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Figure 6.4 White House Ruins dating from about 1200AD, Canyon de Chelly National Monument. Like many 

early Native American settlements in the Southwest, the structures were built into a south facing canyon wall 

to collect solar energy for the cool desert nights. 

 The Trombe wall is a common architectural design which was developed in 1956 and 

is designed to try to equalized the day and night temperatures inside a building. The basic 

concept is shown in Figure 6.5. During the winter months, when the sun is lower on the 

horizon, solar radiation shines directly through a glass window and heats a large thermal 

mass, generally concrete painted black or some other material that has a high heat capacity. 

At night air circulates past the wall (either by natural or force convection) to provide heat to 

the building. During the summer the sun is higher in the sky and a roof with a large 

overhang prevents the sun from shining directly onto the wall. Reflective curtains can also 

be used to block the heat gain by the Trombe wall during the summer. Several 

modifications such as earthen walls and underground containers of stones have also been 

used. 

 
Figure 6.5 Representation of a Trombe wall.  

EXAMPLE 6.7: THERMAL ENERGY STORAGE 

In this example we will use the equations for heat flow from Chapter Two to calculate the 

heat gain from a hypothetical Trombe wall made of concrete. We assume the wall is 

 and twenty centimeters thick and is 50% efficient in collecting energy (the net 

albedo is 0.5). We also want to calculate how long it will take the wall to radiate this heat 

back into the room; if the heat is lost too quickly or too slowly the wall will not be effective 

in transferring the heat captured during the day to warm the building at night. 

Using the average solar flux from Chapter Five of   (ignoring effects of latitude) 

over an eight hour period at 50% efficiency we can store 

. This is about 34,000 . For comparison it is typically 

Sun in 

Summer 

Sun in 

Winter 

Glass 

Window 

Roof with Overhang 

Floor 

Trombe 

Wall 

Warm Air 

Cool Air 


