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Introduction Determining Method of Temperature Maintenance with 40W Light Bulb

Methods

Discussion

•The incubator is able to maintain temperature range with 
a specific Styrofoam cooler, heat source, and external 
conditions.

•How can the incubator be modified to accommodate 
differing starting conditions (e.g., outdoors, different box)?
•How can the incubator be modified for use in other tests 
with potentially different temperature ranges?
•What is the best way to adapt it to usage in K-12 schools?

•Heating at start only is not an effective method. 

• Incubator was constructed using only accessible and 
safe materials with total cost under $20.

•Data showed incubator was able to maintain temperature 
range with a timer.

•For some trials, timer kept temperature at better range 
than even thermostat

•The incubator is a feasible option to use for E. coli 
testing.

•This approach works and can continue to be developed to 
make it more accurate and consistent 

Conclusion and Next Steps

•Constructed incubator 
using Styrofoam cooler 
and data-logging 
thermocouples.

•Tested ability of 
various heat sources to 
sustain temperature 
range.

•Proceeded with 
40W 
incandescent 
light bulb.

•Trialed with 
thermostat to 
determine 
frequency and 
time of heating 
and cooling 
cycles for References, Contact Information, and Acknowledgements

Zachary Mangel1, Emily Concepcion1,2, Timothy Purvis, MSPH1,3, Michael Fisher, PhD1,3, Amanda Northcross, PhD1
1ECUIPP Laboratory, Department of Environmental Science and Engineering, UNC Gillings School of Global Public Health, 2Department of Biology, UNC College of Arts and Sciences, 3The Water Institute at UNC

References and Contact Information →
Special thanks goes to the University of North Carolina at Chapel 

Hill and the generous donors who support the ECUIPP Laboratory

Figure 1: Thermostat (Set to 38°C) Controlled Heating and Cooling Cycles Figure 2: Timer Controlled Heating and Cooling Cycles 

temperature maintenance (see Table 1).

•Mimicked cycle with low-cost outlet timer.
•Evaluated accuracy of E. coli testing to commercially 
available incubators and ambient temperature.

•E. coli ingestion can lead to mild to severe illness and is 
prevalent in well water from runoff and fecal waste.5,6

•Low-cost indicator tests for fecal contamination and E. 
coli require incubation between 30-44.5°C.1

•The burden of testing private well water is placed on 
homeowners, which can be a financial barrier for low-
income households.2,3,4

•A cost-effective incubator can be implemented in K-12 
schools to provide free testing to families of students. 

Method %  of 24 hr. time 
between 30-42°C

Max 
Temperature (°C)

Min. Temperature 
(°C)

Temperature 
Range (°C)

Mean 
Temperature (°C)

Heating/Cooling 
Times

Additional 
Cost

Heat at Start Only 2.1 41.8 20.7 21.1 23.7 N/A $0

Thermostat (Set to 
38°C) 100 39.1 32.3 6.8 34.7 Cool for 28 min

Heat for 17 min $35.00

Timer (Incubator 
1) 100 38.5 32.9 5.6 35.9

Cool for 30 min
Heat for 15 min $8.50

Timer (Incubator 
2) 100 40.2 34.1 6.1 36.6

Table 1: Effectiveness of Various Heating Methods

Temperature Closest to Heat Source Temperature Furthest from Heat SourceRoom Temperature


