Ferroli

Teplovodni kotel na tuha paliva (biomasu)
s pohyblivym roStem
Solid fuel hot water boiler with mobile grate
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DIVIZE PRUMYSLOVYCH KOTLU - INDUSTRIAL BOILER DIVISION




LEGNO GM/AP

CHARAKTERISTIKAKOTLE

Kotel na tuh& paliva (biomasu) s pohyblivym roStem. Pfi vyrobé tohoto
kotle byly aplikovany zkusenosti jiz dfive ziskané pfi vyrobé modell
LEGNABLOCK a BI COMB, pro dosazni co mozna nejnizsi mozné miry
emisi vzniklych pfi spalovani biomasy, v souladu s platnymi standardy
pro spalovani jak suché a vihké biomasy tak upravovaného dreva (Stépky).
Velmi zajimavym parametrem zafizeni je, Ze s pouZitim specianich
doplfikd, je prakticky SAMOCISTICI, tzn. Ze veSkery popel je za provozu
automaticky odstranén. Konstrukéni soucasti, spalovaci komora, post-
spalovaci komora a trubkovy svazek jsou horizontalné usporadany.
Kazda z téchto souCasti je vybavena shérnym systémem popela ve
spodni Césti kotlového loZe, ze kterého se popel pfesunuje do central-
niho bodu, odkud je vyklopen Sroubovym podavacem (verze se samo-
Cisticim kotlovym loZzem). Tento aspekt minimalizuje dobu, po kterou
by zafizeni nemohlo byt provozovano z divodu ¢isténi spalovaci komory.
Tyto UdrZbové operace tedy mohou byt provadény béhem kontrol na konci
topné sezony. Konstrukce kotle je v podstaté ve tvaru hranolu s vodou
chlazenymi sténami a vertikalnim trubkovym svazkem v zadni ¢asti.

HLAVNIPREDNOSTIKOTLE

JSOU UVEDENY NiZE:

O Ferroli specialné navrzené a konstruované Sroubové prikladaci
zafizeni rozhoduje o jedine¢ném provedeni mechaniky hofaku.

0 Privod paliva pouzZiva kosy pohyblivy rost, umoZiiujici efektivni
fizeni a kontrolu vrstvy loZe soucasné se zmékcovanim a ¢astenym
rozméliiovanim popela a zajisténi pfemisténi jeho zbytkl s pomoci
Sroubového dopravniku do popelniku pro jeho nasledné mechanické
odstranéni.

® Spodni rot rozdéleny do nékolika hermeticky uzavienych ¢asti pro
rozdilny pfivod vzduchu pro spalovani.

® Prostorna a kompletné sucha spalovaci komora s odrazovou klenbou
a reverzovanym tokem spalin pro optimalizované vysuSovani vihkého
paliva.

® Dvoustupiiové spalovani s rost - okruhovym splynovanim a Sirokou
Skalou primarnich vzduchovych/sekundarmich vzduchovych pomérd
v zavislosti na typu pouzivaného paliva. Sekundarni vzduch je pfivadén
S vyuZzitimi nezavislého vysoce turbulencniho systému.

® vysoce kvalitni provedeni Zaruvzdorného obloZeni ze speciaini smési
odpovidajici pasmu (AL203>60).

O Trubkovy svazek se Sirokoprimérovymi vertikélné lozenymi vodni-
mi trubkami pro samovolné oddélovani zbytk( popela do shémé a
vyprazdriovaci ¢asti kotle.

® Soustava vysokotlakych vzduchovych trubek, manualné nebo auto-
maticky ovladana, pro odstranovani popela ze spodni ¢asti trubko-
vého svazku.

0 Kotlové loZe podporuje svoji konstrukci podporuje zakladni funkci
kotle a to shér popela, ktery byl vyprodukovan v rdiznych ¢astech
zafizeni. Manualni verze musi byt CiSténa v pravidelnych intervalech.
U verze se samoCisticim lozem kotle je popel z pod rostu odstranén
s pomoci Sroubového podavace, pfemistén do vratného zasobniku

DESCRIPTION OF THE GENERATOR

Solid fuel hot water boiler with mobile grate. This appliance has been
developed based on the combination of constructional solutions al-
ready adopted in the LEGNABLOCK and Bl COMB models, so as to
burn the fuel with levels of emissions in compliance with the current
standards, both dry and moist hiomass, as well as treated wood. One
very interesting feature, when the special accessories are fitted, is that
the appliance is practically SELF-CLEANING, that is, all the ash is remo-
ved automatically. The various constructional compartments, the com-
bustion chamber, post-combustion chamber and tube bundle, have a
horizontal arrangement. Each of these has an ash collection system in
the boiler bed underneath, which transfers the ash to a central point,
from where it is discharged to the outside by a screw (version with self-
cleaning boiler bed). This aspect drastically reduces appliance downtime
for cleaning on the flue gas side, operations that can be performed du-
ring the general checks at the end of the season. The structure of the
boiler body is essentially a prism with water-cooled walls, and the tube
bundle is at the rear with vertical water tubes.

THE MAIN ADVANTAGES OF THE BOILER

ARE SUMMED UP BELOW:

® Our specially designed screw feed assembly, the result of a single
hoiler-mechanical burner design;

® Fuel feed fed using a sloped mobile grate, allowing effective control
of the thickness of the bed even with the softening and partial
melting of the ash and ensuring the latter is conveyed to the ash
dump for mechanical removal, by screw;

® Undergrate divided into sealed compartments for differentiated
combustion air feed;

® Large and completely dry combustion chamber with rebound vault
and reverse flue gas flow for optimum drying of damp fuel;

® Two-stage combustion, with grate-level gasification and a wide range
of primary air/secondary air ratios according to the type of fuel used.
Secondary air is injected using an independent high turbulence system;

® High quality mixed cast and brick refractory cladding according to
the zone (AL,03>60%);

® Tube bundle with large diameter vertical water tubes, for the sponta-
neous separation of most of the ash to the collection and discharge
points.

® System of compressed air nozzles with manual or automatic opera-
tion for discharging the ash from the bottom of the tube bundle.

® The boiler bed that supports the boiler has the essential function of
collecting the ash produced in the various compartments of the
boiler. In the manual version, these compartments must be cleaned
periodically. For the version with self-cleaning boiler bed, a central
screw removes both the ash from under the grate, transferred by
reciprocating rack, and the ash from the tube bundle and the post-
combustion chamber, transferred by screw. All the ash from the boi-
ler is therefore mechanically transferred to a point on the side of the
boiler bed, where it can be collected or removed using a system
suitable for the specific heating plant.
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a popel z trubkového svazku a post-spalovaci komory je transfero-
van Sroubovym dopravnikem. TudiZ je veSkery popel a odpad z kotle
prenesen do mista na strané kotlového loZe, kde mlZe byt shromaz-
dén ¢&i odstranén za pouZiti systému odpovidajicimu danému typu
kotle.

0 Ovladani kotle, véetné mechanického Cisténi, je fizeno automa-
ticky pomoci elektromechanického kontrolniho panelu nebo u
verze se samocisticim lozem kotle za pomoci programovatelného
kontrolniho panelu (PLC). VSechna tyto zafizeni jsou dodavano jako
kompaktni blok pro rychlou a snadnou instalaci.

® Pracovni rezim téchto kotlli je standardné plynule modulovatelny
v rozmezi od 50% a 100% maximalniho vykonu nebo mezi 25%

a 100%. Zafizeni by nemélo byt pouzivano pfi vykonu niz§im nez
25%. Pfi nizSim vykonu nez je minimalni modulovany vykon je uZit
ON-OFF provozni reZzim.

DOPLNKOVE PRISLUSENSTVI:

V zavislosti na typu paliva, vykonu a provedeni kotle je k disposici
mnoZstvi uzitetného pfislusenstvi.

Zapalovaci nebo pilotni hofak

UmozZnuje automatické zapaleni pevného paliva napoprve, je nezbytné
predevsim pfi spalovani vlhkého paliva. Jednoduché zafizeni dosahuje
vykonu kolem 25% celkového kotlového. Pracuje na olej a nebo zemni
plyn. Pneumaticky systém automatickéno fizeni kontroluje pfivod vzduchu
a jeho vyfuk na konci procesu. Elektronicka logika reguluje té Z podil
CO obsazeného ve spalinach. Tuto funkce se tedy doporucuje pouZit
pii zaZzehu a pfi spalovani vihkého paliva.

Kontinualni modulace tepelného vykonu

UmoZnuje snizovani tepelného vykonu kontinualné ze 100% na 50%
nebo 25%, ¢imZ se minimalizuje doba po kterou je kotel mino provoz.
Programovatelné logické Fizeni pfipojené na sondu vystupni teploty
méni rotacni tychlost Sroubového podavace paliva a otacky ventilatoru
spalovaciho vzduchu s pomoci inverterového fizeni jejich motord.

Regulator tahu

UdrZuje tah ve spalovaci komore na konstantni pfednastavené urovni.
Je tvofen senzorovym zafizenim a motorizovanou pridusnici na odstre-
divém separatoru prachu montovaného bypass vedeni nebo invereteru
vyfuku spalin. Hraje dtileZitou roli pfi snizovani prasnosti.

Kontinuélni regulaéni analyzétor
Zobrazuje mnozstvi CO - Oz, teplotu spalin. Na poZadavek je kontinualni
regulace k disposici. Méfeni kysliku ovliviiuje kvalitu spalovaciho vzduchu
a optimalizuje obsah CO ve spalinach.

® The operation of the boiler, including the mechanical cleaning, is
controlled automatically by the electromechanical control panel or,
in the version with self-cleaning boiler bed, by programmable logic
controller (PLC). All of this is included in a single compact block fea-
turing rapid installation.

® The operation of these hoilers is normally modulated continuously
between 50% and 100% of the maximum output, or between
25 and 100%. The appliance should not be used at an output less
than 25%. Below the minimum allowed by modulating operation,
ON-OFF operation is used.

OPTIONAL ACCESSORIES:

Depending on the type of fuel and rating of the boiler, a number of im-
portant accessories are available.

Ignition or pilot burner

This enables the solid fuel to be ignited automatically the first time
and is indispensable with particularly moist materials. Single structure
device, with an output equal to around 25% of the boiler rating.
Operation on oil or natural gas. A pneumatic system automatically
controls its insertion into the boiler and return on shut-down. The
electrical logic also allows this to be used for a further reduction in
the CO content of the flue gas. For this function and for first ignition,
it is also recommended for use with moist fuel.

Continuous heat output modulation

Allows the heat input to be reduced continuously from 100% to 50% or
25%, minimising the number of shut-downs. A programmable logic
controller connected to the water outlet temperature probe varies the
rotation speeds respectively of the fuel feed screw and the combustion
air fans using inverters that drive the corresponding motors.

Draught regulator

This keeps the draught in the combustion chamber constant at a set le-
vel. It consists in a sensor device and a motorised throttle on the centri-
fugal dust separator assembly bypass duct or the flue gas exhaust
inverter. It has an important role to play in reducing dust emissions.

Constant control analyser
Display of CO - O,, temperature of flue gases. Upon request, conti-

nuous regulation is available. The oxygen measurement acts on the
combustion air, optimising the CO content.
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TEPLOVODNI KOTEL S POHYBLIVYM ROSTEM: MAX. 100°C (110°C)
MOBILE GRID BOILER FOR HOT WATER PRODUCTION: MAX. 100°C (110°C)
PRACOVNI TLAK: 3 bar
WORKING PRESSURE: 3 bar
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Key

1 boiler body 2 base 3 hopper 4 mechanical stocker

al flow a2 return a3 pilot burner connection a4 flue connection a5 hopper loading
a6 compressed air system for cleaning the tube bundle

a7 combustion ash removal a8 final removal of all the ash

Typ / Type 0.8 1.0 12 15 2.0 25 3.0 35 4.0
Jmenovity vykon / Generator rating W= 40% kw 930 1163 1395 1744 2326 2900 3490 4070 4650
Tepelny prikon / Heat input W= 40% kw 1094 1368 1641 2052 2736 3420 4104 4785 5470
Objem vody / Water content dm’ 2905 3105 3444 3785 4351 4635 5360 5900 7080
Ap spalin / Ap flue gas side mbar 46 56 46 56 6,6 8,7 8,7 6,9 83
Ap hydrauliky / Ap water side mbar 160 180 210 250 350 390 390 420 460
Pracovni tlak / Working pressure bar 3 3 3 3 3 3 3 3 3
Véha kotle / Weight of the boiler kg 16150 16860 18100 19150 20750 21520 24100 27800 34000
Véha loZe kotle / Weight of the bed kg 2300 2380 2500 2650 2720 2850 3160 3650 3970
Véha zésobniku / Weight of the hopper kg 340 340 340 340 340 340 360 360 360
Véha mechan.topenisté / Weight of the mechanical furnace kg 330 330 470 470 680 680 780 780 780
al-a2 DN 100 100 125 125 150 150 200 200 200
g mm 160 160 160 160 190 190 190 190 190
as g. bocc. 270-350  270-350 270-350  270-350 270-350  270-350  270-350  270-350  270-350
a4 g mm 350 350 400 400 500 600 600 700 700
a5 mm 260x160 260x160 260x160  260x160 260x160  260x160  350x220  350x220  350x220
a8 g mm 300 300 300 300 300 300 300 300 300
LEGNO GM/AP A B C D E F G H L M
0.8 2600 1734 4561 2005 1130 2293 2100 3300 2940 642
10 2600 1734 4761 2005 1130 2293 2100 3300 2940 642
12 2700 1935 5049 2293 1140 2390 2170 3400 3065 665
15 2700 1935 5349 2293 1140 2390 2170 3400 3065 665
2.0 2900 2334 5537 2581 1150 2438 2310 3600 3040 678
25 2900 2334 5735 2581 1150 2438 2370 3600 2880 678
3.0 2900 2334 6425 2869 1160 2850 2370 3600 3010 702
35 3400 2334 6665 3109 1160 2920 2370 4100 3370 702
4.0 3400 2334 7205 3589 1160 3060 2370 4100 3370 702
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KOMPATIBILNI PALIVA

TYPOLOGIE

® Biomasa
(rostlinny odpad ze zemédélstvi i lesnictvi a rovnéz odpad z faze
prvotniho zpracovani zemédelskych a potravinafskych produktd).

® Odpad ze zpracovavani neupravovaného dfeva a kiry.

® Odpad ze zpracovavani upraveného dieva a podobného materialu
klizena dfevéna lepenka nebo dfevotfiska a produkty s pryskyfici,
jejichz druh a mnoZstvi odpovida predpistim o znovuvyuZiti odpadu).

ZRNITOST PALIVA

® Kousky: 0+30 mm

0 Vlakna: 0 +60 mm - jak jsou nebo pochézeji z rlizné mechanické
vyroby (hobliny, piliny, Stépky, fezanka, atd.).

ZDANLIVAHUSTOTA: 80 + 500 kg/m3

MAX. VLHKOST: 100% suché vahy je ekvivalentem 50% celkové.
Nad 40% musi byt vykon kotle snizen.

MINIMALNI TEPLOTA PRO "ZMEKCOVANI" POPELA:
800°C (drevotfiskové obloZeni).

COMPATIBLE FUELS

TYPES

® Biomass (plant waste from agricultural and forestry activities and
from the first processing phase of agricultural and food products).

0 Wwaste from the processing of untreated wood and cork.

0 Waste from the working of treated wood and similar (glued
chipboard or multi-ply and products finished with resins of the type
and in the quantity admissible according to legislation on the re-use
of waste).

GRANULOMETRY

® Pieces: 0+ 30 mm

O Filament: 0 + 60 mm - as is, or deriving from various mechanical
processes (shavings, sawdust, wood chips, shreddings, etc.)

APPARENT DENSITY: 80 + 500 kg/m?

MAX. MOISTURE: 100% dry weight, equivalent to 50% of total wei-
ght. Over 40%, the boiler must be downgraded.

MINIMUM TEMPERATURE ALLOWED FOR ASH SOFTENING:
800°C (chipboard panelling).

K DIAGRAMSNIZENIVYKONUVZAVISLOSTINAKVALITEPALIV
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Diagram znazorfiuje jak se u paliva se 40 a viceprocentni vihkosti musi
byt zvétSen povrch rostu a plocha povrchu tepelné vymeény, coz prakticky
znamena snizeni vykonu zafizeni.

The diagram illustrates how starting from 40% moisture in the fuel, the
surface of the grate and the exchange surface must be increased, whi-
ch in practice means the downgrading of the boiler.
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GARANCE SPALOVACIHO PROCESU

AKOUROVYCH EMISI

V souladu se standardy a v rdmci uvedenych paliv jsme schopni
zarucit nasledujici hodnoty:

COMBUSTION PROCESS
AND FLUE EMISSION GUARANTEES

In reference to the standards and within the limits of the fuels listed,

we are able to guarantee the following values:

PRODUKT Vyjadreny jako Jednotka méreni Denni primér 1/2 hvzorky
PRODUCT Expressed as Unit of measure Daily average 1/2 h samples
Carbon monoxide Cco mg/Nm® 50® 100 @
Nitrogen oxides NOx (NOz e NO) mg/Nm?® 200@ 400 @
Sulphur oxides S0z mg/Nm® 50 200
Hydrochloric acid HCL mg/Nm® 10 60
Hydrofluoric acid HF mg/Nm® 2 4
grljfth mg/Nm® 10 30 (100) ®
Volatile organic substances T.0.C. (Toal crganic carbor) mg/Nm’ 10 20
Aromatic polycyclic hydrocarbons APH. mg/Nm? 0,01

N.B. - limity, na které je tu poukazovano se vztahuji k 11% mnoZstvi N.B. - The limits shown here refer to an oxygen level of 11%.

]

kysliku.

Pro upravené dfevo (D.M. 5/02/98).

Pro neupravované dfevo, hiomasu D.P.C.M. 8/03/02.

350 mg/Nm? pro Proc < 3 MW

300 mg/Nm’ pro Proc < 6 MW

Pro vihké materidly (Wgg= vihkost pfi suché véze):

pro Wgs> 40% pouziti pilotniho hofakum(ize byt nutné pro dosazeni
limitu.

Tyto hodnoty nemohou byt vzdy zaruceny pro dfevotfiskové panely, protoze
jsou zavislé pfevazné na druhu produktu.
Takeé je mozné pouZit systém se substanci, ktera redukuje mnozstvi NOXx.

Dosazeni hodnoty 100 je mozné pfi pouZiti filtracniho systému vytvofeného
z odstredivého separatoru prachu, pokud je dodan FERROLI.

1)

@)

For treated wood (Italian Min. decree 5/02/98).

For untreated wood/biomass, the limits of Italian PM decree 8/03/02 are valid.
350 mg/Nm? for Proc < 3 MW

300 mg/Nm® for Proc < 6 MW

For moist material (Wes = moisture on dry weight):

for Was > 40% the use of a pilot burner may be required to stay within
the limits.

These values cannot always be guaranteed for chipboard panelling, as
they depend predominantly on the nature of the product.
A system with a substance that reduces NOx levels can be used.

The value of 100 can be achieved using a filtering system made up of a
multiple centrifugal dust separator only, as long as this is supplied by
Ferroli.
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1 ZASOBNIK PALIVA S LEVEL-RIZENIM/ HOPPER WITH LEVEL CONTROL
2 MECHANICKY PODAVAC S MODULACI PRISUNU PALIVA S AUTOMATICKYM DAVKOVANIM A RIZENIM

OKRUHU SPALOVACIHO VZDUCHU / MECHANICAL FURNACE FEEDER WITH MODULATED FUEL RATE AND AUTOMATIC

ADJUSTMENT OF THE FUEL/COMBUSTION AIR RATIO
3 ROTACNI VENTIL / ROTARY VALVE
4 PILOTNI HORAK /PILOT BURNER
5 TEPLOTNI CIDLO SPALOVACI KOMORY
TEMPERATURE PROBE IN THE COMBUSTION CHAMBER
6 REGISTR PILOTNIHO HORAKU / PILOT BURNER REGISTER
7 ZARIZENi PRO MERENI TEPLOTY VODY A MODULACI PALIVOVEHO POMERU
INSTRUMENT FOR MEASURING WATER TEMPERATURE AND MODULATING THE FUEL RATE
8 TELO KOTLE/ BOILER BODY
9 LOZE KOTLE/ BED
10 VENTILATOR PRIMARNIHO SPALOVANI / PRIMARY COMBUSTION AIR FAN
11 PRIMARNI VENTILATOR (TLACENI PALIVA) /PRIMARY AR FAN (FUEL THRUST)
12 SYSTEM VYBIRANI POPELA/ ASH DISCHARGE SYSTEM
13 AUTOMATICKA REGISTRACE TAHU / AUTOMATIC DRAUGHT REGISTER
14 1Z0LOVANY ODSTREDIVY SEPARATOR PRACHU/ THERMALLY INSULATED MULTIPLE CENTRIFUGAL DUST SEPARATOR
15 MOTORIZOVANY PRODUCH S FILTREM BYPASSEM A TLUMICEM / MOTORISED SLEEVE FILTER BYPASS DAMPER
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INTERNI CIDLO TEPLOTY SPALIN/ FLUE GAS TEMPERATURE PROBE

BYPASS TLUMIC S RiIZENYM PROVOZEM / BYPASS DAMPER CONTROLLER
TEPELNE 1ZOLOVANE ULOZENI FILTRU / THERMALLY INSULATED SLEEVE FILTER
ODVOD SPALIN / FLUE GAS EXHAUST

TEPELNE IZOLOVANE VEDENI SPALIN / THERMALLY INSULATED FLUES

PORTINE DI ISPEZIONE E PULIZIA CONDOTTI FUMI / FLUE INSPECTION AND CLEANING DOORS
STREDNI KONTROLNI MiSTO SPALIN / INTERMEDIATE FLUE GAS TEST POINTS

CAMINO AUTOPORTANTE TERMICAMENTE ISOLATO / THERMALLY INSULATED SELF-SUPPORTING STACK
KOMINOVE KONTROLNI MiSTO SPALIN / FLUE GAS TEST POINTS IN THE STACK

PRISTUPOVY ZEBRIK KE KONTROLNIMU MiSTU SPALIN

ACCESS LADDER AND GANGWAY FOR FLUE GAS TEST POINTS

HLAVNI ELEKTRICKY PANEL / MAIN ELECTRICAL PANEL

ZARIZENI PRO KONTINUALNI MERENI CO

CONTINUOUS CARBON MONOXIDE (CO) MEASURING DEVICE

ZARIZENi PRO KONTINUALNi MERENi TEPLOTY SPALIN k

CONTINUOUS FLUE GAS TEMPERATURE MEASURING DEVICE

ZARIZENI PRO KONTINUALNI MERENI A RiZENi OBSAHU KYSLIKU

CONTINUOUS OXYGEN (O,) MEASURING DEVICE AND CONTROLLER

dV/INDO ONDTT



CASSOME RACCOLTA CENERI

ASH COLLECTION 8iN

COCLER TRASFERIMENTO
FINALE AL MULTICICLONE
FINAL TRANSFER SCREW

SISTEMA DI PULIZIA FASCIO

TUBIERD AD ARIA COMPRESSA
ESSED AIR TUBE BUNDLE

COMPAI
CLEANING SYSTEM

COCLEA ESTRAZIONE FINALE DI TUTTE LE CENERI

FINAL ASH EXTRACTION SCREW (COCLEA ESTRAZIONE CENERI DALLA GRIGLIA MOBILE

V.1. Trade spol. s r.o.
Novozamocka 102,
949 01 Nitra,
SLOVAKIA
www.vit.sk
e-mail: servis@vit.sk

MOBILE GRATE ASH EXTRACTION SCREW

losti se stalym inovovanim a zdokonalovanim vyrobni fady touto cestou Zzadame zékazniky o pochopeni, nékteré z uvedenych designovych
alnebo rozmérovych istik, icka secifikace a pfislus i mohou byt viivem fimreniho vyvoje subjektivné zménény.

In accordance with the constant efforts to improve its range of products and thus raise the level of customer satisfaction,
the Company stresses that the appearance and/or size, technical specifications and accessories may be subject to variation.

Cod. 89FM4001/02 - 07.2005
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