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Important notes

The MAX burners are designed for the
combustion of domestic fuel oil EL in
accordance with EN267 standards.

Assembly, commissioning and
maintenance must be carried out only by
authorised specialists and all applicable
guidelines and regulations must be
observed.

Burner description

The MAX burner is a single-stage, fully-
automatic monoblock-type burner. It is
suitable for use, within its range of
performance, with boilers complying with
EN 303 or hot-air generators in line with
DIN 4794, DIN 30697 or EN 621.

Use for any other application requires the
approval of Ecoflam.

The following standards should be
observed in order to ensure safe,
environmentally sound and energy-efficient
operation:

EN 226
Connection of vaporising oil and forced
draught gas burners to the heat generator.

EN 60335-2
Safety of electrical equipment for domestic
use.

Installation location

The burner must not be operated in rooms
containing aggressive vapours (e.g. spray,
perchloroethylene, hydrocarbon
tetrachloride, solvent, etc.) or tending to
heavy dust formation or high air humidity.
Adequate ventilation must be provided at
the place of installation of the furnace
system to ensure a reliable supply with
combustion air.

Variations may arise as a result of local
regulations.

Declaration of conformity
for oil burners

We,
Ecoflam Bruciatori S.p.A.

declare under our sole responsibility
that the light oil burners named

MAX

conform to the following standards:
EN 267: 2010

EN 60335-1: 2008

EN 60335-2-30: 2006

EN 60335-2-102: 2007

EN 55014-1: 2008 + A1: 2009

EN 55014-2: 1998 + A1: 2001 + A2:
2008

These products bear the CE mark in
accordance with the stipulations of the
following directives:

2006/95/EEC Low Voltage Directive
2004/108/EEC EMC Directive
2006/42/EC Machinery directive

Resana, 28th June 2011
M. PANIZZON

We can accept no warranty liability

whatsoever for loss, damage or injury

caused by any of the following:

- Inappropriate use.

- Incorrect assembly or repair by the
customer or any third party, including the
fitting of non-original parts.

Provision of the system and the
operating instructions

The firing system manufacturer must
supply the operator of the system with
operating and maintenance instructions on
or before final delivery. These instructions
should be displayed in a prominent
location at the point of installation of the
heat generator, and should include the
address and telephone number of the
nearest customer service centre.

Notes for the operator

The system should be inspected by a
specialist at least once a year. ltis
advisable to take out a maintenance
contract to guarantee regular servicing.

Ecoflam burners have been designed and built in compliance with all current regulations

and directives.

All burners comply to the safety and energy saving operation regulations within the standard
of their respective performance range. The quality is guaranteed by a quality and management

system certified in accordance with ISO 9001:2008.

n www.ecoflam-burners.com
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Ecoflam

Contents - Burner description

MAX 4

RANGE NAME BY FUEL TYPE
MAX Light oil

MODEL SIZE (Gas: kW; Oil: kg/h)
MAX 4 4 kag/h

EMISSION COMBUSTION TYPE

MAX Low NOx Low NOx Class 3 yellow flame (<120 mg/kWh)

MAX Standard Class 2-OIL EN267 (<185 mg/kWh)
OPERATION TYPE

- 1 stage

R 1 stage with preheather

T™W Thermowatt E-BCU

HEAD TYPE

TC Short head

TL Long head

FUEL

- Light oil

KER Kerosene

BIODIESEL Biodiesel

D Heavy oil: max visc. 50° E at 50°C

ELECTRICAL SUPPLY TO THE SYSTEM

230V/50-60Hz 230 Volt, 50-60 Hz

Scope of delivery
CB: COMPLETE BURNER
- 1 bag including :
- multilanguage technical manual.
- filter and hoses.
- wieland plug.
- nozzle and spanner.
- screws, nuts and washer.

113

103B

420010370401

TC - 230V/50-60Hz

A1 E-BCU OIL control box

M1 Electric motor for pump and
blower wheel

™ Ignition transformer

Y Graduated rod

Y1  Solenoid valve

3 Air regulation in the burner head

5 Fastening screws for equipment plate

9 Wieland socket

15  Burner flange

16  Release knob

102  Fuel-oil pump

103B Air regulation

113 Air intake

KIT & ACS delivered separately

T e

15

M1 T1 16 9 Y

www.ecoflam-burners.com




Function - General safety functions

Light oil pre-heating (version R)

If the system demands heat, the pre-
heater is switched on first.

When the oil preheating temperature is
reached, a thermostat in the pre-heater
activates the program sequence.

The heating time with cold start is
approximately 1 minutes.

Operating function

- If heat is requested by the boiler
regulator, the automatic oil combustion
control unit starts the program
sequence.

- The motor starts, the igniter is switched
on and the preventilation period of 15
seconds commences.

- During the preventilation period, the
furnace is monitored for flame signals.

- At the end of the preventilation period,
the fuel-oil solenoid valve opens and the
burner starts.

- The igniter remains switched off while
the burner is in operation.

Controlled shutdown For further information, see the
- Boiler thermostat interrupts heat automatic combustion control unit
request. description.

- The fuel-oil solenoid valve closes and
the flame is extinguished.

- Burner motor switches off.

- Burner enters standby.

Safety function

A safety shutdown occurs:

- if a flame signal is present during
preventilation (parasitic flame
monitoring).

- if no flame is produced within 5 seconds
(safety time) of start-up (fuel
authorisation).

- if no flame is produced after an
unsuccessful restart attempt in the
event of flame failure during operation.

A safety shutdown is indicated by the

malfunction lamp lighting up and it is then

only possible to reenable the burner by
pressing the reset button after the cause
of the malfunction has been rectified.

101
103
T1 B
E4
M1
118
, ’ E4 Pre-heater (version R)
[ ! M1 Burner motor
! T Ignition transformer
3 106 ‘ Y1 Solenoid valve
1 1 101 Blower / Fan
<t~ ‘ 102 QOil pump
105 ‘ 104 ! 103 Air damper
104 Qil pressure regulator
| 1 105 Hoses
106 Filter
.. Yi 7 118 Nozzle
O



Ecoflam

Function - E-BCU OIL control and safety unit

R

- Reset button + lock-out led.

RJ45 - Connector for PC interface (diagnostic, separate item).

KIT E-BCU
DIAGNOSTIC TOOL
(not supplied)

The E-BCU OIL fuel oil control and safety unit controls and monitors the forced draught burner. The microprocessor- controlled
program sequence ensures maximum stability of time periods, regardless of fluctuations in the power supply or ambient temperature.
The design of the automatic combustion control unit protects it from the effects of brownouts. Whenever the supply voltage drops
below its rated minimum level (170 V), the control unit shuts down - even in the absence of a malfunction signal. The control unit
switches itself back on again once the voltage has exceeded the 178 V.
Locking and unlocking the system
The control unit can be locked (switched to malfunction) and unlocked (malfunction cleared) by pressing the R reset button, provided
the system is connected to the mains power supply.

Always disconnect the power supply before installing or removing the control unit. Do not attempt to open or carry out repairs

on the control unit.

| |
Hevt [ T, 0
o 1 1 1 I i
T s L A ——
| | | | | | | |
12 3 4 5 ! 6 7 L8 9 :
. 5s | i | | 1
| - | -1 <400s 17s | 5s . 5s | - <1s, - |
LINE Electrical supply 1 No voltage 6 Flame present, post-ignition period

BV...
FS
M
ow
W

z

Fuel valve

Flame signal

Burner motor

Release contact of oil preheater
Control thermostat or pressurestat
Ignition transformer

420010370401

2 Power supply on, no heat request

3 Heat request: pre-heater ON

4 Preventilation: motor ON, ignition ON

4’ Parasitic flame monitoring

5 Burner start: solenoid valve OFF, flame
production, safety time

7 Burner operation

8 End of heat request, solenoid valve
closes, burner stop

9 Standby

www.ecoflam-burners.com n



Function - Oil burner pump

SUNTEC DANFOSS 1 suction intake connection.
ASV 47 A BFP 21 R3 2 return connection.
— 3 pressure connection.
Y1 10 4  oil pressure gauge connection.
5 negative pressure gauge connection.
6 oil pressure regulator.
-3 10  Solenoid valve electrical connection.
Y1 fuel-oil solenoid valve.
6 4
-5

vt
2 1
The oil burner pump used is a self-priming
i H gear pump, which must be connected as
oses two-line pump via a bleed filter. There is an
= 2 Filter intake filter and an oil pressure regulator
DANFOSS 3 Oil cock integrated in the pump. Pressure gauges
= 4 Plug for pressure measurements and negative
5 By-pass plug

pressure measurements must be
connected before the equipment is
commissioned.

NB: before starting the burner, check that
the return pipe is open. An eventual
obstraction could damage the pump
sealing device.

ONE PIPE SYSTEM: If the oil supply
circuit is one-pipe system, the pump
needs to be modified following intructions
in the picture.

0



Installation - Burner assembly

Burner assembly
The burner is fixed by mean of connecting
flange and therefore to the boiler.

Installation:

 To fix the flange 3 to the boiler with
the screws 4.

» Turn the burner slightly, guide it into
the flange and secure using screw 5.

Removal:

* Loosen screw 5.

 Turn the burner out and pull it out of
the flange.

Oil connection

The filter must be located in such a way
that the correct hose routing cannot be
impaired. The hoses must not kink.

Burner pipe insertion depth and
brickwork ':u]iiJ I
Unless otherwise specified by the boiler

manufacturer, heat generators without a
cooled front wall require brickwork or
insulation 5 as shown in the illustration.

The brickwork must not protrude beyond
the leading edge of the flame tube, and
should have a maximum conical angle of )

60°. Gap 6 must be filled with an elastic,
non-combustible insulation material. For
boilers with reverse firing, the minimum
burner tube insertion depth A as
specified in the boiler manufacturer’s
instructions must be observed. A

7

,¥
Y

Exhaust system

To avoid unfavourable noise emissions,
right-angled connectors should not be
used on the flue gas side of the boiler.

" wwwscofiam-burers.com ] 11



Installation - Electrical connection - Checks before commissioning

4 mm

3 mm

. 5/6 mm

|

N——

Electrical connection

The electrical installation and connection
work must only be carried out by an
authorised electrical specialist.

All applicable rules and regulations must
be observed.

The electrical installation should include a
type A circuit breaker.

The applicable guidelines and
directives must be observed, as well as
the electrical circuit diagram supplied
with the burner!

» Check to ensure that the power supply
voltage is as specified in the electric
diagram and in data plate.

* Burner fuse: 5 A.

Position of electrodes

Note: Always check the position of
electrodes after having replaced the
nozzle (see illustration). A wrong position
could cause ignition troubles.

BATSS T2 |11 [N |F|u

~ Input Voltage

Q PE

® pZ :

Electrical connection (plug-in)

It must be possible to disconnect the
burner from the mains using an
omnipolar shutdown device complying
with the standards in force. The burner
and heat generator (boiler) are connected
by a 7-pin connector (fig.1).

Checks before commissioning

The following must be checked before
initial commissioning:

» That the burner is assembled in
accordance with the instructions given
here.

» That the burner is pre-set in accordance
with the values in the adjustment table.
 Setting the combustion components.

» The heat generator must be ready for
operation, and the operating regulations
for the heat generator must be observed.
+ All electrical connections must be correct.
» The heat generator and heating system

n www.ecoflam-burners.com

must be filled with water and the
circulating pumps must be in operation.

» The thermostats, pressure regulator, low
water detectors and any other safety or
limiting devices that might be fitted must
be connected and operational.

* The exhaust gas duct must be
unobstructed and the secondary air
system, if available, must be operational.
» An adequate supply of fresh air must be
guaranteed.

» The heat request must be available.

* Fuel tanks must be full.

» The fuel supply lines must be

assembled correctly, checked for leaks
and bled.

» A standard-compliant measuring point
must be available, the exhaust gas duct
up to the measuring point must be free of
leaks to prevent anomalies in the
measurement results.

420010370401



Ecoflam

Installation - Oil feeding and suction line

Two-pipe siphon feed system

I
\‘ (

|
0 |
H‘
h
I
J O

Two-pipe lift system

FEEDING LINE WITH SUNTEC AS V 47 A

H Length pipe (m)

(m)
2 8 mm o 10 mm

0,5 30 65

1 35 70
1,5 40 75

2 45 80
2,5 50 85

3 55 90
3,5 60 95

H Length pipe (m)

(m)

o 8 mm o 10 mm

0,5 23 55

1 21 50
1,5 19 45

2 17 40
2,5 14 34

3 9 28
3,5 4 22

FEEDING LINE WITH DANFOSS BFP21 R3

-
-
H T C__
0
Two-pipe siphon feed system
A
Ay T
X ] T
I C__ %
= y
Two-pipe lift system
) o
o

420010370401

H Length pipe (m)
(m)
2 6 mm 2 8 mm o 10 mm

0,5 19 60 100

1 21 66 100
1,5 23 72 100

2 25 79 100
2,5 27 85 100

3 29 91 100
3,5 31 98 100

H Length pipe (m)

(m)

o 6 mm o8mm | 010 mm

0,5 15 47 100

1 13 41 99
1,5 11 34 84

2 9 28 68
2,5 7 22 53

3 5 15 37
3,5 - 9 22

www.ecoflam-burners.com m



Start up - Setting data table - Air regulation

NOZZLE PUMP OUTPUT FIRING HEAD SETTING AIR DAMPER SETTING
gph spry bar kg/h Pos. Pos.
]| 0,40 60°S 12 1,6 0 1,8
0,50 60°S 12 2 03 23
- 0,55 60°S 12 23 05 3
§ 0,60 60°S 12 24 1 35
s 0,65 60°S 12 27 15 45
0,75 60°S 12 3.1 2 53
__||_os85 60°S 12 35 25 6.5
0,50 60°S 12 2 0 3
< 0,60 60°S 12 24 05 4
Y] 0,65 60°S 12 27 05 5
< 0,75 60°S 12 3.1 1 6,3
= | o085 60°S 12 35 3 8
| {|__1.00 60°S 12 4,35 4 10
1,00 60°S 12 4,35 1 4
1,10 60°S 12 45 1 55
co 1,25 60°S 12 5 2 6,2
§ 1,35 60°S 12 5,6 25 73
s 1,50 60°S 12 6,2 35 8,5
1,65 60°S 12 7 4 9,2
L1175 60°S 12 7.6 45 10,5
1,50 60°S 12 6,2 0 2
o 1,65 60°S 12 7 1 35
- 1,75 60°S 12 7.6 2 5
> 2,00 60°S 12 8,3 3 7
‘E‘ 2,25 60°S 12 9,3 35 8,5
2,50 60°S 12 10,4 4 9,5
2,75 60°S 12 1,5 45 10,5

The settings above are basic settings.
These adjustment values are normally
suitable for commissioning the burner.
These values have been determined in
our test labs and are useful for the first

switch-on as final setting must be done
using a combustion analyzer.
Favourable combustion values can be
achieved using the following nozzles:

DANFOSS H+S 80°+60°
DELAVAN W 60°
STEINEN S 60°

MAX 4-8-12 Air damper setting (A).

MAX 4-8-12

www.ecoflam-burners.com

To act on the screw in figure:

 to increase output, turn screwdriver
clockwise

* to reduce output, turn screwdriver
counterclockwise

Firing head setting (B).

To act on the screw in figure:

« turn Allen key till you reach the
requested value (index 0-4,5).

420010370401
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Start up - Adjusting burner output - Oil pressure regulation

Risk of air blast!

not exceed 50 ppm.

Burner start

Before starting the burner, draw oil in until
the filter is completely filled.

Then start the burner by switching on the
boiler regulator. Open the bleed screw on
the oil filter to allow the oil line to bleed
fully during the preventilation phase. The
negative pressure must not fall below 0.4
bar. Close the bleed screw when the filter
is completely filled with oil and oil is
flowing out without bubbles.

Continuously check CO, CO5 and soot emissions when adjusting the output of
the burner. Optimise combustion values in the event of CO formation. CO must

Burner output adjustment

Use the pressure regulator to adjust the oil
pressure in accordance with the burner
output desired. Monitor the combustion
values continuously as you do so (CO,
COo», soot test). Adjust the airflow
gradually if necessary.

SUNTEC
AS V47 A

DANFOSS
BFP 21 R3

Y1

-3
6 4
5

Voot

2 1

suction intake connection.
return connection.

pressure connection.

oil pressure gauge connection.

oil pressure regulator.
Solenoid valve electrical connection.
fuel-oil solenoid valve.

<=2000bhWN-
- O

Operating check

Flame monitoring must be checked for
safety as part of initial commissioning and
also after servicing or if the system has
been out of operation for any significant
period of time.

- Starting attempt with flame monitor unlit:

the automatic combustion control unit
must switch to malfunction at the end of
the safety time

420010370401

negative pressure gauge connection.

- Start with flame monitor lit: the
automatic combustion control unit
must switch to malfunction after 10
seconds of preventilation

- Normal start-up: flame monitor goes out
when burner in operation; the automatic
combustion control unit must switch to
malfunction after the restart and end of
the safety time

Optimising combustion values

If the combustion values are not
satisfactory modify the position of the
combustion head. By doing this the burner
ignition conditions and the combustion
values change. Compensate for the
change in airflow if necessary by adjusting
the air flap position.

Note: observe the minimum required
flue gas temperature specified by the
boiler manufacturer and the
requirements demanded of flue gas
ducts for avoiding condensation.

Oil pressure regulation

The oil pressure, and therefore burner
output, is adjusted using oil pressure
regulator 6 in the pump.

Turn to

- right: to increase pressure

- left: to reduce pressure

Connect a pressure gauge at point 4 (with
R1/8" thread).

Checking negative pressure

The vacuum meter for checking negative
pressure must be connected to point 5,
R1/8". Maximum permissible negative
pressure is 0.4 bar. At higher negative
pressures, the fuel oil gasifies, which
causes scraping noises in the pump and
ultimately leads to pump damage.

Cleaning the pump filter

The filter is located under the pump

cover(SUNTEC) or in appropriate

cartridge(DANFOSS). To be able to clean

the filter, it is necessary to loosen the

screws and remove the cover first

(SUNTEC) or to unscrew the screw

(DANFOSS).

» Check the pump cover seal and replace
the gasket if necessary.

www.ecoflam-burners.com m



Service - Maintenance

Burner and boiler servicing must only
be carried out by qualified personell.
The system operator is advised to take
out a service contract to guarantee
regular servicing.

Attention

» Disconnect the electrical supply before
carrying out any maintenance or
cleaning work.

+ The blast tube and firing head may be
hot.

Checking the exhaust gas temperature

» Check the flue gas temperature at
regular intervals.

 Clean the boiler if the flue gas
temperature is more than 30°C above
the value measured at the time of
commissioning.

+ To simplify the check, use a flue gas
temperature indicator.

Burner maintenance positions

« After removing the screws 5 turn the
burner and pull it out of the flange. It is
possible to fix the burner in three positions

for maintenance.

Position 1

Maintenance line air
(cleaning/substitution fan)

Position 2

Burner head maintenance.

Position 3

Maintenance components (filter and light
oil pump).

Fan assembly

Observe the positioning diagram below
when replacing the motor and blower
wheel. The inside flange A of the blower
wheel must be fitted at the same level as
the equipment plate B. Insert a straight
edge between the wing of the blower wheel
and set A and B to the same height, tighten
the set screw on the blower wheel
(maintenance position 1).

Nozzle and cleaning replacement

Use only the suitable box wrench provided
for this operation to remove the nozzle,
taking care to not damage the electrodes.
Fit the new nozzle by the same care.
Note: Always check the position of
electrodes after having replaced the
nozzle (see illustration). A wrong position
could cause ignition troubles.

m www.ecoflam-burners.com

Maintenance on the burner

Maintenance position 1

» Clean fan and housing and check for
damage.

Maintenance position 2

» Check and clean the combustion head.

* Replace oil nozzle.

» Check ignition electrodes, readjust or
replace as necessary.

* Fit combustion head. Observe
adjustment dimensions.

 Fit burner.

« Start burner, check flue gas data, correct
burner settings if necessary.

Maintenance position 3

» Check oil supply components (tubes,
pumps, oil feed tube) and their
connections for leaks or signs of wear,
replace if necessary.

» Check electrical connections and
connection cables for damage, replace if
necessary.

» Check pump filter and clean if
necessary.

420010370401
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Service - Troubleshooting

Fault diagnosis and repair

In the event of a malfunction, first check
that the prerequisites for correct operation
are fulfilled:

1. is the system connected to the power
supply?

2. is there oil in the tank?

3. are all shut-off valves open?

4. are all control and safety devices,
such as the boiler thermostat, low-water
detector, limit switch, etc.

adjusted correctly?

If the malfunction persists, use the
following table.

It is not permitted to repair any
components relevant to safety. These

components must be replaced by parts
with the same order number.

Only use original spare parts.

NB: after each operation:

« under normal operating conditions
(doors closed, hood fitted, etc.), check
combustion and check the individual
lines for leaks.

* Record the results in the relevant
documents.

E-BCU display interface must be used
to read the faults by service personell.

Fault

Symbol fault

Cause

Remedy

No heat request

Thermostats defective or
incorrectly adjusted

Adjust the thermostats, replace if necessary.

Burner does not start after
thermostat shutdown.

No malfunction indicated
on the automatic
combustion control unit.

Drop in supply voltage or
power failure.
Control unit malfunction

Check the cause of the fall in voltage or the
power failure.
Replace the control unit.

LED lights up

Burner starts at switch-on
for very short period and
then shuts down and the red

The control unit has been
intentionally locked

Reset control unit.

preventilation

Burner starts and then
shuts down after

Flaring during pre-ventilation or
pre-ignition

Check ignition sparks/adjust or replace
electrode
Check/replace fuel-oil solenoid valve

Burner starts and then shuts
down after the solenoid
valves have opened

No flame signal at end of
safety time

Flame extinguishing
during operation

Flame goes out during
operating phase

Check the oil level in the tank.

Top tank up as required.

Open the valves.

Check the oil pressure and the operation of
the pump, coupling, filter, solenoid valve.
Check ignition circuit, electrode adjustment.
Clean/replace electrodes.

Clean/replace flame monitor.

Replace the following items as required:
Ignition electrodes/ignition cables/ignition
transformer/nozzle/pump/solenoid valve/
automatic combustion control unit.

420010370401
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