
THE USE OF THERMAL MASS IN A LUNAR SURFACE STRUCTURE 

 

   The amount of thermal mass contained within a building material is determined by its heat storage 

capacity. Any high-mass, homogeneous, granular or cementitious material has both resistive and 

capacitive insulating properties. Solar radiation incident upon the exterior surface of the building 

envelope is stored within the most massive building components and later emitted as long-wave thermal 

radiation to the interior space. A thermal storage cycle is generated when the ambient diurnal temperature 

gradient in combination with optimum thermal mass creates a time-lag effect. If designed properly, a 

thermal storage mass will delay solar penetration until the evening under cooler conditions when it is 

needed. Applying the thermal mass / heat storage mechanism to a layer of the lunar regolith would 

simultaneously provide a lunar surface structure with thermal insulation and natural supplemental heat 

energy (reducing the energy requirements met by mechanical equipment) as well as the added utility of 

micrometeorite and radiation protection. 

   Previous simulation studies that were done by the author to analyze the effectiveness of thermal mass in 

differing climatic conditions on Earth found that the heat storage cycle is most productive in the presence 

of a large diurnal temperature gradient. An extremely large temperature gradient exists in the equatorial 

region of the moon, making it particularly suited to the use of thermal mass. For surface structures located 

near the lunar equator, simulation data indicates a substantial reduction in thermal energy requirements 

when thermal mass is integrated into the construction assembly. Preliminary results will show that natural 

positive heat flows (heat gain) will significantly increase temperatures in an unconditioned interior space 

on the lunar surface during the lunar night. In addition to providing supplemental heat energy and 

radiation protection, the regolith acts as resistive insulation against the extremely high temperatures 

occurring during daylight on the lunar surface. This will completely eliminate the need for cooling / 

refrigeration within the habitat’s living space. A slight variation in the thickness of the regolith layer can 

negate the effects of all three strategies. The energy gains realized from the use of a thermal mass system 

continue indefinitely, for as long as the structure exists, and the system itself requires no maintenance, 

monitoring or fuel.  
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