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PROTOKOL Z BADAN
39-11431/T

Produkt: Kociot cieptej wody uzytkowej na paliwo state (pellet drzewny - C1) z
automatycznym zasilaniem paliwa

Oznaczenie typu: EEl Pellets 8kW, EEI Pellets 10kW

Klient: PPH KOSTRZEWA Sp.].

ul. Suwalska 32A

11-500 Gizycko

Poland

Producent: PPH KOSTRZEWA Sp.j.

ul. Suwalska 32A

11-500 Gizycko

Poland
Osoba zatwierdzajaca: Inz. Stanislav Buchta
Data wydania: 2018-03-05
Rozdzielnik: 1 kopia dla Instytutu Badan Inzynieryjnych

1 kopia dla Klienta

Niniejszy dokument moze by¢ powielany w catosci bez pisemnej zgody Instytutu Badan Inzynieryjnych.
Kopie cze$ciowe podlegajg dopuszczeniu.

Wyniki badan i testow odnoszg sie wytgcznie do badanych przedmiotéw.
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Badania zostaty wykonane na podstawie Zlecenia nr B-61427 z dnia 2018-01-25 (wptyniecie dnia
2018-01-19) oraz Umowy nr B-61427/39

10pis produktu, przeznaczenie i sposdb zastosowania

Kociot cieptej wody uzytkowej na paliwo state (pellet drzewny - C1) typu EEI Pellets z automatycznym
zasilaniem paliwa przeznaczony jest do ogrzewania domostw i podobnych obiektow. Kociot
opracowany jest do spalania pelletu drzewnego - C1. Zespot kotta zawiera korpus kotta, palnik kotta,
podajnik paliwa, komore paliwowg (zbiornik paliwa). Korpus kotta wyposazony jest w automatyczny
mechanizm oczyszczania kanatéw spalania. Przedmiotowy kociot wykonany jest ze stali i posiada
cylindryczny ksztatt. Kociot izolowany jest wetng mineralna.

Szczegdtowe opisy poszczegdlnych zespotdw urzadzenia zawarte sg w dokumentacji technicznej
zataczonej do Zlecen 39-10971/2 i 39-11431.

lIBadana prébka

Wersje wydajnosciowe kotta bedace przedmiotem badan:

(tabela 1)
Wersja wydajnosciowa kotta | Wydajnosc cieplna Numer probki Miejsce testu
EEI Pellets 8 kW 8.3 kW
0211.17.17392.000
YA 2
EEI Pellets 10 kW 10 kw ;rg(’)H”dcova 424/56b,

Inspekcja wzrokowa, badania i ocena byty prowadzone przez Inz. Pavel Fojtl, Inzyniera Badawczego,
na stacji badawczej nalezacej do SZU w Brnie, w 04/ 2017 i 03/2018

Badania byty przeprowadzone przy uzyciu urzadzen pomiarowych i badawczych posiadajgcych wazng
kalibracje.
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Ill. Urzadzenia pomiarowe i testujace
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Nr Opis . Numer . |Kalibracja wazna do Doktadnosé
inwentaryzacyjny

lAnalizator produktow . . patrz CRM 190/16
1. |spalania, Horiba, typ ENDA 022394 kkf"‘(;'braqa przed

630 P azdym pomiarem \, 4, CRM 103000414644

KL 1-KL-HO0184-

2. |Maszyna wazaca 022331 05/2018 patrz E’Oi . 018
3. [Indukcyjny przeptywomierz| 022389-C/1 10/2017 patrz KL 601:_KL_P0446_
4. [estaw pomiarow 022399-D/8 11/2017 patrz KL 140074

temperatury
5. |Wilgociomierz, termometr 116258 12/2018 patrz KL 10280/2015
6. [Barometr 112541 01/2019 patrz KL GOii'KL'Koom'
7. |Ciagomierz MaR11-Tah 05/2017 patrz KL GOE'KL'COMQ'
8. Stoper 990760 11/2017 patrz KL 2955E-12
9. |Gravimat SHC 501 022328 04/2018 patrz KL 150046-150050
10. |Waga analityczna Sartorius 021682 06/2017 patrz KL 24/KA - 15
11. [Termometr elektroniczny 116557 03/2019 patrz KL 160066
12. [Electrometr 022389-A/4 05/2025 patrz KL 039/15/E
13. |Indukcyjny wodomierz 116320 04/2018 patrz KL Q 0254/2012
14. |Urzadzenie wazace 022151 02/2019 patrz 6051-KL-H0120-17
15. |Urzadzenie wazgce 022211 02/2019 patrz 6051-KL-H0333-17
16. [Miarka ME477 10/2017 patrz KL 7331/2012

IV. Wyniki testéw i oceny
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c.4.1,C.A4.2

, Zastosowana norma, wymogi Materiaty Ocena
Nr Wymoég techni sr6dt
echniczne Zrédtowe Proby
Proba wytrzymatosci i szczelnosci CSN EN 303-5:2013 Str.
L tu pod ciénieniem (T 001*) ¥
zespolu pod cisnieniem Art.5.4,5.4.1,5.4.2 5
5 Proba spadku cisnienia (SN EN 303-5:2013 Str. .
. - M
hydraulicznego (T 001 *) Art. 4.2.4.9 6
Proba temperatury CSN EN 303-5:2013 Str.
3. . hni i (T 001* +
powierzchniowej ( ) Art. 5.12, 5.16.4, 4.3.6 7-9
CSN EN 303-5:2013
Proba ciepta wyjsciowego, Art. 4.4.2. 4.4.3 5.7 5.8 5.10 5
wejsciowego i wydajnosci t.4.4.2,4.4.3,5.7,5.8, 5. tr.
4 [T 001%) prébat t ¥
( ) Proba temperatury CSN EN 303-5:2013 10-14
produktu spalania (T 001%*)
Art. 4.4.3
CSN EN 303-5:2013
Pobor energii elektrycznej Art. 5.8.5 Str.
> TO071* ¥
( ) CSN EN 15456 15-16
Art. 5
. s . CSN EN 303-5:2013 Str.
6 Proba wydajnosci spalania - .
emisje (T 001%) Art.5.7.3,5.7.4, 5.9, 5.10.4 17-18
7.  |Préba ciepta wyjéciowego, CSN EN 303-5:2013
wejsciowego i wydajnosci S
. tr.
(T 001*) Zatacznik C N
i i ey .. 19-20
Préba wydajnosci spalania - Rozbieznos¢ wzgledem wersji
emisje (T 001*) austriackiej, C.2.2, C.2.3
CSN EN 303-5:2013 Zatacznik C,
C.3 Rozbieznos¢ wzgledem wersji . 0
chorwackiej
CSN EN 303-5:2013 Zatacznik C, Str. +
Rozbieznos¢ wzgledem wersji dunskiej, 21-22
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CSN EN 303-5:2013 Zafacznik C,

Str.
Rozbieznos$¢ wzgledem wersji 2324 )
niemieckiej, C.5.1, C.5.2
CSN EN 303-5:2013 Zatacznik C Str.
C.6 Rozbieznos$¢ wzgledem wersji *
. . 25-26
szwajcarskiej
CSN EN 303-5:2013 Zatacznik C
C.8 Rozbieznos¢ wzgledem wersji . 0
wtoskiej
Proba elementéw sterowniczych, XN EN 303-5:2013
regulacyjnych i zabezpieczajacych e Str
* .
(T 001%) Art. 5.13, 5.14, 5.16.2, 5.16.3 .
27-29

Proba wydajnosci spalania -
emisje (T 001%)

CSN EN 303-5:2013 Art. 5.9, 5.10.4

Klasyfikacja:

+

0

Wymoég spetniony
Wymag nie spetniony

Nie dotyczy
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Akllfedytowany nr T001* Tytlui
proby: proby:

Proba wytrzymatosci i szczelnosci zespotu pod cisnieniem

Metoda badawcza: CSN EN 303-5:2013

Art.5.4,54.1,5

4.2

Zbadana probka: EEIl Pellets 8 kW, EEI Pellets 10kW

Zastosowane urzadzenia pomiarowe: Rozdziat IIl - Urzgdzenia pomiarowe i badawcze

Wyniki badan:

Wymog

Wskazanie wymogu

Ocena po
badaniu

Uwaga

Proba cisnieniowa na kottach z blachy lub blachy z metalu
niezelaznego

CSN EN 303- 5:2013
Art. 5.4

Badania wykonywane przed produkcjg

Cisnienie proby typu wynosi dwukrotnos¢ PS cisnienia
hydraulicznego, gdzie PS to maksymalne dopuszczalne
ci$nienie robocze. Czas trwania préby powinien wynosic¢
przynajmniej 10 minut, i - w przypadku, gdy ma ona dotyczy¢
serii kottéw - proba musi by¢ przeprowadzona na
przynajmniej

3 rozmiarach kottéw (najmniejszy, Sredni i najwiekszy).

Podczas préby nie dopuszcza sie wystepowania jakichkolwiek
wyciekéw lub zauwazalnego, nieodwracalnego odksztatcenia.|

Z proby nalezy sporzadzié protokot, obejmujgcy nastepujgce
informacje:

rszczegotowy opis zbadanego kotta, ze wskazaniem numeru
rysunku;

+ciSnienie proby w barach oraz czas trwania proby;
rwynik badan;

rmiejsce i date wykonania proby, w tym imiona i nazwiska
0séb wykonujgcych prébe.

Protokot powinien byé podpisany przynajmniej przez osobe
odpowiedzialng za przeprowadzenie prac oraz jednego_

Swiadka.

CSN EN 303- 5:2013
Art.5.4.1

Zatgczona
dokumentacja
techniczna.
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+
Badania podczas produkcji
CSN EN 303- 5:2013 .
Kazdy kociot powinien zosta¢ zbadany podczas produkcji, Art. 5.4.2
przy cisnieniu proby wynoszacym minimalnie 1,43 x PS.
Data badania: 2017-04-27
Warunki srodowiskowe: 26.2 °C 25.1% 98.31 kPa
temperatura wilgotnos$¢ wzgledna cisnienie barometryczne
Maksymalne cisnienie Zalecane cisnienie Zadane cisnienie Medium badawcze Doba zkousky
robocze [MPa] badania [MPa] badania [MPa] [min]
0.2 0.4 0.4 woda 30

Ocena po badaniu:

Podczas préby nie stwierdzono wystgpienia jakichkolwiek wyciekéw lub
zauwazalnego, nieodwracalnego odksztatcenia.

Akredytowany nr préby: Tytut préby:
TO001*
Préba spadku cisnienia hydraulicznego
Metoda badawcza: CSN EN 303-5:2013
Art.4.2.49
Zbadana probka: EEl Pellets 8kw, EEI Pellets 10kW
Zastosowane urzadzenia pomiarowe: Rozdziat Ill - Urzadzenia pomiarowe i badawcze

Wyniki oceny:

V_1.0-Brno-2017




Strojirensky zkuSebni dstav, s.p.
Instytut Badan Inzynieryjnych

Protokdt 39-11431/T

Strona 10z 52

Wymoég Wskazanie Ocena Uwaga
wymogu
Wytrzymatos¢ kotta po stronie wody
\Wytrzymatosci po stronie wody muszg zosta¢ okreslone dla tych .
. X oo . . . .| CSN EN 303-

przeptywdw, ktére odpowiadajg nominalnej wydajnosci cieplnej, c2013 A
przy dwdch deltach temperaturowych rzedu 10K i 20K pomiedzy ’ rt.

. L. . . . 4.2.4.9
ztgczami przeptywowymi i powrotnymi kotta. Wyniki nalezy
wykaza¢ w milibarach dla kazdego rozmiaru kotta oraz powinny
one odpowiadac wartosciom wskazanym przez producenta.
Uwaga: + Spetnia

- Nie spetnia

0 Nie dotyczy

x Nie badano
Wyniki pomiaru: EEIl Pellets 8 kW

nr Q AP
[-] [m*h7] [mbar]
delta 20 K 0.357 4.84
delta 10 K 0.714 5.23

Uwaga: Data i warunki badania - patrz test nr T 001* (test mocy zasilania, powrotu i sprawnosci).

Wyniki pomiaru: EEI Pellets 10 kw

nr Q AP

-] [m*h] [mbar]
delta 20 K 0.430 4.90
delta 10K 0.860 5.45

Uwaga: Data i warunki badania - patrz test nr T 001* (test mocy zasilania, powrotu i sprawnosci).
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Akredytowany nr proby: TO001* Tyt,ui Préba temperatury powierzchniowej
préby:
Metoda badawcza: CSN EN 303-5:2013
Art.5.12,5.16.4,4.3.6
Zbadana probka: EEl Pellets 8 kW, EEI Pellets 10kW
Zastosowane urzadzenia pomiarowe: Rozdziat Ill - Urzagdzenia pomiarowe i badawcze

Wyniki badan:

przekracza¢ temperatury pomieszczenia o wiecej, niz 60 K podczas
badania zgodnie z punktem 5.12. Wymaog dotyczacy spodu (dna)
nie obowigzuje w przypadkach, gdy producent deklaruje, iz kociot
przeznaczony jest do montazu na podtozu niepalnym.

\W przypadku badania wedtug punktu 5.12, temperatura
powierzchniowa przetgcznikdow obstugowych oraz wszelkich
elementdw przeznaczonych do obstugi dtonig podczas
uzytkowania kotta nie powinna przekraczac¢ temperatury
pomieszczenia o wiecej, niz nastepujace wartosci:

35 K dla metali i podobnych materiatow;

Wvmé Wskazanie Ocena Uwaga
ymog wymogu badawcza &
Temperatura powierzchniowa
Srednia temperatura powierzchniowa powinna zosta¢ zmierzona | ¢sN EN 303-
przy nominalnej wydajnosci cieplnej. W tym celu, konieczne jest 5:2013
dokonanie pomiaru na co najmniej 5 punktach na powierzchni *
kazdego kotta. W tych samych warunkach konieczne jest Art.5.12
zmierzenie temperatur krytycznych (np. drzwi kotta, przetgczniki
obstugowe).
Temperatura powierzchniowa na zewnatrz kotta (w tym spdd i CSN EN 303-
drzwi, lecz z wytgczeniem wylotu gazéw spalinowych i otwordéw 5:2013
konserwacyjnych kottéw z ciggiem naturalnym) nie powinna +
Art. 4.3.6
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45 K dla porcelany i podobnych materiatow;

~60 K dla plastikow i podobnych materiatow;

Odpornosc na przewodnosc¢ termiczng

Pomiar temperatury powinien by¢ wykonany na powierzchni
urzadzenia zasilajgcego, w poblizu linii paliwa, lecz przy
zachowaniu maksymalnej odlegtosci wynoszgcej mniej niz1 m
wzgledem kierunku zasilania od Scianki wewnetrznej komory
spalania.

W przypadku kottéw z wbudowanym lejem, pomiar temperatury
powinien by¢ wykonany na powierzchni urzagdzenia zasilajgcego, w
poblizu wbudowanego leja, przy zachowaniu maksymalne;j
odlegtosci wynoszgcej mniej niz 1 m wzgledem kierunku zasilania
od $cianki wewnetrznej komory spalania. Ponadto, nalezy
zmierzyé réwniez najwyzszg temperature powierzchniowa leja.

CSN EN 303-
5:2013

Art.5.16.4
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Wyniki pomiaru: EE| Pellets 8 kW

Srednie temperatury scianek, drzwi i oston kotta (°C):

Typ kotta EEI Pellets 8 kw
Typ paliwa Pellet drzewny - C1
Wydajnos¢ cieplna Nominalna Minimalna
Data testu 2017-04-27 2017-04-26
temperatura otoczenia (°C) 26.6 26.3
wilgotnos¢ (%) 26.0 26.1
cisnienie powietrza (kPa) 98.27 97.75
Sciana przednia 32.0 29.5
Sciana tylna 33.4 32.9
Sciana prawa 36.3 35.3
Sciana lewa 35.5 32.7
Sciana gérna 38.2 33.9
Sciana dolna 39.7 33.4

Temperatury elementéw sterowniczych (°C):

Elektryczny panel sterujacy (tworzywo

sztuczne) 350

Ogranicznik temperatury - STB (tworzywo 41.0
sztuczne)

Raczka drzwi gérnych (tworzywo sztuczne) 69.0

Raczka drzwi srodkowych (tworzywo sztuczne) 78.0

Raczka drzwi dolnych (tworzywo sztuczne) 66.0

Raczka drzwi przednich (tworzywo sztuczne) 33.0

Niepewnos¢ pomiarowa: 2 °C dla temperatur w zakresie (0 + 200) °C

"Powyzej wskazane rozszerzone niepewnosci pomiarowe liczone sg jako czynnik niepewnosci pomiarowej oraz
wspotczynnika rozszerzenia, k=2, odpowiednio do pewnosci pokrycia rzedu 95% wzgledem klasyfikacji
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standardowej. Niepewnosci nie odzwierciedlajg wptywu poboru prébek oraz niehomogenicznosci. Niepewnosé
standardowa zostata okreslona zgodnie z Dokumentem EA 4-02.”

Ocena po badaniu: Specyfikowane wartosci wzrostu temperatury nie zostaty przekroczone.
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Woyniki pomiaru: EE| Pellets 10 kW

Srednie temperatury scianek, drzwi i oston kotta (°C):

Typ kotta EEI Pellets 10 kw
Typ paliwa Pellet drzewny - C1
Wydajnos¢ cieplna Nominalna Minimalna
Data testu 2017-04-27 2017-04-26
temperatura otoczenia (°C) 26.6 26.3
wilgotnos¢ (%) 25.1 26.1
cisnienie powietrza (kPa) 98.31 97.75
Sciana przednia 34.5 29.5
Sciana tylna 32.7 32.9
Sciana prawa 38.8 35.3
Sciana lewa 36.2 32.7
Sciana gérna 37.7 33.9
Sciana dolna 37.9 33.4

Temperatury elementéw sterowniczych (°C):

Elektryczny panel sterujacy (tworzywo

sztuczne) 37.0

Ogranicznik temperatury - STB (tworzywo 44.0
sztuczne)

Raczka drzwi gérnych (tworzywo sztuczne) 70.0

Raczka drzwi srodkowych (tworzywo sztuczne) 78.0

Raczka drzwi dolnych (tworzywo sztuczne) 69.0

Raczka drzwi przednich (tworzywo sztuczne) 34.0

Niepewnos¢ pomiarowa: 2 °C dla temperatur w zakresie (0 + 200) °C

"Powyzej wskazane rozszerzone niepewnosci pomiarowe liczone sg jako czynnik niepewnosci pomiarowej oraz
wspotczynnika rozszerzenia, k=2, odpowiednio do pewnosci pokrycia rzedu 95% wzgledem klasyfikacji
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standardowej. Niepewnosci nie odzwierciedlajg wptywu poboru prébek oraz niehomogenicznosci. Niepewnosé
standardowa zostata okreslona zgodnie z Dokumentem EA 4-02.”

Ocena po badaniu: Specyfikowane wartosci wzrostu temperatury nie zostaty przekroczone.
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Tytut Préba ciepta wyjsciowego, wejsciowego i wydajnosci

Akredytowany nr proby:
préby: T001*

Proba temperatury produktu spalania

Metoda badawcza:

Zbadana probka: EEI Pellets 8 kW, EEI Pellets 10kW
Zastosowane urzadzenia pomiarowe: Rozdziat Ill - Urzadzenia pomiarowe i badawcze
Wyniki badan:

Srednie wartosci mierzone i obliczeniowe (paliwa state):

CSN EN 303-5:2013 Art. 4.4.2,4.4.3,5.7 t0 5.10

Préba: l. 1.

Typ kotta: EEI Pellets 8 kw

Data badania: 2017-04-25 2017-04-24
Zbadana wydajnos¢: Nominalna Minimalna

Typ paliwa:

Pellet drzewny - C1

Czas spalania, zasilanie (automatyczne)

Minimum 6 godzin

Nominalna wydajnos¢ cieplna (specyfikowana przez 8.3 8.3
producenta) [kw]

Temperatura gazéw spalinowych [°C] 89.2 68.3
Dodana masa paliwa [keg/h] 1.860 0.590
Temperatura wody na wlocie [°C] 55.1 62.7
Temperatura wody na wylocie [°C] 72.7 70.4
Temperatura wody chtodzacej [°C] 11.9 124
Predkos¢ przeptywu wody chtodzacej [m3/h] 0.4101 0.2830
Ciag [Pa] 9.8 7.5
Temperatura otoczenia [°C] 26.6 26.3
\Wilgotnos¢ wzgledna [%] 26.0 26.1

V_1.0-Brno-2017




Strojirensky zkuSebni dstav, s.p.
Instytut Badan Inzynieryjnych

Protokdt 39-11431/T

Strona 19z 52

Cisnienie barometryczne [kPa] 98.27 97.75
Analiza produktow spalania:
Préba (czas spalania): | Il
Tlen O3 [%] 8.11 14.04
Dwutlenek wegla CO; [%] 12.10 6.57
Tlenek wegla CO [ppm] 134 229
Wyzsze weglowodory - THC/OGC [ppm] 2 7
Tlenki wodoru NOx [ppm] 89 47
Tlenki siarki SO, [ppm] 0 3
Pomocnicze wartosci procesu spalania (paliwa state):
Préba (czas spalania): l. II.
[m3/
Stechiometryczna objetosc¢ tlenu kg] 0.947 0.948
[m3/
Stechiometryczna objetos¢ powietrza kgll 4.510 4,513
Objetos¢ stechiometryczna suchych produktéw [m3/
spalania kgl] 4.443 4.446
Maksymalna zawartos¢ CO, [%} 19.79 19.79
Stechiometryczna wielokrotnos¢ powietrza [-] 1.62 2.98
Objetos¢ suchych produktéw spalania, rzeczywista [m?/ 7.259 13.340
kgl
3
Zawartosé H,0 w powietrzu spalania I[:;] / 0.068 0.124
3
Zawarto$¢ H,0 w produktach spalania I[:;] / 0.820 0.877
Przeptyw masowy gazéw spalinowych ][kg/s 0.00542 0.00301
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Wartosci obliczeniowe - przeglqd wartosci termicznych

Préba (czas spalania):

Strata ciepta jawnego produktow

) [%] 4.0 4.6
spalania
Strata niecatkowitego spalania - %] 01 0.2
gaz
Strata nl.ecafkowmego spalania - %] 01 0.0
mechaniczne
?trata o'dplywu ciepta do %] 33 73
Srodowiska
Strata catkowita [%] 7.4 12.2
Wydajnos¢ - metoda posrednia [%] 92.6 87.8
Dodana masa paliwa - rzeczywista [kg/h ] 1.867 0.592
Ciepto wejsciowe [kw] 9.0 2.8
Wydajnos¢ cieplna [kw] 83 2.5
Nlepewnosc okreslenia wydajnosci (kW] 0.4 01
cieplnej
Wydajnos¢ - metoda
bezposrednia [%] 92.2 87.5
Wydajnosé / wydajnos¢ nominalna [%] 99.6 30.0
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Przy wydajnosci nominalnej, spalajgc Pellet drzewny - C1, wydajnosc¢ kotta spetnia wymogi wedtug Klasy 5

zgodnie z CESN EN 303-5:2013, Rys. 1.

Zmierzona wydajno$¢ cieplna zawiera sie w tolerancji + 8%;

Klasa Kottfa 5;

Przy wydajnosci nominalnej, temperatura produktu spalania wynosi mniej niz

Ocena po badaniu:

160 K powyzej temperatury otoczenia;

Przy spalaniu pelletu drzewnego - C1, okres spalania wynosi ponad 6 godzin;

Minimalna wydajnos¢ cieplna wynosi 30% wydajnosci nominalnej.

Wyniki badan:

Srednie wartosci mierzone i obliczeniowe (paliwa stafe):

Préba: l. I.

Typ kotta: EEI Pellets 10 kw

Data badania: 2017-04-25 2017-04-24
Zbadana wydajnosc: Nominalna Minimalna

Typ paliwa:

Pellet drzewny - C1

Czas spalania, zasilanie (automatyczne)

Minimum 6 godzin

Nominalna wydajnos¢ cieplna (specyfikowana przez 10 10
producenta) [kw]

Temperatura gazéw spalinowych [°C] 100.0 68.3
Dodana masa paliwa [kg/h] 2.200 0.590
Temperatura wody na wlocie [°C] 56.5 62.7
Temperatura wody na wylocie [°C] 73.4 70.4
Temperatura wody chtodzgcej [°C] 121 124
Predkos¢ przeptywu wody chtodzacej [m3/h] 0.5008 0.2830
Ciag [Pa] 114 7.5
Temperatura otoczenia [°C] 26.2 26.3
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\Wilgotnosc wzgledna [%] 25.1 26.1
Cisnienie barometryczne [kPa] 98.31 97.75
Analiza produktow spalania:
Préba (czas spalania): | Il
Tlen O3 [%] 8.30 14.04
Dwutlenek wegla CO; [%] 12.04 6.57
Tlenek wegla CO [ppm] 66 229
Wyzsze weglowodory - THC/OGC [ppm] 1 7
Tlenki wodoru NOx [ppm] 99 47
Tlenki siarki SO, [ppm] 0 3
Pomocnicze wartosci procesu spalania (paliwa state):
Préba (czas spalania): l. II.
[m3/
Stechiometryczna objetosc¢ tlenu kg] 0.947 0.948
[m3/
Stechiometryczna objetos¢ powietrza kgll 4.510 4,513
Objetos¢ stechiometryczna suchych produktéw [m3/
spalania kgl] 4.443 4.446
Maksymalna zawartos¢ CO, [%} 19.79 19.79
Stechiometryczna wielokrotnos¢ powietrza [-] 1.62 2.98
Objetos¢ suchych produktéw spalania, rzeczywista [m?/ 7.301 13.340
kgl
3
Zawartosé H,0 w powietrzu spalania I[:;] / 0.065 0.124
3
Zawarto$¢ H,0 w produktach spalania I[:;] / 0.817 0.877
Przeptyw masowy gazéw spalinowych ][kg/s 0.00644 0.00301

V_1.0-Brno-2017




Strojirensky zkuSebni dstav, s.p.
Instytut Badan Inzynieryjnych

Protokdt 39-11431/T

Strona 23z 52

Wartosci obliczeniowe - przeglqd wartosci termicznych

Préba (czas spalania): . 1.
Strata f:lep’ra jawnego produktow (%] 47 16
spalania
Strata niecatkowitego spalania - %] 00 0.2
gaz
Strata nl.ecafkowmego spalania - %] 01 0.0
mechaniczne
?trata o'dplywu ciepta do %] 31 73
Srodowiska
Strata catkowita [%] 8.0 12.2
Wydajnos¢ - metoda posrednia [%] 92.6 87.8
Dodana masa paliwa - rzeczywista [kg/h ] 2.209 0.592
Ciepto wejsciowe [kw] 10.6 2.8
Wydajnos¢ cieplna [kw] 9.7 2.5
Nlepewnosc okreslenia wydajnosci (kW] 0.4 01
cieplnej
Wydajnos¢ - metoda

. . 91.6 87.5
bezposrednia [%]
Wydajnosé / wydajnos¢ nominalna [%] 97.2 24.9
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Przy wydajnosci nominalnej, spalajgc Pellet drzewny - C1, wydajnosc¢ kotta spetnia wymogi wedtug Klasy 5
zgodnie z CESN EN 303-5:2013, Rys. 1.

Zmierzona wydajno$¢ cieplna zawiera sie w tolerancji + 8%;

Klasa Kottfa 5;

Przy wydajnosci nominalnej, temperatura produktu spalania wynosi mniej niz
160 K powyzej temperatury otoczenia;

Ocena po badaniu:

Przy spalaniu pelletu drzewnego - C1, okres spalania wynosi ponad 6 godzin;

Minimalna wydajnos¢ cieplna wynosi 30% wydajnosci nominalnej.

V_1.0-Brno-2017



Strojirensky zkuSebni dstav, s.p.

Instytut Badan Inzynieryjnych

Protokdt 39-11431/T

Strona 25252

Analiza paliwa

Typ paliwa Pellet drzewny - C1
Wskaznik analityczny Symbol Jednostka Wartos¢ Niepewnos¢
Wyzsze ciepto spalania Qs [MJ/kg] 18.76 0.22
Nizsze ciepto spalania Q [MJ/kg] 17.28 0.22
Eia::;‘g'ti:;r‘:‘mda' W stanie e [% masy] 5.92 0.01
Popiot A [% masy] 0.33 0.002
Wegiel C [% masy] 47.59 0.24
Wodor H [% masy] 6.12 0.20
Azot N [% masy] 0.05 0.14
Siarka S [% masy] 0.007 0.004
Chlor cl [% masy] 0.014 0.003
Tlen - obliczenie dla 100% 0 [% masy] 39.97
o | | 0| oo

Uwaga: Préobka w stanie pierwotnym

Niepewnos¢ pomiarowa:

Wskazana w Wynikach pomiaréw

"Powyzej wskazane rozszerzone niepewnosci pomiarowe liczone sg jako czynnik niepewnosci pomiarowej oraz
wspotczynnika rozszerzenia, k=2, odpowiednio do pewnosci pokrycia rzedu 95% - dla klasyfikacji standardowe;j.
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Akredytowany nr préby: T 071* M Pobor energii elektrycznej
préby:
Metoda badawcza: CSN EN 303-5:2013
Art. 5.8.5
Zbadana probka: EEI Pellets 8 kW, EEI Pellets 10kW
Zastosowane urzadzenia pomiarowe: Rozdziat Ill - Urzagdzenia pomiarowe i badawcze

Wyniki badan:

Wymoég

Wskazanie
wymogu

Ocena po
badaniu

Uwaga

Pobor energii elektrycznej

W trakcie badan, pobdr energii elektrycznej nalezy ustali¢ wedtug
EN 15456.

Wartosci maksymalnego poboru, w stanie spoczynku, nominalnej
wydajnosci cieplnej i minimalnej wydajnosci cieplnej nalezy
wskazac¢ w protokole z badan. W przypadku kottéw z uktadami
automatycznego zasilania (linia paliwa), pobdr energii elektrycznej
kotta i linii paliwa nalezy ustali¢ i wykazac¢ odrebnie.

Sredni pobdr energii elektrycznej w stanie spoczynku nalezy
mierzy¢ przez minimum 10 minut i wykaza¢ w watach. W
przypadku, gdy czynnosci obstugowe wptywajg na pobdr energii
elektrycznej, moze by¢ konieczne wydtuzenie czasu.

CSN EN 303-
5:2013

Art. 5.8.5

Wyniki badan:

EEl Pellets

8kw

Maksymalny pobdor mocy

485 W

Pobdr mocy przy nominalnej wydajnosci grzewczej

56 W

Pobdr mocy przy minimalnej wydajnosci grzewczej

20W

Pobdr mocy w trybie STAND BY

2W

Maksymalny pobdr mocy dla uktadu zaptonowego

345W
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Maksymalny pobdér mocy dla zasilania paliwa (linia paliwowa)

110 W

Uwaga: Data i warunki badania - patrz test nr T 001* (test mocy zasilania, powrotu i sprawnosci).

Wyniki badan:

EEI Pellets 10kw
Maksymalny pobdér mocy 485 W
Pobdr mocy przy nominalnej wydajnosci grzewczej 68 W
Pobdr mocy przy minimalnej wydajnosci grzewczej 20W

Pobdr mocy w trybie STAND BY 2W

Maksymalny pobdér mocy dla uktadu zaptonowego 345W
Maksymalny pobdér mocy dla zasilania paliwa (linia paliwowa) 110 W

Uwaga: Data i warunki badania - patrz test nr T 001* (test mocy zasilania, powrotu i sprawnosci).
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Akredytowany nr

préby:

TO001*  Tytut

proby:

Préba wydajnosci spalania - emisje

Metoda badawcza:

Zbadana prdbka:

Zastosowane urzgdzenia pomiarowe:

CSN EN 303-5:2013

Art.5.7.3,5.7.4,5.9,5.10.4

EEl Pellets 8 kW, EEI Pellets 10 kW

Rozdziat Ill - Urzadzenia pomiarowe i badawcze

Wymoég \Wskazanie [Ocena po [Uwagi
wymogu badaniu
Limity emisyjne
Spalanie powinno by¢ typu niskoemisyjnego. Wymaog uznaje sie
za spetniony w przypadku, gdy wartosci emisji wykazane w Tabeli |CSN EN 303-
6 nie sg przekraczane w przypadku pracy przy nominalnej 5:2013 Art. +
wydajnosci grzewczej lub - w razie kottéw z regulowanym 4.4.7
zakresem wydajnosci grzewczej - przy pracy przy nominalnej
wydajnosci grzewczej i minimalnej wydajnosci grzewczej, wedtug
5.7,5.9i5.10.
Tabela 6
Limity emisyjne
Nominalna
wydajnosé co OGC/THC Pyt
cieplna
Zasilanie Paliwo mg/m3 przy 10% O,
Klasa | Klasa | Klasa Klasa Klasa | Klasa | Klasa | Klasa Klasa
kw
3 4 5 3 4 5 3 4 5
<50 5000 150
Biogeniczne | > 50 <150 | 2500 100 150
>150 <500 | 1200 100
Manualne 1200 700 50 30 75 60
<50 5000 150
Kopalne | >50<150 | 2500 100 125
>150 <500 | 1200 100
Automatyczna | Biogeniczne <50 3000 1000 500 100 30 20 150 60 40

V_1.0-Brno-2017




Strojirensky zkuSebni dstav, s.p.
Instytut Badan Inzynieryjnych

Protokdt 39-11431/T

Strona 29z 52

>50 <150 2500 80
>150<500| 1200 80
<50 3000 100

Kopalne | >50 <150 | 2500 80 125
>150<500| 1200 80

UWAGA 1: Wartosci pytdéw w niniejszej Tabeli oparte sg na doswiadczeniu metody
filtrowania grawimetrycznego. Stosowana metoda musi by¢ wykazana w protokole z badan.
Emisja czastek statych mierzona wedtug wskazanej Normy Europejskiej nie obejmuje
kondensowalnych zwigzkéw organicznych, ktére moga tworzy¢ dodatkowe czgstki state po
wymieszaniu gazu spalinowego z powietrzem otoczenia. Przedstawione wartosci nie sg
zatem bezposrednio odnoszalne do wartosci mierzonych metodami wykorzystujgcymi tunel
rozcienczajgcy. Nie mogg one by¢ tez bezposrednio przetozone na stezenia czgstek statych w
powietrzu otoczenia.

UWAGA 2: Dodatkowe metody badawcze oraz limity emisyjne obowigzujgce w niektdrych
krajach podano w Rozbieznosciach A w Zataczniku C.

P Odnosi sie do suchego wylotowego gazu spalinowego, 0 °C, 1013 mbar.

P Kotty klasy 3 na paliwa typu E wedtug 1.2.1 lub paliwa typu e wedtug 1.2.3 w
przedstawionej Tabeli, oraz klasyfikowane jako paliwa E i e nie muszg spetnia¢ wymogow
zwigzanych z emisjg pytow. Wartosc¢ rzeczywista powinna zosta¢ wykazana w dokumentacji
technicznej i nie powinna przekracza¢ 200 mg/m3 przy 10 % 02.
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Wyniki pomiaru: EE| Pellets 8 kW - Pellet drzewny - C1

Wartosci $rednie
Wydajnoéé Wartosci zmierzone Wartosci przeliczone 0,=10%
Meta | 0: | cor | co OGCC/TH no, | PU'| co |oac/THC| NoO, Dust
ol | 61 | tooml | | topml (™) (me/me) | e/ | [mg/m] | (me/m
Nominalna | 8.11 | 12.10 134 2 89 42 143 3 156 36
Minimalna | 14.04 | 6.57 229 7 47 21 453 18 152 33

Ocena po badaniu:

EEl Pellets 8 kW - Pellet drzewny - C1 spetnia, przy nominalnej i minimalnej wydajnosci grzewczej, wymogi
emisyjne wedtug Klasy 5, zgodnie z CSN EN 303-5:2013 Tabela 6.
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Wyniki pomiaru: EE| Pellets 10 kW - Pellet drzewny - C1

Wartosci $rednie
Wydajnoéé Wartosci zmierzone Wartosci przeliczone 0,=10%
Meta | 0: | cor | co OGCC/TH no, | PU'| co |oac/THC| NoO, Dust
ol | 61 | tooml | | topml (™) (me/me) | e/ | [mg/m] | (me/m
Nominalna | 8.30 | 12.04 66 1 99 42 72 2 176 37
Minimalna | 14.04 | 6.57 229 7 47 21 453 18 152 33

Ocena po badaniu:

EEI Pellets 10 kW - Pellet drzewny - C1 spetnia, przy nominalnej i minimalnej wydajnosci grzewczej, wymogi
emisyjne wedtug Klasy 5, zgodnie z CSN EN 303-5:2013 Tabela 6.
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Akredytowany nr

Tytut préby:

Proba ciepta wyjsciowego, wejsciowego i wydajnosci

préby: TO001* Proba wydajnosci spalania - emisje
Wymagania: CSN EN 303-5:2013

Zbadana prébka:

Zatgcznik C,

Rozbieznos¢ wzgledem wersji austriackiej, C.2.2, C.2.3

EEI Pellets 8kW, EEI Pellets 10kW

Wyniki badan: Ocena wynikdw badania wskazana jest wytgcznie w niniejszym Protokole z Badan.

Wymog

Wskazanie wymogu

Ocena po badaniu

Sprawnos¢ kotta przy nominalnej wydajnosci cieplnej i
minimalnej wydajnosci cieplnej

Kociot

Sprawno$¢ minimalna

Kotty grzewcze na paliwa

7 0,
state 2%
a) zasilane manualnie

do 10 kW 79%

>10 do 200 kW

(71,3 + 7,7 log Pn) %

>200 kW 89 %
a) zasilane automatycznie
do 10 kW 80 %

>10 do 200 kW

(72,3 + 7,7 log Pn) %

>200 kW

90 %

UWAGA Pn odpowiada nominalnej wydajnosci
grzewczej (Qn w niniejszej normie)

CSN EN 303- 5:2013

Zatacznik C, Rozbieznosé

Pellet drzewny - C1

wzgledem wersji
austriackiej, C.2.2
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Wymaég

Wskazanie wymogu

Ocena po badaniu

Limity emisyjne

Mate kotty na automatycznie zasilane paliwa state

CSN EN 303- 5:2013

Zatacznik C, Rozbieznosé

wzgledem wersji

Limity emisyjne mg-MJ

Pell Pell Inne
ellety ellety standary
Parametr| Drzewne Drzewne Inne
. zowane
paliwa liwa
- Ogrzewacze |Ogrzewacze| drzewne pa .
. biogenic
Pokojowe | centralne
zne
co 5002 250° 250° 5002
NOx 100 100 100 300
OGC/THC 30 20 30 20
Dust 25 20 30 35

austriackiej, C.2.3

Pellet drzewny — C1

P Wartos¢ graniczng mozna przekroczyé o 50 % podczas pracy w obcigzeniu czesciowym wynoszacym 30 %
nominalnej wydajnosci grzewczej.
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Wyniki pomiaru: EE| Pellets 8kW - Pellet drzewny - C1

Mierzona
Wydajnosc grzewcza kotta Sprawnos¢ minimalna efektywnos¢
Nominalna 92.2
Minimalna 80.0 87.5
Ocena po badaniu:
Zmierzona wydajnosé kotta EEI Pellets 8 kW - Pellet drzewny - C1 jest wyisza, niz wymagana.
Wyniki pomiaru: EE| Pellets 8 kW - Pellet drzewny - C1

Wartosci $rednie
Wydajnos¢ Wartosci zmierzone Wartosci przeliczone 0,=0%
grzewcza
kotta 0. co NOx | OGC/THC Pyt co NOx OGC/THC Pyt
[%] |lppm]|[ppm] | [ppm] | [mg/m?®] | [mg/MJ] | [mg/MI] [mg/MI] | [mg/MI]

Nominalna| 8.11 | 134 89 2 42 70 77 1 18
Minimalna | 14.04 | 229 47 7 21 222 75 9 16

Ocena po badaniu:

Zmierzone wartos$ci emisyjne kotta EEl Pellets 8 kW - Pellet drzewny - C1 nie przekraczajg specyfikowanych

wartosci.

Wyniki pomiaru: EE| Pellets 10kW - Pellet drzewny - C1

Mierzona
Wydajnosc grzewcza kotta Sprawnos¢ minimalna efektywnos¢
Nominalna 91.6
Minimalna 80.0 87.5

Ocena po badaniu:

Zmierzona wydajnosé kotta EEI Pellets 10 kW - Pellet drzewny - C1 jest wyzsza, niz wymagana.
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Wyniki pomiaru: EE| Pellets 10 kW - Pellet drzewny - C1

Wartosci Srednie
Wydajnos¢ Wartosci zmierzone Wartosci przeliczone 0,=0%
grzewcza
kotta 02 co NOx | OGC/THC Pyt Cco NOx OGC/THC Pyt
[%] |[ppm] | [ppm] | [ppm] | [mg/m3] | [mg/MJ] | [mg/MJ] [mg/MJ] [mg/MJ]
Nominalna| 8.30 66 99 1 42 35 86 1 18
Minimalna | 14.04 | 229 47 7 21 222 75 9 16

Ocena po badaniu:

Zmierzone wartos$ci emisyjne kotta EEl Pellets 10 kW - Pellet drzewny - C1 nie przekraczajg specyfikowanych

wartosci.
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Tytut préby:
Akredytowany nr

Préba ciepta wyjsciowego, wejsciowego i wydajnosci

préby: TO001* Préba wydajnosci spalania - emisje
Wymagania: CSN EN 303-5:2013

Zatgcznik C

Rozbieznos¢ wzgledem wersji dunskiej, C.4.1, C.4.2

Zbadana prdbka:

EEI Pellets 8kw, 10 kW

Wyniki badan: Ocena wynikdw badania wskazana jest wytgcznie w niniejszym Protokole z Badan.

Wymoég

Wskazanie wymogu

Ocena po badaniu

Wydajnos¢ Kotta

Wedtug Dunskiego Kodeksu Budowlanego BR0OS8, Punkt
8.5.1.4, Podpunkt 7, kotty na wegiel, koks, biopaliwo lub
biomase powinna cechowa¢ wydajnos¢ odpowiadajgca
Klasie 3 wedtug EN 303-5.

CSN EN 303- 5:2013
Zatgcznik C, Rozbieznosé
wzgledem wersji

Minimalna wydajnos¢ (67 + 6 log Qn) %

dunskiej, C.4.1

Do kottéw powyzej 300 kW stosuje sie wymag
odpowiadajgcy 300 kW.

Pellet drzewny - C1

Wymag

Wskazanie wymogu

Ocena po badaniu

Limity emisyjne

Wedtug Dunskiego Rozporzadzenia EPA nr 1432 z dnia
11-12-2007, w Danii dopuszcza sie stosowanie kottéw
wytacznie Klasy 3 (lub wyzszej).

CSN EN 303- 5:2013

Zatgcznik C, Rozbieznos¢
wzgledem wersji
dunskiej, C.4.2

Zasilani| Paliwo | Nominalna |Wartosci graniczne emisji
e wydajnos¢ a
cieplna

co ‘oec/‘ Pyt

Pellet drzewny - C1
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THC
mg-m3 przy 10% O,
Klasa
kw
3
<50 5000 150
f—;zgm >50do150 | 2500 150
_ 100
> 150 do 300 1200
Manual
ne <50 5000 | 150
Kopalne [>50 do 150 2500 125
>150do 300 | 1200 100
<50 3000
Blogenic K e do150 | 2500 150
zne
80
> 150 do 300 1200
Automat
pezne <50 3000 | 100
Kopalne [>50 do 150 2500 125
80
>150do 300 | 1200
? Dotyczy suchego wylotowego gazu spalinowego, 0 °C, 1 013 mbar.
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Woyniki pomiaru: EE| Pellets 8 kW - Pellet drzewny - C1

Wydajnos¢ grzewcza kotta Sprawnos¢ minimalna | Sprawnos$¢ mierzona
Nominalna 92.2
72.5
Minimalna 87.5
Ocena po badaniu:
Zmierzona wydajnos¢ kotta EEI Pellets 8 kW - Pellet drzewny - C1 jest wyisza, niz wymagana.
Wyniki pomiaru: EE| Pellets 8 kW - Pellet drzewny - C1
Wartosci srednie emisji

Wydajnos¢ Wartosci zmierzone Wartosci przeliczone 0,=10%
grzewcza
kotta 0 co OGC/THC Pyt co OGC/THC Pyt

% [ppm] [ppm] [mg/m?] [mg/m?] [mg/m?] [mg/m?]
Nominalna 8.11 134 2 42 143 3 36
Minimalna 14.04 229 7 21 453 18 33

Ocena po badaniu:

Zmierzona warto$¢ emisji kotta EEl Pellets 8 kW - Pellet drzewny - C1 nie przekracza wartosci specyfikowanych.
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Woyniki pomiaru: EE| Pellets 10 kW - Pellet drzewny - C1

Wydajnos¢ grzewcza kotta

Sprawnos$¢ minimalna

Sprawnos$¢ mierzona

Nominalna

Minimalna

73.0

91.6

87.5

Ocena po badaniu:

Zmierzona wydajnos¢ kotta EEI Pellets 10 kW - Pellet drzewny - C1 jest wyzsza, niz wymagana.

Wyniki pomiaru: EE| Pellets 10 kW - Pellet drzewny - C1

Wartosci srednie emisji
Wydajnosc¢ Wartosci zmierzone Wartosci przeliczone 0,=10%
grzewcza
kotta 0, co OGC/THC Pyt co OGC/THC Pyt
% [ppm] [ppm] [mg/m?] [mg/m?] [mg/m?] [mg/m?’]
Nominalna 8.30 66 1 42 72 2 37
Minimalna 14.04 229 7 21 453 18 33

Ocena po badaniu:

Zmierzona warto$¢ emisji kotta EEIl Pellets 10 kW - Pellet drzewny - C1 nie przekracza wartosci

specyfikowanych.
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Akredytowany nr TO0O01* Tytut Proba ciepta wyjsciowego, wejsciowego i wydajnosci
préby: préby:

Préba wydajnosci spalania - emisje
Wymagania: CSN EN 303-5:2013

Zatacznik C

Rozbieznos¢ wzgledem wersji niemieckiej, C.5.1, C.5.2

Zbadana prdébka:

EEI Pellets 8 kw, EEI Pellets 10kW

Wyniki badan: Ocena wynikdw badania wskazana jest wytgcznie w niniejszym Protokole z Badan.

Limity emisji wskazywane sg w Rozdziale 2, punkty 4, 5 i
Zatgczniku 2 Niemieckiego Rozporzadzenia w sprawie Kontroli
Emisji "Erste Verordnung zur Durchfiihrung des Bundes-
Immissionsschutzgesetzes (Verordnung tiber kleine und
mittlere Feuerungsanlagen - 1. BImSchV)". Kotty zasilane
paliwami statymi powinny by¢ montowane, posiadac cechy
oraz by¢ wigczane do uzytku wytgcznie pod warunkiem
spetnienia ponizej przedstawionych wymogow aktu prawnego
"1. BImSchV":

Zatacznik C,
Rozbieznosé
wzgledem wersji
niemieckiej,
C.5.1,C.5.2

Nominalny
Paliwo wg zdak.res’ . Pyt co
ajnosc
§3(1) wydal ! g/m3 g/m?
kw
Etap 2: Pozycje od 1 do >
. > 0,02 0,4
Urzadzenia [5a 4
montowane
po Pozycje od 6 do7| =230 <500 | 0,02 0,4
31.12.2014
> 500 0,02 0,3

Wyvmé \Wskazanie
ymog 'wymogu Ocena po badaniu
Limity emisyjne
Tabela 7 - Limity emisji CSN EN 303-
5:2013

Pellet drzewny - C1
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Pozycje od 8 do
13

24 <100 0,02 0,4

UWAGA Rozbiezno$¢ wzgledem zdania 1 odnosnie systemdw spalania
(urzadzen) wytgcznie zasilanych paliwami wg §3 artykut 1 Punkt 4 w postaci
szczapOw - do systemow spalania (urzadzen) stosuje sie limity wedtug Etapu 2
pod warunkiem ich montazu po 31.12.2016.

Wyniki pomiaru: EEI Pellets8 kw - Pellet drzewny - C1

Wartosci srednie emisji
L Wartosci zmierzone Wartosci przeliczone 0,=13%
Wydajnos¢
grzewcza kotfa 0, co Dust co Dust
[%] [ppm] [mg/m?] [g/m3] [g/m?]
Nominalna 8.11 134 42 0.104 0.026
Minimalna 14.04 229 21 0.329 0.024

Ocena po badaniu:

Zmierzone warto$ci emisyjne kotta EEl Pellets 8 kW - Pellet drzewny - C1 przekraczajg wartosci specyfikowane.

Wyniki pomiaru: EE| Pellets 10 kW - Pellet drzewny - C1

Wartosci srednie emisji
Ly Wartosci zmierzone Wartosci przeliczone 0,=13%
Wydajnos¢
grzewcza kotfa 0, co Dust co Dust
[%] [ppm] [mg/m?] [g/m’] [g/m’]
Nominalna 8.30 66 42 0.052 0.027
Minimalna 14.04 229 21 0.329 0.024

Ocena po badaniu:

Zmierzone wartosci emisyjne kotta EEI Pellets 10 kW - Pellet drzewny - C1 przekraczajg wartosci
specyfikowane.
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Akredytowany nr TO001*  Tytut Préba ciepta wyjsciowego, wejsciowego i wydajnosci
préby: préby:

Proba wydajnosci spalania - emisje
Wymagania: CSN EN 303-5:2013

Zatgcznik C

C.6 Rozbieznos¢ wzgledem wersji szwajcarskiej

Zbadana prc')bka: EEI Pellets 8 kW, EEI Pellets 10kW

Wyniki badan: Ocena wynikdw badania wskazana jest wytgcznie w niniejszym Protokole z Badan.

Ocena po

Specyfikacja Wskazanie wymogu |badaniu

Limity emisyjne

Punkty 4.4.7, Tabela 7 CSN EN 303-5:2013 |  Pellet
drzewny -
Limity emisji sg regulowane w Zatgczniku 4 Szwajcarskiego Rozporzadzenia w Zatacznik C c1
sprawie Ograniczania Zanieczyszczenia Powietrza ([OAPC] SR 814.318.142.1) z
dnia 1985-12-16 (na dzien 2010-07-15). C.6 Rozbieznos¢
wzgledem wersji
Kotty zasilane biomasg drzewng moga by¢ wprowadzane do handlu wyfacznie szwajcarskiej

w razie spetnienia nastepujgcych specyfikacji OAPC:
-deklaracje zgodnosci (Rysunek 20 OAPC);

-Rysunki 1, 212, 23 Zatgcznika 4 OAPC;

-Rysunki 31, 32 Zatgcznika 5 OAPC.

Wartosci emisyjne kottédw zasilanych paliwem weglowym lub drzewnym nie
powinny przekraczaé nastepujacych limitéw:

Wymogi szczegdlne (limity emisyjne)? dla

Typ instalacji tlenku wegla (CO) i czastek statych (pytu)

CO (mg-m3) Pyt (mg-m3)
Kotty na szczapy i kotty na 800 50
wegiel, manualne zasilanie
800 50
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Kotty na drewno
rozdrobnione i kotty na

wegiel, automatyczne
zasilanie

Kotty na Pellet Drzewny,
automatyczne zasilanie

@ Odnosi sie do podstawy tlenowej:
-dla kottéw na drewno w stanie naturalnym, 13% objetosci; +

-dla kottéw na wegiel, 7% objetosci.

Zawartos¢ siarki w weglu, brykiecie weglowym i koksie nie powinna przekraczac¢ 3%. Kotty na
biomase niedrzewng powinny spetniaé nastepujace wymogi specyfikacyjne OAPC:

-Rysunki 741, 742, 743 Zatacznika 2 OAPC;
-Rysunki 81, 82 Zatgcznika 3 OAPC.

Wedtug Rysunku 743, Zatacznik 2 OPAC, biomasa niedrzewna, taka jak odpady biogeniczne i
produkty rolnicze mogg by¢ spalane wytgcznie w kottach o wydajnosci grzewczej przynajmniej 70
kW. Takie urzagdzenia wymagajg dopuszczenia i powinny spetnia¢ bardziej rygorystyczne limity
emisji wedtug Rysunku 742, Zatgcznik 2 do OPAC. 0
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Wyniki pomiaru: EE| Pellets_8 kW - Pellet drzewny - C1
\Wartosci srednie emisji

L Wartosci zmierzone Wartosci przeliczone 0,=13%
Wydajnosé
grzewcza kotta 0. co Dust co Dust

[%] [ppm] [mg/m?3] [mg/m?3] [mg/m?3]

Nominalna 8.11 134 42 104 26
Minimalna 14.04 229 21 329 24

Ocena po badaniu:

Zmierzone wartosci emisyjne kotta EEl Pellets_8 kW - Pellet drzewny - C1 przekraczajg specyfikowane wartosci.

Wyniki pomiaru: EEl Pellets 10 kW - Pellet drzewny - C1

\Wartosci srednie emisji
L Wartosci zmierzone Wartosci przeliczone 0,=13%
Wydajnos¢
grzewcza kotfa 0. co Dust co Dust
[%] [ppm] [mg/m?] [mg/m?] [mg/m?]
Nominalna 8.30 66 42 52 27
Minimalna 14.04 229 21 329 24

Ocena po badaniu:

Zmierzone wartosci emisyjne kotta EEl Pellets 10 kW - Pellet drzewny - C1 przekraczajg specyfikowane
wartosci.
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Akredytowany nr Tytut préby:
préby:

To01* Proba dziatania elementéw sterowniczych, regulacyjnych i
zabezpieczajacych

Préba wydajnosci spalania - emisje

Metoda badawcza: CSN EN 303-5:2013
Art.5.13, 5.14, 5.16.1, 5.16.2, 5.16.3
CSN EN 303-5:2013

Art.5.9,5.10.4

Zbadana probka: EEI Pellets 8 kW, EEI Pellets 10kW

Zastosowane urzadzenia pomiarowe: Rozdziat Ill - Urzadzenia pomiarowe i badawcze

Wyniki badan:
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Wskazanie Ocena

Wymog wymogu badawcza

Uwagi

Sprawdzenie funkcyjne sterownika temperaturowego oraz
ogranicznika temperatury kotta

Predkos¢ przeptywu po stronie wody powinna odpowiadac¢ wartosci
specyfikowanej dla préby nominalnej wydajnosci grzewcze;j.
[Temperatura przeptywu rzedu 75 °C nie powinna by¢ przekroczona
na poczatku préby.

Nalezy regulowac palenie tak, by odpowiadato ono nominalnej
wydajnosci grzewczej kotta, Qu. Nalezy osiggnac stan stabilny, a
cisnienie na sekcji wylotu gazu spalinowego powinno odpowiada¢
nominalnemu ustawieniu wydajnosci cieplnej. W przypadku kottéw
zasilanych manualnie, przed rozpoczeciem préby kociot nalezy
ponownie zasili¢ do petna po osiggnieciu stanu stabilnosci.
CSN EN 303-
5:2013

Moc rozproszona powinna by¢ zmniejszona do (40 + 5) % nominalnej Art.5.13
wydajnosci cieplnej kotta, przy pompie obiegowej pracujacej w
trybie ciggtym; regulator temperatury ustawiony na maksymalng
wartos¢ nastawowa.

Przy regulatorze temperatury pracujgcym normalnie, mierzona
temperatura przeptywu nie powinna przekroczy¢ 100 °C;
samoczynne odciecie, bezpiecznik temperaturowy lub urzadzenie do
rozpraszania nadmiernego ciepta nie powinny zosta¢ wyzwolone.

Nalezy powtdrzy¢ probe przy sterowniku temperatury wytagczonym.
Tym razem nalezy sprawdzié, czy ogranicznik - wykrywacz
temperatury wytgcza uktad palenia przy najwyzszej wartosci
specyfikowanej przez producenta kotta, oraz czy zapobiegnieto
niebezpiecznym stanom roboczym (patrz 4.1).
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Specyfikacja Ocena po

Wymog wymogu badaniu

Uwaga

Proba dziatania szybko odtaczalnego uktadu palenia

-Nagty zanik rozpraszania ciepta

Predkos¢ przeptywu po stronie wody powinna odpowiadac
wartosci specyfikowanej dla préby nominalnej wydajnosci
grzewczej. Temperatura przeptywu rzedu 75 °C nie powinna by¢
przekroczona na poczatku préby.

Nalezy dostosowac palenie tak, by odpowiadato ono nominalne;j
wydajnosci grzewczej Qn kotta, by osiggniety zostat stan stabilnej
pracy oraz by ci$nienie wylotowe na czopie gazéw palnych
odpowiadato znamionowej wydajnosci cieplne;j.

Pobdr ciepta ustawiony na 0; obieg wody w kotle dopuszczony;
sterownik temperatury ustawiony na maksymalng nastawe
zalecang przez producenta. 5
CSN EN 303-
Nalezy sprawdzié, czy zabezpieczenie ograniczajgce temperature 5:2013
lub sterownik temperaturowy odtaczajg uktad palenia, oraz czy
zapobiegnieto wszelkim niebezpiecznym stanom pracy. Art.5.14

-Utrata zasilania elektrycznego

Predkosc¢ przeptywu po stronie wody powinna odpowiadac
wartosci specyfikowanej dla préby nominalnej wydajnosci
grzewczej. Temperatura przeptywu rzedu 75 °C nie powinna by¢
przekroczona na poczatku préby.

Nalezy dostosowac palenie tak, by odpowiadato nominalnej
wydajnosci grzewczej Qn kotta, by osiggniety zostat stan stabilnej
pracy oraz by ci$nienie wylotowe w sekcji gazow palnych
odpowiadato znamionowej wydajnosci cieplnej.

Sprawdzi¢ czy nie wystepujg niebezpieczne stany pracy po
odcieciu zasilania, w tym obiegu.

Przy ocenie temperatur i stezert CO nalezy uwzgledni¢ wytacznie
wartosci Srednie przy maksymalnym srednim czasie jedne;j
minuty.
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Proba bezpieczenstwa konsekwencji przetadowania paliwem oraz
skutkow zablokowania zasilania paliwa

Bezpieczenstwo kotta nalezy sprawdzac przy pracy ciggtej
urzadzenia oraz przy predkosci zasilania paliwa urzadzenia
zasilajgcego ustawionej na maksymalng mozliwg wydajnosé, przy
uwzglednieniu awarii, oraz analiz ryzyka i bezpieczeristwa
elektrycznego. W przypadku, gdy w drodze analizy ryzyka réwniez
inne predkosci zasilania paliwa, nizsze niz maksymalna, zostang
skategoryzowane jako krytyczne, je takze nalezy poddac badaniu.

Sprawnos¢ zabezpieczenia odcinajgcego paliwo powinna polegac na
zapobieganiu zaptonowi po zwolnieniu paliwa, w przypadku, gdy w
komorze spalania nie wystepuje zadne spalanie lub jest ono
niedostateczne.

Préba zablokowanej linii przesytu paliwa powinna zosta¢ wykonana
poprzez wyfaczenie urzadzenia zasilajacego.

Wymagane jest spetnienie wymogow wskazanych w punkcie 4.3.4.

CSN EN 303-
5:2013 Art. 5.16.2
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Wymoég Wskazanie Ocena po
wymogu badaniu Uwaga

Zanik zasilania powietrza spalania

Bezpieczenstwo kotta grzewczego powinno byé sprawdzane przy
maksymalnym cieple wejsciowym, w nastepujacych warunkach:

-awaria wentylatora powietrza spalania;

-awaria zamkniecia regulowanego zasilania powietrza spalania.
CSN EN 303-

5:2013 Art. 5.16.3

W kazdym przypadku, symulowana powinna by¢ wytgcznie jedna
awaria.

Stezenia CO w kotle nie powinny przekracza¢ 5% objetosci.

Pomiar stezenia CO powinien by¢ przeprowadzony w sekcji pomiaru
gazu spalania.

Préba utraty zasilania powietrza spalania

Uwaga: + Spetnia
- Nie spetnia
0 Nie stosowane

X Nie oceniono

Wyniki pomiaru:

Sterownik temperatury

Temperatura [°C] Uwagi

Nastawa temperatury na

Nastawa 80.0
regulatorze termostatu

Odfaczenie 84.9 Wytgczenie wentylatora i
zasilania paliwa (tryb
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powstrzymania)

Przywrdcenie pracy

70.0 Wentylator i zasilanie
paliwem przywrdécone

Ogranicznik temperatury (manualne przywrdcenie temperatury) - STB

Temperatura [°C] Uwagi:

Nastawa 90 Ustaw.lenlle temperatury na
ograniczniku temperatury

Odtaczenie 93.1 \Wytgczenie wentylatora i

zasilania paliwa

Przywrécenie pracy

Bezpowrotne wytgczenie kotta. W celu przywrdcenia
pracy konieczna interwencja manualna po spadku
temperatury ponizej temperatury przetgczeniowej
ogranicznika

Ocena po badaniu: Prawidtowe funkcjonowanie elementéw bezpieczenstwa zostato
zweryfikowane.
. - . 04/2017, .
Osoba badajgca: Inz. Michal Havlu Dnia: 03/2018 Podpisano:
Osoba Podpisano:
zatwierdzajgca: Inz. Stanislav Buchta Dnia: 06/2018

V. Wykaz materiatdw Zrédtowych

Badania zostaty przeprowadzone na podstawie

-Zlecenia B-61427 z dnia 2018-01-25 (wptyniecie 2018-01-19)

- Umowy B-61427/39

-CSN EN 303-5:2013 - Kotty grzewcze - Czeé¢ 5: Kotty grzewcze na paliwa state, zasilane manualnie i
automatycznie, nominalna wydajnos¢ grzewcza do 500 kW - Terminologia, wymagania, badania

i oznakowanie
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-CSN EN 15456 — Kotty grzewcze - Zuzycie energii elektrycznej dla generatoréw ciepta - Pomiary

Opracowanie: Inz. Michal Havlu

Osoby wskazane ponizej ponoszg odpowiedzialnosé za prawdziwos¢ przedstawionych powyzej
danych:

Milan Holomek

Kierownik Stacji Badan Urzgdzen Grzewczych i Ekologicznych

-Koniec tekstu-
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The tests were conducted on the basis of Order B-56724 dated 2016-08-03 (received on 2016-08-03), Con-
tract B-56724/39.

I. Product description, intended use and mode of application

The hot-water boilers for solid fuel (wood pellets - C1) with automatic fuel supply, EEI Pellets 16 kW are in-
tended for heating of family houses, office buildings, small businesses, etc.

The body of boiler is from welded steel sheets. The boiler is de-signed for burning of wood pellets — C1. The
burner for wood pellets is situated on the side in the lower part of the boiler, combustion air is provided by the
fan, pellets are supplied by a screw feeder from fuel hopper. The hot flue gas goes through the boiler body
from combustion chamber to heat exchanger. The flue gas leaves the boiler through the socked situated at
the rear side of the boiler. Water connections are at the rear of the boiler.

Boiler body is insulated with mineral insulation. The covering is made of steel sheets. Electronic control unit is
situated in the upper part of the front side of the boiler.

Further detailed descriptions of individual assembly groups are provided in the enclosed technical documen-
tation to Task 39-10746.

II. Sample tested

Boiler output versions that are the subject of the proceedings:

(table 1)
Boiler output version Heat output EKV No. Place of testing
EEIl Pellets 16 kW 15 kW 0211.15.16594.000 SZU Brno

Visual inspection, testing and evaluation were carried out by Bc. Petr Matousek, Test Engineer, at the test
station of SZU in Brno, in 12/2015.

The tests were performed with the measurement and test equipment with valid calibration.
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ITI. Measuring and test equipment
e Inventory . . . .
No. Description Hamber Calibration valid until Accuracy
Combustion product ana- o .
: calibration prior to each see CRM 190/16

% gasg;, Horiba, type ENDA- 022394 measurement see CRM 103000414644
Weighing machine 022331 05/2018 see KL 6051-KL-H0184-16
Induction flow meter 022389-C/1 10/2017 see KL 6015-KL-P0446-13

4 ::tmpe’at“”e e B 1112017 see KL 140074

5. ;’;‘:;Tme‘er' RS 116258 12/2018 see KL 10280/2015

6. Barometer 112541 01/2019 see KL 6013-KL-K0001-14

7. Draught gauge MaR11-Tah 056/2017 see KL 6013-KL-C0349-15

8. Electronic stop watch 990760 11/2017 see KL 2955E-12

9. Gravimat SHC 501 022328 04/2018 see KL 150046-150050
Analytic weighing machine ¥

10. Esrianine 021682 06/2017 see KL 24/KA-15

11. Electronic thermometer 116557 03/2019 see KL 160066

12. Electrometer 022389-A/4 05/2025 see KL 039/15/E

13. Induction water meter 116320 04/2018 see KL Q 0254/2012

14. | Weighing machine 022151 02/2017 see KL 6051-KL-H0115-15

15. | Weighing machine 022211 02/2017 see KL 6051-KL-H0113-15
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IV. Results of tests and evaluation
Evaluation
. Source
: hni n p
No. Requirement Technical i aard, materi- Evalua-
regulation applied Test
tion
Pressurized component GSN EN 303-5:2013 Pa
7. |tightness and strength At 54 541 542 sge +
test (1001.1%) SRR
8 Surface temperature test | CSN EN 303-5:2013 Pages %
] (1003%) Art. 512, 5.16.4, 4.3.6 6-7
Test of heat output, input | GSN EN 303-5:2013
9 and efficiency(1004.1%) Art. 44.2 443, 57,58, 510 Pages =
* | Test of combustion prod- | CSN EN 303-5:2013 8-10
uct temperature (1004.2%) | Art. 4.4.3
10 Combustion efficiency CSN EN 303-5:2013 Pages N
’ test — emissions (1005.1*) | Art. 4.4.7, 5.7.3,5.74,5.9,510.4 11-12
CSN EN 303-5:2013
Annex C, 1?96154 +
Deviation from Austria, C.2.2, C.2.3
CSN EN 303-5:2013
Annex C, - 0
Test of heat output, input g;NDgna;g;g:; ;;roana
and efficiency Alifigicc > Pages i
- (1004.1%) Deviation from Denmark , C.4.1, C.4.2 t5=16
Combustion efficiency Er?r?'ef ?: aE2012 Pages "
te‘lsgo-S?‘rP155|ons Deviation from Germany, C.5.1, C.5.2 17=18
H005.4% CSN EN 303-5:2013 -
Annex C b2 il -
C.6 Deviation from Switzerland
CSN EN 303-5:2013
Annex C - 0
C.8 Deviation from Italy
Test of control, regulation
and safety elements CSN EN 303-5:2013
12 (1006.1%) Art. 5.13, 5.14, 5.16.2, 5.16.3 Pages e
" | Combustion efficiency CSN EN 303-5:2013 21-23
test — emissions Art. 5.9, 5.10.4
(1005.1%)
Testof hydraufic pres- [ oy ) 50519013 Page
13. sure drop Art. 4.2.4.9 24 *
(1001.3*) e
Note:
No.:1-6 Evaluation:
(™) Not a test + Requirement fulfilled
- Requirement not fulfilled
X Not assessed
0 Not applicable
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Accredited test

Pl o 1001.1* Test title: Pressurized component tightness and strength test

CSN EN 303-5:2013
Art. 54,541,542

Test method:
Sample tested: EEI Pellets 16 kW
Measuring equipment used: Chapter Il - Measuring and test equipment

Test results:

; Requirement Test
Requirsmant specification evaluation i
Pressure test for boilers of sheet or sheet metal of CSN EN 303-
non-ferrous metal 5:2013 Art. 5.4
Tests to be carried out before production
The type test pressure is 2 x PS using hydraulic pressure
where PS is the maximum permissible operating pressure.
The test period shall be at least 10 min and if it is to apply
to a range of boilers, the test shall be carried out on at least Enclosed
3 boiler sizes (smallest, medium, and largest size). No * technical
leakage or noticeable permanent deformation shall occur documenta-
during the test. tion.
A record shall be made of the test, including the following CSSgOE'; 223
details: ’ 5.4 1 '
- exact description of the boiler tested by stating the draw- o "
ing number;
- test pressure in bar and duration of the test; +
- test result; +
- place and date of the test, including the names of persons N
carrying out the test.
The test report shall be signed by, as a minimum, the
works tester responsible and one witness. +
Test during production CSN EN 303-
Each boiler shall be tested during the production and the | 5:2013 Art. i
test pressure shall be at least 1.43 x PS. 54.2
Test evaluation: No leakages or visible permanent deformations appeared during the test.
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number; 1003

Report 39-10942/T1

Test title: Surface temperature test

Page 6 of 25

Test method:

Sample tested: EEI Pellets 16 kw

Measuring equipment used:

Test results:

CSN EN 303-5:2013 Art. 5.12, 5.16.4,4.3.6

Chapter Ill - Measuring and test equipment

urement shall be performed on the surface of the

stoking device at the place next to the integrated hopper but
within a maximum distance which shall be less

than 1 m against the feeding direction from the inner wall of
the combustion chamber. In addition, the highest surface
temperature of the hopper shall be measured.

; Requirement | Test evalua-
Requirement specification tion ik
Surface temperature
The mean surface temperature shall be measured at nomi- GSN EN 303-
nal heat output. In order to do this, a minimum of 5 points on 52013 +
each boiler surface shall be measured. Under the same con- A& 512
ditions, the critical temperatures (e.g. boiler doors, operating -
levers) shall be measured.

The surface temperature on the outside of the boiler (includ-
ing the bottom and doors but not including the flue
gas outlet and maintenance openings of natural draft boilers)
shall not exceed the room temperature by more
than 60 K when tested in accordance with 5.12. The re-
quirement for the bottom is not applicable for instances
when the manufacturer declares that the boiler is to be in-
stalled on a non-combustible base. CSI;,ZEQ: 203— i
When tested in accordance with 5.12, the surface tempera- A rt 436
ture of operating levers and all parts which shall be T
touched by hand during operation of the boiler shall not ex-
ceed the room temperature by more than the
following values:
- 35 K for metals and similar materials:
- 45 K for porcelain and similar materials;
- 60K for plastics and similar materials.
Resistance to thermal conductance
Temperature measurement shall be performed on the sur-
face of the stoking device at the place next to the
fuel line but within a maximum distance which shall be less
than 1 m against the feeding direction from the
inner wall of the combustion chamber. CSN EN 303-
For boilers with integrated hopper, the temperature meas- Ag3250:g4 *
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Measurement results: EEI Pellets 16 kW

r Average temperatures of boiler walls, doors and covers (°C): ﬁ
Boiler type EEIl Pellets 16 kW
Fuel type Wood Pellets - C1
Heat output Nominal Minimal
ambient temperature (°C) 25,0 25,2
humidity (%) 29,7 29,9
air pressure (kPa) 100,03 99,76
Front wall 29,5 276
Rear wall 32,3 31,3
Right wall 35,1 33,3
Left wall 35,1 32,8
Upper wall 32,3 30,3
Lower wall 42 4 39,7
Temperatures of control elements (°C):
Handle of front cover (plastic) 30
Handle of upper door (plastic) 75
Handle of lower door (plastic) 85
El. control panel (plastic) 30
LSafety temperature limiter - STB (plastic) 29

Measurement uncertainty: 2 °C for temperatures within the range of (0 + 250) °C

"The above-specified extended measurement uncertainties are calculated as a factor of the measurement
uncertainty and the extension coefficient, k=2, corresponding to the coverage certainty of 95% as regards
standard classification. The uncertainties do not reflect the impact of sample taking and lack of homogeneity.
The standard uncertainty was determined in accordance with Document EA 4-02.”

Test evaluation: The specified temperature rise values have not been exceeded.

v 3.00



Strojirensky zkuSebni ustav, s.p.
Engineering Test Institute

Accredited test
number; 1004.2*
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1004.1* Test title: Test of heat output, input and efficiency
Test of combustion product temperature

Test method:
Sample tested:

Measuring equipment used:

Test results:

EEI Pellets 16 kw

Average measured and calculated values (solid fuels):

CSN EN 303-5:2013 Art. 442,443 571t05.10

Chapter IIl - Measuring and test equipment

Test: L l Il.
Boiler type: EEI Pellets 16 kw
Output tested: Nominal |  Minimum
Fuel type: Wood pellets - C1
Combustion period, (automatic) stoking Minimally 6 hours
Nominal heat output (specified by manufacturer) [ kW] 15 15
Flue gas temperature %G 112,9 72,7
Fuel mass added [ kg/h] 3,295 1,025
Inlet water temperature 1% ¢ 56,1 60,9
Outlet water temperature [PE] 74,4 73,5
Temperature of the entering cold water [PC] 11,9 132
Cooling water flow rate [m3/h] 0,6934 0,3074
Draught [Pa] 15,6 12,0
Ambient temperature [*C] 25,0 25.2
Relative air humidity [%] 29,7 29,9
Barometric pressure [ kPa] 100,03 99,76
[A_nalysis of combustion products:
Test (period of burning) : l. 1.
Oxygen O, [%] 5,62 12,03
Carbon dioxide CO, [ %] 14,85 8,54
Carbon monoxide CO [ppm] 16 181
Higher hydrocarbons THC/OGC [ppm] 2 5
Nitrogen oxides NOx [ppm] 113 59
Sulfur oxides SO, [ppm] 0 0
Auxiliary combustion values (solid fuels):
Test (period of burning) : l. Il.
Stoichiometric oxygen volume [ malkg] 0,935 0,935
Stoichiometric air volume [ mkg] 4,452 4,454
Stoichiometric volume of dry combustion products [ mslkg] 4,371 4,373
Maximum content of CO, [%] 19,52 19,52 J

v 3.00



Strojirensky zkusebni tstav, s.p. Report 39-10942/T1

Engineering Test Institute Page 9 of 25
Stoichiometric air multiple [-] 1,35 2,31
Volume of dry combustion products. actual [ mslkg] 5,745 9,976
Content of H,0 in combustion air [ m¥kg] 0,057 0,100
Content of H,0 in combustion products [ mkg] 0,849 0,892

Calculated values - thermal overview

Test (period of burning) : I Il.
Loss of sensible heat of combustion products [% ] 47 41
Loss of gas underburning [%] 0,0 0,1
Loss of mechanical underburning [%] 0,2 0,2
Loss of heat transfer into environment [%] 2,0 4,8
Total loss [ %] 6,9 9,2
Efficiency — indirect method [%] 93,1 90,8
Fuel mass added - actual [kg/h ] 3,314 1,031
Heat input [ kW] 15,7 49
Heat output [ kW] 14,5 44
Uncertainty of determining heat output [ kW] 0,6 0,2
Efficiency - direct method [%] 92,2 90,3
Output / nominal output [%] 96,6 294

At nominal output, when burning Wood pellets — C1, the boiler efficiency meets the requirements appli-
cable to Class 5 as per CSN EN 303-5:2013, Fig. 1.

The measured heat output is within the + 8% tolerance;
Boiler Class 5;
At nominal output, combustion product temperature is less than 160 K above

Test evaluation: the ambient temperature;
When burning Wood pellets — C1, the period of burning is more than 6
hours;

The minimum heat output is less than 30% of nominal heat output.
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Test results:

EEI Pellets 16 kW

Electricity consumption

During the tests, the electrical consumption shall be determined according to EN 15456,

The values for maximum consumption, for stand-by, nominal heat output and minimum heat output shall be
stated in the test report. For boilers with automatic feeding systems (fuel line), the electrical consumption of
the boiler and the fuel line shall be determined and stated separately.

The average electrical power consumption during stand by shall be measured for a minimum duration of 10
min and shall be stated in watts. In cases where control operations influence the intrinsic energy consump-

tion, a longer duration might be necessary.

Maximum electrical input 492 W

Electrical input at nominal heat output 82 W

Electrical input at minimum heat output 23W

Electrical input for STAND BY mode 2W

Maximum electrical input for ignition system 347 W

Maximum electrical input for fuel supply (fuel line) 115 W
Fuel analysis

Fuel type Wood pellets — C1

Analytical indicator Symbol Unit Value Uncertainty
Higher heating value Qs [MJ/kg ] 18,63 0,14
Lower heating value Q [ MJ/kg ] 17,07 0,14
All water in original condition W, [ % by weight ] 7,20 0,04
Ash A [ % by weight ] 0,47 0,01
Carbon C [ % by weight ] 46,23 0,25
Hydrogen H [ % by weight ] 6,33 0,10
Nitrogen N [ % by weight ] 0,07 0,10
Sulphur S [ % by weight ] 0,035 0,000
Chlorine Cl [ % by weight ] 0,007 0,000
Oxygen — calculation for 100% 0] [ % by weight ] 39,66

Conversion factor fam;s for emis-

sions in [mg/m3] to [mg/MJ] femis [-] 0,25688

Note: Sample in original condition

Measurement uncertainty: Specified in Measurement results

“The above-specified extended measurement uncertainties are calculated as a factor of the measurement
uncertainty and the extension coefficient, k=2, corresponding to the coverage certainty of 95% for standard
classification. The uncertainties do not reflect the impact of sample taking and lack of homogeneity. The
standard uncertainty was determined in accordance with Document EA 4/02".

v 3.00



Strojirensky zkusebni tstav, s.p. Report 39-10942/T1
Engineering Test Institute Page 11 of 25

Accredited test
number; 1005.1* Test title: Combustion efficiency test - emissions

CSN EN 303-5:2013

Test method: Art.4.4.7,57.3,5.7.4 59, 5104

Sample tested: EEI Pellets 16 kW
Measuring equipment used: Chapter Il - Measuring and test equipment
: Requirement Test
ireme vass ey ’ Note
Requirement specification evaluation
Emission limits
Combustion shall be of low-emission. This requirement shall GSN EN 303-
be satisfied if the emission values shown in Table 6 are not 5:2013 Art
exceeded when operating at nominal heat output or, in the ' 4.47 ’ %
case of boilers with heat output range, when operating at o
nominal heat output and minimum heat output, in accord-
ance with 5.7, 5.9 and 5.10.
Table 6
Nominal heat Emission limits
output co I OGCI/THC I Dust
Stoking Fuel mg/m” at 10% O,
KW Class Class Class Class Class Class Class Class Class
3 4 5 3 4 5 3 4 5
Manual Biogenic <50 5000 150
>50= 150 2500 100 150
> 150 < 500 1200 100
i 1200 700 50 30 75 60
Fossi <50 5000 150
>50<150 2500 100 125
> 150 = 500 1200 100
Automatic | Biogenic <50 3000 100
> 505150 2500 80 150
> 150 < 500 1200 80
= 1000 500 0 20 80 40
it <50 3000 100
> 505150 2500 80 125
> 150 = 500 1200 80

NOTE 1: The dust values in this Table are based on the experience of the gravimetric filter method. The method used needs to be referred to in the test
report. The particulate matter emission measured according to this European Standard does not include condensable organic compounds which may form
additional particulate matter when the flue gas is mixed with ambient air. The values are therefore not directly comparable with values measured by dilution
tunnel methods. Neither can they be directly translated into ambient air particulate concentrations.

NOTE 2: Additional test methods and emission limits which apply in some countries are given in the A-Deviations in Annex C.
* Referred to dry exit flue gas, 0 °C, 1013 mbar.

: Boilers of class 3 for type E-fuels according to 1.2.1 or e-fuels according to 1.2.3 in this Table and marked with the classification E-fuels and e-fuels do not
need to fulfil the requirements for the dust emissions. The actual value shall be stated in the technical documentation and shall not exceed 200 mg/m3
at 10 % 02,
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Average values
Boiler Measured values Converted values 0,=10%
output 02 CO; co OGC/THC NOx Dust co OGC/THC NO, Dust
[%] | [%] |[ppm]| [ppm] |[ppm] |[mg/m’] [mg/m*]| [mg/m’] |[mg/m’]| [mg/m’]
Nominal | 552 | 1485 | 16 2 113 29 14 2 165 20
Minimum | 12,03 | 8,54 | 181 5 59 19 277 10 149 23

Test evaluation:

EEI Pellets 16 kW - Wood pellets - C1 meets at nominal and minimum

Class 5, as per CSN EN 303-5:2013 Table 6.

output the emission requirements for
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Accredited test 1004.1*
number: 1005.1*

Test title: Test of heat output input and efficiency
Combustion efficiency test - emissions

Test method:

Sample tested:
Measuring equipment used:

Test results:

CSN EN 303-5:2013

Annex C,

Deviation from Austria, C.2.2, C.2.3
EEI Pellets 16 kW

Chapter Ill - Measuring and test equipment

P — Requirement Test evaluation
q specification
Boiler efficiency for nominal heat output and minimum Wood Pellets — C1
heat output
Boiler Minimum efficiency
+
Heating boilers for solid fuels 75 %
a) manually loaded CSNAEN 303-
up to 10 kW 79 % 5:2013
>10 to 200 kW (71.3+7.7logPn) % 5 A!"t‘,ex (f3
a) automatically loaded g
up to 10 kW 80 %
>10 to 200 kW (72.3 + 7.7 log Pn) % +
>200 kW 90 %
NOTE Pn is the nominal heat output (Qn in this standard)
Requirement Requirement Test evaluation
specification
Emission limits
Small burners used for solid fuels automatically loaded
Emission limits y Wood Pellets — C1
mg-MJ
Parameter Woo;:l:l?e\t.':ood Woo:;?er;'ood Otherr wlo e Otheri:?andard- CSN EN 303-
Room heaters Central heaters e biogenous fuels 5:2013
co 500° 250 250° 500° Annex C,
Deviation from
NO, 100 100 100 300 Austria, C.2.3
+
OGC/THC 30 20 30 20
Dust 25 20 30 35
°  The limit value can be exceeded by 50 % during partial load operation at 30 % of nominal heat output.

v 3.00




Strojirensky zkusebni tstav, s.p.
Engineering Test Institute

Report 39-10942/T1
Page 14 of 25

Measurement results: EEI Pellets 16 kW — Wood pellets — C1

Boiler output
Nominal

Minimum efficiency Measured efficiency
92,2

90,3

81,4

Minimum

Test evaluation:

The measured efficiency of EE| Pellets 16 kW - Wood pellets - C1 is higher than required.

Measurement results: EE| Pellets 16 kW — Wood pellets — C1

Average values
Boiler Measured values Converted values 0,=0%
output 0, CO | NO, | OGC/THC | Dust Cco NOyx OGC/THC | Dust
[%] |[ppm] |[ppm]| [ppm] | [mg/m®] | [mg/MJ] | [mg/MJ] | [mg/MJ] [mg/MJ]
Nominal 5,52 16 113 2 29 7 81 1 10
Minimum | 12,03 | 181 59 5 19 135 73 5 11

Test evaluation:

The measured emission values for EEI Pellets 16 kW - Wood pellets - C1 do not exceed the specified val-
ues.
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Accredited test 1004.1* Test title: Test of heat output, input and efficiency

number: 1005.1* Combustion efficiency test - emissions
CSN EN 303-5:2013

Test method: Annex C,

Deviation from Denmark, C.4.1, C.4.2

Sample tested: EEI Pellets 16 kW
Measuring equipment used:

Test results:

Chapter Ill - Measuring and test equipment

Requirement

Requirement
specification

Test evaluation

Boiler Efficiency

Requirement

specification

According to the Danish Construction Code BROS, CSI:.:, 5&;’03' Wood Pellets — C1
Clause 8.5.1.4, Sub-clause 7, boilers for coal, coke, bio fuel A n'nex c
or biomass shall have an efficiency equivalent to Class 3 Deviati f'
in EN 303-5. ey
Minimum efficiency [ (67 +6logQn) % e ¥
For boilers above 300 kW, the requirement corresponding to o
300 kW shall be used.
Requirement

Test evaluation

Emission limits

According to the Danish EPA Statutory Order no. 1432 of 11-
12-2007, only Class 3 (or higher) is acceptable for Denmark.

Emission limit values *
Nominal heat output co ?.ﬁgl Dust
Stokin Fuel
9 mg-m° at 10% O,
Class
W
¥ 3
<50 5000 150
Biogenic | > 50to 150 2500 100 150
> 150 to 300 1200
Manual =50 5000 150
Fossil > 50 to 150 2500 125
> 150 to 300 1200 100
<50 3000
Biogenic [= 5010 150 2500 - 150
" > 150 to 300 1200
Automatic <50 3000 700
Engsil > 50 to 150 2500 125
> 150 to 300 1200 80

CSN EN 303-
5:2013
Annex C,
Deviation from
Denmark ,
C4.2

Wood Pellets — C1

* Referring to dry exit flue gas, 0 °C. 1 013 mbar.
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Measurement results: EE| Pellets 16 kW — Wood pellets - C1

Boiler output

Minimum efficiency

Measured efficiency

Nominal

Minimum

741

922

90,3

Test evaluation:

Measured efficiency for EEI Pellets 16 kW - Wood pellets - C1 is higher than required.

Measurement results: EE| Pellets 16 kW — Wood pellets - C1

Average emission values

. Measured values Converted values 0,=10%
Boliac aetpet 0, CO |OGC/THC| Dust CO T OGCITHC Dust
[%] | [ppm] | [ppm] | [mg/m’] | [mg/m’] | [mg/m’] | [mgim]|
Nominal 5,52 16 2 29 14 2 20
Minimum 12,03 181 5 19 277 10 23 B

Test evaluation:

The measured emission values for EE| Pellets 16 kW - Wood

ues.

pellets - C1 do not exceed the specified val-
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1004.1* Test title: Test of heat output, input and efficiency
Combustion efficiency test - emissions

CSN EN 303-5:2013

Test method: Annex C,

Deviation from Germany, C.5.1, C.5.2

Sample tested: EEI Pellets 16 kW
Measuring equipment used:

Test results:

Chapter Ill - Measuring and test equipment

Requirement

Requirement
specification

Test evaluation

Emission limits

Table 7 — Emission limits

The emission limits are regulated in Chapter 2, paragraphs
4, 5 and Annex 2 of the German Immission

Control Ordinance "Erste Verordnung zur Durchfuhrung des
Bundes-Immissionsschutzgesetzes (Verordnung

Uber kleine und mittlere Feuerungsanlagen - 1. BImSchV)".
Boilers operated with solid fuels shall only be installed, pos-

Wood Pellets — C1

sess the quality and be put into operation if they &SN EN 303-
fulfil the following specifications of the 1. BImSchV: 5:2013
Annex C,
. Deviation from
Fuel acc. to No‘:JT;I)::I Dust co Germany, C.5.1
3(1 /m’ i
§3(1) range g g/m
kW
Stage 2: Numbers 1to 5a |2 4 0.02 0.4 +
&t 230 < 500 0.02 0.4
which will be . 3
installed Numbers 6 to 7 > 500 0.02 03
after 31.12.2014 | Numbers 8 to 13 | 24 < 100 0.02 0.4
NOTE  Differing from sentence 1 for firing systems (appliances) which will exclusively be fired by fuels according §3 article 1 Num-

ber 4 in the form of split logs, the limits according Stage 2 apply for firing systems (appliances) if they are installed after 31.12.2016.
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Average emission values

Boiler output

Measured values

Converted values 0,=13%

0, coO Dust CO3 Dust
[%] [ppm] [mg/m’] [g/m’] [g/m’]

Nominal 5,62 16 29 0,010 0,015
Minimum 12,03 181 19 0,201 0,017

Test evaluation:

The measured emission values for EEI Pellets 16 kW - Wood pellets - C1 do not exceed the specified val-

ues.

v 3.00




Strojirensky zkuSebni astav, s.p. Report 39-10942/T1
Engineering Test Institute Page 19 of 25

1004.1* Test title: Test of heat output, input and efficiency

Accredited test 1005.1* Combustion efficiency test - emissions

number:

CSN EN 303-5:2013
Test method: Annex C
C.6 Deviation from Switzerland
Sample tested: EEI Pellets 16 kW
Measuring equipment used: Chapter Il - Measuring and test equipment

Test results:

Requirement

Requirement specification

Test evaluation

Emission limits
Clause 4.4.7, Table 7
The emission limits are regulated in Annex 4 of the Swiss
Ordinance on Air Pollution Control ([OAPC] SR
814.318.142.1) of 1985-12-16 (as at 2010-07-15).
Boilers operated with woody biomass shall only be put on the
market if they fulfil the following specifications of
the OAPC;
— declarations of conformity (Figure 20 OAPC);
— Figures 1, 212, 23 Annex 4 OAPC;

- Figures 31, 32 Annex 5 OAPC. CSN EN 303-
Emissions for boilers operated with coal or wood fuels shall 5:2013
not exceed the following limits: Annex C
Particular requirements (emis- | C.6 Deviation
sion limits)® for carbon from Switzer-
Type of installation monoxide (CO) and particulate land
matter (dust)
CO (mg-m°) Dust (mg-m°) |
Boilers for log wood and
boilers for coal, manual 800 50
stoking
Boilers for chipped wood
and boilers for coal, au- 400 60

tomatic stoking

Wood Pellets - C1

Boilers for Wood Pellets,

automatic stoking 300 40

* Referred to oxygen basis:
- for boilers for natural state wood 13 % volume;
— for boilers for coal 7 % volume.

woody biomass shall comply with the following specifications of the OAPC:
— Figures 741, 742, 743 Annex 2 OAPC:
- Figures 81, 82 Annex 3 OAPC,

approval and shall meet stronger emission limits according to Figure 742, Annex 2 OAPC.

The sulphur content of coal, coal briquettes and coke shall not exceed 3 %. Boilers operated with non-

According to Figure 743, Annex 2 OPAC, non-woody biomass, such as biogenic waste and products
from agriculture, may only be burnt in boilers with a heat input of at least 70 kW. Such units need an
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Measurement results: EE| Pellets 16 kW — Wood pellets - C1

Average emission values
: Measured values Converted values 0,=13%
Soller cutput 0, co Dust co Dust
[%] [ppm] [mg/m’] [mg/m’] [mg/m’]
Nominal 5,52 16 29 10 15
Minimum 12,03 181 19 201 17

Test evaluation:

The measured emission values for EEI Pellets 16 kW - Wood pellets - C1 do not exceed the specified val-
ues.
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number: 1005.1* Function test of control, regulation and safety elements
Combustion efficiency test - emissions

CSN EN 303-5:2013
Art. 5.13,5.14, 5.16.1, 5.16.2, 5.16.3
CSN EN 303-5:2013

Test method:
Art. 5.9, 65104

Sample tested: EEI Pellets 16 kW
Measuring equipment used:

Test results:

Chapter IIl - Measuring and test equipment

Requirement

Requirement
specification

Test
evaluation

Note

Function check of the temperature controller and safety
temperature limiter at the boiler

The water-side flow rate shall comply with that specified for
the nominal heat output test. The flow temperature
of 75 °C shall not be exceeded at the start of the test °C.

Adjust the firing so that it corresponds to the nominal heat
output Qy of the boiler. A steady state condition shall be
reached and the outlet pressure at the flue gas section shall
be according to the nominal heat output setting. For manual
stoked boilers, the boiler shall be refuelled after reaching
steady state with a full batch before starting the test.

The dissipated output shall be reduced to (40 + 5) % of the
nominal heat output of the boiler, circulating pump running in
continuous operation; temperature controller adjusted to
maximum set value.

When the temperature controller is operating normally, the
measured flow temperature shall not exceed 100 °C; the
safety temperature cut out or limiter or the device for dissi-
pating excess heat shall not trigger.

Repeat the test with the temperature controller out of func-
tion. This time, check if the safety temperature limiter-
detector switches off the firing system at the highest value
specified by the boiler manufacturers and if all hazardous
operation states are avoided (see 4.1).

CSN EN 303-
5:2013
Art. 5,13
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Requirement

Requirement
specification

Test evalua-
tion

Note

Function test for the rapidly disconnectable firing sys-
tem

— Sudden absence of heat dissipation

The water-side flow rate shall comply with that specified
for the nominal output test. The flow temperature of 75 °C
shall not be exceeded at the start of the test.

Adjust the firing so that it corresponds to the nominal heat
output Qy of the boiler, a steady state condition is
reached and the outlet pressure at the flue spigot is ac-
cording to the rated heat output.

The heat consumption is set to 0; water circulation in the
boiler is permitted; temperature controller is adjusted to
manufacture recommended maximum set value.,

Check if the safety temperature limiter or the temperature
controller switches off the firing system and all hazardous
operation states are avoided.

- Loss of the electrical power supply

The water-side flow rate shall comply with that specified
for the nominal heat output test. The flow temperature of
75 °C shall not be exceeded at the start of the test.

Adjust the firing so that it corresponds to the nominal heat
output Qn of the boiler, a steady state condition is
reached and the outlet pressure at the flue gas section is
according to the rated heat output.

The electrical power supply including the circulation is cut
off, check that no hazardous operation conditions occur.

For the evaluation of the temperatures and the CO-
concentrations, only mean values at a maximum average
time of one minute shall be considered.

CSN EN 303-
5:2013
Art. 5.14

Safety test of consequences of fuel overload and effect
of a blockage of the fuel supply

The safety of the boiler shall be checked at continuous oper-
ation of the boiler with the fuel feed rate of the stoking device
set at possible maximum capacity, taking into account fail-
ures according to the risk analyses and the electrical safety.
If other fuel feed rates lower than the maximum are catego-
rised as critical by the risk analysis, these shall also be test-
ed.

The functionality of the safety device for the shut-down of the
fuel shall occur by prevention of the ignition after release of
fuel if no or insufficient combustion in the combustion cham-
ber occurs.

The test for blocked fuel line shall be achieved by deactivat-
ing the stoking device.

The requirements specified in 4.3.4 shall be satisfied.

CSN EN 303-
5:2013
Art. 5.16.2
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: Requirement | Test evalua-
Requirsment specification tion Note
Loss of combustion air supply
The safety of the heating boiler shall be checked at maxi-
mum heat input under the following conditions:

— failure of combustion air fan:
— failure to close of the adjustable combustion air supply. CS%"_E& 303'
In each case, only one failure shall be simulated. Art. 5.16.3 *
The CO concentrations in the boiler shall not exceed 5 %
volume.
The measurement of CO concentration shall be carried out
in the flue gas measuring section.
Test of combustion air supply loss
Note: + Compliant
- Non-compliant
0 Not applicable
X Not assessed
Measurement results: EE| Pellets 16 kW
Temperature controller
Temperature [°C] Note:
Temperature set on the operating thermo-
Pra-set 80 stat regulator
Shistdeiwii 80 Fan and stoking switched off (suppression
mode)
Restoration of operation 79 Fan and stoking restored
Temperature limiter (manual restoration of temperature) STB
Temperature [°C] Note:
Pre-set 90 Temperature set on the temperature limiter
Shutdown 96 Fan and stoking switched off
The boiler irreversibly switched off. In order to restore opera-
Restoration of operation tion, a manual intervention required, after the temperature
drops under the limiter switching temperature

Test evaluation: Proper functioning of safety elements has been verified.
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Test of hydraulic pressure drop

CSN EN 303-5:2013

Test method: Art. 4249

Sample tested: EEI Pellets 16 kW

Measuring equipment used:

Evaluation results:

Chapter Ill - Measuring and test equipment

Requirement Requirement | Eyajuation |Note
specification
Water side resistance of the boiler
The water side resistances are to be determined for those
flows which correspond to the nominal heat output with two CSN EN 303-
temperature differences of 10 K and 20 K between the flow 5:2013 Art. +
and return connections of the boiler. The results are to be 4249
stated in mbar for each boiler size and shall correspond to
the values indicated by the manufacturer.
Note: + Compliant
- Non-compliant
0 Not applicable
X Not assessed
Measurement results:
no. Q AP
] [m*h") [mbar]
differences of 20 K 0,645 0,9
differences of 10 K 1,290 1,9
Tested by: Bc. Petr Matougek Date: 08/2016 Signed: /2%\;/{{\)
Reviewed by: Ing. Stanislav Buchta Date: 08/2016

Signed: Jg O
e
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The test methods in this Report were applied without deviations, additions or exceptions.

V. List of source materials
== Ut Source materials
The tests were performed based on
- Order B-56724 dated 2016-08-03 (received on 2016-08-03)
- Contract B-56724/39

- CSN EN 303-5:2013 — Heating boilers - Part 5: Heating boilers for solid fuels, manually and automatical-
ly stoked, nominal heat output of up to 500 kW - Terminology, requirements, testing and marking

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

2

nislav Buchta Mr. Milan Holomek
Head of Boilers and Industrial Heat Head of Heat and Environment-
Equipment Department Friendly Equipment Test Station
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TEST REPORT

39-10746/T2
Product: Hot-water boiler for solid fuel (wood pellets — C1)
Type designation: Twin Bio Luxury 24 kW
Versions: -
Customer: PPH KOSTRZEWA Sp.j.
ul. Suwalska 32A
11-500 Gizycko
Poland
Manufacturer: PPH KOSTRZEWA Sp.j.
ul. Suwalska 32A
11-500 Gizycko
Poland
Person responsible for re- Ing. Stanislav Buchta
view and evaluation:
Report issue date: 2016-03-24
Distribution list: 1 copy to the Engineering Test Institute

1 copy to the Customer

This document may be copied in its entirety without written consent of the Engineering Test Institute. Partial
copies are subject to approval.
The results of tests and the evaluations relate only to the products tested.
(**) Thus indicated parts of the Report contain findings verified otherwise than by tests
within the meaning of CSN EN ISO/IEC 17025.
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The tests were conducted on the basis of Order B-54654 dated 2015-11-30 (received on 2015-12-01), Con-
tract B-54654/39 and amendment D1 to the contract B-54654/39.

I Product description, intended use and mode of application

The hot-water boilers for solid fuel (wood pellets - C1) with automatic fuel supply, Twin Bio Luxury 24 kW are
intended for heating of family houses, office buildings, small businesses, etc.

The body of boiler is from welded steel sheets. The boiler is de-signed for burning of wood pellets — C1. The
burner for wood pellets is situated on the side in the lower part of the boiler, combustion air is provided by the
fan, pellets are supplied by a screw feeder from fuel hopper. The hot flue gas goes through the boiler body
from combustion chamber to heat exchanger. The flue gas leaves the boiler through the socked situated at
the rear side of the boiler. Water connections are at the rear of the boiler.

Boiler body is insulated with mineral insulation. The covering is made of steel sheets. Electronic control unit is
situated in the upper part of the front side of the boiler.

Further detailed descriptions of individual assembly groups are provided in the enclosed technical documen-
tation to Task 39-10746.

II. Sample tested

Boiler output versions that are the subject of the proceedings:

(table 1)
Boiler output version Heat output EKV No. Place of testing
Twin Bio Luxury 24 kW 24 kW 0211.16.16718.000 SzU Brno

Visual inspection, testing and evaluation were carried out by Bc. Petr Matousek, Test Engineer, at the test
station of SZU in Brno, in 03/2016.

The tests were performed with the measurement and test equipment with valid calibration.
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III. Measuring and test equipment
No. Description INGntoTy Calibration valid until Accuracy
number
1 Combustion product ana- 92-0004 calibration prior to each | see CRM 103000237769
' lyser, Horiba, type 680 P measurement see CRM 103000237770

2. | Weighing machine 02-2290 0212017 see 05 0051 CSH-

3. Water meter, NW 20 02-1575 03/2017 see CS ACS-P/006/2009

4, Data collection system 02-2241 12/2017 see CS 110002

5. |Moisture mater, ther- 11-6258 1112017 see CS 8346F/12
mometer

6 |Barometer 11-2541 01/2019 see C5 6073-CS-K0001-

7. Draught gauge 11-7275 02/2017 see CS 1165F/13

8. Stop watch 99-0760 10/2017 see CS 2955E-12
Calorimeter, IKA,

9. type C 5000 02-2236 03/2017 +0,12 MJ/kg
Elemental analyser,

10. Perkin Elmer, 02-2107 0312017 +0,2 % rel.
type 2400 CHNS

1. | Gravimat, SHC 501 02-2328 04/2018 see CS 150046-150050

12, | Laboratory weighing 02-1458 06/2017 see CS 26/KA-15
machine
Weighing machine, see CS 6051-CS-H0400-

13. Ohaus MB 45 02-2274 06/2017 13

14, Manometer 18-3336 06/2017 see CS 130052

15. | Prandtl tube, 0.3 m ME 484 112017 see G5 5012-CS-RS090-

16. Psychrometer H 4220 92-0005 12/2016 see CS 090176

17. Electrometer 03524781 03/2022 see CS 002/12/E
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IV. Results of tests and evaluation
Evaluation
. Source
. Technical standard, p
No. Requirement . . materi- Evalua-
regulation applied Test
als tion
Pressurized component .
7. tightness and strength 2§N5EN 53 231' 5'522123 P%ge +
test (1001.1*) oo T
8 Surface temperature test | CSN EN 303-5:2013 Pages +
: (1003%) Art. 5.12,5.16.4, 4.3.6 6-7
Test of heat output, input | CSN EN 303-5:2013
9 and efficiency(1004.1%) Art. 442, 443,57,58,5.10 Pages +
: Test of combustion prod- | CSN EN 303-5:2013 8-10
uct temperature (1004.2*) | Art. 4.4.3
10 Combustion efficiency CSN EN 303-5:2013 Pages N
’ test — emissions (1005.1*) | Art. 44.7,5.7.3,5.7.4,5.9, 5.10.4 11-12
CSN EN 303-5:2013
Annex C, 1F;age154 +
Deviation from Austria, C.2.2, C.2.3
CSN EN 303-5:2013
Annex C, - 0
Test of heat output, input ggNDgna;E)o; 5frg(r;11 g roatia
and efficiency Annex C ’ Pages +
" (1004.1%) Deviation from Denmark , C.4.1, C.4.2 15-16
Combustion efficiency Efr:if g 303-5:2013 Pages .
te15;o—5e1l:r’llsslons Deviation from Germany, C.5.1, C.5.2 17-18
10051 TSN EN 303-5:2013 -
Annex C 1 ga ?2% +
C.6 Deviation from Switzerland
CSN EN 303-5:2013
Annex C - 0
C.8 Deviation from ltaly
Test of control, regulation
and safety elements CSN EN 303-5:2013
19 {1006.1%) Art. 5.13, 5.14, 5.16.2, 5.16.3 Pages .
’ Combustion efficiency CSN EN 303-5:2013 21-23
test — emissions Art. 5.9, 5.10.4
{(1005.1*)
Test of hydraulic pres- | x o\ N 303.5:2013 Page
13. sure drop At 4249 24 +
{1001.3*) .
Note:
No..1-6 Evaluation:
™) Not a test + Requirement fulfilled
- Requirement not fulfilled
X Not assessed
0 Not applicable
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Accrediied tess 1001.1* Test title: Pressurized component tightness and strength test

number:
. CSN EN 303-5:2013
ViESh metige: At 54,541,542
Sample tested: TWIN BIO LUXURY 24 kW
Measuring equipment used: Chapter Ill - Measuring and test equipment

Test results:

Requirement Requ_lfemgnt Test_ Note
specification evaluation

Pressure test for boilers of sheet or sheet metal of| CSN EN 303-

non-ferrous metal 52013 Art. 5.4

Tests to be carried out before production

The type test pressure is 2 x PS using hydraulic pressure

where PS is the maximum permissible operating pressure.

The test period shall be at least 10 min and if it is to apply

to a range of boilers, the test shall be carried out on at least Enclosed

3 boiler sizes (smallest, medium, and largest size). No + technical

leakage or noticeable permanent deformation shall occur documenta-

during the test. tion.

A record shall be made of the test, including the following Cg%ﬁ? 223

details: ' '

- exact description of the boiler tested by stating the draw- 541 +

ing number;

- test pressure in bar and duration of the test; +

- test result; +

- place and date of the test, including the names of persons +

carrying out the test.

The test report shall be signed by, as a minimum, the

works tester responsible and one witness. +

Test during production CSN EN 303-

Each boiler shall be tested during the production and the | 5:2013 Art. +

test pressure shall be at least 1.43 x PS. 542

Test evaluation: No leakages or visible permanent deformations appeared during the test.
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Test method:

Sample tested:

Measuring equipment used:

Test results:

TWIN BIO LUXURY 24 kW

CSN EN 303-5:2013 Art. 5.12, 5.16.4, 4.3.6

Chapter Ill - Measuring and test equipment

Requirement sRequ_u_'emgnt Test evalua- Note
pecification tion
Surface temperature
The mean surface temperature shall be measured at nomi- &SN EN 303-
nal heat output. In order to do this, a minimum of 5 points on 52013 +
each boiler surface shall be measured. Under the same con- Aﬁ 512
ditions, the critical temperatures (e.g. boiler doors, operating T
levers) shall be measured.
The surface temperature on the outside of the boiler {includ-
ing the bottom and doors but not including the flue
gas outlet and maintenance openings of natural draft boilers)
shall not exceed the room temperature by more
than 60 K when tested in accordance with 5.12. The re-
quirement for the bottom is not applicable for instances
when the manufacturer declares that the boiler is to be in-| o\ N 303.
stalled on a non-combustible base. 52013 +
When tested in accordance with 5.12, the surface tempera- Arf 436
ture of operating levers and all parts which shall be S
touched by hand during operation of the boiler shall not ex-
ceed the room temperature by more than the
following values:
- 35 K for metals and similar materials;
- 45 K for porcelain and similar materials;
- 60 K for plastics and similar materials.
Resistance to thermal conductance
Temperature measurement shall be performed on the sur-
face of the stoking device at the place next to the
fuel line but within a maximum distance which shall be less
than 1 m against the feeding direction from the
inner wall of the combustion chamber. CSN EN 303-
For boilers with integrated hopper, the temperature meas- Ar5t:25011:634 g

urement shall be performed on the surface of the

stoking device at the place next to the integrated hopper but
within a maximum distance which shall be less

than 1 m against the feeding direction from the inner wall of
the combustion chamber. In addition, the highest surface
temperature of the hopper shall be measured.
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Average temperatures of boiler walis, doors and covers (°C):

Boiler type TWIN BIO LUXURY 24 kW
Fuel type Wood Peliets - C1
Heat output Nominal Minimal
ambient temperature (°C) 22,9 22,7
humidity (%) 28,8 27,5
air pressure (kPa) 98,45 98,27
Front wall 28,6 25,9
Rear wall 28,5 29,7
Right wall 33,9 30,3
Left wall 35,8 31,6
Upper wall 31,7 28,7
Lower wall 43,3 35,9

Temperatures of control elements (°C):

Handle of front cover (plastic) 37
Handle of upper door (plastic) 108
Handle of lower door (plastic) 115

El. control panel (plastic) 28

Safety temperature limiter - STB (plastic) 29

Measurement uncertainty: 2 °C for temperatures within the range of (0 + 250) °C

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

Test evaluation:

The specified temperature rise values have not been exceeded.
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Test method:
Sample tested:

Measuring equipment used:

Test results:

TWIN BIO LUXURY 24 kW

Average measured and calculated values (solid fuels):

CSN EN 303-5:2013 Art. 4.4.2, 443, 57 t05.10

Chapter lll - Measuring and test equipment

Test: . | .
Boiler type: TWIN BIO LUXURY 24 kW
Output tested: Nominal [  Minimum
Fuel type: Wood pellets - C1
Combustion period, (automatic) stoking Minimally 6 hours
Nominal heat output (specified by manufacturer) [ kW] 24 24
Flue gas temperature [°C] 140,9 78,3
Fuel mass added [ kg/h] 5,123 1,596
Inlet water temperature [°C] 53,2 56,4
Outlet water temperature [°C] 73,6 76,5
Temperature of the entering cold water [°C] 9,6 9,5
Cooling water flow rate [m3/h ] 0,9544 0,3027
Draught [Pa] 17,9 13,7
Ambient temperature [°C] 22,9 22,7
Relative air humidity [%] 28,8 27,5
Barometric pressure [ kPa] 98,45 98,27

Analysis of combustion products:
Test (period of burning) : I 1.
Oxygen O, [%] 4,03 8,76
Carbon dioxide CO, [%] 15,11 11,22
Carbon monoxide CO [ppm] 100 147
Higher hydrocarbons THC/OGC [ppm] 4 7
Nitrogen oxides NOx [ppm] 107 75
Sulfur oxides SO, [ppm] 0 0

Auxiliary combustion values (solid fuels):
Test (period of burning) : l. 1.
Stoichiometric oxygen volume [ m3/kg ] 0,936 0,936
Stoichiometric air volume [ m3lkg | 4,457 4,456
Stoichiometric volume of dry combustion products [ m3/kg | 4,376 4,375
Maximum content of CO, [%] 19,562 19,52

v 3.00




Strojirensky zkusebni Gstav, s.p. Report 39-10746/T2

Engineering Test Institute Page 9 of 25
Stoichiometric air multiple [-] 1,23 1,70
Volume of dry combustion products. actual [ m3/kg | 5,652 7,601
Content of H,O in combustion air [ m3/kg] 0,045 0,059
Content of H,O in combustion products [ m3/kg] 0,837 0,851

Calculated values - thermal overview

Test (period of burning) : . Il.
Loss of sensible heat of combustion products [%] 6,2 3,7
Loss of gas underburning [%] 0,0 0,1
Loss of mechanical underburning [%] 0,1 0,1
Loss of heat transfer into environment [%] 1,7 3,6
Total loss [%] 8,1 7,6
Efficiency — indirect method [%] 91,9 92,4
Fuel mass added - actual [kg/h ] 5,150 1,605
Heat input [ kW] 24 4 7.6
Heat output [kW] 22,3 7,0
Uncertainty of determining heat output [kW] 0,9 0,3
Efficiency — direct method [%] 91,3 91,7
Output / nominal output [%] 92,9 29,1

At nominal output, when burning Wood pellets — C1, the boiler efficiency meets the requirements appli-
cable to Class 5 as per CSN EN 303-5:2013, Fig. 1.

The measured heat output is within the + 8% tolerance;

Boiler Class 5;

At nominal output, combustion product temperature is less than 160 K above
Test evaluation: the ambient temperature;

When burning Wood pellets — C1, the period of burning is more than 6

hours;

The minimum heat output is less than 30% of nominal heat output.
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Test results:

TWIN BIO LUXURY 24 kW

Electricity consumption

During the tests, the electrical consumption shall be determined according to EN 15456.

The values for maximum consumption, for stand-by, nominal heat output and minimum heat output shall be
stated in the test report. For boilers with automatic feeding systems (fuel line), the electrical consumption of
the boiler and the fuel line shall be determined and stated separately.

The average electrical power consumption during stand by shall be measured for a minimum duration of 10
min and shall be stated in watts. In cases where control operations influence the intrinsic energy consump-
tion, a longer duration might be necessary.

Maximum electrical input 492 W

Electrical input at nominal heat output 128 W

Electrical input at minimum heat output 27T W

Electrical input for STAND BY mode 2W

Maximum electrical input for ignition system 347 W

Maximum electrical input for fuel supply (fuel line) 115 W
Fuel analysis

Fuel type Wood pellets — C1

Analytical indicator Symbol Unit Value Uncertainty
Higher heating value Qs [ MJ/kg ] 18,63 0,14
Lower heating value Q [ MJ/kg ] 17,07 0,14
All water in original condition W' [ % by weight ] 7,20 0,04
Ash A [ % by weight ] 0,47 0,01
Carbon C [ % by weight ] 46,23 0,25
Hydrogen H [ % by weight ] 6,33 0,10
Nitrogen N [ % by weight ] 0,07 0,10
Sulphur S [ % by weight ] 0,035 0,000
Chlorine Cl [ % by weight ] 0,007 0,000
Oxygen - calculation for 100% 0 [ % by weight ] 39,66

Conversion factor fomis for emis- . )

sions in [mg/m3] to [mg/MJ] femis [-] 0,25688

Note: Sample in original condition

Measurement uncertainty: Specified in Measurement results

“The above-specified extended measurement uncertainties are calculated as a factor of the measurement
uncertainty and the extension coefficient, k=2, corresponding to the coverage certainty of 95% for standard
classification. The uncertainties do not reflect the impact of sample taking and lack of homogeneity. The
standard uncertainty was determined in accordance with Document EA 4/02”.
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Accredited test

number: 1005.1* Test title: Combustion efficiency test - emissions
, CSN EN 303-5:2013
Test method: Art. 4.4.7,5.7.3,5.7.4, 5.9, 5.10.4
Sample tested: TWIN BIO LUXURY 24 kW
Measuring equipment used: Chapter Il - Measuring and test equipment
Requirement Requ_n_'em_ent TESt. Note
specification evaluation
Emission limits
Combustion shall be of low-emission. This requirement shall &SN EN 303-
be satisfied if the emission values shown in Table 6 are not 52013 Art
exceeded when operating at nominal heat output or, in the ) 447 ’ +
case of boilers with heat output range, when operating at o
nominal heat output and minimum heat output, in accord-
ance with 5.7, 5.9 and 5.10.
Table 6
Nominal heat Emission limits
output co [ OGC/THC | Dust
Stoking Fuel mg/m’ at 10% O,
kW Class Class Class Class Class Class Class Class Class
3 4 5 3 4 5 3 4 5
Manual Biogenic <50 5000 160
>50<150 2500 100 150
> 150 < 500 1200 100
- 1200 700 50 30 75 60
Fossil <50 5000 150
>50<150 2500 100 125
> 150 < 500 1200 100
Automatic | Biogenic <50 3000 100
>50=<150 2500 80 150
> 150 < 500 1200 80
- 1000 500 30 20 60 40
Fossil <50 3000 100
>50=150 2500 80 125
> 150 < 500 1200 80

NOTE 1: The dust values in this Table are based on the experience of the gravimetric filter method. The method used needs to be referred to in the test
report. The particulate matter emission measured according to this European Standard does not include condensable organic compounds which may form
additional particulate matter when the flue gas is mixed with ambient air. The values are therefore not directly comparable with values measured by dilution
tunnel methods. Neither can they be directly translated into ambient air particulate concentrations.

NOTE 2: Additional test methods and emission limits which apply in some countries are given in the A-Deviations in Annex C.
® Referred to dry exit flue gas, 0 °C, 1013 mbar.

® Boilers of class 3 for type E-fuels according to 1.2.1 or e-fuels according o 1.2.3 in this Table and marked with the classification E-fuels and e-fuels do not
need to fulfil the requirements for the dust emissions. The actual value shall be stated in the technical documentation and shall not exceed 200 mg/m3
at 10 % 02.
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Measurement resuits: TWIN BIO LUXURY 24 kW — Wood pellets — C1

Average values
Boiler Measured values Converted values 0,=10%
output O, | CO, | CO | OGC/THC | NO, | Dust CO |OGC/THC| NO, Dust
[%] | [%] |[ppm]| [ppm] |[ppm]|[mg/m’]|[mg/m’]| [mg/m’] |[mg/m’]| [mg/m’]
Nominal | 4,03 | 1511 | 100 4 107 33 81 5 142 22
Minimum | 8,76 | 11,22 | 147 7 75 25 165 10 138 23

Test evaluation:

TWIN BIO LUXURY 24 kW - Wood pellets - C1 meets at nominal and minimum output the emission re-
quirements for Class 5, as per CSN EN 303-5:2013 Table 6.
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Accredited test 1004.1* Test title: Test of heat output input and efficiency

number: 1005.1* Combustion efficiency test - emissions
CSN EN 303-5:2013

Test method: Annex C,

Deviation from Austria, C.2.2, C.2.3

Sample tested:
Measuring equipment used:

Test results:

TWIN BIO LUXURY 24 kW

Chapter Il - Measuring and test equipment

Requirement

Requirement
specification

Test evaluation

Boiler efficiency for nominal heat output and minimum
heat output

Boiler Minimum efficiency
Heating boilers for solid fuels 75 %
a) manually loaded
up to 10 kW 79 %
>10 to 200 kW (71.3 + 7.7 log Pn) %
>200 kW 89 %
a) automatically loaded
up to 10 kW 80 %
>10 to 200 kW (72.3+ 7.7 log Pn) %
>200 kW 90 %

NOTE Pn is the nominal heat output (Qn in this standard)

CSN EN 303-
5:2013
Annex C,
Deviation from
Austria, C.2.2

Wood Pellets — C1

Requirement

Requirement
specification

Test evaluation

Emission limits

Small burners used for solid fuels automatically loaded

Emission limits
mg-MJ
Parameter | Wooden Wood | Wooden Wood Other standard-
Pellets Pellets | Ofher wooden ised
Room heaters Central heaters biogenous fuels
CcoO 500° 250° 250° 500°
NO, 100 100 100 300
OGC/THC 30 20 30 20
Dust 25 20 30 35

CSN EN 303-
5:2013
Annex C,
Deviation from
Austria, C.2.3

Wood Pellets — C1

* The limit value can be exceeded by 50 % during partial load operation at 30 % of nominal heat output.
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Measurement results: TWIN BIO LUXURY 24 kW — Wood pellets — C1

Measured efficiency
91,3
917

Boiler output Minimum efficiency

Nominal

82,9

Minimum

Test evaluation:

The measured efficiency of TWIN BIO LUXURY 24 kW - Wood pellets - C1 is higher than required.

Measurement results: TWIN BIO LUXURY 24 kW — Wood pellets — C1

Average values
Boiler Measured values Converted values 0,=0%
output 0, CO | NO, | OGC/THC Dust co NOy OGCI/THC Dust
[%] |[ppm]|[ppm]| [ppm] | [mg/m’] | [mg/MJ] | [mg/MJ] | [mg/MJ] | [mg/MJ]
Nominal 403 | 100 107 4 33 40 70 2 11
Minimum 8,76 | 147 75 7 25 81 67 5 11

Test evaluation:

The measured emission values for TWIN BIO LUXURY 24 kW - Wood pellets - C1 do not exceed the speci-
fied values.
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Accredited test 1004.1* Test title: Test of heat output, input and efficiency
number: 1005.1* Combustion efficiency test - emissions

CSN EN 303-5:2013
Test method: Annex C,

Deviation from Denmark, C.4.1, C.4.2
Sample tested: TWIN BIO LUXURY 24 kW
Measuring equipment used: Chapter Il - Measuring and test equipment

Test results:

Requirement Test evaluation
specification

Requirement

Boiler Efficiency

According to the Danish Construction Code BROS, CS';_IZEON1 203' Wood Pellets — C1
Clause 8.5.1.4, Sub-clause 7, boilers for coal, coke, bio fuel ’

) - ; Annex C,
or biomass shall have an efficiency equivalent to Class 3 Deviation from
in EN 303-5. Denmark
Minimum efficiency [ (67 + 6 log Qn) % cai +

For boilers above 300 kW, the requirement corresponding to
300 kW shall be used.

Requirement

S Test evaluation
specification

Requirement

Emission limits
According to the Danish EPA Statutory Order no. 1432 of 11-
12-2007, only Class 3 (or higher) is acceptable for Denmark.

Emission limit values *
Nominal heat output co ?’flgl Dust
Stoking Fuel 7 Wood Pellets — C1
mg-m" at 10% O,
” Class CSN EN 303-
3 5:2013
<50 5000 150 Annex C,
Biogenic | > 5010150 20— 100 | ' | Deviation from
Manual <50 5000 150 Denmark ,
Fossil > 50 to 150 2500 125 C.4.2
> 150 to 300 1200 100
<50 3000 +
Biogenic [>50to 150 2500 P 150
Automati > 150 to 300 1200
utomatic <50 3000 100
Fossil > 50 to 150 2500 125
> 150 to 300 1200 &0

8 Referring to dry exit flue gas, 0 °C, 1 013 mbar.
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Measurement results: TWIN BIO LUXURY 24 kW - Wood pellets - C1

Boiler output Minimum efficiency Measured efficiency

Nominal 91,3
— 75,3
Minimum 91,7

Test evaluation:

Measured efficiency for TWIN BIO LUXURY 24 kW - Wood pellets - C1 is higher than required.

Measurement results: TWIN BIO LUXURY 24 kW — Wood pellets - C1

Average emission values
. Measured values Converted values 0,=10%
Boiler output 0, CO [OGCITHC| Dust CO | OGCITHC Dust
[%] | [ppm] | [ppm] | [mg/m’] | [mg/m’] [mg/m®] | [mg/m’]
Nominal 4,03 100 4 33 81 5 22
Minimum 8,76 147 7 25 165 10 23

Test evaluation:

The measured emission values for TWIN BIO LUXURY 24 kW - Wood pellets - C1 do not exceed the speci-
fied values.
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Accredited test 1004.1* Test title: Test of heat output, input and efficiency
number: 1005.1* Combustion efficiency test - emissions

CSN EN 303-5:2013
Test method: Annex C,

Deviation from Germany, C.5.1, C.5.2
Sample tested: TWIN BIO LUXURY 24 kW
Measuring equipment used: Chapter Ill - Measuring and test equipment

Test results:

Requirement Requ'u_-emgnt Test evaluation
specification
Emission limits
Table 7 — Emission limits
The emission limits are regulated in Chapter 2, paragraphs
4, 5 and Annex 2 of the German Immission
Control Ordinance "Erste Verordnung zur Durchfiihrung des
Bundes-Immissionsschutzgesetzes (Verordnung
Uber kleine und mittlere Feuerungsanlagen - 1. BImSchV)".
Boilers operated with solid fuels shall only be installed, pos- Wood Pellets — C1
sess the quality and be put into operation if they &SN EN 303-
fulfil the following specifications of the 1. BImSchV: 5:2013
Annex C,
. Deviation from
Fuel acc. to NoouT;I;?ji“ Dus} CO3 Germany, C.5.1
§3(1) range g/m g/m
kw
Stage 2: Numbers 110 5a | 2 4 0.02 0.4 +
pplances. 230 < 500 0.02 0.4
hich will be 2 : 5

msltgllev:l; Numbers 6t0 7 =0 500 .
after 31.12.2014 | Numbers 8to 13 | 24 < 100 0.02 0.4

NOTE Differing from sentence 1 for firing systems (appliances) which will exclusively be fired by fuels according §3 article 1 Num-
ber 4 in the form of split logs, the limits according Stage 2 apply for firing systems (appliances) if they are instailed after 31.12.2016.
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Average emission values
. Measured values Converted values 0,=13%
Boiler output 0, co Dust co Dust
[%] [ppm] [mg/m’] _[g/m’] fg/m’]
Nominal 4,03 100 33 0,059 0,016
Minimum 8,76 147 25 0,120 0,017

Test evaluation:

The measured emission values for TWIN BIO LUXURY 24 kW - Wood pellets - C1 do not exceed the speci-

fied values.
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1004.1* Test title: Test of heat output, input and efficiency

Accredited test 1005.1* Combustion efficiency test - emissions

number:

CSN EN 303-5:2013
Test method: Annex C
C.6 Deviation from Switzerland
Sample tested: TWIN BIO LUXURY 24 kW
Measuring equipment used: Chapter 11l - Measuring and test equipment

Test results:

Requirement

specification Test evaluation

Requirement

Emission limits
Clause 4.4.7, Table 7
The emission limits are regulated in Annex 4 of the Swiss
Ordinance on Air Pollution Control ((OAPC] SR
814.318.142.1) of 1985-12-16 (as at 2010-07-15).
Boilers operated with woody biomass shall only be put on the
market if they fulfil the following specifications of
the OAPC:
— declarations of conformity (Figure 20 OAPC);
— Figures 1, 212, 23 Annex 4 OAPC;

— Figures 31, 32 Annex 5 OAPC. CSN EN 303-
Emissions for boilers operated with coal or wood fuels shall 5:2013 Wood Pellets - C1
not exceed the following limits: Annex C

Particular requirements (emis- | C.6 Deviation

sion limits)® for carbon from Switzer-
Type of installation monoxide (CO) and particulate land
matter (dust)
CO (mg-m°) Dust {mg-m°)

Boilers for log wood and
boilers for coal, manual 800 50
stoking
Boilers for chipped wood
and boilers for coal, au- 400 60
tomatic stoking
Boilers f_or Woc_:d Pellets, 300 40 =
automatic stoking

* Referred to oxygen basis:

— for boilers for natural state wood 13 % volume;

— for boilers for coal 7 % volume.

The sulphur content of coal, coal briquettes and coke shall not exceed 3 %. Boilers operated with non-
woody biomass shall comply with the following specifications of the OAPC:

— Figures 741, 742, 743 Annex 2 OAPC;

— Figures 81, 82 Annex 3 OAPC. 0
According to Figure 743, Annex 2 OPAC, non-woody biomass, such as biogenic waste and products
from agriculture, may only be burnt in boilers with a heat input of at least 70 kW. Such units need an
approval and shall meet stronger emission limits according to Figure 742, Annex 2 OAPC.
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Measurement results: TWIN BIO LUXURY 24 kW — Wood pellets - C1

Average emission values
. Measured values Converted values 0,=13%
Boller output 0; co Dust co Dust
[%] [ppm] [mg/m’] [mg/m’] [mg/m’]
Nominal 4,03 100 33 59 16
Minimum 8,76 147 25 120 17

Test evaluation:

The measured emission values for TWIN BIO LUXURY 24 kW - Wood pellets - C1 do not exceed the speci-
fied values.
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Accredited test 1006.1* Test title:
number; 1005.1* Function test of control, regulation and safety elements
Combustion efficiency test - emissions

CSN EN 303-5:2013
Art. 5.13, 5.14, 5.16.1, 5.16.2, 5.16.3

Test method: CSN EN 303-5:2013
Art. 59,5104
Sample tested: TWIN BIO LUXURY 24 kW
Measuring equipment used: Chapter Ill - Measuring and test equipment

Test results:

Requirement Test

specification evaluation Note

Requirement

Function check of the temperature controller and safety
temperature limiter at the boiler

The water-side flow rate shall comply with that specified for
the nominal heat output test. The flow temperature
of 75 °C shall not be exceeded at the start of the test °C.

Adjust the firing so that it corresponds to the nominal heat
output Qy of the boiler. A steady state condition shall be
reached and the outlet pressure at the flue gas section shall
be according to the nominal heat output setting. For manual
stoked boilers, the boiler shall be refuelled after reaching
steady state with a full batch before starting the test.

The dissipated output shall be reduced to (40 £ 5) % of the CSI:.ZE(?# 203-
nominal heat output of the boiler, circulating pump running in A& 513 +

continuous operation; temperature controller adjusted to
maximum set value.

When the temperature controller is operating normally, the
measured flow temperature shall not exceed 100 °C; the
safety temperature cut out or limiter or the device for dissi-
pating excess heat shall not trigger.

Repeat the test with the temperature controller out of func-
tion. This time, check if the safety temperature limiter-
detector switches off the firing system at the highest value
specified by the boiler manufacturers and if all hazardous
operation states are avoided (see 4.1).
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Requirement

Requirement
specification

Test evalua-
tion

Note

Function test for the rapidly disconnectable firing sys-
tem

— Sudden absence of heat dissipation

The water-side flow rate shall comply with that specified
for the nominal output test. The flow temperature of 75 °C
shall not be exceeded at the start of the test.

Adjust the firing so that it corresponds to the nominal heat
output Qy of the boiler, a steady state condition is
reached and the outlet pressure at the flue spigot is ac-
cording to the rated heat output.

The heat consumption is set to 0; water circulation in the
boiler is permitted; temperature controller is adjusted to
manufacture recommended maximum set value.

Check if the safety temperature limiter or the temperature
controller switches off the firing system and all hazardous
operation states are avoided.

- Loss of the electrical power supply

The water-side flow rate shall comply with that specified
for the nominal heat output test. The flow temperature of
75 °C shalll not be exceeded at the start of the test.

Adjust the firing so that it corresponds to the nominal heat
output Qy of the boiler, a steady state condition is
reached and the outlet pressure at the flue gas section is
according to the rated heat output.

The electrical power supply including the circulation is cut
off, check that no hazardous operation conditions occur.

For the evaluation of the temperatures and the CO-
concentrations, only mean values at a maximum average
time of one minute shall be considered.

CSN EN 303-
5:2013
Art. 5.14

Safety test of consequences of fuel overload and effect
of a blockage of the fuel supply

The safety of the boiler shall be checked at continuous oper-
ation of the boiler with the fuel feed rate of the stoking device
set at possible maximum capacity, taking into account fail-
ures according to the risk analyses and the electrical safety.
If other fuel feed rates lower than the maximum are catego-
rised as critical by the risk analysis, these shall also be test-
ed.

The functionality of the safety device for the shut-down of the
fuel shall occur by prevention of the ignition after release of
fuel if no or insufficient combustion in the combustion cham-
ber occurs.

The test for blocked fuel line shall be achieved by deactivat-
ing the stoking device.

The requirements specified in 4.3.4 shall be satisfied.

CSN EN 303-
5:2013
Art. 5.16.2
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Requirement Requirement | Test evalua- Note
specification tion
Loss of combustion air supply
The safety of the heating boiler shall be checked at maxi-
mum heat input under the following conditions:
— failure of combustion air fan;
— failure to close of the adjustable combustion air supply. CS';_%\# 303'
In each case, only one failure shall be simulated. Art. 5.16.3 *
The CO concentrations in the boiler shall not exceed 5 %
volume.
The measurement of CO concentration shall be carried out
in the flue gas measuring section.
Test of combustion air supply loss
Note: + Compliant
- Non-compliant
0 Not applicable
X Not assessed
Measurement results:
Temperature controller
Temperature [°C] Note:
Pre-set 80 Temperature set on the operating thermo-
stat regulator
Shutdown 81 Fan and stoking switched off (suppression
mode)
Restoration of operation 76 Fan and stoking restored

Temperature limiter (manual restoration of temperature) STB

Temperature [°C] Note:
Pre-set 90 Temperature set on the temperature limiter
Shutdown 105 Fan and stoking switched off

The boiler irreversibly switched off. In order to restore opera-
Restoration of operation tion, a manual intervention required, after the temperature
drops under the limiter switching temperature

Test evaluation: Proper functioning of safety elements has been verified.
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Accredifed test 4404 34 Tegt title:

number. Test of hydraulic pressure drop
. CSN EN 303-5:2013
Test method: Art 4249
Sample tested: TWIN BIO LUXURY 24 kW
Measuring equipment used: Chapter Il - Measuring and test equipment

Evaluation results:

Requirement Requirement | Eyajuation |Note
specification

Water side resistance of the boiler

The water side resistances are to be determined for those
flows which correspond to the nominal heat output with two | ¢gN EN 303-
temperature differences of 10 K and 20 K between the flow| 52013 Art. +
and return connections of the boiler. The results are to be 4249
stated in mbar for each boiler size and shall correspond to
the values indicated by the manufacturer.

Note: + Compliant
- Non-compliant
0 Not applicable
X Not assessed

Measurement resulits:

no. Q AP

[-] [m*h™) [mbar]
differences of 20 K 1,032 1,6
differences of 10 K 2,064 55

Tested by: Bc. Petr Matou$ek Date: 03/2016 Signed: W

Reviewed by: Ing. Stanislav Buchta Date: 03/2016 Signed: K (/’_—7
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The test methods in this Report were applied without deviations, additions or exceptions.

V. List of source materials

The tests were performed based on

- Order B-54654 dated 2015-11-30 (received on 2015-12-01)

- Contract B-54654/39

- Amendment D1 to the contract B-54654/39

- CSN EN 303-5:2013 — Heating boilers - Part 5: Heating boilers for solid fuels, manually and automatical-
ly stoked, nominal heat output of up to 500 kW - Terminology, requirements, testing and marking

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

C—>

Mr. Stanislav Buchta Mr. Milan Holomek
Head of Boilers and Industrial Heat Head of Heat and Environment-
Equipment Department Friendly Equipment Test Station
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TEST REPORT
39-10942/T3

Hot-water boiler for solid fuel (wood pellets — C1)

EEI Pellets 32 kW

PPH KOSTRZEWA Sp.j.
ul. Suwalska 32A
11-500 Gizycko

Poland

PPH KOSTRZEWA Sp.|.
ul. Suwalska 32A
11-500 Gizycko

Poland

Ing. Stanislav Buchta

2016-08-09

1 copy to the Engineering Test Institute
1 copy to the Customer

This document may be copied in its entirety without written consent of the Engineering Test Institute. Partial

copies are subject to approval.

The results of tests and the evaluations relate only to the products tested.
(**) Thus indicated parts of the Report contain findings verified otherwise than by tests

within the meaning of CSN EN ISO/IEC 17025.
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The tests were conducted on the basis of Order B-56724 dated 2016-08-03 (received on 2016-08-03), Con-
tract B-56724/39.

I. Product descrigtion, intended use and mode of application

The hot-water boilers for solid fuel (wood pellets - C1) with automatic fuel supply, EEI Pellets 32 kW are in-
tended for heating of family houses, office buildings, small businesses, etc.

The body of boiler is from welded steel sheets. The boiler is de-signed for burning of wood pellets — C1. The
burner for wood pellets is situated on the side in the lower part of the boiler, combustion air is provided by the
fan, pellets are supplied by a screw feeder from fuel hopper. The hot flue gas goes through the boiler body
from combustion chamber to heat exchanger. The flue gas leaves the boiler through the socked situated at
the rear side of the boiler. Water connections are at the rear of the boiler.

Boiler body is insulated with mineral insulation. The covering is made of steel sheets. Electronic control unit is
situated in the upper part of the front side of the boiler.

Further detailed descriptions of individual assembly groups are provided in the enclosed technical documen-
tation to Task 39-10746.

II. Sample tested

Boiler output versions that are the subject of the proceedings:

(table 1)
Boiler output version Heat output ’ EKV No. Place of testing —,
EEI Pellets 32 kw ‘ 32 kW ' 0211.16.16679.000 SZU Brno J

Visual inspection, testing and evaluation were carried out by Be. Petr Matousek, Test Engineer, at the test
station of SZU in Brno, in 02/2016.

The tests were performed with the measurement and test equipment with valid calibration.
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III. Measuring and test equipment
No. Description l:‘:ﬁ:;z:y Calibration valid until Accuracy
Combustion product ana- _ .
; calibration prior to each see CRM 190/16

¥ gssglg Horiba, type ENDA- 022394 measurement see CRM 103000414644
Weighing machine 022331 05/2018 see KL 6051-KL-H0184-16
Induction flow meter 022389-C/1 10/2017 see KL 6015-KL-P0446-13
ST:tmperat”’e measurement| ,,5399.018 1112017 see KL 140074

5. :n';?;rr”"me‘e“ Moisture 116258 1212018 see KL 10280/2015

6. Barometer 112541 01/2019 see KL 6013-KL-K0001-14

7. Draught gauge MaR11-Tah 05/2017 see KL 6013-KL-C0349-15

8. Electronic stop watch 990760 11/2017 see KL 2955E-12

9. Gravimat SHC 501 022328 04/2018 see KL 150046-150050

10, ’S"gzgﬁﬁs""e'gh'”g machine | o) 1682 06/2017 see KL 24/KA-15

11. Electronic thermometer 116557 03/2019 see KL 160066

12. Electrometer 022389-A/4 05/2025 see KL 039/15/E

13. Induction water meter 116320 04/2018 see KL Q 0254/2012

14, Weighing machine 022151 02/2017 see KL 6051-KL-H0115-15

15. Weighing machine 022211 02/2017 see KL 6051-KL-H01 13-15_1
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IV. Results of tests and evaluation
—=_ > " oo1s did evaluation
Evaluation
. Source
. Technical standard .
No. Requirement s ey materi- "
regulation applied als Test Ev_alua
tion
Pressurized component CSN EN 303-5:2013 P
7. |tightness and strength AL54 541 545 %ge +
test (1001.1*) ke
8 Surface temperature test | GSN EN 303-5:2013 Pages &
) (1003*) Art. 512, 516.4, 436 6-7
Test of heat output, input | SN EN 303-5:201 3
9 and efficiency(1004.1*) Art. 442 443 57,58, 5.10 Pages "
’ Test of combustion prod- | SN EN 303-5:2013 8-10
uct temperature (1004.2*) | Art. 4.4.3
10 Combustion efficiency CSN EN 303-5:2013 Pages .
: test - emissions (1005.1*) | Art. 4.4.7, 5.73,5.74,59, 510.4 11-12
CSN EN 303-5:2013
Annex C, 1?861?4 *
Deviation from Austria, C.2.2, C.2.3
CSN EN 303-5:2013
Annex C, - 0
Test of heat output, input ggNDEe:;?gigggl SC il
and efficiency Annex C ’ Pages &
i (1004.1%) Deviation from Denmark , C.4.1, C.4.2 1516
Combustion efficiency Efr?;f g 303-5:2013 Pages i
t‘:s(; 0-5e1r11|ssions Deviation from Germany, C.5.1, C.5.2 hea 18
{10050%) CSN EN 303-5:2013 ——
Annex C 19 g 20 +
C.6 Deviation from Switzerland
CSN EN 303-5:2013
Annex C - 0
C.8 Deviation from Italy
Test of control, regulation
and safety elements CSN EN 303-5:2013
12 (1006.1%) Art. 5.13, 5.14, 5.16.2, 5.16.3 Pages "
" | Combustion efficiency CSN EN 303-5:2013 21-23
test - emissions Art. 5.9, 5.10.4
(1005.1%)
Test of hydraulic pres- .
13, sure drop E§N4E2N43903-5.2013 nge i
(1001.3%) e
Note:
No.:1-6 Evaluation:
(*) Not a test + Requirement fulfilled

X
0

Requirement not fulfilled

Not assessed
Not applicable
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Accredited test

dumbar 1001.1* Test title: Pressurized component tightness and strength test

CSN EN 303-5:2013

Test method: Art. 54,541,542

Sample tested: EEIl Pellets 32 kw
Measuring equipment used: Chapter Il - Measuring and test equipment

Test results:

, Requirement Test
Banirammnt specification evaluation Note
Pressure test for boilers of sheet or sheet metal of| SN EN 303-
non-ferrous metal 5:2013 Art. 5.4
Tests to be carried out before production
The type test pressure is 2 x PS using hydraulic pressure
where PS is the maximum permissible operating pressure.
The test period shall be at least 10 min and if it is to apply
to a range of boilers, the test shall be carried out on at least Enclosed
3 boiler sizes (smallest, medium, and largest size). No = technical
leakage or noticeable permanent deformation shall occur documenta-
during the test. tion.
A record shall be made of the test, including the following C?goﬁgli?
details: ’ '
- exact description of the boiler tested by stating the draw- 24 i
ing number;
- test pressure in bar and duration of the test; +
- test result; +
- place and date of the test, including the names of persons &
carrying out the test.
The test report shall be signed by, as a minimum, the
works tester responsible and one witness. ®
Test during production CSN EN 303-
Each boiler shall be tested during the production and the| 5:2013 Art. &
test pressure shall be at least 1.43 x PS. 54.2
Test evaluation: No leakages or visible permanent deformations appeared during the test.
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Test title: Surface temperature test
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Test method:

Sample tested: EEIl Pellets 32 kW
Measuring equipment used:

Test results:

CSN EN 303-5:2013 Art. 5.12,5.164,4.36

Chapter IIl - Measuring and test equipment

urement shall be performed on the surface of the

stoking device at the place next to the integrated hopper but
within @ maximum distance which shall be less

than 1 m against the feeding direction from the inner wall of
the combustion chamber. In addition, the highest surface
temperature of the hopper shall be measured.

i Requirement | Test evalua-
Requirement specification tion Note
Surface temperature
The mean surface temperature shall be measured at nomi- &SN EN 303-
nal heat output. In order to do this, a minimum of 5 points on 5:2013 "
each boiler surface shall be measured. Under the same con- Aﬁ 512
ditions, the critical temperatures (e.g. boiler doors, operating T
levers) shall be measured.

The surface temperature on the outside of the boiler (includ-
ing the bottom and doors but not including the flue
gas outlet and maintenance openings of natural draft boilers)
shall not exceed the room temperature by more
than 60 K when tested in accordance with 5.12. The re-
quirement for the bottom is not applicable for instances
when the manufacturer declares that the boiler is to be in-
stalled on a non-combustible base. CSI;E;? 03- &
When tested in accordance with 5.12, the surface tempera- A rt 436
ture of operating levers and all parts which shall be T
touched by hand during operation of the boiler shall not ex-
ceed the room temperature by more than the
following values:
- 35 K for metals and similar materials;
- 45 Kfor porcelain and similar materials:
- 60 K for plastics and similar materials.
Resistance to thermal conductance
Temperature measurement shall be performed on the sur-
face of the stoking device at the place next to the
fuel line but within a maximum distance which shall be less
than 1 m against the feeding direction from the
inner wall of the combustion chamber. CSN EN 303-
For boilers with integrated hopper, the temperature meas- Ar?:25011 24 3
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Measurement results: EE| Pellets 32 kW

Average temperatures of boiler walls, doors and covers (°C):

Boiler type EEI Pellets 32 kW
Fuel type Wood Pellets - C1
Heat output Nominal Minimal
ambient temperature (°C) 236 243
humidity (%) 231 30,9
air pressure (kPa) 97,38 96,25
Front wall 29,6 25,8
Rear wall 331 33,8
Right wall 35,9 31,8
Left wall 38,1 30,6
Upper wall 32,0 30,1
Lower wall 54 1 37,3
Temperatures of control elements (°C):
Handle of front cover (plastic) 30
Handle of upper door (plastic) 100
Handle of lower door (plastic) 109
El. control panel (plastic) 29
Safety temperature limiter - STB (plastic) 29

Measurement uncertainty: 2 °C for temperatures within the range of (0 + 250)°C

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

Test evaluation: The specified temperature rise values have not been exceeded.

v 3.00



Strojirensky zkusebni Gstav, S.p.
Engineering Test Institute

Report 39-10942/T3
Page 8 of 25

Accredited test 1004.1* Test title: Test of heat output, input and efficiency

number: 1004.2*

Test of combustion product temperature

Test method:

Sample tested: EEI Pellets 32 kW

Measuring equipment used:

Test results:

Average measured and calculated values (solid fuels):

CSN EN 303-5:2013 Art. 442 443 57t05.10

Chapter Il - Measuring and test equipment

Test: . | I,
Boiler type: EEI Pellets 32 kW
Output tested: Nominal |  Minimum
Fuel type: Wood pellets - C1
Combustion period, (automatic) stoking Minimally 6 hours
Nominal heat output (specified by manufacturer) [ kW] 32 32
Flue gas temperature [ *C] 129,2 79,2
Fuel mass added [ kg/h] 7,611 2,010
Inlet water temperature [°€1] 54,8 56,8
Outlet water temperature [*€C] 75,4 76,3
Temperature of the entering cold water [te] 9,1 11,9
Cooling water flow rate [m3/h] 1,3941 0,3868
Draught [Pa] 14,7 15,2
Ambient temperature [°C] 236 243
Relative air humidity [%] 23.1 30,9
Barometric pressure [ kPa] 97,38 96,25

Analysis of combustion products:
Test (period of burning) : I Il
Oxygen O, [%] 7,26 12,00
Carbon dioxide CO, [%] 12,26 8,23
Carbon monoxide CO [ppm] 21 112
Higher hydrocarbons THC/OGC [ppm] 2 3
Nitrogen oxides NOx [ppm] 99 54
Sulfur oxides SO, [ppm] 0 0

Auxiliary combustion values (solid fuels):
Test (period of burning) : l. Il.
Stoichiometric oxygen volume [mkg] 0,936 0,934
Stoichiometric air volume [mkg] 4,455 4,447
Stoichiometric volume of dry combustion products [ m?’lkg] 4,374 4,366
Maximum content of CO, [% ] 19,52 19,52
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Stoichiometric air multiple [-] 1,52 231
Volume of dry combustion products. actual [ m3/kg ] 6,968 10,349
Content of H,0 in combustion air [ mkg] 0,047 0,101
Content of H,0 in combustion products [m¥kg] 0,839 0,893

Calculated values - thermal overview

Test (period of burning) : l. I.
Loss of sensible heat of combustion products [%] 6,6 49
Loss of gas underburning [%] 0,0 0,1
Loss of mechanical underburning [%] 0,1 0,3
Loss of heat transfer into environment [ %] 1,9 3.7
Total loss [%] 8,7 8,9
Efficiency - indirect method [%] 91,3 91,1
Fuel mass added - actual [kg/h] 7,653 2,023
Heat input [ kW] 36,3 9,6
Heat output [ kW] 32,9 8,7
Uncertainty of determining heat output [kW ] 1.4 0,4
Efficiency - direct method [%] 90,6 90,4
L Output / nominal output [%] 102,7 27,1

At nominal output, when burning Wood pellets — C1, the boiler efficiency meets the requirements appli-
cable to Class 5 as per CSN EN 303-5:2013, Fig. 1.

The measured heat output is within the + 8% tolerance;

Boiler Class 5:

At nominal output, combustion product temperature is less than 160 K above
Test evaluation: the ambient temperature;

When burning Wood pellets — C1, the period of burning is more than 6

hours;

The minimum heat output is less than 30% of nominal heat output.
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Test results:

EEI Pellets 32 kW

Electricity consumption

During the tests, the electrical consumption shall be determined according to EN 15456,

The values for maximum consumption, for stand-by, nominal heat output and minimum heat output shall be
stated in the test report. For boilers with automatic feeding systems (fuel line), the electrical consumption of
the boiler and the fuel line shall be determined and stated separately.

The average electrical power consumption during stand by shall be measured for a minimum duration of 10
min and shall be stated in watts. In cases where control operations influence the intrinsic energy consump-
tion, a longer duration might be necessary.

Maximum electrical input 509 W

Electrical input at nominal heat output 74 W

Electrical input at minimum heat output 39W

Electrical input for STAND BY mode 2W

Maximum electrical input for ignition system 351 W

Maximum electrical input for fuel supply (fuel line) 112 W
Fuel analysis

Fuel type Wood pellets — C1

Analytical indicator Symbol Unit Value Uncertainty
Higher heating value Q. [ MJ/kg ] 18,63 0,14
Lower heating value Q; [ MJ/kg ] 17,07 0,14
All water in original condition W' [ % by weight ] 7,20 0,04
Ash A [ % by weight ] 0,47 0,01
Carbon C [ % by weight ] 46,23 0,25
Hydrogen H [ % by weight ] 6,33 0,10
Nitrogen N [ % by weight ] 0,07 0,10
Sulphur S [ % by weight ] 0,035 0,000
Chlorine Cl [ % by weight ] 0,007 0,000
Oxygen — calculation for 100% 0] [ % by weight ] 39,66

Conversion factor fum;s for emis- _ )

sions in [mg/m3] to [mg/MJ] femis [-] 0.25688

Note: Sample in original condition

Measurement uncertainty: Specified in Measurement results

“The above-specified extended measurement uncertainties are calculated as a factor of the measurement
uncertainty and the extension coefficient, k=2, corresponding to the coverage certainty of 95% for standard
classification. The uncertainties do not reflect the impact of sample taking and lack of homogeneity. The
standard uncertainty was determined in accordance with Document EA 4/02".
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Accredited test
number: 1005.1* Test title: Combustion efficiency test - emissions

CSN EN 303-5:2013

Test method: Art. 4.4.7,5.7.3,5.7.4, 5.9, 5.10.4

Sample tested: EEI Pellets 32 kW
Measuring equipment used: Chapter IIl - Measuring and test equipment
= Requirement Test
Requirement e : Note
q specification evaluation
Emission limits
Combustion shall be of low-emission. This requirement shall GSN EN 303-
be satisfied if the emission values shown in Table 6 are not 52013 Art
exceeded when operating at nominal heat output or, in the ‘ 447 ' ¥
case of boilers with heat output range, when operating at o
nominal heat output and minimum heat output, in accord-
ance with 5.7, 5.9 and 5.10.
Table 6
Kol heat Emission limits
output co [ OGCITHC [ Dust
Stoking Fuel mg/m’ at 10% O,
KW Class Class Class Class Class Class Class Class Class
3 4 5 3 4 5 3 4 5
Manual Biogenic <50 5000 150
>50s 150 2500 100 150
> 150 < 500 1200 100
- 1200 700 50 30 75 60
Fossil <50 5000 150
> 505150 2500 100 125
> 150 < 500 1200 100
Automatic | Biogenic <50 3000 100
> 505150 2500 80 150
> 150 < 500 1200 80
. 1000 500 30 20 60 40
Fossil <50 3000 100
>50s 150 2500 80 125
> 150 < 500 1200 80
NOTE 1: The dust values in this Table are based on the experience of the gravimetric filter method. The method used needs to be referred to in the test
report. The particulate matter emission measured according to this European Standard does not include condensable organic compounds which may form
additional particulate matter when the flue gas is mixed with ambient air. The values are therefore not directly comparable with values measured by dilution
tunnel methods. Neither can they be directly translated into ambient air particulate concentrations.
NOTE 2: Additional test methods and emission limits which apply in some countries are given in the A-Deviations in Annex C.
“ Referred to dry exit flue gas, 0 °C, 1013 mbar.
® Boilers of class 3 for type E-fuels according to 1.2.1 or e-fuels according to 1.2.3 in this Table and marked with the classification E-fuels and e-fuels do not
need to fulfil the requirements for the dust emissions. The actual value shall be stated in the technical documentation and shall not exceed 200 mg/m3
at10 % 02.
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Average values
Boiler Measured values Converted values 0,=10%
output 02 CO, co OGCI/THC NO, Dust co OGC/THC NO, Dust
[%] | [%] |[ppm]| [ppm] |[ppm] |[mg/m’]|[mg/m’]| [mg/m’] |[mg/m’]| [mg/m’]
Nominal | 7,26 | 12,26 | 21 2 99 33 21 3 162 27
Minimum | 12,00 | 8,23 | 112 3 54 27 171 7 134 33

Test evaluation:

EEI Pellets 32 kW - Wood pellets - C1 meets at nominal and minimum output the emission requirements for
Class 5, as per CSN EN 303-5:2013 Table 6.
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Accredited test 1004.1* Test title: Test of heat output input and efficiency

number: 1005.1* Combustion efficiency test - emissions
CSN EN 303-5:2013

Test method: Annex C,

Sample tested:

Measuring equipment used:

Test results:

Deviation from Austria, C.2.2, C.2.3
EEI Pellets 32 kW

Chapter Il - Measuring and test equipment

T H— Requirement Test evaluation
q specification
Boiler efficiency for nominal heat output and minimum Wood Pellets — C1
heat output
Boiler Minimum efficiency
+
Heating boilers for solid fuels 75 %
a) manually loaded CSN. EN 303-
up to 10 kW 79 % 5:2013
>10 to 200 kW (71.3 + 7.7 log Pn) % 5 A,“’t‘_ex ?
S5O0 I BY o Austria, C.20
a) automatically loaded A
up to 10 kW 80 %
>10 to 200 kW (72.3 + 7.7 log Pn) % +
>200 kW 90 %
NOTE Pn is the nominal heat output (Qn in this standard)
Requirement Reqqn:em.ent Test evaluation
specification
Emission limits
Small burners used for solid fuels automatically loaded
Emission limits . Wood Pellets — C1
mg-MJ
Parameter Woog;al'ue:'svood Woog:[rIL :;rond Omefruw Io e Otheri:e::aa(?darcl~ CSN EN 303-
Room heaters | Central heaters e biogenous fuels 5:2013
co 500° 250° 250° 500° Annex C,
Deviation from
NO, 100 100 100 300 Austria, C.2.3
+
OGC/THC 30 20 30 20
Dust 25 20 30 35

* The limit value can be exceeded by 50 % during partial load operation at 30 % of nominal heat output.
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Boiler output

Minimum efficiency

Measured efficiency

Nominal

Minimum

83,9

90,6

90,4

Test evaluation:

The measured efficiency of EEI Pellets 32 kW - Wood pellets - C1 is higher than required.

Measurement results: EE| Pellets 32 kW — Wood pellets — C1

Average values
Boiler Measured values Converted values 0,=0%
output 0, CO | NO, | OGC/ITHC | Dust co NOy OGC/THC | Dust
[%]1 |[ppm]|[ppm]| [ppm] | [mg/m’] | [mg/my] [mg/MJ] | [mg/MJ] | [mg/MJ]
Nominal 7,26 21 99 2 33 10 79 1 13
Minimum | 12,00 | 112 54 3 27 83 66 3 16

Test evaluation:

The measured emission values for EE| Pellets 32 kW - Wood pellets - C1

ues.

do not exceed the specified val-
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Test of heat output, input and efficiency
Combustion efficiency test - emissions

CSN EN 303-5:2013

Test method: Annex C,

Deviation from Denmark, C.4.1, C.4.2

Sample tested: EEI Pellets 32 kW
Measuring equipment used:

Test results:

Chapter IIl - Measuring and test equipment

Requirement

Requirement
specification

Test evaluation

Boiler Efficiency

According to the Danish Construction Code BROS,
Clause 8.5.1.4, Sub-clause 7, boilers for coal, coke, bio fuel
or biomass shall have an efficiency equivalent to Class 3
in EN 303-5.

Minimum efficiency | (67 + 6 log Qn) %

For boilers above 300 kW, the requirement corresponding to
300 kW shall be used.

CSN EN 303-
5:2013
Annex C,
Deviation from
Denmark ,
C4.1

Wood Pellets — C1

Requirement

Requirement
specification

Test evaluation

Emission limits

According to the Danish EPA Statutory Order no. 1432 of 11-
12-2007, only Class 3 (or higher) is acceptable for Denmark.

Emission limit values *
Nominal heat output co | 9rgg’ i Dust
i F
Stoking uel mg-m® at 10% O,
KW CI;ss
=50 5000 150
Biogenic | >501to 150 2500 - 150
S > 150 to 300 1200
<50 5000 150
Fossil > 50 to 150 2500 125
> 150 to 300 1200 100
<50 3000
Biogenic [>5010 150 2500 - 150
R > 150 to 300 1200
ntomatic <50 3000 100
Fossil > 50 to 150 2500 125
> 150 to 300 1200 -

CSN EN 303-
5:2013
Annex C,
Deviation from
Denmark ,
C4.2

Wood Pellets — C1

? Referring to dry exit flue gas, 0 °C. 1 013 mbar.
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Measurement results: EE| Pellets 32 kW — Wood pellets - C1

Boiler output Minimum efficiency Measured efficiency
Nominal 90,6

o 76,0
Minimum 90,4

Test evaluation:

Measured efficiency for EEI Pellets 32 kW - Wood pellets - C1 is higher than required.

Measurement results: EE| Pellets 32 kW — Wood pellets - C1

Average emission values
Boller ittt Measured values Converted values 0,=10%
P 0, CO |OGCITHC| Dust co OGCITHC Dust
[%] | [ppm] | [ppm] | [mg/m’] | [mg/m‘] [mg/m®] | [mg/m’]
Nominal 7,26 21 2 33 21 3 27
Minimum 12,00 112 3 27 171 7 33

Test evaluation:

The measured emission values for EEI Pellets 32 kW - Wood pellets - C1 do not exceed the specified val-
ues.
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Accredited test 1004.1* Test title: Test of heat output, input and efficiency
number: 1005.1* Combustion efficiency test - emissions

CSN EN 303-5:2013
Test method: Annex C,

Deviation from Germany, C.5.1, C.5.2
Sample tested: EEI Pellets 32 kW
Measuring equipment used: Chapter Ill - Measuring and test equipment

Test results:

Requirement

specification Test evaluation

Requirement

Emission limits
Table 7 — Emission limits

The emission limits are regulated in Chapter 2, paragraphs
4, 5 and Annex 2 of the German Immission

Control Ordinance "Erste Verordnung zur Durchfiihrung des
Bundes-Immissionsschutzgesetzes (Verordnung

Uber kleine und mittlere Feuerungsanlagen - 1. BImSchV)".

Boilers operated with solid fuels shall only be installed, pos- Wood Pellets — C1
sess the quality and be put into operation if they GSN EN 303-
fulfil the following specifications of the 1. BImSchV: 5:2013
Annex C,
. Deviation from
Fuel acc. to NO‘LTI;IJ:I Dust co Germany, C.5.1
1 ? /m®
§3(1) range g/m” | g/m
kW
Stage 2: Numbers 1to 5a |24 0.02 0.4
e . 30 < 500 0.02 0.4
which will be 230s k s
installed Numbers6t07 1500 0.02 03
after 31.12.2014 | Numbers 8 to 13 | > 4 < 100 0.02 0.4

NOTE  Differing from sentence 1 for firing systems (appliances) which will exclusively be fired by fuels according §3 article 1 Num-
ber 4 in the form of split logs, the limits according Stage 2 apply for firing systems (appliances) if they are installed after 31.12.2016.
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Average emission values

Boiler output

Measured values

Converted values 0,=13%

0, co Dusta (o{0] Dust
[%] [ppm] [mg/m’] [g/m’] [g/m’]

Nominal 7,26 21 33 0,015 0,019
Minimum 12,00 112 27 0,124 0,024

Test evaluation:

The measured emission values for EE| Pellets 32 kW - Wood pellets - C1 exceed the specified values.
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1004.1* Test title: Test of heat output, input and efficiency

Accredited test 1005.1* Combustion efficiency test - emissions

number:;

CSN EN 303-5:2013
Test method: Annex C
C.6 Deviation from Switzerland
Sample tested: EEI Pellets 32 kw
Measuring equipment used: Chapter Ill - Measuring and test equipment

Test results:

Requirement

Requirement specification

Test evaluation

Emission limits
Clause 4.4.7, Table 7
The emission limits are regulated in Annex 4 of the Swiss
Ordinance on Air Pollution Control (IOAPC] SR
814.318.142.1) of 1985-12-16 (as at 2010-07-15).
Boilers operated with woody biomass shall only be put on the
market if they fulfil the following specifications of
the OAPC:
— declarations of conformity (Figure 20 OAPC);
— Figures 1, 212, 23 Annex 4 OAPC;:

— Figures 31, 32 Annex 5 OAPC. CSN EN 303-
Emissions for boilers operated with coal or wood fuels shall 5:2013 Wood Pellets - C1
not exceed the following limits: Annex C
Particular requirements (emis- | C.6 Deviation
sion limits)® for carbon from Switzer-
Type of installation monoxide (CO) and particulate land
matter (dust)
CO (mg-m°) Dust (mg-m°)
Boilers for log wood and
boilers for coal, manual 800 50
stoking
Boilers for chipped wood
and boilers for coal, au- 400 60

tomatic stoking

Boilers for Wood Pellets,
automatic stoking

* Referred to oxygen basis:
— for boilers for natural state wood 13 % volume;

— for boilers for coal 7 % volume.

The sulphur content of coal, coal briquettes and coke shall not exceed 3 %. Boilers operated with non-
woody biomass shall comply with the following specifications of the OAPC:

— Figures 741, 742, 743 Annex 2 OAPC:

— Figures 81, 82 Annex 3 OAPC. 0
According to Figure 743, Annex 2 OPAC, non-woody biomass, such as biogenic waste and products
from agriculture, may only be burnt in boilers with a heat input of at least 70 kW. Such units need an
approval and shall meet stronger emission limits according to Figure 742, Annex 2 OAPC.

300 40 +
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Measurement results: EE| Pellets 32 kW — Wood pellets - C1

Average emission values
; Measured values Converted values 0,=13%
Ballsr output 0, co Dust co Dust
[%] [ppm] [mg/m’] [mg/m’] [mg/m’)
Nominal 7,26 21 33 15 19
Minimum 12,00 112 27 124 24

Test evaluation:

The measured emission values for EE| Pellets 32 kW - Woo

ues.

d pellets - C1 do not exceed the specified val-
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Accredited test 1006.1* Test title:
number: 1005.1* Function test of control, regulation and safety elements
Combustion efficiency test - emissions

CSN EN 303-5:2013
Art. 5,13, 5.14, 5.16.1, 5.16.2, 5.16.3

Testmeto. CSN EN 303-5:2013
Art. 5.9, 5.10.4
Sample tested: EEI Pellets 32 kW
Measuring equipment used: Chapter Il - Measuring and test equipment

Test results:

Requirement Test

specification evaluation Hote

Requirement

Function check of the temperature controller and safety
temperature limiter at the boiler

The water-side flow rate shall comply with that specified for
the nominal heat output test. The flow temperature
of 75 °C shall not be exceeded at the start of the test °C.

Adjust the firing so that it corresponds to the nominal heat
output Qu of the boiler. A steady state condition shall be
reached and the outlet pressure at the flue gas section shall
be according to the nominal heat output setting. For manual
stoked boilers, the boiler shall be refuelled after reaching
steady state with a full batch before starting the test.

The dissipated output shall be reduced to (40 + 5) % of the CS';.ZE; 303'
nominal heat output of the boiler, circulating pump running in A& 513 +

continuous operation; temperature controller adjusted to
maximum set value.

When the temperature controller is operating normally, the
measured flow temperature shall not exceed 100 °C; the
safety temperature cut out or limiter or the device for dissi-
pating excess heat shall not trigger.

Repeat the test with the temperature controller out of func-
tion. This time, check if the safety temperature limiter-
detector switches off the fiing system at the highest value
specified by the boiler manufacturers and if all hazardous
operation states are avoided (see 4.1 ).
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Requirement

Requirement
specification

Test evalua-
tion

Note

Function test for the rapidly disconnectable firing sys-
tem

— Sudden absence of heat dissipation

The water-side flow rate shall comply with that specified
for the nominal output test. The flow temperature of 75 °C
shall not be exceeded at the start of the test.

Adjust the firing so that it corresponds to the nominal heat
output Qy of the boiler, a steady state condition is
reached and the outlet pressure at the flue spigot is ac-
cording to the rated heat output.

The heat consumption is set to 0 water circulation in the
boiler is permitted; temperature controller is adjusted to
manufacture recommended maximum set value.

Check if the safety temperature limiter or the temperature
controller switches off the firing system and all hazardous
operation states are avoided.

- Loss of the electrical power supply

The water-side flow rate shall comply with that specified
for the nominal heat output test. The flow temperature of
75 °C shall not be exceeded at the start of the test.

Adjust the firing so that it corresponds to the nominal heat
output Qy of the boiler, a steady state condition is
reached and the outlet pressure at the flue gas section is
according to the rated heat output.

The electrical power supply including the circulation is cut
off, check that no hazardous operation conditions occur.

For the evaluation of the temperatures and the CO-
concentrations, only mean values at a maximum average
time of one minute shall be considered.

CSN EN 303-
5:2013
Art. 5.14

Safety test of consequences of fuel overioad and effect
of a blockage of the fuel supply

The safety of the boiler shall be checked at continuous oper-
ation of the boiler with the fuel feed rate of the stoking device
set at possible maximum capacity, taking into account fail-
ures according to the risk analyses and the electrical safety.
If other fuel feed rates lower than the maximum are catego-
rised as critical by the risk analysis, these shall also be test-
ed.

The functionality of the safety device for the shut-down of the
fuel shall occur by prevention of the ignition after release of
fuel if no or insufficient combustion in the combustion cham-
ber occurs.

The test for blocked fuel line shall be achieved by deactivat-
ing the stoking device.

The requirements specified in 4.3.4 shall be satisfied.

CSN EN 303-
5:2013
Art. 5.16.2
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! Requirement | Test evalua-
Requirement specification tion Hote
Loss of combustion air supply
The safety of the heating boiler shall be checked at maxi-
mum heat input under the following conditions:

— failure of combustion air fan;
— failure to close of the adjustable combustion air supply. CS§,2E{;‘I1 203'
In each case, only one failure shall be simulated. Art. 5.16.3 &
The CO concentrations in the boiler shall not exceed 5 %
volume.
The measurement of CO concentration shall be carried out
in the flue gas measuring section.
Test of combustion air supply loss
Note: + Compliant
- Non-compliant
0 Not applicable
X Not assessed
Measurement results: EEI Pellets 32 kW
Temperature controller
Temperature [°C] Note:
Temperature set on the operating thermo-
Pre-sei 4 stat regulator
Fan and stoking switched off (suppression
Shutdown 81 mode)
Restoration of operation 76 Fan and stoking restored
Temperature limiter (manual restoration of temperature) STB
Temperature [°C] Note:
Pre-set 90 Temperature set on the temperature limiter
Shutdown 105 Fan and stoking switched off
The boiler irreversibly switched off. In order to restore opera-
Restoration of operation tion, a manual intervention required, after the temperature
drops under the limiter switching temperature

Test evaluation: Proper functioning of safety elements has been verified.
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Test method:

Sample tested:

Measuring equipment used:

CSN EN 303-5:2013
Art. 4249

EEI Pellets 32 kW

Chapter Il - Measuring and test equipment

Evaluation results:

Requirement Requirement | Eyajuation |Note
specification
Water side resistance of the boiler
The water side resistances are to be determined for those
flows which correspond to the nominal heat output with two CSN EN 303-
temperature differences of 10 K and 20 K between the flow 5:2013 Art. *
and return connections of the boiler. The results are to be 4249
stated in mbar for each boiler size and shall correspond to
the values indicated by the manufacturer.
Note: + Compliant
- Non-compliant
0 Not applicable
X Not assessed
Measurement results:
no. Q AP
[-] [m*h™] [mbar]
differences of 20 K 1,376 2.5
differences of 10 K 2,752 9,5
Testedby:  Bc. Petr Matousek Date: 08/2016 Signed: ”‘%}:ﬁ\\,
Reviewed by: Ing. Stanislav Buchta Date: 08/2016

Signed: :-E—\ L—>
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The test methods in this Report were applied without deviations, additions or exceptions.

V. List of source materials

The tests were performed based on

- Order B-56724 dated 2016-08-03 (received on 2016-08-03)
- Contract B-56724/39

- CSNEN 303-5:2013 — Heating boilers - Part 5: Heating boilers for solid fuels, manually and automatical-
ly stoked, nominal heat output of up to 500 kW - Terminology, requirements, testing and marking

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

anislav Buchta Mr. Milan Holomek
Head of Boilers and Industrial Heat Head of Heat and Environment-

Equipment Department Friendly Equipment Test Station
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