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Monoblock FGR Burners
Ultra Low NOx Gas Burners - NOx < 30 mg/Nm3
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F G R  T E C H N O L O G Y

DUE T O  T HE  S IGN IF I C A N T  INC RE A SE  OF  P OL L U TA N T S  IN  T HE SE  L A S T  Y E A R S ,  AT T EN T ION T O 

PERF ORM A NC E ,  ENER G Y  E F F I C I ENC Y  A ND EMI S S ION REDUC T ION A RE  BEC OMING MORE  IMP OR TA N T  A L L 

A R OUND T HE  W ORL D,  IN  PA R T I C UL A R  IN  A L L  T HE  H IGHLY  INDUS T R I A L I Z ED  C OUN T R IE S . 

In  o r der  t o  c ompl y  W I T H  t he  inc r eas ing 

demand o f  ve r y  l o w NO x  emis s ions ,  R IE L L O 

has  de ve loped a  new r ang e  o f  Monob loc k 

and Dua l  B lo c k  bur ner s ,  equ ipped w i t h 

ad v anc ed L o w NO x  c ombus t ion  heads  and 

w i t h  t he  F GR  ( F lue  g as  Rec i r c u la t ion )  l o w 

emis s ion  t e c hno log y,  w hic h  a r e  su i t ab le 

t o  ac h ie ve  t he  mo s t  r e s t r i c t i v e  emi s s ion 

l imi t s .

F GR  T E C HNOL OG Y  I S  B A SED  ON T HE 

REC IR C UL AT ION OF  A  PA R T  OF  T HE  E X H AUS T 

G A S ,  W HIC H  I S  IN T R ODUC ED IN  T HE  A IR  INL E T 

S IDE  OF  T HE  BURNER ;  A N  IN T EGR AT ED  D IG I TA L 

BURNER  M A N AGEMEN T  S Y S T EM,  T HR OUGH T HE 

AC T ION  OF  INDEPENDEN T  SER V OMO T OR S ,  A L L O W S 

T HE  C ON T R OL  OF  A IR ,  F UE L  A ND E X H AUS T  G A S 

PR OP OR T ION IN  E V ER Y  W ORK ING P O IN T,  IN 

ORDER  T O  RE AC H V ER Y  L O W NOX  EMI S S IONS , 

W HI L E  M A IN TA IN ING H IGH RE L I A B I L I T Y  A ND 

S A F E T Y  OF  OPER AT ION. 
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W i t h  many  year s  o f  e x per ienc e  in  t he 

de s ig n  and manu f ac t ur e  o f  Bur ner s ,  R ie l l o 

has  de ve loped a  new r ang e  o f  C ommer c ia l 

and Indus t r ia l  p r oduc t s ,  t he  New R S /E-/

E V  F GR  S e r ie s ,  based on F GR  ( F lue  g as 

Rec i r c u la t ion )  l o w emis s ion  t e c hno log y, 

su i t ab le  t o  ac h ie ve  e x t r eme l y  L o w NO x 

emis s ion  per f o r manc e,  l o wer  t han 30  mg /

Nm3 @ 3.5% O2 .

T he  R S /E-/E V  F GR  bur ner s  s e r ie s  oper a t ion 

i s  based on a  D ig i t a l  Bur ner  Manag emen t 

Sy s t em,  w hic h  i s  ab le  t o  manag e  t he  a i r-

f ue l  r a t io  by  independen t  se r v omo t o r s  in 

o r der  t o  ob t a in  a  pe r f e c t  ou t pu t  c on t r o l 

and t o  a s sur e  a  c o r r ec t  l o w po l lu t ing 

c ombus t ion  and a  s a f e  oper a t ion  on a l l 

modula t ion  r ang e.

T he  monob loc k  c on f i g ur a t ion  a l l o w s 

hav ing  a l l  t he  c omponen t s  in t eg r a t ed  in 

a  c ompac t  s i ze ,  in  o r der  t o  f ac i l i t a t e  and 

make e x t r eme l y  eas y  t he  in s t a l la t ion  and 

main t enanc e.

ULTRA LOW NOX GAS FGR MONOBLOCK BURNERS
R S  4 1 0 ÷2 0 0 0 / E  -  / E V  F G R  S E R I E S

BURNER MODEL
RS 410/E-EV FGR 595 ÷ 1210/3820 kW
RS 510/E-EV FGR 660 ÷ 1800/4800 kW
RS 610/E-EV FGR 912 ÷ 2200/5850 kW
RS 810/E-EV FGR 1100 ÷ 3500/6990 kW
RS 1000/E-EV FGR 1100 ÷ 4000/10100 kW
RS 1200/E-EV FGR 1500 ÷ 5500/11100 kW
RS 1300/E-EV FGR 2500 ÷ 7500/13000 kW
RS 1600/E-EV FGR 3065 ÷ 9503/15560 kW
RS 2000/E-EV FGR 4000 ÷ 12000/19500 kW
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F IRING RATES

Please  no t e:  i t  i s  impor t an t  t o  be  awar e 

t ha t  t he  use  o f  t he  F lue  Gas  Rec i r c u la t ion 

( F GR )  f unc t ion,  in  o r der  t o  ac h ie ve  an  ULT R A 

L o w NO x  emis s ion  per f o r manc e,  mig h t  l o wer 

t he  bur ner ’ s  ma x imum ou t pu t ,  bec ause  t he 

ma x imum amoun t  o f  c ombus t ion  a i r  t ha t 

c an  be  in t r oduc ed w i l l  be  r educ ed,  and s o 

t he  ox y g en c onc en t r a t ion. 

T he  sho w n f i r ing  r a t e s  a r e  ob t a ined in 

spec ia l  t e s t  bo i l e r s ,  ac c o r d ing  t o  EN  676 

r eg u la t ion  and r e f e r r ed  t o  a  L o w NO x 

per f o r manc e  c on f o r ming  t o  t he  C la s s  3  o f 

EN676,  w i t h  0% o f  F lue  Gas  Rec i r c u la t ion; 

b y  inc r eas ing  t he  r e c i r c u la t ion  % in  o r der 

t o  ac h ie ve  an  ULT R A  L o w NO x  emis s ion  t he 

bur ner ’ s  ma x imum ou t pu t  w i l l  be  r educ ed. 

A  F lue  Gas  Rec i r c u la t ion  % needed t o  ob t a in 

an  U l t r a  L o w NO x  per f o r manc e  o f  30  mg /Nm3 

w i l l  in v o l ve  a  ma x imum ou t pu t  r educ t ion  o f 

a t  l i s t  20%. 
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RS 410/E-EV FGR

RS 510/E-EV FGR

RS 610/E-EV FGR RS 810/E-EV FGR

Test conditions
conforming to EN676 
Temperature: 20°C
Pressure: 1013,5 mbar
Altitude: 0 m a.s.l.
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Useful working field
for choosing the
burner

Modulation range

Test conditions
conforming to 
EN676 
Temperature: 20°C
Pressure: 1013,5 
mbar
Altitude: 0 m a.s.l.
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O V E R A L L  D I M E N S I O N S  ( m m )

BURNER

RS 410-610/E-EV FGR

  MODEL A B C D E F* G H I L M N O P** R S

RS 410/E-EV FGR 1178 517 178 313 520 DN65 1140 790 340 1015 615 528 290 177 890 DN100

RS 510/E-EV FGR 1260 517 178 313 520 DN65 1140 790 360 1015 620 528 290 177 890 DN125

RS 610/E-EV FGR 1260 517 178 336 520 DN65 1215 790 365 1015 632 528 290 177 890 DN150
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* The gas adaptor is set also for DN 80 bore.
** Maximum position for the extraction of the servomotor cover.
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RS 810/E-EV FGR

  MODEL A C D E F G I L M N P R R1 S T

RS 810/E-EV FGR 1197 173 363 585 DN80 577 405 1222 645 260 1345 1055 6” - DN 150 450 558

O V E R A L L  D I M E N S I O N S  ( m m )

BURNER
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O V E R A L L  D I M E N S I O N S  ( m m )

BURNER
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RS 1000-1200/E-EV FGR

  MODEL A B C D E F G H I L R

RS 1000/E-EV FGR 1637 669 200 413 885 DN80 1510 1338 485 1493 1350

RS 1200/E-EV FGR 1637 670 200 456 885 DN80 1630 1338 463 1493 1350
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RS 1300-1600-2000/E-EV FGR

P
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  MODEL A C D E F H I L P R T

RS 1300/E-EV FGR 1782 220 544 960 DN80 1463 383 1928 1880 1565 613

RS 1600/E-EV FGR 1785 220 544 960 DN100 1463 544 1922 1880 1565 852

RS 2000/E-EV FGR 1782 220 590 960 DN100 1463 562 1922 1880 1565 852

O V E R A L L  D I M E N S I O N S  ( m m )

BURNER
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O V E R A L L  D I M E N S I O N S  ( m m )

BURNER - BOILER MOUNT ING FLANGE
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MODEL A B C W3 W4
RS 410/E-EV FGR 335 452 M18 400 430.5

RS 510/E-EV FGR 335 452 M18 400 430.5

RS 610/E-EV FGR 350 452 M18 400 430.5

RS 810/E-EV FGR 400 495 M18 530 530

RS 1000/E-EV FGR 460 608 M20 530 530

RS 1200/E-EV FGR 500 608 M20 530 530

MODEL A B C D E F
RS 1300/E-EV FGR 580 215 220 M20 645 620

 RS 1600/E-EV FGR 580 215 220 M20 645 620

 RS 2000/E-EV FGR 580 215 220 M20 645 620

PACKAGING

MODEL X Y Z kg

RS 410/E-EV FGR 2040 1280 1125 265

RS 510/E-EV FGR 2040 1280 1125 265

RS 610/E-EV FGR 2040 1280 1125 295

RS 810/E-EV FGR 2150 1070 1425 320

RS 1000/E-EV FGR 2640 1700 1750 450

RS 1200/E-EV FGR 2640 1700 1750 470

RS 1300/E-EV FGR 2960 1750 1800 1180

RS 1600/E-EV FGR 2960 1750 1800 1180

RS 2000/E-EV FGR 2960 1750 1800 1220
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DESIGNAT ION OF SERIES

S P E C I F I C A T I O N

Series: R

Fuel: S Natural Gas

L Light oil

LS Light oil/Natural Gas

N Heavy oil

Size:

Setting: /1   Single stage

/B   Two stage

/M   Modulating-Mechanical cam

/E   Electronic cam

/P   Proportioning air/gas valve

/EV  Electronic cam predisposed for variable speed (with inverter)

/EVi Electronic cam with integrated inverter

Emission: ... or C01 Class 1 EN676

MZ Class 2 EN676

BLU Class 3 EN676

MX Class 3 EN676

FGR Ultra Low NOx

Head length: TC   standard head

TL   extended head

Flame control system:   FS1 Standard/Intermittent (at least 1 stop every 24 h)

FS2 Continuous  (1 stop every 72 h)

Electrical supply to the system:

1/230/50 1/230V/50Hz

3/230/50 3/230V/50Hz

3/400/50 3N/400V/50Hz

3/230-400/50 3/230V/50Hz - 3N/400V/50Hz

3/220/60 3/220V/60Hz

3/380/60 3N/380V/60Hz

3/220-380/60 3/220/60Hz - 3N/380V/60Hz

Auxiliary voltage: 230/50-60 230V/50-60H

110/50-60 110V/50-60Hz

R S 410 /E FGR TC FS1 3/400/50 230/50-60

BASIC DESIGNATION

EXTENDED DESIGNATION
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Monoblock forced draught, Ultra Low NOx gas burner with Flue Gas Recirculation (FGR) system, with 
modulating operation, fully automatic, made up of:

- High performance fan with low sound emissions
- Air suction circuit
- Air damper for air setting controlled by a high precision servomotor
- Air pressure switch
- Three-phase Fan starting motor
- Low emission combustion head, that can be set on the basis of required output, fitted with:
		  - stainless steel end cone, resistant to corrosion and high temperatures
		  - flame stability disk
- Automatic regulator for gas delivery, controlled by a high precision servomotor
- Burner Pilot Ignition system, with dedicated gas train (on RS 1000-2000/E-EV FGR models), to assure a 

high ignition reliability
- Flue gas recirculation butterfly valve controlled by a high precision servomotor
- Flue gas recirculation temperature probe to prevent condensation in burner intake
- Maximum gas pressure switch, with pressure test point, to stop the burner in the case of excess pressure 

on the fuel supply line
- LMV51.300 Digital Burner Management System,
		  - for control of air, fuel and exhaust gas proportion in every working point
		  - for output modulation with incorporated PID control of temperature or pressure of the heat 		

	 generator
		  - with indication of operating status and parameters, error messages and diagnosis of fault causes
- Operator panel with LCD Display Interface, for combustion system commissioning and monitoring
- Burner safety control included on Electronic Cam device
- UV sensor for flame detection 
- Main electrical supply terminal board
- Burner on/off switch
- Manual or automatic output increase/decrease switch
- Contacts motor and thermal relay with release button
- Motor internal thermal protection
- Clean contacts relay
- Burner failure led signal and lighted release button
- Hinge for opening the burner and inspecting the combustion head
- Lifting rings

Standard equipment:
Thermal insulation screen
- Screws to fix the burner flange to the boiler
- Screws to fix the gas train flange
- Gasket for gas train flange
- Pressure switch for leak detection control of gas train
- Spare parts catalogue
- Instruction handbook for installation, use and maintenance

STATE OF SUPPLY

S P E C I F I C A T I O N
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CODE MODEL

HEAT OUTPUT
NATURAL GAS

TOTAL
ELECTRICAL

POWER
(kW)

CERTIFICATION NOTE

(kW) (Nm3/h)

On demand RS 410/E FGR TC FS1 3/400/50 595/1210 - 3820 50/150 - 445 10,6 CE-0123CU1034 (1)(2)(4)

On demand RS 510/E FGR TC FS1 3/400/50 660/1800 - 4800 68/180 - 525 13,9 CE-0123CU1034 (1)(3)(4)

On demand RS 610/E FGR TC FS1 3/400/50 912/2200 - 5850 100/220 - 625 16,9 CE-0123CU1034 (1)(3)(4)

On demand RS 810/E FGR TC FS1 3/400/50 1100/3500 - 6990 120/350 - 700 24 CE-0123CU1078 (1)(3)(4)

On demand RS 1000/E FGR TC FS1 3/400/50 1100/4000 - 10100 110/400 - 1010 25,7 (1)(3)(4)

On demand RS 1200/E FGR TC FS1 3/400/50 1500/5500 - 11100 150/550 - 1110 28,7 (1)(3)(4)

On demand RS 1300/E FGR TC FS1 3/400/50 2500/7500 - 13000 250/750 - 1300 34,7 (1)(3)(4)

On demand RS 1600/E FGR TC FS1 3/400/50 3065/9503 - 15560 307/950 - 1556 41,5 (1)(3)(4)

On demand RS 2000/E FGR TC FS1 3/400/50 4000/12000 - 19500 400/1200 - 1950 49,3 (1)(3)(4)

On demand RS 410/EV FGR TC FS1 3/400/50 595/1210 - 3820 50/150 - 445 10,6 CE-0123CU1034 (1)(4)

On demand RS 510/EV FGR TC FS1 3/400/50 660/1800 - 4800 68/180 - 525 13,9 CE-0123CU1034 (1)(4)

On demand RS 610/EV FGR TC FS1 3/400/50 912/2200 - 5850 100/220 - 625 16,9 CE-0123CU1034 (1)(4)

On demand  RS 810/EV FGR TC FS1 3/400/50 1100/3500 - 6990 120/350 - 700 24 (1)(4)

On demand RS 1000/EV FGR TC FS1 3/400/50 1100/4000 - 10100 110/400 - 1010 25,7 (1)(4)

On demand RS 1200/EV FGR TC FS1 3/400/50 1500/5500 - 11100 150/550 - 1110 28,7 (1)(4)

On demand RS 1300/EV FGR TC FS1 3/400/50 2500/7500 - 13000 250/750 - 1300 34,7 (1)(4)

On demand RS 1600/EV FGR TC FS1 3/400/50 3065/9503 - 15560 307/950 - 1556 41,5 (1)(4)

On demand RS 2000/EV FGR TC FS1 3/400/50 4000/12000 - 19500 400/1200 - 1950 49,3 (1)(4)

BURNERS

A V A I L A B L E  M O D E L S 

(1) Power range referred to a Low NOx performance conforming to the Class 3 of EN676 European Standard, with 0% of Flue Gas 		
     Recirculation; by increasing the recirculation % in order to achieve an ULTRA Low NOx emission the burner’s maximum output will 	
     be reduced
(2) Direct starter fan motor
(3) Star delta fan motor starter
(4) According to 2016/426/EU - 2014/35/EU - 2014/30/EU - 2014/68/EU - 2006/42 EC Directive.

For more information about product codes, please contact Riello Burners Commercial and Technical 
Department, our Application Engineers will be pleased to help you.
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* 230V/50Hz - 220V/60Hz electrical supply.
The valve seal control device is compulsory (conforming to EN 676) on gas trains to burners with a maximum output over 1200 kW.
The seal control function is managed by LMV control box, by installation on gas train of a pressure switch supplied, as standard 
equipment with the burner.
To select the gas train please refer to the technical data leaflet and/or instruction manual.
(1)	 Additional flange kit code 20185515 needed for seal control function
(2) 	 øin = DN 65, øout = DN 80.
(3) 	 To be used with gas train and burner opening on the left (fan motor side).

(1)	 Additional flange kit code 20185515 needed for seal control function
(2) 	 øin = DN 65, øout = DN 80.
l 	 Gas train not available or not suitable for the matching to the burner.

 GAS TRAIN ADAPTER CODE

CODE MODEL Ø RS 810 RS 1000 RS 1200

20137718* VGD 50/1 - RT 122 (1) Rp 2” l l l

20140762* VGD 65/1 - FT 122 DN 65 (2)
20059331 / 

(3010222+20059331) (3) l l

20140763* VGD 80/1 - FT 122 DN 80
20059331 / 

(3010222+20059331) (3)
20066268 / (3010222 + 20066268) (3)

20169193* VGD 100/1 - FT 122 DN 100
20059332 /

(3010223+20059331) (3)
20066278 / (3010223 + 20066268) (3)

20169195* VGD 125/1 - FT 122 DN 125
20059333 / 

(3010224+20059331) (3)
20066284 / (3010224 + 20066268) (3)

 GAS TRAIN ADAPTER CODE

CODE MODEL Ø RS 1300 RS 1600 RS 2000

20137718* VGD 50/1 - RT 122 (1) Rp 2” l l l

20140762* VGD 65/1 - FT 122 DN 65 (2) l l l

20140763* VGD 80/1 - FT 122 DN 80 l l l

20169193* VGD 100/1 - FT 122 DN 100 20130602 20130616

20169195* VGD 125/1 - FT 122 DN 125 20130606 20130617

* 230V/50Hz - 220V/60Hz electrical supply.
** 230V/50Hz electrical supply.
The valves seal control device is compulsory (conforming to EN 676) on gas trains to burners with a maximum output over 1200 kW.
The seal control function is managed by REC control box, by installation on gas train of a pressure switch (please see Gas train 
accessories paragraph).
To select the gas train please refer to the instruction manual.
(1)	 Additional flange kit code 20185515 needed for seal control function
(2) 	 øin = DN 65, øout = DN 80.
l 	 Not available.
□ 	 Additional adapter not necessary, the gas train may be connected directly to the burner.

GAS TRAINS 

A V A I L A B L E  M O D E L S

GAS TRAIN ADAPTER CODE

CODE MODEL Ø RS 410 RS 510 RS 610

3970250* MB 415/1 - RT 52 Rp 1” ½ l l l

3970257* MB 420/1 - RT 52 Rp 2” l l l

20137718* VGD 50/1 - RT 122 (1) Rp 2” 3000826 + 20042324 l

20140762* VGD 65/1 - FT 122 DN 65 (2) □

20140763* VGD 80/1 - FT 122 DN 80 □

20169193* VGD 100/1 - FT 122 DN 100 3010370

20169195* VGD 125/1 - FT 122 DN 125 3010224
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B U R N E R  A C C E S S O R I E S

ACCESSORIES FOR MODULAT ING OPERAT ION

The control box of RS /E-EV FGR Burners includes the three point PID regulator to obtain 
the modulating operation.
The relative temperature or pressure probes fitted to the regulator must be chosen on  
the basis of the application.

  BURNER PROBE TYPE RANGE (°C) (bar) PROBE CODE 

 All models

Temperature PT 100 -100 ÷ 500°C 3010110  

Pressure 4 ÷ 20 mA 0 ÷ 2,5 bar 3010213 

Pressure 4 ÷ 20 mA 0 ÷ 16 bar 3010214 

Pressure 4 ÷ 20 mA 0 ÷ 25 bar 3090873 

PC INTERFACE SOF T WARE

PC tool for convenient programming and burner settings, process visualization, data 
recording, selection of AZL language, software update AZL.

  BURNER KIT CODE

  RS 410 - 510 - 610 - 810/E-EV FGR

On demand  RS 1000 - 1200/E-EV FGR

  RS 1300 - 1600 - 2000/E-EV FGR

STABILISER SPRING

Accessory springs are available to vary the pressure range of the gas train stabilisers. 
The following table shows these accessories with their application range.
Please refer to the technical manual for the correct choice of spring.

  GAS TRAIN SPRING
COLOUR

SPRING PRESSURE 
RANGE mbar

SPRING
CODE

  VGD/1 series

Neutral 0 - 22 20181839

Yellow 15 - 120 20141900

Red 100 - 250 20141901

PVP (PRESSURE VALVE PROVING) KIT *

The seal control function is included on Burner Digital Management System, it is only 
necessary to add the PVP kit on the gas train.
The PVP is included as standard equipment on RS 810-1000-1200-1300-1600-2000/E-EV 
FGR models.

  GAS TRAIN KIT CODE 

  All MB models, VGD 65/1 - 80/1 - 100/1 - 125/1 3010344 (*) 

  VGD 50/1 
3010344 + 

20185515 (**) 

(*)	Code 3010344 not necessary for RS 810-1000-1200-1300-1600-2000/E-EV FGR, where it is included as a 
standard.

(**)Code 20185515 always needed in case of seal control needed for VGD 50/1 gas train. Code 3010344 not 
necessary for RS 810-1000-1200-1300-1600-2000/E-EV FGR, where it is included as a standard.
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RIELLO S.p.A. - 37045 Legnago (VR)
tel. +39 0442 630111 
www.riello.com

Since the Company is constantly engaged in the production improvement, the aesthetic and 

dimensional features, the technical data, the equipment and the accessories can be changed. This 

document contains confidential and proprietary information of RIELLO S.p.A. Unless authorised, this 

information shall not be divulged, nor duplicated in whole or in part.


