Tur'bomat 150 - 550 kW
KOTAO NA SECKE I PELET

* Stabilna konstrukcija
* Industrijski model

BOLJE GREJANIJE

INOVATIVNO I
KOMFORNO

froling @



EKOLOSKI
ODGOVORNO GREJANIJE,

EKONOMSKI ATRAKTIVNO

Drvene sec¢ke su domace i ekolosko gorivo,
koje ne zavisi od nestaSice i promena na
trzi$tu. Njihova proizvodnja obezbeduje radna
mesta za lokalno stanovnistvo i zato su drvene
secke kako sa ekonomskog, tako i ekoloskog
stanoviSta optimalno gorivo. Ostatke drveta,
grane kro$nje i otpadni materijal u piljanama,
melje se drobilicom. Od kvaliteta upotrebljnog
drveta, seCke delimo u razli¢ite klase.

Drveni pelet je mnapravljen od
Velike

strugotine i piljevine koje nastaju kao

prirodnog drveta. koli¢ine
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nus-proizvod u drvnoj industriji se presuju i
peletiraju. Pelet ima visok energetski ucinak,
lako se isporucuje i skladisti. Ovo su samo neke
prednosti, zbog kojih je pelet savrS§eno gorivo za
potpuno automatske sisteme grejanja. Pelet se
isporucuje u cisternama, koje omogucavaju
direktno punjenje skladista.

Strugotine kao otpadni meterijal i

nus-proizvod u drvno-preradivackoj industriji je
idealan energent za ovu granu industrije.
Karakteristike ovog izuzetno suvog grejnog
materijala  zahtevaju  posebnu  robusnu
tehnologiju sagorevanja.



Preduzece Froling se ve¢ Sezdeset godina bavi efikasnom upotrebom

drveta kao izvora energije. Tako danas, ime Froling, oznacava G U A R ANTE E D

modernu tehnologiju grejanja na biomasu. Froling kotlovi na

cepanice,secke i pelet izuzetno uspesno rade po celoj Evropi, Q UALITY AND
a svi proizvodi su proizvedeni u vlastitim proizvodnim pogo-

nima u Austriji i Nemackoj. Frolingova Siroko rasprostra- R E I—lABl LlTY
njena servisna mreza dodatno obezbeduje brzo i pouzda- I:RO M AU S—I—R | A

no snabdevanje.

0 Medjunarodni pionir u tehnologiji i dizajnu
‘/ Sofisticirani potpuno automatski rad
@ Odli¢na ekoloska kompatibilnost
‘? Ekoloska odgovornost energetske efikasnosti
Q Obnovljivo 1 CO2-neutralno gorivo

Q Veca udobnost za vas

Investirajte u buduénost

Frolingov Turbomat je jedinstven sistem grejanja sa potpuno
automatskim loziStem koji moze da radi sa velikim brojem
razli¢itih materijala. Kao vodeci proizvodac sistema za grejanje
na biomasu, kotao Turbomat predstavlja celokupnu Frolingovu
stru¢nost u pionirskim inovacijama. Froling je trazio kotao koji
bi bio savr§eno pogodan za sagorevanje ostalih goriva iz
biomase, sli¢inim seCkama.

Turbomat se ne moze pohvaliti samo inovativnom tehnologijom
sagorevanja, ve¢ nudi i impresivne opcije upravljanja. Sa Lambda
regulacijom kao standardnom opremom, regualcijom temperature

u komori za sagorevanje i kontrolom podpritiska, za niz materijala
garantuje se savrseno sagorevanje. Karakteristika komfora predstavlja novi
standard u ovoj kategoriji performansi.

Sve Turbomatove funkcije su potpuno automatizovane, od doziranja goriva i
sagorevanja, do ¢is¢enja i uklanjanja pepela. Visokotehnoloski Turbomat je
dizajniran tako da bude ekstrebno robusan, izdrzljiv i lak za odrzavanje.
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ROBUSNA TEHNOLOGIJA SA PAMETNIM DETALJIMA
™ 150/200/250

Vertikalni 3-prolazni izmenjivac toplote i sistem za optimizaciju
efikasnosti WOS

sa automatskim upravljanjem turbulatora za ¢iséenje, kao i za
minimalne emisije praSine (<50 mg/Nm3)

Recirkulacija dimnih gasova FGR

optimizuje  proces  sagorevanja
(preko emisije i izlaznih protoka
dimnih gasova) kod posebno
zahtevnih goriva, kao Sto su: pelet,
strugotine, miscanthus, itd...

Ventilator dimnih gasova sa
regulisanim brojem obrtaja

zajedno sa regulacijom pod pritiska
omogucava da se sistem neprekidno
prilagodava promenama goriva i
uslovima unutar dimnjaka.

Dozirni uredaj u obliku trapeza

garantuje minimalnu potrosnju energije prilikom doziranja i
potpunu prilagodljivost u zavisnosti od veli¢ine goriva. Standardni
pogonski reduktor je izdrzljiv i mehanicki izolovan od dozirnog
kanala, tako da pomeranje puznog prenosnika ne uti¢e na rad
reduktora. Dodatna prednost kod TM 220/250je i1 ¢injenica da se
dozirno podrucje hladi vodom u visokotemperaturnom podrucju.
Ovo ima prakti¢nu svrhu predhodnog susenja ogrevnog materijala
kod goriva sa visokim sadrzajem vlaznosti.

4-slojno visoko temperaturno loziste

(Samot / izolacija 1 / sloj vazduha / izolacija) je izradeno od vrhunski, otpornih na toplotu,
komponenti od gline za optimalno sagorevanje kako goriva slabijeg kvaliteta (npr. sa
velikim sadrzajem vlage), tako i alternativnih goriva
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Viseslojna toplotna izolacija

garantuje minimalne gubitke toplote

usled zracenja

Velika 1 masivna vrata lozista

omoguéavaiu nesmetan nristun za

odrzavanje

Pokretna reSetka

za konstantni homogeni proces sagorevanja sa istovremenim

uklanjanjem ostataka sagorevanja

Automatsko uklanjanje pepela

sa transportom u posudu za pepeo koja se nalazi ispod kotla
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KONCEPT SA JEDINSTVENIM RESENJIMA
™ 320/400/500

Vertikalni, patentirani 4-prolazni izmenjivac toplote

sa integrisanom ciklonskom jedinicom za odvajanje prasine i
sistemom za optimizaciju efikasnosti (WOS) sa automatskom
funkcijom c¢is¢enja. Radni pritisak do 6 bara.

Recirkulacija dimnih gasova FGR

optimizuje proces sagorevanja (preko emisije i
izlaznih protoka dimnih gasova) kod posebno
zahtevnih goriva, kao §to su: pelet,strugotine,
miscanthus itd...

Ventilator dimnih gasova sa
regulisanim brojem obrtaja

zajedno sa regulacijom pod pritiska omogucava
da se sistem neprekidno prilagodava promenama
goriva i uslovima unutar dimnjaka

Dozirni uredaj u obliku trapeza

garantuje minimalnu potrosnju energije
prilikom doziranja i potpunu prilagodljivost u
zavisnosti od veli¢ine goriva.Standardni
pogonski reduktor je izdrzljiv i mehanicki
izolovan od dozirnog kanala, tako da
pomeranje puznog prenosnika ne utice na rad
reduktora. Dodatna prednost je u tome Sto se
dozirno podrucje hladi vodom u
visokotemperaturnom podruc¢ju. Ovo ima
prekticnu svrhu kod predhodnog susenja
ogrevnog materijala kod goriva sa visokim
sadrzajem vlaznosti.

Fen za paljenje

za teSko zapaljiva goriva (npr.vlazna)
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Hladenje komore za sagorevanje

minimalno rasinanie tonlote

Visoko temperaturna zona za
naknadno sagorevanje

sa ugradenim Samotnim ozidom produzava
proces sagorevanja. Ovo povecava
efikasnost procesa, ¢ak i kod sagorevanja
goriva slabijeg kvaliteta.

4-slojno visokotemperaturno loziste

(Samot / izolazija 1 / sloj vazduha /
izolacija 2) izradeno od vrhunski, otpornih
na toplotu komponenti od gline =za
optimalno sagorevanje kako goriva
slabijeg  kvaliteta  (npr.sa  velikim
sadrzajem vlage), tako 1 alternativnih
goriva

Velika 1 masivna vrata loziSta

omogucéavaiu nesmetan nristun za

odrzavanje

Pokretna reSetka

za konstantni homogeni proces sagorevanja sa istovremenim uklanjanjem ostataka sagorevanja.
Inovativni sistem za odvajanje primarne vazdusne zone omogucéava izvanredne rezultate
sagorevanja sa emisijama CO ispod 10mg/MJ.

www.froeling.com | 7



MISLILO SE NA
SVAKI DETALJ

Visokotemperaturno loziste sa pokretnom resetkom

Visoko temperaturno loziste, 4-slojno, obezbeduje Cisto sagorevanje.
Hladenje plasta =zajedno sa vodeno hladenim dozirnim ©
kanalomminimizira toplotne gubitke usled zracenja i garantuje
visoku efikasnost. Zahvaljuju¢i pokretnoj resSetci, rad kotla je bez
prekida i zadrzavanja, ¢ak 1 kod koriS¢enja goriva slabijeg kvaliteta

koji teze da formiraju $ljaku.Postojanje zone primarnog vazduha
omogucava neprekidno i efikasno sagorevanje,Sto odrzava nivo
emisija vrlo niskim. Pepeo, koji padne ispod reSetke se potpuno
automatski transportuje u kontejner za pepeo.

Prednosti: ¢ Nema nagomilavanja Sljake
¢Optimalno sagorevanje
Niske emisije
¢ Automatsko uklanjanje pepela

Vertikalni izmenjivac toplote

Zbog vertikalnog polozaja, izmenjivac toplote se prakti¢no Cisti

) sam. Grejne povrsine se mogu automatski Cistiti, §to povecava
efikasnost procesa.Ugradena sigurnosna celija sprecava
pregrevanje kotla.Patentiran multiciklonski separator pepela
koji se koji se serijski ugraduje u izmenjivac¢ toplote kod
Turbomata 320 i 500 sluzi za odrzavanje minimalnih mogucih
vrednosti emisija. Pepeo se otklanja robusnim puzem, koji
pepeo transportuje u kontejner. Oni su smesteni van kotla da
pepeo moze lako da se ukloni i isprazni.

Prednosti: ¢ Optimalni prenos toplote
¢ Automatsko ¢iS¢enje grejnih povrSina
«Visoka iskori§¢enost
¢ [zuzetno niske emisije prasSine
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Moguce je povezati gorionika na ulje ili gas, kako bi

se ukljucio hitni rad u slu¢aju nuzde .

Masivna konstrukcija, minimalno odrzavanje

Visokotehnoloski kotao Turbomat je izuzetno lak za odrzavanje. Sve
komponente, od vatrene opeke do elemenata resetke je veoma lako i
jeftino zameniti, u slucaju potrebe.. Ugradena protiv-pozarna klapna
i protiv-pozarna zvezda u kombinaciji sa kontrolom pod pritiska
osigurava siguran rad. U hitnim sluajevima moze se nastaviti sa
grejanjem pomocu montiranog uljnog ili gasnog gorionika.

Prednosti: « Radovi na odrzavanju svedeni su na minimum
¢ Komponente jednostavne za servisiranje
«Usteda
¢ Visoka bezbednost tokom rada

Recirkulacija dimnih gasova

Some of the flue gas is fed back into the combustion by a speed-
regulated FGR blower fan. The residual oxygen in the flue gas
is fed back to the combustion zone by automatic progressive
rotary slide valves serving as the primary and secondary flue gas
return. This reduces the NOx emissions. It also helps to protect
the fireclay when high-quality dry fuels are used whilst optimising
combustion and output for both damp and dry fuels.

Advantages:« Combustion optimisation
¢ Preserves the flame-swept parts

www.froeling.com | 9



DIMENSIONS & TECHNICAL SPECIFICATIONS
™M 150/200/250

Oimensions - Turborat TN

Technical specifications - Turbomat

10|

1 Height, boiler incl. insulation
H2 Height of flow connection / return connection
H3 Height, stoker incl. burn back protection system
H4 Height of flue gas pipe connection without FGR]
H5 Height of flue gas pipe connection incl. FGR
B  Total width incl. fittings
B1 Width, boiler incl. insulation
B2 Width, ash trolley
L  Total length incl. fittings
L1 Length, combustion chamber excl. insulation
L2 Length of stoker unit]
L3 Length of ash trolley

L4 Length, heat exchanger excluding insulation

Nominal heat output

Total weight incl. fittings

Flue gas pipe diameter

Water capacity

Maximum permitted operating temperature
Minimum return temperature

Max. permitted working over-pressure

Flue gas temperature at nominal load

1880

1935
790 850
770 1320
1350 1320
2170 2180
1870 1930

870
2630 2860
1720 1880
940 970

600
790 950

™ 150 T™M 200 T™ 250

1560 199 250
200 250 250
3300 3820 3820
440 570

90

65

4

1507/ 110



TECHNICAL SPECIFICATIONS
™M 320/400/500/550

Dimensions - Turbomat [rmm)]

H1 Boiler height including insulation

H2 Height of return connection

H3 Height of flow connection

H4 Height of stoker including burn back protection system
H5 Height, flue gas pipe connection without FGR
H6 Height, flue gas pipe connection with FGR
B Total width including fittings

B1 Width, boiler including insulation

B2 Width, combustion chamber ash container
L  Total length including fittings

L1 Length, stoker unit

L2 Length, combustion chamber ash container

320
2560
640
1850
815
960
2005
2780
2195
730
3340
940
600

400/500/550

2660
710
2000
930
985
2075
2990
2495
1165
3595
10560
630

Nominal heat output [kW]
Flue pipe diameter [mm]
FGR pipe diameter [mm]
Total dry weight including attachments [kgl
Heat exchanger water capacity (1]
Maximum permitted operating temperature [°C]
Minimum boiler return temperature [°C]
Maximum permitted working over-pressure [bar]
Flue gas temperature (NL / PL) [°C]

T TM 500 with 501 kW nominal output only available in UK

300
150
6330
780

The ecodesign requirements according to VO (EU) 2015/1189, Annex Il, point 1. are met.

90
65
6

140/ 110

350
200
8470
1040
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ROTARY AGITATOR DISCHARGE SYSTEMS
WITH COMBINED DRIVE

The simple and effective design of Froling’s rotary agitator discharge systems ensures smooth operation. Any problematic
materials (e.g. foreign bodies) are automatically detected and removed by a reverse turn of the screws (turn control).
The feed screw with progressive screw raise ensures low energy consumption.

FBR spring blade agitator

¢

Maintenance-free system with a max. working diameter
of 5 metres. Designed for wood chips P16S/P31S to
M35, previously G30/G50 to W35 for example.

GAR articulated arm rotary agitator

Low maintenance system with sturdy design and
maximum working diameter of 5 to 6 metres. Designed
for wood chips P16S/P31S to M35, previously G30/G50

to W35 for example.

Special trapezoidal duct

The special trapezoidal shape of
the trough ensures that fuel is
transported smoothly. The system
is easy to operate so it saves
energy even when feeding in the
maximum amount of pellets.
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Shear edge

The robust shear plate with
cutting edge breaks up larger
pieces of fuel guaranteeing
continuous fuel feed.

Rotary agitator arrms with
tearing hooks

The powerful rotary agitator arms
move towards the agitator head
during filling and then swing
back out when fuel is removed.
Together with the sturdy tearing
hooks that loosen the fuel, they
ensure that the fuel store is
emptied.



ROTARY AGITATOR DISCHARGE SYSTEMS
WITH SEPARATE DRIVE

Froling’s rotary agitator discharge systems
with separate drive offer even greater
flexibility. In the FBR-G and GAR-G, the
rotary agitator is powered independently
of the discharge screw. This allows flexible
installation and variable adjustment of the
feed output. The discharge screws can be
positioned on both the left and right of the
rotary agitator.

There is also the option of using extra long
discharge screws. This system means that
the fuel can even be optimally fed from the
back of the fuel store.

Please contact our sales

engineers for details.

Inclined screw discharge unit

Mainly used as a silo discharge screw in the wood-processing
industry. Ensures even and reliable fuel feed from high silos.

Horizontal screw discharge unit

Solid construction to withstand extremely high feed loads when feeding
from high silos. This is used for shavings and for large-diameter bunkers
in particular.

Pusher discharge unit

Optional design for rectangular storage rooms. Suitable
for all commonlyused biomass fuels. The pusher
discharge unit is extremely sturdy and has proven to be
especially suitable for discharging fuels from large wood
chip stores.

www.froeling.com | 13



SYSTEMATIC
CONVENIENCE

Froling SPS 4000 controller

The new SPS 4000, made of industry-standard high-quality components, is now available as an option. The clear, user-friendly
control system offers a wide range of different settings and display options for individual, efficient and stable operation.

The Froling SPS 4000 offers numerous functional possibilities such as 5 sensor storage tank management, heating circuit
and network temperature control, external power specifications, cascade function, integration, monitoring and controlling of
additional peripheral components. Froling visualisation software offers transparency thanks to its trend, status and alarm
recording features.

Advantages: ¢ Powerful SPS controller with 5.7” colour touch display
¢ Safe and simple remote access via Froling visualisation software
¢« Numerous functional possibilities

froling ™ 08022015 | 152907 J| SYSTEMMEND

Froling Visualisation Software

The boiler display software enables convenient remote control of
the system from a computer. All operating values and parameters
can be displayed and modified. The Windows interface and clear
menu structure make it easy to use. In combination with a modem,
it is possible to connect to the visualisation software via the
telephone network. This means that the heating system can be
monitored from any location.

Advantages: ¢ Monitor and operate from your PC
¢ Record boiler data
¢ Remote control via modem
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Turbomat with layered tank

IMPORTANT:
Connection dimensions must
match flow.

Storage tank management
for H3000 sensor 1

5x immersion sensor
for add-on module 5 sensor evaluation

Storage tank management
for H3000 sensor 2

of storage tank
Flow rate of boiler
loading pump as per

technical data sheet _#

“Pipe manifold” at the flow
and return feed connection

max. speed: 0.3 m/sec.

FROLING
STORAGE TANK

Insulation supplied by the customer

Load

e
- L=y
Return sensor
Return feed [ift mixer

FROLING TURBOMAT
wood chip burner with control:
Lambdatronic H3000

District heating pipeline

Turbomat with backup boiler and two layered tanks (interconnecting)

IMPORTANT:

Connection dimensions must

match flow.
Storage tank management
for H3000 sensor 1

2x interconnecting FROLING
COMBINED LAYERED TANKS

5x immersion sensor
for add-on module 5 sensor evaluation

Storage tank management
for H3000 sensor 2

“Pipe manifold” at the flow
and return feed connection
of storage tank
max. speed: 0.3 m/sec.

-

Flow rate of boiler
loading pump as per
technical data sheet

0.3 m/sec.
)
"4

“Pipe manifold” at return connec-
tion of backup boiler max. speed:

N

Load

Return sensor
Sensor 3
(immersion sensor) Return feed lift mixer
230 V AC; 3-point
90° max. 2 min

o
_'E'_'ﬂ'_'ﬂ'_'&'_

FROLING TURBOMAT
wood chip burner with control:
Lambdatronic H3000 :']

Backup boiler provided by customer
(boiler, loading pump and mixing valve
controls provided by customer)

District heating pipeline

www.froeling.com | 15



BUNKER FILLING SYSTEM

BFSV / BFSU / BFSV-H bunker filling system

Froling bunker filling systems, both vertical (with vertical
feed screw BFSV) and horizontal (with horizontal feed screw
BFSU) set new standards for feed output (up to 30 m3/h),
operating safety and bunker filling.

A screw transports the wood chips from the tipping gutter
into the vertical feed system, which transports the fuel to the
desired height for the centrifugal disc. In this way, the Froling
bunker filling systems fill the store space without producing
much dust and ensure the best possible distribution of the
fuel in the bunker.

Advantages: ¢ Easy to assemble
¢ High feed output (up to 30 m3/h)
« Great ejection distance (up to 9 m)
¢ Optimum fuel distribution
¢ Suitable for P16S - P31S wood chips
(previously G30 / G50)

High feed output and maximum ejection distance

The separate drive for the high speed centrifugal disc enables a particularly good
ejection distance. However, the ejection distance depends on the grain size and the
weight of the fuel and the position of the centrifugal disc. The coarser and heavier the
wood chips and the higher the position of the ejection head, the greater the trajectory.
Depending on the fuel characteristics and local conditions, ejection distances of up to
9 metres can be achieved.

Ejection height 3 metres Ejection height 5 metres Ejection height 7 metres

-
I
(Y}
™
w
I
r4
(©)
-
[
O
w
~
w

P16S P16S P16S
(previously 14 (previously (previously
G30) G30) i G30)
L i i L 1 1 L 5 I L i ' L L L
T r T Y T T T T T T r T T r
1 F 3 E] 1 F 3 4 5 L] T 1 2 3 4 5 & 7 & 9 MW

EJECTION DISTANCE

EJECTION DISTANCE EJECTION DISTANCE
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Fill level recognition Feed screw Energy saving drives

Two sensors recognize when the The coreless feed screw (J 225 All of the drives have an a efficien-
store space is full and automatically mm) guarantees long service life cy rate of over 90% and ensure low
stop the fuel feed. and smooth operation, even with energy operation. All of the drives
coarse wood chips. in the store space feature explosion

protection.

Optimum fuel distribution

The right/left-hand motion of the centrifugal disc ensures a good filling

level in the bunker. An additional plus is the semi-automatic turn control.

If a sensor recognizes the fill level indication that the fuel in this area of the

store space has reached the maximum fill level, the fuel transport is automatically

interrupted and the direction of rotation of the centrifugal disc can be changed
manually. This ensures the best possible fuel distribution in the bunker.

In an ideal situation, the bunker filling system is positioned in the centre at the narrow end of the
store space. Even at a different position (not centred, at the wide end, etc.), the store space volume
will be used to optimum capacity.

L

BFSV / BFSU BFSV / BFSU
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FROLING ENERGY BOX

Heating containers make it possible to locate the boiler and fuel storage room wherever you wish.
This saves space and enables installation of biomass heating, especially when renovating an existing
building.

The Froling energy box is available in two versions (Modular and Individual) and is the ideal container
solution for heating with wood chips, pellets and shavings. While the Modular version (made from
reinforced concrete) is a standardised design offering excellent
value for money, the Individual version (made from either
reinforced concrete or steel) offers solutions for

almost any requirement.

More information in our
.,=nergy Box" brochure!
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INDIVIDUAL
ENERGY BOX

The Individual energy box is tailored specifically to your requirements, and the possibilities are virtually endless.
Thanks to these wide-ranging options and personalised planning, the Individual energy box is ideal for the Froling
TX, Turbomat and Lambdamat.

Planning by FROLING engineers ensures that the solution is just as complete as the Modular version. Heating
system, feed system, fuel store or - depending on the model - storage tank and bunker filling system all come
from the one supplier and are perfectly coordinated. For the finished container, you can choose between either
reinforced concrete or steel.

2600 - 2800 , |
|

Output up to 500 kKW

Individual energy box with two Turbomats
and two FBR spring blade agitators and
feed screw. The second Turbomat wood chip
system can be added any time, in which case
the interim feed screw is no longer required.
The store space is filled directly via the large
store space door using the vertical feed screw.

G500

Store width can be expanded

Second boiler can be added
any time

Output up to 1000 kW

Froling Individual energy box with Tur-
bomat 320 kW and Turbomat 500 kW.
FBR spring blade agitator and articu-
lated arm discharge unit for wood chip
and pellet fuels. The pellets are blown
into the store space via filling pipe; wood
chips are fed into the large store door.
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IN OPERATION
ACROSS EUROPE

ENGLAND - Ampleforth College

Boiler: Turbomat 320 kW
Discharge: articulated arm feed unit / diameter 4 metres
Fuel: wood chips

SWEDEN - Tre Sagar

Boiler: Turbomat 220 kW
Discharge: articulated arm feed unit / diameter 5.7 metres
Fuel: wood chips

GERMANY - Schloss Gaul3ig

Boiler: Turbomat 220 kW
Discharge: hydraulic pusher feed unit with transverse conveyor unit
Fuel: wood chips

SPAIN - Cantabria

Boiler: 2 x Turbomat 150 kW - double boiler system
Discharge: articulated arm feed unit / diameter 5 metres
Fuel: wood chips

Your Froling partner Froling Heizkessel- und Behalterbau Ges.m.b.H.
A-4710 Grieskirchen, Industriestr. 12

AT: Tel +43 (0) 7248 606-0
Fax +43 (0) 7248 606-600

DE: Tel +49 (0) 89 927 926-0
Fax +49 (0) 89 927 926-219

E-mail: info@froeling.com
Web: www.froeling.com
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