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READ AND SAVE THESE INSTRUCTIONS FOR REFERENCE. 

A. General Information

This addendum covers the Model HDR-RF Combustion 
Head from Webster Engineering & Manufacturing Co. 
This combustion head is different from the combustion 
head used on the HDRS-RF burner and offers the capa-
bility to fi re into different furnace confi gurations.  All oth-
er attributes of the burner package are as defi ned in the 
HDRS-RF burner manual (Part No. 950062) and related 
documentation, including the Wiring Diagram, Fuel Trains 
and other manuals like the Flame Safeguard Manual.

WARNING
Read and understand all manual information be-
fore doing any work.  This includes this manual, the 
HDRS-RF manual and the Flame Safeguard manual. 
Failure to properly understand how to adjust and set 
up this equipment could result in property damage, 
injury or death. 

The Model HDR-RF is offered in a wider size range than 
the HDRS-RF, and these differences are covered in this 
addendum.  Other variations are also addressed in this 
addendum.

1. Model Number Confi guration

Figure A-1 shows the model confi guration for the HDR-RF 
product, and the offering variation.  This is the model num-
ber that will appear on documents related to the burner, 
including the nameplate, although it may be truncated to 
fi t available space.  

The input rating is given in millions of BTUs’ instead of 
Boiler HP as the HDRS-RF uses.  This is a more common 
rating system for Watertube boilers.

2. Dimensions and ratings

The Dimension and Ratings sheets for the Model HDR-
RF are broken out by Watertube and Firetube applica-
tion sheets attached.  These provide the general sizing, 
dimensions and ratings for different applications.  If there 
is a requirement for low NOx or altitude, the burner ratings 
will be reduced. 

The minimum furnace size is given on the Dimensions and 
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Ratings sheets.  These represent the minimum size that 
can be safety used with this burner.  Contact the factory if 
the furnace is smaller than the dimensions given.  In many 
cases, other sizes may work depending on the fuel being 
used.
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MODEL HDR(X) BURNER MODEL CONFIGURATION
FIGURE A-1

HDR-RFC-92.3-27 SL 1500 MARK6 -M  .25  VGD  -MA  -UL/CSD-1

BURNER SERIES
HDR-RF No FGR
HDRX-RF With FGR

FUELS
G Gas
O Oil
C Gas / Oil

MMBTU Input
10.5 10.5 mmbtu
  v
  v
  v
  v
  v

Use number equal 
to the required input 
of  the burner.   92.3 
equals 92,300,000 
MBH

200 200 mmbtu

HEAD SIZE
11 11 inches
13 13 inches
  v
  v
  v
  v
  v

Head sizes avail-
able in 2” incre-
ments.  27 equals 
27” head.

35 35 inches

HOUSING 
ROTATION

SL Slant left
SR Slant right
V Vertical (std)
I Inverted

MOTOR HORSEPOWER
250 25 HP 1000 100 HP
300 30 HP 1250 125 HP
500 50 HP 1500 150 HP
750 75 HP 2000 200 HP

CODES AND 
LISTINGS

CSD-1
FM
IRI
NFPA-85

PRESSURE, AIR or STEAM 
ATOMIZING

MA Air atomizing
MS Steam atomizing

GAS TRAIN VENDOR MODEL
VGD Siemens
VGG Siemens
M Maxon

Blank All Others 
(ASCO) - (std)

GAS TRAIN SIZE
.25 2 1/2 inches
.30 3 inches
.40 4 inches
.60 6 inches

MODULATION
M Full modulation

FLAME SAFEGUARD
VENDOR DESIGNATION

RM7800L Honeywell 
M Mark 6 AutoFlame - mini mark
Mark 6 AutoFlame
E110/EP170 Fireye
Nexus Fireye
LMV51 Siemens
LMV52 Siemens

The above represents the common model designations.  
Contact the factory for other options and special applications. 
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B. Component Description

See the component layout shown in the HDRS-RF manu-
al.  The combustion head is different in that it has parallel 
gas spuds and less swirl applied to the air stream.  Figure 
C-1 shows the detail of this fi ring head including the burner 
drawer, refractory and gas manifold.  Figure B-1 shows a 
typical HDR-RF combustion head assembly.

Mounting Plate

Diffuser

Gas Spuds
(Primary)

Figure B-1  Combustion Head Assembly

1. Refractory Shape

The refractory front plate for the HDR-RF burner has a 
unique shape as shown on Figure B-1.  There is a notch in 
the surface close to the burner head that is combined with 
special gas spuds to form the fl ame front and retains the 
fl ame.  This refractory must be in good mechanical condi-
tion for the burner to work properly.

Burner
Mounting
Studs

Mounting
Plate

Steel
Cover

Refractory

Anchors

Notch

Figure B-2  Refractory Front Plate

The outer ring of orifi ces are used to provide fl ame retention 
on the refractory, and their position is critical in relation to 
the refractory.

2. Dual Gas Housing

Some applications require multiple gas fuels that are 
contained in separate housings with independent orifi ces. 
These burner heads will have double the number of 
gas orifi ces to accommodate both fuels, with all orifi ces 
terminating in the same position to support a common 
fl ame front.

Primary Gas Spuds Diffuser

Secondary Gas Spuds Tertiary Gas Spuds

Figure B-3 Nozzle Arrangement

3. Oil Gun

The oil gun (with oil nozzle) can be easily removed from 
the burner by disconnecting the oil lines and pulling it 
apart.  See Figure B-4.  The position of the oil nozzle 
is adjusted by backing off the set screws that lock the 
pipes to the spacer, and sliding the pipes in and out.  The 
spacer will provide the correct location when re-installed. 
If the burner will operate on gas for longer time intervals, 
the oil gun should be removed to prevent the oil from 
solidifi cation in the nozzle.

4. Burner Drawer

The burner drawer holds the diffuser, pilot, scanner and oil 
gun tube.  It can be removed from the burner by discon-
necting the mounting bolts on the back fl ange and pulling 
it out.

CAUTION
Use care in handling burner drawer, especially the 
ignition cable insulators, which can easily break.

5. FGR System

Figure B-6 shows the FGR sizing criteria for the full range 
of products offered by the HDR-RF line.  For complete 
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Oil Nozzle

Spacer

Air Line

Heated Oil 
Line

Spacer

Air Supply

Return Oil 
Outlet

Return Oil 
Supply 
(Heat Trace)

Oil Supply

Oil Gun
(Heavy Oil Shown With Heated Line

Figure B-4  Oil Gun Assembly

Diffuser

Pilot Support Tube

Scanner
Pilot Assy

Sight Glass

Support Tube 
(For Oil Gun)

Burner Drawer Less Oil Gun

Figure B-5  Burner Drawer Assembly
Less Oil Gun
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details on selection and sizing the FGR system, refer to 
the HDRS-RF manual.



BHP
Max
inlet 

press

Pressure Drop per 100’ of Duct 
4” 5” 6” 8” 10” 12” 14” 16” 18” 20”

60 ppm NOx Level
200 1.00 1.4 0.4 0.1
250 1.00 2.1 0.6 0.2
300 1.25 3.1 0.9 0.3
350 1.25 4.2 1.2 0.5
400 1.25 5.5 1.6 0.6
450 1.25 7.0 2.0 0.8 0.2
500 1.50 2.5 0.9 0.2
550 1.50 3.0 1.1 0.2
600 1.50 3.6 1.3 0.3
700 1.50 4.9 1.8 0.4
750 1.50 5.6 2.1 0.5
800 1.50 6.4 2.4 0.5 0.2
900 2.00 8.1 3.0 0.7 0.2
1000 2.00 3.7 0.8 0.2
1100 2.00 4.5 1.0 0.3
1200 2.00 5.4 1.2 0.4
1300 2.00 6.3 1.4 0.4 0.2
1400 2.00 7.3 1.6 0.5 0.2
1500 2.00 8.4 1.8 0.5 0.3
1600 2.00 2.1 0.6 0.3
1700 2.00 2.4 0.7 0.3
1800 2.50 2.6 0.8 0.3
2000 2.50 3.3 1.0 0.4
2200 2.50 3.9 1.2 0.5
2300 2.50 4.3 1.3 0.6 0.3
2400 2.50 4.9 1.4 0.6 0.3
2500 2.50 5.1 1.5 0.7 0.3
2600 2.50 5.5 1.6 0.7 0.3

30 ppm NOx Level
200 1.00 1.9 0.4 0.1
250 1.00 2.9 0.6 0.2
300 1.25 4.2 0.9 0.3
350 1.25 5.8 1.3 0.4
400 1.25 7.5 1.7 0.5 0.2
450 1.25 2.1 0.6 0.3 0.1
500 1.50 2.6 0.8 0.3 0.2
550 1.50 3.1 0.9 0.4 0.2
600 1.50 3.7 1.1 0.5 0.2
700 1.50 5.1 1.5 0.7 0.3
750 1.50 5.8 1.7 0.8 0.3
800 1.50 6.6 2.0 0.9 0.4
900 2.00 8.4 2.5 1.1 0.5
1000 2.00 3.1 1.3 0.6
1100 2.00 3.7 1.6 0.7
1200 2.00 4.4 1.9 0.9
1300 2.00 5.2 2.3 1.0 0.5 0.3
1400 2.00 6.0 2.6 1.2 0.6 0.4
1500 2.00 6.9 3.0 1.4 0.7 0.4
1600 2.00 7.9 3.4 1.6 0.8 0.5
1700 2.00 8.9 3.9 1.8 0.9 0.6 0.4
1800 2.50 4.4 2.0 1 0.6 0.4
2000 2.50 5.4 2.5 1.3 0.8 0.5
2200 2.50 6.5 3.0 1.5 1 0.6
2300 2.50 7.1 3.3 1.7 1 0.7
2400 2.50 7.7 3.6 1.8 1.1 0.7
2500 2.50 8.4 3.9 2 1.2 0.8
2600 2.50 9.1 4.2 2.1 1.3 0.9
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Figure B-6
FGR Sizing Criteria



BHP
Max
inlet 

press

Pressure Drop per 100’ of Duct 
4” 5” 6” 8” 10” 12” 14” 16” 18” 20”

20 ppm NOx Level
200 1.00 4.6 1.0 0.3
250 1.00 7.2 1.6 0.5 0.2
300 1.25 2.3 0.7 0.3
350 1.25 3.1 0.9 0.4
400 1.25 4.0 1.2 0.5 0.2
450 1.25 5.1 1.5 0.7 0.3
500 1.50 6.3 1.9 0.8 0.4 0.2
550 1.50 7.6 2.3 1.0 0.5 0.2
600 1.50 2.7 1.2 0.5 0.3
700 1.50 3.7 1.6 0.7 0.4
750 1.50 4.2 1.8 0.8 0.4
800 1.50 4.8 2.1 1.0 0.5
900 2.00 6.1 2.7 1.2 0.6
1000 2.00 7.5 3.3 1.5 0.8
1100 2.00 4.0 1.8 0.9
1200 2.00 4.7 2.2 1.1
1300 2.00 5.5 2.5 1.3 0.8 0.5
1400 2.00 6.4 2.9 1.5 0.9 0.6
1500 2.00 7.4 3.4 1.7 1.1 0.7
1600 2.00 8.4 3.8 2 1.2 0.8
1700 2.00 4.3 2.2 1.4 0.9
1800 2.50 4.9 2.5 1.6 1.0
2000 2.50 6.0 3.1 1.9 1.3
2200 2.50 7.3 3.7 2.3 1.5
2300 2.50 8.0 4.1 2.5 1.7
2400 2.50 8.7 4.4 2.8 1.8
2500 2.50 9.4 4.8 3.0 2.0
2600 2.50 5.2 3.2 2.1

4” 5” 6” 7” 10” 12” 14” 16” 18” 20”
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Figure B-6
FGR Sizing Criteria



C. Setup and adjustment

1. Burner Drawer Setup

Figure C-1 shows he general arrangementof the burner, refractory and other critical burner components.  A dual 
housing is shown.

The O.D. plane of the diffuser should line up with the tapered end of the primary gas spuds (outer row).  The position 
of the diffuser is adjustable by moving the guide tube.  This can be done while fi ring from outside the burner.

The oil nozzle position should be 3/8” behind the O.D. plane of the diffuser.  The position of the oil nozzle is also ad-
justable from outside the burner while the burner is fi ring.  These settings are starting points and the fi nal settings will 
be determined during start-up.

Oil Nozzle

Gas #2 
Inlet

Gas #1 Inlet

Refractory

3/8”
Nozzle Tip to Nozzle Tip to Nozzle Tip to Nozzle Tip to 
Diffuser FaceDiffuser FaceDiffuser FaceDiffuser Face

Burner Head 
Must be 

Centered in 
Refractory

Diffuser

Tertiary
Orifi ces

Secondary
Orifi ces

Primary
Orifi ces

Centerline of Spud 
Points to Centerline of 
Burner.  Large Holes 
Inside, Small Holes 
Outside

Figure C-1 Burner Housing Assembly
(Dual Housing Shown)

2. Burner Adjustments

The Primary adjustment for oil fi ring is the position of the oil nozzle relative to the diffuser.  This position should be 
maintained, especially if the diffuser positions adjusted for the gas fi re.  The register setting and excess air levels also 
impact the oil combustion.

For gas fi ring, the position of the diffuser relative to the gas spuds would be a primary adjustment.  The register set-
ting and excess air levels also impact the gas combustion.  In some cases the gas spud arrangement may need to 
be adjusted to get proper mix for the furnace conditions.  Refer to the HDRS-RF manual for complete adjustment and 
setup details.
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