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The Compost Heat Recovery System at the Gibbs House 
 
Introduction: 
The Compost Powered Water Heater was designed to provide radiant heating for three, 
4ft x 40ft grow beds inside of the research hoop house of the Gibbs House. This would be 
achieved by transferring the heat generated from a compost mound 15ft in diameter and 
8ft tall through tubing placed in the core of the pile. In Fall 2015, the project was 
awarded a Student Sustainability Grant for $6,486. The grant included an AgriLab 
Feasibility Study, a workshop with travel expenses included for Gaelan Brown, and all 
necessary materials for the build. The system was designed to maintain soil temperatures 
of 60° to 75° F for six months. The construction phase for the project is complete and the 
project remained $2,110 under budget. Three seeds beds were constructed with a heat 
sink in place of the forth bed. The project is now in the data collection phase, during this 
phase the performance of the system will be assessed monthly and any issues will be 
recorded and addressed. Currently the system is maintaining a soil temperature of 60 ° F 
and the pile remains from 110-120 ° F. The pile is expected to finish composting within a 
year, yielding a total of 32 cubic yards of finished compost with a value of $960. 
 
Methods and Results: 
The design plans for the system were drawn in Revit 2015. The system has three main 
components: the compost pile, seeds beds and a radiant heating system. The seedbeds 
have an added experimental value by including three different materials: rigid polymer 
foam board, straw bale insulation, and empty wine bottles within a cob matrix. The 
industry standard for organic insulative material is void of definitive solutions, thus we 
are testing three of the most common methods (Figure 2).  
 
The compost pile contains a total of 40 cubic yards of bulk material consisting of 
woodchips, sawdust and manure. The material is contained within a corncrib 13’ in 
diameter and 6’ in height, the corncrib was donated by Landscape Services. The wire 
mesh of the corncrib allowed the bulk material to be stacked vertically. This reduced the 
base diameter necessary to contain the material. The outside of the pile was incased with 
80 straw bales for insulation. The final dimensions for the pile including the straw are 17’ 
in diameter and 9’ in height (Figure 3). 
 
The radiant heating system is composed of two separate components: the core and the 
grow beds. The core is composed 900’ of 1” polyethylene tubing wrapped around a 5‘ 
high, 6’ diameter wire cylinder. The core is located in the center of the pile to collect heat 
(Figure 1). The heat is transferred through underground tubing that connects to a 
manifold inside the hoop house. The manifold splits the heated water into three separate 
radiant zones underneath the grow beds. Each zone consists of 350 liner feet of ½” PEX 
tubing. The total labor hours for the construction is estimated to be 140 hours, 25 of 



		

which required the use of heavy equipment. The estimate does not including planning, 
material pickup or delivery. 
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Commentary, Reflection, and Next Steps: 
The system will be continuously monitored using data collection technology. HOBOware 
sensors have been placed throughout the system to test soil temperature, air temperature, 
relative humidity, and system pressure. Data will be collected form the sensors in the 
grow beds once a month.  The compost pile has reached a maximum temperature 
exceeding 160° F and maintains a regular temperature of 120-140° F, (the ideal range). 
When running the system the incoming temperature of the water begins at 120° F and is 
returned at 80°F. After an hour of operation a noticeable decline of incoming temperature 
occurs. The ground temperature remains the ideal temperature of 60° F but the 
temperature of incoming water drops to 80°F. This is of concern because if the heat 
extracted form the pile exceeds the metabolized heat generated from the microbes inside 
the pile it may cause the organisms to go dormant.  
 
The team is considering new operation strategies. The first action will be adding thermal 
couplings inside the pile to receive direct information on the internal temperatures of the 
pile. The second action will be the installation of a temperature-controlled switch that 

Figure	1	Radiant	System	Core		 Figure	2	Straw	insulated	seedbed	

Figure	3	compost	pile	with	straw	bale	insulation	



		

will automatically shut off the pump of the system if a minimum temperature is reached, 
allowing the pile to regain heat. Once the pile returns to the ideal heat range the pump 
will automatically be switched back on. The system has been circulating continuously for 
over a week and the bulk material around the core has remained over 110°F. That is an 
indicator that the pile can handle to heat loss from the soil but the precautions are 
necessary to prevent system failure.  
 
After the first year of operation the project will be reviewed, if the project is found not to 
perform as expected the radiant systems could easily be adapted to be a solar thermal 
powered radiant system. If the system is found to be an appropriate option for heating the 
hoop house it will be reconstructed for the next year. There are many environmental 
benefits associated with using compost heat over fossil fuels and combustion of biomass. 
The microbes release the energy gradually over time and produce nutrient rich compost 
that can be amended into the soil of the Gibbs Farm, the final value of the finished 
compost is estimated to be over $900.  


