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0.  SUMMARY

All requirements which describe the test procedure and the test conditions were met during
all tests. In the following table, the requirements for the furnace are summarized.

Item of Requirement Requirement | Report
EN 303-5 q met page
424 Requirement for the design yes 22
g§6342 Safety check of thermal conduction yes 30
4.3.3.3, _ .

516 Back flow of ignitable products of combustion yes 30
g'?g"l’ Fire spread into the fuel feed yes 30
4.3.4,
516.2 Safety of fuel feed yes 30
g§653 Safety against lack of combustion air yes 30
4.3.6, Surface temperatures yes 28
5.12
4.3.7 Tightness on the hot gas side not applicable -
3238 Temperature control and limiting device yes 29
451.%58.4, Device for the removal of excess heat (SWT) not applicable -
4.4.2, -
584 Furnace efficiency rate yes 32
4.4.3 Exhaust gas temperature yes 32
4.4.4 Feed pressure yes 32
445 Firing time not applicable -
4.4.7 Emission standard yes - category 5 32
5.3 Test fuel yes 21
511 Upstream resistance yes 31
5.14 Functional test rapid shut down system yes 29
5.16 Functional test of safety yes 29
7 Marking (nameplate) yes 8
Technical documents included in the scope of delivery of
8 yes 11
the furnace
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1. FORMULATION OF TESTING TASK

1.1 Ordering party

FROLING Heizkessel- und Behélterbau GmbH, IndustriestraRe 12, 4710 Grieskirchen

1.2 Location of facility

The performance and emissions tests were conducted at the ordering party's testing
station in acc. with Austrian Standard ONORM EN 304: 2005.

Inspection results No. 1446/3508-1872/AB/MP7, issued by Kunesch Consulting ZT
GmbH on 24 October 2013, are available.

Determining performance ensued from the amount of heating water circulating,
identified via the calibrated heat meter and the corresponding water flow and return
temperatures, measured separately.

The energy produced was fed into a buffer storage system and discharged by the hall
heating system.

1.3 Facility

Solid fuel furnace facility

1.4 Date of test

24 and 28 October 2013 (emission test and performance test) and
22, 23, 25 und 29 October 2013 (safety inspections)

1.5 Reason for measurement

Test in acc. with Austrian Standard ONORM EN 303-5: 2012

1.6 Specific task

A test was to be conducted on the solid fuel furnace facility with automatic feed firing
Type P1 Pellet 20, Make Froling with fuel pellets in acc. with the requirements of:

o) the Austrian Standard ONORM EN 303-5: 2012 with reference to
- requirements relating to the design;
- heating requirements;
- safety requirements;
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0 the agreement in acc. with section No. 15a Austrian Federal Constitutional Law
on protective measures for small-scale furnaces;
0 the agreement in acc. with section no. 15a of the Austrian Federal Constitutional

Law between the Austrian Federal Government and the Provincial Governments
on saving energy;

0 the directive of the Austrian eco-label 37 "Wood heating systems", publ. by: the
Austrian Federal Ministry of Agriculture, Forestry, Environment and Water
Management and the Austrian Consumer Advocacy Group VKI, Ed.: January

2012

0 the basic criteria from RAL eco-label 112 "Wood pellet and wood chip furnaces
Ao f the German I nstitute for Qual ruany As s
2011 ("Blue Angel");

0 the directive on the promotion of measures of using renewable energy on the

heat market, publ. by the German Federal Office of Economics and Export
Control, Ed.: July 2012, BAFAf

0 the initial ordinance on the implementation of the Federal Immission Control Law
(Ordinance on small and medium-sized furnace firing devices i First German
Federal Emission Regulations), Ed.: January 2010;

0 the Swiss Seal of Quality, Holzenergie Schweiz, wood heating systems in
residential environments and wood heating furnace systems, Ed.: September
2011.

All substances, temperatures as well as additional parameters required for the
evaluation of emissions, the determination of efficiency and the safety test had to be
measured and to be determined.

The emission measurements and efficiency classifications were done on nominal and
partial loads during a time period of six hours each.

1.7 Coordination of measuring plan

Coordination of the measuring plan with the ordering party (Mr Gruber, Froling
Company) and the inspecting authority was carried out by Prof. Dr. Kunesch (Kunesch
Consulting ZT GmbH).

1.8 Persons involved on site

Rudolf Gruber, engineer, (Development Fréling Company)
Michael Hinterberger, engineer, (Development Froling Company)
Prof. Dr. Rudolf Kunesch (Kunesch Consulting ZT GmbH)

Johann Geineder, engineer, (specialist for the inspecting authority)
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1.9 Other institutions involved

Review of the documentation made available (type label, drawings, operating and
maintenance instructions) and any previous test reports was carried out by Kunesch
Consulting ZT GmbH.

The fuel analysis was subcontracted by TUV SUD Landesgesellschaft Osterreich
GmbH to the chemical testing labs at Verbund Umwelttechnik GmbH, 8410 Wildon.

1.10 Expertin charge of testing/inspection authority

Franz Thonhofer; telephone (+43 (0) 3862) 89 89 189

2. DESCRIPTION OF FACILITY, SUBSTANCES USED

2.1 Nature and purpose of the facility

Solid fuel furnace facility with automatic feed firing for space and water heating.

2.2 Description of the facility, input material and production data

The significant data for the facility according to the documentation made available are
listed as follows:
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2.2.1 Furnace 7 Type label (in acc. with Austrian Standard ONORM EN 303-5:
2012, Item 7.2)

Froling

Kesseltyp

Heizkessel — u. Behalterbau Ges.m.b.H
4710 Grieskirchen, Industriestraiie 12 c €

Tel.: +43 (0) 7248/606 -0

P1 Pellet 20

Bezeichnung der Maschine / Kesselklasse Heizkessel gem. EN 303 -5/ Klasse §

Herstellnummer / Baujahr

Nennwarmeleistung/ - bereich
Nenn - Brennstoffwarmeleistung

Zuldssiger Brennstoff gem. EN 14961

max. zulassige Belriebstemperatur
max. zuldssiger Betrlebsdruck

Wasserinhalt

Elektroanschiuss / Leistungsaufnahme

4.X
20,0 kW /6,0 - 20,0 kW
21,5 kW

Teil 2: Holzpellets D06 Klasse A1

90 °C
3 bar
471
230 V; 50 Hz; C16A /35 - 60 W

The type label meets the requirements according to Austrian Standard ONORM EN
303-5, Item 7.3.

2.2.2 Major Measurements

Total width 750 mm

Total height : 1.200 mm
Total depth incl. exhaust emission connector : 685 mm
Weight : approx. 250 kg
Exhaust emission connector @ 130 mm
Connector flow/return 1 i

Primary air intake 1.187 mm?
Secondary air intake 1.112 mm?
Number of flues 3 pcs.

Number of heat exchanger pipes 8 pcs.

Number of turbulators 8 pcs.

2.2.3 Components/Equipment

Induced draft fan

Manufacturer ebmpapst

Type R2E18071 CF917 11
Power 35W

Speed 1,900 min*
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Grate motor

Manufacturer
Type

Auger (Stoker) motor
Manufacturer

Type

Engine speed

Back burn valve

Manufacturer
Type

Ignition
Manufacturer
Type

Power Values

Proximity sensor / tank filling

Manufacturer
Type

Safety temperature limiter
Manufacturer

Type

Setting range

Lambda sensor

Manufacturer
Type

Flow sensor
Manufacturer
Type

Drawing number

Essential module electronic control panel

Manufacturer
Serial number

Landesgesellschaft

Osterreich

Belimo
linear drive SH24A-MF, 140 mm long

SPG Co., Ltd.
ICG-75228RTB
3.0 min?

Belimo
actuator SF24A-S2/100 RFL

HT S.p.A.
HT60839
270 W, 230 V

Carlo Gavazzi
EC3025 PPAPL

TG
971.99328
100 +0/-6 °C

Bosch
LSU

Froéling
LTC 2004
Z039531-IDW

Abatec
1317150068
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Pellet module

Manufacturer
Serial number

Touch control panel
Manufacturer

Software version
Control panel

Abatec
1318870002

Abatec
V 54.04, Image B 05.09
Version V 60.01, Image B 01.19

2.3 Equipment for acquiring and reducing emissions

None

2.4  Technical details

Necessary feed pressure *)
-Nominal load
-Partial load

Exhaust emissions mass flow **)
-Nominal load
-Partial load

*) according to technical documentation.

0.05 mbar
0.02 mbar

0.010 kg/s
0.003 kg/s

**) from the combustion calculation, referring to the state of exhaust emissions recorded during the test.

2.5 Test documents

Landesgesellschaft
Osterreich

2.5.1 Fire protection related product assessment Case no. 12071302, dated November
15, 2012; IBS-Institut for Brandschutztechnik und Sicherheitsforschung, 4017
Linz; period of validity until November 15, 2016.

2.5.2 Amendment to product assessment according to fire safe engineering reference
number 13100804 from 14 October 2013; IBS - Institut fir Brandschutztechnik
und Sicherheitsforschung, 4017 Linz; period of validity until November 15, 2016.

2.5.3 Reuvision of construction requirements in acc. with Austrian Standard ONORM EN
303-5, Order No 715123965, dated 14 October 2013, TUV SUD SZA Osterreich,

1030 Vienna.

2.5.4 Technical report no FG 81883 T dated 10 August 2007 with reference to electrical
safety, TUV SUD Rail GmbH, D-80339 Munich.
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2.5.5 Technical report no FG 81883 T dated 10 August 2007 and 17 June 2010 with
reference to electrical safety, TUV SUD Rail GmbH, D-80339 Miinchen

2.5.6 Electromagnetic compatibility report no EMVC 2007-08-11, emv consulting, 4872
Neukirchen

2.5.7 Electromagnetic compatibility report no EMVC 2009-02-10 , emv consulting, 4872
Neukirchen

2.5.8 Drawings

-Assembly P1 Pellet 20, Drawing no Z063723-IDW, dated 21 August 2013, incl.
part list

- Assembly body of the furnace P1 Pellet 20, Drawing no Z063286-IDW,
dated 30 September 2013, incl. part list

- Mounting body of the furnace + furnace bottom P1 Pellet 20, Drawing no
Z063285- IDW, dated 27 September 2013, incl. part list

- Burner P1 Pellet 20, Drawing no Z065453-IDW, dated 30 September 2013, incl.
part list

- WOS P1 Pellet 20, Drawing no Z065099-IDW, dated 27 September 2013, incl.
part list

- Pellets feeder P 1 Pellet 20, Drawing no Z063574-IDW, dated 24 September
2013, incl. part list

- Heat exchanger tube P1 Pellet 10-20, Drawing no Z054760-IDW dated 07
March 2013

- Ash removal P1 Pellet 20, drawing no Z063654-IDW, dated 30 September
2013, incl. part list

- Cyclone tank P1 Pellet 20 / 411 gross, Drawing no Z055943-IDW,
dated 26 September 2013, incl. part list

- Insulation P1 Pellet 20, Drawing no Z046674-IDW, dated 30 September 2013,
incl. part list

- Base insulation of furnace and bottom P1 Pellet 20, Drawing no Z052171-IDW,
dated 15 April 2013

2.5.9 Assembly instructions M1440213 de | Ed. 17 July 2013, a total of 36 pages.
2.5.10 Operating instructions B1000013_de | Ed. 17 July 2013, a total of 31 pages

2.5.11 Operating instructions furnace adjustment Lambdatronic P 3200 P1 i Touch,
B1030013 de | Ed. 17 July 2013, a total of 117 pages.
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2.6 Testregulations

The furnaces to be inspected were selected by the ordering party.

The condition of the furnaces corresponded to the delivery forms; the furnaces were
cleaned.

2.7 Description of the furnace (provided by ordering party)

Type of furnace

The furnace production series P1 Pellet from Froling Heizkessel- und Behélterbau
Ges.m.b.H. tested as Type 15 and 20 with a nominal thermal performance of 15 kW or
20 kW serves to gain useful heat for purposes of space heating and water heating.

In Austria the facilities are subject to the terms of the Austrian Standard ONORM EN
303-5, the agreements of the Austrian Federal States in acc. with section 15a of the
Austrian Federal Constitutional Law on protective measures with reference to small-
scale furnaces and saving energy.

The furnace unit has been designed according to the manufacturer requirements for fuel
wood pellets D06 in acc. with EN 14961-2 Al.

Technical description

The facility at hand primarily consists of a well-insulated sheet steel special furnace for
flexible heating operations with a built-in tube bundle heat exchanger and an integrated
pellet burner. The automatic fuel input is performed using a pneumatic system and a
tundish.

The pellet burner built into a flue that is vertically positioned is supplied with fuel in
spreader feeding via fillers laterally screwed to the body of the furnace. The material
lands on a moving combustion grate; ignition occurs by means of an automatic ignition
device. With the aid of induced draft fans, the combustion air is basically drawn into the
furnace centrally, initially through the grate and secondarily led through the annular
clearance between the burner and the flue and several separate secondary air holes
located above the grate to combustion.

The fuel is supplied transversally from the top through a downpipe which can be sealed
off from the tundish and the pneumatic system by means of a sealed closing valve to
ensure against back burn.

The combustion gases flow into the burnout zones, in which they are redirected down to
pass through a flue ash collection area from which they lead via vertically positioned
heat exchange pipes to an exhaust emissions collection box.

By specifically guiding the water in the body of the furnace flexible operation is enabled
independent of the return temperature and flow rate.

To optimize heat exchange and cleaning as well, the gradient positioned heat exchange
pipes are equipped with automatically operated turbulators (level of efficiency optimizing
system WOS). An induced draft fan on the outlet of the furnace provides for the
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necessary vacuum in the combustion chamber and for the removal of the low
temperature carbonization gases by suction.

Microprocessor controlled furnace adjustment guarantees the automatic operation of
the entire heating system. After a heat demand has been requested, the fuel is
transported into the burner and automatically ignited. The difference between the actual
and the desired furnace temperature leads to the regulation of combustion air and the
amount of fuel within the exhaust emission temperature limits given. The regulation of
the oxygen concentration in the combustion gas allows for the adjustment to the
respective fuel properties to influence the amount of fuel.

Ash accumulates in one place in the furnace, as burner ash and as flue ash in the ash
collection area underneath the heat exchanger. An ash pan module is available for
removing these ash particles in this production series.

Burner ash and flue ash are removed by an ash screw and conveyed into a removable
ash container with a tightly sealed lid, which is located behind the insulation door, on the
front side.

Exterior view:
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Cross-section view:

3. DESCRIPTION OF WHERE SAMPLING WAS TAKEN

3.1 Emissions
3.1.1 Position of section measured

The section measured is located in the vertical exhaust emission feed, immediately
adjacent to the furnace.

Inlet path : 0.85m
Outlet path : 0.65m

3.1.2 Size of section measured
Dimensions : @0.13m

Area : 0.0132 m2
Hydraulic diameter dj : 0.13m
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3.1.3 Assessment of the section measured

Recommendation |n acc. with
Criterion Austrian Standard ONORM EN Met
304

Position of the section measured for Channel section with a constant os
representative measurements shape and cross sectional area y
Section measured )

- inlet path QB dn yes
- outlet path O 1dy yes
Minimum number of measuring axes 1 yes
Minimum number of measuring points 1 yes

'[he section measured met all of the recommendations of the Austrian Standard
ONORM EN 304: 2005 and is equipped as per lllus. 3.

The measuring point was located for the given situation in the middle of the measuring
area (individual samplings).

3.2 Combustion air / Water temperature
3.2.1 Combustion air temperature

The measuring point for the combustion air was located 750 mm above the ground, with
a distance of approx. 1.5 m from the front of the furnace.

3.2.2 Water temperature

The measuring points for the furnace flow and the furnace return temperature were
located directly at the furnace connections for the given situation.

3.3 Feed auger (stoker)

The measuring position for the temperature and CO concentration was located directly

above the auger in the area of the tundish, with a distance of approx. 1.0 m from the
combustion chamber.
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4. MEASURING AND ANALYZING METHODS, DEVICES

General principles of measuring and assessment see Annex 1.

The conversion to standard or operational mode and anhydrous or hydrous exhaust
emissions is performed in acc. with the procedures described in Appendix C of the
Austrian Standard ONORM EN 15259 and Appendix | of the VDI, 2066 sheet 1.

4.1 Marginal conditions

Static pressure (feed pressure)

Electronic precision micro manometer Make Ahlborn, Type Almemo 2690-8,
with a data logger.

Air-pressure at the height of the sampling point

Barometer, Make Thommen, Type TX 22.

Exhaust emission temperature

Sheated thermocouple NiCr-Ni Make ABB, Type FT 31 with a
Measuring transducer Make ABB, Type Contrans TS 11 with

constant recording (see registration of the measured data Item 4.2.4)
Combustion air temperature, auger temperature, water temperature
Resistance thermometer Pt 100 Make ABB, Type TSP 121 with a
measuring transducer Make ABB, Type Contrans TTH 200 with

constant recording (see registration of the measured data Item 4.2.4)

Surface temperature

Surface sensor NiCr-Ni with an elastic cross-thermocouple band, Make Testo,
Type 0602 0993 with a temperature indicator device, Make Testo, Type 922.

Water concentration of the gases (exhaust emission moisture)

Adsorption of silica gel in acc. with the following gravimetric definition.

Amount of fuel

Analytical balance, Make Mettler Toledeo, Type MS 32000L/M01
Precision of measurements: # 0.1% of the measured value.
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Trial period

Multifunctional watch, Make DIGI Sport Instruments, Type DIGI PC-73
Precision of measurements: £ 0.01 s

4.2 Gas and vaporous emissions

4.2.1 Measuring objects (substances)

Oxygen (Oy)

Measuring procedure

Standard/Directive

Measuring device emission
stoker

Range of measurement set

Method performance data

e limit of detection

e Mmeasuring uncertainty

Measures for

quality assurance

Carbon dioxide (CO,)

Measuring procedure
Standard/Directive

Measuring device

Range of measurement set
method performance data
e limit of detection

e measuring uncertainty
Measures for

guality assurance

Carbon monoxide (CO)

Measuring procedure
Standard/Directive
Measuring device Emission
Auger (stoker)
Range of measurement set

paramagnetism

Austrian Standard ONORM EN 14789
Make Fisher-Rosemount, Type NGA 2000
Make M & C, Type PMA 10

0 -25 % vol. or 0 - 30 % vol.

0.2% vol.
+ 0.2% vol.

Requirements in acc. with Austrian Standard
ONORM EN 17025

infrared absorption

QSA No. MT-106

(Quality assurance operating instruction)
Make Fisher-Rosemount, Type NGA 2000
0 - 25% vol.

0.2% vol.
+ 0.2% vol.

Requirements in acc. with Austrian Standard
ONORM EN 17025

Infrared absorption

Austrian Standard ONORM EN 15058
Make Fisher-Rosemount, Type NGA 2000
Make Fisher-Rosemount, Type Binos 100
0-500 mg/m3and 07 10,000 ppm
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Method performance data
e limit of detection

e measuring uncertainty
Measures for

quality assurance

Nitrogen oxide (NOXx)

Measuring procedure
Standard/Directive
Measuring device

Range of measurement set
method performance data
e limit of detection

e Mmeasuring uncertainty
Measures for

quality assurance

3 mg/m3
+5 % of the measured value

Requirements in acc. with Austrian Standard
ONORM EN 17025

chemiluminescence (NO/NOX)
Austrian Standard ONORM EN 14792
Make Eco Physics, Type CLD 822 M hr
0 - 500 ppm

0.2 mg/m3
+ 10% of the measured value

Requirements in acc. with Austrian Standard
ONORM EN 17025

Organic gaseous substances (total C)

e Measuring procedure flame ionization detector (FID)
e Standard/Directive Austrian Standard ONORM EN 12619
e Measuring device Make TESTA, Type 123
e Range of measurement set 0 - 10 mg/m?3
¢ Method performance data
¢ limit of detection 0.5 mg/m3

e measuring uncertainty
Measures for
quality assurance

4.2.2 Set-up of section measured

Sampling probe
Dust filter

Sample gas tube
Sample gas conveyor

Sample gas cooling unit (not for FID):
90% -

setting time X

+ 15% of the measured value

Requirements in acc. with Austrian Standard
ONORM EN 17025

made of stainless steel, unheated

Ceramic filter, Make ABB, Type 4K,

heated to 180° C and external

made of PTFE, heated to 180° C, length 12 m
Vacuum pump, Make KNF, Type NO35.St.11E,
heated to 200° C

Make ABB, Type SCC-C, adjusted to 2° C

considerably less than 200 s via high performance

sample gas conveyor
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4.2.3 Device characteristic curve, test gases used

. Propane as
Substance (in Ny) CO, CcO SO, NO total C
Manufacturer Linde
Bottle number 2735685
Test gas concentration | 12.0 % Vol. | 179 mg/m? | 181 mg/m3 | 88 ppm | 81 mg/m?
Rel. accuracy +1% +2%
Analysis certificate dd. 4 April 2013
Stability guarantee 12 months
Period of guarantee yes
observed

The zero point was adjusted with nitrogen 5.0.
Setting the final point on the oxygen analyzer takes place with ambient air (O, = 20.9%
vol.).

4.2.4 Registration of the measured data

Manufacturer : Eurotherm Chessel

Model : 6180 A

Plotter width : 180 mm

Classification/group : A/l

Version : Freely configurable graphic printer with a data logger
Recording interval : 5 sec.

4.3 Particulate emissions (dust)

e Measuring procedure : Gravimetric definition; filter device

e Standard/directive : Austrian Standard ONORM M 5861-1
Austrian Standard ONORM EN 13284-1
VDI, 2066, sheet 1

e Device for taking samples

- Separation unit : Disc filter device in acc. with VDI 2066 sheet 1

(sample version 2), made of stainless steel,
heated, external

- Suction pipe : made of stainless steel, heated to 180 °C
- Means of separation X guartz fiber disc filter, MK 360, Make Munktell
- drying time : 2 hours
- drying temperature
- prior to admission : 180 °C

- after admission : 160 °C
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A Determining
the partial gas volume : Condensate separation device,

drying tower with silica gel,
dry gas meter, Make Elster, Type BK-G 2,5
with a temperature/pressure display device
(circular indicator), rotary slide, vacuum pump

¢ Analytical balance : Make Mettler, Type CPA 224S-OCE;
no air-conditioned weighing chamber

¢ Method performance data

- limit of detection : 0.3 mg/m3
- measuring uncertainty : + 15% of the measured value
e Measures for
quality assurance : Requirements in acc. with Austrian Standard

ONORM EN 17025

4.4 Electric power input

Total power

e Measuring procedure : collecting information on voltage and current
in the individual phases; analogue digital
converter; signal processing; signal
exploitation

o Manufacturer : Landis + Gyr AG

o Type ; ZMD 300 AT

o Classification : 1

o Measuring uncertainty : + 0.1% of the measured value

Power of individual consumers

o Measuring procedure ; collecting information on voltage and current;
signal processing; signal exploitation

o Manufacturer : Christ Elektronik

o Type ; CLM1000 PP

o Classification : 1

o Measuring uncertainty : + 0.3 % of the measured value

4.5 Fuel analysis

o sample preparation : German Institute for Standardization DIN 51701/3

o water content X European Standard EN 14774-2

o ash content (550°C) X European Standard EN 14775

o total sulphur X European Standard EN 15289

o carbon : European Standard EN 15104
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o hydrogen : European Standard EN 15104
o oxygen : calculated difference t0100 %
o nitrogen : European Standard EN 15104
o calorific value ; European Standard EN 14918
o VA dry, min : from the combustion calculation
o CO2max ; from the combustion calculation

These test procedures are not included in the scope of the accreditation of the inspecting
authority.

5. OPERATING CONDITION OF PLANT DURING MEASUREMENTS

The following operational data were collected for the period of time of measurement:

5.1 Fuel

Type of fuel : pellets

Size of fuel

- lengths : up to 50 mm
- diameter (D) : 6 mm

Fuel analysis (based on the unprocessed state)

- carbon : 47.6 %

- hydrogen : 5.56 %

- oxygen X 39.7%

- nitrogen : 0.05 %

- total sulphur : 0.01 %

- water : 6.8 %

- ashes : 0.23%

H, in an unprocessed state X 18,910 kJ/kg

Hy in an unprocessed state : 17,530 kJ/kg

VA,dry,min : 4.34 Nmslkgcrude

VA, crude(moist),theor. : 5.13 Nm3/Kgcrude
(at 20 °C, relative humidity = 80 %)

CO5 max.theor. : 20.3 % vol.

Fuel classification
- in acc. with European Standard EN 303-5 : pellets C
- in acc. with European Standard EN 14961-2 :A1-D06-M10-A0.7 - Q 16.5 - BD 600
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5.2 Heating application parameters

Parameter Nominal load Partial load
Lengths of testing period h/min 6 /00 6 /00
Air-pressure mbar 972 985
feed pressure mbar 0.06 0.03
stoker input S 5.9 0.9
stoker pause time S 4.1 9.1
induced draft fan (20 to 70 %) % 49 20
primary air intake - ) )
secondary air intake - ) )

set value lambda (4 to 21%) % 7.0 10.5
electrical energy absorbed W 50 31
amount of fuel input hourly kg/h 411 0.92
fuel heat performance kw 20.0 4.5
thermal output kw 19.0 4.1
Loss through

- free heat of the exhaust emissions % 4.0 3.4

- incomplete combustion % 0.0 0.0

- combustible residue % 0.0 0.0

- radiation and convection % 1.1 5.7
furnace efficiency rate direct % 95.0 91.1

*) induced draft fan, auger motor, grate drive, back burn valve, control system, heating for lambda probe

**) intakes not adjustable

Note: Slight deviations in the calculation steps "amount of fuel i fuel heat performance i thermal output i level of efficiency" are

contingent upon the rounded numerical values given.

6. COMPILATION OF TESTING AND MEASUREMENT RESULTS

6.1 Requirements relating to the design (in acc. with Austrian Standard ONORM
EN 303-5, Item 4.2.4)

Item Requirement Requirement met
424.1 deaeration of the water space yes
4.2.4.2 cleaning the heating surface yes
4.2.4.3 recognition of flames yes
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4.2.4.4 upstream impermeability yes
4245 replacement parts yes
4.2.4.6 upstream connections yes
4.2.4.7 connections for control and safety equipment yes
4.2.4.8 thermal insulation yes
4249 upstream resistance; see Item 6.8 yes
4.2.4.10 | fuel supply container yes
4.2.4.11 | filling space Not applicable
4.2.4.12 | Ash chamber yes

6.2 Substance concentration

The following measured values (substance concentrations) are based on the volumes of
the anhydrous gases at 0° C and 1013 mbar, as well as on the different oxygen
contents and on the energy content of the fuel used.

The measurement result is the arithmetic mean of the values measured.

6.2.1 Nominal load

Day measurements were taken

28 October 2013

Dust
Dust concentration
Time of O2 o)
H 2 —_ —_ —_
measurement Conz:(;)n\tlgall;lon. measured 0,=10 %vol | O,=11 %vol | O,= 13 %vol Energy
(mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/MJ)

12:30 - 13:00 6.5 24.8 18.8 17.1 13.7 8.9
14:00 - 14:30 6.5 24.6 18.7 17.0 13.6 8.8
15:30 - 16:00 6.5 25.7 19.5 17.7 14.2 9.2
17:00 - 17:30 6.5 26.2 19.9 18.1 14.5 9.4
Measurement 6.5 25.3 19.2 17.5 14.0 01

results




Report No.. 2213103

Carbon monoxide (CO)

Page240f41

Landesgesellschaft
Osterreich

CO concentration

Time of Oz 0,

measurement Con(%/er:,tg%tlon measured 0,=10 % vol [ O,=11 % vol. | O,= 13 %vol Energy
’ (mg/ms3) (mg/ms3) (mg/m3) (mg/ms3) (mg/MJ)

12:30 - 13:00 6.5 26 20 18 14 9
13:00 - 13:30 6.5 24 18 16 13 8
13:30 - 14:00 6.5 24 18 17 13 9
14:00 - 14:30 6.5 25 19 18 14 9
14:30 - 15:00 6.5 26 19 18 14 9
15:00 - 15:30 6.4 27 21 19 15 10
15:30 - 16:00 6.5 31 23 21 17 11
16:00 - 16:30 6.5 29 22 20 16 10
16:30-17:00 6.5 28 22 20 16 10
17:00 - 17:30 6.5 27 20 18 15 10
17:30 - 18:00 6.5 28 21 19 16 10
18:00 - 18:30 6.4 28 21 19 16 10
Measurement 6.5 27 20 19 15 10

results
Nitrogen oxide (NOx), given as nitrogen dioxide (NO,)

NO, concentration

Time of Oz 0,

measurement Con(((:)/er:/t(r)?)tlon measured 0,=10 %vol | O,=11 %vol | O,= 13 %vol Energy
’ (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/MJ)

12:30 - 13:00 6.5 238 181 164 131 85
13:00 - 13:30 6.5 239 181 165 132 86
13:30 - 14:00 6.5 239 181 165 132 86
14:00 - 14:30 6.5 238 181 164 132 85
14:30 - 15:00 6.5 240 182 166 132 86
15:00 - 15:30 6.4 240 181 164 132 85
15:30 - 16:00 6.5 238 181 164 131 85
16:00 - 16:30 6.5 237 180 163 131 85
16:30 - 17:00 6.5 237 180 164 131 85
17:00 - 17:30 6.5 238 180 164 131 85
17:30 - 18:00 6.5 238 180 164 131 85
18:00 - 18:30 6.4 238 179 163 130 85
Measurement 6.5 238 181 164 131 85

results
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Organic gaseous substances (total C)
Total C concentration
Time of Oq- o)
H 2 _ —_ —_
measurement Con(%/eor::(r)%tlon measured 0,=10 %vol | O,=11 %vol | O,= 13 %vol Energy
(mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/MJ)

12:30 - 13:00 6.5 1.6 1.2 1.1 0.9 0.6
13:00 - 13:30 6.5 1.4 1.0 0.9 0.7 0.5
13:30 - 14:00 6.5 1.2 0.9 0.9 0.7 0.4
14:00 - 14:30 6.5 1.2 0.9 0.9 0.7 0.4
14:30 - 15:00 6.5 1.1 0.9 0.8 0.6 0.4
15:00 - 15:30 6.4 1.1 0.9 0.8 0.6 0.4
15:30 - 16:00 6.5 1.6 1.2 1.1 0.9 0.6
16:00 - 16:30 6.5 1.1 0.9 0.8 0.6 0.4
16:30 - 17:00 6.5 1.1 0.9 0.8 0.6 0.4
17:00 - 17:30 6.5 1.0 0.8 0.7 0.6 0.4
17:30 - 18:00 6.5 1.0 0.8 0.7 0.6 0.4
18:00 - 18:30 6.4 0.9 0.7 0.6 0.5 0.3
Measurement 6.5 1.2 0.9 08 0.7 0.4

results
6.2.2 Partial load
Day measurements were taken 24 October 2013
Dust

Dust concentration

Time of conceoniration 0, 0,= 10 %vol | 0,=11 % vol | 0,= 13 %vol Ener

measurement (% vol) measured.| ~2 7 Z 2m e %y
(mg/m3) (mg/m3) (mg/m3) (mg/m?) (mg/MJ)

09:05 - 09:35 111 6.4 7.1 6.5 52 34
10:35-11:05 10.2 9.2 9.4 8.5 6.8 4.4
12:05 - 12:35 10.5 7.9 8.3 7.5 6.0 3.9
13:35 - 14:05 10.5 7.0 7.3 6.7 53 35
Measurement| 4 ¢ 76 8.0 73 58 38

results
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CO concentration

Time of Q2 0,

measurement Con(%/er:,tg%tlon measured 0,=10 %vol | O,=11 %vo. | O,= 13 %vol Energy
’ (mg/ms3) (mg/ms3) (mg/m3) (mg/ms3) (mg/MJ)

09:05 - 09:35 11.1 33 36 33 27 17
09:35 - 10:05 11.0 26 28 26 21 13
10:05-10:35 10.8 26 28 26 21 13
10:35-11:05 10.2 21 21 19 16 10
11:05-11:35 10.4 17 18 16 13 8
11:35-12:05 10.7 19 20 18 15 9
12:05-12:35 10.5 20 21 19 16 10
12:35-13:05 11.1 28 31 28 22 15
13:05-13:35 10.5 22 23 21 17 11
13:35 - 14:05 10.5 18 18 17 13 9
14:05 - 14:35 10.3 17 17 16 13 8
14:35 - 15:05 10.3 17 18 16 13 8
Measurement 10.6 22 23 21 17 11

results
Nitrogen oxide (NOx), given as nitrogen dioxide (NO,)

NO, concentration

Time of Oz 0,

measurement Cor(l((;er\lltg?;lon measured 0,=10 %vol | O,=11 %vol | O,= 13 %vol Energy
° . (mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/MJ)

09:05 - 09:35 11.1 130 144 131 105 68
09:35 - 10:05 11.0 134 147 134 107 70
10:05 - 10:35 10.8 140 151 137 110 71
10:35-11:05 10.2 152 155 141 113 73
11:05 - 11:35 10.4 148 154 140 112 73
11:35-12:05 10.7 144 153 139 112 72
12:05 - 12:35 10.5 146 153 139 111 72
12:35-13:05 11.1 134 149 136 109 71
13:05-13:35 10.5 146 153 139 111 72
13:35 - 14:05 10.5 147 154 140 112 73
14:05 - 14:35 10.3 151 155 141 113 73
14:35 - 15:05 10.3 149 153 139 111 72
Measurement 10.6 143 152 138 110 72

results
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Organic gaseous substances (total C)
total C concentration
Time of 0,-Konz. o) _ _ _
measurement (%-VOl.) meaSLZJred. 0,= 10 %vol | O,= 11 %vol | O,= 13 %vol Energy
(mg/m3) (mg/m3) (mg/m3) (mg/m3) (mg/MJ)
09:05 - 09:35 11.1 1.0 1.1 1.0 0.8 0.5
09:35 - 10:05 11.0 0.8 0.8 0.8 0.6 0.4
10:05 - 10:35 10.8 0.9 0.9 0.9 0.7 0.4
10:35 - 11:05 10.2 0.8 0.8 0.7 0.6 0.4
11:05 - 11:35 104 0.7 0.7 0.6 0.5 0.3
11:35-12:05 10.7 0.7 0.7 0.6 0.5 0.3
12:05 - 12:35 10.5 0.7 0.7 0.6 0.5 0.3
12:35 - 13:05 11.1 0.8 0.9 0.8 0.6 0.4
13:05 - 13:35 10.5 0.8 0.8 0.7 0.6 0.4
13:35 - 14:05 10.5 0.7 0.7 0.6 0.5 0.3
14:05 - 14:35 10.3 0.7 0.7 0.6 0.5 0.3
14:35 - 15:05 10.3 0.7 0.7 0.6 0.5 0.3
Measurement| 4 o 0.7 0.8 0.7 0.6 0.4
results

6.3 Temperatures

exhaust emissions (ta)
combustion air (t,)
furnace flow (tv)
furnace return (tg)
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6.3.1 Nominal load

Time of ta t tv tr
measurement °C °C °C °C
12:30 - 13:00 95.1 23.4 75.5 55.7
13:00 - 13:30 95.7 23.9 75.3 55.9
13:30 - 14:00 96.4 23.9 75.1 55.6
14:00 - 14:30 96.6 24.1 75.0 55.7
14:30 - 15:00 96.8 24.4 74.8 55.5
15:00 - 15:30 96.8 24.5 74.8 55.5
15:30 - 16:00 96.7 24.7 74.4 554
16:00 - 16:30 96.8 23.8 74.6 55.6
16:30 - 17:00 96.7 23.2 74.3 554
17:00 - 17:30 97.1 24.4 74.7 55.8
17:30 - 18:00 97.2 22.0 74.6 55.8
18:00 - 18:30 97.1 21.1 74.5 55.7
Measurement

results 96.6 23.6 74.8 55.6

6.3.2 Partial load

Time of ta t tv tr
measurement °C °C °C °C
09:05 - 09:35 70.8 22.2 74.0 55.9
09:35 - 10:05 70.6 22.2 73.7 55.8
10:05 - 10:35 70.4 22.1 73.4 54.8
10:35 - 11:05 70.5 22.4 74.0 55.4
11:05 - 11:35 71.2 23.3 74.5 55.2
11:35-12:05 71.4 23.8 74.1 55.5
12:05 - 12:35 71.2 24.2 73.4 55.3
12:35 - 13:05 70.7 24.6 72.8 55.4
13:05 - 13:35 70.4 24.9 72.9 55.4
13:35 - 14:05 70.7 24.8 73.5 55.4
14:05 - 14:35 71.0 24.6 73.9 55.4
14:35 - 15:05 71.2 24.5 74.0 55.5
Measurement

results 70.8 23.6 73.7 55.4

The progression of substance concentration and temperatures are shown as graphs in
Annexes 2 and 3.
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6.4 Surface temperature
The following table lists the temperature mean values of the respective subareas.
Parameters nominal load partial load
side wall left °C 35.0 35.0
side wall right °C 28.6 30.0
back wall °C 31.9 32.9
face °C 30.6 31.0
furnace lid °C 31.9 32.5
furnace base °C 34.7 34.5
Operating handles
-operating element °C 32.9 33.9
-insulation door °C 29.7 30.2
-ash pan °C 39.5 34.3
-cleaning door heat exchanger °C 42.5 43.0
Loss due to cooling W 228 254

6.5 Functional test of the temperature control, the ignition limiter and the rapid
shut down system

6.5.1 Temperature control (in acc. with Austrian Standard ONORM EN 303-5, Item
5.13)

When performing functional testing of the temperature controls (max. setting 90° C) the
furnace was operated at nominal thermal performance with a flow temperature of 72° C.
Upon commencing the test the heat consumption was reduced to 40% of the nominal
capacity. After approx. 10 mins., the maximum flow temperature of 94° C was reached.
There was no response from the ignition temperature limiter.

6.5.2 Safety temperature limiter (in acc. with Austrian Standard ONORM EN 303-5,
Item 5.13)

When performing functional testing of the ignition temperature limiter the furnace was
operated at nominal thermal performance. At a flow temperature of 73° C the heat
consumption was reduced to 40% of the nominal capacity, whereby the temperature
control was not in operation. After approx. 10 mins., and at a flow temperature of 99° C,
the control system switched off the power supply of the furnace and with it the required
parameters (induced draft fan, auger, etc.) of the heating. The maximum flow
temperature was reached at 99 °C.
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6.5.3 Rapid shut down system (in acc. with Austrian Standard ONORM EN 303-5,
Item 5.14)

As the pellets firing tested is not equipped with a device for removal of excess heat a
per Item 4.3.8.4 of the Austrian Standard ONORM EN 303-5, the operation and process
upset of a power outage with the discontinuation of heat consumption was simulated in
acc. with the definitions of a firing system with a rapid shut down. A maximum water
temperature of 107° C was reached inside the furnace.

Upon checking the temperature controls, the ignition temperature limiter and the rapid
shut down system the requirements of the Austrian Standard ONORM EN 303-5 were
met and there were no hazardous operating conditions either upstream or on the firing
side.

6.6 CO - Safety

6.6.1 Risk analysis (in acc. with Austrian Standard ONORM EN 303-5, Iltem 5.16.1)

An inspection report about the conformity inspection in acc. with Directive 2006/42/EC
was conducted by AUSTRIA Services GmbH, A-1015 Vienna and is documented in
Report no TUV-A-MHF/MG 12-00797-E2, dated 22 November 2013, a total of 4 pages.

A risk analysis in acc. with EN 1ISO 12100 / 2010 (Risk Assessment) was conducted by
TUV AUSTRIA Services GmbH, A-1015 Vienna, and is documented in Report no TUV-
A-MHF/MG12-00798, Version V03, dated 12 November 2013, a total of 66 pages.

6.6.2 Fuel overload, fuel stoppage
(in acc. with Austrian Standard ONORM EN 303-5, Item, 5.16.2)

Raising the fuel supply to 100% resulted in the immediate shutdown of the furnace and
the incineration going out. There was a temporary increase in the CO emissions. The
maximum CO concentration was measured at 9.7% vol.

A blocking der fuel supply resulted in the furnace switching off and the incineration
going out. There was a temporary increase in the CO emissions. The maximum CO
concentration was measured at 0.2% vol.

6.6.3 Interruption of air supply (in acc. with Austrian Standard ONORM EN 303-5, Item
5.16.3)

The failure of the induced draft fan resulted in the furnace switching off and the
incineration going out. There was a temporary increase in the CO emissions. The
maximum CO concentration was measured at 3.4 % vol.

Closing the air induction opening resulted in the furnace switching off and the
incineration going out. There was a temporary increase in the CO emissions. The
maximum CO concentration was measured at 0.9% vol.
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6.6.4 Thermal lines, back flow (in acc. with ONORM EN 303-5, Item 5.16.4)

For the tests complying with Austrian Standard ONORM EN 303-5: 2012, Items 5.7 and
5.13 i 5.16 no hazardous conditions were reached in the feed auger. The required
limits for CO and temperature were observed in every operational and process upset.

6.7 Risk of back burn

The technology used with a short conveying auger and back burn valve is the
appropriate technology to prevent back burn.

Testing of effectiveness was carried out by the IBS - Institut fir Brandschutztechnik und
Sicherheitsforschung, 4017 Linz (see Item 2.5.1 and 2.5.2).

6.8 Upstream resistance (in acc. with Austrian Standard ONORM EN 303-5: 2012,
Item 4.2.4.9)

Based on connection nominal value IJ i
Difference in temperature Water flow Upstream resistance
K kg/h mbar
10 1,720 20
20 860 5

6.9 Electric power input
6.9.1 Nominal load

The average electric power consumption was 50 W and this corresponds to 0.3% of
nominal capacity.

6.9.2 Partial load

The average electric power consumption was 31 W and this corresponds to 0.2 % of
nominal capacity.

6.9.3 Auxiliary energy demand
Sleep mode, time of measurement 12 mins X 10W

Electric power input for

— Max. power (operation suction turbine) X 1,700 W
— Motor for fuel transportation system : 22 W
— Motor for fuel area discharge : 1,700 W

— Motor for back burn valve : 3w
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— Induced draft fan 50 % : 16 W

— Induced draft fan 20 % : TW

— Motor for heat exchanger cleaning unit : 53 W

— Motor for grate drive : 1w

— Motor for deashing : 28 W
Ignition process

— ignition opening time : 10 mins.

— electric activity : 42 Wh

/.  ASSESSMENT

7.1 Comparison in acc. with Austrian Standard ONORM EN 303-5: 2012

7.1.1 Operational data

Parameters nominal load partial load requirement
. . met
required | measured | required | measured
thermal output (facility O 500 k W) kw 20.0 19.0 - 4,5 -
% of nominal thermal performance 100 95 O 30 22 yes )
duration of the trial h / min 06/00 6/00 06/00 6/00 yes
furnace level of efficiency direct % > 88.3 95.0 > 88.3 91.1 yes
feed pressure mbar 0.05 0.06 0.02 0.03 yes ™
mean flow temperature °C 70-90 74.8 70 -90 73.7 yes
difference flow temperature/return K 10 - 25 19.2 ) 18.3 yes
temperature
exhaust emissions temperature with K 0160 73.0 i 472 yes ™
respect to ambient temperature

) Taking the + 8%-tolerance into consideration for maintaining the thermal output with respect to required thermal output in acc. with
Austrian Standard ONORM EN 303-5

™ Taking the + 3 Pa tolerance into consideration with respect to the specified feed pressure in item 2.4.7. of the installation instructions.
™ As the furnace is operated in the range of the nominal thermal output with an exhaust emissions temperature of less than 160 K above

ambient temperature, the manufacturer must declare pursuant to the Austrian Standard ONORM EN 303-5: 2012, Item 4.4.3, how the
exhaust emission facility is to be cited; the relevant information is in Item 2.6.5 of the installation instructions.
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7.1.2 Emissions

7.1.2.1 Table 7, Furnace classification 5

Substance concentration based on 0 °C, 1013 mbar and anhydrous exhaust emissions at O, = 10 % vol.

Parameters nominal load partial load requirement
required | measured | required | measured met
co mg/m® 0500 20 0500 23 yes
OGC (as total C) mg/m® 020 0.9 020 0.8 yes
dust mg/m® 040 19.2 O 04 8.0 yes

7.1.2.2 Deviation for Austria (Comparison according to section 15a of the Austrian
Federal Constitutional Law on protective measures with reference to small-

scale furnaces)

Substance concentration based on the energy content (calorific value) of the fuel charged in

Parameters nominal load partial load requirement
required [ measured | required | measured met

thermal output (Facility O 350 k W) kW 20.0 19.0 - 45 -

Cco mg/MJ 0250 10 0375 11 yes

NOy (as NO») mg/MJ 0150 85 0150 72 yes

OGC (as total C) mg/MJ 030 0.4 030 0.4 yes

dust mg/MJ 040 9.1 040 3.8 yes

7.1.2.3 Deviation for Germany

See Item 7.6 Ordinance on small and medium-sized furnace firing devices i 1% German
Federal Emission Regulations

7.1.2.4 Deviation for Switzerland

Substance concentration based on 0 °C, 1013 mbar and anhydrous exhaust emissions at O, = 13 % vol.

Parameters nominal load partial load requirement
measured | required | measured | required met

co mg/m® 0300 15 0300 17 yes

Dust mg/m® 040 14.0 040 5.8 yes
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7.1.3 Surface temperature
Parameters nominal load partial load requirement
. . met
measured | required | measured | required
ambient temperature °C 23.6 23.6 -

mean surface temperature incl. .
furnace doors, cleaning lids and base K 0100 <22 - <21 yes
against ambient temperature

Outside of the furnace base against

ambient temperature K 065 <20 - <16 yes

operating handles against ambient

temperature *) K 035 <17 - <13 yes

? Operating elements, insulating door handler, ash pan handle

7.2 Comparison in acc. with the agreement between the federal government
and the provincial governments in acc. with section 15a of the Austrian
Federal Constitutional Law on Saving Energy

Parameters nominal load partial load requirement
. . met
required | measured | required | measured
level of efficiency direct % 082.3 95.0 082.3 91.1 yes

7.3 Basic criteria for the directive eco-label 37 "Wood heating systems” of the
Austrian eco-label, publ. by: the Austrian Federal Ministry of Agriculture,
Forestry, Environment and Water Management and the Austrian Consumer
Advocacy Group VKI, Ed.: 01 January 2012

Substance concentration based on den energy content (calorific value) of the fuel charged in

Parameter nominal load partial load requriTr]eergwent
required [ measured | required | measured

Thermal output (Facility 0400 kw) kw 20.0 19.0 - 4.5 -
% of nominal thermal performance 100 95 O 30 22 yes K
Co mg/MJ 060 10 0135 11 yes
NOy (as NO2) mg/MJ 0100 85 0100 72 yes
HC (as total C) mg/MJ 03 0.4 03 0.4 yes
dust mg/MJ 015 9.1 - 3.8 yes
max. the loss due to cooling % d. NWL 025 11 - 1.7 yes
level of efficiency direct % 090 95.0 - 91.1 yes
auxiliary energy demand % d. NWL O 1. 0.3 o 1. 0.2 yes
auxiliary energy demand w O 30 50 O 30 31 yes

? Taking the + 8%-tolerance into consideration for maintaining the thermal output with respect to required thermal output in acc. with
Austrian Standard ONORM EN 303-5
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7.4 Basic criteria RAL eco-l a b el A Wo-aach dp eMoloedt chi p fur na
the German Institute for Quality Assurance and Certification, Ed.:
February 2011 ( A Bl ue Angel i)

Substance concentration based on 0 °C, 1013 mbar and anhydrous exhaust emissions at O, = 13 % vol.

= nominal load partial load requirement
arameter

required | measured | required | measured met
thermal output (facility O50 kW) kw 20.0 19.0 - 45 -
% of nominal thermal performance 100 95 O 30 22 yes K
Cco mg/m3 080 15 0180 17 yes
NOy (as NOy) mg/m3 0150 131 - 110 yes
HC (as total C) mg/m3 05 0.7 05 0.6 yes
dust mg/m3 020 14.0 040 5.8 yes
Exhaust emission loss % 010 4.0 012 3.4 yes
auxiliary energy demand % d. NWL O 0. 0.3 O 0. 0.2 yes
auxiliary energy demand w O 80 50 O 80 31 yes
auxiliary energy demand in sleep mode W 10 -
ignition process Wh 42 -

Electric power input of vital facility parts

ID fan (65 %) w 16/7 -
grate drive W 1 -
heat exchanger cleaning unit w 53 -
ash discharge W 28 -
stoker drive W 22 -
room discharge W 1,700 -
back burn valve W 3 -

9 Taking the + 8%-tolerance into consideration for maintaining the thermal output with respect to required thermal output in acc. with
Austrian Standard ONORM EN 303-5

7.5 Directive on the promotion of measures of using renewable energy on
the heat exchange, publ. by: the German Federal Office of Economics
and Export Control, Ed.: 20 July 2012, BAFA

Substance concentration based on 0 °C, 1013 mbar and anhydrous exhaust emissions at O, = 13 % vol.

Parameters nominal load partial load requr::irtnent
required [ measured | required | measured

thermal output (facility O100 kW) kW 20.0 19.0 - 45 -

% of nominal thermal performance 100 95 O 30 22 yes )

Co mg/m3 0250 15 0250 17 yes

dust mg/m3 020 14.0 020 5.8 yes

Level of efficiency direct % 089 95.0 089 91.1 yes

9 Taking the + 8%-tolerance into consideration for maintaining the thermal output with respect to required thermal output in acc. with
Austrian Standard ONORM EN 303-5
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7.6 Initial ordinance on the implementation of the Federal Immission
Control Law (Ordinance on small and medium-sized furnace firing
devices i 1° German Federal Emission Regulations), Ed.: 26. January
2010

Substance concentration based on 0 °C, 1013 mbar and anhydrous exhaust emissions at O, = 13 % vol.

Parameters nominal load partial load requirement

. . met
required | measured | required | measured

thermal output (facility 0500 kW) kw 20.0 19.0 - 45 -

% of nominal thermal performance 100 95 O 30 22 yes

CcoO g/m? o o, 0.02 O 0. 0.02 yes

CO as per 01.01.2015 g/m?3 O 0. 0.02 O 0. 0.02 yes

dust g/m?3 00.06 0.01 O o0 0.01 yes

dust as per 01.01.2015 g/m3 O 0. 0.01 O 0 0.01 yes

Level of efficiency direct % 6 73 95.0 6 73 91.1 yes

9 Taking the + 8%-tolerance into consideration for maintaining the thermal output with respect to required thermal output in acc. with
_ Austrian Standard ONORM EN 303-5
)for space heaters with a flat firing system

7.7 Swiss Seal of Quality, Holzenergie Schweiz, wood heating systems in
residential environments and wood heating furnace systems, Ed.:
September 2011

Substance concentration based on 0 °C, 1013 mbar and anhydrous exhaust emissions at O, = 13 % vol.

Parameters nominal load partial load requr:gnent
required | measured | required | measured

Thermal output (facility O300 kW) kw 20.0 19 - 4.5 -

% of nominal thermal performance 100 95 O 30 22 yes )
co mg/m3 0150 15 0150 17 yes

HC (as total C) mg/m3 010 0.7 010 0.6 yes
dust mg/m3 040 14.0 040 5.8 yes
Level of efficiency direct % 085 95.0 - 91.1 yes

7 Taking the + 8%-tolerance into consideration for maintaining the thermal output with respect to required thermal output in acc. with
Austrian Standard ONORM EN 303-5

8.  SUMMARY

The furnace for solid fuels, with an automatically fed firing, testing fuel pellets, Make
Froling,Type P1 Pellet 20 tested complies at a
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Heating performance range of 6.0 to 20.0 kKW

The requirements of the Austrian Standard ONORM EN 303-5: 2012 regarding:

- requirements relating to the design
- heating requirements, classification 5
- safety requirements;

Furthermore, the requirements of the following technical regulations regarding
emissions and energy-efficiency are met:

- Agreement in acc. with section No. 15a Austrian Federal Constitutional Law on
Protective measures for small-scale furnaces;

- Agreement in acc. with section No. 15a Austrian Federal Constitutional Law
between the Federal Government and the provinces on saving energy;

- Basic criteria for the Directive eco-label 37 "Wood heating systems" of the
Austrian eco-label, publ. by: the Austrian Federal Ministry of Agriculture, Forestry,
Environment and Water Management and the Austrian Consumer Advocacy Group
VKI, Ed.: January 2012;

- Basic criteria RAL-eco-label 112 "Wood pellet und wood chip furnaces" of the
German Institute for Quality Assurance and Certification, Ed.: February 2011 ("Blue
Angel"),

- Directive on the promotion of measures of using renewable energy on the heat
market, publ. by: the German Federal Office of Economics and Export Control, Ed.:
July 2012, BAFA,;

- Initial ordinance on the implementation of the Federal Immission Control Law
(Ordinance on small and medium-sized furnace firing devices i 1% German
Federal Emission Regulations), Ed.: January 2010;

- Swiss Seal of Quality, Holzenergie Schweiz, wood heating systems in residential
environments and wood heating furnace systems, Ed.: September 2011.

Expert in charge of
testlng//mspectlon authority

O/)cwu\m

Franz Thonhofer

Specialist for the inspecting
authority —~

/

Jo(ha n Geineder

Bruck/Mur, 9 December 2013
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Annexes

Annex 1 - General principles of measuring and assessment
Annex 2 - Chart for nominal loads

Annex 3 - Chart for partial loads
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Annex 1T GENERAL PRINCIPLES OF MEASURING AND ASSESSMENT

1. Austrian Standard ONORM EN 15259

Air quality - Measurement of stationary source emissions - Requirements for
measurement sections and sites and for the measurement task, the test plan and test
report.

2. Association of German Engineers (VDI) 2066 sheet 1

Measuring of particles; measuring of dust in flowing gases; gravimetric determination of
dust load.

3. Austrian Standard ONORM M 9410

Air-pollution control; measuring methods; terms and definitions and characteristic
features of continuously working measuring systems for the concentration of emissions
and immissions.

4. Austrian Standard ONORM M 9411

Continuously working measuring systems for the concentration of emissions of air
polluting substances; requirements; installation and maintenance.

5. QSA-MT 136 (Quality assurance working instruction)

Measuring execution continuous measuring

6. OSA-MT 148 (Quality assurance working instruction)

Measuring execution discontinuous measuring

7. Austrian Standard ONORM EN 303-5

Heating boilers for solid fuels, hand and automatically stocked, hominal heat output of
up to 300 kW.

8. Austrian Standard ONORM EN 304

Heating boilers: heating boilers for atomizing oil burners

9. Austrian Standard ONORM EN 14961-1

Solid biofuels - Fuel specifications and classes - Part 1. General requirements

10. Austrian Standard ONORM EN 14961-2

Solid biofuels - Fuel specifications and classes - Part 2:
Wood pellets for non-industrial applications
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Annex 2 - Chart for nominal loads

Substance concentration
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Annex 3 - Chart for partial loads

Substance concentrations

14 - - 300
] F —02-
13 ; i Konzentration
121 - 250 o
11 § :
] Konzentration
— 10 | T
S g9 - 200 3 NO2-
= ] L £ Konzentration
s 8- f o
S 7+ - 150 2 Gesamt C-
= E r ° Konzentration
g 6 i i
c ] i s
0 [ 100 §
4 + L c
< ] I E
CIS\‘ 3 Bl 3 =
] i o
2 1 - 50 &
1- I
0 - : ; ; — ; 0
09:05 10:05 11:05 12:05 13:05 14.05 15:05
Messzeit
Temperatures
80
—— Abgas
70 +
] Verbrennungsluft
60 +
-OL—)- 50 + Kesselvorlauf
=
5 40 + Kesselriicklauf
© ]
L 30 +
= 1
()
= 20 T+
10 +
0 - : : : : 1 |

09:05 10:05 11:05 12:05 13:05 14:05 15:05
Messzeit



