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Finding the “Q Value” of Your Green Roof
The question that I am asked most regarding the energy saving potential of green roofs is: “What is the insulating R value for a green roof?” The short answer is “5.” But that can’t be right because adding a green roof provides better “insulation” during the summer than installing an additional R-5 to the existing roof insulation. This is because a lot more is going on than just providing a linear thermal resistance (R) to the flow of heat in any direction, which is what insulation does.
The second question asked is: “So how do you assign an R value to a green roof”? The answer: “You don’t.” Here is why:
· Replacing a black roof membrane with a “cool” roof changes the way in which sunlight and long-wave radiation is absorbed, reflected or emitted by the roof surface, yet it cannot be described with an R value since a “cool” roof can actually have the opposite impact of insulation in cold weather. Green roofs handle radiation in much the same way as “cool” roofs.
· As atmospheric air moves across the roof, heat moves convectively between the air and roof surface, drawing the temperature of the rooftop closer to the air temperature. Vegetation does this particularly well because of its large surface area. Technically, a complicated kind of R value could be assigned to this property since the heat transfer can go in either direction, but it would be directly tied to wind speed which constantly changes. 

· Heat can be carried from the roof to atmospheric air through the mass transfer of water molecules changing from a liquid to a vapor and mixing into the air. This can happen as water evaporates off of a membrane or bare planting media or as water vapor evapotransporates from leaves. It only happens when the air temperature is above freezing. 
· To complicate matters further, roofing components that are particularly dense and sufficiently thick, such as poured concrete, wood planks or soil absorb heat from higher temperature layers and release heat to lower temperature layers at an unsteady rate. 
An “effective” R value that describes the slowing of heat flow under any circumstances could be determined at a particular instant or averaged over a length of time, but it would ignore the definition of thermal resistance and be inaccurate. Rather, a new factor needs to be adopted in the building industry which describes the performance of an entire roof system and considers the impact of all types of heat transfer. The letter Q is often used in engineering to represent energy transfer, regardless of the form of energy. A “Q Value” could be used to represent the area under a calculated curve in a standardized, time-dependent heat flow chart, like the one shown. The reference roof area is much larger than the green roof area. 
The third question asked is: “What is the short explanation?” The response has to be: “There isn’t one.”
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