
Alternative Energy on the Farm 

Waste to energy, 
ΨŀƭǘŜǊƴŀǘƛǾŜ ŜƴŜǊƎȅΩ 

Biogas, biochar, 
humanure,  solar heat, 

solar PV 

 



Biodigestor system 



Layout: 3 m deep, 3m diameter 



excavation 



Floor Pour 1.2 m3 



Belly complete.  2.4 m3 concrete 



Forms ς neck pour 1.2 m3 



Disassembly  





I found Jimmy Hoffa 



Completed greenhouse 

Start Up 
 
ÅInoculate with 4 buckets of 
fresh cow manure 
ÅFeed with green grass 
clippings 
ÅBleed off first gas to vent 
oxygen.   
 



expense total 

floor 1.2 m $426.50 Tank concrete 

tank 2.4 m $673.79 

neck 1.2 m  $426.50 $1,526.78 

footings $893.20 Greenhouse concrete 

6"pipe for sewer  $  339.64  

greenhouse foundation $1,646.40 $2,879.24 

greenhouse windows  $  840.00  Reject windows 

greenhouse windows  $  224.00  $1,064.00 







Sewage Handling 

ÅMost of the data is on big systems: 50 cows can 
produce about 25kW, 100 kW seems to be the 
smallest feasible industrial size so you would need 
~200 dairy cows indoor to make the poo collection 
efficient.  

Å¢Ƙƛǎ ƴŜŜŘǎ ǘƻ ōŜ ΨŜƴƎƛƴŜŜǊŜŘΩ ƭƛƪŜ ŀƴȅ ǎŜǿŀƎŜ 
system.  However most lagoons do not require septic 
tanks, so this tank is neither required nor prohibited.   

ÅTo use a septic field I built a secondary chamber in 
the digester; but a second settling/septic tank 
ΨŘƻǿƴǎǘǊŜŀƳΩ ǿƻǳƭŘ ǇǊƻōŀōƭȅ ōŜ ŎƘŜŀǇŜǊ ϧ ŦŀǎǘŜǊΦ   



Biogas questions? 
 



Humanure 



The lowest tech toilet 



collect 

compost 

apply 



Solar Power 

ÅMost people think of Photovoltaic when they 
ƘŜŀǊ ΨǎƻƭŀǊ ǇŀƴŜƭǎΩΦ  ¢Ƙƛǎ ƛǎ ǘƘŜ ǇǊƻŘǳŎǘƛƻƴ ƻŦ 
electrons directly from sunlight.   

ÅThere is also solar thermal, or hot water 
panels 
o Evacuated tube: works in below freezing weather 

o Flat panel: better in above freezing climates 

 



Solar thermal = hot water 



Solar Photovoltaic Panels 
ÅYour biggest priority is keeping shade 
off the panels.  The panels produce at 
the lowest voltage, so few leaf shadows 
on a corner of the panel will cut 
production of the entire array.   

The shadow on one 
cell will reduce the 
output from all 18 
cells down to 6 volts.   



Light angle:  It is best to have the panels perpendicular to the sun, but  
20% of the power can come from reflected light (off snow or water) 
20% can come from scattered light (eg on thin overcast days) 
Cold weather can boost output by over 20%  



Optimum 
Tilt 

Calculator 
 







A steep panel sheds snow better.  Make sure they are high enough for the 
ǎƴƻǿ ǘƻ Ŧŀƭƭ ƻƴǘƻ ǘƘŜ ǎƴƻǿǇŀŎƪ Ҍ ΨŀǾŀƭŀƴŎƘŜΩ ǎƴƻǿ ǿƛǘƘƻǳǘ ƘŀǾƛƴƎ ǘƻ ǎƘƻǾŜƭΦ   


