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Background 
The current trend in the building industry encourages owners and design professionals to develop 

sustainable designs. Such designs in residential construction should lower energy consumption. One factor that adds 
significance to the general trend for sustainable design is energy conservation through the building envelope. Of the 
total U.S. annual energy consumption, approximately 20% is used on cooling, heating, and lighting buildings. A 
considerable amount of this energy is lost through the building envelope. Although the use of materials such as 
masonry or concrete in thick load bearing walls can provide useful property of high thermal storage capacity, in 
today’s construction the use of lighter and thinner materials and components is preferred. In particular, maximum 
use of daylighting to reduce electricity and employment of photovoltaic to convert solar energy to electricity are 
highly desirable attributes in green and sustainable design market.  

 
Invention Description 

The disclosed invention is a new type of wall system for residential construction that is designed to have 
several sustainable features. The wall system is transparent for maximum daylighting use and employs photovoltaic 
to generate electricity. The structural system to carry gravity loads replaces conventional wood framing with 
recyclable metals and the sheathing material to resist in-plane shear forces replaces conventional plywood or 
oriented strand board with a very strong transparent material. The exterior face of the wall consists of double pane 
insulating glass unit that includes photovoltaic crystalline cells of thin film technology. This technology is referred 
to as Building-Integrated Photovoltaics (BIPV)—which turn the wall into an energy-generating system, thus 
benefitting from the solar radiation in a more robust way than the passive solar approach of thermal mass wall 
systems. The electrical energy generated by the PV unit can be used directly by the consumer, sold back to the 
power grid, or stored in batteries for later use.  The wall is designed to be panelized modular and can be partially 
prefabricated or completely prefabricated. The panels can be erected at the job site using bolts as fasteners. For this 
reason, the panels can be reused if the building is properly disassembled. The material used for sheathing allows the 
wall to also be designed for military housing units with special impact resistant attribute while being transparent.  

 
Advantages/Applications  

• Lighter and thinner walls allow for smaller building foundations  
• Wall system is transparent and can be modified aesthetically 
• Available prefabricated or ready to construct on-site 
• Wall design can also function without the photovoltaic system, allowing it to serve as a traditional 

insulated wall 
• The panels can be completely prefabricated and brought to the site as large windows 
• The wall system can be used for new permanent design, retrofit designs or temporary housing. 
• The panels can be completely reused in other sites without any waste of material 
• The erection of such walls is very quick compared to conventional residential building walls  


