


Core business of Biog.as is to offer
customers complete Biogas plants and
project management including project
evaluation from the beginning, and to
provide dedicated, knowledgealaed
experienced project managers who are
focused throughout the project lifecycle
deliver results on time, on budget and to
agreed quality.

We are a complete supplier of biogas plants in
energy recovery field from the treatment of wet
organic waste, waste from agricultural and fooq
industries, wastewater and process water. Our
treatmats and biogas plants satisfies and meet
the stringent environmental requirements for t
treatment of waste and is therefore an econom
and futureoriented solution.

Our facilities for treatment of biodegradable wa
requires no sorting. The systeme anade to
facilitate the collection, preparation, hygienisati
volume reduction of waste and energy capture
from the residual waste.

We offer thus also plant / engines to the handli
of polluting emissions from landfills / dump site
to prevent hosle environment methane emitteg
the atmosphere, and simultaneously eliminates
odor problems from the landfill.

We invite you to explore our website to learn
about how we can bring you the advamtad
using biogas technology Worldwide

"Anaerobic Digestion" is a series of processes
which microorganisms break down biodegradal
materal in the absence of oxygen. ABDwidely
used to treat wastewater and organic wastes
because it provides volume and mass reductiol
supplied materials.

1 m3 Biogas equals to:

Cook 3 meals for a 6 per

Fuel replacement Equals taca 800 Wh

Electricity generation Equals tal250 Wh

While it takes approx. 200 million years to
"create" natural gas, it is done in a couple of
weeksto produce biogas. Biogas can be used &
common natural gas for heating and energy
production. Agricultural and food industry waste
products can be used to provide energy from
waste. The natural gas that is pumpedram
underground reservoirs hathesame origin as
biogas- both are formed from organic materials

The following raw materials can be used for
biogas production: cattle manure, pig manure,
chicken dung, slaughterhouse waste (blood, fa
entrails, and rumen content), plants waste, sila
rotten grain, waste water, fats, baste, food
industry waste, malt remnants, marc, distillery

sl op, bioethanol pl an
(crushed malt remnants after wort filtration),
sugar beet and fruit pulp, sugar beet tops,
technical glycerin (aétr biodisel production),
fiber and other starch and treacle production, n
whey, flotation sludge, dewatered flotation slud
from municipal waste water treatment plants,
algae. Most of the raw materials can be mixed
with each other.
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http://www.patervis.com/biog/index-4.html
http://www.patervis.com/biog/index-4.html

You get: biogas, electricity, heat, Hiertilizer, fuel for cars and cost savings. Biogas helps
reduce dependence on fossil fuels, and does not pollute the atmosphere as much as t
Anaerobic digestiomorks againshaturalrising costs for eneyg fertilizer and waste
management.

Detailed concept, engineering and design analysis. Tieavable energy project designed,
constructed and developed. The cost for a profitable bidgasgepends among other thing
onthe waste type, location amdhste intakeapacity.
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We offer innovative biogas technology systemg

from leading European manufacturers and a fu
range of support services, including project
management.

Our man partner for industrial biogglant
projects ar&Zorg S| andWELtec BioPower
GmbH, partnes that providdacilities for a
reasonable price and with professional Germa
standardBetween them they hawempleted the
construction of more than 200 coleie biogas
plant projectsn more than 30 countries
worldwide

Pig farms

Cattle farms

Poultry farms

Crop production companies
Combined type companies

Distillery and bioethanol plants
Brewery plants

Sugar mill

Meet processing factories
Veteinarian and sanitation plants
Starch and treacle plants

Yeast plants

Milk plants

Bakery plants

Chips and potato processing plants
Juice and tinned food producers
Winery

Fish processing plants

Other businesses that could benigbim a hogas
plant: biodiesel producera/aste collection and
recycling businesses, municipal sewage treat
plants. In case you do not have biological was
one can cultivate energy crops for biogas
production: corn, grass, maize etc.

In planning anatonstruction of new production
plant with biogas plants as a part of it, are
significant investment costs and othesavings ar

Biogas Yield from various raw materials

m °/t

Cattle manure 60
Pig manure 65
Chicken dung 130
Corn silage 400
Fresh grass 500
Milk whey 50
Grain 560
Fruit pulp 70
Sugar beet pulp 50
Molasses 430
Sugar beet tops 400
Molasses slop 50
Brewer 6s gr a 180
Fat 1300
Fat from grease trap 250
Slaughterhouse waste 300
Root crop vegetables 400
Technical glycerin 500
Fish remnants 300

The biomass feeding unit varies depending on
manure humidity: liquid manure (88%) is
pumped up, solid manure (BR%) comes through
screw charger. Liquid manure can be mixed with
sdid and pumped to bioreactor by pumping static

The best option for livestock breeding complex is
electricity and heat production from biogas. Ever
complex has low energy consumption farm alwa
has other production lines that needs electricity.
Biogas also can be used direeating or gas fuel
production.

It is obvious that further increase in natural gas
price Is inevitable and considerable. Tremendou
amounts of money spent for gas pipelines could
saved if aimed for biogas plardsnstruction and
itdéds wutilization. Besi
labor etc. In biogas plant you get gas free of cha
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Natural gas consists of ®B% methane, with
smallpercentages of ethane, butane and propa
Biogas is about 60% methane and 40% carbo
dioxide. After mehane upgradend compressioit
can be usedsavehicle fuel like CNG. fie biogas
has lower emissions than natural ,gaetrol and
diesel.

A natural ga vehicle (NGV) is a vehicle that usg
compressed natural gas (CNG) or, less commg
liquefied natural gas (LNG). Natural gas can b
regarded as the most environmentally friendly {
the fossil fuels, because it has the lowest CO2
emissions per unit of engy.

Although the combustion of natural gas guoes
greenhouse gases, itnaich more ecdriendly
than other fossil fuels. Biogas is even better to
instead of natural gas because of its renewablq
sources.

Significant growth is expected in the rkat for
CNG systems, this growth will continue in com
years. Most of the growth expected in Europe,
mainly with backgrounds in the EU action to
reduce pollution and particle emissions in largg
cities. The goal is that 20 percent of all energy
used in ehicles in the EU must be alternative f
by 2020.

Biogas wth CNG filling stations as project is
economielly viable because it generatasolic /
private support for the development of
infrastructure, it producesgnificant volumes of
industrial s¢utions and the increasing availabilit
of more affordable and ecological fuel.

Comparision for gas emissions heavy vehicles

| Naturalgas 10.40{0.60{ 1.10] 5241 0.022

Traffic and Public transport Authority, City of
Gothenburg, November 2000.

Plants that just keeps on giving

In order to make vehicle fuel from biogas gas n
be cleaned up to natural gas lewea suitable gas
treatment system. After such treatment biogas
similar to natural gas, with one exceptiatne
source.

Biog.as offers biogas plant equipped with bioge
processing systems and bio methane (CNG) fill
stations. CNG from biogas can be locally
producedijs aclean, sustamble and renewable
source of energlpw price alternatives.

Dual Fuel technology in some new cars enable
the use of natural and biogas as fuel without th
operator is dependent on a complete developm
filling station infrastructure.

Dual Fuel technagy will be an appropriate way
to introduce natural and biogas fuel on, until a
complete gas filling statminfrastructure is
developedSuch vehicles are practical, ecologic
and concurrent economic run since natural gas
costsis significantly lesshan conventional fuels.

CNG consists mainly of methane, and emissior
from the CNG consist of ater vapor. Thanks to
this CNG vehiclegneetall presenemission
standards. The distinction between the followin
two types of filling stations for CNG gas: slow o
fast filling.
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Operating principles

Manure is fed (pumped) to preliminary tank,
where preliminary accumulation, heating and
careful mixing (by mechanical mixers) takes ple

Preliminary tank

Substrate is fed to the digestet 8 times per day
in a timeprogrammed mode by means of pump
case manure is liquid anidnanure is solid by
means of screw loader.

Manure feeding system

Digester is a gas proof and hermetically sealed
tank made of reinforced contee In order to
maintain even temperature its internal side
equipped with bottom and walls heating systerr
Such system passes through compulsory hydre
testing. In order to prevent heat losses the oute
side of digesters walls insulated. Mechanical m
is inside the digester and ensures complete ant
careful mixing. Depending on substrates physic
mechanical properties of manure different mixir
systems are applied, such as mechanical, hydr.
or pneumatic mixing systems.

Fermented biomass disciga takes place with th
same periodic as loading. Biogas plant control
made by central program module in a time
programmed mode in accordance with limit
sensors indexes.

General view of digester with mixer
Produced biogas collected to the gasholder.

Gasholder is used as gas proof cover of the
digester and executes the function of gas stora
Gasholder membrane is ultraviolet and ozone
resistant and has low throughput of biogas. Thg
gasholder material is resistant to fire and is ver
tensile. High elasticity ensures good fixation. T
gasholder film is put into the built in PVC conic
chase at the top of the wall and is fixed with rut
hose, which is filled with air afterwards. Such
structure is capable to keep the gas pressure.
gasholder is covered by outer film. The space
between gasholder and outer film is filled with 3
by means of small compressor that forms roun
shaped selsustaining film dome.

General view of digester with loading deviceg
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Gas extraction is made by pipeline, which
equipped with automatic condensate discharge
and safety devices which secure gasholder fro
excess pressure.

All devices work on limit sensors data.

From the gasholder biogas is continuously fed
the cegeneration unit or biogas treatment systg

Digested biomass goes to separation unit.
Mechanical separation unit worksl2 times per
day in a timeprogrammed mode and detaches
digested biomass tolgband liquid fertilizer.
Solid fertilizer transported by loader and liquid
fraction is pumped by pipeline to lagoon for
storage. Solid fertilizer can be applied to the o
fields or dried, packed and sold.

4

Digested biomass separation area

All biogs plant devices are controlled by autom
system, human labor application is minimized.
After 2 week training biogas plant can be operd
evenby unskilled person as all systems operatg
by automatic control system.

Two modes of biogas plant operation and cont
are used:

The technol ogpragahmeg h a
operational mode works under time intervals
which synchronized between all systs;

Control gauges data is used to organize auto
systems limit and emergency values in order tg
make technological operations smaoth

Automatics station

Signals for synchronous operation of whole bic
plant come to central programmed logic contro
Controller executes polling of plant technologi
units and visualize information on compu
screen. Computer screen shows fattilities and
units equipped with electric drives a
environment state value sensors. Each time bi
plant fed in biomass parameters data is registe

Central control room

Biogas plant operation is visualized at control
room monitor. Control room equipped with cent
command console that allows switching of eact
biogas plant area to automatic mode for local o
remote control.

Co-generation unit is a system for combined he
and electric power generation. Conventional
generators produced heat power is not utilized
released to environment. The-generation unit
uses thidieat power for heating purposes. Such
generations artlhe most efficient power
equipment for the moment being.
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Co-generation unit is equipped with automatic control systems that control of systems and secure ul
operational efficiency ranging from 75% to 100% of electricity production. At 100%eafly co
generation unit consumes whole volume of biogas. In case efficiency drops to @é&ssiex biogas
collected by gasollection device

Gas piping

In case farm is not interested in electricity biogas treatment system can be installed. In that case bic
gasholder will be directed to that system. Process of biogas treatment is divided into 5 stages. Biogi
compressed toperational pressure, cleaning from admixtures, cooling ands@garation in liquid state. /
final stage treated gas heated at heat exchange by means of heat coming from inlet biogas stream 1
treated biogas temperature equal to incoming biogas. This treatment system is based on cryogenic
separation teatology.

Co-generation unit

The advantages of such system are low energy consumption and short payback period due to,liquic
productonSy st em modul ar and works on fAplug and p

Produced liquid C@can be used as refrigerating agent by the system or sold to other companies. Tr
biogas (biomethane) can be used as natural gas or asrfuehicles. Gas filling stations do not require t
area and can be used for cars and buses and other vehicles filling. Gas filling station can be set up
roads, main traffic arteries, or in the territory of the company with lower efficiency comzesso
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Co-generation plants are the modules for combined production of electricity and heat power.

Conventional generators produced heat power is not utilized and released to environmengeresatmn
unit uses thisheat power for heating purgo$gonsiderable gas saving is achieved.

Co-generator

Co-generators are characterized by:

characteristics;

production method.

Low operational costs;
High efficiency rate that in average is-86 %;
Wide assortment of equipment;

Perfect parameters for capacity switch (from 100% to 75% and 50% capacity) and good worl

Process automatic control;

60000 operational hosibetween overhauls;
Easy installation and operation;
Correspond to international standards for toxic exhaust gases emission;

Avoids pollution of environment that is @eneration is the most ecology friendly energy

Co-geneation plants work based on internal combustion engine fueled by biogas which moves the ge
Engine designed to run on biogas and its peculiarities are two systems for gas mixing with air and exl

gases removal.

Electricity capacity, kW Heat power, kW

125

Bi ogas consdmpt i

163 52,5

160 197 64,6

175 223 71,5

200 244 79,5
300 370 121,4
537 622 206,3
716 823 273,3

1021 1198 389

1100 1187 459

* - Biogas consumption of biogas with 65% methane content in a normal conditions (0°C, 101 -325 kPa). In case

of other conditions data should be specified
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Co-generation plants are the modules for combined production of electricity and heat power.

3D model of cegenerator

Main parts of cegeneration unit are:

Internal combustion engine;

Engine support frame;

Alternator (votage 400 V, frequency 50 Hz);

Electricity distribution cabinet that can be equipped with stabilizer to avoid voltage jumps;
Engine cooling system with heat exchanger;

Container with noise insulation;

Container ventilation system.

NookrwhE

Heat is recovered wlai cooling engine of cogeneration plant. Biogas can be burned itself for heating.
option heat can be used in evaporators for refrigeration plants.

Combustion of 1 rhproduces 2 kWh of electricity. You get stable electricity in comparison with public
electricity network. In order to be used ingeneration unit biogas should be cleaned from sulphur and
moisture.
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Contact Us
If you have any questions, comments or
suggestions, please contact us by phonemaié

Do you want an offer from us, please fill out thé
form on biog.asand send it to us for review. Tot{
cost price of construction will be given estimats
of raw material capacity (inlet) tons / day.

Total cost for the project consists of 4 parts:
1. Project Documentation

2. Audit

3. Equipment

4. Construction

This includes contract supervision, stap,
adjustment and training. We calculate discount
and contact you within 5 working days after
receipt of request.

Biog.as aims to be leading the national supply

and integration of biogas, bioethanol and biodig
production systems. Our dedicated staff will gi
you the support you need from the very beginn

Our outlook for the future is to take care of the
opportunities we have, and sbare these

innovative technologies with our customers. O
understanding and experience in implementing
modern Biogas, Biodiesel and Bioethanol plant
small, medium or large scale can help to méke
easier and more independémt many customers

Company: Breivika Industrivei 57

6018 Alesund / Norway
Phone: +47 - 97521288
FAX: +47 - 70179041
Email: post@biog.as

"One man's trash is another man's treasure"

Ingenuity, motivation, high level gfersonal
responsibility and team spirit mix our employee
form the basis of our quality
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www.biog.as
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