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The angle of solar incidence is the angle at which a ray from the sun reaches a surface. Understanding the apparent motion of

the sun, it follows that, being close to the zenith, the surface tends to receive a greater amount of energy. This is because the

distance traveled by the sun's rays is shorter when the sun is at its maximum elevation, where the distances X are greater than

the distance Y. From this derives the concept of irradiation, that is, the determined irradiance that reaches a surface in a given

period of time. The hours of the day with the highest incidence of irradiance are called Hour Solar Peak, for its acronym HSP

(Style, 2012).

INTRODUCTION
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The steps followed for this experimental research

were:

1. Determination of Peak Sun Hours in the region.

2. Measurement of irradiance throughout the day.

3. Measurement of short-circuit current and

module efficiency by varying its tilt angle.

4. Determination of the power loss factor of the

module due to variations in azimuth orientation

and changes in the module's

METHODOLOGY
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In the first test, the curves obtained from

measurements taken with each pyranometer were

compared. This comparison is illustrated in Graph 1,

where "Pyranometer 1" refers to the Tenmars

handheld pyranometer and "Pyranometer 2" refers to

the sensitive Kipp & Zonen pyranometer.

This observation confirms that peak solar hours

occur around noon, when the sun's rays travel the

shortest distance to reach the surface. In both cases,

irradiance measurements exceeding 700 W/m² were

obtained.

RESULTS
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From Graph 2, it can be observed that the highest

efficiency from the module occurs at inclination angles

between 25° and 35°. This aligns with the latitude of

the test area, which is 25.54389°. If the module's

inclination is adjusted by more than 10° from this

range, a decrease in photo generation occurs due to the

adverse effects on the angle of solar incidence.

This observation confirms that peak solar hours occur

around noon, when the sun's rays travel the shortest

distance to reach the surface. In both cases, irradiance

measurements exceeding 700 W/m² were obtained.

RESULTS
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Similarly, Graph 3 illustrates the behavior of the short-

circuit current (Isc) generated by the module in relation

to the inclination angle, while the module received an

average irradiance of 874 W/m².

In Graph 3, it is evident that the highest short-circuit

current values occur at inclination angles between 20°

and 35°. In contrast, at other inclination angles, the

short-circuit current decreases significantly. This

phenomenon occurs because inclinations closer to the

region's latitude enhance the reception of direct

irradiance, allowing for more effective conversion of

solar energy into electrical energy.

.

RESULTS
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Through the third test, Table 1 presents the values of

the maximum power point of the module at various

orientations in the azimuth plane and different

inclination angles.

Table 1 highlights the value of 378 W, the maximum

power output obtained from all measurements,

achieved at an inclination of 25° with a direct

orientation to the south (0° in the azimuth plane). This

result confirms that this orientation is optimal for the

region, as it aligns with the correct positioning for solar

modules in the northern hemisphere.

RESULTS
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Using the values in Table 1, it is possible to calculate

the power loss factor corresponding to each orientation

and inclination.

Table 2 illustrates that to minimize the loss factor, the

module should be oriented as closely to the south as

possible, ideally within the range of -30° to +30°.

Additionally, the inclination of the module should be

maintained between 25° and 35°. Deviations from these

angles tend to result in a higher power loss factor for

the module.

RESULTS
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This research investigates the impact of solar incidence angles on the electrical parameters of a photovoltaic

module in Torreón, Coahuila. The findings indicate that the optimal configuration for the module is a southward

orientation at 0° in the azimuth plane and a 25° inclination. This alignment maximizes efficiency during peak

solar hours, averaging 6.34 hours. The study recorded a 0% power loss factor at the optimal settings and an -

8.6% loss factor at suboptimal angles. These insights can guide other installations where ideal positioning is

challenging, helping to enhance module performance.

CONCLUSIONS
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