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GeoSUN Africa History

•Based in Stellenbosch (Cape Town)

•Established in 2012

•As spin-off company of the CRSES 
(Centre for Renewable and 
Sustainable Energy Studies) at 
Stellenbosch University

•On the ground in 16 African 
countries. Recently expanded to the 
Middle East and Central America.

•Utility scale solar projects. 
Prospecting solar stations (bankable 
studies), weather stations during 
construction, pyranometer 
calibration, PV module testing and 
inspection.



Bifacial vs. traditional Mono-facial PV modules

First glass-glass modules were introduced – a glass sheet replaces the back sheet.
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Bifacial vs. traditional Mono-facial PV modules
First glass-glass modules were introduced – a glass sheet replaces the back sheet.

Traditional mono-facial - framed Bifacial - frameless Bifacial – framed (thin frame)
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Bifacial vs. traditional Mono-facial PV modules

Glass-glass modules paved the way for bifacial module technology.

Traditional mono-facial - framed Bifacial – framed (normal frame thickness)
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Glass-glass (mono-facial or bifacial) modules vs. traditional 
mono-facial framed PV modules with a back sheet.

Advantages of glass-glass:
• Lower transport volumes.
• ”Back-sheet” more robust (glass).
• Less mechanical stress on cells.

Disadvantages of glass-glass:
• Higher operating cell temperatures 

(cells are trapped inside the glass) 
leading to reduced output.

• Requires additional mounting support 
to prevent modules from bending.

• How do you determine the cell 
temperature?
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Alternative to glass-glass: clear back sheet

Advantages:
• Traditional mounting (frame)
• Lower weight compared to glass-glass
• bifacial

Credit: DuPont
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Mounting of bifacial modules
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Mounting of bifacial modules
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Albedo Explained

Traditional pyranometers and pyrheliometers are 
used to record global horizontal, diffuse and direct
irradiance.
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Albedo and bifacial PV explained



13

Cost benefit of bifacial modules

Bifacial PV modules can have a realistic increased annual yield of 5 – 20% depending on 
the surface type and if the modules are tracking or fixed tilt, row spacing, etc.

Bifacial PV modules cost between USD 0.02/W and USD 0.04/W more compared to similar 
mono-facial PV modules. This results in an increased total plant capital cost of 2% - 4% 
(assuming a plant capital cost of USD 1.00/Wp). So in best case scenarios, the plant cost 
2% more and yields 20% more electricity.

*Credit: ISES Webinar November 2018: Albedo effects on PV yields 

* *
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How to determine albedo: 1 - Satellite derived data

Source: https://earthobservatory.nasa.gov/images/2599/global-albedo

This image was produced using data composited over a 16-day period, from April 7-22, 2002.
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Arid areas have high 

albedo. These areas 

also tend to have high 
irradiance levels.

Snow and ice have a 
high albedo.
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How to determine albedo: 2 - Ground measurements

Albedo-meter (integrated design) Albedo-meter – consisting of two 
standard pyranometers (preferred from a 
maintenance and calibration perspective)
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How to determine albedo: 2 - Ground measurements
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How to determine albedo: 2 - Ground measurements
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How to determine albedo: 3 - The “white paper” method

Source: A simple method to determine surface albedo using digital photography, 
Glen Gilchrist, Newport High School, NP20 7YB UK



20

Bifacial PV simulation software

Several PV simulation packages accommodates bifacial modules.

Effects on bifacial modules are new for many*:
• SAM updated recently to consider also bifacial modules.
• PVSOL updated recently for bifacial modules.
• pvlib has a basic code, which is under improvement.
• PVSyst has been offering bifacial module services for quite some time now 

Additional items to consider
• The albedo will not be uniform over the project site
• The albedo will not be the same throughout the year (mainly in areas 

with seasonal vegetation)

*Credit: Richard Meyer, Suntrace, ISES Webinar November 2018: Albedo effects on PV yields 
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SCADA Weather Stations
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Other advantages and options

Credit: Next2Sun – 3 MWp vertical E-W oriented system in Germany – Dipl. Ing. Heiko Hildebrandt
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Other advantages and options

Specific yield comparison of fix-tilt installation (mono-facial) vs. vertical bifacial PV

Credit: Next2Sun – 3 MWp vertical E-W oriented system in Germany – Dipl. Ing. Heiko Hildebrandt
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Other advantages and options

In certain markets PV is sold into the grid based on a dynamic electricity price. The electricity 
price is typically the lowest in the middle of the day when all other PV projects are producing.
Vertical bifacial PV has the advantage of producing the bulk in the morning and evening.

Credit: Next2Sun – 3 MWp vertical E-W oriented system in Germany – Dipl. Ing. Heiko Hildebrandt
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Other advantages and options


