Alternative Energy on the Farm

Waste to energy,
WL GSNYIFOADS
Biogaspiochar
humanure solar heat,
solar PV




Biodigestorsystem
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Layout: 3n deep, 3m diameter
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excavation




Floor Pour 1.2 m




Belly complete. 2.4 frconcrete




Formsg neck pour 1.2 m










| found Jimmy Hoffa




Completed greenhouse

Start Up

Anoculate with 4 buckets of
fresh cow manure

A-eed with green grass
clippings

Mleed off first gas to vent
oxygen.
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floor 1.2 m
tank 2.4 m

neck 1.2 m

footings
6"pipe for sewer

greenhouse foundation

greenhouse windows

greenhouse windows

$426.5(Tank concrete
$673.7¢

$426.5( $1,526.7¢

$893.2(Greenhouseoncrete
$ 339.6¢

$1,646.4( $2,879.2

$ 840.0(Reject windows

$ 224.0C $1,064.0(



Raw material parameters

Methane Dry material | R3W
contentof | Gas i biggas Hinialie
R C% |N% |cC::N |Diogas duration | o production | 21°93s
material | produced | (q) DR s production
(%) (%) (LUKG)  |rate
: (L/KG)
Dry
Wheat 46 0.53 | 871 59 82 425 348
Straw
Dry Rice ’
Straw 42 0.63 | 67:1 61 83 409 340
Com
stalks 40 0.75 | 531 53~59 90 80 412
Fresh
grass 11 0.54 | 26:1 70 60 24 455 107
Fresh
Sheep 16 0.55 | 29:1
Manure
Fresh
cow 73 |0.29 | 251 50~60 90 17 205 35
Manure
Fresh Pig .
Ao 78 (060 | 131 65 60 18 425 77
Fresh
Human 25 (065 |291 50 30 20 426 85
Manure
Fresh
Horse 10 0.24 | 241 60 90 279

Manure




Relationship beiween the volume of biogas plant and the livestock keepers

item unit pig cow Sheep Chicken
DalyFeces: |40 3.0 150 15 0.1
MNry matenal . s
rttac Yo 18 1 25 30.0

a  bm3 5 1 20 167
biogas plant
a 8m3
biogas plant 7 2 28 222
a 10m3
biogas plant 8 3 32 278

Raw material needed to produce 1 cubic meters biogas
Dray material )
Waler yus raw matenal needed to produce
raw matenal content (%) production 1 cubic meters bingas ( kg )
rate (m3/kg)
Dry matenal Fresh matenal

Ko bl 82 D25 4.00 22.23
COow ManLre &3 D.19 526 30.95
Chicken Manurs 70 025 400 13.24
Homes Manwss:: |5 0.30 333 15.65
Fce 15 0.26 384 452
Whest S 15 0.27 370 436
Comain 18 D29 245 421
Wi | od D.31 322 45.00




Sewage Handling

A Most 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 tip@o collection
efficient.

ACKAA YySSRa (02 0S WSY3IAAy!
system. However most lagoons do not require septic
tanks, so this tank is neither required nor prohibited.

A To use a septic field | built a secondary chamber in
the digester; but a second settling/septic tank
WR2gYaUNBIYQ 62dz R LINROI




Biogas guestions?




Humanure




The lowest tech tolilet




apply

compost



Solar Power

A Most people think of Photovoltaic when they
KSEFNJ WazftlF N LIyStaQo
electrons directly from sunlight.

A There is also solar thermal, or hot water

panels
o Evacuated tube: works in below freezing weather
o Flat panel: better in above freezing climates



hot water

Solar thermal




Solar Photovoltaic Panels

Avour biggest priority is keeping shade
off the panels. The panels produce at

Iwonthe SN the lowest voltage, so few leaf shadows
Nobel prize £ - on a corner of the panel will cut
for the  ( production of the entire array.
Photoelectric T %
Effect .

9 8l g || s & The shadow on one

cell will reduce the
output from all 18
21 1 cells down to 6 volts.
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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 ligkiglon thin overcast days)

Cold weather can boost output by over 20%

Scattered Light

Horizontal Tilt

Direct Light

Reflected Light

Surface Azimuth
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A steep panel sheds snow better. Make sure they are high enough for the
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