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Objective:
 To Measure total (global), diffuse, and beam radiation at horizontal and tilted surface.
Apparatus:
1. Pyranometer, instrument for measuring radiation.
2. Data logger, to collect data.

3. Computer to display and manipulate the data.

4. Mounted base to change tilted and azimuth angle of measurement.

                                                              [image: image4.png]




Pyranometer






Data Logger
Theory 

There are three main types of radiation these are:
Beam Radiation: 
the solar radiation received from the sun without having being scattered by the atmosphere. (Beam Radiation is often referred to as direct solar radiation).
Diffuse Radiation: 
the solar radiation received from the sun after it direction has been changed by scattering by the atmosphere. (Diffuse Radiation is referred to in some metrological literature as sky radiation or solar sky radiation).
Total solar Radiation:
The sum of the beam and diffuse solar radiations on a surface. (The most common measurement of solar radiation is total radiation on a horizontal surface, often referred to as Global Radiation on the surface).

The relation between these types can be represented by the following equation

[image: image2.wmf]d

b

I

I

I

+

=

              






………………………………. (1)

Where:
Ib:
beam solar radiation.

Id:
diffuse solar radiation.

I:
total solar radiation.

It is also worth to mention that the clearness index (KT) is the hourly ratio of particular radiation to the extraterrestrial radiation.


[image: image3.wmf]o

T

I

I

K

=

                                                         

 

…………………………………(2)
 The geometric relationships between a plane of any particular orientation relative to the earth at any time (whether that plane is fixed or moving relative to the earth) and the incoming beam solar radiation, that is the position of the sun relative to that plane, can be described in terms of several angles. Some of the angles used in this experiment are:
Slope angle ((): 
The angle between the plane of the surface in question and the horizontal.

Surface azimuth angle (():
the deviation of the projection on a horizontal plane of the normal to the surface from the local meridian, with zero due south, east negative, and west positive.

Procedure:
· At horizontal surface (( = 0, and ( = 0). Measure I, Id then take different ( values.
· Change ((, () until beam radiation is normal to surface and find I, and Id.

· Id is measured by shading the pyranometer using black strip above it.
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1. Find Ib, KT.

2. Plot I, Ib and Id against slope angle (.

3. What the angle of normal radiation. 
Exp. # 1
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