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DANGERS, WARNINGS AND NOTES OF CAUTION

THIS MANUAL IS SUPPLIED AS AN INTEGRAL AND ESSENTIAL PART OF THE PRODUCT AND MUST BE DELIVERED TO THE
USER.

INFORMATION INCLUDED IN THIS SECTION ARE DEDICATED BOTH TO THE USER AND TO PERSONNEL FOLLOWING
PRODUCT INSTALLATION AND MAINTENANCE.

THE USER WILL FIND FURTHER INFORMATION ABOUT OPERATING AND USE RESTRICTIONS, IN THE SECOND SECTION
OF THIS MANUAL. WE HIGHLY RECOMMEND TO READ IT.

CAREFULLY KEEP THIS MANUAL FOR FUTURE REFERENCE.

-

) GENERAL INTRODUCTION

® The equipment must be installed in compliance with the regulations
in force, following the manufacturer’s instructions, by qualified per-
sonnel.

® Qualified personnel means those having technical knowledge in the
field of components for civil or industrial heating systems, sanitary
hot water generation and particularly service centres authorised by
the manufacturer.

® Improper installation may cause injury to people and animals, or
damage to property, for which the manufacturer cannot be held lia-
ble.

® Remove all packaging material and inspect the equipment for inte-
grity.

In case of any doubt, do not use the unit - contact the supplier.

The packaging materials (wooden crate, nails, fastening devices, plastic

bags, foamed polystyrene, etc), should not be left within the reach of chil-

dren, as they may prove harmful.

® Before any cleaning or servicing operation, disconnect the unit from
the mains by turning the master switch OFF, and/or through the cut-
out devices that are provided.

® Make sure that inlet or exhaust grilles are unobstructed.

® In case of breakdown and/or defective unit operation, disconnect the
unit. Make no attempt to repair the unit or take any direct action.

Contact qualified personnel only.

Units shall be repaired exclusively by a servicing centre, duly authorised

by the manufacturer, with original spare parts.

Failure to comply with the above instructions is likely to impair the unit’s

safety.

To ensure equipment efficiency and proper operation, it is essential that

maintenance operations are performed by qualified personnel at regular

intervals, following the manufacturer’s instructions.

® When a decision is made to discontinue the use of the equipment,
those parts likely to constitute sources of danger shall be made har-
mless.

® |n case the equipment is to be sold or transferred to another user, or
in case the original user should move and leave the unit behind,
make sure that these instructions accompany the equipment at all
times so that they can be consulted by the new owner and/or the
installer.

® For all the units that have been modified or have options fitted then
original accessory equipment only shall be used.

® This unit shall be employed exclusively for the use for which it is
meant. Any other use shall be considered as improper and, there-
fore, dangerous.

The manufacturer shall not be held liable, by agreement or otherwise, for

damages resulting from improper installation, use and failure to comply

with the instructions supplied by the manufacturer.The occurrence of any

of the following circustances may cause explosions, polluting unburnt

gases (example: carbon monoxide CO), burns, serious harm to people,

animals and things:

- Failure to comply with one of the WARNINGS in this chapter

- Incorrect handling, installation, adjustment or maintenance of the burner

- Incorrect use of the burner or incorrect use of its parts or optional supply

2) SPECIAL INSTRUCTIONS FOR BURNERS

® The burner should be installed in a suitable room, with ventilation
openings complying with the requirements of the regulations in force,
and sufficient for good combustion.

® Only burners designed according to the regulations in force should
be used.

® This burner should be employed exclusively for the use for which it

was designed.

® Before connecting the burner, make sure that the unit rating is the
same as delivery mains (electricity, gas oil, or other fuel).

® Observe caution with hot burner components. These are, usually,
near to the flame and the fuel pre-heating system, they become hot
during the unit operation and will remain hot for some time after the
burner has stopped.

When the decision is made to discontinue the use of the burner, the user

shall have qualified personnel carry out the following operations:

a  Remove the power supply by disconnecting the power cord from the
mains.

b) Disconnect the fuel supply by means of the hand-operated shut-off
valve and remove the control handwheels from their spindles.

Special warnings

® Make sure that the burner has, on installation, been firmly secured to
the appliance, so that the flame is generated inside the appliance
firebox.

® Before the burner is started and, thereafter, at least once a year,
have qualified personnel perform the following operations:

a set the burner fuel flow rate depending on the heat input of the
appliance;

b  set the flow rate of the combustion-supporting air to obtain a combu-
stion efficiency level at least equal to the lower level required by the
regulations in force;

¢ check the unit operation for proper combustion, to avoid any harmful
or polluting unburnt gases in excess of the limits permitted by the
regulations in force;

d  make sure that control and safety devices are operating properly;
make sure that exhaust ducts intended to discharge the products of
combustion are operating properly;

f  on completion of setting and adjustment operations, make sure that
all mechanical locking devices of controls have been duly tightened;

g make sure that a copy of the burner use and maintenance instruc-
tions is available in the boiler room.

® In case of a burner shut-down, reser the control box by means of the
RESET pushbutton. If a second shut-down takes place, call the
Technical Service, without trying to RESET further.

® The unit shall be operated and serviced by qualified personnel only,
in compliance with the regulations in force.

3) GENERAL INSTRUCTIONS DEPENDING ON FUEL USED
3a) ELECTRICAL CONNECTION

® For safety reasons the unit must be efficiently earthed and installed
as required by current safety regulations.
® |t is vital that all saftey requirements are met. In case of any doubt,
ask for an accurate inspection of electrics by qualified personnel,
since the manufacturer cannot be held liable for damages that may
be caused by failure to correctly earth the equipment.
® Qualified personnel must inspect the system to make sure that it is
adequate to take the maximum power used by the equipment shown
on the equipment rating plate. In particular, make sure that the
system cable cross section is adequate for the power absorbed by
the unit.
® No adaptors, multiple outlet sockets and/or extension cables are per-
mitted to connect the unit to the electric mains.
® An omnipolar switch shall be provided for connection to mains, as
required by the current safety regulations.
® The use of any power-operated component implies observance of a
few basic rules, for example:
- do not touch the unit with wet or damp parts of the body and/or with
bare feet;




- do not pull electric cables;

- do not leave the equipment exposed to weather (rain, sun, etc.)

unless expressly required to do so;

- do not allow children or inexperienced persons to use equipment;
® The unit input cable shall not be replaced by the user.

In case of damage to the cable, switch off the unit and contact qualified

personnel to replace.

When the unit is out of use for some time the electric switch supplying all

the power-driven components in the system (i.e. pumps, burner, etc.)

should be switched off.

3b) FIRING WITH GAS, LIGHT OIL OR OTHER FUELS

GENERAL

® The burner shall be installed by qualified personnel and in com-
pliance with regulations and provisions in force; wrong installation
can cause injuries to people and animals, or damage to property, for
which the manufacturer cannot be held liable.

® Before installation, it is recommended that all the fuel supply system
pipes be carefully cleaned inside, to remove foreign matter that might
impair the burner operation.

® Before the burner is commissioned, qualified personnel should
inspect the following:

a the fuel supply system, for proper sealing;

b  the fuel flow rate, to make sure that it has been set based on the
firing rate required of the burner;

c the burner firing system, to make sure that it is supplied for the desi-
gned fuel type;

d  the fuel supply pressure, to make sure that it is included in the range
shown on the rating plate;

e the fuel supply system, to make sure that the system dimensions are
adequate to the burner firing rate, and that the system is equipped
with all the safety and control devices required by the regulations in
force.

® \When the burner is to remain idle for some time, the fuel supply tap
or taps should be closed.

SPECIAL INSTRUCTIONS FOR USING GAS

Have qualified personnel inspect the installation to ensure that:

a the gas delivery line and train are in compliance with the regulations
and provisions in force;
all gas connections are tight;
the boiler room ventilation openings are such that they ensure the air
supply flow required by the current regulations, and in any case are
sufficient for proper combustion.

® Do not use gas pipes to earth electrical equipment.

® Never leave the burner connected when not in use. Always shut the
gas valve off.

® In case of prolonged absence of the user, the main gas delivery
valve to the burner should be shut off.

Precautions if you can smell gas

a do not operate electric switches, the telephone, or any other item
likely to generate sparks;

b  immediately open doors and windows to create an air flow to purge
the room;

¢ close the gas valves;

contact qualified personnel.

® Do not obstruct the ventilation openings of the room where gas
appliances are installed, to avoid dangerous conditions such as the
development of toxic or explosive mixtures.

o

DIRECTIVES AND STANDARDS
Gas burners
European directives
-2009/142/EC (Gas Directive)
-2006/95/CEC (Low Tension Directive)
-2004/108/EC (Electromagnetic compatibility Directive)
-2006/42/EC (Machinery Directive)
Harmonized standards
-UNI EN 676 (Automatic forced draught burners for gaseous fuels)
-EN 55014-1 (Electromagnetic compatibility- Requirements for house
hold appliances, electric tools and similar apparatus)
-CEI EN 60335-1 (Specification for safety of household and similar electri-
cal appliances);
-EN 50165 (Electrical Equipment of non-electric appliances for house-
hold and similar purposes).
-EN 60335-2-102 (Household and similar electrical appliances. Safety.
Particular requirements for gas, oil and solid-fuel burning appliances
having electrical connections).

Light oil burners
European directives
-2006/95/EC (Low Tension Directive)
-2004/108/EC (Electromagnetic compatibility Directive)
-2006/42/EC (Machinery Directive)
Harmonized standards
-UNI EN 267(Automatic forced draught burners for liquid fuels)
-EN 55014-1 (Electromagnetic compatibility- Requirements for house
hold appliances, electric tools and similar apparatus)
-CEI EN 60335-1(Specification for safety of household and similar electri-
cal appliances)
-EN 50165 (Electrical Equipment of non-electric appliances for house-
hold and similar purposes)
National Standard
-UNI 7824 (Atomizing burners of the monobloc type. Characteristics and
test methods)

Heavy oil burners
European Directives
-2006/95/EC (Low Tension Directive)
-2004/108/EC (Electromagnetic compatibility Directive)
-2006/42/EC (Machinery Directive)
Harmonized standards
-EN 55014-1 (Electromagnetic compatibility- Requirements for house
hold appliances, electric tools and similar apparatus)
-UNI EN 267 (Automatic forced draught burners for liquid fuels)
-CEI EN 60335-1 (Specification for safety of household and similar elec-
trical appliances);
-EN 50165 (Electrical Equipment of non-electric appliances for house-
hold and similar purposes).
Norme nazionali / National Standard

-UNI 7824 (Atomizing burners of the monobloc type. Characteristics and
test methods.

Gas - Light oil burners
European Directives
-2009/142/EC (Gas Directive)
-2006/95/EC (Low Tension Directive)
-2004/108/EC (Electromagnetic compatibility Directive)
-2006/42/EC (Machinery Directive)
Norme armonizzate / harmonized standards
-UNI EN 676 (Automatic forced draught burners for gaseous fuels)
-EN 55014-1 (Electromagnetic compatibility- Requirements for house
hold appliances, electric tools and similar apparatus)
-UNI EN 267(Automatic forced draught burners for liquid fuels)
-CEI EN 60335-1(Specification for safety of household and similar electri-
cal appliances);
-EN 50165 (Electrical Equipment of non-electric appliances for house-
hold and similar purposes).
Norme nazionali / National Standard
-UNI 7824 (Atomizing burners of the monobloc type. Characteristics and
test methods.

Gas - Heavy oil burners
European directives:
-2009/142/EC (Gas Directive)




-2006/95/EC (Low Tension Directive)
-2004/108/EC (Electromagnetic compatibility Directive)
-2006/42/EC (Machinery Directive)
Harmonized standards
-UNI EN 676 (Automatic forced draught burners for gaseous fuels)
-EN 55014-1 (Electromagnetic compatibility- Requirements for house
hold appliances, electric tools and similar apparatus)
-CEI EN 60335-1 (Specification for safety of household and similar elec-
trical appliances)
-EN 50165 (Electrical equipment of non-electric appliances for household
and similar purposes. Safety requirements)
National Standard
- UNI 7824 (Atomizing burners of the monobloc type. Characteristics and
test methods.
Industrial burners
European directives
-2009/142/EC (Gas Directive)
-2006/95/EC (Low Tension Directive)
-2004/108/EC (Electromagnetic compatibility Directive)
-2006/42/EC (Machinery Directive)
Harmonized standards
-EN 55014-1 (Electromagnetic compatibility- Requirements for house
hold appliances, electric tools and similar apparatus)
-EN 746-2 (Industrial thermoprocessing equipment - Part 2: Safety requi-
rements for combustion and fuel handling systems)
-EN 50165 (Electrical equipment of non-electric appliances for household
and similar purposes. Safety requirements)

Burner data plate Type
For the following information, please refer to \“{"::f'
the data plate: S.Number
® burner type and burner model: must be gi‘:‘g;‘w
reported in any communication with the gy
supplier Category

. Gas Pressure
® burner ID (serial number): must be repor-  viscosity

ted in any communication with the supplier El-Supply

. El.Consump.
® date of production (year and month) Fan Motor
e information about fuel type and network ;m‘e?“"“o

rwaing n
pressure P.IN.

SYMBOLS USED

Failure to observe the warning may
WARNING! result in irreparable damage to the
unit or damage to the environment

Failure to observe the warning may
DANGER! result in serious injuries or death.

Failure to observe the warning may
WARNING! result in electric shock with lethal con-
sequences

> DB P




PART I: INSTALLATION

PART I: SPECIFICATIONS

1.0 GENERAL FEATURES

This particular burner series has been studied to use compressed air or alternatively steam, to atomize heavy oil. In this way we have
achieved higher efficiency compared to mechanical atomization. These burners are equipped with a low pressure nozzle which permits
to save fuel and, above all, to preserve the whole system. All burners are progressive type, complete with electrical panel, with self cle-
aning nozzle system and oil pump motor to be separately installed by the final user. A supplying system of compressed air and steam
at 8 bar must be provided on the site. All burners are ignited by means of a pilot flame burning LPG or Natural gas. The standard ver-
sion of the burner uses compressed air to atomize oil fuel. If compressed air is not available on site, it is possible to use steam to ato-
mise oil fuel by using a special kit. In any case compressed air is essential: to ignite the burner when steam is not available, to control
valves and for self cleaning nozzle.

Fig. 1

Note: the figure is indicative only.

Burner junction box
Pressure governor

Oil pre-heater tank

Pilot gas train

Blast tube-combustion head
Burner flange

Burner cover

Oil train

Air inlet flange
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1.1 Burner model identification

Burners are identified by burner type and model. Burner model identification is described as follows.

Type  TPBY1030  Model H-.
(1) ()

A.  ES.
G (| @

(1) BURNER TYPE

TPBY1030 — TPBY1050 - TPBY1080

(2) FUEL

H - heavy oil, max viscosity 4000cSt (530°E) @ 50°C

(3) OPERATION (Available versions)

MD - Fully modulating

(4) BLAST TUBE

S - Standard L - Extended

(5) DESTINATION COUNTRY

* - see data plate

(6) BURNER VERSION

A - Standard

Y - Special

E- Junction box

G - Control panel and junction box

(6) MICRO-PROCESSOR CONTROL

ES = with no O, trim control, with no VSD control
EO = with O, trim control, with no VSD control

El = with no O, trim control, with VSD control

EK = with O, trim control, with VSD control

1.2 Technical Specifications

BURNER TPBY1030 TPBY1050 TPBY1080
Output min + max kW 2550 - 13300 3100 - 15500 3800 - 19000
Fuel Heavy oil
Qil viscosity See “Burner model identification” table
Heavy oil rate min. + max. kg/h 222 - 1160 270 - 1351 331- 1656
Gas pressure max. mbar 500
Gas pressure after gas governor mbar 100
Compressed air pressure min. + max. bar 4-10
Power supply 400V 3N a.c. 50Hz
Total power consumption (with Cucchi Pump) kW 37,6 50 50
Total power consumption (with Kral Pump) kw 37,6 45,5 5
Pump motor (Cucchi) kW 1,1 1,5 1,5
Pump motor (Kral) kw 1,1 11 1,5
Pre-heater resistors kW 36 48 48
Protection IP40
Approx. weight kg 165 | 175 | 185
Operation Fully modulating
Operating temperature °C -10 = +50
Storage Temperature °C -20 = +60
Working service* Continuous

Heavy oil net calorific value (Hi): 40.43 MJ/kg (average value).

WARNING: the burners are supplied for 400V three phase supply; in case of three phase 230V supply, replace the thermal overload

relays. Maximum output is referred to a null backpressure in the furnace.




1.3 Overall dimensions (mm)

Air inlet flangeidp Burner flange Boiler recommended dril-  Reccomended

ling template counterflange
As- | AL | AA |AD|AG |AH | Al [AM |Bs |B| ¢ |cc| D |ob| F |l e | H || kK |ke| L | M| N|]oO|oo|P|P|a|RI|RR|[ss|T |TT |w |v |z
TPBY1030 | 1673 | - |795| 25 | 523|138 | 485|589 |353| - | 1320 | 383 | 1187 | 632 | 555 | 633 | 693 | 175 | 660 | 665 | 840 | M16 | 651 | 460 | 1000 | 800 | 800 | 900 | 200 | 265 | 80 | 49 | 598 | 1170 | 400 | 330
TPBY1050 | 1681 | 1900 | 795 | 25 | 523 | 138 | 485 | 589 | 361 | 580 | 1320 | 383 | 1156 | 632 | 558 | 671 | 731 | 175 | 660 | 665 | 840 | M16 | 651 | 460 | 1000 | 800 | 800 | 900 | 200 | 265 | 80 | 49 | 598 | 1170 | 412 | 330

(*) S = standard blast tube L =long blast tube




Fig. 2 - (312D-50 v3) Hydraulic diagram

| POS OIL TRAIN
1 Filter
I— _——— — —<":| saturated steam inlet. Steam pressure must be g E%2g|2v|;réseéectromotor
steady 4 Maual valve
5 Pressure gauge
6 Pressure governor
7 Maual valve
4 8 [Thermostat
™ 9 Low thermostat
) 10 High thermostat
_______ L !(-« compressed air 11 Electrical preheater tank
> 12 [Temperature probe
40 13 [Temperature probe
14 [Temperature probe
16 Pneumatic valve
17 Metering valve with servomotor
18 Actuator
19 Maual valve
20 Pressure gauge
21 Flexible hose
ICOMPRESSED AIR TRAIN (ATOMIZATION)
40 Pressure governor with filter
. 41 Pressure gauge
- -~ — =g oil inlet 42___|Solenoid valve
3 1 43 Pressure switch
2 44 One-way valve
45 Metering valve
A AN — — — —— — —E> oil outlet 46 Manual valve
6 3 47 Pressure gauge
8t 48 Flexible hose
74 O 83 ICOMPRESSED AIR TRAIN (PURGE)
S e e e — —— — — — — . — — o —— — ] L _<:| combustion air 50 Pressure governor with filter
80 = 51 Pressure gauge
O 52 Solenoid valve
53 One-way valve
82 PILOT GAS TRAIN
71 Pressure governor with filter
72 Pressure switch
Slra 73 Solenoid valve
ol e+ — e ——  — — —3 natural gas / LPG ;g E'Iextlzle hose
ilot burner
73 73 72 7N 70 76 Pressure governor for L.P.G. tank
< > 77 Manual valve
78 Pressure gauge
ON BOARD ITEMS | SUPPLIED LOOSE ITEMS o P o o
ICOMBUSTION AIR TRAIN
80 Air damper
- - 81 Actuator
78 82 Remote draught fan with electromotor
’7 ™ _‘ - - - = BY OTHERS 83 Pressure switch - PA
£ LPG gas - out of Cib Unigas scope of 86 Burner
- =Dl supply —————— BYCIBUNIGAS ISTEAM TRAIN (OPTIONAL)
76 77 90 Manual valve
| 79 | 91 Regolatore di pressione
92 Filter
93 Pressure switch
94 \Water separator
95 Water drainage
NOTE: The following items are optional: 76, 77, 78, 79, 82, 90, 91, 92, 93, 94, 95, 96, 97, 98 o Fouw indicator__
98 One-way valve




PART II: INSTALLATION

PART II: INSTALLATION

2.0 MOUNTING AND CONNECTING THE BURNER

2.1 Packing

Burners are despatched in wooden crates whose dimensions are:
® 2270 mmx 1720 mm x 1410 mm(L x P x H)

Packing cases of this kind are affected by humidity and are not suitable for stacking. The fol-

lowing are placed in each packing case: H
® burner;

® gasket/ceramic fiber plait to be inserted between the burner and the boiler;

o 0il flexible hoses;

o il filter;

® envelope containing this manual.

To get rid of the burner’s packing, follow the procedures laid down by current laws on disposal of materials.

2.2 Handling the burner

WARNING! The handling operations must be carried out by specialised and
trained personnel. If these operations are not carried out correctly, the resi-
dual risk for the burner to overturn and fall down still persists.

To move the burner, use means suitable to support its weight (see para-
graph “Technical specifications”).

The burner is provided with eyebolts, for handling operations.

Set the upper side of the burner flange in a horizontal position, in order to obtain the correct
inclination of the pre-heating tank

Key

1 Burner flange (upper side indicated)
2 Bracket

3 Pre-heating tank on the burner




PART II: INSTALLATION
2.3 Fitting the burner to the boiler

To install the burner into the boiler, proceed as follows:

1 make a hole on the closing door of the combustion chamber as described on paragraph “Overall dimensions”)

2 place the burner to the boiler: lift it up and handle it according to the procedure described on paragraph “Handling the burner”;

3 place the 4 stud bolts (5) on boiler’s door, according to the burner drilling template described on paragraph “Overall dimensions”;
4  fasten the 4 stud bolts;

5 place the gasket on the burner flange;

6 install the burner into the boiler;

7 fix the burner to the stud bolts, by means of the fixing nuts, according to the next picture.

8

After fitting the burner to the boiler, ensure that the gap between the blast tube and the refractory lining is sealed with appropriate
insulating material (ceramic fibre cord or refractory cement).

Keys
1 Burner
2 Fixing nut
3  Washer
L 4  Sealing gasket
5
7

B / , Stud bolt
-y }\@

Blast tube

2.4 Matching the burner to the boiler

The burners described in this manual have been tested with combustion chambers that comply with EN676 regulation and whose
dimensions are described in the diagram . In case the burner must be coupled with boilers with a combustion chamber smaller in dia-
meter or shorter than those described in the diagram, please contact the supplier, to verify that a correct matching is possible, with
respect of the application involved. To correctly match the burner to the boiler verify the type of the blast tube . Verify the necessary
input and the pressure in combustion chamber are included in the burner performance curve; otherwise the choice of the burner must
be revised consulting the burner manufacturer. To choose the blast tube lenght follow the instructions of the boiler manufacturer. In
absence of these consider the following:

e Cast-iron boilers, three pass flue boilers (with the first pass in the rear part): the blast tube must protrude no more than Dist = 100

mm into the combustion chamber. (please see the picture below)

® Pressurised boilers with flame reversal: in this case the blast tube must penetrate Dm 50 + 100 mm into combustion chamber in
respect to the tube bundle plate.(please see the picture below)

I ————

Dist [1— ;

<+“—> =u
—— = Dm

The length of the blast tubes does not always allow this requirement to be met, and thus it may be necessary to use a suitably-sized

10



PART Il: INSTALLATION
spacer to move the burner backwards or to design a blast tube tha suites the utilisation (please, contact the manifacturer).
Key

2,0
s A a) Heat output in kW
o ;: b) Lenght of the flame tube in meters
.0 n - c) Flame tube firing intensity in MW/m?3
;g d=0.6| [l d=0.8 d) Combustion chamber diameter (m)
’ =051
} ;2 d=0.% Fig. 3 - Firing intensity, diameter and lenght of the test flame tube as a function of the
b) 8:2——d=0,‘3 heat input in kW.
03]
7 d=0,225
LI
0

1
‘12 26 40 70100 190 L80 1200 2450

a) —

Fig. 3
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PART II: INSTALLATION

3.0 OIL TRAIN CONNECTIONS

3.1 About the use of fuel pumps

Do not use fuel with additives to avoid the possible formation over time of compounds which may deposit between the gear teeth,
thus obstructing them.

After filling the tank, wait before starting the burner. This will give any suspended impurities time to deposit on the bottom of the
tank, thus avoiding the possibility that they might be sucked into the pump.

On initial commissioning a "dry" operation is foreseen for a considerable length of time (for example, when there is a long suction
line to bleed). To avoid damages inject some lubrication oil into the vacuum inlet.

Care must be taken when installing the pump not to force the pump shaft along its axis or laterally to avoid excessive wear on the
joint, noise and overloading the gears.

Pipes should not contain air pockets. Rapid attachment joint should therefore be avoided and threaded or mechanical seal jun-
ctions preferred. Junction threads, elbow joints and couplings should be sealed with removable sg component. The number of jun-
ctions should be kept to a minimum as they are a possible source of leakage.

Do not use PTFE tape on the suction and return line pipes to avoid the possibility that particles enter circulation. These could depo-
sit on the pump filter or the nozzle, reducing efficiency. Always use O-Rings or mechanical seal (copper or aluminium gaskets) jun-
ctions if possible.

An external filter should always be installed in the suction line upstream the fuel unit.

3.2 Connecting the pump

According to the pump provided, proceed as follows:

1
2

remove the closing nuts A (on the pump inlet) and B (from pump to the burner);
connect the pump being careful to avoid exchanging the lines: see the arrows marked on the pump.

For further information, refer to the technical documentation of the pump.

Legend
A - Inlet
B - Outlet
C - Overflow pressure adjusting
screw
Fig. 4 - Kral Fig. 5 - Cucchi
The pump provided with the burner must be installed according to the hydraulic diagram.
capacity power speed - max outlet pressure max inlet pressure
Pumps [I/h] [kW] [rpm] connection [bar] (bar)

Kral KF 32 BCB 1800 1,1 1500 DN32 10 2

Kral KF 42 BCB 2300 1,1 1500 DN32 10 2

Kral KF 55 BCB 3300 1,5 1500 DN50 10 2

Cucchi FMG40 2500 1,1 1400 1” 10 2

Cucchi FMG50 3000 1,5 1400 17 10 2

For further details see the manifacturer documentation.

12



PART II: INSTALLATION
3.3 Suntec TV Pressure governor

Pressure adjustment

Remove cap-nut 1 and the gasket 2, unscrew the lock nut 4. To increase pressure,
twist adjusting screw 3 clockwise.

To decrease the pressure, twist screw counterclockwise. Tight the lock nut 4, refit the
gasket 2 and the cap nut 1.

Key

1 Cap nut

2 Gasket

3 Adjusting screw

4 Lock nut

5 Gasket

aske Fig. 6
Fuel Oil filters
Item Note Connection Max. operating Max. operating Filtering Protection
; : pressure temperature degree
Self-cl ing filt ith ” °
i r ﬁ' 1 51000/05 ehe"a‘;ﬁg'g?er'nggt‘g" 2” - DN50 4 bar 150 °C 500 p IP54

3.4 Connecting the oil flexible hoses to the burner

To connect the flexible oil hoses to the pump, proceed as follows, according to the pump provided:
1 remove the closing nuts H (on the heater) and R (on the oil pressure governor) of the inlet and return connections;

2 screw the rotating nut of the two flexible hoses on the burner being careful to avoid exchanging the inlet and return lines: see
the arrows marked that show the inlet and the return.

13



PART II: INSTALLATION
Hydraulic connections

Key

G Gas

A Compressed Air
o il

3.5 Connecting the compressed air hoses

To connect the compressed air supply, refer to the following pictures

Flow governor with filter

Compressor

3.6 Pilot gas train

The connection to the pilot gas train must be done according to the following scheme, valid for LPG. In case of natural gas, connect the

14



PART II: INSTALLATION
pressure goveror (pos. 3) to the natural gas line (maximum input pressure = 1 bar).

MANUFACTURER ! INSTALLER

Key

(1) Gas valves

(2) Minimum gas pressure switch

(3) Gas pressure governor with filter
4 5 6 (4) Bellow joint (*)

(5) Manual cutoff valve (*)

(6) Pressure governor (*)

(7) Tank (*)

7 (*) = Not supplied
L

e[ ]
T

Fig. 8

The pilot gas train is already installed into the burner, the connection from the filter with stabiliser to the gas supply network must be
carried out.

| connection to the gas supply network 1/2" |

Once the gas train in installed, execute the electrical connections for all its items (gas valves group, pressure switch).

ATTENTION: once the gas train is mounted according to the diagram on Fig. 8, the gas proving test mus be per-
formed, according to the procedure set by the laws in force.
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PART II: INSTALLATION

4.0 ELECTRICAL CONNECTIONS

Respect the basic safety rules. make sure of the connection to the earthing system. do not reverse the phase
and neutral connections. fit a differential thermal magnet switch adequate for connection to the mains.

ATTENTION: before executing the electrical connections, pay attention to turn the plant’s switch to OFF and be
sure that the burner’s main switch is in 0 position (OFF) too. Read carefully the chapter “WARNINGS”, and the
“Electrical connections” section.

IMPORTANT: Connecting electrical supply wires to the burner teminal block MA, be sure that the ground wire is
longer than phase and neutral ones.

between terminals 6 and 7; when connecting the high/low flame thermostat, remove this bridge before connec-

WARNING: (only for double stage and progressive burners) The burner is provided with an electrical bridge
A ting the thermostat.

To execute the electrical connections, proceed as follows:

1 remove the cover from the electrical board, unscrewing the fixing screws;

2 execute the electrical connections to the supply terminal board as shown in the attached wiring diagrams;
3 check the direction of the fan motor (see next paragraph);

4  refit the panel cover.

line and avoids the oil overheating / resistance damage in case of a malfunction of the resistance contactor.

WARNING:It is recommended to install a shunt trip disconnect switch that acts on the preheater unit supply
Inside the electric board a free contact is provided (terminals 507 - 508) for this purpose.

4.1 Note on elecrtical supply

If the power supply to the burner is 230V three-phase or 230V phase-phase (without a neutral), with the Siemens control box, between
the terminal 2 (terminal X3-04-4 in case of LMV2x, LMV3x, LMV5x, LME7x) on the board and the earth terminal, an RC Siemens
RC466890660 filter must be inserted.

Key ) 7S\EMEN87 BARRA DI TERRA
C - Capacitor (22nF/250V) LGB... — LMG... — LME.. @HEARW ERIRAL
LME / LMV - Siemens control box =N LMV2/3.. - LMVS5. |

R - Resistor (1Mohm)

M - Resistor (1Mohm)
M - Terminal 2 (LGB,LMC,LME), terminal X3-04-4 ( LMV2x,

GIALLO/VERDE
YELLOW/GREEN

NERO/BLACK

\
\
o M /™ [
LMV3x, LMV5, LME7x) 2 | \
RC466890660 - RC Siemens filter S } } :
©
g | Cl |
| R
<L _ \
——
\
. - i
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PART II: INSTALLATION
4.2 Rotation of electric motor

Once the electrical connection of the burner is executed, remember to check the rotation of the electric motor. The motor should rotate
according to the “arrow” symbol on the body. In the event of wrong rotation, reverse the three-phase supply and check again the rota-
tion of the motor.

A CAUTION: check the motor thermal cut-out adjustment

NOTE: the burners are supplied for three-phase 400V supply, and in the case of three-phase 230V supply it is necessary to
modify the electrical connections into the terminal box of the electric motor and replace the overload tripped relay.

ELECTRIC MOTOR CONNECTION

A 400V A\ 230V
W2 U2 V2 w2 u2 V2

U1 Vi w1
? T ? Ul Vi wi
L1 L2 L3 L1 L2 L3

4.3 Connecting the oil heating resistors

2.4-45kW 8-12 kW
400V
R1
L1 L2
R2
R3
L3
Fig. 10 Fig. 11
18 - 24 kW

Fig. 12
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PART II: INSTALLATION
5.0 Recommendations to design heavy oil feeding plants

This paragraph is intended to give some suggestions to make feeding plants for heavy oil burners. To get a regular burner operation, it
is very important to design the supplying system properly. Here some suggestions will be mentioned to give a brief description.

The term “heavy oil” is generic and summarises several chemical-physical properties, above all viscosity. The excessive viscosity
makes the oil impossible to be pumped, so it must be heated to let it flow in the pipeline; because of the low-boiling hydrocarbons and
dissolved gases, the oil must be also pressurised. The pressurisation is also necessary to feed the burner pump avoiding its cavitation
because of the high suction at the inlet. The supplying system scope is to pump and heat oil.

The oil viscosity is referred in various unit measures; the most common are: °E, cSt, Saybolt and Redwood scales. Table 3 shows the-
various unit convertions (e.g.: 132 cSt viscosity corresponds to 17.5°E viscosity).

The diagram in Fig. 13 shows how the heavy oil viscosity changes according to its temperature.

Example: an oil with 22°E viscosity at 50°C once heated to 100°C gets a 3 °E viscosity.

As far as the pumping capability, it depends on the type of the pump that pushes the oil even if on diagram in Fig. 13 a generic limit is
quoted at about 100 °E, so it is recommended to refer to the specifications of the pump provided.

Usually the oil minimum temperature at the oil pump inlet increases as viscosity does, in order to make the oil easy to pump. Referring
to the diagram on Fig. 14, it is possible to realise that to pump an oil with 50°E viscosity at 50°C, it must be heated at about 80°C.

5.1 Pipe heating system

Pipe heating system must be provided, that is a system to heat pipes and plant components to mantain the viscosity in the pumping lim-
its. Higher the oil viscosity and lower the ambient temperature, more necessary the pipe heating system.

5.2 Inlet minimum pressure of the pump (both for supplying system and burner)

A very low pressure leads to cavitation (signalled by its peculiar noise): the pump manifacturer declares the minimum value. Therefore,
check the pump technical sheets.

By increasing the oil temperature, also the minimum inlet pressure at the pump must increase, to avoid the gassification of the oil low-
boiling products and the cavitation. The cavitation compromises the burner operation, it causes the pump to break too. The diagram on
Fig. 15 roughly shows the inlet pump pressure according to the oil temperature.

5.3 Pump operating maximum pressure (both for the supplying system and burner)

Remember that pumps and all the system components through which the oil circulates, feature an upper limit. Always read the techni-
cal documentation for each component. Schemes on Fig. 16 are taken from UNI 9248 "liquid fuel feeding lines from tank to burner"
standard and show how a feeding line should be designed. For other countries, see related laws in force. The pipe dimensioning, the
execution and the winding dimensioning and other construcitve details must be provided by the installer.

5.4 Adjusting the supplying oil ring

According to the heavy oil viscosity used, in the table below indicative temperature and pressure values to be set are shown.
Note: the temperature and pressure range allowed by the supplying ring components must be checked in the specifications table of the
components themselves.

HEAVY OIL VISCOSITY AT 50 °C P'EEE;[;“& TE“‘,’I:,PEE;A"}ERE
cSt (°E) bar °C
<50 (7) 12 20
>50 (7) <110 (15) -2 50
>110 (15) <400 (50) 12 65
> 400 (50) <4000 (530) 12 100

Tab. 1 - Supply pipeline hydraulic scheme 31D0024, pump n.4

A ATTENTION: Atomizing air pressure is tipically set at 1 bar lower than oil pressure.
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Viscosity units conversion table

PART II: INSTALLATION

Saybolt

Ccoaity. Engler Degrees | Seconds Seconds | Secondsno.1 | Redwood Seconds
Centistokes (cSt) (SSU) Furol (SSF) (Standard) -

1 1 31 -- 29 -
2.56 1.16 35 - 321 -
4.3 1.31 40 - 36.2 5.1
74 1.58 50 - 443 5.83
10.3 1.88 60 -- 52.3 6.77
13.1 217 70 12.95 60.9 7.6
15.7 2.45 80 13.7 69.2 8.44
18.2 2.73 90 14.44 776 9.3
20.6 3.02 100 15.24 85.6 10.12
32.1 4.48 150 19.3 128 14.48
43.2 5.92 200 23.5 170 18.9
54 7.35 250 28 212 23.45
65 8.79 300 32.5 254 28
87.6 11.7 400 41.9 338 371
110 14.6 500 51.6 423 46.2
132 17.5 600 61.4 508 55.4
154 20.45 700 711 592 64.6
176 23.35 800 81 677 73.8
198 26.3 900 91 762 83
220 29.2 1000 100.7 896 92.1
330 43.8 1500 150 1270 138.2
440 58.4 2000 200 1690 184.2
550 73 2500 250 2120 230
660 87.6 3000 300 2540 276
880 117 4000 400 3380 368
1100 146 5000 500 4230 461
1320 175 6000 600 5080 553
1540 204.5 7000 700 5920 645
1760 233.5 8000 800 6770 737
1980 263 9000 900 7620 829
2200 292 10000 1000 8460 921
3300 438 15000 1500 13700 -
4400 584 20000 2000 18400 -

Tab. 6
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VISCOSITY (°E)

1000

100

10

VISCOSITY vs TEMPERATURE DIAGRAM FOR COMBUSTIBLE OILS
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Fig. 13
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Indicative diagram showing the oil temperature at burner pump inlet vs. oil viscosity

Example: if the oil has a 50°E @ 50°C viscosity, the oil temperature at the pump inlet should be 80°C (see diagram).

OIL TEMPERATURE FOR PUMP FEEDING

100

10

VISCOSITY (°E a 50°C)
N

0 10 20 30 40 50 60 70 80 90

TEMPERATURE (°C)
Fig. 14
Indicative diagram showing the oil pressure according to its temperature
PUMP FEEDING PRESSURE
] |
57
)
g4
w r /
X 31
2 r
% r
w 2
14
o
1
0o ——t
40 60 80 100 120 140 160
TEMPERATURE (°C) Fig. 15
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6.1 HYDRAULIC DIAGRAMS

Fig. 16 - Hydraulic diagram 31D0024

BURNER 1 BURNER 2
SEE THE BURNER SEE THE BURNER
P&ID P&ID
heating medium inlet &
heating medium outlet <3
t !
0 2 | |
[ " -
pressure O 22 €mu
governor unit 7 P 16 6
T o4 1 o e
25 w24 19 4 12
t{ 23 L:: L r
2 3 4 6 2 s
20
7 — — — PIPE HEATING SYSTEM: SEE MANUAL TEXT
S = daily tank unit
2 3 4 6 2
oil pumping Gnit
[31D0024 KEYS [ [
heating medium inlet o main tank inlet POS OIL TRAIN DAILY TANK
heating medium outlet | <a bt 1 [ 1 [Main tank 10 Daily tank
| OIL PUMPING UNIT 11 Heating device
X 2 Manual valve 12 Electrical resistor
{ 3 Filter 13 Pressure gauge
4 Pump coupled to electrical motor 14 High pressure switch - PO MAX
— 5 Safety valve 15 Low pressure switch - PO MIN
/ \¥ — 6 One-way valve 16 Low thermostat - TCN
7 Manual valve 17 Thermometer
8 Pressure gauge 18 High thermostat - TRS
9 High pressure switch - PO MAX 19 Thermostat - TR
20 Manual valve
21 Manual valve
PRESSURE GOVERNOR UNIT
22 Pressure gauge
23 Manual valve
24 Pressure governor

25 Needle valve

NOILVTIVLSNI -1l LYdvd



PART Ill: OPERATION

PART lll: OPERATION

LIMITATIONS OF USE

THE BURNER IS AN APPLIANCE DESIGNED AND CONSTRUCTED TO OPERATE ONLY AFTER BEING CORRECTLY CONNEC-
TED TO A HEAT GENERATOR (E.G. BOILER, HOT AIR GENERATOR, FURNACE, ETC.), ANY OTHER USE IS TO BE CONSIDE-
RED IMPROPER AND THEREFORE DANGEROUS.

THE USER MUST GUARANTEE THE CORRECT FITTING OF THE APPLIANCE, ENTRUSTING THE INSTALLATION OF IT TO
QUALIFIED PERSONNEL AND HAVING THE FIRST COMMISSIONING OF IT CARRIED OUT BY A SERVICE CENTRE AUTHORI-
SED BY THE COMPANY MANUFACTURING THE BURNER.

A FUNDAMENTAL FACTOR IN THIS RESPECT IS THE ELECTRICAL CONNECTION TO THE GENERATOR’S CONTROL AND
SAFETY UNITS (CONTROL THERMOSTAT, SAFETY, ETC.) WHICH GUARANTEES CORRECT AND SAFE FUNCTIONING OF
THE BURNER.

THEREFORE, ANY OPERATION OF THE APPLIANCE MUST BE PREVENTED WHICH DEPARTS FROM THE INSTALLATION
OPERATIONS OR WHICH HAPPENS AFTER TOTAL OR PARTIAL TAMPERING WITH THESE (E.G. DISCONNECTION, EVEN
PARTIAL, OF THE ELECTRICAL LEADS, OPENING THE GENERATOR DOOR, DISMANTLING OF PART OF THE BURNER).

NEVER OPEN OR DISMANTLE ANY COMPONENT OF THE MACHINE EXCEPT FOR ITS MAINTENANCE.

TO SECURE THE MACHINE, ACT ON THE ISOLATOR SWITCH. IN CASE OF ANOMALIES THAT REQUIRED A SHUT DOWN OF
THE BURNER, IT°S POSSIBLE TO ACT ON THE AUXILIARY LINE SWITCH, LOCATED ON THE BURNER FRONT PANEL.

IN CASE OF A BURNER SHUT-DOWN, RESET THE CONTROL BOX BY MEANS OF THE RESET PUSHBUTTON. IF A SECOND
SHUT-DOWN TAKES PLACE, CALL THE TECHNICAL SERVICE, WITHOUT TRYING TO RESET FURTHER.

WARNING: DURING NORMAL OPERATION THE PARTS OF THE BURNER NEAREST TO THE GENERATOR (COUPLING
FLANGE) CAN BECOME VERY HOT, AVOID TOUCHING THEM SO AS NOT TO GET BURNT.
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7.0 ADJUSTMENT FOR OIL OPERATIONS

Before starting up the burner, make sure that the return pipe to the tank is not obstructed. Any obstruction
A would cause the pump seal to break.

Q ATTENTION: before starting the burner up, be sure that the manual cutoff valves are open. Be sure that the

mains switch is closed.

The figure below shows nozzle flow valve. Before turn on the burner, open the manual valve.

7.1 Air vent

manual valve

Before to give tension to the eletrical resistance, release the air inside the heaters throught the SA connection acting on the T cap.

7.2 Oil Flow Rate Settings

The light oil flow rate can be adjusted choosing a nozzle that suits the boiler/utilisation output and setting the delivery and return pres-
sure values according to the ones quoted on the following table.

OIL PRESSURE OIL PRESSURE

VISCOSITY AFTER AFTER OIL
AT 50 °C BURNER PUMP METERING VALVE
min | max min | max
°E bar bar

<50 (7) 6 10 1 6
>50(7) | <110 (15) | 6 10 1 6
> 110 (15)| <400 (50) 6 10 1 6
> 400 (50)|<4000 (530) 6 10 1 6

The pressure values shown in the table are intended as working range. In order to obtain a more accurate indication, please refer to

the nozzle pressure-flow diagrams.
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7.3 Compressed air adjustment

ATTENTION: set the pressure value about 1 bar, at the pressure gauge 47 (see Fig. 18). check it before open
Z I S valve 16!

To start the burner set the oil and atomisation medium pressure at about 1 bar, as first trial. then, regulate the burner checking the com-
bustion values at the chimney, according to the paragraph "operation", and adjust the starting point according to the regulation.

40 47

Fig. 17

ATTENTION: set the pressure value about 5-10 bar, at the pressure gauge on the governor 40 (see hydraulic dia-
gram and Fig. 2)

7.4 Air valve for gun cleaning

As the flame is off, the purge valve 52 opens automatically the compressed air to clean the gun. With this operation, the oil between the
valves and the nozzle is drained. The air pressure value for the gun cleaning must be setted to the pressure value of the atomization
medium, regulated in low flame (generally 1 bar), and should be adjusted throught the item 50. (see hydraulic diagram of the burner)

50

Fig. 19

7.5 Oil Flow Rate Settings

The light oil flow rate can be adjusted choosing a nozzle that suits the boiler/utilisation output and setting the delivery and return pres-
sure values according to the ones quoted on the following table.
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Atomizer 32-Y-A°-14-T with reverse disc
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7.6 Oil Flow Rate Settings actuator

1 Turn the burner on by means of the main switch on the burner control panel (see chapter “Operation”);

2 with the electrical panel open, prime the oil pump acting directly on the related contactor CP (see next picture): check the pump
motor rotation and keep pressing for some seconds until the oil circuit is charged;

L

3 bleed the air from the SA port by loosing the cap T without removing it, then release the contactor and fasten cap T.

Pressure gauge port

.7 --""“-i"". e
— 4

4 As for setting the fuel/air ratio curve, see the LMV related manual.
5 The nozzle supply pressure is already factory-set and must not be changed. Only if necessary, adjust the supply pressure as fol-
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lows (see related paragraph); read the pressure on the oil pressure gauge on picture below and act on the Suntec TV governor
adjusting screw VR as to get the nozzle pressure at 2 bar . If the required flow rate is not reached, increase the feeding pressure
by means of the Suntec TV governor; if it is too high, reduce it.

Set the atomisation air according to the data in the nozze diagram attached, by means of the RB knob (see picture).

If necessary, change the combustion head position: to let the burner operate at a lower output, move progressively back the com-
bustion head towards the MIN position, by turning clockwise the VRT ring nut. The graduated index ID shows the combustion head
shifting (each mark refers to 5mm).

VRT.

"MAX” position "MIN” position

Attention! if it is necessary to change the head position, repeat the air and gas adjustments described above.

Turn the burner off; then start it up again. If the adjustment is not correct, repeat the previous steps.

7.7

Calibration of air pressure switch

To calibrate the air pressure switch, proceed as follows:

7.8

Remove the transparent plastic cap. VR
Once air and heavy oil setting have been accomplished, startup the burner.

During the pre-purge phase o the operation, turn slowly the adjusting ring nut VR in the
clockwise direction until the burner lockout, then read the value on the pressure switch
scale and set it to a value reduced by 15%.

Repeat the ignition cycle of the burner and check it runs properly.
Refit the transparent plastic cover on the pressure switch.

Fully-modulating burners

To adjust the fully-modulating burners, use the CMF switch on the burner control panel (see next picture), instead of the TAB thermo-

stat

as described on the previous paragraphs about the progressive burners. Go on adjusting the burner as described before, paying

attention to use the CMF switch intead of TAB.

The

CMF position sets the oprating stages: to drive the burner to the high-flame stage, set CMF=1; to drive it to the low-flame stage, set

CMF=2.

| CMF =0 stop at the current position
G CMF =1 high flame operation
@ CMF =2 low flame operation

©e CMF =3 automatic operation

[¢]

PoveR

@@@

()]

—— CMF

P
3 @e

)

7

7.9

Oil thermostat adjustment

All t

hermostats are located inside the control panel. To set the temperature use a small screwdriver.

Such temperature must be set during burner operation, checking temperature in the thermometer mounted on the pre-heating tank. We
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suggest a thermometer with scale up to 200° C.

Adjust this thermostat to the correct value according to the
viscosity-temperature diagram and check the temperature by
using a thermometer with a scale of up to 200° C mounted on
the pre-heating tank.

Safety resistors thermostat TRS: it is factory preset and
sealed. Don not modify it!

When the set temperature is exceeded, check the reason and
reset it by means of the push button PR

Resistor thermostat TR: check the best atomising oil tempe-
rature and set it on TR.

Thermostat TCN (it gives the enabling signal to the oil N.C. P
valve): set TCN at about 20° less than TR.

Progressive and fully modulanting oil burners are equipped with electronic multi-thermostat Danfoss MCX, whose operation is con-
trolled by thyristor. (for details refer to the attached technical documentation)

Fig. 20 - Danfoss MCX

Fig. 21 - Probe connections (Danfoss MCX)
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Qil viscosity at 50 °C according to the letter shown in the

Menu path burner model
P N E D H
89 cSt <50 cSt > 50 ¢St > 110 cSt > 400 cSt
<110 cSt <400 cSt <4000 cSt
12 °E <7°E >7°E >15°E > 50 °E
<15°E <50 °E <530 °E
Par
rEG Pb1 tr Qil heater temperature probe parameter not visible
Pb2 tClI Plant c'onsent temperature probe 20 °C 70 °C 70 °C 70 °C .
(when installed)
Pb3 | Qil | oil heater output temperature 60-70 °C 110-120°C | 120-130°C | 130-140°C | 140-150 °C
probe (PID regulation);
SPO Set-point oil heater with oil pump 45°C 120 °C 130 °C 140 °C 150 °C
stopped (stand-by)
Pb4 ten FC))rl(ljrt;::ater consent temperature 40 °C 100 °C 100 °C 110 °C 120 °C
trS | Safety temperature tank resistors 120 °C 190-200 °C 190-200 °C 190-200 °C 190-200 °C
(manual reset)

The above temperature values are suggested and refer to a plant designed according to the prescriptions in the burner user manual.
The suggested values can change in reference to the fuel oil specifications.

7.10 Adjusting the pilot gas flow rate: gas valve Brahma EG12xR and pressure governor

To change the pilot gas valve flow rate, proceed as follows:

1
2

3

remove the protection on the bottom of the valve, moving it counterclockwise (see next picture);
rotate clockwise the nut 1 as shown in to close the valve or counterclockwise to open.
To perform gas pressure adjustment, act on the pressure governor as follows (see next picture):

remove the cap T: to increase the gas pressure at the outlet use a screwdriver on the screw TR as shown in the next picture. Screw

to increase the pressure, unscrew to decrease; once the regulation is performed, replace cap T.

Brahma gas valve EGRx12
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b

Gas pressure governor

TR




PART Ill: OPERATION

8.0 ADJUSTING AIR AND FUEL RATE

8.1 Adjustments - brief description

The air and fuel rates adjustments must be performed at the maximum ouptput first (“high flame”): see the LMV5.. related manual..
® Check that the combustion parameters are in the suggested limits.
® Then, adjust the combustion values by setting the “fuel/air” ratio” curvepoints (see the LMV5.. related manual).

® Set, now, the low flame output, in order to avoid the low flame output increasing too much or that the flues temperature gets too low
to cause condensation in the chimney.

AATTENTION: During commissioning operations, do not let the burner operate with insufficient air flow (danger
A of formation of carbon monoxide); if this should happen, make the fuel decrease slowly until the normal combu-
stion values are achieved.

A IMPORTANT! the combustion air excess must be adjusted according to the values in the following chart.

Recommended combustion parameters
Fuel Recommended (%) CO, Recommended (%) O,

Heavy oil 11 +12 42+ 6.2

8.2 Start-up procedure

1 Turn the burner on.

2 the LMV control box starts the system test cycle: the AZL display shows the System Test message; at the end of the test, it shows
the main page and the system stops (the safety chain is open) waiting for the startup enabling signal (standby - Program phase no.
12)

Setpoint 80°C

Act.value 78°C

Fuel GAS

Standby 12
Main page

3 check the fan motor rotation (see related paragraph).
4 make the safety chain enabling the system to start up
5 the combustion cycle starts: the system will show the operating stages
- Prepurging (program phase no.30)

- Driving to ignition position (program phase no.36)

- Ignition position (program phase no.38)

- Fuel (the fuel solenoid valves open)

- Flame (the flame lights up)

- Driving to low flame (the actuator drives to low flame).
NOTE: the C and A, on the .

Once the ignition cycle ends, the main page is shown:

Setpoint 80°C

Act.value 78°C

Load 24%

Flame 60%
Main page

Set point: temperature set-point
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Act value: actual temperature value

Load: load percentage (burner output)

Flame: percentage of flame detection current.

By pressing the ENTER key the display shows the second page:

Fuel 0.0 Air 1.8
Ax1 VSD 0.0
Ax2 02

Ax3 Ld. 0.0

Second page

Fuel: it shows (in degrees) the fuel actuator position.
Air: it shows (in degrees) the air actuator position.
Ax1..3: auxiliaries.

VSD: % value on the inverter maximum frequency
02: oxygen percentage

Ld: load percentage (burner output).

Press the ENTER key to go back to the main page.
To access the main menu, from the main page, press the ESC key tiwce:

OperationalStat
Operation
ManualOperation
Params & Display

Main menu

By pressing the ESC key once, the Operational Status (first item in the main menu) menu is directly shown:

Normal operation
Status/Reset
Fault History
Lockout History

the Operational Status menu provides the following items:

Normal operation: by selecting this item and pressing the ENTER key, the main page is showed; press ESC to go back to the main
menu.

Status/Reset: it shows system errors or faults occuring / it represents the lockout reset function.

Fault History: by selecting this item and pressing the ENTER key, the Lockout History will be showed about the last 21 faults occured.

Lockout History: by selecting this item and pressing the ENTER key, the Lockout History will be showed about the last 9 lockouts
occured, and the related date and hour.

Alarm act/deact: enable/disable the horn in case of alarm.

Fault History
To visualise the Fault History, select it and press the ENTER key. The message will be as:

1 Class: 05Gas
code BF Phase: 10
Diag.: 00 Lod: 0.0
Start No. 88
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alternating by an error message as:

02 control and
limiter automat
deactivated

To see the other Fault History pages, press the arrow keys.
To exit the Fault History pages, press ESC.

Lockout History
To visualise the Lockout History, choose the related item and press ENTER. The message will be:

1 10.08.07 13.47
C:71 D:00 F: 12
Start No. 88
Load 0.0 Gas

alternating by an error message as:k

No flame at end
of safety time

To see the other Lockout History pages, press the arrow keys.
To exit the Lockout History pages, press ESC.

Setting the temperature/pressure set-point value
To set the temperature/pressure set-point value, that is the generator operating temperature/pressure; proceed as follows.

From the main page, enter the main menu by pressing the ESC key twice:

OperationalStat
Operation

ManualOperation

Params & Display

by means of the arrow keys, select “Params&Display”, press ENTER: the system will ask you to enter the proper password

Access w-out PW
Access Serv
Access OEM
Access LS

by means of the arrow keys, select “Access w-out pass” (access without password - user level), confirm by pressing ENTER.
The other levels require password reserved to the Technical Service, to the Manifacurer, etc.
The menu shown accessing without password is the following:

BurnerControl
RatioControl
0O2Contr./Guard.
LoadController

Choose “LoadController” and press ENTER: the following menu is shown:
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ControllerParam
Configuration

SW Version

Choose “ControllerParam” and press ENTER: the following menu is shown:

ContrlParamList
MinActuatorStep
SW_FilterTmeCon

Choose “SetPointW1” and press ENTER:

SetPointW1
SetpointW1
Curr: 90°
New: 90°

Curr: it shows the current set-point; use the arrows keys to change.

NOTE: the availabel range for this parameter depends on the probe provided; the unit measure of the detected value and its limits are
bound up with parameters set at the “Service” level.

Once the new set-point is set, confirm by pressing ENTER, otherwise exit without changings by pressing ESC.
Press ESC to exit the set-point programming mode.
Once the temperature set-point W1 is imposed, set the Switch-on (SDon) and the Switch-off (SDoff) point of the 2-position controller:

»

\

Actual value |

PART Ill: OPERATION

|SDoﬁ|

\ /

/T\/

Pt

SDon

S~

BlE

To set these values, select the item SD_ModOn (SDOn

ENTER:

the display will show:

N

Y—r’
| |

T T
| |
| |
1 Il
| 1
), by s

SetpointW1
SetpointW2
SD_ModOn
SD_ModOff

SD_ModOn
Curr::
New:

1.0%
1.0%

crolling down the “Load controller” menu with the arrow keys and press

The deafult value for this parameter is1% that is, the burner will light again at a temperature 1% lower than the set-point. Change value,
if needed, by means of the arrow keys; press ENTER to confirm and the press ESC to exit. Press only ESC to exit without changing.

Now choose SD_ModOff always scrolling down theLoad Controller menu, by menas of the arrow keys, and press ENTER.

SetpointW1
SetpointW2
SD_ModOn
SD_ModOff
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PART Ill: OPERATION
the display will show:

SD_ModOff
Curr:: 10.0%
New: 10.0%

The deafult value for this parameter is10% that is, the burner will turn off at a temperature 1% higher than the set-point.

Change value, if needed, by means of the arrow keys; press ENTER to confirm and the press ESC to exit. Press only ESC to exit
without changing. Press the ESC key until the following menu is shown:

BurnerControl
RatioControl
0O2Contr./Guard.
LoadController

scroll this menu down until the tiem “AZL” is reached

LoadController
AZL
Actuators

VSD Module

confirm by pressing ENTER:

Times
Languages
DateFormat

PhysicalUnits

Times: it sets the “Summer (SUM) Time / Winter (WIN) Time” operation and the continent (EU - Europe; US - United States)

Sum/Winter Time
Time EU/US

choose the Summertime/Wintertime mode desired and cofirm by pressing ENTER; press ESC to exit. Set the time zone (Time EU/US)
in the same way.

Languages: it allows setting the current language

Language
Curr:: Italiano
New: English

choose the desired language and cofirm by pressing ENTER; press ESC to exit.

DateFormat: it allows setting the date format as DD-MM-YY (day-month-year) or MM-DD-YY (month-day-year)
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choose the desired format and cofirm by pressing ENTER; press ESC to exit.

DateFormat
Curr::
New:

DD-MM-YY
MM-DD-YY

PhysicalUnits: it allows setting the measuring units for temperature and pressure

Settable temperature units: °C or °F
Settable pressure units: bar or psi.

UnitTemperature
UnitPressure

® choose the desired unit and cofirm by pressing ENTER; press ESC to exit.

® choose the temperature and pressure unit and cofirm by pressing ENTER; press ESC to exit.

System lockout

If the system locks out, the following message will appear:

1 10.08.07
C:71 D:00
Start No.

Load 0.0

13.47

88
Gas

call the Technical Service and tell the message data.

Cold start thermal shock (CSTP)

PART Ill: OPERATION

If the generator cannot suffer thermal shocks, the CSTP (Cold Start Thermal Schock) function can be enabled. This function is already
set by the Technical service (access by reserved password).

if this function is enabled, when the burner starts upthe “Thermal shock protection activated” message will be showed.
If this function is not enabled, after startup, the burner will rapidly increase the load according to the requested value and, if necessary,

to the maximum output.

Manual mode

To by-pass the thermal protection or not to let the buner operate in high flame stage (maximum output) after ignition, the manual mode

is provided.

To choose the manual mode (Manual Operation), use the SELECT arrow keys

Items to be set are the following:

OperationalStat
Operation
ManualOperation
Params & Display

SetLoad
Autom/Manual/Off

SetLoad: to set the required load percentage

35



PART Ill: OPERATION

SetLoad
Curr:: 0.0%
New: 20.0%

set the required percentage and confirm by pressing ENTER; press ESC to exit.
choose “Autom/Manual/Off:

SetLoad

Autom/Manual/Off

Autom/Manual/Off

Curr:: Automatic
New: Burner On

three modes are provided:
Automatic: automatic operation
Burner on: manual operation
Burner off: burner in stand-by

If the BurnerOn mode is choosen,the burner does not follow the modulator and probe settings, but operates at the set load.

Caution: if BurnerOff mode is selected, the burner stays in stand-by.

A Caution: in the BurnerOn mode, the safety thresholds are set by the Technical Service.

For further details, see the LMV5x annexed manuals.
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PART IV: MAINTENANCE

PART IV: MAINTENANCE

9.0

At least once a year carry out the maintenance operations listed below. In the case of seasonal servicing, it is recommended to carry
out the maintenance at the end of each heating season; in the case of continuous operation the maintenance is carried out every 6
months.

WARNING: ALL OPERATIONS ON THE BURNER MUST BE CARRIED OUT WITH THE MAINS DISCONNECTED
Q AND THE FUEL MANAUL CUTOFF VALVES CLOSED!

ATTENTION: READ CAREFULLY THE “WARNINGS” CHAPTER AT THE BEGINNIG OF THIS MANUAL.

ROUTINE MAINTENANCE

® Clean and examine the gas filter and replace it if necessary.

® Clean and examine the oil filter cartridge and replace it if necessary.

® Examine the flexible hoses and check for possible leaks.

® Check and clean if necessary the oil heaters and the tank, according to the fuel type and its use; remove the heaters flange fixing
nuts and remove the heaters from the tank: clean by using steam or solvents and not metallic things.

® Remove and clean the combustion head (page 38).

® Examine and clean the ignition electrode, adjust and replace if necessary (see page 38).

® Examine and clean the detection probe, adjust and replace if necessary.

® Examine the detection current.

® Remove and clean the heavy oil nozzle (Important: use solvents for cleaning, not metallic tools) and at the end of the mainte-

nance procedures, after replacing the burner, turn it on and check the shape of the flame; if in doubt replace the nozzle. Where the
burner is used intensively it is recommended to replace the nozzle as a preventive measure, at the begin of the operating season.

® Clean and grease joints and rotating parts.
IMPORTANT:Remove the combustion head before checking the ignition electrode.

On flanged heaters, replace the seal gasket before refitting it.

c CAUTION: avoid the contact of steam, solvent and other liquids with the electric terminals of the resistor.
Periodic inspections must be carried out to determine the frequency of cleaning.

9.1 Maintenance of the pressure governor with filter (for ignitor gas train)

Before disassmbling the device, be sure that there is no pressurised gas inside it.

To check the filtering part (1) on threaded bodies (see picture Fig. 22):

® remove the bottom cover, unscrewing the fixing screws;

® remove the filtering part (1), clean it with water and soap, blow it with compressed air or replace it if necessary;
® reassemble the filtering part in its initial position checking that it is placed in its own slots (see picture Fig. 22);
® reassemble the bottom cover (3), being sure that the main bolt is centered in the bottom cover slot.
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PART IV: MAINTENANCE

filter slots

. | PP
W, ,
X
—

Fig. 22 - threaded body Fig. 23 - threaded body without bottom cover

9.2 Removing the combustion head

® Remove the cover H.
® Slide the photoresistor out of its housing.
® Unscrew the flexible hoses from the gun (burner side) and remove the whole assembly as shown on Fig. 24.

Fig. 24

9.3 Removing the oil gun, replacing/adjusting the nozzle and the ignition electrode

A

ATTENTION: avoid the electrode to get in touch with metallic parts (blast tube, head, etc.), otherwise the boiler operation
would be compromised. Check the electrode position after any intervention on the combustion head.

To remove the oil gun, proceed as follows:

1 remove the combustion head as described on the prevoius paragraph;

2 after removing the oil gun, to clean the nozzle remove it from its place after uncsrewing V;

3 unscrew cap C and clean the nozzle body CU; replace the nozzle if necessary;

4 in order to replace the electrode, unscrew the fixing screw and remove it: place the new electrode being careful to observe the
measures (in mm) shown on next pictures and reassemble following the reversed procedure.

5 To adjust the nozzle position, unscrew the fixing screw, move the nozzle backwards or forwards, then fix the screw on the new
position. In the example from “1” to “2” - see picture below.
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] I I
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PART IV: MAINTENANCE

9.4 Checking the detection current

.To check the detection signal follow the scheme in the picture below. If the signal is less than the value indicated, check the position of
the detection electrode or detector, the electrical contacts and, if necessary, replace the electrode or the detector.

Minimum detection signal: 3.5Vdc

black
! X10-02/6
SIEMENS |
blue i
© Londs & Stele o 1 3 | X10-02/4
| X10-02/2
brown
7719a01E/0502
+

0.10V
Ri> 10 MQ

Fig. 26Detection with detector QRI...

9.5 Extraneous light

Extraneous light during standby (phase 12) leads to start prevention, followed by a restart.

Extraneous light during the prepurge phase leads to immediate lockout.

If extraneous light occurs during the shutdown phase, the system switches to the safety phase.

One repetition is permitted. This means that if the error occurs again the next time the system is shut down, the unit initiates lockout.

9.6 Seasonal stop

To stop the burner in the seasonal stop, proceed as follows:
1  turn the burner main switch to 0 (Off position)

2 disconnect the power mains

3 close the fuel valve of the supply line

9.7 Burner disposal

In case of disposal, follow the instructions according to the laws in force in your country about the “Disposal of materials”.
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PART IV: MAINTENANCE

10.0 WIRING DIAGRAMS

Refer to the attached wiring diagrams.
WARNING
1 - Electrical supply 230V 50Hz 1 a.c./400V 50Hz 3N a.c.

2 - Do not reverse phase with neutral
3 - Ensure burner is properly earthed
4 - Refer to the attached document “RECOMMENDATIONS FOR LMV5x CONNECTIONS”
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1.1 BRACKET 12.6 GAS PRESSURE

1.3 AIR INTAKE DAMPER 12.7 GAS SOLENOID VALVE
1.9 BELLOWS 12.11 GAS GOVERNOR WITH FILTER
1.12 DUAL-BLOCK BURNER 14.1 ONE-WAY VALVE

1.13 AIR DAMPER SHAFT 14.3 AIR PRESSURE SWITCH
1.14.2 ACTUATOR 14.4 SOLENOID VALVE
1.14.3 COUPLING 15.1 PRESSURE GOVERNOR
1.18 CERAMIC FIBER GASKET 15.2 COVER

4 OIL FLEXIBLE HOSE 15.6 RESISTOR

5 FLEXIBLE HOSE 15.11 PRESSURE GAUGE

6 GAS FLEXIBLE HOSE 15.12 TANK

7 PHOTORESISTOR 15.14 VALVE

8 BLAST TUBE 15.27 GASKET

9 PUMP 16.1 BRACKET

10 OIL FLEXIBLE HOSE 16.3 NOZZLE HOLDER

11.1.1 OIL MANIFOLD 16.9 NOZZLE HOLDER
11.1.10 PRESSURE GAUGE 16.11 IGNITION CABLE

11.1.11 PNEUMATIC OIL VALVE 16.12 COMBUSTION HEAD
11.1.14 THERMOMETER 16.13.1 IGNITOR

11.1.22 [SOLENOID VALVE 16.13.2 IGNITION ELECTRODE
11.1.28 AIR GOVERNOR 16.15 NOZZLE

11.1.33 PRESSURE GOVERNOR 17.1 PRESSURE SWITCH
11.2.3 BAND WHEEL 18 JUNCTION BOX

11.2.9 ACTUATOR

11.2.24 BELT

JONVNILNIVIA ‘Al LHvd
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Warnings:
To avoid injury to persons, damage to property or the environment, the following warning notes must be observed

Qualified personal

In the sense of this documentation, qualified personal are those who are knowledgeable and qualified to install, mount, commission, operate and
service / maintain LMV5 system together with burner & boiler products.

The personal must have the appropriate qualifications to carry out these activities, for example:
Trained and authorized to energize and de-energize, ground and tag circuits and equipment according to applicable safety standards.
Trained or instructed according to the latest related standards (e.g. EN298, EN676, EN267, ..).

Notes of caution:
The equipment must be installed in compliance with the regulations in force, following the manufacturer’s instructions, by qualified personnel.

Qualified personnel means those having technical knowledge in the field of components for civil or industrial heating systems, sanitary hot water
generation and particularly service centres authorised by the manufacturer.

Improper installation may cause injury to people and animals, or damage to property, for which the manufacturer cannot be held liable.
Remove all packaging material and inspect the equipment for integrity.
In case of any doubt, do not use the unit - contact the supplier.

The packaging materials (wooden crate, nails, fastening devices, plastic bags, foamed polystyrene, etc), should not be left within the reach of
children, as they may prove harmful.

Before any cleaning or servicing operation, disconnect the unit from the mains by turning the master switch OFF, and/or through the cut- out
devices that are provided.

Make sure that inlet or exhaust grilles are unobstructed.

In case of breakdown and/or defective unit operation, disconnect the unit. Make no attempt to repair the unit or take any direct action.
Contact qualified personnel only.

Units shall be repaired exclusively by a servicing centre, duly authorised by the manufacturer, with original spare parts.

Failure to comply with the above instructions is likely to impair the unit’s safety.

To ensure equipment efficiency and proper operation, it is essential that maintenance operations are performed by qualified personnel at regular
intervals, following the manufacturer’s instructions.

When a decision is made to discontinue the use of the equipment, those parts likely to constitute sources of danger shall be made harmless.

In case the equipment is to be sold or transferred to another user, or in case the original user should move and leave the unit behind, make sure
that these instructions accompany the equipment at all times so that they can be consulted by the new owner and/or the installer.

For all the units that have been modified or have options fitted then original accessory equipment only shall be used.
This unit shall be employed exclusively for the use for which it is meant. Any other use shall be considered as improper and, there- fore, dangerous.

The manufacturer shall not be held liable, by agreement or otherwise, for damages resulting from improper installation, use and failure to comply
with the instructions supplied by the manufacturer.
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1 WIRING RECOMMENDATIONS

1.1 Earthing

1.1.1 TN earthing system

For the LMV5x-System it is preconditioned that a TN earthing system is used.
In a TN earthing system, one of the points in the generator or transformer is connected with earth, usually the star point in a three-phase system.

TN-S: PE and N are separate conductors that are connected together only near the power source. This arrangement is the current standard for
most residential and industrial electric systems in North America and Europe.

TN-C-S: Combined PEN conductor from transformer to building distribution point, but with separate PE and N conductors in fixed indoor wiring.

TN-S-earthing TN-C-S-earthing

Generator or transformer
Generator or transformer

] L1 [ ] L1
+ L3 - L3 Consumer

Consumer

PE [—PE

Earth

LMV system must be connected to earth (PE). AVolt must be 0 V between N-PE.
NOTE: PE = protection earth, it is not FE

FE = functional earth

1.1.2 Protective Earth (PE) and Functional Earth (FE)

Protective Earth (PE):
Known as an equipment grounding conductor, avoids hazards by keeping the exposed conductive surfaces of a device at earth potential.

To avoid possible voltage drop no current is allowed to flow in this conductor under normal circumstances, but fault currents will usually trip or blow
the fuse or circuit breaker protecting the circuit.

For example: burner body or the third wire in a 3 wire cable (N L E)

Equipment 1 /

\ Equipment 2
N

’ T ™
TN-S-earthing / .
Generator or
transformer / /
- /
L1 / /

_-_ Protective Earth for
L2 accessible metal parts

N - Functional Earth for
- common reference potential 7
PE p / i
e v vl

Functional Earth (FE):
Is not intended for shock protection. It is used for a common reference potential.

For example: cable shields.




1.2 .Frequency inverter / Variable Speed Drive (VSD)

A VSD is one of the strongest EMC sources in a boiler house, so the following is recommended:

-l
Three Phase
— Il:g ESERI o . 8| «2av
Y L1 Opbonal Opbonal Retease of FC y
Contactor line choke Filter MICROMASTER 1 MOTOR xiaz g . o= 5| Deir
Adasm input EYER = Lt * + 20} 2
8 SFoma X7 ' 3+ satpont
\ 0/ 4.,.20 ma
X723, V e 4| =
i X736 - - 4
FE
Variable spesd drive = p
_‘-h—_/—_‘_‘-‘-
T

Earth Note: If the LMV5 is mounted in a cabinet, alternative to
(X73.6 / FE), also a connection with the PE- rail in the
cabinet is possible

Use only VSD with EMC- filter!
Cable from VSD to the fan motor (Line voltage)
Use a complete separate and shielded cable from the VSD to the fan motor! Connect the shield at VSD- and at the motor- side with PE.

Details and further information see related VSD- documentation.

Cable from LMV5 to VSD (Low voltage)
Use a shielded cable from LMV5 to VSD. The shield of this cable has to be connected only at LMV5 side with X73.6 (FE), not at the VSD side:

1.3 Ignition electrodes and transformers

The Ignition is also one of the strong EMC sources, so the following is recommended:
e  Keep the cable loop/length in the high voltage ignition circuit as short as possible.
. Use special EMC-ignition cable
e  Avoid capacitive and inductive coupling to other signalpaths.
e  Use separate wiring for the ignition high voltage cable, with max. possible distance to other cables and to the burner housing.

e e.g.:use a electrical insulating conduit or distance parts (e.g. plastic material), see also Appendix "Example for wiring, earthing and
shielding the LMV5-System"

. Prefer a double pole ignition (see drawingsbelow).
e  When using a double probe ignition, the cables should be run close together to ensure that the area of emissions is as small as possible.

Low impedance, no

- electrical insulating
LMV5x material (e.g. paint)

Double pole ignition: recommended

Current path \
== T back to B
N ignnition L
- trasformer
High | _ | N D4
Voltage |4—| L D == e Loy
ignition ] E;g'é T
asforme Fa
= =
BE— =

gas train

If a single pole ignition must be used, it is very important to have a low impedance at the mechanical connections (no insulation material, e.g.
paint), because than you get a ggod current path from the ignition spark back to the ignition transformer, that results in [ow EMC-emissions:

If you have high impedance at the mechanical connections, e.g. caused by paint, you get bad multiple current paths from the ignition spark back to
the ignition transformer, that results in high EMC-emissions



1.3.1 Recommendations

It is recommended to use a metal "mounting plate" for the LMV5 Base Unit and the TransformerAGG5.220.
Use this plate to provide the Functional Earth (FE), see also /EARTH connection example

The connection of the FE to the LMV5 has to be made by connecting the X52.4 terminal withFE!

Follow exactly the shield and earth connection in the wiring diagram

coo
LMVS5... (02-0)
10z
Power supply ™
(PELV) .
PRI | LINE
X52.1 12VAC1 |
SEKI SEKI | SEKI
X52.2 Signal reference 12V 0012V | 12VI1.28,
(PELV) .
[+l
41— I X523 12VAC2 o .
| I
X52.4 Function earth 1||4 '11!::2
DEFL Dro
(024}

In some cases connecting the terminal X52.2 with FE results in an improved EMC- immunity of the LMV5. Make this connection and check the
result, if there is no improvement, remove this connection.

The FE is wired LMV- internal to the terminals for the shields (e.g. for Temperature- & Pressure- Sensors, ...), see "4. Shielding"

To have a good connection of FE to the actuators SQM4/9, make certain that there is a proper electrical contact between the housing of the
actuators and FE.

If necessary connect the actuators SQM45/48/91 with a separate cable with the maximum possible diameter to FE, see also Appendix "Example for
wiring, earthing and shielding the LMV5-System"

1.3.2 Shielding

The LMV5-FE-terminals for the shields are LMV5 internally connected with X52.4, this terminal must be connect external with FE!, see also "3.3 ".

The shield terminals for the CAN-Bus (X50.1, X51.1) are connected direct with X52.4, the other shied terminals are connected via capacitors to
prevent DC- current.

FE

o

) LMVS...
s "LMV5 connection to Cable AGM23... i §  —
o FE and internal i \ *{ xioazs |
wiring" S [ x10-02.2
T c | | 5 5 l
g
. £ PE [ x10-025
et 1
< E 2 2 Xx10-02.4
1 1 X
[ x10023
QRAT...

Figure 27: Connection diagram AGM23

For the cables listed below use shielded cables:

For the CAN-Bus cable use AGG5.631 and/or AGG5.641 together with AGG5.110 = CAN bus connection shield, for connecting the CAN bus to the
basic unit. More details see page 36 "Installation Guide CC1J7550.1"

Cables for the VSD:

Line voltage cable VSD - Fan motor

Low voltage cable LMV5 — VSD (terminals X73)

Cables for Temperature or Pressure sensors, set points, load output at the LMV5 Base Unit: X60, X61, X62, X63
Cables for the Fuel Counters at the LMV5 Bas Unit: X71, X72

Cable for the Speed sensor: X70

Cable for the QG020 sensor at the PLL52: X81

Cables for Temperature sensors at PLL52: X86, X87

(only if present) Cable for QRA7- Signal wires no. 3, 4 and 5, for cable length > 10m and < 100m; consider reinforced insulation to signal cable and
connect it to PE at the cabinet PE- rail.



1.4 Wireway and electrical conduit

The following cables are recommended for separate wiring;

Complete separate from all other cables:
e  Cable for "VSD to Fan motor" Line voltage, see also "1. Frequency inverter / Variable Speed Drive (VSD)"
. Cable for ignition high voltage, see also "2.Ignition"

. Cable for the Flame sensors

Together in cable duct 1 for Low voltage, e.g.:
e  Cable for CAN-Bus
. Cable for VSD speed sensor, LMV5 X70
. Cable for VSD Release & Set point , LMV5 X73
. Cables for the Load controller: Temperature or Pressure sensor, set point, load output at the LMV5 X60, X61, X62, X63

Together in cable duct 2 for Line voltage, e.g.:
e  Cable for Ignition transformer
e  Cables for other Line voltage signals, e.g. Gas pressure switches, Air pressure switches, ....
. Cable for Gas valves SKP/VGD

- .

The cables from the LMV5 to the SKP/VGD -Gas
vales shall be connected at the LMV5 side with X9-01:
L-Valve1, L-Valve2 and with X9-02, N, PE) and

8 78
a allel||e connected at the SKP side separate to each SKP.
3 z 3 B

——X9-03 -X9-02 X9-01—

L n allm m'm ®m m u

; = w Z[2 2 o4 4
L |

min. pm

Example of wiring, see next paragraph Wireway and electrical conduit

NOTE: KEEP SEPARATE SIGNALS CABLES, OUTPUT CABLES, PHOTOCELL CABLE AS SHOWN IN THE BELOW PICTURE




Cabinet

Metal plate = FE

Power supply
Line voltage

® 8

Power
supply
Line
voltage

VvSD

Siemens MM440

"V$D - Fan Motor"
Separate conduit &
shielded line voltage cable!

Separate plastic conduit
for high voltage ign. cable

"LMV5-VSD"
Shielded

Low voltage
cable

Shielded
Low
voltage
cable

e

N |

Hiah Voltage
Transformar

Cable duct 1 for Low voltage:

- CAN-Bus
- Speed sensor VSD

- Release & set point to VSD
- Temp.- Pressure- Sensors for LC

Cable duct 2 for Line voltage:

- Ignition
- Gas valves
- Other Line voltage signals



1.4.1 Servomotor wiring example

1.4.2 Bus cable wiring on LMV5x and AZL doors.

1.4.3 EARTH connection example




2 AZL display/programming unit

Users can set only the LMV parameters that can be accessed without password: (see “Adjusting the temperature set-point”). The Siemens AZL User
Interface allows programming the Siemens LMV control box and monitoring the system data.

The user interface is made of:

display: it shows menus and parameters

Ese
ESC <> key (previous level): it goes back to the previous
level menu or exits the programming mode without changing

data.

2 ENTER T=> key (next level): it confirms the data changing
and jumps to the next menu/parameter.
SeLECT +© 021 keys: they select a menu item and
change the parameter values.

CAN X70 'é ] COM2 X72

PIN PIN

2 CANL 1 TXD

3 GND COM 2 3 RXD

4 VAC2 4,6 GND

D ] I R

X7z \_ Presa Rj45
AZL5x provides three sockets to interface with other devices:
X70 socket for CAN bus connection: it provides power supply
to display also.
LeD COM1 (X71) for connection to PC/laptop by RS232 connector

CMO2 (X72) for connection to building automation system by
RJ45 connector.

COM1 X71

PIN

2 RXD

3 TXD £

5 GND i :

socket

i g 1

Note: COM1 and COM2 ports do not work at the same time.

Caution: when MODBUS in active, it is not possible to execute the backup via ACS450; if backup is executed the set-point will be
missing and the burner will immediately turns off.
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2.1 LMV5x program operating phases

Phase number Description Sequence
10 Home run
12 Stand by
20,21 Waiting to start realase Startup
22 Start fan on Startup
24 Driving to pre-purge Startup
30....34 Pre purging Startup
36 Driving to ignition pos Startup
38 Ingnition pos Startup
40,42,44 Fuel release 1 Startup
50,52 Fuel release 2 Startup
54 Driving to low flame Startup
60,62 Shut-down low fire Operation
70,72 Driving to prepurge Shutdown
74...78 Post-prepurging Shutdown
79 Test Air PressSwitch Shutdown
80....83 Valve proving
01 Safety Phase
00 Lockout

At burner startup, the AZL display shows, one by one, the various phases of the start-up program, until it reaches normal operation phase (Phase 60).
LMV5x controller is factory preset. Changing are possible according to the password input

By closing the "thermostat series" and once the start-up sequence is accomplished (from phase 12 to pahse34), the burner is driven to the factory-set
ignition position (phase 38).

The burner remains in that position because this is the only one work point in memory.
The fuel/air ratio curve must be set, until the maximum load limit (100% output).

During the setting, the actuators move according to the curve points. While the actuators move, always check the combustion analysis, point by point,
and the flame stability.

The fuel/air curve points must be set during the commissioning, by a qualified operator.

CAUTION! The procedure requires a password: qualified personnel only must check all changes to combustion parameters by
means of the combustion analyzer. Remember that the password will elapse if no key is pressed for a certain period. The unit will
ask for the password again

ATTENTION! During the cold start phase, it is necessary to set the burner load. Too low output values could damage the
combustion head, blast tube, oil nozzle (if present). The minimum working point must be set by qualified personal.

CAUTION!: check the combustion analysis, point by point, and the flame stability.

ATTENTION! Set the real load output percentage at the corresponding curve-point on AZL during the burner regulation.

>DD D>
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2.2 LMV5x program structure

Password-protected range

Main menu level

Display of operation

A

Operation

Manual operation

Parameterization
& display

Updating

SafetyCheckFunct

O

O

| Normal operation

Presetting without pressing the buttons |

[ Resetting

[ Fault history

[ Lockout history

| Boiler setpoint

Type of fuel

Date, time of day

[ Hours run

| Start counter

| Number of lockouts

| Burner ID

| Selection of operating mode

| set load

[ Autom / Manual / Off

©

i —
co|EEE— | oo
[rreeme] |
[remtee ] |

Date forrmat

£

@

[CEETEm— (oo parneer ] &
o] | o B |
[T ] | [Couraion ] |
R [iiwtabon open | |
EE e
EETECr—

F® Er©® freee]o
[ o o] &=
T
EEm— | e |
ERTES— > =

Phiysical units

e-hus Address
e-hus Sendeyele BU

Digpl @y Contrast

Systern|DAZL
S\ v ersion

T
&

| M |@ @

Passwords

Bumer ID

Parameter backup

Load SW from PC

>
©

1O

Submenu selection

LossFlameTest

STL test

AZL operation

Esc Enter < Select =

CAEIE J3

75504 01ED402
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NOTE:
(1) only for LMV52.400, LMV51.300 without temperature compensation

(2) only for LMV5.200 (controlling the oxygen level in the exhaust gas flue) and LMV52.400 (monitoring the oxygen level in the exhaust gas flue, a lock
out occur if a limit value is overcoming)

(3) Only for LMV51.300 (in this case VSD cannot be used), LMV52.xxx

ATTENTION: LMV51.300: HAS ONE AUX. IT CAN BE SET FOR FGR OR VSD OR "VSD AND FGR" TOGETHER

ATTENTION: IT IS RECOMMENDED TO NOT USE O2 MONITORING IF FGR IS INSTALLED AND ACTIVE

2.3 Burner ID number

The burner ID number corresponds to the burner serial number.

NOTE: in case of call to the Service Center, always tell the burner type and serial number (see burner data plate).
NOTE: burner ID number must be set.

Following the below route access to the programming levels of the menu:

1st level 2nd level 3rd level 4th level 5th level 6th level Description
OperationalStat
e BurnerlD Identification of burner

the product ID number is an OEM parameter, entered by the burner manufacturer and it can not be changed; it consist of minimum 4 and maximum 15
characters.

13



2.4 Password

2.4.1 Access to service levels by password

Depending on password (service or OEM), different parameters are visible.
"Service" parameters, as per the actuator curves and the set-point values, are password protected. The operator must logon using the "9876" password.
"User" level doesn't need a password.

If a password shall be entered, line Enter password is selected by means of decrementing (pointer points to the first character of that line) and then
finally selected by pressing Enter.

Then, the pointer jumps to the first position of the password entry line. Now, through incrementing or decrementing, a character (digit or letter) can be
selected. A character is confirmed by pressing Enter. If a wrong entry has been made, the last character can be edited again by pressing Esc.

The other password positions can be selected, edited and entered in a similar way. Hence, when making an entry, only 1 character is visible. When the
last character of the password is reached, the entry is to be confirmed by pressing Enter.

Display before the first password character is entered:

Enter Password

The example displays when entering the third password character:

Enter Password

If the check of the password entered is positive, the change to the next menu level takes place. Otherwise, the display returns to the main menu level.

To go back to the main menu, press “Esc” 3 until the first level menu is reached, then press the “right arrow” (21 till the first item is reached,
then press “ Enter “ twice. (e

2.4.2 Password Logout

To avoid customer changes on parameter settings and consequently changes in regulation, the password must be logged out. The “password logout”
functions on the first level menu: press to choose “PW Logout” then press “Enter”.

Note: if no key is pressed within a settable period, the password is deactivated automatically.
Note: if a power supply drop occurs to the unit, the password will be automatically deactivated.

2.4.3 Changing password.

Following the below route access to the programming levels of the menu by means the Esc

1st level 2nd level 3rd level 4th level 5th level 6th level Description
Updating
) Password ITo change password
) ServicePassword For service only
) OEM Password For OEM only
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3 Thermostatic series and safety loop

The burner shuts down properly when the thermostatic series (X5-03.1 and X5-03.4 - terminals 3 and 4 of the burner terminal block) opens. In this way,
before shut-down, the burner drives to the minimum load, then the fuel valve will close. The post-purging phase will be performed if set. By re-closing the
thermostatic series, the burner will start-up again.

ONJOFF
> 4 Y5.031 | OVOFF thermostatic series

Power >v:|3_ X5-03.2 | Controller closes/ stage 3
signal for
controller [ x5.034 A | Controller opens / stage 2 OIL + GAS

In the plant other safety devices are provided (levels, pressure switches, thermostats, air damper) . All these contacts are connected in series to the 318-
319 terminals of the burner supply terminal block. When the safety loop closes, the burner is ready to restart. The actuators move to "home position"
(standby position), and if terminals 3-4 are closed the start-up cycle resumes; otherwise the burner enters the standby phase.

In the plant the safety thermostat is provided as well. If this thermostat switches (terminals X3-04.1 e X3-04.2 corresponding to terminals 318 and 319 of
the burner supply terminal block - see below), the system will lead to an immediate burner lockout.

—T X3-03.1 End switch burner flange

E,_;{) (part of safety loop)

X3-03.2 |- - Power signal for end switch burner flange Keys:
1
s i SLT: safety loop thermostat
WATER X3-04.1 }——— Safety loop
SLT AUX - . .
SHORTAGE AUX: auxiliary contact

Water Shortage: water flow switch

X3-04.2 Power signal for safety loop

OIL + GAS

In case of burner designed with automatic pull-out system from the generator, the burner flange end switch is connected to terminalsX3-03.1 e X3-03.2.
If the contact open, the burner automatically shuts down.

o =
&zgmn-rﬂ)owrégﬁi‘;‘

BR|E

3

I
o elelelele]e]e]ele]e I‘oooo

T T
r

D =T o) g Remove the bridge
= w Evs & 8

230V 50Hz N ac. 3 2 5 3 Connect to the safety loop
& g 5 3ls
e E 5

E

= zf
E g g
BT S

NOTE: When the safety loop opens, the burner will immediately turns off, skipping the low flame stage. It's important to distinguish between "safety
loop" and "thermostatic series"

The maximum number of emergency shut-downs is 16. When this number is reached a lockout will occur AZL will show the message: “Open safety
loop”.

Following the below route access to the programming levels of the menu:

1st level 2nd level 3rd level 4th level 5th level 6th level Description
Params & Display Mer_1u level for making the parameter
settings
) BurnerControl Setting the burner control parameters
) Configuration
T RepetitCounter It sets the maximum number of possible
= P repetitions
T SafetyLoop 1...16 Default is set on 16
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4 Actuators

4.1 Addressing the actuators

The addressing assigns to each actuator its proper function. The addressing is factory set by the burner manufacturer.

If an actuator must be replaced, it is necessary to address it, otherwise the system will not work. The parameter that sets the actuator function is
protected by the Service level password. Remember to check that the jumper “Bus termination” of the last actuator on the CAN bus is set to “On”, before
startingaddressing.

Following the below route access to the programming levels of the menu by means the Esc

1st level 2nd level 3rd level 4th level 5th level 6th level Description

Params & Display

e IActuators

> /Addressing )Addressing unad- dressed actuators

IAirActuator
GasActuat (Oil)
OilActuator
- IAuxActuator 1
IAuxActuator 2
IAuxActuator 3 (**) (**) used with FGR

To address an actuator, choose the corresponding actuator and follow the instructions on display:
When the actuator green LED flashes, it means that one of the following function is set according to the number of blinks:

Blinks Actuator function
1 blink air damper actuator
