BIOGAS

Pg manure and used cooking ol for

heat, power and odour reduced fertiliser

Anders Gustafsson uses pilg manure and used cooking oll in his blogas plant on a farm In Sweden. Located
Just on the outskirts of the town of Skara, the blogas plant provides electricty and heat to his farm.  Is a
good axample of how small-scale blogas production can be used In urban amas to minimise odour from

animal husbandry.
ANAERDEIC DIGESTION OF PG mar
amed with the manure. Purthermore
the digestion process makes the ni-
trogen in the manure mare scces-
bl to the crops when it used asa
fextilliser.

= It bs impartant for me to be
able o spread the liquid manuse on
oar febds withour dlsurbing my
neighbours, explained Anders Gus-
rafsson the owner of the farm-

based bisgas plant.

Pig manure and used
cooking oll

His farm bs located just cutside
Skara, a busy market town with
popelation of around 11 000 in
soambewest Sweden. Gustafuscn has
270 becrares arable land culrivared
writh cereals although pig produc-
tion is his main business. His & 000
pigs generate about 5 000 cubic
meters of manure at 8.6 percent
dry matter content annually that is
used in the blogas plant, The rem of
the fredacck i used cooking ofl
soreed locally fram Scan. s food

processing facility jus fowr kilsm-
eters away. He buys abour 40 cubic
meters ail ayear through a farmer-
ewned joint purchssing compamy
Kretslopp Skarabarg.

—=Itock part in the foundation
of Keetdopp Skamborg so the
ewners of nearby blogas plants
wauld not have o compees with

ene another far energy-rich fesd-
stock, said Anders Guswafson.

Enough supply

The supply of cocking o is srill
good, since none of his seighbours
that planned for biogas production
Four years ago have buile dheir
plants yet.

Andem Gustafmon peevioualy
digested redducs fram a potats
processer in Skara, bur thar indus-
ery is now closed.

—Potatoes are rich in enerzy and
a good feedstock, but it also con-
tained alot of water thas made it
less valuable, commented Anders
Gustafaon,

Gustafison thinks thas i ls diF
Bicule to quantify exscr gas pooduc-
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thon from the different feedstocks
because the qualiny varies a lot and
you have o try each feedstock out.
—You cannor even say how

rouch biogas thar manure can pro-
vide, because the energy content of
manuie depeads on the feed rations
iven tothe animals.

Investment halp
The biogas plase sz Brunsbo Parm
is construcred From small-scale
Swredish techaology: ke was builk in
collabaration with the episcopare
of Skars and received imvestrment
help from the Swedish Board of
Agriculture. Up uneil 2013, farm-
ers and other nwal entmprencurs in
Sweden could per a grant covering
up to 30 percent of the cost of
building a bicgus plant. The feed-
sock at Brussbao, like most other
smll-scale biogas plants in rural
Swreden, is based on manure com-
bined with various rest products
fram the food processing Industry.
The Brunsho plant has been in
aperation sace 2010 and pencrates
150 000 MNess® oof ewwe pas wn mually

The gas is converted to 750 MWk
of energy, with equal parts poing
o electriciry, heat for external ap-
plication, and heat used internally
im the process to pre-warm the
plant’s substrates.

= lxtook us arsund twoanda
half months to et the blogas plast
golng. We tock B0 cuble meten of
digemare inaculum fram a biogas
plase mearby, Gustafsson said.

Two-stage digestion
Diigestion takes place in two stages,
each wich ies own 270 cubic meter
digester. The primary digestes r=-
ionhees the mabstrate from a 45 cuble
mmeees mixing rank where te sub-
e bs also preheated with heat se-
coweend froem the post digester

hear exchange rubes. The
digeatinn takes place in  mescphilic
process at 38 degrees Celsus. Boh
digemers are equipped with oblique
blade micers. From the constandy
imved primary digester, materal
Hoods w0 the post digester. and dhen
o thee digestae starage that ls cov-
e 1 minimise pos lealmpe.

The produred gas s rakoen o of
the rop of the digesters and led
dhaoagh  cocling loop fx drying
Subsequently, the gas can either be
seored ina lowepresmare storage unic
o used direcely as fuel in the gas -
giee penenatar, o rebull Vi eagine
with a 40 kW generator, to prodece
decericiy and heat —or In agus
boiler thar only produces hear. The
pes digester s cooled by b ex-
changewith the mizing ok

“The surplus heat is used wo bear
eas. Thee elecericity s used on the
Eurm and the excess s sold to the pa-
tonal geid.

— It bas been very cany to sl the
decericity We have been teswd

Low profit

Ewaluators fallowing the develop-
ment of the blopas plant consider it
o be cammerclally viable. But i i
profieable?

=Ir breakes even, but [ had hoa-
esely expected more. With these
ko emexgy prices that we currenthy
Barwe ie's pretiy tough to ger good
profitabilicy in sach a facilicy, sy
Anders Gustafsson.

Gustafsron does, howeves, see
many advantages of the faciliy be-
youd the pure econamics. Having a
good relationship wich his neigh-

KK 3 - & million ()

- iTage bloga pimt on

beowurs and reduring sievogen man-
off fram the ficlds are vwo benefits
that are hard te put inte monetary
terms. Anders Gustafsson hasa
passion for environmental manage-
ment and a strong beliefin the po-
tentlal of bioenergy production.
and he thinks that the blogas plant
Is an exciting projecs thas conrrb-

utes to the overall development of
his Farm.

Manure-based grant?
Likes many other Swedish farmers
with manure based bicgas plants,
Crustafieon hopes that national
plana for grants based on biogas
production from masiee will be o
reality: The Swedisk Board of Agri-
culure has petitioned the Eura-
pean Commissien (EC) and is
waiting for confirmation that the
suggested grant scheme is in com-
pliance with EU state aid rules, in
onder to start receiving requests for
asslance. Howeves, the situation
at the end of Nevember s sill un-
elear. Accarding vo the plan the
manure-blogas grans would last for
ten years and could invabve up o
0.02 Eurecents per EWh produced.

—I personally chink chat all op-
emtions should s=t out to support
themaschres, but a biogas manure
grant at .02 Eurocests would give
me an extra 6 500 EUR a year, and
that would mean s lot o me, says
Anders Gustafssos

nbo Farm, Accordng o T
o Tove FriskAGodnatibiid se

2 plant this sioe

vt for me to be able
manuré on our
rbing mry neigh-
anders Gustatsson,

Text: Carina fohansson,

1M - Seredish Institute of Agricuttural
and Ewtronmental Engineering
Fhotos Anders Froberg and Scan

BITEMESEIAS

= Bhogas3 —biogas for s=if-
sufficiency

The blogas plant at Brunsbo
Farm is an example of a typs
of blogas plant promoted
wiithin the EU projec Blogail
b this two-yeir project JT

- Th S edish Institute of Ag-
ricultural and Environmental
Enginzering Is cooperating
witth actors from six European
countries (Spaln, France, aly,
cermany, Poland and ireland)
The goal Is to promote small
Biegas plants where waste
s by-produd s froin the food
ndusstry and agri culture
comverted 10 energy for sell
sufficiency. The project is ked
by the Spanish nstitute, Anda

= Energy-rich substrate from
wretslopp Skaraborg

The company Kretslopp Sks-
raborg (nama meaning Recy-
cing in the geographic sres
Sarabargl brokers energy-rich
substrate from the food inde-
stry and agrioulture 1o biogss
plants in the reglan. The com-
pany s probably the only one
of its kind In Sweden. Started
n 2011 and owned by farmers,
It alms to secure agricultural
blogas production In the area
skaraborg from economical
and quality aspects, Demand
for substrates s now greater
than avallability. Kretslopp
Skaraborg plans to bulld thedr
owm hyglenisation plant so
that small biogas plants can
afford to utilise animal by-
products from slaughterhouses
while complying with the EU
animal by-product regulation

Bruniboe
the oty

* The blagas plan

Farm I3 situated n
shara In Sweden,

Anders Gustafsson runs a blo-
gas plart with feedstock from
pig manure and cooking oil.
The Brunsbo Farm blogas plant
s constructed from small-scale
Swedish technology, with two
digesters of 270 cublc meters
each. Im the 45 cublc meter
behow- ground mixing tank,
the subsirates are preheated
with heat recovered from the
post digester. Some of the
feedstock at Brunsbo Farm
comes from used cooking of
firom meatball production at
the local food processing fad-
Wity Scan. Photo: Scan.
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