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Abstract 
 
Description of the design and passive/alternative focus presented 
The design shown in these boards contains material from a low-income, single family, detached housing 
prototype designed at Ball State University’s Muncie Urban Design Studio. The building was designed for 
the Greater Muncie, Indiana Habitat for Humanity affiliate and has a floor area of 832 ft2. This particular 
housing prototype (one of eight) specifically explored alternative heating and cooling strategies that would 
benefit both the homeowner and the environment; while also possessing the capacity to become 
economically comparable to conventional HVAC systems. The prototype is also 100% ADA compliant.  
 
The results of a climate analysis of Muncie, Indiana suggested that passive solar heating and cooling 
strategies may have great potential in the application to the prototype. Therefore, a variation to Harold R. 
Hay’s SkythermTM system of Natural Air-Conditioning (also know as a roofpond) coupled with a solar direct 
gain (DG) strategy was integrated into the prototype to hopefully provide 100% passive heating and cooling. 
Computer simulations using RP_Performance indicated that only an 88.7% annual solar savings fraction 
could be attained with the prototype’s current design. During extreme winter conditions, two to three small 
electric heaters, slated to operate 5% of the day (about 1 hour), would be necessary for auxiliary heat.  
 
Principles and concepts conveyed 
The Natural Air-Conditioning System (NACS) is founded on the premise that water possesses roughly three-
times the thermal storage capabilities of concrete. The system exhibits a passive (radiant heat transfer), 
pollution-free approach to heating and cooling. This variation of the roofpond is specifically designed for the 
harsh Muncie climate. To facilitate economic feasibility, the natural air-conditioning system (NACS) is almost 
completely composed of mass-produced components (such as insulated garage doors and residential 
skylights). The presentation contains graphics that illustrate the major components of the system as well as 
the system’s functions during the heating and cooling seasons.  
 
The significance of the approach in architectural design 
The NACS does not compromise the appearance of the home. The interior space of the prototype is 
unaffected. The building’s envelope and overall aesthetic may essentially remain unchanged. The system 
has great potential for reducing initial, life-cycle, and monthly utility costs because it combines the solar 
collector, storage, dissipator and heat exchanger into a single component—sealed bags of water. This 
system fosters healthier indoor air-quality by avoiding the health risks bound to conventional HVAC systems; 
and eliminating carpet in favor of a more thermally-massive floor finish (such as tile-floor or exposed colored 
concrete). Roofpond case studies have been recognized for their unique, inherent fire-safety attributes 
(which is of particular interest to a disabled homeowner). Experimental research suggests that this passive 
approach to solar heating and cooling may shave over $300 off of the low-income homeowner’s utility bills 
every year—potentially improving the homeowner’s financial disposition and possibly serving as a stimulant 
for micro-economic development. This is in addition to the enormous potential reduction in energy 
consumption from nonrenewable resources. 
 
Information that people will take away from your presentation 
At the heart of this presentation is one central message: by harnessing our planet’s abundance of solar 
income and the natural, thermally-massive qualities of such materials as water, architecture can once again 
become integral with natural environmental influences and conventional HVAC systems may be eliminated.  




