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Introduction 

At Sunspot Urban Farm, we have now built two compost piles (2015 and 2016) for conveying heat to a 

nearby high tunnel. In this 2018 annual report we share results of the 2016 compost heater that was 

monitored and trialed in 2017. This compost heater maintained adequate temperatures from October 

2016 to February 2017 as we attempted to heat a high tunnel via a hydronic delivery system. The 

hydronic system within the high tunnel (construction described in the 2017 annual report) failed to 

deliver enough heat to raise soil temperatures. To further understand heat transfer to soil we enlisted 

the help of an engineer consultant (Larry Maple) to help us develop and evaluate a small-scale compost 

heater system to heat the soil in a small greenhouse. Annual report with table, figures, and photos can 

be downloaded at http://sunspoturbanfarm.squarespace.com/research/. 

2016 Compost Heater 

We built a second heater on October 15, 2016 and monitored its temperatures in 2017 (Photo 1; see 

compost heater construction photos in January 2017 report). The pile’s dimensions are 20’ diameter and 

6’ high, including the wall of insulating hay bales. Internal to the insulating layer, the pile is 17.5’ 

diameter. The pile consists of a mix of hardwood chips (75%), horse manure (20%), and sawdust (5%). 

These three wetted materials were mixed thoroughly by a skid steer immediately prior to construction 

of the pile.  

Prior to adding the mix of decomposable materials, a single central coil-tower of ¾” polyethylene tubing 

was wrapped around a 5’ high column of wire fencing held in place by 8 T-posts (4-posts of 8’ and 4 

posts of 6’ pounded into the ground); the fencing was securely wired to the T-posts. The coil-tower is 

8.5’ diameter. The tubing of this closed system coil is linked to the high tunnel through an underground 

triplewall pipe containing two lines of tubing: the line entering the pile (the “cold” line) enters at the 

base of the coil and spirals to the top; as it ascends, it becomes the “hot” line. Once the “hot” line is at 

the top of the coil, it runs down through the center of the heat exchange coil to exit the pile via the 

triplewall pipe. The triplewall pipe consists of a 4” diameter hard, plastic tube; the tube is 10’ long, and 2 

tubes were used. The “hot” and “cold” lines run conterminously in the tubing, and each line is insulated 
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with a 1” thick foam sleeve. The tube containing the lines is buried in an 18” trench to the high tunnel, 

filled with dirt, and covered with the original dirt plus a line of hay bales.  

The 2016 compost heater maintained temperatures in the targeted range from October 2016-Febuary 

2017 before dropping (Figure 1). Aeration vents indicated moisture in the pile throughout 2017 (Photo 

2). When an aeration tube was dry we used that as an indicator to add water to the pile from above or 

by putting a hose down the 10 pipe. We stop adding water to the pile as soon as the water began 

flowing out the bottom of the compost heater. Our repeated attempts to amend conditions in the pile 

ultimately failed (Table 1). However, after 5.15 inches of rain in April-May 2017, the pile temperatures 

climbed back into the targeted range (Figure 1) for a brief period before falling out of range.    

Hydronic System: Conveying Heat to a High Tunnel Bed and Soil Temperatures 

The “hot” and “cold” lines from the compost heater enter the west end of a 20’x 50’ high tunnel. One 

garden bed 40’ long is plumbed with ¾” polyethylene irrigation tubing buried 3” below the surface. The 

tubing runs the entire length of the bed, running west to east, then 2’ north, and then east to west to 

return to the west wall where it began. This in-bed plumbing is connected to the “hot” and “cold” lines 

coming from the compost heater through the buried triplewall pipe. This closed loop system is powered 

by a Taco circulator pump. On December 9, 2016 we worked with certified plumbers to set up and 

engage the system. Two pumps were trialed. The first was 1/30 horsepower and was used for half a 

month. Because the horsepower proved too low to move the water quickly enough, we replaced it on 

December 23, 2016 with a larger Taco circulator pump of 1/8 horsepower.  

In early 2017, the buried ¾“ irrigation tubing running the length of a 40’ bed (treatment bed) had no 

measurable effect on the overall soil temperature, when compared to the adjacent 40’ control bed that 

contains no such hot water tubing. We measured the soil temperature over 27 days (December 10, 2016 

through 31 January 2017) along the hydronic system and in an adjacent control bed without hydronic 

tubing. Two temperature readings (12” apart at depth of 4”) were taken in the middle of each treatment 

and control beds (Photo 3). Soil temperatures ranged from 37-50°F and 35-51°F in treatment and 

control beds, respectively. Average temperature for the treatment bed (43.3°F) was identical to that of 

the control bed (43.3°F), indicating that the hydronic delivery system was not transferring and 

ameliorating soil temperatures as designed. The hot water delivery temperature entering the bed during 

this time period averaged 98°F (range: 80-119 °F).  After shutting down the pump in February and 

March these same beds again had similar temperatures over a 23-day period with an average of 55.6°F 

and 56.1°F, for treatment and control, respectively.  

We attempted to understand why this system was not working so we dug into the top of the compost 

heater with an engineer consultant (Larry Maple) to check tubing and aeration vents (Photos 4-6). We 

found a kink in the water tubing (Photo 7) that might have greatly reduced water flow in the hot line and 

impaired functionality of the pumps. The tubing around the coil maintained its shape (Photo 8). Our 

excavation of the top proportion of the pile revealed a very wet top layer with large dry pockets of 

woodchips below (Photo 9). We also discovered aeration tubes that were severely bent due to weight of 

the compost material (Photo 10).   

Given the failure of the 2016 compost heater and the failure of the previous compost heater of 2015, we 

resolved to develop an alternative test for a hydronic system and enlist the assistance of an engineer 

consultant, Larry Maple. We would build a compost heater that is smaller, cheaper, and easier to 
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manipulate than the two wood chip piles of 2015 and 2016; and we would connect it to a smaller 

greenhouse, anticipating that a smaller hydronic system will be easier to measure and to troubleshoot. 

The details of this effort are described below. 

 

Small Scale Hydronic System Test with An Alternative Pile Construction 

We constructed a small compost heater pile of coffee grounds and connected it to a small greenhouse 

of 12’ by 6’. We did this for two reasons. First, due to various problems with the two wood chip piles of 

2015 and 2016, we were not able to successfully test the hydronic system’s ability to heat soil, and a 

small pile seemed suitable for such a test. Second, given the high expense of building a large wood chip 

pile and our failure to aerate and water it sufficiently over the months, we built a small pile without 

wood chips to seek an inexpensive and manageable way to maintain high heat in a compost heater. 

This small pile was circular, 9’ in diameter and 4’ in height. It was composed of coffee grounds (50%), 

yard waste (40%), and soil (10%) (Photo 11). In the center was 100’ of ¾” polyethylene irrigation tubing, 

wound in a coil and positioned from near the top of the pile to the bottom, where it exited and traveled 

15’ to the greenhouse (Photo 12). The tubing to the greenhouse ran underground, covered in foam 

sleeves, and buried under a foot of soil. Once inside the greenhouse, the tubing was arranged in a long 

rectangle with L-joints at each corner to allow the tubing to run the length of the greenhouse and then 

return to its origin. This rectangle consisted of 25’ of tubing and was buried in the soil 8” (Photo 13). The 

goal was to continuously transfer the heated water from the compost pile into the greenhouse soil and 

measure the soil temperature. To conduct the water through the system, we used a pump (4008 

SHURflo; Photos 14-15). We measured the temperature of the pile with a 19” compost thermometer. 

We measured the temperature of the hydronic system using strap-on thermometers and thermowells.  

Our goals for the coffee ground compost heater were to answer two questions: (1) Can a hydronic 

system attached to a compost heater raise soil temperatures? (2) Can coffee grounds serve as a material 

for the compost heater, in replacement of wood chips? 

Results 

 Question (1): We did not find evidence that a hydronic system heated by a compost heater can 

significantly raise soil temperatures. While the heat from the pile was successfully transferred into the 

greenhouse, the heat through the hydronic system did not remain hot enough for long enough to make 

a significant difference to soil temperatures, although there was evidence of some warming.  

The transient nature of the heat from the system became evident immediately upon engaging the 

system. We could directly sense the effect of the hydronic system during the initial minutes of running 

the system. Within seconds of turning on the pump, the exposed tubing in the greenhouse would flex 

and slowly move as warm water from the pile pushed the cool water through the system. By a hand 

gripping the exposed tubing, we could sense the sudden warmth and could follow it through the feet of 

exposed tubing until it emptied into the 5-gallon bucket that served as a reservoir in the greenhouse. 

Indeed, the cool water in the bucket would gradually warm as this process continued. The hydronic 

system was working. But the system could not maintain significant heat, as will be described below. 
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After a couple of minutes of operation, the inflow of water from the pile would cool to the touch and 

would remain cool for as long as the pump remained running. The only way to again have warm water 

running through the system was to turn off the pump for hours. After the delay and the pump was 

restarted, the pattern would repeat: a few minutes of warm water flowing through the system 

(detected unmistakably by watching the tubing flex and move, and by feeling the warming of the tubing 

and feeling the water emptying into the 5-gallon bucket reservoir), followed by steady coolness. This 

pattern is very likely caused by the insufficiency of the pile to heat the coil rapidly enough to sustain the 

conveyance of warm water to the greenhouse. A larger pile with hundreds more feet of tubing in the 

coil might remedy this problem—although an increase in the length of this tubing in the pile would 

require an equal increase in the amount of tubing in the greenhouse, according to our engineering 

consultant, Larry Maple; on the other hand, a slower pump might remedy this problem—yet when we 

attempted to slow down the pump by engaging a constrictor valve that we had built into the hydronic 

system, the pump began to heat up rapidly, convincing us to reopen the constrictor valve. The failure of 

the system to consistently bring warm water into the greenhouse was not solved by us. 

Nonetheless, we were able to document temperature changes in the water during operation of the 

system. When the pile was consistently around 130°F, the water temperature in the greenhouse tubing 

would be around 90°F. On April 25, the coil in the pile was 132°F, the water entering the soil in the 

greenhouse was 93.7°F and exited the soil at 93.3°F (measured by thermowells). As the water left the 

greenhouse, passing through the pump just before exiting the greenhouse to journey underground back 

to the pile, the temperature was 94.6°F (thermowell measurement). The slight increase in warmth after 

passing through the pump is likely attributable to the pump’s own heat. These temperatures in the 90s 

presumably transferred some heat to the soil, although the difference in entry and exit temperatures 

was negligible, suggesting almost no heat transfer. The soil temperatures at this time were 61°F at the 

east end of the bed and 58°F at the west end, measured by 3” probe thermometers, in the evening at 

5:00. Interestingly, one hour later, the thermowells showed 2.5°F increases in water temperature, 

indicating that the pile was transferring more heat as the evening wore on. Nonetheless, the soil 

temperatures did not change; this is possibly explained by the greater sensitivity of the thermowells 

compared to the 3” probe thermometers used in the soil.  

During that night of April 25, the greenhouse low was 37.2°F, but the outside low was 32.5°F (and there 

was frost on outdoor plants and house roofs the next morning). This temperature difference suggests 

that the hydronic system and the heat of the pump were moderating the air temperature of the small 

greenhouse. How much of this effect was due to the hydronic system itself and how much was due to 

the heat emanating from the pump, we do not know. 

The next morning, April 26, the coil temperature at the base of the pile had fallen 20F over the night. 

Also, the thermowells showed decreased temperatures of the water going in and out of the soil of 

almost exactly 20°F. At 5:50pm April 25, the temperatures were 96.3°F (into soil), 95.9°F (from soil), and 

95.4°F (exiting greenhouse). At 8:30am April 26, the readings were 76.3°F, 75.9°F, and 76.5°F.  

After leaving the pump off for 8 hours during the daylight hours of April 26, the pump was turned on 

again at 4:20pm. Consistent with the pattern already discussed, the tubing responded to the sudden 

influx of warm water and then cooled. Despite cooling, the temperatures at the entry and exit points of 

the soil showed higher temperatures than were recorded earlier that morning after the pump had 

operated all night long. The 4:20 temperatures were 86°F (into soil), 85.7°F (out of soil), and 85.7°F 
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(exiting greenhouse), approximately 10°F higher than the morning readings. The soil temperatures were 

64°F at both the east and west ends of the bed. 

The next morning April 27 at 7:30am, the temperatures were about 10°F cooler: 74.8°F (into soil), 

74.2°F (out of soil), and 74.9°F (exiting greenhouse). These numbers were similar to those of the 

previous morning, while outside temperature was near freezing. At noon, with the pump still running, all 

temperatures had increased about 2.5°F, presumably due to heating by sunlight.  

During the nights of April 27, 28, and 29, the pump ran. The morning temperatures of the next days 

confirmed a pattern detected in the readings of April 25, 26, and 27: temperatures were approximately 

30°F cooler than the temperature of the coil in the pile. As the pile cooled across the days (because its 

heat was transferred to the greenhouse), the temperatures declined proportionally, staying about 30°F 

below the coil temperature. Hence, assuming this pattern is generalizable to other future compost 

heaters, maintaining a compost heater of 130°F or higher will provide at least 100°F water for one’s 

greenhouse. 

While our data are consistent with this claim of a 30°F differential, it is not obvious where the 30°F are 

lost. A likely explanation is that 30 degrees are lost as the water moves underground from the pile to the 

greenhouse. Yet if this were true, one would expect that a similar loss of temperature would occur when 

the water moves underground from the greenhouse back to the pile. But our data show no temperature 

loss in that movement. The differences in reading from exiting the greenhouse to entering the pile were 

less than a degree for six days (April 25-30). We have no data showing a difference of more than one 

degree. Perhaps, because the lines underground share one underground trench (and despite foam 

insulation), the hot line from the pile is cooled by the cold line coming from the greenhouse (resulting in 

a 30°F loss), and the cold line is warmed by the hot line (causing the cold line to not lose warmth).  

The warming of the soil by the hydronic system was confounded by the warming of the soil by the sun. 

To offset this effect, we measured temperatures of the soil in five gradations, each 1” apart: at the 

buried tubing, and at 1” and 2” to the south, and at 1” and 2” to the north of the tubing. We used a 3” 

probe soil thermometer. We conducted these measurements on April 26, 27, and 29. The data show 

that on two of the three occasions the temperature was hottest at the tubing and least hot two inches 

away, in both directions. These data are consistent with the claim that the flowing of warm water 

through the tubing was warming the soil. However, the differences between the hottest and coolest 

locations were typically less than 2 degrees; and on one date, the five temperatures were nearly all the 

same. It is also interesting to note that while the temperature differences were slight for any given date, 

the three sets of data (from each of the three dates) differed widely from each other. The hottest 

locations for each date were 68.9°F (April 26 at 5:15pm), 63.5°F (April 27 at 7:30am), and 55.2°F (April 

29 at 8:30am). This wide disparity may be explained by the heat of the day, but part of the explanation 

may be the effects of the hydronic system, for the system was hotter on April 26 (mi-80s) than April 27 

(mid-70s), which was hotter than April 29 (mid-60s). We did not measure soil temperature in a control 

plot near the rectangle of buried tubing; we should have done so in order to address the question of 

how significantly the hydronic system had increased soil temperatures relative to surrounding soil and 

the effects of solar energy.  

One complication we experienced was measuring temperatures using strap-on thermometers. After 

starting the system the evening of March 29 and letting it run all night, we discovered the next morning 

that the strap-on thermometers were unreliable. They differed widely in their readings: 78°F, 82°F, and 
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100°F, although they were located near each other on the same tubing (Photo 16). Given that the 

temperature at the base of the compost pile at that time was 89°F, the third reading had to be 

erroneous, so we stopped using that thermometer. Of the other two, only one responded reasonably to 

the influx of heated water whenever the system was first turned on, so the second thermometer was 

also retired. These thermometers could not be calibrated despite our efforts and our consultation with 

the manufacturer. We recommend using a thermometer that can be calibrated easily and that can 

maintain the calibration for months or using thermowells. After discovering the flaw in the strap-op 

thermometers, we inserted thermowells for directly measuring the water temperatures, and they 

worked well, although they are more awkward to use than a strap-on model; we recommend a strap-on 

model that can be reliably calibrated, if such are available. 

Question (2): Yes, coffee grounds can serve as a material for the compost heater, in replacement of 

wood chips. The coffee ground pile heated well and was easy to aerate by turning on two occasions, to 

maintain high temperatures in the pile. The pile was built on March 25 and registered 20F upon 

completion. The pile heated quickly, reaching 124°F on March 28, and peaked at 150°F on April 8. The 

temperature at the coil of irrigation tubing was typically many degrees less hot than the hottest spot in 

the pile; for example, the temperature at the coil on April 8 was 132°F, nearly 20 degrees cooler than 

the high of 150°F. This discrepancy is probably due to positions of the thermometers: the pile’s high 

temperature was taken from the top of the pile, and the coil temperature was taken at the base, where 

the tubing exited and entered the pile. 

Soon after the peak of 150°F, we had to open the pile, causing the temperatures to fall. We had to open 

the pile because the coil of tubing had not been well distributed through the pile upon first construction, 

and we supposed that this flaw was preventing the hydronic system from reheating when the water re-

entered the pile from the greenhouse. To redistribute the coil, the pile remained open for over an hour, 

significantly cooling it down.   

Once rebuilt on April 8, the temperatures climbed during the next week, reaching 135F on April 15. Over 

a week later, the pile was still high, hitting 132°F on April 25. But then temperatures began falling 

inexplicably. During the next five days, readings fell precipitously: 112°F, 103°F, 99°F, 97°F, and 92°F. 

The causes of this sudden decline are likely due to excessive dryness, deficiency of oxygen, lack of 

sufficient fresh plant material, or a combination of all three. 

On May 2, the pile was aerated by turning with a shovel, and the temperatures began climbing again, 

peaking at 141°F on May 9. Temperatures remained high until falling to 112°F on May 21. The pile was 

then watered by hand and received significant rainfall. On May 26, the pile was back up to 121°F. It 

peaked at 122°F on May 28, and then slowly declined through the first half of June. The pile was 

dismantled on June 16 when the temperature was 111°F.  

The behavior of the pile both conformed to and defied expectations. While it heated quickly and was 

easy to manipulate with aerating and watering, it did not get as hot as other piles have gotten on our 

farm and did not sustain high temperatures for as long. We think that these surprising results are 

partially due to dryness, lack of fresh vegetable material, and from repeatedly pulling heat from the pile 

via the hydronic system. This pile was built in spring when the farm is producing almost no fresh 

material, so there was little with which to feed the decomposing microbial community. Had we run this 

experiment in early winter, the pile would have likely attained and maintained hotter temperatures. 

Indeed, this experimental pile was built from the remains of a pile that had been built in November 2016 
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of coffee grounds (40%), garden waste (45%), and kitchen waste (15%). Temperatures in fully built 

winter piles on our farm commonly remain between 120°F and 150°F until early spring.  

The November 2016 pile was typical in its temperature profile. It was built on the 6th, reaching 145°F on 

November 27, remaining in the 150°s through December and reaching 158°F on January 8, as materials 

continued to be added periodically, along with water and air. The pile was 154°F on February 12, 152°F 

on March 10. From this pile, we built the compost heater with the coil of tubing as described above, on 

March 25. We believe that because the compost heater was built from this old pile, the pile was not able 

to sustain high temperatures across many months. Nonetheless, the experimental coffee ground pile did 

demonstrate ease of building and ease of manipulating with water and air and did heat up quickly. Thus, 

in comparison with a wood chip pile (such as those we built in 2015 and 2016), we believe that a coffee 

ground pile (with portions of yard and kitchen waste) could serve as a reliable and pliant compost heater 

for small-scale farm needs. 

Education and outreach 

In 2017, we engaged in educational outreach in several ways. First, the project has been described in 

two college classrooms at Front Range Community College and Colorado State University. Second, our 

farm website now contains annual reports of this education and research project 

(https://sunspoturbanfarm.squarespace.com/research). Third, in casual conversations with friends and 

internet acquaintances curious about the system, we have described the compost heater many times. 

Finally, we are just beginning to dialogue with other growers (i.e., Native Hill Farm, Laporte, Colorado) 

about this research and our findings and will document their concerns and reservations in our final 

report due in November 2018. 
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Table 1. Air, water, and insulation amendments to the 2016-17 compost water heater. We maintained a 

manipulation period between November 1, 2016 through March 18, 2017 with the intent to keep the 

pile within targeted range.  Aeration to the compost was both active (fan) and passive (removal of caps 

from aeration triplewall pipes), quantified as total minutes (min) per each aeration tube. These 

amendment attempts ultimately failed to keep the pile within targeted range. Water was added to the 

pile until it ran out the bottom of the compost heater. 

Date 2016-17 
Air 

passive 
(min) 

Air active 
(min) 

Water on 
top 

(min) 

Water in 
tubes 
(min) 

Soaker 
hose 
(min) 

Straw on 
top 

(bales) 

Leaves on 
top 

(bags) 

1-Nov-2016     60   

10-Nov   30     

13-Nov 60       

19-Nov 60       

22-Nov     60   

23-Nov  5 60    3 

25-Nov  10  1   3 

4-Dec  10  1  1 3 

10-Dec      1 10 

11-Dec 30       

13-Dec       3 

14-Dec 30     2  

16-Dec 30  15   1  

20-Dec 30     1  

24-Dec      1  

31-Dec      1  

1-Jan-2017 60 30      

2-Jan 60  20 1    

3-Jan      1  

11-Jan 60 8 60   1  

18-Jan      1  

19-Jan 120  5 1    

22-Jan 180   1 (1tube) 1   

29-Jan 90      See note 

31-Jan 120       

7-Feb 60       

8-Feb 90  10     

9-Feb 60       

12-Feb 120 3 OPEN  5 60   

13-Feb  3 OPEN      

14-Feb  3 OPEN  5 (1 tube)    

15-Feb  3 OPEN      

16-Feb  3 OPEN      

17-Feb  3 OPEN      

18-Feb  3 OPEN      

19-Feb  3 OPEN 10     

20-Feb  3 OPEN      

21-Feb  3 OPEN      

22-Feb  3 OPEN      

23-Feb  3 OPEN      
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24-Feb  3 OPEN      

25-Feb  3 OPEN      

26-Feb  3 OPEN      

27-Feb  3 OPEN      

28-Feb  3 OPEN      

1-Mar  3 OPEN      

2-Mar  CLOSED      

5-Mar     120   

18-Mar   60     

On 29-January, 2017 we topped the pile with 2-50 gallon drums of wood shavings.  
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Figure 1. Compost core temperatures (°F) for 2015 (open circles) and 2016-17 (closed circles) compost 

water heaters built on October 11, 2015 and October 15, 2016, respectively. Ambient air temperatures 

(daily high [yellow] and low [blue]) are shown for Fort Collins, Colorado. Dashed lines highlight target 

temperature range for compost water heater (120-150 °F). Newly constructed piles peaked within days 

but unlike the 2015 heater, the 2016 compost pile maintained temperatures within the targeted range 

longer (at least until the end of January 2017). In early February, 2017, temperatures began to drop in 

the 2016-17 pile and continued to do so until mid-April, despite several attempts to amend the pile with 

water and air. By late April, the pile temperatures began to climb without our amending the pile. 

However, we note that during April-May 2017, we received 5.15 inches of rain over 24 days. In an 

apparent response to the additional moisture, the composter heater temperatures were again within 

the low end of the targeted range (end of May until the end of June). Daily ambient air temperatures 

were downloaded from http:wwwaccuweather.com.   
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Photo 1. On 15 October 2016 we constructed a second compost water heater (pictured above insulated 

with hay bales and stabilized with cattle panel fencing). Hay bales provide containment for the pile 

during construction and, once the pile is complete, they provide insulation. Compost water heater 

dimensions, excluding the hay bales, are 17.5’ diameter and 6’ feet high; with hay bales: 20’ diameter 

and 6’ feet high. We attempted to heat the nearby high tunnel with heat generated by this compost 

water heater but were unable to elevate soil temperatures in the treatment bed. 
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Photo 2. Wet aeration vent used to indicate water and air needs to the compost heater. 
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Photo 3. Soil temperature reading taken in high tunnel bed along the hydronic system. 
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Photo 4. Evaluating the top of the compost heater to check moisture levels and tubing condition.  
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Photo 5. Peeling back the wet layer of compost to evaluate tubing and compost moisture. 
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Photo 6. Working with our engineer consultant, Larry Maple, to trouble shoot the compost heater 

system built in 2016. During this meeting we evaluated the tubing structure, length of the hydronic 

system, and pile moisture levels. Photos 7-10 below depict several notable findings which include a 

kinked tube in the coil tower, dry pockets of material, and bent aeration tubing. 
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Photo 7. Kinked hot water tubing inside the compost heater. 
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                         Photo 8. Digging into the composter heater to evaluate the heating tube coil.  



 Sunspot Urban Farm 2018 January Report 

20 
 

 

Photo 9. Dry pocket of compost material within the compost heater. The darker layer above was 

adequately wet. 
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Photo 10. Bent aeration tube (4 inch diameter) due to weight of compost material. 
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Photo 11. Small scale hydronic system test pile made of coffee grounds, kitchen scraps, and yard waste. 

We constructed this pile to better trouble shoot problems encountered with the larger compost heaters 

of 2015 and 2016.  
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Photo 12. Hydronic water system going from the pile to the greenhouse for soil temperature evaluation. 
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Photo 13. Hydronic system buried within the green house. 
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Photo 14. Pump used to move heated water from compost heater to greenhouse soil. 
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Photo 15. Pump and hydronic system setup within the greenhouse. Coil tubing was buried/insulated to 

conserve heat. The bucket allowed us to readily evaluate any water flow issues with the system.   
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Photo 16. Strap on thermometers produced unreliable readings and were not able to be calibrated. We 

then switched to using thermowells to obtain direct water temperatures.   


