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F.B.R. bruciatori  S.r.l. 
37050 Angiari Verona (Italia) · Via Vittorio Veneto, 152 

Tel. 0442 97000 · Fax 0442 97299 · http//www.fbr.it · e-mail:fbr@fbr.it

Cod. Fisc./Part. IVA 00549380236 
dichiara che il prodotto / declare that the products / declara que el produco / déclare que le produit / erklärt, daß die folgenden 
Bruciatori di GAS, BIOGAS, GASOLIO, OLIO COMBUSTIBILE, GAS/GASOLIO, GAS/OLIO COMBUSTIBILE automatici ad aria soffiata 
monostadio, bistadio, modulante tipo: 
Automatic forced draught GAS, BIOGAS, LIGHT-OIL, HEAVY-OIL, GAS/LIGHT-OIL, GAS/HEAVY-OIL burners one-stage, two-stages or 
modulating type: 
Quemadores de GAS, BIOGAS, GASOLEO, FUEL-OIL PESADO, GAS/GASOLEO, GAS/FUEL-OIL PESADO  automáticos a aire soplado 
una llama, dos llamas, modulantes tipo: 
Brûleurs de GAZ, BIOGAZ, FIOUL, FIOUL LOURD, GAZ/FIOUL, GAZ/FIOUL LOURD automatiques à l'air soufflé une flamme, deux 
flammes, modulant type: 
automatischen GASBRENNER, BIOGASBRENNER, HEIZÖLBRENNER, SCHWERÖLBRENNER, GASBRENNER/HEIZÖLBRENNER, 
GASBRENNER/SCHWERÖLBRENNER mit Gebläseluft in den Ausführungen einstufig, zweistufig, und modulierend: 
GAS X0-X1-X2-X3-X4-X5-XP25-XP40-XP60-P70-P100-P150 
GAS P190-P250-P300-P350-P450-P550-P650-P750-P1000-P1300-P1500-P1800 
G 0-1-2-X3-X4-X5-GL-FGP 20-30-50-70-100-120-150-190-250-350-450-550-650-750-1000-1300-1500-1800 
FNL-FNP-FNDP 8-16-25-45-70-100-125-150-190-250-350-450-550-650-750-1000-1300-1500-1800 
FG-FN-GAS 14-20-30-40-60-80-100-150-F B-SM-CM-CAB-CAC 
GM X0-X1-X3-X4, K 3-4-5-6-7-190-250-350-450-550-650-750-1000-1300-1500-1800 
KN 6-190-250-350-450-550-650-750-1000-1300-1500-1800 
HI-FG-FN-GAS-K-KN 60-190-250-300-350-450-550-650-750-1000-1300-1500-1800 
é conforme alle seguenti direttive / respects the essential requirements of the following directives / està conforme a las siguientes directivas / 
il est conforme aux suivante directives / den folgenden Normen und Richtlinien entsprechen: 
2006/42/CE – 2006/42/EG – 2006/42/EC (MAC) 
2014/30/UE (EMC) 

2014/35/UE (LV) 

2014/68/EU (PED, art.4, par.3) 
ed è stato progettato e testato secondo la Norma Europea / and has been projected and tested with reference to European Norm / 
y ha sido planeado y probado segùn la Norma Europea / et il a été projeté et testé selon la Norme Européenne / 
und getestet und projektiert wurden nach der europäischen Norm:EN 746-2(INDUSTRIAL THERMOPROCESSING EQUIPMENT) 

E' vietato mettere in servizio la quasi-macchina, oggetto della presente dichiarazione, finché la macchina finale, in cui deve essere incorporata, 
non é stata dichiarata conforme alle dispositive della Direttiva 2006/42/CE. 
It is not allowed to start up our products until the machine in which they are incorporated, or they are part of, complies with the requirements of 
the Machinery Directive 2006/42/EC. 
No se admite poner en marcha nuestros productos antes de que la máquina en la que han sido incorporados, o de la que son partes integrantes, 
haya sido declarada de conformidad con las condiciones de la Directiva 2006/42/CE. 
La mise en service de nos produits est interdite avant que la machine dans laquelle nos produits sont incorporés, ou lorsque ils sont une partie 
intégrante, ait été déclarée conforme aux dispositions prévues par la Directive machines 2006/42/CE. 
Die unvollständige Maschine, Gegenstand dieser Erklärung; darf  erst dann in Betrieb genommen werden, wenn festgestellt wurde, dass die 
Maschine, in die die unvollständige Maschine eingebaut wurde, den Bestimmungen der Maschinenichtlinie 2006/42/EG entspricht.    

La sicurezza della qualità è garantita da un sistema di management della qualità ai sensi della EN ISO 9001 

Comprehensive quality assurance is guaranteed by a certified Quality Management System pursuant to EN ISO 9001 

El control de calidad queda ampliamente garantizado mediante un sistema de gestión de calidad, certificado según la norma EN ISO 9001 
Une assurance qualité complète est garantie par un système d’assurance qualité certifié selon EN ISO 9001 
Die Qualitätsgewährleistung erfolgt durch das Qualitätsmanagementsystem EN ISO 9001 

Certificato di collaudo / Certificate of testing / Certificado de prueba / Certificat de test / Abnahmebescheinigung 
Certifichiamo che tutti i prodotti hanno superato al 100% test conformemente alle procedure di Assicurazione Qualità. 
We certify that all the products delivered herewith have been 100% tested to the Quality Assurance procedure. 
Certificamos que todos los productos han superado al 100% pruebas conforme a los procedimientos de Seguro Calidad. 
Nous certifions que les produits livrés ont été testés à 100% conformément aux procédures d'Assurance Qualité.
Hiermit bescheinigen wir, daß alle Produkte zu 100% die Tests, entsprechend der Qualitätsgewährleistung, bestanden haben.

Angiari, 15 Gennaio 2018 
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GENERAL INFORMATION

GENERAL INSTRUCTIONS

General safety instructions for the installation, operating and maintenance of the burners fired on liquid and
gaseous fuels
The burner should only be installed to equipment expressly designed for it's use and any other use will be considered
dangerous. No responsibility will be taken by the manufactor if the equipment should be installed incorrectly or not
commissioned and maintained in accordance with the operating manual.

INSTRUCTION MANUAL
The instruction manual is an integral and essential part of the product and must be left to the user after installation.
Read attentive the instructions in the manual because they are containing important informations related to the
installation, safety, operation and maintenance of the burner and they should be available for future consultation. The
installation should be carried out by professional qualified people and under the current applicable laws and standards.
Please note: All dimensions, specifications, technical data etc are indicative and the manufacturer reserves the right to
introduce, without prior notification all changes necessary to the continuing improvement of its products.

BURNER ROOM
The burner shall be installed in a suitable room with minimum ventilation openings according to the standards in force
and, in any case, sufficient to reach a perfect combustion.
Do not obstruct room ventilation openings, fan suction gratings or air ducts in order to avoid the following two
dangers:
1) stagnation in the boiler room of toxic and/or explosive mixtures;
2) combustion with lack of air: dangerous, toxic, expensive and polluting.
The burner shall be protected against rain, snow and frost. The burner room shall be clean and without solid volatile
substances, which can flow back to the fan and obstruct internal ducts of the burner or the combustion head.

FUELS
The burner must be fired by the fuel type for which it has been built and as indicated on the appliance identification
plate and instruction manual. The fuel supply pressure to the burner and combustion head has to be in accordance
with the values indicated in the instruction manual.
The dimensions of the fuel supply system to the burner shall be executed for the maximum output of the burner and
with all necessary safety and control equipment in accordance with current standards. Before using the fuel supply
systems it must be cleaned internally to remove any foreign objects in the line and suitable filters shall be installed to
avoid that eventually residues can endanger the well operating of the burner. It shall be controlled, as well, the internal
and external tightness of the fuel supply plant. Liquid fuel tanks should be protected against water or any other
impurities could enter into the fuel. In summer the tank should be filled to avoid any condensation occurring. Before
introducing fuel to the tank it should be cleaned thoroughly.
The tank and fuel lines should be protected against frost and freezing.
Fuel tanks must be manufactured and installed in accordance to the current standards.

Particular instructions for gas installations
Only qualified personnel shall carry out the following checks:
the supply line and gas train must be installed in accordance to the current standards;
all gas connections are tight;
dimensioning of the boiler room ventilation openings shall be in accordance with current standards and, moreover,
allowing the correct combustion of the burner.
Gas pipes should not be used for earthing of electrical equipment. Switch off the burner and close gas valve when the
burner is not in use. In the case of that the burner is not be used for long periods close the main gas supply valve.

THE EQUIPMENT SHOULD BE INSTALLED IN ACCORDANCE WITH CURRENT REGULATIONS AND USED
ONLY IN A WELL VENTILATED AREA.PLEASE REFER TO THE ENCLOSED INSTRUCTIONS BEFORE
INSTALLING OR OPERATING THIS EQUIPMENT. ISOLATE ALL ELECTRICAL AND FUEL SUPPLIES
BEFORE COMMENCING ANY MAINTENANCE OPERATIONS.

WARNING



GENERAL INFORMATION 073526_4_A

K 650/M-EL(BT340) 4

ELECTRICAL SUPPLY
Electrical wiring must be carried out by qualified personnel and in compliance with the regulations currently in force in
the country of destination. Please refer to elctrical panel layout supplied with the present INSTRUCTIONS.
The manufacturer declines all responsibility for modifications or connections different from those shown in the
electrical layouts.
Check that the electrical supply is in accordance with the identification plate and manual. The burner must be
connected to an efficient earthing system and executed in accordance to the current standards. It's necessary to verify
this essential piont of security and in the case of doubt the electrical plant should be contolled by qualified people
because the manufactor has no responsibility for damages caused by no earthing of the plant. In the case of a 3 phase
electrical supply verify, after the burner is connected, the rotation of the motorfan and the pump. If the rotation
direction is wrong, reverse the electrical supply and verify again the rotation. Ensure that the electrical supply is
designed to the maximum absorbed power of the burner identified on the burner plate and in the manual.
For the main electrical supply to the burner:
- do not use adapters, extensions or multiple connectors;
- foresee circuit breakers as in accordance to the current standard.
In the case of damage to electrical cables, switch off the appliance, and carry out the repair as required only by
qualified people. Don't touch the appliance with wet parts of the body or in nude feet. Don't pull electric cables.
Do not expose the appliance to atmospheric elements unless the unit has been constructed for that specific purpose.
Don't allow the use of the unit by children or unskilled people.

BURNER
The burner should only be destinated for the use expressly foreseen by the manufator. In particular:
- fitted to boilers, warm air heaters, ovens or similar furnaces, situated in a place not exposed to atmospheric elements.
- fuel type and pressure, electrical supply voltage and frequency, min and max flow for which the burner is regulated,
combustion chamber pressure and room temperature should correspond to the values indicated within the instruction
manual. Any other use would be considered dangerous. For all appliances with optional equipment use only original
manufacture equipment. Modification of the burner in relation to performance or to its original intention for use isn't
allowed. Don't open components or parts except these which are foreseen for the maintenance. Only components
assigned by the manufacturer can be changed.
Don't touch hot parts of the burner. These, normally near the flame or the preheating system of the combustion fuel,
are hot during operation and can be remain hot also after the unit has been switched off. For a longtime shut down
turn off the main switch for all parts of the plant and close also the main valve of the combustion fuel supply. The
following operations shall be done by skilled people if the burner isn't used anymore:
- turn off the main switch of and remove fuses from the electrical supply and disconnect the electrical supply;
- combustion supply lines must be closed or empty.
If the burner is resold or transfered to another site, make sure that the instruction manual accompanies the burner so
the new owner or installer can consult it.

BURNER INSTALLATION AND CALIBRATION
The burner installation and calibration shall be carried out only by qualified people in accordance to the current
standards, as a wrong installation may cause damages to persons, animals or things and the manufacturer cannot be
held responsible for those damages.
Make sure that the burner is well fixed on the heat generator or boiler so that the flame will be generated in the
combustion chamber.
Before starting the burner, and at least once per year, the following operations shall be carried out by qualified
personnel:
- Verify that the data to the identification plate are legible and make sure that the instructions for use and maintenance
of the burner are present in the boiler room.
- Verify that the combustion supply plant is dimensioned for the necessary flow of the burner and that it is equipped
with all safety and control devices prescribed by the standards in force.
- Execute a visual examination of the apparatus to verify the absence of possible external damages, therefore is also
to verify the functionality of the command, control, regulation and safety devices.
- Calibrate the burner fuel flow in according to the power required by the heat generator and within the burner flow
limits indicated in the handbook.
- Verify that the air supply isn't obstructed and protection grating is installed. Adjust the combustion air flow to obtain
a combustion value at least corresponding to the minimum value prescribed by the standards in force.
- Check the correct functionality of the combustion products exhaust duct or chimney.
- Carry out a combustion check to avoid the formation of noxious or polluting unburnt substances besides the limits
permitted by the current standards.
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- At the end of the adjustments, make sure that all mechanical systems of the regulation devices are well clamped.
The manufacturer has no contractual or extra contractual responsibility for damages caused by installation and use
errors and by non-compliance of the instructions. Before carrying out any cleaning or maintenance operation,
disconnect the appliance from the supply network through the special switch and/or through the on-off parts. Do not
obstruct the suction duct or the protection air gratings.

INTERMITTENT / CONTINUOUS OPERATION
For burners with intermittent operation it is necessary to assure at least one stop every 24 hours, for safety reasons. In
processes that ask for burners with continuous operation service (one stop every 72 hours) the flame detection device
shall be a self-supervising type.

BURNER FAILURE
In case of repeated burner lockouts, do not carry out more than 2-3 manual starts. Appeal to professional qualified
people to resolve this anomalous situation. In case of wrong or bad operation of the appliance, switch it off and don't
try to repair it. Appeal exclusively to qualified people. The repair may be carried out exclusively by a service centre
authorised by the manufacturer with the employ of only original spare parts. The non-compliance of these instructions
may jeopardize the security of the appliance.

GAS LEAKAGE
If you smell gas:
- avoid open flames;
- don't use electric switches, phone ore other things which can cause electric sparks;
- open immediately doors and windows to create a fresh air flow to purify the room;
- turn off local and main gas supply;
- contact a qualified Engineer to resolve the fault.

NOISE EMISSION
The noise emissions are caused by the acoustic behaviour of all components fitted
to the burner. Prolonged exposure to high noise levels can lead to loss of hearing. Provide operating personnel with
protective equipment. Noise emissions can further be reduced with a sound attenuator.

MAINTENANCE
- The maintenance should be carried out by professional qualified people and under observation of the current
applicable laws and standards, because bad maintenance can cause damages to people, animals or things.
- The consumer is kept to check at least once a year the plant of combustion from an authorizid technician of the
manufactor or from another specialized technician. The control frequency depends on the operation conditions of the
plant.
- It's considered to the user to carry out the maintenance of his plant of combustion periodically, how it's indicated by
the manufactor. In particularly for the burner it is to check and to clean: the combustion head, the ignition device, the
flame probe, the gas filter, the fan and the air duct, the air dumper, eventually other servomotors and transmissions.
- It is recommended to clean the outside of the burner and check for excess wear or loose screws, especially on cams.
- Periodically clean and grease the cam variable profile and bearings when they are expected.
- It's recommended to check at least once a year the tightening of all electric connection terminals.
- On the oil burners, check the oil filter in the suction line, the pump filter, flexible hoses. It is advisable to replace
nozzles every year during regular maintenance operations.
- Also to verify the following operations: the burner start with its various sequences, the ignition device, the air pressure
switch, the gas pressure switches, the oil switches the flame supervisor, the gas train leakage control.
- Before starting cleaning, maintenance, inspections or repairing turn off the electrical supply and control that it isn't
possible to turn on the main switch accidental, close the combustion supply valve and also in this case make sure that
it isn't possible to turn on accidental the supply valve.
- After any maintenance or repairing verify the operation functions and control the combustion.
- On the occasion of the dismantlement and assemblage of components on fuel line, in particulare of the gas line,
watch out for the correct lodging of the centers, cleaning and state of the gaskets (demaged gaskets shall be changed),
also for the right locking of screws and at the end do a leakage control.
- Repairing of the following components can be done only by the manufactor or an authorizid technician of the
manufactor: the burner control device, flame probe, security valve, gas pressure switches, air pressure switches,
servomotors or any other component which has sealed screws.
- Regular maintenance will save fuel and ensure correct combustion efficiency, essential to the environment.
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SYMBOLS AND NOTE USED IN THIS HANDBOOK

In some parts of this handbook you will see DANGER signs. Read them carefully: they describe situations of potential
danger.

DELIVERY AND OPERATING INSTRUCTIONS

The Installer is responsible for the supplying of operating instructions to the plant in-charge Operator/User of the
burner before final delivery of the burner. Moreover he must inform the plant in-charge Operator/User of the burner
that these instructions must be kept together with the burner. The address and telephone number of the nearest
ASSISTANCE CENTRE should be written down on the back of the HANDBOOK. The plant in-charge Operator/User of
the burner must note that the plant/burner must be checked at least once a year from the Installer or another qualified
expert. In order to ensure recurring checks, the Manufacturer recommends the drawing up of a maintenance contract.

WARRANTY AND RESPONSABILITY

There are no rights for warranty or responsability in the case of damages to people, animals or things if one or more
of the following causes are referable: 1) no appropriate use of the appliance; 2) no correct use, maintenance, operation
or installation of the appliance; 3) use of the appliance with damaged security devices and/or protections, wrong
applicated or not working; 4) no observation ot the reminds indicated in the installation, use and maintenance
instructions; 5) modify of the appliance; 6) assemblage of supplemental components that are not been tested together
to the appliance; 7) moditications of the combustion chamber or of the chimney through introduction of inserts that
prevents the regular development of the flame; 8) insufficient overseeing and care of appliance components which are
subject to usury; 9) wrong repairing; 10) excessive effort; 11) damages which are caused by use in presence of an an
anomaly; 12) wrong combustion fuel; 13) lack in the feeding pipelines; 14) use of not original parts; 15) force majeure.

GARBAGE TREATMENT
The appliance contains electrical and/or electronic components. Such components are to dispose of in
according to local legislations.

ELECTRIC SHOCK DANGER: Sign used in case of operations that, in not carried out correctly, cause
electric shocks with lethal consequences.

MAXIMUM DANGER WITH SERIOUS CONSEQUENCES: Sign used in case of operations that, if not carried
out correctly, CAUSE serious injury, death or long-term health risks.

WARNING: Sign used in case of operations that, if not carried out correctrly, MAY CAUSE serious injury,
death or long-term health risks.

CAUTION: Sign used in case of operations that, if not carried out correctrly, MAY CAUSE damage to things
and/or people.

WARNING - DO NOT OPEN NERVER: Sign used in order to indicate parts that must not be opened in any
case.

WARING - HOT SURFACE: Sign used in order to indicate parts that reach hot temperatures and as a
consequence MAY CAUSE burns.

CRUSHING RISK: Sign used for operations that, if not carried out correctly, MAY CAUSE crushing.

D A N G E R

D A N G E R

WARNING

CAUT ION
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TECHNICAL CHARACTERISTICS

TECHNICAL DATA K 650/M-EL(BT340)

* Reference conditions: Environment temperature 20°C - Barometric pressure 1013 mbars - Altitude 0 metre (sea level).
** Minimal feeding-gas pressure to the gas train to get the maximum power of the burner, considering counter-pressure in combustion chamber of
value 0 (zero).
*** Measured sonorous pressure in the laboratory combustion, with functional burner on beta boiler to 1 metre of distance (UNI EN ISO 3746 law).

OPERATING RANGE DIAGRAM K 650/M-EL(BT340)

The firing rates has been obtained based on test boilers in accordance with EN267 standards and are indicative of matching the burner to the boiler.
For the correct operation of the burner bruciatore, combustion chamber dimensions must be in accordance with current regulation. In case of non-
compliance, contact the manufacturer.

MODEL K 650/M-EL(BT340)

Thermal power min. 1°st. / min. 2°st. - max. 2°st. * [Mcal/h] 1000/3000-6500

Thermal power min. 1°st. / min. 2°st. - max. 2°st. * [kW] 1162/3488-7558

Gas flow G20 (NATURAL GAS) min. 1°st. / min. 2°st. - max. 2°st. * [Nm³/h] 117/351-760

Gas flow G31 (L.P.G.) min. 1°st. / min. 2°st. - max. 2°st. * [Nm³/h] 45/136-294

Fuel: NATURAL GAS (second family) - L.P.G. (third family)

Fuel category: I2R,I2H,I2L,I2E,I2E+,I2Er,I2ELL,I2E(R)B/I3B/
P,I3+,I3P,I3B,I3R

Intermittent working operation, modulating

Environmental conditions operation / storage: -15...+40°C / -20...+70°C, rel. humidity max. 80%

Max. temperature combustion air [°C] 60

Minimum pressure gas train DN80-S-F80 NATURAL GAS/LPG ** [mbar] 128/52

Maximum pressure at the entry of valves (Pe. max) [mbar] 500

LIGHT-OIL flow min. 1°st. / min. 2°st. - max. 2°st. * [kg/h] 102/306-663

Fuel: light-oil 1.5°E at 20°C = 6.2 cSt = 35sec Redwood N°1

Nominal electric power [kW] 21

Fan motor [kW] 18.5

Pump motor [kW] 2.2

Nominal absorption powers [A] 42

Nominal absorption auxiliary [A] 4

Power supply: 3~400V, 1/N~230V-50Hz

Electric protection degree: IP40

Noisiness *** min. - max. [dB(A)] 89

Fig. 1 X = Thermal power Y = pressure in combustion chamber
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DIMENSIONS K 650/M-EL(BT340) [MM]

Fig. 2 Overall dimensions K 650/M-EL(BT340)
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INSTALLATION OF THE BURNER

For the installation of the burner to the generator, follow to the diagram shown below:

* To be mounted by the installer.
The gas train is fixed to the burner by means of n°4 screws with cylindrical head (pos.8).
ATTENTION! Before mounting the gas train, assure that the O-ring (pos.21) is proper installed.
ATTENTION! Remove the tap (pos.10).

Fig. 3 Installation of the burner

LEGEND

1) Generator 9) Gas pressure tap 17) Flame detector 25) Air pressure switch (PA)

2) Burner plate 10) Leakage control pressure
switch (DW)

18) Pilot flame operating valve
(VFP)

26) Gas servomotor

3) Cap 11) Antivibration coupling (op-
tional)

19) Pilot flame safety valve
(VPFS)

27) Maximun light-oil pressure
switch (PRmax)

4) Washer 12) Gas filter 20) Gas pressure tap 28) Air servomotor

5) Screw 13) Gas pressure tap 21) Gas train plug 29) Light-oil servomotor

6) Group pipeline delivery from
gas train to ignition groupe fla-
me

14) Manual stop valve 22) Gas train socket

7) Operating gas solenoid valve
(VGL)

15) Minimum gas pressure swi-
tch (PGmin)

23) Maximum gas pressure swi-
tch (PGmax)

8) Safety gas solenoid valve
(VGS)

16) Gasket O-ring 24) Control box Lamtec BT340
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CONTROL PANEL

INSTALLATION

LEGEND

1) HL: Line lamp 4) HF: Operation lamp

2) OFF-ON: Switch with green lamp for the position "ON" 5) HAP: Alarm lamp oil maximum pressure switch

3) OIL-GAS: Oil-gas selector 6) Lamtec display
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SAFETY

Before burner installation, clean carefully all around the area where the burner will be installed and arrange the correct
lighting of the room.

PRELIMINARY CHECKS

CHECK SUPPLY, TRANSPORT, PACKAGING, STORAGE

BURNER CHARACTERISTICS CHECK

The installation, adjustment and maintenance of the appliance must be carried out by professionaly
qualified person in compliance with the standards and regulations of the laws in force as a wrong
installation may cause damages to people, animals and things for which the Manufacturer will not be
responsable.

Before starting installation, maintenance and disassembly turn off the electrical supply and check that it is
not possible to turn accidentally the main switch on, close fuel inlet valves and make sure they could not
accidentally be opened.

CHECK SUPPLY
Check that the supply is complete and without transport damages. After removing all the packaging,
check the integrity of the contents. If in dubt do not use the burner and contact the supplier.
TRANSPORT
The transport weights of the burner and the gas train are indicated in the technical data.
STORAGE
Observe the environment temperatures which are allowed for storage and indicated in the technical data.

The packaging materials must not be abandoned as they may cause danger and pollution, but they should
be collected and left in a appropriate place.

The data plate of the burner shows:
A. the model;
B. fuel family;
C. fuel category;
D. fuel 1 pressure (if appicable, fuel 2 pressure);
E. minimum and maximum thermal power;
F. the data for electrical supply, absorbed electrical power
and electric protection degree;
G. the code;
H. the serial number.
Moreover the data plate includes CE labeling and the list
of countries where the certification is applicable.

Check that the capacity of the boiler is within the operating range of the burner.

Violation, removal or loss of the data plate of the burner and any other components compromise the
correct identification of the burner and hinder the installation and maintenance operation.

WARNING

WARNING

WARNING

WARNING

WARNING

WARNING
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CORRECT BURNER POSITION

BOILER PLATE

* Suggested dimension of connection between burner and generator.

FLAME TUBE LENGTH

Flame tube length must be selected based on the specifications supplied by boiler manufacturer and, in any case, it
must be greater than the thickness of the boiler door included its insulation.
In case of boilers with flame inversion or front flue combustion chambers, it is necessary to insulate the area between
the flame tube and front door with refractory material. This protection material must not impede flame tube extraction.

** For different flame lengths, please contact our Technical-Sales Department.

The burner is designed to work only in the positions as
shown in the picture.

Any other position could compromise the correct working
of the burner.
Crossed positions are forbidden for safety reasons.

Fig. 4 Correct burner position

Fig. 5 Boiler plate

MODEL M N min N * N max L min L max

K 650/M-EL(BT340) mm M16 707 778 778 460 540

MODEL TL **

K 650/M-EL(BT340) mm 721
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NOZZLE: FLUIDICS WR2 50°

Fig. 6 Nozzle Fluidics WR2 50°
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OPERATING CURVE

LEGEND:

A) Noozles with angle 35°
B) Noozles with angle 50°
C) Spray angle
D) Till 100 kg/h
E) Over 100 kg/h

Fig. 7 X = Delivery Y = Pressure on return
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HYDRAULIC SYSTEM

HYDRAULIC SYSTEM LAYOUT

A: components and connections to be fitted by the installed

B: scope of supply
ELECTRICAL SYSTEM

ELECTRICAL PANEL LAYOUT

Please refer to electrical panel layout supplied with the present INSTRUCTIONS.

WORKING DIAGRAM OF THE ELECTRICAL DEVICE

Please refer to electrical device handbook supplied with the present Instructions.

Fig. 8 Hydraulic system layout

LEGEND

1) Service tank 8) Nozzle with pin 15) Tank

2) Line filter (supplied) 9) Atomizer body 16) Loading pump

3) Burner pump 10) Recall spring 17) Line solenoid valve

4) Pressure regulator 11) Coil 18) Mechanical interlocking of interception

5) Safety light-oil solenoid valve 12) Nozzle return pressure regulator 19) Flexible hose

6) Flexible hose (supplied) 13) Light-oil servomotor 20) Pump motor

7) Maximum oil pressure switch on the re-
turn (PRmax)

14) Light-oil no-return valve 21) Pressure gauge
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START-UP AND CALIBRATION

BURNER CALIBRATION

OPERATION PRINCIPLE

ATTENTION: Before starting the burner it is necessary to respect the general norms of security, especially
check:

- Electrical supply
- Gas type
- Gas pressure
- The tightness of the plant and its correct realization
- The presence of water in the plant
- The ventilation of the boiler location
- The correct function of the thermostats and pressure switches of the boiler.

LEGEND

1) Pressure probe 6) Gr. Modulation GAS 11) Servomotor GAS

2) Burner's electrical panel 7) VGS: Safety GAS valve 12) Servomotor AIR

3) Governor 8) VGL: Main GAS valve 13) Servomotor LIGHT-OIL

4) Control box 9 ) GAS entrance

5) AIR shutters 10) Regulator of pressure

WARNING
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BURNER OPERATION WITH GAS FUEL

When you turn on the burner (selector -SG in "ON" position - the lamp -HON turn on), the control unit BT3... checks
its inside circuits and if the valves and actuators are connected to the respective outputs. It check also if the contact of
the air pressure switch isn't in operating position and if the burner/boiler safety chain conditions are satisfied.
After these controls, BT3... feed power to the fan motor -MV; after about 5 seconds, BT3... feeds power to the GAS
servomotor (-MS2) and to the air damper servomotor (-MS1).
When the air damper actuator (-MS1) has reached the maximum position (pre-purge position) the prepurge-time
(about 30 s) begins.
Meanwhile, the GAS servomotor (-MS2) runs to the ignition position.
During the opening phase of the actuators and the pre-purge phase, the control box carries out the control of the GAS
valve sealing.
If the burner has a controlled shutdown, at the end of the cycle the working valve (-YVGL) remains open and all the
GAS is burnt. So, at a restart, BT3... checks if there is pressure in the chamber between the safety valve (-YVGS) and
the working valve (-YVGL) (it must be 0).
Then the BT3... does the second leakage check. For this it opens the safety valve (-YVGS) for a few seconds, so that
the test space between the valves is pressurized («filling» the test space).
During the second test phase (about 10 seconds) – if the valve on the burner side (-YVGL) is not leaking – this pressure
may not fall below the switching point of the pressure switch.
In case of loss by working valve (-YVGL) the pressure switch is off (without GAS) and the control unit effects a lockout
with a message on the display.

If the burner has gone into lockout or if there was an electrical black-out, some GAS remains between the safety valve
(-YVGS) and the working valve (-YVGL) and at restart, the leakage control pressure switch (-DW) is switched on
(pressure).
In this case first the the working GAS (-YVGL) valve opens and discharges any residual GAS and after that the working
valve (-YVGL) closes, now for 10 sec the GAS pressure switch (-DW) has not to commutate.
After that the safety valve (-YVGS) opens and fills the chamber between the safety valve (-YVGS) and the working valve
(-YVGL) with GAS and the leakage control pressure switch (-DW) must switch ON.
Than the safety valve (-YVGS) closes and for 10 seconds the leakage control pressure switch must remain switched.
In case of loss by working valve (-YVGL) the pressure switch is off (without GAS) and the control unit effects a lockout
with a message on the display.
At the end of the prepurge, the air damper servomotor (-MS1) runs into the ignition position. The gas servomotor is
already into ignition position.
The control box, through the DFM module, actives the ignition transformer (-TA1) and after about 3 seconds, always
through DFM, opens the pilot GAS valves (-YVFP, -YVFPS) and the safety gas valve (-YVGS) the pilot flame of the burner
is on.
After about 3 seconds from the ignition of the pilot flame, the feeding of ignition transformer (-TA1) is turned off and
the operation valve (-VGL) is turned on and so the pilot flame ignites the burner main flame. After few seconds the pilot
flame valves (-YVFPS and -YVFP) they are turned off, so the pilot flame is deactivated; the burner main flame remains
active (-YVGS and -YVGL on).

The flame monitoring is done by the UV flame sensor.

Few seconds after the ignition of the main flame, the burner could modulate its power in accordance with the pre-
programmed curve.

With the power increase request by the REGULATOR FOR THE MODULATION/PLC, the burner opens the GAS
modulator and the air dampers gradually in accordance with the pre-programmed curve.
Now the burner is in modulation and, according to the power demand, increases or decreases its thermal capacity.
If during the burner operation:

- You switch the (-SG) selector from the ON position to the OFF position;

N.B. The operating thermostat or pressure switch (-STL) must be closed.
N.B. The minimum gas pressure switch (-SPGmin) must be switched (detect pressure).
N.B. The fuel selection switch (-SLG) it must be in "GAS" position.

N.B. The burner operation sequence starts when the selector (-SG) is in "ON" position.



START-UP AND CALIBRATION 073526_4_A

K 650/M-EL(BT340) 18

- It opens the thermostat or pressure switch (-STL) contact;
- It opens the minimum GAS pressure switch contact (-SPGmin) due to a decrease of the GAS pressure;

The burner turns off, the fan motor performs a post-purge (about 20 sec). During the post-purge time the air damper
servomotor (-MS1) it moves until the end of post-purge.
- In case of fault during the BT3... first checks, the control unit performs a lockout with a message on the display in
order to allow to identify the cause of the lockout.
- In case of the gas pressure exceed the value of setpoint, the maximum gas pressure switch (-SPGmax) operates and
the burner goes into lock-out position. On the display will appear the error message in order to allow to identify the
cause of the lockout.
- In case of lack of air the air pressure switch intervenes and the control unit performs a lockout, or during the pre-
purge phase the control unit BT3... wait for switching on the air pressure switch. After this, the purge time starts and
the control unit starts the countdown of the pre-purge seconds (set to 30 s).
- In the case of no ignition of the pilot flame or main flame, the control unit performs a lockout.

BURNER OPERATION WITH LIGHT-OIL FUEL

When you turn on the burner (selector -SG in "ON" position - the lamp -HON turn on), the control unit BT3... checks
its inside circuits and if the valves and actuators are connected to the respective outputs. It check also if the contact of
the air pressure switch isn't in operating position and if the burner/boiler safety chain conditions are satisfied.
After these controls, BT3... feed power to the fan motor -MV; after about 5 seconds, BT3... feeds power to the LIGHT-
OIL servomotor (-MS3) and to the air damper servomotor (-MS1).
When the air damper actuator (-MS1) has reached the maximum position (pre-purge position) the prepurge-time
(about 30 s) begins.
Meanwhile, the LIGHT-OIL servomotor (-MS3) runs to the ignition position.
At the end of the prepurge, the air damper servomotor (-MS1) and LIGHT-OIL (-MS3) runs into the ignition position.
The control box, through the DFM module, actives the ignition transformers (-TA1, -TA2) at the same time the pump
motor starts and starts furthermore the light-oil return solenoid valve (-YVLR).
After about 3 s, always through DFM, the light-oil nozzle solenoid vale (-YVLU) and the light-oil safety valve (-YVLS)
opens; the valve -YVNU releases the pin of the nozzle. The main burner flame ignites.
After about 3 seconds from the opening of the light-oil nozzle solenoid vale (-YVLU) and the light-oil safety valve (-
YVLS), the feeding of ignition transformer (-TA) is turned off.

The flame monitoring is done by the UV flame sensor.

Few seconds after the ignition of the flame, the burner could modulate its power in accordance with the pre-
programmed curve.

With the power increase request by the REGULATOR FOR THE MODULATION/PLC, the burner opens the LIGHT-OIL
modulator and the air dampers gradually in accordance with the pre-programmed curve.
Now the burner is in modulation and, according to the power demand, increases or decreases its thermal capacity.
If during the burner operation:

- You switch the (-SG) selector from the ON position to the OFF position;
- It opens the thermostat or pressure switch (-STL) contact;

The burner turns off, the fan motor performs a post-purge (about 20 sec). During the post-purge time the air damper
servomotor (-MS1) it moves until the end of post-purge.
- In case of fault during the BT3... first checks, the control unit performs a lockout with a message on the display in
order to allow to identify the cause of the lockout.
- In case of the light-oil pressure on the return exceed the value of setpoint, the maximum return pressure switch (-
SPRmax) operates and the burner goes into lock-out position. On the display will appear the error message in order
to allow to identify the cause of the lockout. The lamp -HAP turn on.
- In case of lack of air the air pressure switch intervenes and the control unit performs a lockout, or during the pre-
purge phase the control unit BT3... wait for switching on the air pressure switch. After this, the purge time starts and
the control unit starts the countdown of the pre-purge seconds (set to 30 s).
- In the case of no ignition of the main flame, the control unit performs a lockout.
- The burner's pump starts at the same time of the activation of the ignition transformers.
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VERIFICATION OF THE FAN MOTOR ROTATION DIRECTION

The fan motor rotation direction must be that indicated by the arrow (see fig. below).

If it does not:

- Turn the switch (SG) in "OFF" position; wait the end of operation of the control unit and the end of operation of the
fan motor.
- Remove voltage to the burner.
- Invert the three-phase power supply and verify again the fan motor rotation direction.

SERVOMOTORS

The LAMTEC-BT 662R5003-0 actuators adjust the gas modulator.

The LAMTEC-BT 662R5009-0 actuators adjust the air damper and the light-oil modulator.

Fig. 9 Fan motor rotation direction

Servomotor LAMTEC-BT 662R5003-0 for adjust the gas
modulator.

Servomotor LAMTEC-BT 662R5009-0 for adjust the air
damper and the light-oil modulator.

Do not open, interfere with or modify the actuator.
The manufacturer will not assume responsibility for any damage resulting from unauthorized interference.
The warranty will not be recognized if the sealed cover of the actuator is removed.

THE ACTUATORS ARE ALREADY CALIBRATED FROM THE FACTORY.
ATTENTION: THE FACTORY SETTING FOR THE CAMS MUST NEVER BE CHANGED.

WARNING
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PUMP CALIBRATION K 650/M-EL(BT340)

PRESSURE ADJUSTMENT K 650/M-EL(BT340)

Remove cap-nut (pos.A) and washer (pos.B), unscrew lock-nut (pos.D).
To increase pressure, turn adjusting screw (pos.C) clockwise.
To decrease the pressure, turn screw anticlockwise.
Block lock-nut (pos.D), refasten washer (pos.B) and cap-nut (pos.A).

The pump has to suck in the light-oil from the tank and send it under pressure (24-28bar) to the nozzle.
The pressure calibration must be effected through the pressure regulater, by means of an hexagonal key.

Fig. 10 Pump calibration K 650/M-EL(BT340)

LEGEND

1) Suction 5) Return

2) Vacuum meter 6) Pressure adjustment

3) Pump pressure gauge 7) Manual valve for gauge

4) Pressure gauge of supply nozzle-holder

* After the pressure calibration, close the manual valve of the pressure gauge

LEGEND:

1-Supply
2-Manual valve for gauge
3-Consent valve of supply

* After the pressure calibration, close the manual valve of
the pressure gauge

Fig. 11 Pressure adjustment K 650/M-EL(BT340)
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MAIN GAS TRAIN CALIBRATION

PILOT GAS TRAIN CALIBRATION

Fig. 12 Main gas train calibration

LEGEND

1) Safety GAS solenoid valve (VGS) 4) Leakage control pressure switch (DW)

2) Operating GAS solenoid valve (VGL) 5) Minimum gas pressure switch (PGmin)

3) Gas pressure regulation

Fig. 13 Pilot gas train calibration

1) Pilot-flame safety valve (VFPS) 4) Advisable pressure for the pilot flame NATURAL GAS or LPG:
10-15 mbar

2) Pilot-flame valve (VFP) 5) Pressure regulator of the pilot gas train

3) Gas flow regulator
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CALIBRATION OF THE AIR PRESSURE SWITCH (PA)

The air pressure switch checks the minimum AIR pressure of the fan.

CALIBRATION OF THE MINIMUM GAS PRESSURE SWITCH (PGMIN)

N.B. The help of a combustion analyser will be necessary for the setting.

The air pressure switch checks the minimum AIR pressure
of the fan. When the air pressure value generated by the
fan is lower than the value set to the air pressure switch,
the burner goes to lockout.
For the setting it is necessary the support of a combustion
analyser: then proceed like follows:
A) Obstruct the air inlet gradually without changing the
position of the shutter, until you obtain a defect of air: CO
<= 10.000 ppm.
B) Turn the regulation collar of the pressure switch slowly
until you obtain the safety lock-out of the burner.
C) Open completely the air inlet and start the burner.
D) Repeat point-A) and control the "intervention" of the
air pressure switch.

Fig. 14 1-Cover screw 2-Regulation collar 3-Regulation indicator

The minimum gas pressure switch stops the burner in
lock-out when the gas pressure is less then the value of
the set point (set the value 20% inferior of the operation
gas pressure).
The minimum gas pressure switch is mounted on the gas
train in correspondence of the valve VS. For setting it
proceed as follows:
A) Bring the burner to the maximum power setted
(relative to the heat generator).
B) Measure the pressure on the outlet of the pressure
switch and close slowly the manual gas valve until the
pressure is 20% less than the measured pressure.
C) Turn slowly the regulation collar of the pressure switch,
until the lock-out of the burner is obtained.
D) Open the manual gas valve completely and start the
burner.
E) Repeat point A) and control the intervention of the
pressure switch.

Fig. 15 1-Cover screw 2-Regulation collar 3-Regulation indicator     
4   -Pressure control connection of the pressure switch
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CALIBRATION OF THE MAXIMUM GAS PRESSURE SWITCH (PGMAX)

CALIBRATION OF THE LEAKAGE CONTROL PRESSURE SWITCH (DW)

The pressure switch is connected directly to the control unit BT3.. and in the case of gas leakage the BT3.. stops in
lockout and the burner can't start till the lockout will be reset. The leakage test is done during the preventilation of the
burner start up and a part of the first test (tightness of the security valve - VGS) is done after the burner has stopped
regularly. At the end of operation cycle the working valve (VGL) opens and the rest of the gas is blowing out with the
postpurge air. After restart of the burner the BT3.. carry out the leakage control during the preventilation. So there is
no time lost when the burner has to restart. The leakage control pressure switch is mounted between the security valve
(VGS) and the operating valve (VGL). During the first phase of the valve proving test called «Test1», atmospheric
pressure must exist in the length of pipe between the 2 valves to be tested. If the test is done the first time or after a
lockout or electrical supply shut down the control unit opens the valve on the burner side –VGL for a few seconds to
evacuate the test space between the 2 valves from gas if it is. The test space is closed off after it has been evacuated.
During the first test phase the control unit checks with the pressure switch (DW) if the atmospheric pressure in the test
space is maintained.
If the valve on the mains side (–VGS) is leaking, it causes that the pressure rises above the switching point of the
pressure switch, the BT3.. will trigger an alarm and initiate the lockout.
If the pressure does not increase because the valve closes correctly, the BT3.. continues its program with the second
test phase «Test2».
For that purpose, the valve on the mains side (–VGS) is opened for a few seconds so that the test space between the
2 valves is pressurized («filling» the test space). During the second test phase (about 20 seconds) – if the valve on the
burner side is not leaking – this pressure may not fall below the switching point of the pressure switch. If it does, the
BT3.. will initiate lockout also, thus preventing the burner to start. The setpoint of the pressure switch should be 50%
of the maximum pressure of the gas train (pressure between pressure stabilizer and the security valve –VGS).
A) Measure the pressure on the inlet of the security valve (VGS).
B) Turn the collar of the pressure switch regulation to the half of the measured pressure.

The maximum gas pressure switch stops the burner in
lock-out when the gas pressure is higher then the set
point (set the value 20% higher then the operation gas
pressure).
The maximum gas pressure switch is mounted on the
burner in proximity of the connection flange of the gas
train.
For setting proceed like follows:
A) Bring the burner up to the maximum power (relative to
the heat generator).
B) Measure the pressure on the outlet of the pressure
switch.
C) Turn the collar of the pressure switch regulation slowly
until you obtain the lock-out of the burner.
D) Increase the pressure (set point) of intervention the
20% turning the regulation collar. Repeat the cycle of the
burner again and in case of lock-out increase the set point
for the pressure of intervention.

Fig. 16 1-Cover screw 2-Regulation collar 3-Regulation indicator 4-
Pressure control connection of the pressure switch

Fig. 17 1) Cover screw 2) Regulation collar 3) Regulation indicator 4) Pressure control connection of the pressure switch
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CALIBRATION OF THE MAXIMUM LIGHT OIL PRESSURE SWITCH TRAFAG

The maximum light-oil pressure switch is a security device with manual reset which supervises the pressure of the light-
oil on the return pipe and it intervenes when the pressure rises higher then the setpoint.
The maximum light-oil pressure switch is positioned between the pressure controller and the operating-return solenoid
valve.
The calibration is already done in the factory.
In the case if the pressure rises up over setting value the pressure switch goes into lockout and the burner goes into
lockout.

1- Loosen the lock screw (A).
2- Adjust upper switching point with range spindle to 7,5
bar.
3- Tighten the lock screw (A).
4- In case of lockout, to reset press button (C).

Fig. 18 Maximum oil pressure switch Trafag
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CALIBRATION OF RETURN PRESSURE K 650/M-EL(BT340)

INSTRUCTION FOR THE MODULATOR REGULATION

1) Bring the burner up to maximum power. Remove the cap protection (5) and regulate the pression: to increase the
pressure turn adjusting screw (3) clockwise. To decrease, anticlockwise.
After the regulation, block with the cap protection (5).
2) Bring the burner up to minimum power: The minimum value is already calibrated from the factory in function of
installed nozzle.
(See "nozzle")

Fig. 19 Calibration of return pressure to the nozzle

LEGEND

1) Pressure gauge for the control of return pressure to the nozzle 4) Pressure gauge for the control of return pressure to the pump

2) Maximum oil pressure switch to the return (SPRmax) 5) Protection cap

3) Regulation screw for the return pressure for the power regula-
tion

* After regulation of the cam close the faucet.

The regulator is already calibrated from the factory.

N.B.: after the ultimately calibration of the burner, it is recommended not to change it unless absolutely
necessary (Ex: for damage and relative replacement of regulator).
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DIAGRAM: PRESSURE - GAS FLOW MODEL: K 650/M-EL(BT340)

LEGEND:
1= K 650/M-EL(BT340) NATURAL GAS

NOTE:
1 Nm³/h natural gas= 8550 kcal/h
1 Nm³/h L.P.G.= 22200 kcal/h

Fig. 20 X Axis= Gas flow [Nm³/h] ; Y Axis= PD: diagram pressure [mbar]

Example (NATURAL GAS):
Required power: 6.000.000 kcal/h , 6978 kW
NATURAL GAS flow: 6.000.000 / 8.550 = 702 Nm³/h
P.T.= Burner calibration pressure
P.T.= (Diagram pressure + air head pressure)
PD= 52 mbar (See diagram)
Ex.: If the air head pressure is 8 mbar (PAT)
NATURAL GAS P.T.= PD + PAT = 52 + 8 = 60 mbar
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MAINTENANCE

EXTRACTION OF THE COMBUSTION HEAD

The combustion head can be extract without removing the burner from the boiler:

a) Loosen the screws (pos.1), remove the screws (pos.2) and remove the cover (pos.3).
b) Disconnect the cables (pos.4) of the ignition electrodes.
c) Loosen the nut (pos.5) and remove the ignition pilot group (pos.6).
d) Loosen the nuts (pos.7) and turn down the pipes.
e) Take off the screw (pos.8) and slip off the bar from the combustion head (pos.9).
f) Remove three screws (pos.10) and remove the combustion head (pos.9).
g) In order to remove the nozzle-holder group, it is necessary to take off the screws (pos.11).

ATTENTION: REMOVE VOLTAGE!

Fig. 21 Extraction of the combustion head

D A N G E R
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GAS PIPES AND FLAME DISK POSITION K 650/M-EL

LEGEND:

1) 6.5 mm: electrodes-nozzle distance
2) 3.5 mm: flame disk-nozzle distance
3) 5 mm: distance between the electrodes

POSITION OF THE PILOT FLAME ELECTRODE

It is suggested to clean every 5-6 months the pilot grid and the electrode with an inox brush.

Fig. 22 Gas pipes and flame disk position K 650/M-EL

Fig. 23 Position of the pilot flame electrode
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CALIBRATION OF THE NOZZLE OPENING SHAFT

The calibration of the nozzle opening shaft is already pre-calibrated in factory.
When the nozzle or lance are replaced, to check again the nozzle's opening movement is necessary observe the right
dimensions and prescription as follow:

Fig. 24 

Fig. 25 

Fig. 26 Fig. 27 Loosen the counter-nut for the regulation.



MAINTENANCE 073526_4_A

K 650/M-EL(BT340) 30

POSITION WITH SOLENOID OFF

Fig. 28 Fig. 29 

Fig. 30 At the end of calibrations tight the counter-nut

While screwing the nozzle, it is necessary to verify that the index never goes beyond the maximum run
otherwise, the nozzle may be damaged.

While regulating the shaft, it is necessary to verify that the index never goes beyond the maximum run
otherwise the nozzle may be damaged.

WARNING

WARNING
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POSITION WITH SOLENOID ON

When the solenoid valve is excited, verify the distance of the reference shaft:

VERIFY THE DISTANCE (X):

Es: for Bergonzo nozzles = 8mm
Es: for Fluidics nozzles = 7.5mm
Es: for F.B.R. nozzles = 7.5mm

Fig. 31 Fig. 32 X: Nozzle opening shaft distance

Fig. 33 
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TIMER LOVATO TM ST 0.1S : 10MIN CALIBRATION

POSSIBLE CAUSES - SOLUTIONS

Timer only for star/delta motor starter.

Factory setting (seconds): 10
SCALE: 10 s
TIME: 10
DELAY: 20 ms

Fig. 34 KT timer

Please refer to the LAMTEC BURNERTRONIC BT3... datasheet supplied with the present Instructions.
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