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ORLIGNO 20040 KW | ORLIGNO 300 40 kW
2008-04-16 2008-04-16
rated capacity rated capacity
wood/beaech/45cm wood/beech/45cm
0.867 0.867
4128 4128
4.057 4,057
Mammum CQ, volume [%)] 19.55 19.55
Sfﬁic’:’hiometric air multiple [-] 1.30 1.25
_ olume of dry combustion products [m®/kg] 5.357 5.225
Volume of Hz0 in the combustion air [m’/kg] 0.066 0.066
[ume of H,0 in the combustion products [m®/kg] 0.882 0.882
aléulated values - thermal summary:

Burning petiod: l. Il.

'ype of boiler: ORLIGNO 200 40 kW, | ORLIGNO 200 40 kW
Dite of testing 2008-04-16 2008-04-16
Test conditions rated capacity rated capacity
T _:_ & of fuer: wood/beech/45cm wood/beech/d5cm

: Lo’ss of sensible heat of combustion products 6.4 6.9
0.4 0.6

0.2 0.2

1.9 1.8

8.9 9.6

| Calorific sfficiency - indirect method [%] 91.1 90.4
' Heat input [kW) 38.2 4.7
._Heatlng output [kW] 34.7 377
certainty of determining heating output [KW] 1.5 1.6

Calorific efficiency — direct method [%] 90.7 90.3
Capacity / rated capacity [%] 86.6 94.1

© __egory 3 according to CSN EN 303-5:2000, figure 1.

_ _nder the rated output, the boiler efficiency regarding wood burning meets the requwements applicable to
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{gas .

Fuel type wood
nalytical indicator Symbol Unit Value Uncertainty
.' Jeat of combustion Q; [IU/kg] 17.06 0.14
‘Calorific value Q; [U/kg] 15.45 0.14
Al water in original condition g [% by weight] 13.62 + 0.01
sh. A [% by weight] 0.51£0.02
Car C [% by weight] 43.01 0.25
H [% by weight] 5.83 0.10
N [% by weight] 0.23 0.10
S % by weight] 0.00
‘Chlorine Cl [% by weight] 0.00
Ogggfn - recalculation for 0 [% by weight] 36.80
GO max COmax [% by volume] 19.55
‘Conversion factor fems for
the - conversion of [mg.m’] femic [ 0.26334
“emissions to [mg.IU]
fin. required volume of O, Vo2 min [m®kg] 0.86862
Min: required dry air volume Vzmin m%kg] 4.13629
‘Min. quantity of dry chimney Vie min (mkg] 4.06944

Measurement uncertainty:

sted by: Milan Holomek

‘Note: Sample in the original condition

specified in the table of measurement results

"he above-specified extended measurement uncertainties are caleulated as a factor of the measurement
incertainty and the extension coefficient, k=2, corresponding to the coverage certainty of 95% as regards
tandard classification. The uncertainties do not reflect the impact of sample taking and lack of
omogeneity. The standard uncertainty was determined in accordance with the document EA 4/02." '

The heating output measured is within the tolerance of + 8%;

Boiler class 3;

The temperature of combustion products is lower than 160°C above the
ambient temperature, see the respective data in the technical

documentation;

The measured draught values do not exceed the maximum values
according to figure 2;
The period of burning is more than 2 hours during wood burning;

The minimum heating output equals the rated heating output, see the
relevant data in the technical documentation. '

Reyi'ewed by: _Ing. Stanislav Buchta

A or0

/T




s-_-.moJiRENSK\" ZKUSEBNI USTAV, s. p. Report 39-8910/1
o Page 13 of 22

redited test 1004.1 Test title: Heating output, heating input and calorific efficiency test
ber: ) Deviation of type A.1.1

osfing method: GSN EN 303-5:2000 Art. 5.7, 5.8 and 5.10
ORLIGNO 200 18 kW, ORLIGNO 200 40 kW

_e_a‘shring devices: see Report 39-8811/1

ate of test and ambient conditions - see the "Heating output and calorific efficiency" test

B . other:
lace of testing: at SzU X manat}fg::?u rer . cufté!ﬁer L]
i Requirement Test
Requirement specification evaluation Note
jation of type A
Deviation for Austria
r efficiency for rated heating output and minimum
eating output:
) Manual fuel supply
: 73 % CSN EN 303-5
10 kW <200kW  (65.3 +7.7 log Qn) % A
nnex A , +.
>.200 kW 83 % Art. A 1A
) Autornatic fuel supply o
_ 76 %
10KW <200 kW (68.3+ 7.7 log Q) %
=200 kW 86 %

Calorific efficiency | Calorific efficiency
required measured
led — 1* burning period 75.0 90.8

ated ~ 2™ burning period 75.0 90.2

easurement results: 2. boiler: ORLIGNO 200 40 kW, rated output, fuel: wood

e ———— A L L

or output Calorific efficiency | Calorific efficiency
I required measured
ated - 1¥ burning period 77.6 90.7
ed ~ 2™ burning period 77.6 903
Mq_:_ The measured efficiency is higher than the required miniw
stedby: _Milan Holomek Date: 2010-12-10 Signer%

viewed by: _ing. Stanislay Buchta Date: 2010-12-10 Signed:
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t.?d test  4005.1 Test title: Combustion efficiency test — emissions

&SN EN 303-5:2000 Art. 5.7, 5.9 and 5.10

am_p_l.é. tested ORLIGNO 200 18 kW, ORLIGNO 200 40 kW
. _u';'ihg devices: | see Report 39-8811/1
of test and ambient conditions - see the "Heating output and calorific efficiency” test
 of testing: at SZU x| o ar?t}f:]c?urer L] cu?tgﬁer 7|
Requirement Test
qu gment specification evaluation Note

‘values of emissions

mission values must be low during burning This
uirement is considered fulfilled if the emission values
fied in table 7 are not exceeded, provided that the boiler
erated under rated heating output, or as regards boilers | ey EN 3035
&' range of heating outputs operated under the rated Att. 4.2.6 + category 3
ng output and the minimum heating output in T
rdance with 5.7, 5.9 and 5.10. The requirement
arding the limit values of dust emissions under the
imum heating output is fulfilled if the requirements
ncemed are fulfilled under the rated heating output.

ur.ément results: 1. boiler: ORLIGNO 200 18 kW, rated output, fuel: wood

erag_ e values of gas emissions of 0,, CO,, CO, OGC, NOx and dust:

cOo OGC NO Dust
0, |CO, | CO | OGC | NO, Dust 3 *3 3
o [mgim?] | [mg/m’] | [mg/m’] | {mg/m’]
[%] | [%] |Ippm]|[ppm]|[ppm]|[mg/m’] Os=10% | 0= 10% | 0= 10 %|0,= 10 %

5.82 | 1523 | 686 | 306 168 40 626 120 252 29

easured and calculated values concerning the dust measurements:

'_ Concentration of solid pollutants at the beiler output

slirement number 1 2 3 4
eginnhing — end of measurement (hour, min.) 141044% | 15%.15% | 16'-16" | 17%17%
ent temperature (°C) 23,2 21,3 20,4 20,0
number of measuring points () 1 1 1 1

luration of consumption at the measuring point 30 30 30 30
as ternperature (°C) 164,1 151,8 155,29 164,7
i-’?.g_i‘_“’e (positive) pressure in the measurement -10 -10 -10 -10

 atmospheric air pressure (Pa) 98 498
surement cross-section {m?) | 0,00785
Ictitious humidity under standard conditions (kg/m®) 0,1290
 dew point temperature (°C) 52,8
ative flu gas humidity (%) 14,4




JIRENSKY ZKUSEBNI USTAV, s. p.

Report 39-8910/1
Page 15 of 22

“id flu gas density under stand. conditions (kg/m®)

1,2850

rating content of Oz (%)

59

-;gés volume flow rate (m*h)

47,4

gas vol. flow rate under stand. conditions (m%h)

29,2

fiu'gas voiume flow rate under standard
ditions {m /h)

25,0

dium exhaust rate {m/s)

1,7 1,7 1,7

1,7

ght of solid pollutants (mg)

7,0 6,2 6,8

5,8

gas sample volume (m°)

0,310 0,311 0,312

0,312

gas sample volume under stand. conditions {m®)

0,188 0,194 0,193

0,189

It gas sample volume under standard conditions

)

0,161 0,166 0,165

0,162

dlum weight concentration of solid pollutants

22,6 19,9 21,8

18,6

37,2 32,0 35,2

30,7

ditim weight concentration of solid pollutants in
u gas under standard conditions {mg/m°)

435 - 37,3 41,2

35,8

ass flow rate of solid poliutants (g/h)

1,07 0,94 1,03

0,88

srage medium welght concentration of solid
ants (mg/m°%)

20,7

:verage medium weight concentration of solld
ollutants under standard conditions (mg/m )

338

ge medium weight concentration of solid

30,5

pllutahts in dry flu gas under standard conditions

vg. medium weight concentration of solid pollutants
/ flu gas under standard conditions at 10% O,

28,8

verage mass flow rate of solid pollutants (g/h)

1,00

ndard deviation for determination of medium

1,81

_e_lg_ht concentration of solid pollutants {mg/m°)

ndard deviation for determination of average
flow rate of solid pollutants {g/h)

0,09

0, |CO, | CO | OGC NOx
[%] | [%] |[ppm]| [ppm]|[ppm]

Dust co 0GC NO,
[mg/m?]| M9/’ | [mg/m’] | [mg/m’]
9 0,=10% | 0= 10% |0.= 10 %

Dust
[mg/m’]
0,=10%

4.65 | 14.89 | 1120 | 151 141

51 936 b5 195

34

fMeasured and calculated values concerning the dust measurements:

Concentration of solid pollutants at the boiler ouiput

asurement number

1 2 3

;b_?Q_'DﬂD_g_— end of measurement (hour, min.)

10418 | 11%.90% | {o%.13'®

13%.14%

amblent temperature (°C)

21,3 21,3 21,8

221

1 1 1

number of measuring points ()
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uration of consumption at the measuring point 30 30 30 30
temperature (°C) 130,2 138,9 145,4 142,6
sgative (positive) pressure in the measurement -24 24 -31 -31
spheric air pressure (Pa) 98 312
easurement cross-section (m%) 0,00785
ctmous humidity under standard conditions (kg/m°) 0,1281
s point temperature (°C) 52,6
Jative flu gas humidity (%) 14,3 i
|d'f|u gas density under stand. conditions (kg/m ) 1,2814
rating content of Oz (%) 4,6
uel_gas volume flow rate (m%h} 88,5
as vol. flow rate under stand. conditions {m lh) 57.5
flu gas volume flow rate under standard 493
ditions (m 3h) ’
|um exhaust rate (m/s) 3.1 3,1 3.1 3,1
gl t of solid pollutants {mg) 15,0 16,2 16,8 15,8
gas sample volume (m°) 0,573 0,575 0,572 0,576
jas sample volume under stand. conditions (m?) 0,376 0,370 0,362 0,367
.flu_gas sample volume under standard conditions 0,322 0317 0,310 0.315
urg; weight concentration of solid poliutants 26.2 28.2 29.4 07.4
Um weight concentration of solld pollutants :
nder standard conditions (mg/m®) 89,9 43,8 46,4 43.1
um weight concentration of solid pollutants in
y _u gas under standard conditions (mg/m®) 46,6 511 54,2 50,2
ss flow rate of solid pollutants {g/h) 2,32 2,49 2,60 2,42
rage medium wetght concentration of solid 078 i
lutants (mg/m°) ’
ge medium weight concentration of SOlId 43.3
ollitants under standard conditions (mg/m®) ' !
1V srage medium weight concentration of solid 50.5 :
ants in dry flu gas under standard conditions !
‘medium weight concentration of sofid pollutants 34.0
ry flu gas under standard conditions at 10% O» !
verage mass flow rate of solid pollutants {g/h) 2,50
ard deviation for determination of medium 1135
gight concentration of solid pollutants (mg/m®) '
t_andard deviation for determination of average 012 ;.
mass flow rate of solid pollutants (g/h) ’ i

standard conditions — temperature: 0 °C, pressure: 101.325 kPa

éé—‘.'ﬂ-'.m Emissions — category 3.

Tested by: Milan Holomek Date:  2010-12-10

ewed by: Ing. Stanislav Buchta Date:  2010-12-10 Signed: ,E“"”’" {ﬂ*"‘m)
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pceredited test 1005.1 Test title: Combustion efficiency test — emissions
number ) Deviation of type A.1.2
sting method: GSN EN 303-5:2000 Art. 5.7, 5.9 and 5.10
mple tested: ORLIGNO 200 18 kW, ORLIGNO 200 40 kW
Measuring devices: see Report 39-8811/1

Date"of test and ambient conditions - see the "Heating output and calorific efficiency” test

. . at the at the other:
ace of festing: at SZU X | manufacturer L customer Ll
S Requirement Test
ng_qyarement specification | evaluation Note
1 Deviation for Austria
Linit values of emissions
= mglU”| cO | NOx | OGC | Dust
Biological fuels | 1100 | 1507 | 80 60
Fossil fuels 1100 | 100 80 60 | GSNEN 303-5
Biological fuels | 5007 | 1507 | 40 60 Annex A +
Fossil fuels 500 100 40 40 Art. A1.2
D'With respect to the calorific value of the fuel used
'Limit values of NO, apply for boilers burning wood only
3’__At_ 30% of the rated heating output, the limit value may be exceeded
by 50%.
rement resuits: 1. boiler: ORLIGNO 200 18 kW, rated 6utput, fuel: woad
Average emission values
Measured values Converted values
0, co NO, OGC | Dust | CO NOx OGC | Dust
[%] [ppm] | [ppm] | [ppm] |[mg/m’]| (mg/MJ] | [mg/MJ] | [mg/MJ] | fmg/MJ]
5.92 686 | 168 306 40 314 126 60 14
Measurement resulis: 2. boiler: ORLIGNO 200 40 kW, rated output, fuel: wood
Average emission values
oiter output Measured values Converted values
0, co NO, 0GC Dust coO NOy 0GC Dust
[%] [ppm] | [ppm] | [ppm] |Img/m’]| [mg/MJ] [ [mg/MJ] | [mg/MJ] | [mg/M.J]}
4.65 1120 141 151 51 469 98 27 17
-T_est evaluation: The measured emission values do not exceed the limit values.

N b —b 5l 1 el 1§

/
Milan Holomek Date:  2010-12-10 - Signeq{;—%

eviewed by: Ing. Stanislay Buchta  Date: _2010-12-10
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edited test 1005.1 Test title: Com_bu_stion efficiency test — emissions
Deviation of type A.2

ssting methed CSNEN 303-5:2000 Art. 5.7,5.9 and 5.10
ample tested ORLIGNO 200 18 KW, ORLIGNQO 200 40 kW
easuring devices: see Report 39-8811/1
'at'e. of test and ambient conditions - see the "Heating output and calorific efficiency" test

of testing at SZU X man?;[f:::?urer L cuasttg:ﬁer L] i
est result

irement Emecifioation | evaluation | NO'®

‘Deviation for Germany
ermany, only category 3 in accordance with table 7 is

eptable.
entral heating boilers burning solid fuels with the rated heat
apacity exceeding 15 kW must be constructed and
perated so that the emissions meet the following
squirements, depending on the fuel used:

Fuel Emission values [g/m’] co Dust | .
léck and brown f tent of O, = 8% ' 0.15 CSN EN 303-5
nite) reference content of Oz = 8% - s Annex A n
PR Art.-A.2
d in natural reference content of 0: = 23 0.15
ition 13% 19 :
0,5 %

115 kKW < On < 50 kW
50 kKW < On < 150 kW

0 kW < On< 500 kW

_ Average emission values
5. Measured values Converted values
oiler output co 0GC Dust co Dust
[3:] [p%?n] [gsnf] [n?;'i:"'] 02=10%{0;= 10 %| 05= 10 %| 0,= 13% | 0= 13%
[mg/m®] | [mg/m’] | [mg/m’] | [a/m’] | [g/m’]

5.92 686 306 40 626 120 29 0,455 0,021
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surement results: 2. boiler: ORLIGNO 200 40 kW, rated output, fuel: wood
Measurement resums.

Average emission values

Measured values Converted values

oiler output co 0GC Dust Cco Dust

[2:] [pcp%] [g:nc,:] {n?;‘;:s] O;= 103% 0,= 103% Q0,=10%| 0,=13% | 0.=13%
[mg/m®] | [mg/m®] | [mg/m® | [g/m® | [a/m’]

ated 4,65 | 1120 | 151 51 936 55 34 0,681 0,025

Test evaluation: The measured emission values do not exceed the limit values.

/4
ested by: Milan Holomek Date:  2010-12-10 Signed.\f’//%

jewed by: _Ing. Stanislav Buchta Date: _2010-12-10 Signed:
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Test title: Combustion efficiency test — emissions

Accredited test
__ : 1005.1 Deviation of type A.5

CSN EN 303-5:2000 Art. 5.7, 5.9 and 5.10
ORLIGNO 200 18 kW, ORLIGNQO 200 40 kW

see Report 39-8811/1

Date of test and ambient conditions - see the "Heating output and calorific efficiency” test

. at the at the other:
Place of testing: at SZU X' manufacturer O] cyustomer [
Test result:
G Requirement Test
ement cgr an -
B_equw specitication evaluation Note
A5 Deviation for Switzerland
For boilers burning wood in natural condition, only category 3
of Table 7 is acceptable.
The.use of coal, coal briquettes and coke with the specufic
content of sulphur > 1% is not permitted.
Fuel Qn [kW] E?:r:;’z::";s co | pust | ESNEN 303-5
reference Annex A +
: . OngT0 tent of O = 4000 - Art. A5
. Fossil 70 <On <1000 | “OMNLOTY2= | 1000 | 150 A
. OnNsST70 4000 -
Wood in 70 < O < 200 reference 2000 150
natural content of Oz =
condition | 200 < On <500 3% 1000 150
500 < Oy < 1000 500 150

‘Measurement resuiis: 1. boiler: ORLIGNO 200 18 kW, rated output, fuel: wood

Average emission values
Measured values Converted values -
- Boller output CcoO OGC Dust co Dust

[?/2] [c?n] [OGmC] [“?‘:,ﬁ:a] 0,=10 %|0,= 10 %| 0= 10 %0, = 13 %| 0= 13%
° PP PP 9 [mg/m® | [mg/m’] | [mg/m®] mg/m?] | [mg/m’]

Rated 592 | 686 | 306 |. 40 626 120 29 455 21
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_Measurement results: 2. boiler: ORLIGNO 200 40 kW, rated output, fuel: wood

Average emission values

Measured values Converted values
‘Boiler output Cco 0GC Dust CO Dust
0, | CO | OGC | Dust 14 _450,l0,=10%|0,=10%|0,=13%| 0,=13%

o 3
Rated 465 | 1120 | 151 51 936 55 34 681 25

Test evaluation: The measured emission values do not exceed the limit values.

Tested by: Milan Holomek Date: 2010-12-10

Reviewed by: _Ing. Stanislav Buchta Date: _2010-12-10
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The test methods in this Report were applied without deviations, additions, or exceptions.

IIL. List of referenced documents

Order B-38376 of 2010-08-01

Contract B-38376/32 of 2010-08-15 :

Contract Supplement No. 1 of 2011-02-02

GSN EN 303-5:2000 - Central heating boilers - Part 5: Central heating boilers burning solid fuels, with
manual or automatic supply and max. rated heating capacity of 300 kW. Terminology, requirements,
testing, and marking

Instruction & Service Manual ORLIGNO 200

Customer's declaration of 2010-12-27

Source materials for Task No. 39-8811/1

The persons stated below are accountable for the accuracy of the above-specified data:

\“Stanislav Buchta

S ofak
: Head of Builer and Industrial Heat Head of Heat and Ecological
Equipment Team Equipment Test Station




