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ABSTRACT 

 

This paper describes the results of a study that was conducted to establish a plan for 

maximizing the energy efficiency of a child care center located in Hammond, Indiana and 

thereby increase the green attributes of its design including passive solar. Technology is 

described that can provide options for enhancing energy efficiency strategic planning 

efforts. The design of the building considered in this effort includes several large window 

areas that serve multiple purposes. The building was initially constructed with several 

passive features, but over time operating practices greatly reduced their effectiveness. 

Rather than gaining the benefit of the available solar radiation, the building operation 

often increased energy losses in the winter and increased cooling load in the summer. A 

building energy survey was conducted and recommendations were made to improve the 

energy efficiency of the facility including the use of wireless control and monitoring 

equipment in a design that eliminates the operating concerns that initially reduced 

efficiency. The described research has investigated technology, application issues, and 

costs associated with implementing equipment that maximizes energy efficiency and the 

value of passive solar energy for the facility.  

  

 

INTRODUCTION 

 

This research has considered the energy design of a child care center and how the value 

of solar radiation can be maximized in its operation. It is part of a larger research effort 

funded by the Department of Energy for the study of the use of wireless controls for the 

optimization of building energy systems.
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  The layout of the building is depicted in 

Figure 1.  



 
 

Figure 1: Building Layout 

 

Several energy saving features were included in the original design, but over time 

changes to operational procedures reduced their value. The building contains three large 

circular windows on the North, East, and South facing Walls. These windows are 8 feet 

in diameter and account for approximately 8% of the wall surface area. The windows are 

double pane and offer an opportunity for considerable solar input. Figure 2 depicts the 

south windows in their initial configuration.  

 

 

 
Figure 2: Initial South Window Configuration 

 

 

Since the facility is a child care center, there is a need to limit light levels during portions 

of the day in which children are taking naps. There was also a concern with the added 

heat these windows produced during summer months. To limit light levels, the windows 

were covered with paper to give the impression of stained glass. This approach 




