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Mechanical Breadth

 The following Mechanical study was conducted in relationship with the addition of 

the gymnasium clerestories.  The clerestories were added on the north and south sides 

of the gymnasium roof structure.  The square footage of each clerestory is 480sf giving 

a total of 960sf of additional windows that need to be taken into consideration when 

calculating the heating and cooling loads required for the space.  The R-value for the 

space envelope alters, which effects mechanical loads required for the gymnasium.  The 

change in heating and cooling loads could cause the original mechanical equipment to be 

resized.  It may also cause a large increase in electrical energy consumption. 

In order to determine the heating and cooling loads for the space, the Hourly 

Analysis Program (HAP43) was utilized.  The gymnasium system was created by putting 

in the wall assembly, window assembly, and other pertinent values.  The only changes 

made to the system between the original and new load calculation was the window 

square footage on the north and south walls.  From this program, the heating and 

cooling loads were determined.  The original charts and graphs can be found in Appendix 

C.  Below is a collaboration of the two tables and graphs.   

Because the COP for the mechanical equipment was unavailable the efficiency of the 

system was estimated using EER or Energy Efficiency Ratio.  In order to convert from 

the thermal energy output (BTU) to electrical energy (kW-hr) needed to run the system, 

the following equation was used: 

*The equation basically translates to: for every 10 BTUs of 

thermal energy required, 1 w-hr of electrical energy is 

needed.
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The above chart shows that a significant amount of cooling loads are required for 

summer months, and less heating load for the months of March and April.  To determine 

if the mechanical equipment needs to be resized the BTUs were converted to tons.  The 

equation used for the conversion is: 12,000BTU/hr = 1 ton.  The BTU listed in the 

chart is BTU/month so an average of 720hrs/month was used to convert into BTU/hr.  

Because the change in amount of tons between the two systems is so small the impact 

on the entire system will be minuscule.  Mechanical equipment is also sized with a built in 

safety factor, therefore the change in load for this space will not cause a large change in 

the chiller size.


