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In our country we have at our disposal severalioniltons of
firewood and wooden wastes per year.

Generally in Poland we produce about 30 millionstaf straw, of
which about 20 million tons are used for agricidtysurposes, but about
10 million tons could be used for energetic purgose

It is estimated that with full use of available imass for energetic
purposes in our country we can meet about 8% ofiihand for primary
energy in the future. Thus it is very serious seunf renewable energy,
which should be absolutely used.

Now three technologies of straw burning are expegd:
. cyclic burning of complete straw bales - chargiogdrs
. burning of cut straw - boilers of continuous opienat

. so called "cigar burning technology" - continuoupemtion
boilers

Development of thermal energy industry based oawstr
creates new favorable conditions and possibilitiespeople
living in rural areas. It is known fact that noweth is very
high unemployment in villages that incomes of farsnare
very low and development of that energy industrly eveate
new working places both in organization of collentiand
supply of straw, in boiler houses and in companidgsch
produce straw boilers and involved equipment asl. wel
Farmers and rural companies will have savings rtueiof
replacement of fossil fuels, which were purchasgdhem,
with straw produced by themselves. Till now thexstwas
burned in swathes. Money paid to producers of fdgels in
other regions or abroad will remain in their owmuounes.

The most important effect of the use of biomass, According to practice, a boiler house with stravildrs
including straw, for energetic purposes is reductiof of total heat power 1 MW burns out about 800 tofis o
emission of CQ to the atmosphere. When burning strawstraw during one heating season. The energetic
CO, is produced of course which comes to the atmospheconversion factor of straw in relative to black lcisal.5,
but only such amount of GOs produced as was taken overthus 1.5 kg of straw replaces 1.0 kg of black dnahe
by the plants from the atmosphere in photosynth@sisess energetic process. This means that 800 tons ofvstra
when the plants were growing. replaces 800 : 1.5 = 533 tons of black coal. Bigmint 1

Thus, it is only return of COto the atmosphere  ton of black coal produces 2.05 ton of £@wus burning
which was previously taken over from the same. Out 533 tons of black coal will produce 533 ton2.85
Therefore straw is treated as removable energycepur ton/ton = 1,093 tons of GOThen boiler house with straw

which does not emit any additional amount of,@®the ~ Poilers of heat power 1 MW causes reduction of,CO
atmosphere, as it is when burning any fossil fumish as ~ emission by 1,093 tons per year.
coal, oil or gas. This is very important, becaus® @ the The next ecological effect of the use of straw for

most dangerous greenhouse gas, responsible for theenergetic purposes is reduction of ;.S€nission. Taking
greenhouse effect on earth, causing very dangerousin consideration that content of sulphur in bladalcis
climatic changes on the whole globe, which are name only 0.8% (black coal of high quality) and in tteasv the
more serious. content of sulphur is maximum 0.1%, reduction of, SO

The use of straw as the renewable energy soureddsho€mission from the boiler house of 1 MW heat powseas

be treated as replacement of fossil fuels for estergieeds. follows:
The following effects result from that fact. 533 tons x 0.008 - 800 tons x 0.001 = 3.46 torS@f/ year.
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Till the end of 2000 EKOPAL RM boilers were It should be emphasized also that when using tfavst
installed in different customers for the total hpatver of boilers no wastes, such as slags, which are createsh
about 9 MW. Taking in consideration the above nomd burning coal, because the ash of straw is a goatenali
calculation way we obtain the annual reduction @,C fertilizer containing potassium, calcium dna phasple. The
emission in the amount of 9840 tons and reductio8@  ash is taken by farmers and spread on fields.
emission in the amount of 31.2 tons. Burning th@avet
gives also lower emission of CO, NOx and dust caiga
with burning brown and black coal.

TECHNICAL ANALYSIS OF OF THE ECOLOGICAL EFFECT OBTA INED CONCERNING ENERGETIC
CONTAMINATIONS EMITTED TO ATMOSPHERE, BY REPLACEMEN T OF COAL BOILER WITH STRAW
BOILER, ON THE GROUNDS OF ONE BOILER HOUSE OF METAL ERG COMPANY, PREPARED BY
REGIONAL INSPECTORATE OF ENVIRONMENT PROTECTION IN  POZNAN

On the grounds of presented materials and caloukatihe Voivode Inspectorate of Environment Pratedn Pozna
informs that in virtue of modernization of the Hagtsystem, consisting in replacement of RUMIA 3&td ES-KA/S
boilers which burned about 200 tons of black coal pear, by EKOPAL RM boiler with heat power 0.5 Mgiith
settlement chamber), in which 320 tons of strawewsurned per year, on the grounds of informati@mal instruction
materials No. 1/96 of Ministry of Environment Prectien, Natural Resources and Forestry under the 'tRactors of
emission of contaminating substances introducegirtérom processes of energetic burning fuels" andhe grounds of
informational materials of manufacturer of stravildéas - METALERG company as well as on the grouofisarticles
contained in branch additions of "PrzggKomunalny" of 2001 the Inspectorate ascertaimetliction of the emission of
the following types of contaminations in the amaunt

Type of Emlss!on P Emission from straw | Ecological effectf % of
o burning (kg per : .
contamination year) burning (kg per year)| (kg per year) | reduction
Sulfur dioxide 2144 256 1888 88
Nitrogen dioxide 300 205 95 32
Carbon monoxidg 9000 1920 7080 79
Total dust 3900 2218 1682 43

The total reduction is in emission of carbon di@xighen burning straw - in this case emission db@ardioxide is
not higher than the amount of carbon dioxide whiels taken from the air when growing the corn.

Thus, the above mentioned investment contributedctievement of a high ecological effect describatth the
above mentioned figures. Achievement of the aboeetimned effects is possible when burning "greytathstraw with
humidity of about 15 - 18%.

"Yellow" (fresh) straw contains considerable amoainthlorine and when burning the same with corrsidle humidity
causes decrease of boiler efficiency. Therefosensbales must stored under roof before burning.
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Emission of gases from a boiler house with one EKG¥. RM 10 boiler with nominal heat power
65 kW comparing with emission of gases from coal lder with the same heat power (danish

sources)
CETESEmES of Heat production = 65 kWh Final effect
waste gases
for 130
. . MWh
Coal burning Straw burning for 65 kWh (2000 hin
a year)
1 2 3 4 5 6 7 8 9 10
Weight Coal Emission inj| Emission in Straw Emission in| Emission inj Reduction of Reduction of
Componerjt Volume | consumption| waste gase$ waste gasep consumption| waste gasep waste gasep emission emission
kg/m3 kg/h m3/kg kg/h kg/h m3/kg kg/h kg/h kglyear
CO, 1,977 10,00 1,0387 20,53 15,00 0,73340 21,7p -1,2p -2440
SO, 2,9267 10,00 0,00683 0,1998 15,00 0,00109 0,047485 0,152 304
Dust 2,03 0,46 1,57 3140

With assumed average working time in a year (2000)land with average consumption of coal and straw pehour
we obtain:

« the total amount of CQOemitted in waste gases in a year is: for coal 81jlper year and for straw 43500 kg per
year, thus the amount of G&om the straw is higher relating to the amounC@, from coal by 2440 kg per
year. However the total amount of €fdom straw is only returned to the air, from whithvas taken over when
growing the corn. Thus, the amount of {6 the atmosphere was not increased becausea@f btirning, but the
total amount of C@from the coal, i.e. 41016 kg is added to the arh@firlCO; in the atmosphere. This causes
increase of greenhouse effect.

e the total amount of SCfrom the coal is 399.6 kg per year, but the amadir@0, from straw is only 95.7 kg per
year, thus the difference for disadvantage of ®a03.9 kg per year.

< the total amount of dust emitted is 3140 kg per yeadisadvantage of coal.

The use of straw boilers gives not only ecological Users of our boilers, which do not have their owaw
effects but also considerable economic effectsctitne and which must buy the straw from farmers, say ahsd
of boilers houses with our straw boilers is fullpfitable their investments are very profitable. In the Pryn&chool
investment. No. 2 in Milicz (Lower Silesia Region) 3 EKOPAL RER

According to projects for erection of boiler houses Poilers were installed in (total heat power 1200)kW the
with our straw boilers and according to opinionsoof first heating season of operation the total diregsts of
customers a simple return of capital expenditulega  heating the school were 60,000 PLN instead of ZEDFLN
place in 2 - 5 years. This depends on boiler hsizeand in the previous season when the school was heayed b

profitable investments are where usera have thein o will be returned in 4-5 years.

straw, e.g. the farmer from Chrzelice (Opole repiokir. It should be also emphasized that life of strawdsiis
Tadeusz Tarach who uses the EKOPAL RM straw boiler longer that life of coal boilers because in thawstithere is
already for 6 years says that his capital experalitar much less sulphur amount than in coal. In Polandhewee

that investment was returned in three years. not still experience in that field but Danish expace shows
The Chairman of Cooperative Agricultural Company in that straw boilers operate for 20 years and more.
Swierkéwki (near Pozng, where EKOPAL RM 02

boiler is installed, said that his capital expemditwas

returned already in 2 years.
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CALORIFIC VALUE OF DIFFERENT FUELS AND COST OF PROD UCTION OF 1 kWh
HEAT ENERGY

Fuel type'Mea_s,ur Calorific II Price
unit value kJ/unitfPLN/kWh
Liguid gay | 25848 0,37
Fuel oil I 35610 0,34
Natural gas m’ 34440 0,20
Coal” kg 25000 0,15
wood kg 15000 0,08
Fine coall kg 20000 0,08
Straw” | kg 14000 0,04
Straw” | kg 14000 0,02

1) Cost of fuels according to prices on 01.02.2011;

2) 1 kWh =3600 kJ;

3) Straw humidity 16% - straw price according to hatwst;

4)  Straw humidity 16% - straw price according purchasee (market price)
5) Efficiency of existing boilers;

EKOPAL RM boiler is equipped with high pressure faith automatically
adjusted throttling valve and with microprocessontcol system which carries on the
burning process according to set parameters. Tlierboperates in cyclic system.
Depending on boiler type its burning chamber islhwith cubicoid straw bales with
dimensions 80x40x40 cm or 250x120x80 cm or witmobbales with diameters @ 125
- 170 cm. After closing the chamber door, stralwusned out through a special hole on
the boiler side and the control system is startbithvalso switched the fan. The fan
blows air through nozzles to the burning chambene Tair amount is adjusted
(automatically) by opening and closing the throglivalve according to set temperature
of waste gases coming out to chimney. The air blthvough the nozzles is divided
automatically to two streams. The first stream ceteethe burning chamber and takes
part in the burning process creating gas and themgas comes back and meets the air
of the second stream creating the final burningc@ss, in which waste gases are
produced. This system is called "countercurrenhimgr system" which gives a low
content of carbon monoxide (CO) in the waste gases.

On the grounds of the basic EKOPAL RM 10 boiler =~ TECHNOLOGICAL SYSTEM OF THE BOILER
during the last years we have designed next sifes o HOUSE AND HEAT RECEIPT SYSTEM
EKOPAL RM boilers. In the all new sizes of EKOPAL
RM boilers_the countercurrent burning system remséie The charge straw boilers are designed for produatip
same as in the EKOPAL RM 10 boiléhanges concern  pot water with temperature up to 95°C and can dpera
only shapes and sizes of straw burning chambeass sif only in open heating systems.
pipe heat exchangers (heat exchange surfaces$, &k
types of high pressuer fans and profiles of refmact
linings. The control system and cyclic operatioatsyn is
not changed. Sizes of necessary accumulation temks

A basic feature of each charge straw boiler is imgrn
process carried on with stable velocity accordiog set
temperature of waste gases in the control system. (e

hot water should be also changed. Now we haveettiess 230°C). In relatively short time such heat amosrroduced

: : : which could not be normally accumulated by a hegtin
(k)\beoHer sizes with heat powers from 40 kW up @07 system. Therefore in the technological system débbouse

: ) i provided with charge boilers there an accumulatamk for

Furthermore, in all sizes of EKOPAL RM boilers anyqt water is inevitable to accumulate the heat peed in the

wooden wastes and chips as well as textile wastes,dust process of burning the straw charges. Such acctioni@nk

and other biomass types can be burned. ensures total receipt of the heat from burningsiheceeding
straw charges.
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Hot water is taken from that tank by the heatingtem
according to required needs. The accumulation &muld
have as good heat insulation as possible to redeaewaste
to the environment. Tank capacity is dependent oiteb
size.

For boilers of EKOPAL RM series the following
minimum capacities of accumulation tanks are recended
(higher capacities ensure more comfortable operatd
boiler house):

| RM 2 —min. 2.000 litres
| RM 5 - min. 3.000 litres

|

|

| RM 20 - min. 4,000 litres |
[ RM 30 - min. 6,000 litres | » to set required temperature of waste gases (it is

|

|

|

|

- : recommended 230°C) on the control box display and t
| RM 38 — min. 8.000 litres switch on the control system by pushing a suitable
| RM 40 - min. 10.000 litres pushbutton in the control box of the automatic omint
| RM 01 - min. 15,000 litres system for burning process. Then the fan which blaw
| RM 02 - min. 20,000 litres

to the boiler and circulating pump which pumps wate
between boiler and accumulation tank are switched o

IRM 03-2 - min. 22,000 litres | automatically.
|RM 03-3 - min. 25,000 litres | After making the above mentioned actions, the Iboile
does not require any further attendance, becaesprttess
To carry out a burning cycle of a straw charge it of straw charge burning is carried on automaticalythe
iS necessary: microprocess control system. When the whole straarge

is burned out (temperature of waste gases comes dow
beneath 150°C), then the fan and circulating pump a
switched off automatically.

* to load straw in the form of bales (cubicoid bales
manually to boilers with heat power 30 kW - 100 kW
or round bales and great cubicoid bales - with

mechanical equipment to boilers with heat power 180 Depending on straw charge size and boiler heat powe
700 kW) the boiler operation cycle (burning out one stravarge)

« to close the burning chamber of the boiler andumb  12Sts 1 - 4 hours. Heat receipt from the accurmuatank to
out the straw through a special opening in the gk the heating system is carried on during boiler afien and
of the boiler in the next hours.

DIRECTIONS FOR INSTALLATION OF EKOPAL RM BOILERS
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A distance between boiler and chimney should behast as possible. The diameter of connecting tdteveen
boiler and chimney must not be reduced. The comwetibe between boiler and chimney should be nemionder 45°
angle. It is recommended to have the distance legtweiler and chimney not greater than 1/3 of timney height.

REMARK:

For the boiler should be installed 3 - or 4-wayweahermoregulation in such a way that the minimiamperature of

the water returning to the boiler 55 °© C.

Recommended circulating pumps:

e EKOPAL RM 5 10 boilers - Grundfos UPS Series 6 B2-60

¢ EKOPAL RM 20 boiler - Grundfos UPS Series - 1008%5-

¢ EKOPAL RM 30 boiler - Grundfos UPS Series - 1008R-

¢ EKOPAL RM 40, 01 and 02 - Grundfos UPS Series - 20@0/2F or 40-180/F

e EKOPAL RM 03-2 boiler - Grundfos UPS Series - 2@060/2F, 65-30/F or 65-60/F

Recommended chimney diameters:

« EKOPAL RM 5, 10, 20, 30 boilers3250 mm
« EKOPAL RM 01, 02, 03-2, 03-3 boilers3+500 mm

4.1 THE USE OF EKOPAL RM SERIES STRAW BOILERS

Consignees of our straw boilers are individual farsn

gardeners, poultry breeders, swine breeders asawdhere
are built boiler houses with our boilers in schoatsl other
village objects.
There are also erected boiler houses, in which 3 our
boilers are installed with the heat power of 30800 kW.
E.g. in the Primary School No.2 in Milicz the beileouse
contains 3 boilers with the heat power of 400 kWiheathe
total heat power is 1200 kW and in the Primary $tho
Jemielno there are 2 our boilers with the heat pal@® kW
and 500 kW. In the housing estate tabiszynek theze3 our
boilers with 500 kW heat power each - the total fpeaver is
1500 kW. Totally in our country different types BKOPAL
RM straw boilers are installed with total heat powaBout

11,5 MW (data for the end of 2013nd has already
exported more than 1000 units of boilers include
Denmark, Sweden, Norway, Germany, France, Scotland,
Ireland, Kazakhstan, Romania, Slovakia, Czech Ragub
Austria, Russia and the Ukraine, Lithuania, Belaansl
Hungary.Practically during the heating season alg
tons of straw is burned out in the boiler househvtieat
power 1 MW, thus the amout of straw burned outun o
boilers installed during the heating season is aG@00
tons.
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1 — stub pipe for waste gases to chimney

2 — stub pipe for water feeding central heatindesys

4 — stub pipe for water cominglb&rom central heating system

5 — stub pipe from water draining

RE&

6 — oienini for burnini start

Max. heat powet: kw 25 40 70 100 120 180 300 400 500 600
iz el @ AeeiiEn (s N 350 500 | 1000| 15000 2500 3000 6000  80p0  100p0 12000
Heat efficiency % 82
Max. water pressure MPa 0,15
Boiler's water volume m® 0,3 0,5 0,7 0,8 1,0 15 2,4 25 2,7 3,1
WIS O CEEITILIEn) - 2,0 3,0 4,0 6.0 8,0 100| 150 20 22,0 25,0
tank required ’ ' ' ’ ' ’ ’ ’ ’ ’
Approximate straw
consumption with boiler kg/h 8 12 21 30 40 55 100 130 160 192
operation with nominal power
Single straw charge
- bales 80x40x40 cm 2 3 4 6 8 12 ok.20 | ok.20 ok. 20 ok. 40
- round baldé] 125x120 cm 1 1 1 1 1 2
- round balé] 140x150 cm szt. 1 1 1 1
- round balél] 181x150 cm 1 1 1
- bales 180x80x120 cm 2 2
- bales 250x80x120 2
Power of fan motor: kw 0,55 0,55 0,55 0,75 1,5 15 2,2 4 4 7,5
Boilers dimensions
Height of boiler H (mm) 1560 1930 1725 | 2110 2100 2 450 2875 2875 3045 3045
H1 (mm) 1460 1830 1625 | 2010 2 000 2 350 2760 2760 2890 2930
Width of boiler B (mm) 1021 1021 1275 | 1275 1655 1860 2200 2200 2415 3220
B1 (mm) 920 920 1200 | 1200 1575 1800 2200 2 200 2335 3220
Depth of boiler L (mm) 1975 1975 2280 | 2280 2 605 3075 3240 3240 3190 3280
L1 (mm) 1555 1555 1860 | 1860 2185 2 655 2820 2820 2770 2 860
Height of chimney H2 (mm) 1280 1635 1428 1845 828 2100 2506 2506 2600 2684
Out of water - supply H (mm) 1570 1930 1725 P11 2150 2 405 2871 2 871 3050 3015
Back water - back B (mm) 210 210 210 21 280 226 0 36 360 423 423
Drain connector C (mm) 83 83 83 83 83 100 270 270 00 1 100
Heating water connection Krocieg Kréciec | Krociec | Krociec | Krociec | Krociec | Flansza| Flansza| Flansza Flansza
2" 2" 2" 2" 2" 2" @108 | @108 7108 @108
Combustion smoke conduit D (mm @ 245 @ 245 @ 2458 245 @ 245 @ 356 @ 405 @ 405 @ 405 @ 40
Burning chamber:
- width 620 620 900 900 1300 1500 | O 1900| O 1900 2000 2900
- height mm 850 1200 900 1250 1300 1550 | 0 1900| O 1900 1900 1900
- depth 950 950 1140 | 1150 1250 1500 1690 1690 1600 1600
Boiler weight without water kg 1100 1500 1800 2 20( 3200 5000 5200 5 600 8 000 10 000

° The power and quality of the combustion in thedyas dependent on the quality and humidity ofdtiew. Biomass fuel is not normative.
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1 — boiler EKOPAL RM
2 — expansion tank

3 — control room
4 — accumulation tank

RM 02

RM 03-2 RM 03-3

Specification

RM 5

RM20 RM30 RM38 RMA40P RM 01

Max. heat powet: kw 40 70 100 120 180 300 400 500 600
Max. cubale of heated rooms: m’ 600 1200 1800 2500 3000 6000 8000 10000 12000
Heat efficiency % 82 82 82 82 82 82 82 82 82
Boiler's water volume litr 500 700 800 1000 1500 240 250( 2700 3100
Min. capacity of accumulation tank ) ok. ok. ok. ok. ok. ok. ok. ok. ok.
required litr 3500 | 5.000 | 8.000 | 10.000 | 12.000 | 15.000| 20.000 | 22.000 | 25.000
Min. capacity of expansion tank . ok. ok. ok. ok. ok. ok. ok. ok. ok.

litr 120 | 170 | 260 330 400 500 650 750 850
Recommended chimney draft Pa 30 30 30 30 40 50-6 50-6( 50-60D 50-60
Power of fan motor:

kw 0,55 0,55 0,55 2,2 2,2 2,2 4 55 7,5
Container weight without water kg ~2350| ~2630] ~340( ~4900 ~7100 ~79D0 ~80D0 ~11306a15000
Dimensions of the team (we can
customize for customer needs):
L mm 1875 2220 2320 2650 310( 3350 3350 3250 3252
H mm ~2200| ~1970 ~2300 ~2550 ~3350 ~4100 ~4150 ~4770-4650
B mm ~5500| ~5900 ~7200 ~7150 ~11000 ~11600 ~12500 55013 ~15350
Combustion smoke conduit: mm 0245 | 0245| 0245| 0245 | 0350 | 0405 | 0O 405 O 405 O 405

. The power and quality of the combustion in thedra dependent on the quality and humidity ofdtiew. Biomass fuel is not normative.
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5 Nagrzewnice powietrza na stomtypu EKOPAL S

On the base of straw boilers of EKOPAL RM type iEMALERG Co. a type range of air heaters has besigded, in
which air can be heated up to €0

The straw burning system in those heaters is idaintis in EKOPAL RM boilers, it is the countercamnt system with
preliminary straw gasification and final burninfyjgenerated gas.

The type range of the air heaters inccludes 8 nsodel
with heat power from 60 kW to 1000 kW adapted to al
shapes and sizes of straw bales, beginning frorarttadlest
square bales with dimensions 80x40x40 cm througimdo
bales with the diameter 120 - 180 cm up to squatesb ;
with dimensions 250x120x80 cm. Dimensions of strawf
burning chambers are being adapted to real stréavdiees
possessed by customers. Of course, similarly as i
EKOPAL RM boilers, in the air heaters also lump woo
and each other biomass available in a given teyritan be
burned.

The EKOPAL S type air heater can be characterized
with popularized in last time qualification "2 iff,Jbecause
there is a boiler and tubular heat exchanger:

1. Boiler. It is the same straw boiler as EKOPAL RM, in whiehter is replaced with other liquid. Heat transddrr
with straw waste gases through flue tubes is tritesrto the liquid, and the same is heated uggh temperature.

2. Tubular heat exchanger "liquid - air". In the boiler there tubes are incorporated, througlech air drawn from the
outside is flowing and taking over the heat from lilquid heated. The air is sucked to the tubab®heat exchanger by a fan
located behind the heater. When the heater istosa@rain dryer this function can be performea &g the dryer fan.

The air heater design ensures convectional ciionladf the liquid, due to which a forced liquid @itation is
eliminated. As a result, we deliver a system in oni¢ without any pumps, valves, additional fans &he unit should be only
connected to a system collecting hot air and thiagey to carry away waste gases.

Advantages:

» replacement of expensive fuel (oil, gas etc.) byvet
wood or other biomass fuels in 100%,

» high thermal efficiency, up to 85%

easy temperature control and small air temperature
drop between individual loadings (maX.®),

fuel conversion factor: 11 of oil = 3 kg of straw,
easy and confortable operation,

high durability and quality,

durable maintenance by heat carrier,

no need of liquid draining after heating season,

the use: drying of different cereals, maize, herbs,
4 vegetables, wood etc. (without contact of wastegas
4N : with products).

f‘ MetalERG !
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Features of EKOPAL S air heater (example):
EKOPAL | EKOPAL | EKOPAL | EKOPAL | EKOPAL | EKOPAL
S-100 S-140 S-300 S-400 S-700 S-1000
Heat power: 100 kW 140 kW 300 kW 400 kwW 700 kW 1000 kW
Max. air temp. 120°C 120°C 120°C 120°C 120°C 120°C
Dimensions:
width 1400 mm | 1500 mm | 2200 mm | 2300 mm | 2450 mm | 3400 mm
height 2600 mm | 3200 mm | 3650 mm | 3700 mm | 4600 mm | 4420 mm
length 2300 mm | 2500 mm | 3200 mm | 3200 mm | 3200 mm | 3550 mm
Burning chamber:
width 900 mm | 900 mm | 1300 mm| 1500 mm | 1900 mm | 2800 mm
height 1000 mm | 1350 mm| 1350 mm | 1550 mm| 1900 mm | 1900 mm
length 1000 mm | 1150 mm | 1350 mm | 1550 mm | 1700 mm | 1550 mm
Air heater weight: 2 800 kg 3 200 kg 9 000 kdg 9500kg 11 000/kg 00® kg
Oil weight: ~1000 kg | ~1200kg ~3000 k ~3200kg ~4000kg ~3apd
Thermal efficiency: | do 85% do 85% do 85% do 859 do 85% do 85%

10

The power and quality of the combustion in thedra# dependent on the quality and humidity ofstrew. Biomass fuel is not normative.
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RESULTS OF OPERATION OF EKOPAL S HEAT EXCHANGER

WITH "PEDROTTI

* previous fuel:

* heat power of oil burners:
* One maize charge:

» drying time of one charge

» consumption of fuel for drying one charge: -

690 kW" DRYER

- fuel oil

- 690 kW
- 20 tons

- 10-11 h with fuel oil
10-11 h with straw

alo v6f fuel oll
ab. 2000 kg of straw

FREQUENTLY INVESTMENT RETURNS AFTER DRYING 1-2 seas

BIOWAT boilers are chargeable boilers assigned tat he
houses up to 32070f usable area by means of straw and wood,
without accumulation tanks. Capacity of fuel chambsr
designed in such a manner that in worst winter iimmd (-
20°C, wind) there is no need to add fuel duringnifght. The
fuel is burned in the boilers slowly. The burninglocity is
regulated with manually adjustable throttling vafee primary
air. Experience indicates that users have no tesublith the
same. The boilers operate on natural draught, witfems. The
primary air is consumed without full content of gen for
complete burning out. in lower chamber. Some peoplkthis
process gasification.

The fuel chamber is lined completely with refragtor
bricks. The na chamber bottom is without water gacknd it
could be unbolted forrepair purposes. Gas fromuleé dhamber
flows through a device which is named by ourselves
“carburretor” to the upper ceramic chamber forraffterning. In
the carburretor gas is being mixed with initiallyeated
secondary air. The after-burning chamber is lindth watalytic
material. Waste gases from the after-burning charflbes to
box heat exchange chamber. If the waste gasessflapened,
waste gases flow through short way to the smokelgionif the
same is closed waste gases flow around the afteirgu
chamber. The waste gases flap is opened fully vihening is
started up in the boiler and at the emergency timndivhen
water temperature is increased above 95°C.

BIOWAT boilers are mounted directly to existing hegt
system, instead of coal boiler or parallelly to tseme. The
boilers operate in open water system (necessirilly)

D-150 boilers, exclusively for wood and "U" (unigat) boilers

for wood but also for straw because in their fuelrober one straw

bale with dimensions 40x40x80 cm could be placealjict be
installed in cellars. Then they could operate iavgational system,
without circulatinf pump. Basic fuel for them is wahdJ-300 boiler
allows for burning 1 m long logs. U-360 boiler a® for burning
1.2 m long logs. Basic fuel for "S" boilers is stréwt wood also
could be the fuel for those boilers. Because a hofiab. 230 - 250
m? needs for night (in heavy winter conditons) fotraw bales, S
boilers are big and heavy.

It is theoretically possible to place them undethezero
level, such possibility is favourable in exclusigases (e.g. in
lowered garage). Basicly the boilers are positiomeaero level,
near a house or in existing buildings. It is suéfit to shield the
boiler with roof and side and rear walls as well.

At average winter temperatures the boilers aregathtwo
times in 24 hours. A house with 25¢ area needs yearly straw
from 4.5 - 5 ha. Ash removal is made once in a fiays. The
ash is a good phosphorus - potassium fertilizeel Bnd after-
burning chambers are not to be cleaned. Ceramitgliaf those
chambers burnes out each biomass particles.Hediaeger
surface is cleaned by means of larry. The larryssd also for
ash removal.

Waste gases of wood and straw spoil mortar. Thenbkes are
to be chielded with pipes. If this is neglectedsteagases will spoil
the mortar and chimney will have leakages. Wet waad be
burned in the boilers, it does not matter what kafidvood or straw
is used. Only saw dust could not be burned. The dasst must be
mixed with wood pieces or with straw. The fuel @bbe maked up
during boiler operation. Start up of burning indtdloiler should be
made with dry fuel. After heating up the boiler igod logs could
be burned.
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CATALOGUE CHART OF BIOWAT BOILERS

H1

i

A
v

L1 B

v

A
v

Fuel chamber . Area
. Weight Power
Boiler| L B H L1 H1 Dw Capacity heated
k K
type G w S 5 (ka] [m?] (kW]
U245|1470 898 1482 1200 | 1135| 250 926 53( 544 245 1000 O 25| 25
U300{1525 898 1482 1325 | 1135| 250 105( 530 544 300 1100 80 2 28
U360|1795 898 1482 1525 | 1135| 250 1250 530 54¢ 360 1250 20 3 32
U420|1525 898 1482 1325 | 1135| 250 1050 530 76( 420 1300 00 4 40
S4 (1470 |1402 | 1892 | 1200 | 1545| 250/ 926/ 934 105o4b2t”r2;” 1800 250 25
6 straw
S6 |1870 |1402 1892 1600 | 1545| 250 1326 934 1050 balles 2200 300 30
» steel heating boiler EKOPAL D is assigned for bogniconiferous and deciderous wood, wooden chips, diast and
energetic willow
» principle of burning is based on counter-curreoniass burning system (waste gases temperatur@ isgD°C)
» the boilers are provided with burning control systeonnected with fan, which allows for flexibleesption of the whole
system and for complete burning out wood and ctifigehe whole thermal energy included in the same
» the boilers of EKOPAL D type have a heat excharadgripe type with sufficient heat exchange surfaxeollect the heat
and to obtain low thermal losses (low temperatofegaste gases going to chimney - 130 - 200°C)
» EKOPAL D boiler can operate in two different hegtsystems:

as a boiler with continuous operation
as cyclic boiler operating in the system with aoumgulation tank:

The heating system with accumulation tank is mogugar in Western Europe amongst all types of beiteirned with wood. The
accumulation tank allows for prolonged heatingraffterning out a charge of wood in the boiler. Aduitlly the accumulation
tank allows for savings in wood consumption up %662
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Nominal heat power * kw 25 35 45 65
Heat efficiency % 78-85
The volume of the combustion chamber litr 150 220 290 440
Dimensions charging holes mm 400x25( 510x250| 510x250| 510x250
The maximum length of a wood log mm 550 550 650 650
Max. water pressure MPa 0,15
Maximum water temperature °C 95
Required chimney draft Pa 20 24 28 30
Overall height H(mm)| 1590 | 1690 | 1790 | 2200
Height without control H1 (mm)| 1430 1530 | 1630 | 1950
Boiler width S (mm) 610 720 720 720
Boiler depth L(mm) | 1540 | 1540 | 1640 | 2170
L1 (mm)| 1230 | 1230 | 1330 | 1500
The height of exhaust flue K (mm) | 1180 1350 1440 1 97(
Heating water connection G 5/4” wewrgtrzne 2"
Size flue exhaust O (mm) 159 193,7 193,7 245
Boiler Wright without water kg 600 670 750 1100
Approximate consumption of wood for heating season m°® 12 18 25 35
Min. capacity of accumulative tank required litr 1200 1500 2000 3000
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8 PRIZES AND AWARDS

r?‘_ X "."Fi'w“m,nﬁ"-‘m S

METALERG
Otawa

- & '

: DA "ol
WOMEIALERG S, CTaxa M
ENZAIECIE

.. LMIEJSGA
s
W KONKURSIE NA 1
PRODUKT WYSTAWY
WKATEGORI

:__j_ z“Ziel

LEUROPRODUKT” CERTY)|

Ninigjszym  uroczylcie m!windm sig, te fima
Metalerg J.M.J. Cleflok $.J olzymuje CERTYFIKAT
praymany przez kopitule Konkursu Zislona Marka.
w kalegordi TECHNOLOGIA ftechnologia za
Innowacyine technologie w zokresie  koMow
opalonych biomosg, oraz roawigronia przyjome
frodowisky | coiowigkowl,

ho Targi
nego Ogrzewania

% Barzkowlckie Targi Rolne @ -
'] AGRO POMERANIA el
Dyplom
M). Geslak Sp. ). —
m%'.;.fm' ¥l g;
2a zaloclo il micjsca w katogorll WYROZNIENIE

2
Najlepszy Wyrdb ||5c|| L[S)KEI 3] W KONKURSIE kof!: WOHLM
podczas XXl Barzkowickich Targdw Rolnyc MINISTRA SRODOWISKA
k| ity EKOLOGII LIDER POLSKIE] i WabegonT naliepay proaRt
3 EKOLOGI | Regionalnych Targéw
za Koclol na blomase typu “EKOPAL" Ekologicznego ewania
f dla "Ciepto Przyjazne Srodowisku"
P Metalerg s.c. ].M.]. Cieslak Pietrowice Wielkie

Kormitet Grganizacyjny Targow

-

., - EApm—— 1a przedsigwziccie
Kotly opalane slomg i innymi biopaliwami
. By typu EKOPAL
Barshawice, 1201 wroeinie 2009 2.
T Zadhedainprmecshl Oebih Durleins Hulnicavgs = Harskowicach

Wi Sypirarta

Wanzia gratomt 201
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9 . CERTIFICATES

B DET NORSKE VERITAS
_CERTYFIKAT SYSTEMU ZARZADZANIA

Cenyfikst Nr 68071-2009-AQ-POL-FINAS

iniejszym ponvierdea sk, 2¢

Obrébka Metali i Przetworstwo Tworzyw Sztucznych
"Metalerg” J.M.J. Cieslak Spolka Jawna
,‘

ul. Pulaskicgo 2, 55-200 Olawa. Polska
spelnia wymagania rormy Systemn Zarzekania:
150 13485:2003
Certyfkat obejime nastepuiacy zokres wyrobdie /s

PROJFKTOWANIE | PRODUKCIA URZADZEN GRZEWCZYCHL USLUGH W ZAKRESIE OBROBK1
METALL PROJECTOWANIE | PRODUKCIA REGULATOROW CISNIENIA TLENU | ELEMENTOW
PREYLACZENIOWYCH DO DYSTRYBUCH GAZOW MEDYCZNYCH.

vt e s Migr o
. 6 pukiernika 2006 Sopot, 28 grudnia 2009
¥ ity bttt
Cornion st v o DNV CERTIHEATION OV/AB,
3 pabdriemikn 2012 F?N AS FinLAND
Fvbcstin o —
cont eSO 7t / ///
Kezysatof Soltyski Tomast Shpek
Ao ey [y
L SRR - ——

CHCTEMA CEPTH®HEANHHU rocrt P
DETEPATBHOR AT M)

CEPTU®UKAT COOTBETCTBUSA
0 e«
Cpoxaeicrana € B052011 o s
n 0525758
O PLETP CRETHOHKALI TV \CIOR TOPTOBO-
EHHOM TIAJIATH" KUK W YCIIYT).
300012 - Tyan, yaMup, 254, 73, 35-37-19, awe 35-75-81, e-mail np-setifigtula.rel.

¥ Korast Heirpasor oo -
e p— oA OK 003 (OKIT}
BIOWAT U-245 25 xBr.. | pown. Tlaproue 2 kosnn. Kowrpaoer 36 1 ot

18032011 ‘ #9310

ek e s e R 50 P Ml ey
0

53-5.10, pma 6,1 8403 10 9000

AroTOBHTEAL METALERGJM.J. Cieslak Sp.J. Apes: ul Puluskicgo 2, 55200 OLAWA,

Obmiecrso ¢ orpa a
B S A Texonormue®, MHHL: 7104047711 Anpec: y3.9 Mo, .1, r-Tym, 300028.
Teneou 4872 35 59 72, daxc 4872 31 81 27.

HanTex 16 AE 20052011,
b 2% 68070-2000-Q-FOL -FINAS 20 31.10.2012 na
SO01(EN
ISOIEC 17021),
Y or 14042011 mperscwe IVBWE

CapTTEaT KMeeY IOPHANIBCKYID ENAY R K6l T pRITOpUI Poccuiickol Desspamiin
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DET NORSKE VERITAS
CERTYFIKAT SYSTEMU ZARZADZANIA

Certyfkt N 63070-2009-AQ-POL-FINAS

Niniejszym poswierda s, 26

Obrébka Metali i Przetworstwo Tworzyw Sztucznych
"Metalerg" J.M.J. CieSlak Spélka Jawna
w

ul. Pulaskiego 2, 55-200 Olaw, Poisks
spelnia wywagania wormy Systemn Zarzaeania:
1S0 9001:2008

Certyfikat obeimye nastepuiqey sakres wyrabiy /uslug:

PROJEKTOWANIE | PRODUKCIA URZADZEN cilwswczg‘cx—i. lsJSLU(ii W ZAKRESIE OBROBKI

METALL PROIEKTOWANIE I PRODUKCIA REGULATOROW
DYSTRYBUCH

CISNIENIA TLENU | ELEMENTOW

[ ene—— .
25 wrzednia 2007 Sopet, 28 rudnia 2009
W twentJedoshl ddretytosrne)
Cortylbodest i do DNV CerTiFicATioN Ov/AB,
M peldenita20l P
Fin 7K
FINAS 7
Kezysatof Soltyski T Tomase Shupe o
Jresheh P it iy
R

ZASWIADCZENIE
CERTIFICATE

Zatwindeza sig,

This s to certify thar:

OBROBKA METALI | PRZETWORSTWO
TWORZYW SZTUCZNYCH
"METALERG* J.M.J. CIESLAK
Spélka Jawna
55:200 OLAWA. UL. PULASKIEGO 2
otrzymata
was given

Natowski Kod Podmiotu Gospodarki Narodowej:
NATO Commercial and Government Entity Code NCAGE:

1822H

evasKTOR
w0 IEOWIEO CLA

Oddsia Kodyfikaci Wyrobow Obesmych WENIK - 13 Keapows Biers Kodyfikaerpre
P g 00408 Ve . (V21 AT, (P21 ATHE. . £723)GATIATS  mcrdep -
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| hereby order the boiler:

o MetalERG

(PLACEND® DATA)

I EKOPAL RM 7 BIOWAT " EKOPAL D " EKOPAL S
"I RM 5 (40 kW) (1 U-245 (25 kW) 1 D-25 (25 kW) 1 S-50 (50 kW)
"1 RM 20 (70 kW) 1 U-300 (28 kW) "1 D-35 (35 kW) "1 S-60 (60 kW)
"I RM 30 (100 kW) 1 U-360 (32 kW) "1 D-45 (45 kW) "1 S-100 (100 kW)
"I RM 38 (120 kW) 1 U-420 (40 kW) "1 S-140 (140 kW)
"I RM 40 (180 kW) (1 S-4 (25 kW) "1 S-300 (300 kW)
"I RM 01 (300 kW) 1 S-6 (30 kW) "1 S-400 (400 kW)
"I RM 02 (400 kW) "1 S-450 (450 kW)
' RM 03-2 (500 kW) 11 S-550 (550 kW)
1 RM 03-3 (700 kW) 1 S-750 (750 kW)
11 S-1000 (1000 kW)

Please select the appropriate type and model kingjc ]

The boiler will be made within a period:

Price of boiler: | 21l + %VAT | = zt]
and does not change within the aforementioned gerio

| Transportation boiler cost: | |
When ordering the boiler must pay a down paymei208t: | zt. |

Performance of the contract is started on the daagment of the deposit. The rest of the amourgtrbe paid to the day of receipt of the boiler.

In case of cancellation of the buyer ordered thebtor reasons beyond the control of the manuii@t the buyer loses the deposit paid. If theptoe of
the boiler will be postponed for a reason ordefiogn one month to three months from the date edterehe contract, the contracting authority wid b
burdened with the costs of storage. Failure obibier within three months from the date on thetmt is tantamount to resignation of contract.

Name or
company name:

[ boiler EKOPAL RM
[ container boiler EKOPAL RM

Address the
contracting

zawiasy lewe [] zawiasy prawe [ ]

authority:
Phone: .

) kominek zapalajacy prZOd kominek zapalajacy
Delivery address lewy [] kotta prawy

of the boiler:

(dotyczy kottéw EKOPAL RM) (dotyczy kottéw EKOPAL RM)

Please select a direction of opening doors andingnthe fire place by
ticking [

red RAL 3016
green RAL 6029
other RAL ...........

[ the outer color plates -
[ the outer color plates -
[ the outer color plates -
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