Lab. Fundamental of Atmospheric Sciences........... First Stage
Experiment No. (6)

(( Study the relationship between solar radiation and hours of brightness ))
[bookmark: _GoBack]
The theoretical part: 
Knowing the amounts of solar radiation reaching the surface of the earth is considered the backbone for testing the sites of solar energy projects and for designing and evaluating the performance of systems that use solar energy in their applications.                                                          
The importance of measuring both solar radiation and the period of sunshine from a practical point of view is in the uses of solar cells and in heating greenhouses. The importance of radiation measurements on inclined surfaces in the designs of buildings (the estimation of the heat load in them) and in the designs of different solar energy systems. Solar radiation on agricultural products.                                                                
There are several attempts made by a number of researchers to find the relationship between the period of sunshine and the amount of total solar radiation falling on a unit of horizontal area, the most important of which are Angstrom equation represented in the following form:                          

 	

Whereas:
(R): The total solar radiation falling on the unit horizontal areas of the earth's surface.
(  ) : Solar radiation falling on a unit horizontal area of the outer surface of the atmosphere.
(n) : Actual sunshine period. 
(N) : Theoretical (astronomical) period of sunshine.
(a,b) : Constants vary from place to place.

Using this equation, it is possible to extract the amount of total solar radiation falling on the unit horizontal areas for any region of the earth and for any required time period, given the period of sunshine in that region and for the required period of time.


And to find the value of the constants (a,b), can draw the relationship between   graphically where represent values of 

on the y-axis and On the x-axis and from the relationship Graphs we can find the constants(a,b) where is the cut-off part of the y-axis constant value(a) The slope of the curve represents the value of the constant(b).    
[image: 1 005]


To find the value of the incident solar radiation per unit horizontal area of the outer surface of the Earth's atmosphere( ) Special tables are used where extracted in( ) Depending on the latitude 
of the station or the area under study.
As for the number of hours of Qatari sunshine(N) It is extracted from a special table(WMO) ( Paper,24) It shows the relationship between the number of hours on the surface of the sun, latitude, months of the year, and the location of the Earth.

practical part:
1-  Get to know my device
A - Measuring the number of hours on the surface of the sun 



B - bimetallic device 

2- Find the values of an equation constant 
This is done by graphing one of the winter months and one of the summer months for the Mosul and Baghdad stations, and based on the following tables The number of actual sun surface hours is measured(n) It is measured using a device


Which mainly consists of a lens The ray is shaped like a glass ball with a radius of approx.(10 cm) It is located in a concentric metal frame with a glass ball, and in the inner curvature of the frame there are three grooves inside which the maps of the device are fixed according to the seasons. The hours of the sun’s surfaces can be recorded from knowing the burning generated on the map and resulting from the collection of sunlight by the light lens.
 As for the values(R) It is measured by a bimetallic device


Which consists of two thin strips of metal, one painted in black and the other in white, mounted next to each other and connected to a mechanical system of levers that transfers the discrepancy between the expansion of the two strips when exposed to solar radiation to a sun arm by drawing a graphic line on a special model inserted around a rotating cylinder.
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Table (1) Extra Terrestral radiation [R,] Maximum Possible Sun Shine [N]

for Baghdad Station

Jan. | Feb. [ Mar.

Apr. ]\la\ Jun.

Jul. | Aug. | Sep. | Oct. [ Nov.

Decj

R, [$57.5 | 6634

835.5

938.2]1092. 7|‘1.:1.5

'109.0]1028.3] 891.9{726.2| 526.2| 497.7 |

N[ 102 | 110 [ 120 | 15.0 | 139 | 143

141 [ 155 | 124 [ 114 105 | 10.0 |

Table (2) Monthly Mean incoming Radiation in M Wien’ Sfor

.Baghdad Station (R)

|
#
|
|

| Jan. | Feb. [ Mer. | Apr. | May | Jun. | Jul. [Aug.| Sep. | Oct. [Nov. | Dec.
1976 [313.4]371.2[357.3]478.8]590.5(695.1 | [ =
1977 |254.4]366.9|438.2]608.7/636.5]784.5] | R
S e B i e e e |
1979278.1]408.6]468.1]383.8/636.5|727.6] | AR
11980[261.91361.6]530.4]586. ]'608 BN e s
11981]295.81323.5/493.0600.0{654 J'7:1 T e [
119822442351.0{501.3{505.31605.0{714.7; | | i | |
11983]303.4{400.2]477.2]558. 6‘337 41587 9[ I | =R I i
1952 1308.41402.7]424.6/548.7] 063]678 e |
- 11985[289.4{398.9]498.755 066371|7z,0 e e |
| 1986]334.0{390.1]525.6]578.8i680.0 760.6; ] |
1987] = 7[451.0[499.9[633.0f605.9]699.00 | | | | | |
1988[298.1]373.6[491.1]539.5[700.4[724.7} | B |
Mean|294.5[387.4[478.2|568.4]641.8]730.6] | | | | |
S [26.06[32.63[47.55[44.24 |A74-|3440I e
o0 eisnERa RooR T s A | I
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Table (3) Monthly mean Sunshine (Hrs) for Baghdad Station ()

:Months| Jan | Feb | Mar | Apr | May JupJ Jul | Aug | Sep | Oct | Nov | Dec
: 1976 | 6.1 | 7.4 | 7.1 | 8.0 10.2‘113'13.2 124[106] 9.0 | 8.4 | 5.5
1977 | 537} 82 | 82 | 9.0 [102] 1261256/ 122] 11.0[ 9.0'| 85 | 5.8
ISTo7eu v g eRIiRiet FoloR FIRI0 f2 8 s 12301l 9.9 | 8.2 | 6.3
1979 | 62 | 82 | 7.9 | 89 | 94 | 11.6]115[109[ 9.7 | 84 | 74 | 66
1980 | 6.5 | 6.1 | 7.5 | 8.8 |10.8]12.7[12.5]125]108] 8.9 | 74 | 6.5
1981 | 6.0 6.7 | 8.0 | 94 |10.1]12.7[12.7|12.1]105] 92 | 7.7 | 63
§1982 B oaEeE Ry e R0 IR sle 1T 12T [79.8°1°3.6 7.2 | 6.2
i 1985 | 6.0 | 75| 8.0 | 89 | 8.1 [120]126]120]107] 97 | 7.5 | 63
I 1984 | 69 | 7.8 | 7.0 | 8.9 |102]11.8]103[11.7]105| 7.7 | 6.1 | 7.1
1985 [i6.9° 7.7 | 78| 82 | 99 132‘{ 12.8! 11.9]109] 9.6 ; 75 | 7.2 !
;1986 | 73 [ 70 | 8484|107 129126 11.9]105 8.0 : 6.3 1‘_6;7 ,‘
1987 ! = | 88 |81[100]89 |109; 11.9i L1 99| 8385} 64 ’
1988 | 6.0 | 7.1 [ 8.5 | 7.4 [12.0[12.8[129]12.0]106] 83 | 65 | 5.9
Mean | S B T e e 12.5;12-‘ 11.9 10.5{ 8.8 r 7.5 ] G4
PS5 |075[0.84]0.53[085]1.09 o..75§0.75 0.45]0.44 0.67’0.73f0.4s|[
i CV% |[12.1|11.1] 6.6 | 9.7 [10.7] 6.0 | G108 35 7 R 5716 |1 BIH75
wN | 0.6 |0.68]0.66]0.65]0.73 0.87‘038 0.8910.85 0.77‘071] 0.6
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Table (4) Extra Terrestral radiation [R,] Maximum Possible Sun Shine [N]

Jfor Mosul Station

Jan. | Feb. | Mar. [ Apr. | May |JGnJ | Jul.

Aug. | Sep. | Oct. | Nov. [ Dec.

R, | 486.6 | 623.5 [ 887.4 ] 964.2 11089.5 1135.S| 11 lO,Si 1016.2| 823.8 l 634.6 l 626.3|445.5
N] 10.0 | 10.9 ] 12.079] 13.1 | 14.1 | 14.6 | 144 | 13.5 ] 124 | 113 ] 103 | 9.7
Table (3) Monthly mean Sunshine (Hrs)far Mosul Station (n)

Months| Jen | Feb May En:' Jul Sep | Oct Dec |

1976 10.4 [13.3]13.6 113] 83 43 |
1977 113[119]12:6 113] 44,
1978 11.4[12.0]12.6 10.7 ] -3,'!
1979 104[11.7[ 122 96 | 43 |
1980 108124123 105§ 43 |
[ 1931 | 7.3F[RolsElE AT D 3
1987 | s 1] 99 124|121 93 | 54
1983 | 4] 78 [ 82 [1L7121 105 47 |
R 55 83 [ 9.1 [11.7]10:8 102} 8. 58 1
1985 ! 13 7.9 [103 11.9%11.3 3] 53]
| 1986 A 82 10465 125126 10.5 ' 5.0
| 1987 47101]11.8]125 10.5 2.8
1938 11.6]122]122 10.6 4.5
| Mean 103 ]12.11}12.3 10.3 45
S 0.84[0.94[0.45]0.62 0.63 0.8
CV% 107 9.1 [ 3.7 ] 5.0 5.9 17.6
/N 0.59]0.74 [0.82]0.85 0.83[0.73 0.46
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Table (6) Monthly mean Incoming Radiation in MW/em’ for Mosul Station (R)

)

[Months| Jan | Feb | Mar | Apr [May | Jur | Jul | Aug | Sep Oct | Nov | Dec
1976 |222.6[249.5[322.2]398.8515.5|590.7|593.6 600.0’497.7 318.2{269.3 167.5
1977 .6 40.0 .81183.9
1978 2 8. ‘132.9
11979 48.. 161.3

:1980 9. 152.4

1981 | |149.2'
1982 170.9
1983 ;203_61
; 1984 1748
1985 | 6203.6}
| 1936 -ilél-‘
i 1987 j115.0
I 1988 1E161 9
; Mean 8 0%16-! 3
S 614.89 30‘50;24 79





image1.wmf
(

)

1

......

..........

÷

ø

ö

ç

è

æ

-

+

=

N

n

b

a

R

R

o


oleObject1.bin

image2.wmf
÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

÷

ø

ö

ç

è

æ

o

R

R

N

n

,


oleObject2.bin

