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Abstract

In this research, a solar simulator consisting of a system of high light
emitting diodes with a halogen lamp was designed and manufactured, and a
series of tests were carried out in terms of spectral matching, Spatial

irregularity and Non-time stability of radiation.

The spectral spectrum of the solar simulator system results from the
integration of the selected color spectrum consisting of a halogen lamp with
nine units of solar simulators and each unit consists of six blue , six green as
well as three white light emitting diodes .They are Arranged hin such a way

that we get the best homogeneity

The value of the air mass of Mosul city center at latitude (36.35°) on
selected days, which was selected on 21 of each month, from sunrise to
sunset, was determined theoretically by calculating the value of the angle of
solar deviation as a function of time, the angle of the solar rise and the
azimuth Head angle. The angle of solar deviation is zero at the spring and
autumn equinox. It has an approximate value of (23.5°) in the summer
solstice and about (—23.5°) in the winter solstice. Changes in the values of
solar elevation angles are similar for all months starting with small values in
daylight hours and then reaching its maximum value at 12 noon and their
values are equal to (75.9°%), (53.7°), (53.7°) and (34.0°) for the months of
June, March, September, and January respectively and then begin to decline
to reach the lowest levels in sunset hours for all months. The changes in the
values of the azimuth Head angle , they are similar and for all the months,
starting with the Large values during daylight hours to its lowest value at 12
noon. (14.0°), (36.3°), (36.3°) and (56.7°) for June, March, September and

December respectively.



The solar radiation energy of the Mosul city center at 36.35° latitude
according to the value of the calculated air mass AM = 1.24 on 21 March
and September was calculated theoretically and compared with what
was measured using the radiant energy meter and it was (982 W / m2)

(996 W / m?), respectively.

The spatial irregularity values of the high—energy light emitting diodes
with the halogen lamp were determined when the sample was at different
dimensions from the light source (70, 60 and 50 cm) with low intensity. The
value of the spatial irregularity with out photovoltaic dispersions equal to
(2.19%) , (3.03%) and (5.93%) Respectively . According to(IEC 60904-3)
these values fall within category C, B and A respectively, but with the
presence of photovoltaic dispersions , they were found to be (4.34%),
(2.23%) and (1.27%) respectively. According to IEC 60904-3 , these values
fall within category A, B and C, respectively, .The best value was What is the

dimension up to 70 cm In both cases.

The spatial irregularity value of the high—energy light emitting diodes
with the halogen lamp was calculated when the sample was at
different dimensions from the light source (50, 60, 70) cm with medium
intensity. The value of the spatial irregularity with out photovoltaic
dispersions equal to (5.93%), (3-03%) and (2.19%) respectively. According
to (IEC 60904-3),these values fall within category C, B and B, respectively, ,
while the value of the spatial irregularity with the presence of photovoltaic
dispersions was (4.86%) , (2.68%) And (1.80%) respectively. According to
the measurement specifications (IEC 60904-3) , these values fall within
category C, B and A, respectively. In both cases, the best value is when the

dimension is 70 cm.



The spatial irregularity value of the high—energy light emitting diodes
with the halogen lamp When the sample is at different dimensions from the
high—intensity (50, 60 and 70 cm) light source, it was found that spatial
irregularity value with out photovoltaic dispersions equal to (2.72%) ,
(3.03%) and (2.72%) respectively. according to (IEC 60904-3) These
values fall within categories C, B and B, respectively , but with the presence
of photovoltaic dispersions, they were equal to (5.37%) , (3.04%) and
(1.99%) respectively, according to (IEC 60904-3) , These values fall within
Category C, B and A, respectively, the results obtained in This situation is
better than the results in the case of non—-use of photovoltaic dispersions and
this indicates that optical dispersants have an important role in blending
optical colors also found that the best dimension between the light source of

the test level is 70 cm in all cases.

The spatial irregularity value of high—energy light emitting diodes with
a halogen lamp When the sample is 70 cm away from a light source with a
different photovoltaic, the value of spatial irregularity without the use of
photovoltaic dispersions was (1.36%), (2.19%) and (2.72%). This value falls
within categories A, B and B, respectively, according to (IEC 60904-3) but
with photovoltaic dispersions the values were (1.27%) , (1.80%) and
(1.99%) respectively. These values falls within category A of the solar

modules according to (IEC 60904-3).

The value of spatial irregularity decreases with the light intensity of the
light source slightly in both cases, but it was also found that the optical

dispersions have a clear effect on the percentage values, which reduces the



value of spatial non—uniformity and thus obtain the best value of spatial

spatiality within the test level .

Calculation of the timed unstablity of radiation Value of High—Power
Light-emitting Antennas with Halogen Bulb When the sample is 70 cm away
from the light source (low, medium and high), the value of unstability for a
convergent time without the use of photovoltaic dispersions is (1.4%) ,
(1.6%) and (1.9%) respectively. These values fall within category A
according to (IEC 60904-3) , the time periods specified in seconds and the
best value obtained at low intensity. When using photovoltaic dispersions,
the value of unstability for a convergent time is (1.04%) , (1.2%) and (1.4%)
respectively, These values fall within category A according to (IEC 60904-3)
, the time periods specified in seconds and the best value obtained at low

intensity.

Calculation of the timed unstablity of radiation of the high—energy light
emitting diodes with the halogen lamp without the use of photovoltaic
dispersions When the sample is 70 cm away from the optical light source
(Iow, medium and high), it was found that the value of the discontinuous
time interval is (1.4%) , (1.6%) and (1.9%) ,These values fall within category
A for all cases according to IEC 60904-3, and the value of the discontinuous
time interval with the presence of photovoltaic dispersions is
(1.00%), (1.19%) And (1.29%) respectively and these values fall within (IEC
60904-3) and for the time periods specified in seconds and the best value

obtained at low intensity



