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TECHNICAL DATA

MODEL RS 50
OUTPUT (y) 2nd stage kW 295 - 600
Mcal/h 254 - 516
min. 1st stage kw 115
Mcal/h 99
FUEL NATURAL GAS: G20 - G21 - G22 - G23 - G25
G20 G25
- Net calorific value kWh/Nm3 10 8.6
Mcal/Nm? 8.6 7.4
- Absolute density kg/Nm?3 0.71 0.78
- Max delivery Nm3/h 58 68
- Pressure at maximum delivery (2) mbar 7.2 10.6
OPERATION « Intermittent (min. 1 stop in 24 hours)
« Two-stage (high and low flame) and single-stage (all - nothing)
STANDARD APPLICATION Boilers: water. steam. diethermic oil
AMBIENT TEMPERATURE °C 0-40
COMBUSTION AIR TEMPERATURE °C max 60
ELECTRICAL SUPPLY \% 230 - 400 with neutral ~ +/-10%
Hz 50 - three-phase
ELECTRICAL MOTOR rpm 2800
w 650
\% 220/240-380/415
A 3-17
IGNITION TRASFORMER V1-V2 230V -1x8kV
11-12 1A-20mA
ELECTRICAL POWER CONSUMPTION W max 750
ELECTRICAL PROTECTION IP 44
IN CONFORMITY WITH DIRECTIVES 2006/42 - 2014/35 - 2014/30
NOISE LEVELS (3 SOUND PRESSURE dB(A) 72
SOUND POWER 83

(1) Reference conditions: Ambient temperature 20°C - Barometric pressure 1000 mbar - Altitude 100 m a.s.l.

(2) Pressure at test point 8)(A)p.3, with zero pressure in the combustion chambre, with open gas ring 2)(B)p.7 an maximum burner output

(3) Sound pressure measured in manufacturer's combustion laboratory, with burner operating on test boiler and at maximum rated output. The
sound power is measured with the “Free Field” method, as per EN 15036, and according to an “Accuracy: Category 3" measuring accuracy,
as set out in EN ISO 3746.

GAS CATEGORY

COUNTRY CATEGORY
IT-AT-GR-DK-FI-SE lopag ) p
ES-GB-IE-PT llopi3p
NL oy - Iog - 1, (43,46 + 45,3 MJ/m?3 (0°C))
FR l2er3p
DE l2eL13B /P
BE l2eR)B, I3P
LU-PL 2 3p/p




5

0
/
8
D3045
D11243 (A)
mm A B kg
RS 50 1010 | 625 495 41 B
A c
D88 (B)
A
\\ = //
coa |
U
m = e =
B | |
D495
©)
mm A B C D @ E F G H | L M
RS 50 476 | 474 | 580 | 216-351 | 152 | 352 | 164 | 810 | 108 | 168 | 1"1/2

(1) Blast tube: short-long

BURNER DESCRIPTION (A)

Combustion head

Ignition electrode

Screw for combustion head adjustment

Sleeve

Minimum air pressure switch

(differential operating type)

Flame sensor probe

Air pressure test point

8 Gas pressure test point and head fixing
screw

9 Screws securing fan to sleeve

10 Slide bars for opening the burner and
inspecting the combustion head

11 Servomotor controlling the gas butterfly
valve and of air gate valve (by means of a
variable profile cam mechanism).
When the burner is not operating the air gate
valve is fully closed in order to reduce heat
dispersion from the boiler due to the flue
draught which draws air from the fan suction
inlet.

12 Plate with four hole knock-outs for electrical
cable routing

13 Airinlet to fan

14 Gas input pipework

15 Gas butterfly valve

16 Boiler mounting flange

17 Flame stability disk

18 Flame inspection window

19 Plug-socket on ionisation probe cable

20 Motor contactor and thermal cut-out reset
button

21 Air gate valve

22 Control box with lock-out pilot light and lock-
out reset button

23 Two switches:
- one “burner off - on”
- one for “1st - 2nd stage operation”

24 Plugs for electrical connections

abwNE

~N o

Two types of burner failure may occur:

¢ Control box lock-out: if the control box
22)(A) pushbutton (red led) lights up, it indi-
cates that the burner is in lock-out.
To reset, hold the pushbutton down for
between 1 and 3 seconds.

« Motor trip : release by pressing the pushbut-
ton on thermal cutout 20)(A).

PACKAGING - WEIGHT (B)

measurements

« The burner are shipped in cardboard boxes
with the maximum dimensions shown in Table
(B).

¢ The weight of the burner complete with pack-
aging is indicated in table (B).

- Approximate

MAX. DIMENSIONS (C)

Approximate measurements

The maximum dimensions of the burner are
given in (C).

Note that if you need to examine the combustion
head, the burner must be pulled backward on
the slide bars and turned upward.

The maximum dimension of the burner, without
the cover, when open is give by measurement
H.

STANDARD EQUIPMENT

1 - Gas train flange

1 - Flange gasket

4 - Flange fixing screws M 8 x 25

1 - Thermal insulation screen

4 - Screws to secure the burner flange to the
boiler: M 8 x 25

6 - Fairleads for electrical connections
1 - Instruction booklet
1 - Spare parts list
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FIRING RATE (A)
The RS 50 burners can work in two ways: one-
stage and two-stage

MAXIMUM OUTPUT must be selected in area
A.

MINIMUM OUTPUT must not be lower than the
minimum limit shown in the diagram.
RS50 = 115kWwW

Important:
The FIRING RATE value range has

been obtained considering an ambient
temperature of 20 °C, and an atmos-
pheric pressure of 1000 mbar (approx.
100 m above sea level) and with the
combustion head adjusted as shown
on page 7.

TEST BOILER (B)

The firing rates were set in relation to special
test boilers, according to EN 676 regulations.
Figure (B) indicates the diameter and length of
the test combustion chamber.

Example:

Output 350 Mcal/h:

diameter = 50 cm; length = 1,5 m.

COMMERCIAL BOILERS

The burner/boiler combination does not pose
any problems if the boiler is CE type-approved
and its combustion chamber dimensions are
similar to those indicated in diagram (B).

If the burner must be combined with a commer-
cial boiler that has not been CE type-tested and/
or its combustion chamber dimensions are
clearly smaller than those indicated in diagram
(B), consult the manufacturer.



Ap (mbar)

kw L 2 @1 | @1Us| @12 | @112 39?021 6 39202181

3970077 3970144 | 3970145 | 3970180 | oo 7 <0 | 200" oo
290 | 2.2 0.3 13.4 7.9 5.5 4.4 2.1 2.7
330 2.9 0.4 16.6 9.7 6.9 5.0 2.7 3.4
370 | 3.6 0.5 20.0 11.6 8.4 6.1 3.3 3.9
410 | 4.3 0.6 23.7 13.7 10.1 7.0 4.0 4.4
450 | 5.0 0.7 27.6 15.9 11.9 8.3 4.7 5.1
490 | 5.6 0.9 317 18.2 13.7 9.7 5.5 5.9
530 | 6.3 1.0 36.1 20.6 15.7 10.5 6.3 6.6
580 7.2 1.2 41.8 23.9 185 12.0 7.4 7.8

(A)

(B)

VS

VR

D934

GAS PRESSURE

The adjacent tables show minimum pressure
losses along the gas supply line depending on
the burner output in 2nd stage operation.

Column 1

Pressure loss at combustion head.

Gas pressure measured at test point 1)(B), with:

« Combustion chamber at 0 mbar

« Burner operating in 2nd stage

¢ Gasring 2)(B)p.7 adjusted as indicated in dia-
gram (C)p. 7.

Column 2
Pressure loss at gas butterfly valve 2)(B) with
maximum opening: 90°.

Column 3

Pressure loss of gas train 3)(B) includes: adjust-
ment valve VR, safety valve VS (both fully
open), pressure governor R, filter F.

The values shown in the various tables refer to:

natural gas G20 PCI 10 kWh/Nm?3 (8.6 Mcal/Nmd).
With:

natural gas G25 PCI 8.6 kWh/Nm® (7.4 Mcal/Nm®)
multiply tabulated values by 1.3.

Calculate the approximate 2nd stage output of

the burner thus:

- subtract the combustion chamber pressure
from the gas pressure measured at test point
1)(B).

- Find the nearest pressure value to your result
in column 1 of the table for the burner in ques-
tion.

- Read off the corresponding output on the left.

Example:
¢ 2nd stage operation

« Natural gas G20 PCI 10 kWh/Nm?3
« Gasring 2)(B)p.7 adjusted as indicated in dia-
gram (C)p.7.

« Gas pressure at test point 1)(B) = 6.3 mbar

« Pressure in combustion chamber =2 mbar
6.3-2 =4.3 mbar

A 2nd stage output of 410 kW shown in Table

corresponds to 4.3 mbar pressure, column 1.

This value serves as a rough guide, the effective

delivery must be measured at the gas meter.

To calculate the required gas pressure at test

point 1)(B), set the output required from the

burner in 2nd stage operation:

- find the nearest output value in the table for
the burner in question.

- Read off the pressure at test point 1)(B) on
the right in column 1.

- Add this value to the estimated pressure in
the combustion chamber.

Example:
« Required burner output in 2nd stage opera-
tion: 410 kW

« Natural gas G20 PCI 10 kWh/Nm?3
« Gasring 2)(B)p.7 adjusted as diagram (C)p.7.
¢ Gas pressure at burner output of 410 kW,
taken from table, column 1 = 4.3 mbar
« Pressure in combustion chamber = 2 mbar
4.3 + 2= 6.3 mbar
pressure required at test point 1)(B).
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INSTALLATION

BOILER PLATE (A)

Drill the combustion chamber locking plate as
shown in (A).

The position of the threaded holes can be
marked using the thermal screen supplied with
the burner.

BLAST TUBE LENGTH (B)

The length of the blast tube must be selected
according to the indications provided by the
manufacturer of the boiler, and in any case it
must be greater than the thickness of the boiler
door complete with its fettling. The range of
lengths available, L (mm), is as follows:

Blast tube 10): RS 50
« short 216
« long 351

For boilers with front flue passes 13) or flame
inversion chambers, protective fettling in refrac-
tory material 11) must be inserted between the
boiler fettling 12) and the blast tube 10).

This protective fettling must not compromise the
extraction of the blast tube.

For boilers having a water-cooled front the
refractory fettling 11)-12)(B) is not required
unless it is expressly requested by the boiler
manufacturer.

SECURING THE BURNER TO THE BOILER (B)
Before securing the burner to the boiler, check
through the blast tube opening to make sure
that the flame sensor probe and the ignition
electrode are correctly set in position, as shown
in (C).

Now detach the combustion head from the

burner, fig.(B):

- remove screw 14) and withdraw the cover
15).

- Disengage the articulated coupling 4) from
the graduated sector 5).

- Remove the screws 2) from the slide bars 3)

- Remove screw 1) and pull the burner back on
slide bars 3) by about 100 mm.
Disconnect the wires from the probe and the
electrode and then pull the burner completely
off the slide bars, after removing the split pin
from the slide bar 3).

Secure the flange 9)(B) to the boiler plate, inter-
posing the thermal insulating screen 6)(B) sup-
plied with the burner. Use the 4 screws, also
supplied with the unit, after first protecting the
thread with an anti-locking product.

The seal between burner and boiler must be air-
tight.

If you noticed any irregularities in positions of
the probe or ignition electrode during the check
mentioned above, remove screw 1)(D), extract
the internal part 2)(D) of the head and proceed
to set up the two components correctly.

Do not attempt to turn the probe. Leave it in the
position shown in (C) since if it is located too
close to the ignition electrode the control box
amplifier may be damaged.
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SETTING THE COMBUSTION HEAD

Installation operations are now at the stage
where the blast tube and sleeve are secured to
the boiler as shown in fig.(A). It is now a very
simple matter to set up the combustion head, as
this depends solely on the output developed by
the burner in 2nd stage operation.

It is therefore essential to establish this value
before proceeding to set up the combustion
head.

There are two adjustments to make on the
head:

air and gas deliveries.

In diagram (C) find the notch to use for adjusting
the air and the gas, and then proceed as fol-
lows:

Air adjustment (A)

Turn screw 4)(A) until the notch identified is
aligned with the front surface 5)(A) of the flange.
Gas adjustment (B)

Loosen screws 1)(B) and turn ring 2) until the
notch identified is aligned with index 3).

Tighten the screw 1) fully down.

Example:

burner output = 432 kW (373 Mcal/h).

If we consult diagram (C) we find that for this
output, air and gas must be adjusted using
notch 3, as shown in figs.(A) and (B).

Note

Diagram (C) shows the ideal settings for the
combustion head. If the gas mains pressure is
too low to reach the 2nd stage operation pres-
sure indicated on page 5, and if the ring 2)(B) is
not fully open, it can be opened wider by 1 or 2
notches.

Continuing with the previous example, page 5
indicates that for burner with output of 432 kW
(373 Mcal/h) a pressure of approximately 4,6
mbar is necessary at test point 6)(A). If this
pressure cannot be reached, open the ring 2)(B)
to notch 4 or 5.

Make sure that the combustion characteristics
are satisfactory and free of pulsations.

Once you have finished setting up the head, refit
the burner 4)(D) to the slide bars 3) at approxi-
mately 100 mm from the sleeve 5) - burner posi-
tioned as shown in fig.(B)p.6 - insert the flame
detection probe cable and the ignition electrode
cable and then slide the burner up to the sleeve
so that it is positioned as shown in fig.(D).

Refit screws 2) on slide bars 3).

Secure the burner to the sleeve by tightening
screw 1) and then refit the split pin into one of
two slide bars 3).

Reconnect the articulation 8) to the graduated
sector 7).

Important
When fitting the burner on the two slide

bars, it is advisable to gently draw out
the high tension cable and flame detec-
tion probe cable until they are slightly
stretched.
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GAS BURNERS AND RELEVANT GAS TRAINS APPROVED ACCORDING TO EN 676
Gas train L 13 14
(%] C.T. Code Code Code
1" - 3970077 3010123 3000824
1"1/4 - 3970144 3010123 -
1"1/2 - 3970145 3010123 -
1"1/2 - 3970180 3010123 -
2" - 3970146 3010123 3000822
2" - 3970181 3010123 3000822
2" . 3970160 - 3000822
2" . 3970182 - 3000822
(©)
GAS TRAIN COMPONENTS L
Components
Code Filter Pressure governor Solenoids
5 6 8-9
3970077 Multiblock MB DLE 410
3970144 Multiblock MB DLE 412
3970145 GF 515/1 FRS 515 DMV DLE 512/11
3970180 Multiblock MB DLE 415
3970146
3970160 GF 520/1 FRS 520 DMV DLE 520/11
3970181 .
3970182 Multiblock MB DLE 420

GAS LINE

¢ The gas train must be connected to the gas
attachment 1)(A), using flange 2), gasket 3)
and screws 4) supplied with the burner.

¢ The gas train can enter the burner from the
right or left side, depending on which is the
most convenient, see fig.(A).

¢ Gas solenoids 8)-9)(B) must be as close as
possible to the burner to ensure gas reaches
the combustion head within the safety time
range of 3 s.

« Make sure that the pressure governor calibra-
tion range (colour of the spring) comprises the
pressure required by the burner.

GAS TRAIN (B)

It is type-approved according to EN 676 Stand-
ards and is supplied separately from the burner
with the code indicated in Table (C).

KEY (B)
1 - Gas input pipe

2 - Manual valve

3 - Vibration damping joint

4 - Pressure gauge with pushbutton cock

5 - Filter

6 - Pressure governor (vertical)
7 - Minimum gas pressure switch

8 - Safety solenoid VS  (vertical)
9 - Adjustment solenoid VR  (vertical)

Two adjustments:
« ignition delivery (rapid opening)
 maximum delivery (slow opening)
10 - Standard issue burner gasket with flange
11 - Gas adjustment butterfly valve
12 - Burner
13- Gas valve 8)-9) leak detection control
device.
In accordance with EN 676 Standards, gas
valve leak detection control devices are
compulsory for burners with maximum out-
puts of more than 1200 kW.
14 - Gas train/burner adaptor.

P1- Pressure at combustion head
P2 - Pressure down-line from the pressure gov-
ernor

P3 - Pressure up-line from the filter

L - Gas train supplied separately with the code
indicated in Table (C)
L1 - The responsibility of the installer

KEY TO TABLE (C)
C.T. =Gas valves 8) - 9) leak detection control
devices:

- = Gas train without gas valve leak detec-
tion control device; device that can be
ordered separately and assembled sub-
sequently (see Column 13).

¢ = Gas train with assembled VPS valve
leak detection control device.

13 =VPS valve leak detection control device.
Supplied separately from gas train on
request.

14 =Gas train/burner adaptor.

Supplied separately from gas train on
request.

Note
See the accompanying instructions for the
adjustment of the gas train.



ELECTRICAL EQUIPMENT FACTORY-SET

ELECTRICAL SYSTEM

The first firing must be carried out by qualified
personnel with the right instruments

All  the installation, maintenance and
disassembly operations must be carried out with
the electricity supply disconnected.

The burner requires periodic maintenance car-
ried out by a qualified and authorised technician
in conformity with legislation and local
standards .

LAYOUT (A)
Burners RS 50 (three-phase)

¢ Models RS 50 leave the factory preset for 400
V power supply.

« If 230 V power supply is used, change the
motor connection from star to delta and
change the setting of the thermal cut-out as
well.

Key to Layouts (A)

Cmv - Motor contactor
F1 - Protection against radio interference
DA - Control box (Landis RMG)
K1 - Relay
11 - Switch: burner off - on
12 - Switch: 1st - 2nd stage operation
MV - Fan motor
PA - Air pressure switch
RT - Thermal cut-out
SM - Servomotor
SO - lonisation probe
SP - Plug-socket
TA - Ignition transformer
B - Burner ground
XP4 - 4 pole socket
XP5 - 5 pole socket
XP6 - 6 pole socket
XP7 - 7 pole socket
ATTENTION

In the case of phase-phase feed, a bridge
must be fitted on the control box terminal strip
between terminal 6 and the earth terminal.
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ELECTRICAL CONNECTIONS
Use flexible cables according to EN 60 335-1

Regulations:

« if in PVC sheath, use at least HO5 VV-F

« if in rubber sheath, use at least HO5 RR-F.

All the wires to connect to the burner plugs 7)(A)
must enter through the supplied fairleads, which
must be fitted into the relevant holes in the left
hand or right hand plate.

To do this, first unscrew screws 8), then split the
plate into its parts 9) and 10) and remove the
menbrane press-outs from the holes.

The fairleads and hole press-outs can be in var-
ious ways.
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LAYOUT (A) - The RS 50 Models electrical
connection three-phase power supply with-
out leak detection control device

LAYOUT (B) - The RS 50 Models electrical
connection three-phase power supply with
VPS leak detection control device.

Gas valve leak detection control takes place
immediately before every burner starting.

Key to layouts (A) - (B)

hl - 1st stage hourcounter

h2 - 2nd stage hourcounter

IN - Burner manual stop switch

XP- Plug for leak detection control device

X4 - 4 pole plug

X5 - 5 pole plug

X6 - 6 pole plug

X7 - 7 pole plug

PC- Gas pressure switch for leak detection con-
trol device

PG- Min. gas pressure switch

S - Remote lock-out signal

S1- Remote lock-out signal of leak detection
control device

TR- High-low mode load remote control system:
controls operating stages 1 and 2.
If the burner is to be set up for single stage
operation, replace of remote control device
TR with a jumper.

TL - Load limit remote control system:
shuts down the burner when the boiler tem-
perature or pressure reaches the preset
value.

TS- Safety load control system:
operates when TL is faulty

VR- Adjustment valve

VS- Safety valve

LAYOUT (C)

Calibration of thermal cut-out 20)(A)p.3

This is required to avoid motor burn-out in the

event of a significant increase in power absorp-

tion caused by a missing phase.

« If the motor is star-powered, 400 V, the cursor
should be positioned to "MIN".

« If the motor is delta-powered, 230 V, the cur-
sor should be positioned to "MAX".

Even if the scale of the thermal cut-out does not

include rated motor absorption at 400 V, protec-

tion is still ensured in any case.

N.B.

« The RS 50 three-phase leave the factory pre-
set for 400 V power supply. If 230 V power
supply is used, change the motor connection
from star to delta and change the setting of
the thermal cut-out as well.

« The RS 50 burners have been type-approved
for intermittent operation.
This means they should compulsorily be
stopped at least once every 24 hours to ena-
ble the control box to check its own efficiency
at start-up.
Burner halts are normally provided for auto-
matically by the boiler load control system. If
this is not the case, a time switch should be
fitted in series to IN to provide for burner shut-
down at least once every 24 hours.

¢« The RS 50 burners are factory set for two-
stage operation and must therefore be con-
nected to control device TR.
Alternatively, if single stage operation is
required, instead of control device TR install a
jumper lead between terminals T6 and T8 of
connector X4.

WARNING: Do not invert the neutral with
the phase wire in the electricity supply
line. Inverting the wires will make the
burner go into lock-out because of firing

failure.




MIN GAS PRESSURE SWITCH

AIR PRESSURE SWITCH

D897

]

(C) D514
SERVOMOTOR
(D) D517
1 2
Burner off ~ mp <4m Iststage
Burneron  mp <4m 2nd stage
(E) D469

12

ADJUSTMENTS BEFORE FIRST FIRING
Adjustment of the combustion head, and air and
gas deliveries has been illustrated on page 7.

In addition, the following adjustments must also

be made:

- open manual valves up-line from the gas
train.

- Adjust the minimum gas pressure switch to
the start of the scale (A).

- Adjust the air pressure switch to the zero
position of the scale (B).

- Purge the air from the gas line.

Continue to purge the air (we recommend
using a plastic tube routed outside the build-
ing) until gas is smelt.

- Fit a U-type manometer (C) to the gas pres-
sure test point on the sleeve.

The manometer readings are used to calcu-
late the 2nd stage operation burner power
using the tables on page 5.

- Connect two lamps or testers to the two gas
line solenoid valves VR and VS to check the
exact moment at which voltage is supplied.
This operation is unnecessary if each of the
two solenoid valves is equipped with a pilot
light that signals voltage passing through.

Before starting up the burner it is good practice
to adjust the gas train so that ignition takes
place in conditions of maximum safety, i.e. with
gas delivery at the minimum.

SERVOMOTOR (D)

The servomotor provides simultaneous adjust-
ment of the air gate valve, by means of the vari-
able profile cam, and the gas butterfly valve.
The angle of rotation of the servomotor is equal
to the angle on the graduated sector controlling
the gas butterfly valve. The servomotor rotates
through 90 degrees in 12 seconds.

Do not alter the factory setting for the 4 cams;
simply check that they are set as indicated
below:

Cam St2 1 90°

Limits rotation toward maximum position. When
the burner is in 2nd stage operation the gas but-
terfly valve must be fully open: 90°.

Cam St0 1 0°

Limits rotation toward the minimum position.
When the burner is shut down the air gate valve
and the gas butterfly valve must be closed: 0°.
Cam St1 1 15°

Adjusts the ignition position and the output in 1st
stage operation.

Cam MV : not used

BURNER STARTING

Close the control devices and set:

« switch 1)(E) to "Burner ON" position

« switch 2)(E) to "1st STAGE" position.

As soon as the burner starts check the direction
of rotation of the fan blade, looking through the
flame inspection window 18)(A)p.3.

Make sure that the lamps or testers connected
to the solenoids, or pilot lights on the solenoids
themselves, indicate that no voltage is present.
If voltage is present, then immediately stop the
burner and check electrical connections.

BURNER FIRING

Having completed the checks indicated in the
previous heading, the burner should fire. If the
motor starts but the flame does not appear and
the control box goes into lock-out, reset and wait
for a new firing attempt.

If firing is still not achieved, it may be that gas is
not reaching the combustion head within the
safety time period of 3 seconds.

In this case increase gas firing delivery.

The arrival of gas at the sleeve is indicated by
the U-type manometer (C).

Once the burner has fired, now proceed with
global calibration operations.
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BURNER CALIBRATION
The optimum calibration of the burner requires
an analysis of the flue gases at the boiler outlet.

Adjust successively:

1 - First firing output

2 - 2nd stage burner output

3 - 1st stage burner output

4 - Intermediate outputs between 1st and 2nd
stage

5 - Air pressure switch

6 - Minimum gas pressure switch

1- FIRING OUTPUT
According to EN 676 Regulations:

Burners with max. output up to 120 kW

Firing can be performed at the maximum opera-
tion output level. Example:

« Max. operation output 1120 kW

« Max. firing output 1120 kW

Burners with max. output above 120 kW

Firing must be performed at a lower output than

the max. operation output. If the firing output

does not exceed 120 kW, no calculations are

required. If firing output exceeds 120 kW, the

regulations prescribe that the value be defined

according to the control box safety time "ts":

¢ for "ts" = 2s, firing output must be equal to or
lower than 1/2 of max. operation output.

« For "ts" = 3s, firing output must be equal to or
lower than 1/3 of max. operation output.

Example: MAX operation output of 600 kW.
Firing output must be equal to or lower than:
* 300 kW with "ts" = 2s
* 200 kW with "ts" = 3s

In order to measure the firing output:

- Disconnect the plug-socket 19)(A)p.3 on the
ionization probe cable (the burner will fire and
then go into lock-out after the safety time has
elapsed).

- Perform 10 firings with consecutive lock-outs.

On the meter read the quantity of gas burned.

This quantity must be equal to or lower than

the quantity given by the formula, for ts = 3s:

NmS/h (max. burner delivery)
360

Example for G 20 gas (10 kWh/Nm3):

Max. operation output: 600 kW corresponding to
60 Nm3/h.

After 10 firings with lock-outs, the delivery read
on the meter must be equal to or lower than:

60 : 360 = 0,166 Nm3.

2 - 2ND STAGE OUTPUT

2nd stage output of the burner must be set
within the firing rate range shown on page 4.

In the above instructions we left the burner run-
ning in 1st stage operation. Now set switch 2)(A)
to the 2nd stage position: the servomotor will
open, simultaneously, the air gate valve and the
gas butterfly valve to 90°.

Gas calibration

Measure the gas delivery at the meter.

A guideline indication can be calculated from the

tables on page 5, simply read off the gas pres-

sure on the U-type manometer, see fig.(C) on

page 12, and follow the instructions on page 5.

- If delivery needs to be reduced, diminish out-
let gas pressure and, if it is already very low,
slightly close adjustment valve VR.

- If delivery needs to be increased, increase
outlet gas pressure.
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Adjusting air delivery

Progressively adjust the end profile of cam 4)(A)

by turning the cam adjustment screws as they

appear through the access opening 6)(A).

- Turn the screws clockwise to increase air
delivery.

- Turn the screws counter-clockwise to reduce
air delivery.

3-1ST STAGE OUTPUT

Burner power in 1st stage operation must be
selected within the firing rate range shown on
page 4.

Set the switch 2)(A)p.13 to the 1st stage posi-
tion: the servomotor 1)(A) will close the air gate
valve and, at the same time, closes the gas but-
terfly valve down to 15°, i.e. down to the original
factory setting.

Adjusting gas delivery

Measure the delivery of gas from the gas meter.

- If this value is to be reduced, decrease the
angle of cam St1 (B) slightly by proceeding a
little at a time until the angle is changed from
15°to 13° or 11°....

- If it is necessary to increase the mains pres-
sure, move to 2nd stage operation by altering
the setting of switch 2)(A)p.13 and increase
the angle of cam St1, proceeding a little at a
time until the angle is changed from 15° to
17°-19°....

At this point return to 1st stage operation and
measure gas delivery.

Note

The servomotor follows the adjustment of cam
St1 only when the angle is reduced. If, however
the angle must be increased, switch to 2nd
stage operation, increase the angle and then
return to 1st stage operation to check the effect
of the adjustment.

If you increase the angle of St1 while the burner
is operating in 1st stage, lock-out will result.

In order to adjust cam Stl, remove press-fit
cover 1), as shown in fig.(B), extract the relevant
key 2) from inside, and fit it into the keyway in
cam Stl.

Adjustment of air delivery
Progressively adjust the starting profile of cam

4)(A) by turning the screws working throught the
access hole 6)(A). It is preferable not to turn the
first screw since this is used to set the air gate
valve to its fully-closed position.

4 - INTERMEDIATE OUTPUTS

Adjustment of gas delivery
No adjustment of gas delivery is required.

Adjustment of air delivery

Switch off the burner using switch 1)(A)p.13,
disengage the variable profile cam, set the ser-
vomotor shaft slot 2)(A) to a vertical position and
turn the central screws of the cam so that the
cam offers a progressive gradient. Try turning
the cam back and forth by hand a few times until
the movement is completely smooth with no
signs of sticking.

Do not alter the position of the screws at each
end of the cam track, which have already been
adjusted for 1st and 2nd stage air gate valve
control.

Note

Once you have finished adjusting 2nd stage -
1st stage - intermediate outputs, check ignition
once again: noise emission at this stage must
be identical to the following stage of operation. If
you notice any sign of pulsations, reduce the
ignition stage delivery.
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5 - AIR PRESSURE SWITCH (A)

Adjust the air pressure switch after having per-
formed all other burner adjustments with the air
pressure switch set to the start of the scale (A).
With the burner operating in 1st stage, increase
adjustment pressure by slowly turning the rela-
tive knob clockwise until the burner locks out.
Then turn the knob anti-clockwise by about 20%
of the set point and repeat burner starting to
ensure it is correct.

If the burner locks out again, turn the knob anti-
clockwise a little bit more.

Attention

As a rule, the air pressure switch must limit the
CO in the fumes to less than 1% (10,000 ppm).
To check this, insert a combustion analyser into
the chimney, slowly close the fan suction inlet
(for example with cardboard) and check that the
burner locks out, before the CO in the fumes
exceeds 1%.

The air pressure switch may operate in "differ-
ential" operation in two pipe system. If a nega-
tive pressure in the combustion chamber during
pre-purging prevents the air pressure switch
from switching, switching may be obtained by fit-
ting a second pipe between the air pressure
switch and the suction inlet of the fan. In such a
manner the air pressure switch operates as dif-
ferenzial pressure switch.

Warning

The use of the air pressure switch with differen-
tial operation is allowed only in industrial appli-
cations and where rules enable the air pressure
switch to control only fan operation without any
reference to CO limit.

6 - MINIMUM GAS PRESSURE SWITCH (B)
Adjust the minimum gas pressure switch after
having performed all the other burner adjust-
ments with the pressure switch set at the start of
the scale (B).

With the burner operating in 2nd stage, increase
adjustment pressure by slowly turning the rela-
tive knob clockwise until the burner locks out.
Then turn the knob anti-clockwise by 0,2 kPa
(2 mbar) and repeat burner starting to ensure it
is uniform.

If the burner locks out again, turn the knob anti-
clockwise again by 0,1 kPa (1 mbar).

1 kPa = 10 mbar

WARNING

FLAME PRESENT CHECK (C)

The burner is fitted with an ionisation system
which ensures that a flame is present. The mini-
mum current for plant operation is 5 pA.

The burner provides a much higher current, so
that controls are not normally required. How-
ever, if it is necessary to measure the ionisation
current, disconnect the plug-socket 19)(A)p.3 on
the ionisation probe cable and insert a direct
current microamperometer with a base scale of
100 pA.

Carefully check polarities!
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(A)

BURNER OPERATION

NORMAL FIRING
(n° = seconds from instant 0) BURNER STARTING (A)

. . Control device TL closes.
Servomotor starts: it rotates during

opening up to the angle set on cam
Stl.
After about 3s:
« 0s : The control box starting cycle begins.
¢ 2s : Fan motor starts.
¢ 3s : Servomotor starts: it rotates during
opening until contact on cam St2 is
tripped.
The air gate valve is positioned to 2nd
stage output.

Pre-purge stage with air delivery at

2nd stage output.
Duration 25 seconds.

« 28s : Servomotor starts: it rotates during
closing up to the angle set on cam
Stl.

¢« 43 s : The air gate valve and the gas butter-
fly are positioned to 1st stage output.
Ignition electrode strikes a spark.

Safety valve VS and adjustment valve
VR (rapid opening) open. The flame
is ignited at a low output level, point
A. Output is then progressively

increased, with the valve opening
slowly up to 1st stage output, point B.

* 45s : The spark goes out.

A « 53 s : If remote control device TR is closed

3 wtta

or if it has been replaced by a jumper,
esee the servomotor will continue to turn
until the cam St2 come into operation,
setting the air gate valve and the gas
butterfly valve to the 2nd stage opera-
tion position, section C-D.

O Off ® Yellow
For further details see page 17.

[0 Green A Red The control box starting cycle ends.
STEADY STATE OPERATION (A)

System equipped with one control device TR.
Once the starting cycle has come to an end,
control of the servomotor passes on to the con-

D3028

(B)

NO FIRING trol device TR that controls boiler temperature or

pressure, point D.
(The control box will continue, however, to mon-

itor flame presence and the correct position of

the air pressure switch).

« When the temperature or the pressure
increases until the control device TR opens,
the servomotor closes the gas butterfly valve
and the air gate valve and the burner passes
from the 2nd to the 1st stage of operation,

section E-F.

« When the temperature or pressure decreases

until the control device TR closes, the servo-
motor opens the gas butterfly valve and the

air gate valve and the burner passes from the

1st to the 2nd stage of operation, and so on.
¢ The burner stops when the demand for heat

is less than the amount of heat delivered by

the burner in the 1st stage, section G-H. Con-

trol device TL now opens, the servomotor
returns toward the 0° position, limited in this

movement by cam St0. The air gate valve

closes completely to reduce heat losses to a

minimum.
Systems not equipped with control device TR

(jumper wire installed)

The burner is fired as described in the case
above. If the temperature or pressure increase
until control device TL opens, the burner shuts

down (Section A-A in the diagram).

FIRING FAILURE (B)

If the burner does not fire, it goes into lock-out
within 3 s of the opening of the gas solenoid
valve and 49 s after the closing of control
device TL. The control box red pilot light will

O Off @ Yellow A Red light up.
For further details see page 17. BURNER FLAME GOES OUT DURING OPER-
ATION
D3029 If the flame should accidentally go out during

operation, the burner will lock out within 1s.
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FINAL CHECKS (with burner running)

« Disconnect one of the wires on the minimum
gas pressure switch:

« Open remote control device TL:

« Open remote control device TS:

the burner must stop

¢ Disconnect the common wire P from the air
pressure switch:

« Disconnect the ionisation probe lead:

the burner must lock out

« Make sure that the mechanical locking sys-
tems on the various adjustment devices are
fully tightened.

MAINTENANCE

Combustion

The optimum calibration of the burner requires
an analysis of the flue gases. Significant differ-
ences with respect to the previous measure-
ments indicate the points where more care
should be exercised during maintenance.

Gas leaks
Make sure that there are no gas leaks on the
pipework between the gas meter and the burner.

Gas filter
Change the gas filter when it is dirty.

Flame inspection window
Clean the flame inspection window (A).

Combustion head

Open the burner and make sure that all compo-
nents of the combustion head are in good condi-
tion, not deformed by the high temperatures,
free of impurities from the surroundings and cor-
rectly positioned. If in doubt, disassemble the
elbow fitting 7)(B).

Servomotor

Disengage the cam 4)(A)p.14 from servomotor,
by turning slot 2)(A)p.14 through 90° and turn it
backward and forward by hand to make sure it is
free moving. Now engage cam 4)(A)p.14 again.

Burner

Check for excess wear or loose screws in the
mechanisms controlling the air gate valve and
the gas butterfly valve. Also make sure that the
screws securing the electrical leads in the
burner connections are fully tightened.

Clean the outside of the burner, taking special
care with the transmission joints and cam
4)(A)p.14.

Combustion

Adjust the burner if the combustion values found
at the beginning of the operation do not comply
with the regulations in force, or at any rate, do
not correspond to good combustion. Use the
appropriate card to record the new combustion
values; they will be useful for subsequent con-
trols.

TO OPEN THE BURNER (B):

- Switch off the electrical power.

- Remove screw 1) and withdraw cover 2).

- Disengage the articulated coupling 3) from
the graduated sector 4).

- Remove screw 5), the split pin 9) and pull the
burner back by about 100 mm on the slide
bars 6). Disconnect the probe and electrode
leads and then pull the burner fully back.

- Turn the burner as shown in the figure and fit
the split pin 9) into one of the slide bar holes
so that the burner remains in position.

Now extract the gas distributor 7) after having

removed the screw 8).

TO CLOSE THE BURNER (B):

- Remove the split pin 9) and push the burner
until it is about 100 mm from the sleeve.

- Re-connect the leads and slide in the burner
until it comes to a stop.

- Refit screw 5), the split pin 9) and pull the
probe and electrode leads gently out until
they are slightly stretched.

- Re-couple the articulated coupling 3) to the
graduated sector 4).



BURNER START-UP CYCLE DIAGNOSTICS
During start-up, indication is according to the followin table:

COLOUR CODE TABLE

Sequences Colour code
Pre-purging 000000000
Ignition phase 000000000
Operation, flame ok Oooooooooo
Operating with weak flame signal goOooOoooOoono
Electrical supply lower than ~ 170V 0A0AGAOALO
Lock-out AAAAAAAAAL
Extraneous light ADAOAOAOA
Key: O Off ® Yellow [ Green A Red

RESETTING THE CONTROL BOX AND USING DIAGNOSTICS

The control box features a diagnostics function through which any causes of malfunctioning are easily identified (indicator: RED LED).

To use this function, you must wait at least 10 seconds once it has entered the safety condition (lock-out ), and then press the reset button.
The control box generates a sequence of pulses (1 second apart), which is repeated at constant 3-second intervals.

Once you have seen how many times the light pulses and identified the possible cause, the system must be reset by holding the button
down for between 1 and 3 seconds.

RED LED on Press reset Interval
wait at least 10s Lock-out for > 3s Pulses 3s Pulses

The methods that can be used to reset the control box and use diagnostics are given below.

RESETTING THE CONTROL BOX
To reset the control box, proceed as follows:
- Hold the button down for between 1 and 3 seconds.
The burner restarts after a 2-second pause once the button is released.
If the burner does not restart, you must make sure the limit thermostat is closed.

VISUAL DIAGNOSTICS

Indicates the type of burner malfunction causing lock-out.

To view diagnostics, proceed as follows:

- Hold the button down for more than 3 seconds once the red LED (burner lock-out) remains steadily lit.
A yellow light pulses to tell you the operation is done.
Release the button once the light pulses. The number of times it pulses tells you the cause of the malfunction, according to the coding
system indicated in the table on page 19.

SOFTWARE DIAGNOSTICS
Reports burner life by means of an optical link with the PC, indicating hours of operation, number and type of lock-outs, serial number of
control box etc ...
To view diagnostics, proceed as follows:
- Hold the button down for more than 3 seconds once the red LED (burner lock-out) remains steadily lit.
A yellow light pulses to tell you the operation is done.
Release the button for 1 second and then press again for over 3 seconds until the yellow light pulses again.
Once the button is released, the red LED will flash intermittently with a higher frequency: only now can the optical link be activated.

Once the operations are done, the control box’s initial state must be restored using the resetting procedure described above.

BUTTON PRESSED FOR CONTROL BOX STATUS

Between 1 and 3 seconds Control box reset without viewing visual diagnostics.

Visual diagnostics of lock-out condition:

More than 3 seconds (LED pulses at 1-second intervals).

More than 3 seconds starting from the visual | Software diagnostics by means of optical interface and PC (hours of operation, malfunc-
diagnostics condition tions etc. can be viewed)

The sequence of pulses issued by the control box identifies the possible types of malfunction, which are listed in the table on page 19.
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SIGNAL FAULT PROBABLE CAUSE SUGGESTED REMEDY
2 x blinks After pre-purge and 1 - The solenoid VR allows little gas through . . ............ Increase
safety time, the burner 2 - Solenoid valves VR or VS failtoopen ................ Renew the coil or rectifier panel
L goes tolock-outandthe |3 - Gas pressure t00 oW .. .........c.ovuriinennnnan. Increase pressure at governor
flame does not appear 4 - Ignition electrode wrongly adjusted. .. ................ Adjust, see fig. (C)p. 6
5 - Electrode grounded due to brocken insulation .......... Replace
6 - High voltage cable defective .. ...................... Replace
7 - High voltage cable deformed by high temperature . . . .. .. Replace and protect
8 - Ignition trasformer defective .. ................... ... Replace
9 - Erroneous valve or trasformer electrical connections.. . . . . Check
10 - Control box defective . ....... ... ... ... ... oL, Replace
11 - A cock down-line of the gas trainisclosed . ............ Open
12 - Airinpipework. .. ... Bleed air
13 - VS and VR gas valves unconnected or with interrupted coil . . Check connections or replace coil
3 x blinks The burner does not start |14 - Air pressure switch in operating position Adjust or replace
and lock-out warning
oo appears
The burner starts and Air pressure switch inoperative due to
then locks out insufficient air pressure:
15 - Air pressure switch adjusted badly ... ................ Adjust or replace
16 - Pressure switch pressure point pipe blocked ........... Clean
17 - Head wrongly adjusted . .. ......... .. ... .. ..., Adjust
18 - High negative draftinchamber......................... Connect air pressure switch to fan suction inlet
Lock-out during pre-purg- (19 - Defective motor remote control switch . .. ................ Replace
ing 20 - Defective electrical motor .......................... Replace
21 - Motor protection tripped . ........... ... ... Reset thermal cut-out when third phase
is re-connected
4 x blinks The burner starts and 22 - Flame simulation. . ............ .. i Replace control box
PP then locks out
Lock out when burner 23 - Flame remains in combustionhead .................. Eliminate persistence of flame
stops or flame simulation or replace control box
7 x blinks The burner goes to lock- |24 - The solenoid VR allows little gas through . . ............ Increase
out right after flame 25 - lonisation probe wrongly adjusted. . .. ................ Adjust, see fig. (C)p. 6
o000 000 appearance 26 - Insufficient ionisation (lessthan 5 pA). ... ............. Check probe position
27 - Probegrounded . ........ .. ... Withdraw or replace cable
28 - Burner poorlygrounded . ........... .. ... ... Check grounding
29 - Phase and neutral wires inverted . ................... Correct by interventing
30 - Defective control box. .. ........ ... ... . Replace
Burner locks out at transi- (31 - Too much airortoolittlegas. .. ..................... Adjust air and gas
tion between 1st and 2nd
stage or between 2nd and
1st stage
During operation, the 32 - Probe or ionisation cable grounded .................. Replace worn parts
burner stops in lock out 33 - Faultonair pressure switch ........................ Replace
10 x blinks The burner does not start |34 - Erroneous electrical connections . ................... Check connections
and lock-out warning
o000 0O appears
06000 The burner goes to lock- |35 - Control box defective ................. ... .. ....... Replace
out 36 - Presence of electromagnetic disturbance. ............. Use the radio disturbance protection kit
No blink The burner does not start |37 - No electrical power supply . ........ ... .. ... ....... Close all switches - Check connections
38 - A limiter or safety control deviceisopen............... Adjust or replace
39 - Control box fusesblown ........................... Replace
40 - Control box lock-out ........................... ... Reset control box
41 - Nogas supply. ... Open the manual valves between meter and train
42 - Mains gas pressure insufficient. . ................. ... Contact your GAS COMPANY
43 - Minimum gas pressure switch failstoclose ............ Adjust or replace
44 - Servomotor fails to move to Stl position. . ............. Replace
The burner repeats the 45 - Mains gas pressure is near the value to which the . ... ... Reduce operating pressure
starting cycle without lock min. gas pressure switch gas is adjusted. The of minimum gas pressure switch.
out repeated drop in pressure which follows valve Replace gas filter
opening causes temporary opening of the pressure
switch itself, the valve immediately closes and the
burner comes to a halt. Pressure increases again, the
pressure switch closes again and the firing cycle is
repeated. The sequence repeats endlessly.
Ignition with pulsation 46 - Poorly adjustedhead .. ......... .. ... .. ... Adjust, see p. 7
47 - Ignition electrode wrongly adjusted. . .. ............... Adjust, see fig. (C)p. 6
48 - Poorly adjusted fan air gate: toomuch air. .. ........... Adjust
49 - Output during ignition phase istoo high .. ............. Reduce
The burner does not pass |50 - Remote control device TR does notclose ............. Adjust oe replace
to 2nd stage 51 - Defective control box. . ......... ... ... ... . .. Replace
52 - Servomotorfaulty . ......... ... .. .. . Replace
Burner stops with air gate |53 - Sevomotorfaulty . . .. .......... ... .. .. .. Replace

valve open
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ACCESSORIES (optional):
* KIT FOR LPG OPERATION: The kit allows the RS 50 burners to operate on LPG.

BURNER RS 50

Output kW 140 + 581

Blast tube length mm 216 351
Code 3010083 3010084
* VIBRATION REDUCTION KIT

BURNER RS 50

Output kW 116 + 580

Blast tube length mm 216 351
Code 3010200

* GROUND FAULT INTERRUPTER: code 3010321
e GAS TRAIN ACCORDING TO REGULATION EN 676 (with valv es, pressure governor and filter) : see page 8.

* RADIO DISTURBANCEPROTECTION KIT

If the burner is installed in places particularly subject to radio disturbance (emission of signals exceeding 10 V/m) owing to the presence of an
INVERTER, or in applications where the length of the thermostat connections exceeds 20 metres, a protection kit is available as an interface
between the control box and the burner.

BURNER RS 50
Code 3010386

Important: The installer is responsible for the addition of any safety device not forseen in the present manual.
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+ LPG BT : RS 50 BIgk k28 22 £ 1L B # /5 TiE1T LPG.

WhisE 2% RS 50

71 kw 140 + 581
RRIGEETCE mm 216 351
K 3010083 3010084
- HRBAH

WhisE 2% RS 50

71 kw 116 + 580

BRI E mm 216 351
RZ] 3010200

o EHITEEETRESE - XA 3010321
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RIELLO

Registered Office - 24 & {3 it AT 7E b :

RIELLO S.p.A.
1-37045 Legnago (VR)
Tel.: +39.0442.630111
http:// www.riello.it
http:// www.riello.com

Manufacturing site:

Riello Heating Equipment (Shanghai) CO., LTD
No. 388, Jinbai Road - Jinshan Industrial Zone
201506 - Shanghai

CHINA

P

Riello Heating Equipment (Shanghai) CO., LTD
FUHEH A% (Bilg) AIRAT
b4l AKX 4 # 388 5

Subject to modifications - {7 B 58 AR



