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Solar Panel Selection and Sizing

Solar panel selection and sizing are crucial aspects of designing a solar photovoltaic system. The process
involves choosing the right type and number of solar panels to meet the energy needs of a specific
application. Here is a detailed glossary of terms related to solar panel selection and sizing in the course
Advanced Certificate in Solar Photovoltaic Systems Design:

1. Solar Panel:
A solar panel, also known as a photovoltaic (PV) module, is a device that converts sunlight into electricity. It
is made up of multiple solar cells that capture sunlight and generate direct current (DC) electricity.

2. Solar Cell:
A solar cell is the basic unit of a solar panel that converts sunlight into electricity through the photovoltaic
effect. It is typically made of silicon or other semiconductor materials.

3. Wattage:
Wattage refers to the power output of a solar panel, measured in watts. It indicates how much electricity a
solar panel can generate under standard test conditions.

4. Voltage:
Voltage is the electrical potential difference between two points in a circuit, measured in volts. It determines
the amount of electrical pressure that a solar panel can produce.

5. Current:
Current is the flow of electric charge in a circuit, measured in amperes. It indicates the rate at which
electricity is generated by a solar panel.

6. Solar Panel Efficiency:
Solar panel efficiency refers to the percentage of sunlight that a solar panel can convert into electricity.
Higher efficiency panels produce more electricity per square meter of space.

7. Maximum Power Point (MPP):
The maximum power point is the optimal operating point at which a solar panel produces the maximum
power output. It is affected by factors such as sunlight intensity and temperature.

8. Temperature Coefficient:
The temperature coefficient is a measure of how a solar panel's performance is affected by changes in
temperature. It indicates the decrease in efficiency as temperature increases.

9. Solar Insolation:
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Solar insolation refers to the amount of sunlight energy that reaches a specific area over a given period,
typically measured in kilowatt-hours per square meter per day (kWh/m2/day).

10. Solar Irradiance:
Solar irradiance is the power per unit area of sunlight that falls on a surface, measured in watts per square
meter (W/m2). It is a key factor in determining the energy output of a solar panel.

11. Peak Sun Hours:
Peak sun hours represent the number of hours in a day when the sunlight intensity is equivalent to 1000
watts per square meter. It is used to estimate the daily energy production of a solar panel.

12. Angle of Incidence:
The angle of incidence is the angle at which sunlight strikes a solar panel relative to a perpendicular line. It
affects the amount of sunlight that can be captured and converted into electricity.

13. Tilt Angle:
The tilt angle is the angle at which a solar panel is mounted relative to the horizontal plane. It is adjusted
based on the geographic location to maximize sunlight exposure throughout the year.

14. Azimuth Angle:
The azimuth angle is the compass direction in which a solar panel is oriented. It influences the amount of
sunlight that reaches the panel and affects its energy production.

15. Shading:
Shading occurs when objects such as trees, buildings, or other obstructions block sunlight from reaching a
solar panel. It reduces the panel's energy output and should be minimized during installation.

16. Solar Panel Array:
A solar panel array is a group of solar panels connected in series or parallel to increase the total power
output. It is designed based on the energy requirements and available space.

17. Series Connection:
In a series connection, solar panels are connected end-to-end to increase the voltage output. The current
remains the same, but the total voltage is the sum of the individual panel voltages.

18. Parallel Connection:
In a parallel connection, solar panels are connected side by side to increase the current output. The voltage
remains the same, but the total current is the sum of the individual panel currents.

19. Solar Panel Mounting System:
A solar panel mounting system is used to secure solar panels to a roof, ground, or other structure. It ensures
proper orientation and tilt angle for maximum sunlight exposure.

20. Solar Panel Inverter:
A solar panel inverter converts the DC electricity generated by solar panels into alternating current (AC)
electricity suitable for use in homes or businesses. It is an essential component of a solar PV system.
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21. Solar Panel Monitoring System:
A solar panel monitoring system tracks the performance and energy production of solar panels in real-time.
It helps identify issues, optimize efficiency, and ensure maximum energy output.

22. Solar Panel Degradation:
Solar panel degradation refers to the gradual decrease in performance over time due to factors such as
exposure to sunlight, temperature fluctuations, and environmental conditions. It is important to consider
when sizing a solar PV system.

23. Solar Panel Lifetime:
Solar panel lifetime is the expected lifespan of a solar panel, typically ranging from 25 to 30 years. It
influences the return on investment and overall cost-effectiveness of a solar PV system.

24. Solar Panel Warranty:
A solar panel warranty provides assurance that the panels will meet specified performance criteria for a
certain period. It covers defects, degradation, and other issues that may arise during the warranty period.

25. Solar Panel Certification:
Solar panel certification ensures that panels meet industry standards for efficiency, durability, and safety.
Certifications such as IEC, UL, and TÜV validate the quality and reliability of solar panels.

26. Solar Panel Manufacturer:
A solar panel manufacturer designs, produces, and sells solar panels for residential, commercial, and
industrial applications. Choosing a reputable manufacturer is essential for reliable and high-performance
solar panels.

27. Solar Panel Cost:
Solar panel cost includes the upfront purchase price, installation costs, and ongoing maintenance expenses.
It varies based on factors such as panel efficiency, quality, brand, and location.

28. Solar Panel Payback Period:
The solar panel payback period is the time it takes for the cost of a solar PV system to be recouped through
energy savings. It depends on factors such as energy consumption, utility rates, and incentives.

29. Solar Panel Sizing:
Solar panel sizing involves determining the number and wattage of panels needed to meet the energy
requirements of a specific application. It considers factors such as location, energy consumption, and
system efficiency.

30. Solar Panel Selection Criteria:
Solar panel selection criteria include efficiency, wattage, temperature coefficient, warranty, cost, and
manufacturer reputation. These factors help determine the best panels for a given project.

31. Solar Panel Installation:
Solar panel installation involves mounting panels on rooftops, ground mounts, or other structures using a
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mounting system. It requires careful planning, wiring, and connection to ensure optimal performance.

32. Solar Panel Orientation:
Solar panel orientation refers to the positioning of panels to maximize sunlight exposure. South-facing
orientation is ideal in the northern hemisphere, while north-facing orientation is preferred in the southern
hemisphere.

33. Solar Panel Tilt Angle Calculation:
The solar panel tilt angle calculation determines the optimal angle at which panels should be mounted
based on the latitude of the installation site. It helps maximize energy production throughout the year.

34. Solar Panel Shadow Analysis:
Solar panel shadow analysis assesses potential shading issues that may impact panel performance. It uses
tools such as solar path diagrams, shade analysis software, and on-site observations to identify shading
sources.

35. Solar Panel Maintenance:
Solar panel maintenance involves regular cleaning, inspection, and troubleshooting to ensure optimal
performance and longevity. It includes removing dirt, debris, snow, and addressing any issues that may
affect energy production.

36. Solar Panel Monitoring and Optimization:
Solar panel monitoring and optimization tools track energy production, identify performance issues, and
optimize system efficiency. It enables real-time monitoring, data analysis, and remote troubleshooting.

37. Solar Panel Off-Grid System:
A solar panel off-grid system operates independently of the utility grid, storing excess energy in batteries
for use during periods of low sunlight. It is commonly used in remote locations or as a backup power
source.

38. Solar Panel Grid-Tied System:
A solar panel grid-tied system is connected to the utility grid, allowing excess energy to be exported back to
the grid for credits. It offsets electricity consumption and can generate revenue through net metering
programs.

39. Solar Panel Hybrid System:
A solar panel hybrid system combines solar panels with other renewable energy sources such as wind or
battery storage to maximize energy production and reliability. It offers flexibility and energy independence.

40. Solar Panel Microinverter:
A solar panel microinverter is a small inverter attached to each solar panel to convert DC electricity into AC
electricity at the panel level. It improves energy production and system performance.

41. Solar Panel String Inverter:
A solar panel string inverter converts DC electricity from multiple solar panels in a series connection into AC
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electricity. It is cost-effective for larger solar PV systems but can be affected by shading issues.

42. Solar Panel Power Optimizer:
A solar panel power optimizer is a device that maximizes energy production by optimizing the voltage and
current output of each panel. It improves performance, reduces shading losses, and enhances system
efficiency.

43. Solar Panel Ground Mount System:
A solar panel ground mount system is installed on the ground instead of a rooftop, allowing for larger
installations and adjustable tilt angles. It is suitable for sites with limited roof space or shading issues.

44. Solar Panel Roof Mount System:
A solar panel roof mount system is installed on rooftops using mounting brackets or racks. It maximizes
sunlight exposure, minimizes shading, and integrates seamlessly with the building structure.

45. Solar Panel Bifacial Technology:
Solar panel bifacial technology captures sunlight from both the front and back of the panel, increasing
energy production by reflecting light off surfaces below the panel. It is more efficient in certain conditions.

46. Solar Panel Tracking System:
A solar panel tracking system automatically adjusts the orientation of panels to follow the sun's path
throughout the day. It maximizes sunlight exposure and energy production but adds complexity and cost to
the system.

47. Solar Panel Energy Storage:
Solar panel energy storage involves storing excess energy generated by solar panels in batteries for use
during periods of low sunlight or power outages. It provides backup power and increases energy self-
sufficiency.

48. Solar Panel Net Metering:
Solar panel net metering allows excess energy produced by a grid-tied system to be exported to the utility
grid for credits. It offsets electricity bills and encourages the adoption of solar energy.

49. Solar Panel Feed-in Tariff:
A solar panel feed-in tariff is a financial incentive that pays solar system owners for the electricity they
generate and feed into the grid. It promotes renewable energy adoption and helps offset installation costs.

50. Solar Panel Incentives and Rebates:
Solar panel incentives and rebates are financial incentives offered by governments, utilities, and
organizations to encourage the installation of solar PV systems. They reduce upfront costs and improve the
return on investment.

51. Solar Panel Permitting and Regulations:
Solar panel permitting and regulations govern the installation, interconnection, and operation of solar PV
systems. They ensure compliance with safety, building codes, utility requirements, and environmental

Read online: https://certificates.HealthCareCourses.org.uk/glossaries/
3291219/solar-panel-selection-and-sizing

HealthCareCourses (An LSIB brand) · 23 Jun 2026



G LO S S A RY

standards.

52. Solar Panel Environmental Impact:
Solar panel environmental impact includes factors such as energy consumption, greenhouse gas emissions,
resource depletion, and waste generation associated with manufacturing, installation, and disposal of
panels. It is important to consider in sustainable design.

53. Solar Panel Recycling:
Solar panel recycling involves recovering valuable materials such as silicon, glass, and metals from end-of-
life panels to reduce waste and environmental impact. It promotes a circular economy and sustainable
resource management.

54. Solar Panel Challenges and Solutions:
Solar panel challenges include intermittency, energy storage, grid integration, cost, efficiency, policy
barriers, and technical limitations. Solutions involve innovation, research, policy support, and collaboration
to overcome these challenges.

55. Solar Panel Future Trends:
Solar panel future trends include advancements in technology, efficiency improvements, cost reductions,
energy storage innovations, smart grid integration, and increased adoption of solar energy worldwide. They
shape the future of renewable energy.

56. Solar Panel Case Studies:
Solar panel case studies showcase successful solar PV projects, highlighting design considerations,
challenges, solutions, and outcomes. They provide real-world examples of solar panel selection, sizing,
installation, and performance optimization.

57. Solar Panel Design Software:
Solar panel design software helps engineers, designers, and installers optimize solar PV system layouts,
panel configurations, shading analysis, energy production estimates, and financial projections. It streamlines
the design process and improves accuracy.

58. Solar Panel Training and Certification:
Solar panel training and certification programs provide education, skills development, and industry
recognition for professionals in the solar energy sector. They cover design principles, installation practices,
safety guidelines, and best practices.

59. Solar Panel Resources and References:
Solar panel resources and references include textbooks, journals, websites, industry publications, standards,
guidelines, and online tools related to solar PV system design, installation, operation, and maintenance.
They provide valuable information for learning and professional development.

60. Solar Panel Glossary of Terms:
This glossary of terms provides definitions, explanations, and examples of key concepts related to solar
panel selection and sizing in the course Advanced Certificate in Solar Photovoltaic Systems Design. It serves
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as a comprehensive reference for understanding solar energy technology and applications.
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