A%-DEC-19%= 14:5%6 From: B2132515864 To:E@37E1ATEES F.1

UNIVERSITATEA TEHNICA DE Raport de incerciri LARORATOR INCERCARI SISTIMIL 51
CONSTRUCTIT BUCURESTI Nr: (01299 / 01.07.2012 ECHIPAMENTE TERMICE — INSIST
FACULTATEA DE pu, V10 CAPARATE TERMICE.
INGINERIL A INSTALATIILOR EXT MP} AR Nr RATE TERMICT.

173

Nr: 00299 dindata: 01.07.2012

1. Denumire labarator ! UTCRB — Facultatea de Ingineric a Instalatiilor
Laborator INSIST

2. Adresa laborator : Bucureyti, sector 2, Fache T'rotopopescu 66
ROMANIA

3, Beneliciar: SC ECOHORNET 5RL

4, Adresa beneficiar : Auntostrada Bucuresti — Pitesti km 13,2
str. Italia nr.4, lifov, Romanin
Tel. / Fax:  0745.050.050 acredital pentru 7
c-mail: president@ecoljornet.ro INCERCARF
wROMANY

RENAR.

_SRENISO/CFI17025: 2005
CLRTIFICAT DE ACR

7. Producitor : SC ECOITORNET SRL nr LI 205/2005[) T ng_

8. Denumire produs ; ARZATOR GRATAR CU TMTPINGERE PENTRU P
PELLETS FIRE GRATE WITH DIRECT PUSH

5. Data exccutdrii Incerciari : 27.06.2012

6. Numir unic de referinti al incercirii : 001.27.06.2012

7

Requltatele se refera doar la produsul incercat

Repraducerea totald sar parvinld a raportelui/bulctinalui de incercari fird acerdul
laboratorlui de Incercari sisteme §i echipamente termice (INSIST) nu este permisé,
RO PACTIT PROTOPOPESCU NR. 66, SECTOR 2, BUCHRLSTE ROMANIA
Telefon +40-021-253,22.59; Fux - +40-021-252 65 45
E-mail: nicuantédvithoo.com
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€ A B e 210 COMPARTIMEN 1 UL DE
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INGINERIE A INSTALATHLOR L1

9. Descrierea misurdrilor :
Dexcription of measurements :

Scopu! masurarilor a fost determinarca cvolutici temperaturii pe directic longitudinali 1a
arzatoarele pentru peleti de tip gritar cu impingere directi ce echipeazi carzanele
ECOHORNET cu puteri cuprinse inlre 20 i 3530 kW (gpama de arziatoare).

The aim of the measurements session was to determine the evelution of the temperature in
longitudinal direction for the pellets direct shift grate hurners that are used for
ECQHORNET boilers with pawer between 20 and 350 kW (range of burners).

Pentru misurdiri a fost ules urzilorul ce echipeasd cazanul de 60 kW find considerat
reprezentativ pentru gami si cu cca mai mare pondere de echipare a produsclor.

For measurements it was chosen the burner that fits the 60 kW boiler because it was
congidered the mogt representative for the range of praducis.

Determindrile au fost realizate folosindu-se cchipament de méasurda omologal pentru
incerciiri (ermotelnice si metrologizat, cum ar fi @ termocuple, achizitor de date si
analizar de paze.

Measurements were made using measuring equipment approved for thermal equipsments
and with certiffied calibration, such ax : thermocouples, data acquisition system and gay
analvzer.,

Consideriind lorma 31 dimensiunile arzitorului, s-a considerat oportund determinarea,
pentru ficeare regim de luern al cazanului, n trei temperaturi caracteristice, dupi
cum urmeaza:

Considering the shape and dimensions of the burner, it was decided to determine, for each
duty peint of the boiler, three characieristic temperatures, as following:

A. punct de misuri situat la 200 mm fatd de frontul cazanului (fata interioara),

reprezentind zona de gritar unde se simte pregnant influenta admisiei de aer
de ardere prin deschiderile frontale ale cazanului;
Measurement point located 20 mm from the boiler front (the inner face), representing a
grate area where secondury air from the front air infet has a signifficant influence;

B. punct de misuera situat la 50 mm fatd de frontul cazanului (fata interioari),
reprezentind zona de gritar unde arderca stratului de peleti are intensitate

maximai;
Measurement point located 50 mm from the boiler front[(The Infenffegh AorRmarrng @ |
grate area where pellers bed burning is ar peak intensin); INCERCARE

Rezultatele se refera doar la produsul incercif. EN 1SO/CEL 17025, 2005
p ULETIFIOAT DE ACREDITARE
Reproducerea totald sau partiali @ raportului/buletinedui de incercari fara aeordnf 052008
{aboratorial de fncercdr! sisteme §l echipamenie termice (INSIST) nu este permisd, o
BD. PACIHE PROTOPOPESCU NR. 66, SECTOR 2, BUCURESTI, ROMANIA
Telefon +40-021-253.22,59; Fax : +40-021-252.65.45
=mail: nicuantfwvahoo.com
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C. punct de misuri situat la 80 mm fata de frontul cazanului (faga interioara),
reprezentind zona de gritar unde se termini procesul principal de ardere a
stratului cu ser primar si se trece fntr-o zond de ardere secundard a peletilor $i a
produsclor de gazeificare din stratul principal.

Measurement point Iocated 80 mm from the boiler fronl (the inner face), representing a
grate area where the pellets bed burning process ends and the residual gasenus and
solid products goes into a secondary hurning zone (third air inleth

In ceeace priveste regimurile de functionare ale cazanului, acesten au fost delinite prin
stabilirea a doi parametri functionali: depresiunea la cog realizati dc exhaustorul
cazanului si calitatea peletilor utilizafi.

In what concerny the regimes of operation of the boiler, they were defined by establishing
two aperating parameters: exhaustingl draft in the exhaust chamber of the boiler and pellety
quality.

Astfel, nu fost definite 6 regimuri de misuri rezultate din combinareaa:
So, 6 functioning regimey were defined hy combining :

- trei regimuri de presiuni (- 0,5 hPa ; - 0,6 hPa si— 0,7 hPa)
three draught sitnations (- 08 hPa ; - 0,6 hPa i — 0,7 hPa )

- doua calititi de peleti
twa pellets qualities
» puternic energetici : 5,5 kWh/kg ~ 4700 keal/kg ~ 19.8 M.I/kg
highly energetics
o slab energetici : 4,5 KkWh/kg ~ 3900 kcal/kg ~ 16,2 M.J/kg.

poorly energetics

10. Rezultatele masurarilor :
Measurementy resully ;

In continoare s¢ prezintd sub formi de fige rezoltatele pentru ecle 6 regimuri de
functionarc. I'e Lingii tabelul de temperaturi pentru cele 3 puncie se prezinti in ftecare
fisa si analiza gazelor de ardere in punctul de masurare a depresiunii ce defineste
regimul functional.

Below are presented, as measurements sheets, the resuolls for the six operating modes, In
addition te the temperature table for the 3 measuring points, it is alse provided for cach
record the flue pas analyze at the measuring point of the draught that defines the functional
regime,

e e

asreditag ;wnnu
INCERCARE

Rezultarele se refera doar la produsul incgreat

Reproducereq tolald san partiold a raportului/buletinului de ingerciri
lahoratorlui de incercdri sisteme §i echipamente termice (INSIET) nu cs

RI2. PACHE PROTOPOPESCU NR, 06, SECTOR 2, BUC rRFﬁﬁEI,IRQ
Telefon +40-021-253.22.59: Fax : +40-021-25 ﬁﬁ-_q@-r“_l{Mﬂj\l{é" ' 1(792; 2005
F-mauil: nicugni/atviahoo gom I LT mq. iy BT TARE
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FISA DE MASURARE nr 1
MEASUREMENT SHEET no 1

Futere calorita pelst 5 5 kWhvkg 4700 keabikg 19,8 Mirky

Follals calonffc powsr

punel A - cota 20 mm punct B - cota S mim punct £ - cota 80 mm
point A - positian 20 mim | point B - poaition 50 mm [point © position B0 nim

Temperatura masurata [2) o
11576 1279R 1240
Megaursed lomperalure [] '
[c]
1300 o ——Tomperaurg masurata [C]
s Measured temperature [C]

1250 |-

o / "
1200

1130 /“
1100
«

1050
1000
050 -f-——— :
punet A - cota 20 mm pungt B . cota 50 mm punct C - cota 80 mm

polnt A - posltlon 20 mm point B - posltion 50 mm point C - position I0 mm

Analiza gezelor de ardere Fulatin ar 1 Bulatin nr 2 Butatin nr 3
Flue gas analyze

o [%] 85 a7 85
Exces deswer [+ -
A excean [ 17 1A1 17
Deprasiune  [Fa| " i
Drsught (P 071 b7 nz
La o [ppm] 21 B3 £3
COla0% 02 |ppm]| 113 13 111
NO%  fppm) 283 242 a7

—— - L . -

) HEFCAILL pyntt J‘ﬂ

Rezultatele se refera doar la produsal incengar INCEFoOARE

: . . ; - . YMANT:
Reproducerea totali sun parficli o reporialui/buletimelui de incepodri fard acoFil pop N"A
{aboratoriui de incercarl sisteme st echipumente termice (INSIST) nu esig permisa, |

BD. FACTIT FROTOPOPFLSCU NR. 66, SECTOR 2. BUCURESTL ROAADMIv 'm.,
Telefon +40-021-253.22 3% Fax : +40-021-252.6545 ., ., R_M J’/
CORENISGACCE 19025 2005
CERTIFICAT g ACREDITARE

_r LT 2052008

E-nail; nicuuntied vahoo.gom
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LXEMI'LAR Nr.
1/3

Raport de incerciri
Nr: 00259/ 01.07.2012

COMPARTIMENTUL DE

APARATE TERMICE

LABORATOR INCERCART SISTEME 81
ECHIPAMINTHE TERMICE - TNSIST

FISA DE MASURARE nr 2
MEASUREMENT SHEET 5w 2 __

Putere calarica pelet
Peallota calpriffic powar

2.5 kWhikyg

701 ke aliky

19,8 Mk

point A - pesidion 20 rren

puact A - cota 20 mim

punct B - cota 50 mm
paint B - poaition 50 mim

punct G - culs 80 min
point G - podtion B0 mes

Tomperatura masurata |C]
Wegaurad termpetating (D)

1140

1295

1255

€1
1350 wugee T@mparatura masurata [C]
- Measured tempeaiatiie [C]
10 /B\\
50 L ) h.-""‘"'"-—“___‘_‘“

1200 /
1450 |-

1100

1050

punct A - cota 20 mm
point A - position 20 mm

punct B - cota 50

point B positien 50 mm

1N punct C - cota 80 mim
pehnt C - position 80 mm

Analiza gazalor de ardare . L. -
Flus gas aralyzo Rutatin nr 1 Bulatin nt 2 Bulelin nr 3
o2 (%] 9 g4 B3
Excesdvaer (] [ ..o | .
Arr gxceas [ 176 T3 167
Depresiune  [Pu] -
Draught [Fa] ue f1 58 059
GO [ppm) gL Jd 35
CO 0% 02 [ppm| B1 &2 B2
NOx  [ppm] 295 299 297

Rezultatele se refera doar la produsul ingercat

Reproducerea totali yau parialio o raportului/buletinului de in

lnborgtoriel de Trcercdri sisteme i cchipamente termice (INSIST) na

ercart fird aRAIRA AN

Ay ‘\\..l'Hl"!.l

INCLiCART

sxie permisih’

]

B, PACHE PROTOFOPESCU NR. 66, SECTOR 2. BUCT
Telelon +40-021-257.22.59; T'ax : 140-(021-25
E-mail; nicuant &yahoo.eom

IRESTLROMANLA ;.

P.65.45 WE}IME"/
SRENISO/CE] Y2025 20405

CERTIFICAT DE ACREDIT A 1B

ar. LI 205/200%

T
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INGINLERIE A INSTALATIIEOR

Raport de incerciiri
Nr: 00299/ (1.07.2012

pag. 6/11
EXEMPLAR Nr
173

LARBORATOR INCERCARI SISTEME 51
FCHIPAMENTE TERMICE — INSIST

COMPARTIMENTUL DE
APARATE TERMICF

FIZ4 DE MASURARE nir

MEASUREMEMT SHEET no.3

3

Futers calariea peleti
Falfata calonffic power

5.5 kwhiky 4700 kcalfky 180 Mliky

punct A - cota 20 mm
point A - poaition 20 mm

punct B -
point B - pogiion 80 i | paint © - positon B0 mm

cota 50 mim pung! C - cota 80 mm

Temperatura masuraly [T
Wesaured termperatine [G]

1160 1245 1170

icl
1300 s THMIPBratura masurata fC]
- Measuied temparature [C]
1250 /o\
1200 < \\o
1150
1100
punct A - coly 20 mm punct B . cota 50 mm punct C - cota 80 mm
peint A - pogition 20 mm peint B . position 50 mm peint C - pasition 80 mm
. Ana%zf;;zlzzmg;;;dam Bulstin nr 1 Huletin nr 2
02 %] a7 95
Exeos do aer  [] ‘ .
Airoxcega [ 171 153
Depresiune  [Fa] ‘
Draught  [Pa] 0.5t as
C0 [ppmj g9 4
COla0% 02 [ppm) 102 s
NOx  [ppen] 281 FE
-_d(:-l‘\‘.“{ H i c- [‘\gulru .
INCERCARE \N

Regultatele se refera doar la produsul inceleat

laboratoriei de incercdr! sisteme gl echipamente termice (INSIST,

BD. PACHE PROTOPOPLESCU NR. 66, SCCTOR 2, BUCURLESTI, ROMER AL SN
Telefon +40-021-253.22.59; Tax : t40-021-252 p545R EN [SOCEl 17025 20005
E-mail: nicuanti@ivahoo.com

CLRTIFICAT DE ACREDITARE
nr. LI205/2008
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UNIVERSITATEA TEHNTCA DE Raport de incerciri LABORATOR INCERCARI SISTEME 51
CONSTRUCTII BUCURESTI Nr: 00299 /01,0720 2 ECHIPAMENTE TERMICE - INSIST
FACULTATEA DE ~pag 710 FRT/‘:;:E‘?%?‘;E; 'E]?E
INGINERIE A INSTALATIILOR liﬁbM]l':-fR Nr. ' "
FISA DE MASURARE nr 4
MEAZLIREMENT SHEET nip 4
Putera calorica palsti - ar al 16 2 M
Paitata calonffic powsr 4.3 kwhikg FU kualky Sk
punct A - cota 20 mm punct B - cula S0 mrm punct G- cota 858 mm
pomt A - poaitar 20w | poir B - position SO me | point C poaition 80 rmm
Tamparatura masurata minima [C] 1180
Minimum megsured tenwerature [C] 1ot 1050
Termparalury masurata maxims [ . \
Mamimum mesaued temparatune (G 1030 Mo 12

- el
1300

1250 /o-ﬂw—
1200
1150 et L
) aa-“"r‘".‘.
1100 — Joﬂﬁ/’,

1050 - L0
1000 LAl — — ]
950
900 -
punct A . cota 20 mm punct B - cota 50 mm punct € - cola 80 nm
point A - position 20 mm point B - position 50 mm point C - pasition 80 mm
_ Anahza gazelor de srdere Butatin nr 1 Hulgtn ar 2
Flue ges analyze
02 (%) 7.1 )
Excos do aer [+] :
15
A exosss |- 151 -
Depresiune  [P4)
Draught  [Faf 065 0.7
co o jppm| 132 245
COlal% 02  [ppm} 199 363

NOx  [ppm] 154 7
- uorcmt.n |?-: LT&J@% "
INCERCARE
Requltatele se refera doar In produsul in ..em:.‘at EX8]) MAN Iq

Repraducerea totald sau pargiald o raportufui/bulefinnlni de iqeerciar ({3”? m‘arrlir! ;A
{aboratoriui de incercdri sisteme yi echipamente termice (INSTST) nu A’gkpﬁhmi'mq A@
BD. PACHL PROTOPOPESCU NR. 66, SECTOR 2, BUCURES kh(.'
T lbUrLEll7uzﬁ 2005

Telelon +40-021-253,22.59; Fux ; +40-021-232.5
F-mail: riclantdvahon.com C é [[FICAT DE ACREDITARE
ur. LI 205/2008
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FlaA DE MASURARE M G
MEASUREMENT SHEET no.5

Putets calorica pelsti

. ‘ 4 5 kWh/k 3900 keal'k 16,2 Mk
Paifeta calontiic powsr - g . cavky . . 9

punct A= cota 20 mm punet B - cota 50 mim punet C - nota B mant
pant A - position 20 een | pormt 8 posthion B0 men | port & position 80 i

Temperaturs masurata mimma [C] 1195 10 AU40
Mintmum maeasurad tampatature [G]

Temperatura masurata makima [C] 2 .
Maximum megaured tarmparatura (O] 1200 1220 1120

<]
1250
— e,
1200 gusmw——
-““‘-..
1150 ~ T .
443§, \
—— ] 1120
1100 T s
—.
T,
1050 4050
1000
950
500
puet A - gola 20 mm punct B - cota 50 mm punct - cota 50 mm
point A - positlon 20 mm point B - poshion 50 mm polnt C - poshilen 80 mm
Analiza gezolor do ardove . .
- Fiue gas anel/ze Buletin nr 1 Elulgtin ar 2 /’;"D‘
fi
02 % 74 7 -
{%] X | rnr w
) -
Exresdeaer -] &
Alrexcass |- 184 1.59 2
a =7 =
Deprasiune  [Pa] e o —
i 168 | &1 AT ™\ ZFa
Oraught  [Paj - ?_i" o g o\sg
co 262 187 s & IE =8
0 [ppm] 2 gg’:% z "l-sni 52;5
COla0% 02 [pam) 405 298 ot s =
ERS A ms
] =
WNO%  {ppm] 143 134 ) *‘l:"; L =
= o
-
> 2
e
Regultatele se refera doar la produsal incercat !

Reproducerea rotald sau parplolt a raportalal/baletnului de incerciri fiard acordul
{aboratorluld de Tncercdri sisteme yi echipamente termice (INSIST) nu este permisd,
BD PACHE PROTOPOPESCU NR. 66, SEC TN 2, BUCURLSTI, ROMANIA
‘Lelefon +40-021-253.22.59; Fax : +40-021-252.65 .45
F-mail: nicuantedvihoo.com
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INGINERIE A INSTALATIILOR EXEMPLAR N. APARATE TERMICE
1/3
FISA DE MASURARE nr6
MEASUREMENT THEET noE
PZ';;“;E:;L‘"}LIE ’;‘:";gr 44 kWniky 3900 kcalkg 16.2 MJiky
alss ¢ ol
punct & - cota 20 ram piinet M- cata 50 mm punet C - cota B0 mm
point A - position 20 i | patit B - poattion 56 mm | pant T - poation Bi1 foer
Temperaturd masutata minirma [C) 01 1040 1020
Minimum messuret iemosialieg (G
Temparatura masurata maxima [T}
Mawmum messured temperaturs [C] 1150 1180 1080
IC]
1250 Sa—
1200
1150 L W’EWH
1100 - Ny
T 1020
1050 _
JPS— T T —————
- ot
1600 &-"I‘ﬂﬂl”"wm e 10
950
900 —
830 -
punci A - cota 70 mn punct B - cota 50 mm punct - cota 80 mm
polnt A posftlon 20 mm point B - positlon 50 mm peint C - position 80 mm
Am'g:f;i:';:;;;dam Flulatin nr 1 Buintin nr 2
0x  [%] B2 )7 )
f
Exces de aer [-] \ ]
e : | E5 17 —m
Bl ehess [+ =¥ .
= e s £
Depreswne  [Pa) = Lifs ]
Dreught (P} o nel 1 ce
r3 % g o E
co g0 4NA = 0T I'p]
[ppr} ; ‘_: - . ?-,;
COlan% N7 |ppm 131 B77 203 =2
Zmi E
NOx  (ppm] 118 nz = H“
3%
- n
m

Rezultatele se refera doar la produsul incercat

Keproducerea totali san pargiali a raporialal/ulettnuloel de incerciird flird acordul
laboratoriai de Trcercari sisteme yi eclipamente lecmice (INSIST) au esie permisid.
BL. PACHLE PROTOPOPESCU NR. 66, SECTOR 2, BUCURESTI, ROMANIA
Telefon +40-021-253.22.59; Fux : +40-021-252.65.45
F-mail: nicuantidivahoo.com




A%-DEC-19%= 14:59 From: B2132515864 To:E@37E1ATEES P.18

UNIVERSITATEA TEHNICA DE Raport de incerciri | LABORATOR INCERCARI SISTEME ST
CONSTRUCTI BUCURESTI Nt 00299/ 01L.07.2012 ECHIPAMENTE 1 ERMICE — ENSIST
FACULTATEA DE pag. 1010 Cg;‘;’l‘;‘ﬂ E[;NﬁmPEEE
INGINERIE A INSTALATIILOR EXEMP/I‘AR Nr. SRMICE

1/3

11. Coneluzii :
Conclusions :

“* La functionarea cu peleti puternic energetici (5,5 kWh/kg) din rumegus de lemn (fag,

stejar), regimul de functionare este deosebit de stabil pentru fiecare siiuafie de funclionare,
se Tnregistreaxd variatii de temperatori sub 50 "C pentru fiecare punct de misuri in parte,
inr temperaturile pe unsawmblud grivterului varinzi intre 1100 *C 3i 1300 °C;
When functioning with high calorific power pellets (5,5 kWh/kg) made out of vak amd beech
sawdust, the temperature in each measuring point varies with less then 50 °C for cach regime,
the burning process Is especially steady and of very good quality and the averall temperature
in the combustion bed on the grate varies between 1100 °C and 1300 °C;

%* La functionarca cu peleti slab energetici (4,5 kWh/kg) din amestee de planie energelice si
deseuri vegetale, agricole si forestiere, regimul de functionare este stabil din punct de
vedere al calitatii arderii dar se inregistreaza variatii de temperatura de cirea 100 - 150 °C
peniru fiecare punct de misurd fn parte; pentru regimurile de functionare misurate
temperaturile pe gritar variazi intre 900 °C 5i 1200 °C;

When functioning with low calorific power pellers (4.5 kWh/Rg) made our of agricultural and
Jorest wastes and energetical crops, the temperature in each measuring point varies with 100 —
150°C for each regime, the burning process is reasonably steady and of good quality and the
overall temperature in the combustion bed on the grate varies between 900 °C and 1200°C;

L Temperatura de ardere a volatilelor sub gritar (similar sistem de ardere inversd) este de
cea, 950 — 1050 °C iar temperatura de ardere fn zona de ardere secundari (dupa
introducerea finali de acr tertiar) este de asemenea de cea. 1000 °C.

The hurning temperature of gaseous matters under the grate and after the grate varies
between 950 °C and 1050 °C,

Aprobal, fntocmii,
Sef Laborator Responsabil Incerciri
prof, dr.ing. Liviu DRUGHEAN cunf.dr,in-g.““N]ﬂﬁ?iNgESCU
e <Ef__ :
Verificat, Exceutant,
Coordonator Sector confdr.ing. NN ANLONLESCU
prof.dr.ing. Dan<Paul STANESC1] ™

vl ns";lrﬂ-ﬁx

INCERCARE
Reproducerea totala sau parfiala o raportulni/buletinelai de indercari fi ik ANIA
laboratoriul de incercdri sisteme §i echlpamenie termice (INSINT) nu ésre pernilsi ’7

BL. PACTIE PROTOIMOPLICU NI, 66, SLCTONR 2, BUC R.!ES"I'I.\R\Q v

Telelon +40-021-253.22.59; Tax : 140-021-253.65.45 %}’)Nﬂﬁ*/

N SR EN ISQJC“EI_i 0252005
CLRTIFICAT DE ACREDITARE
nr. L1 205/2008

E-mail: nicuantitvahoo.com




