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One of the most promising renewable energy 
technologies is the photovoltaic generation of 
electricity. Photovoltaic (PV) is a truly elegant means 
of producing electricity on site, directly from the sun, 
without concern for energy supply or environmental 
harm. These solid-state devices simply make electricity 
out of sunlight, silently with no maintenance, no 
pollution, and no depletion of materials.

The development of PV in urban areas like Beirut remains 
limited due to a lack of space for panel installation; the 
roofs of buildings are often used for water tanks, HVAC 
equipment and sometimes solar thermal panels, leaving 
little to no free space at all. 

This issue was the main trigger of a major innovation 
in Renewable Energy, the BIPV (Building Integrated 
Photovoltaic).

A Building Integrated Photovoltaics (BIPV) system 
consists of integrating photovoltaic modules into 

the building envelope, such as the roof or facade. By 
simultaneously serving as building envelope material 
and power generator, BIPV systems can provide savings 
in materials and electricity costs, reduce use of fossil 
fuels and emission of ozone depleting gases, and add 
architectural interest to the building.

Technology Description 

There are two basic commercial PV module technologies 
available on the market today:
1. Thick-crystal products include solar cells made from 

crystalline silicon either as single or poly-crystalline 
wafers and deliver about 100-120 watts per sqm of 
PV array (under Standard Test Conditions*).

2. Thin-film products typically incorporate very thin 
layers of photovoltaic active material placed on a 
glass superstrate or a metal substrate using vacuum-
deposition manufacturing techniques similar to 
those employed in the coating of architectural glass. 
Presently, commercial thin-film materials deliver 
about 40-50 watts per m2 of PV array area (under 
Standard Test Conditions*). Thin-film technologies 
hold out the promise of lower costs due to much lower 
requirements for active materials and energy in their 
production when compared to thick-crystal products.

A photovoltaic system is constructed by assembling 
a number of individual collectors called modules 
electrically and mechanically into an array.

Building Integrated Photovoltaics (BIPV) System

A complete BIPV system includes:

a. The PV modules (which might be thin-film or 
crystalline, transparent, semi-transparent, or opaque).

b. A charge controller, to regulate the power into and out  
of the battery storage bank (in stand-alone systems).

c. A power storage system, generally comprised of the 
utility grid in utility-interactive systems or, a number 
of batteries in stand-alone systems.

d. Power conversion equipment including an inverter to 
convert the PV modules’ DC output to AC compatible 
with the utility grid.

e. A backup power supply, such as diesel generators 
(optional-typically employed in stand-alone 
systems).

f. Appropriate support and mounting hardware, wiring, 
and safety disconnects.

BIPV systems can either be interfaced with the available 
utility grid or they may be designed as stand-alone, off-
grid systems. 

Application

BIPV may be integrated into many different assemblies 
within a building envelope:
•	 Solar	 panels	 can	 be	 incorporated	 into	 the	 façade	of	

a building, complementing or replacing traditional 
view or spandrel glass. Often, these installations are 

vertical, reducing access to available solar resources, 
but the large surface area of buildings can help 
compensate for the reduced power such as in curtain 
walls and ventilated facades

•		BIPV	 may	 be	 incorporated	 into	 awnings	 and	 saw-
tooth	 designs	 on	 a	 building	 façade.	 These	 increase	
access to direct sunlight while providing additional 
architectural benefits such as passive shading like  
Brise-soleil and Canopies

•		The	use	of	BIPV	in	roofing	systems	–	like	skylights	and	
walkable roofs - can provide a direct replacement for 
batten and seam metal roofing and traditional 3-tab 
asphalt shingles. 

Advantages of BIPV 

•	 One	 of	 the	 key	 differentiators	 of	 BIPV	 from	 BAPV	
(building applied photovoltaics) is that it “replaces” 
existing building materials creating a significant 
economic advantage. In new construction, building 
costs are attributed to facades and glazing products. 
These building products must be purchased from the 
suppliers, transported to the site and installed into the 
building superstructure. Since these costs are already 

* Standard Test Conditions 
(STC) of irradiance of 1000W/
m2, spectrum AM 1.5 and cell 

temperature of 25 °C)

included in the cost of the building, the added cost 
of enabling the products’ photovoltaic capability is 
reduced to the cost of the technology itself, electrical 
connectivity and inversion. 

•	 BIPV	allow	natural	daylight,	provide	both	thermal	and	
acoustic insulation, and filter out harmful radiation 
(UV/IR).

•	 Panels	 can	 be	 customized,	 to	 match	 each	 project’s	
specifications; transparency, colors, double glazing, 
triple glazing, and laminated safety glass.

•	 BIPV	 can	 be	 seamlessly	 integrated	 into	 the	 building	

envelope	 –	 which	 appeals	 to	 architects,	 designers,	
builders and property owners. The transparency of 
these products makes them ideal for the retrofitting 
of projects and historical buildings. They comply with 
a building’s original aesthetic design by using “low 
visual impact solutions”.

The building integrated photovoltaics (BIPV) market is 
projected to see considerable growth in the next four 
years. BIPV materials have the potential to contribute to 
zero energy buildings that function as auxiliary power 
plants, complementing the utility grid to help supply 
all or most of their own electrical needs, with excess 
energy sent or sold back to the grid (Net metering and 
Feed-In).

It shouldn’t be surprising that energy analysts and 
other building experts predict strong growth of BIPV 
technologies, both in the near future and on a longer 
term. According to a recent NanoMarkets Report, the 
current market sits at US$2 billion, and the BIPV glass 
market alone is expected to reach $6.4 billion in the 
next four years.

Photovoltaic Skylight
in a winery - Spain.

BIPV allow natural daylight.


