.79 2.16 1.21
1.61 2.00 2.51 1.22
1.52 2.14 2.80 1.15
1.24 1.95 2.71 0.85
1.09 1.52 2,03 0.82
0.76 0.82 0.95 0.67
0.33 0.26 0.24 0.38
0.17 0.17 0.18 0.22
5.8 3.7 2.0 5.8
10.2 8.9 7.3 109



YUGOSLAVIA Site No. 250

Inclined surfaces - ground albedo 0.20 assumed.

Latitude 42 6' N

Longitude 19 6' E

Height 6 metres

317

Computer file YUGOS250.INC

Units kWh/square metre per day

Estimated monthly means of daily global radiation Gm and diffuse radiation Om on inclined planes.
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Monthly mean values of ratio (daily global irradiation on
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Data period (1966-1975)
kWHh/mA2 per day.

Oct Nov Dec Mean

3.54 2.08 1.59 4.39
1.16 0.88 0.69 1.65
4.10 2.54 1.99 4.72
1.21 0.89 0.71 1.68
4.91 3.25 2.64 5.04
1.26 0.89 0.70 1.69
5§17 3.583 2.90 5.00
1.26 0.87 0.68 1.65
519 3.70 3.10 4.64
1.22 0.82 0.64 1.56
4.31 3.33 2.86 3.37
1.10 0.70 0.54 1.33
3.61 2.67 2.20 3.28
1.08 0.70 0.54 1.33
2.39 1.60 1.14 2.74
1.00 0.68 0.53 1.30
1.19 0.756 0.52 1.83
0.93 0.65 0.51 1.24
0.89 0.63 0.49 1.31
0.89 0.63 0.43 1.20

slope/daily horizontal surface global irradiation).
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Estimated clear day means of daily global radiation Gc and diffuse radiation Dc on inclined planes,
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Monthly clear day values of ratio (daily global irradiation

Horizontal
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Latitude South  Gec/Gmax
60 Deg South Ge/Gmax
Vertical South  Ge/Gmax
Vertical SE/SW Gc/Gmax
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Sunshine data
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Aug 4 Sep 4
7.68 6.57
1.65 1.05
7.87 7.11
1.62 1.08
7.85 7.70
1.71 1.22
7.48 7.68
1.75 1.29
6.44 7.10
1.78 1.38
3.81 4.88
1.74 1.46
4.51 498
1.79 1.45
4.48 4.14
1.78 1.37
3.08 2.34
1.62 1.22
1.76 1.15
1.47 1.14

1.00 1.00 1.00 1.00
1.16 1.22 1.25 1.08
1.39 1.56 1.66 1.15
1.46 1.70 1.82 1.14
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1.22 1.60 1.80 0.77
1.02 1.28 1.38 0.75
0.68 0.77 0.72 0.62
0.34 0.36 0.33 0.42
0.25 0.30 0.31 0.30

KWh/m~2 per day.
Oct 4 Nov4 Dec4 Mean

§.21 3.65 2.70 6.15
0.76 0.46 0.38 0.91
6.05 4.67 3.78 6.72
0.80 0.50 0.42 0.94
7.30 6.34 562 7.42
0.95 0.62 0.53 1.05

0.90 0.68
0.90 0.68

7.68 7.03 6.45 7.48
1.03 0.69 0.60 1.11
7.68 7.50 7.17 7.05
1.13 0.78 0.67 1.20
6.22 6.80 6.91 5.16
1.23 0.88 0.76 1.30
5.47 5.32 5.20 5.02
1.20 0.85 0.70 1.30
3.81 2.91 2.48 4.02
1.09 0.76 0.61 1.26
1.70 0.98 0.69 2.32
0.96 0.69 0.55 1.16
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horizontal surface global irradiation).
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1.47 1.93 239 1.22
1.47 2.06 2.66 1.15
1.19 1.86 2.56 0.84
1.06 1.46 1.93 0.82
0.73 0.80 0.92 0.65
0.33 0.27 0.26 0.38
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YUGOSLAVIA Site No. 251

inclined surfaces - ground albedo 0.20 assumed.
Longitude 21 22' E

Latitude 41 3'N

BITOLA

Height 586 metres

Computer file YUGOS251.INC

Units kWh/square metre per day

Estimated monthly means of daily global radiation Gm and diffuse radiation Dm on inclined planes.
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1.03 1.40 1.95 0.81
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Section 23 Maps of horizontal surface global radiation

The isopyrs indicate means of daily energy per unit area

All radiation values are given in kWh. m2 per day .

1. The first pair of maps shows the location of the 340 sites by site number.
2. The second pair of maps gives mean annual isopyrs.

3. The next 4 sets of maps give the mean isopyrs for the following months, arranged in
annual sequence:

i) March,
ii) June,
iif) September,

iv) December.

Note. Caution should be particularly exercised in using the data from the maps close to the coast
and in mountainous areas. Refer to the main text.
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Some practical comments on using the data disks.

These comments are based on the assumption the reader already has adequate knowledge of the day
to day operation of the microcomputer facility in use in his/her organization at the word processor
level and at the spreadsheet level. The notes cover PC Compatible Computer and Apple Macintosh
Compatible Computer applications. The procedures work in a very straightforward way when
working in a Microsoft Environment. They may not format properly when working in other

environments. Some expert advice may be needed in such environments.

There are two data disks. Their detailed data structures are discussed in Appendices 6 & 7.
There are three levels of data presentation:
i) Word Processor level (Developed for use with Microsoft Word, Version 5).
ii) Spreadsheet level. (Developed for use with Microsoft Excel, not tested for other
spreadsheets)

iif) Computer programme support level.

Processing the data files at the first two levels only are discussed here. Users experienced in numerical
programming and wanting to work at level iii should use Appendices 6 and 7 for guidance at the

detailed computer programme support level.

As there are a very large number of computer systems with many different interface procedures, using
different software, only typical guidance can be given. Users need to apply some understanding of
their own computer software procedures to make effective use of the data on the disks. With a little
initial patience, this should not prove difficult for most users. There is just some initial learning to be
done, especially concerning formatting with the correct type face at the correct font size. Margin issues
for presentation in print may also need resolution. The disks have been provided as an additional
facility to the Atlas. Please note there is not a disk support advice service available with this publication. Users
unable to master using the disks in their personal computing system environment must seek their own
professional advice on the resolution of such difficulties. Neither the authors nor the publishers can

offer any support help.

Typical word processor procedures for extracting selected horizontal surface tables to place in

reports for printing.

PC system in a Windows Environment . Use European Solar Radiation Atlas data disk 1.
Switch on.

Using file manager, select printer.
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Using File Manager load Word Processor File, for example Word for Windows.
Insert European Solar Radiation Atlas data disk 1 in drive A

Open Drive A in normal way.

Select List all files.

(Refer to Appendix 6 for the index to the Paget files)

Double click on required Paget file (Files Paget.1 to Paget.6).

Select Select all.

Enter type face choice box, select Courier (or other equispaced font).

Enter type size box, select type size as 8 (First trial).

Examine first site file on screen to see format is satisfactory, and vertical alignment achieved.
High light the specific data file(s) to copy on the screen using the Mouse.
Select copy & copy selected data to temporary memory.

Close Paget file.

Open New.

Paste selected data file from memory.

Set correct font and size for vertical tabulation, as above.

Adjust margins if necessary.

Check satisfactory table layout on screen.

If table is to be published in a report, add footnote as indicated in appendix 6 on origin of data.
Save file with required name.

Print file.

Check print. Adjust format if necessary.

Record experience with local computer set up to speed up future use.

Save file for incorporation in document.

Typical word processor procedures for an Apple Macintosh Environment.
Use European Solar Radiation Atlas data disk 1.

Switch on.

Select Apple File Exchange.

Insert European Solar Radiation Atlas data disk 1 in external disk drive.
Translate required Paget Files from PC Format into Apple Macintosh format on Hard Disk.
Quit Apple File Exchange.

List files on Hard Disk.

(Refer to Appendix 6 for the index to the Paget files).

Double click on required Paget file (Files Paget.1 to Paget.6) to load Paget file.
Implement Select all.

Select font, choose Courier or other equispaced font.



Select font size as 8 (First trial).

Examine first site file to see format is satisfactory, and vertical alignment achieved.
Adjust margins as required.

Highlight files on screen to copy using Mouse.

Select Copy and copy selected file(s) to Clipboard.

Close Paget file.

Open New.

Paste file from clipboard.

Implement Select all.

Select font, choose Courier (or other equispaced font).

Select type size as 8 (First trial).

Examine site file to see format is satisfactory, and vertical alignment achieved.
Adjust margins as necessary.

If table is to be published in a report, add footnote as indicated in appendix 6 on origin of data.
Select Print Layout. Choose vertical format, and reduce print size to about 70%.
Save file with required file name.

Print file.

If layout not satisfactory, adjust margins and font size, and reprint.

Save again when satisfactory.

Record experience with local computer set up to speed up future use.

Edit selected site file(s) into word processor documents as required.
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Loading to Spreadsheet for drawing of graphs, taking out ratios. Use European Solar Radiation

Atlas data disk 2.

These procedures will enable the user to produce site specific graphs for the 101 sites for which data

has been prepared. Refer for example Figure 1, Figure 2, Figure 3, Figure 4 and Figure 5. in main text .

This section assumes some existing knowledge of spreadsheet use.

Note these data are only available for 101 sites out of the 340 sites in the Atlas. These sites are

indicated by a * in Table 2.

Typical Spreadsheet procedure for PC compatible systems. Use European Solar Radiation Atlas

data disk 2.
Switch on and use File Manager or other means to load spreadsheet.
Put European Solar Radiation Atlas Data disk 2 into external disk drive a.

Find drives file and double click on a:
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Double click Select all files.

Select country folder and double click. (Refer Appendix 7 for a list of country slope file directories)
Select site file for either average (.INM) or clear conditions (INC), as required, and double click.

Data as detailed in Appendix 7 should appear in first column of the spreadsheet, as a vertical column
of 405 -entries. Note each sub section of vertical numeric data is headed. Using printed tables as a
guide, select detailed sections to be handled within the spreadsheet. Devise a spreadsheet structure in
which to assemble selected parts of the vertical columnar data. For example one might want to
compare graphically vertical south data and horizontal for mean monthly conditions.

Proceed to copy and paste into required structure of data. A twelve month basis is suggested.

For example, working in monthly data sets, first entering column 1 at correct location, select, copy and
paste monthly data sets across spreadsheet as required, arranged in vertical columns of 12 monthly
aligned values, starting in column 8. (Columns 2 to 7 are left blank to import more data later if

required). First copy and paste the 12 monthly names. Set January in row 3 of column 8.

In order to plot an annual time series, for example refer Figure 1 of text, it is necessary manually to

enter day in year aligned with the month name. These monthly dates are different for Gmax files and

Gmean files. Enter these dates in column 9, choosing correct values for file selected.

The calulation days in the year are:

Monthly mean values from .INM files.

Jan17 Feb15 Mar1l6 Apr15 May15 Junl1l Jull7 Auglé Sep16 Octl6 Nov15 Decll
17 46 75 105 135 162 198 228 259 289 319 345

Monthly cloudless day values from .INC files.

Jan29 Feb26 Mar29 Apr28 May29 Jun2l Jul4 Aug4 Sep4 Oct4 Nov4 Dec4d
29 57 89 119 150 173 186 217 248 278 309 339

Then copy and paste radiation data in kWh per square metre per day as follows:

Copy and paste monthly horizontal global data first, with headers set in rows 1 & 2 in column 10.
Copy and paste monthly horizontal diffuse data next with headers setinrows 1 & 2 in column 11.

(It is best not to copy the annual data into the same column as the monthly data).

Repeat copy and paste G & D for various slope files as required in corresponding columns to right of
column 11.

Compute arithmetically any monthly ratios as required, like D/G.

It is easy to convert the daily radiation data to other units arithmetically within the spreadsheet. For example to
convert radiation in kWh/m? per day into mj/m? per day, one simply multiplies by 3.6, using standard

spreadsheet procedures. The data will of course emerge into new vertical columns. Monthly integral values can

be achieved by multiplyiing G y; & Dy, by the number of days in each month.
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When basic numeric operations are complete:

Prepare and edit required graphs using standard procedures.
Print and check graphs as outputs. Amend as needed.

Save graphs for incorporation in word processor document.

Save spreadsheet data file with an appropriate name for future use.

Typical spreadsheet procedures for an Apple Macintosh Computing Environment. Use European

Solar Radiation Atlas data disk 2.

Switch on.

Select Apple File Exchange.

Insert disk 2 in external disk drive.

Translate required slope files from PC Format to Apple Macintosh format on Hard Disk.
Quit Apple File Exchange.

Then broadly proceed as above.

The files can also be loaded using Apple Macintosh Teach Text, which will produce a vertical column
of 405 entries, which using Select All can be copied and pasted into any other suitable file. This

procedure makes it easy to load the spreadsheet with data from different sites.

Other uses of spreadsheets.

Spreadsheets also provide a convenient way of estimating mean monthly daily global radiation in

specific years from the Angstrom formula: Gp/Gom =a + b Sm/Som

The values of Angstrom a & b can be entered from disk 2, obtaining b by numerical subtraction of
Angstrom a from the monthly value of Angstrom (a + b) using the .INM files. Monthly values of Gomy

and Sop, are then entered manually from the printed horizontal tables for the specific site. Entering
monthly mean values of Sy, for a specific year, one can arrange the spreadsheet arithmetically to
produce estimated values of Gp,. The monthly data for a specific year can then be plotted in a

graphical form with the long term values of Gy, on the same graph. This is useful when reporting

annual monitoring results against long term assessments.

Many other applications using the European Solar Radiation Atlas Disk 2 will become evident to

experienced spreadsheet users.
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