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Background: 

A recent student project at Calvin College identified several sources of wasted energy that could be 

addressed. One such practice is the use of space heaters in faculty offices. In the winter, radiators do not 

provide enough heat to keep some of the offices warm enough for the faculty to work. An alternative 

method to using space heaters would be to increase the heat supplied by the radiators. This could be 

done by increasing the air flow rate through the radiator which would increase the convective heat 

transfer from the radiator. The proposed solution is a personal temperature control system that allows 

the individual user to set their desired room temperature and uses forced airflow from electric fans to 

reach and maintain that temperature. 

Research Summary: 

A thermodynamic model analysis was conducted for a standard Science Building office, accounting for 

all sources of heat transfer into and out of the room. That model was used to estimate the amount of 

additional heat that the radiator would need to provide in order to increase the temperature of the 

room. From that estimate, the air flow rate over the radiator was calculated. 

Air velocity tests were conducted using computer fans in a radiator model setup. By measuring airflow 

through these tests, the number of fans that would be needed to meet the results of the 

thermodynamic analysis was determined. 

Finally, an economic analysis of the heating solution was initiated to determine if the project will be a 

viable option for the Calvin Energy Recovery Fund (CERF). This analysis will be improved during the 

coming year as a prototype is used to collect data on the system usage and efficiency. 

Results: 

Currently, this solution does not look economically viable. Drawing more heat from the radiator is 

beneficial because that energy comes from natural gas which is less expensive than the electricity being 

used by space heaters. However, the difference between the total utilities cost for either method is not 

significant enough to have great economic impact. The solution could have a payback period of up to 

fifteen years. This, of course, depends on many variables including but not limited to the length of the 

winter, how cold the winter is, the duty cycle of each system, and changing utility prices. For this reason, 

the economic examination of the solution will be improved with data collected over the first year of its 

use. 

My Experience: 

This project has been a great experience for me and offered a wide variety of work. I modeled and 

analyzed thermal systems, researched national practices and standards from ASHRAE, practiced control 

system design, and applied the economics of sustainable energy systems. I am grateful for the 

opportunity this project provided as I look at career options in engineering sustainability. 


