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North American
Tempest 111

6435 High Velocity Dual-Fuel™ Burners

» Wide stability range
» Useful capacity ranges

» Easy inspection/service




Product Overview | Tempest® III High Velocity

TEMPEST III BURNERS FEATURE:

HIGH VELOCITY—Comparable to North American’s renowned
4442 Tempest | gas burner.

DUAL-FUEL—Natural gas and/or distillate oil only. Not suitable
for blends containing residuals such as Indian "LDO" or similar.

WIDE STABILITY RANGE—From 15% excess fuel to 400%
excess air.

UNIT CONSTRUCTION—The high temperature tile is secured in
the main body section—no exira support is required.

USEFUL CAPACITY RANGES—Ratings from 130 000 to
1600 000 Btu/h HHV.

EASY INSPECTION/SERVICE—Air and gas piping need not be
removed for complete access to internals.

PREHEATED AIR CAPABILITY—To 800°F main air temperature
at the burner.

FUEL PRESSURES—Natural gas - 12 osig, #2 oil - 2.5 psig.

TABLE 1. Main and Atomizing Air capacities

(for Btu/hr HHV multiply by 100)

*burning on stoichiometric ratio

TABLE 2. Main and Atomizing Air
scfth
capacities not burning
(use to size blowers)
Atomizing Air
(with 16 osi Main Air)
at 8 osi at 30 osi

Main Air

Burner at 16 osi

Atomizing Air
(with 16 osi Main Air)
8 osi (gas)

Flame lengths

30 osi (oil) 16 osi Main Air

TABLE 3. Maximum %XSAir
(16 osi Main Air)

Burner size
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Dimensions | Tempest ® III High Velocity

DIMENSIONS in inches
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16%0 6435-5, -6 weight: 112 Ib

Recommended Pilot Tip 4021-12.

+ Dimension assumes close nipple between burner and Sensitrol™ Oil Valve.

For sizes -1 through -4 with flame supervision, Sensitrol Valve cannot be close connected because of interference with handle.

§ Ppilot position designation (No. 1 or No. 3) must be specified on order.
O Minimum for removal of internals including Sensitrol Valve.
t % fpt Pressure Taps: MA—Main Air, G—Gas, AA—Atomizing Air, TP—Tile Pressure.
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Tile | Tempest ® III High Velocity
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tile exit I g
hole Sensitrol
diameter Qil Valve r
T L]
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-2 i Va 1 8% 9% 1% 1813-03 (4) %" slots, equally L -
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5% % % 9% 10% 2% 1813-02-A l BT =
-6 3 % 1 9% 10% 3 1813-02-B - =

DIMENSIONS SHOWN ARE SUBJECT TO CHANGE. PLEASE OBTAIN CERTIFIED PRINTS FROM FIVES NORTH AMERICAN COMBUSITON, INC.
IF SPACE LIMITATIONS OR OTHER CONSIDERATIONS MAKE EXACT DIMENSION(S) CRITICAL.

WARNING: Situations dangerous to personnel and property may exist with the operation and maintenance of any combustion equipment. The presence of fuels, oxidants, hot and cold combustion products, hot
surfaces, electrical power in control and ignition circuits, efc., are inherent with any combustion application. Components in combustion systems may exceed 160°F (71°C) surface temperatures and present hot
surface contact hazard. Fives North American Combustion, Inc. suggests the use of combustion systems that are in compliance with all Safety Codes, Standards, Regulations and Directives; and care in operation.

CONTACT
fna.sales@fivesgroup.com
T +1 800 626 3477 - F +1 216 373 4237

Fives North American Combustion, Inc. ﬁ Ve S
4455 East 71st Street - Cleveland, OH 44105 - USA

www.fivesgroup.com Industry can do it

Copyright © 2022 - Fives - All rights reserved | Bul 6435 08/07
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North American 6435 Dual-Fuel Burner Engineering Data

Sheet 6435-2
6435-1

Main Air Pressure, osi

Not Burning

Burning Natural Gas

Burning #2 Oil

t Total air is main air plus atomizing air plus 135 scfh for pilot air.

+ Honeywell Uliravision Flame Detector C7027A and Honeywell Flame Supervision Protectorelay RA890G yielded 1.5 micro amps or
greater for all above rates.

§ 30 osi is recommended atomizing air pressure for oil, but all burners will operate on oil with 22 osi atomizing air (at the burner) and
10% or more excess air.

« Direct spark ignition on oil is not considered a viable lighting method due to the lack of repeatability.

NOTE: Test results above were obtained with pilot air regulated at 2 osi above tile pressure, resulting in constant flow of 135-140 scfh air.
Because of the small size of this burner, pilot air must not be run any higher.

Velocity: The distance (in inches) from the tile outlet to the point where the tile velocity pressure is 0.1"wc (1259 fpm) is 40" on gas and 48" on oil (firing
stoichiometric with 16 osi main air pressure).



Sheet 6435-2,12-01

6435-2

Main Air Pressure, osi

Not Burning

Burning Natural Gas

Burning #2 Oil

t Total air is main air plus atomizing air plus 140 scth for pilot air.
+ Honeywell Ultravision Flame Detector C7027A and Honeywell Flame Supervision Protectorelay RA890G yielded 1.5 micro amps or
greater for all above rates.

§ 30 osi is recommended atomizing air pressure for oil, but all burners will operate on oil with 22 osi atomizing air (at the burner) and
10% or more excess air.

« Direct spark ignition on oil is not considered a viable lighting method due to the lack of repeatability.

NOTE: Burner is stable on atomizing air only, but should not be operated below 0.2 osi main air to avoid overheating the tile.

Velocity: The distance (in inches) from the tile outlet to the point where the tile velocity pressure is 0.1"we (1259 fpm) is 56" on gas and
60" on ol (firing stoichiometric with 16 osi main air pressure).
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Sheet 6435-2
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6435-3

Main Air Pressure, osi

Not Burning

Burning Natural Gas

Burning #2 Oil

t Total air is main air plus atomizing air plus 135 scth for pilot air.

t Honeywell Uliravision Flame Detector C7027A and Honeywell Flame Supervision Protectorelay RA890G yielded 1.5 micro amps or
greater for all above rates.

§ 30 osi is recommended atomizing air pressure for oil, but all burners will operate on oil with 22 osi atomizing air (at the burner) and
10% or more excess air.

« Direct spark ignition on oil is not considered a viable lighting method due to the lack of repeatability.

Velocity: The distance (in inches) from the tile outlet to the point where the tile velocity pressure is 0.lwc (1259 fpm) is 67" on gas and 68"
on ol (firing stoichiometric with 16 osi main air pressure).



Sheet 6435-2

6435-4

Main Air Pressure, osi
Not Burning

Burning Natural Gas

Burning #2 Oil

t Total air is main air plus atomizing air plus 130 scfh for pilot air.

+ Honeywell Uliravision Flame Detector C7027A and Honeywell Flame Supervision Protectorelay RA890G yielded 1.5 micro amps or
greater for all above rates.

§ 30 osi is recommended atomizing air pressure for oil, but all burners will operate on oil with 22 osi atomizing air (at the burner) and
10% or more excess air.

O Electrode setup used was that shown in drawing B4-7249. Cooling air was shut off for ignition and turned back on afterwards.

« Direct spark ignition on oil is not considered a viable lighting method due to the lack of repeatability.

Velocity: The distance (in inches) from the tile outlet to the point where the tile velocity pressure is 0.1"wc (1259 fpm) is 75" on gas and
85" on ol (firing stoichiometric with 16 osi main air pressure).
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Sheet 6435-2
Page 5

6435-5

Main Air Pressure, osi

Not Burning

Burning Natural Gas

Burning #2 Oil

t Total air is main air plus atomizing air plus 190 scfh for pilot air.

+ Honeywell Uliravision Flame Detector C7027A and Honeywell Flame Supervision Protectorelay RA890G yielded 1.5 micro amps or
greater for all above rates.

§ 30 osi is recommended atomizing air pressure for oil, but all burners will operate on oil with 22 osi atomizing air (at the burner) and
10% or more excess air.

O Electrode setup used was that shown in drawing B4-7249. The cooling air was left on for the ignition tests.

« Direct spark ignition on oil is not considered a viable lighting method due to the lack of repeatability.

AFigure includes 110 scfh air for cooling on spark for #2 oil.

A Figure includes 75 scfh air for cooling on spark for natural gas.

Velocity: The distance (in inches) from the tile outlet to the point where the tile velocity pressure is 0.1"wc (1259 fpm) is 130" on gas and 130"
on oil (firing stoichiometric with 16 osi main air pressure).



Sheet 6435-2

Page 6
6435-6
Main Air Pressure, osi
Not Burning 0.2 1 4 9 16 20
Main air, scth 17 500
Atom. air, scth at 30 osi 560
Atom. air, scth at 16 osi 400
Burning Natural Gas 0.1 1 4 9 16 20
Main air, scfh, stoich. 1000 3500 7100 11 300 15 200 16 900
Atom. air, scth at 16 osi, stoich. 400 400 390 390 380 360
t+ Total air, scfh, stoich. 1530 4030 7600 11 800 15700 17 400
Gas flow, stoich., scfth 153 403 760 1180 1570 1740
Gas pressure, stoich., osi 0.1 0.7 2.4 52 9.0 11.2
Flame length, in., stoich. 15 27 24 36 36 36
Flame diameter, in., stoich. 4 6 7 7 8 8
Tile pressure, osi, stoich. 0 0.3 1.2 2.15 3.8 5.0
Max. %XSAir
% Stability and flame supervision 5 300 600 600 600 550
Ignition--pilot 5 250 250 250 100 100
Max. %XSFuel 30 30 30 0 30%XSA 30%XSA
Burning #2 Oil 0.1 1 4 9 16 20
Main air, scfh, stoich. 1200 3600 7400 11 200 15 000 17 400
§ Atom. air, scth at 30 osi, stoich. 560 540 540 500 470 480
t+ Total air, scfh, stoich. 1890 4270 8050 11 800 15 600 18 010
Qil flow, stoich., gph 1.4 3.1 5.8 8.5 1.1 12.9
Qil pressure, stoich., psi - - - 1.0 2.2 35
Flame length, in., stoich. 15 24 31 36 36 40
Flame diameter, in., stoich. 4 5 7 7 7 8
Tile pressure, osi, stoich. 0 0.35 1.1 2.5 43 45
Max. %XSAir
+ Flame supervision 25 200 400 600 600 250
Stability 25 300 600 600 600 250
« Ignition--pilot 25 250 500 500 600 A
Max. %XSFuel 30 30 30 30 30 0

+ Total air is main air plus atomizing air plus 130 scfh for pilot air.

t Honeywell Uliravision Flame Detector C7027A and Honeywell Flame Supervision Protectorelay RA890G yielded 1.5 micro amps or greater
for all above rates.

§ 30 osi is recommended atomizing air pressure for oil, but all burners will operate on oil with 22 osi atomizing air (at the burner) and 10%
or more excess air.

A Burner will not light.

« Direct spark ignition on oil is not considered a viable lighting method due to the lack of repeatability.

Velocity: The distance (in inches) from the tile outlet to the point where the tile velocity pressure is 0.1"wc (1259 fpm) is 105" on gas and 105"
on oil (firing stoichiometric with 16 osi main air pressure).
WARNING: Situations dangerous fo personnel and property may exist with the operation and maintenance of any combustion equipment. The presence of fuels, oxidants, hot and cold combustion products, hot

surfaces, electrical power in control and ignition circuits, etc., are inherent with any combustion application. Components in combustion systems may exceed 160°F (71°C) surface temperatures and present hot
surface contact hazard. Fives North American Combustion, Inc. suggests the use of combustion systems that are in compliance with all Safety Codes, Standards, Regulations and Directives; and care in operation.

CONTACT
fna.sales@fivesgroup.com
T +1 800 626 3477 - F +1 216 373 4237

Fives North American Combustion, Inc. ﬁ Ve S

4455 East 71st Street - Cleveland, OH 44105 - USA
www.fivesgroup.com Industry can do it

Copyright © 2020 - Fives - All rights reserved | Sheet 6435-2 12/09
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North American 6435 Dual-Fuel Burner
Engineering Data, 8O0°F Hot Air Sheet 6435-3

6435-1 - 800°F Main Air, Cold Atomzing Air

Main Air Pressure, osi

Burning Natural Gas

Burning #2 Oil

Because of the small size of the burner, the capacities when run with elevated air temperatures become very small and fuel
rates (especially oil) become extremely difficult to set. The burner operating limits become much narrower with hot air.

The external metal temperatures recorded with neutral furnace pressure and in a cold chamber with preheated air were as
follows:
Metal temperatue, F
Body
Preheat Air Body (Main Air
temperature, F| (near flange) Inlet Flange) Backplate

t Total air is main air plus atomizing air plus scth for pilot air.
t Honeywell Ultravision Flame Detector C7027A and Honeywell Flame Supervision Protectorelay RA890G yielded 1.5 micro amps or
greater for all above rates.
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6435-2 - 800°F Main Air, Cold Atomizing Air

Main Air Pressure, osi

Burning Natural Gas

Burning #2 Oil

The external metal temperatures recorded with neutral furnace pressure and in a cold chamber with preheated air
were as follows:

Metal temperatue, F
Body
Preheat Air Body (Main Air
temperature, F| (near flange) | Inlet Flange) Backplate

t Total air is main air plus atomizing air plus 130 scfh for pilot air.
t+ Honeywell Ultravision Flame Detector C7027A and Honeywell Flame Supervision Protectorelay RA890G yielded 1.5 micro amps or
greater for all above rates.
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6435-3 - 800°F Main Air, Cold Atomizing Air

Main Air Pressure, osi

Burning Natural Gas

Burning #2 Oil

The external metal temperatures recorded with neutral furnace pressure and in a cold chamber with preheated air

were as follows:

Metal temperatue, F
Body
Preheat Air Body (Main Air
temperature, F| (near flange) | Inlet Flange) | Backplate

t Total air is main air plus atomizing air plus 130 scfh for pilot air.
+ Honeywell Ultravision Flame Detector C7027A and Honeywell Flame Supervision Protectorelay RA890G yielded 1.5 micro amps or
greater for all above rates.
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6435-4 - 800°F Main Air, Cold Atomizing Air

Main Air Pressure, osi

Burning Natural Gas

Burning #2 Oil

t Total air is main air plus atomizing air plus 130 scfh for pilot air.

t Honeywell Ultravision Flame Detector C7027A and Honeywell Flame Supervision Protectorelay RA890G yielded 1.5 micro amps or
greater for all above rates.

+ The electrode setup used was that shown in drawing B4-7249. The cooling air was shut off for ignition and turned back on afterwards.

Maximum body temperature 510°F.



Sheet 6435-3
Page 5

6435-5 - 800°F Main Air, Cold Atomizing Air

Main Air Pressure, osi
Burning Natural Gas

Burning #2 Oil

t Total air is main air plus atomizing air plus 130 scfh for pilot air.

t Honeywell Ultravision Flame Detector C7027A and Honeywell Flame Supervision Protectorelay RA890G yielded 1.5 micro amps or
greater for all above rates.

+ The electrode setup used was that shown in drawing B4-7249. The cooling air was shut off for ignition and turned back on afterwards.

Maximum body temperature 550°F.
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6435-6 - 800°F Main Air, Cold Atomizing Air

Main Air Pressure, osi

Burning Natural Gas 0.1 1 4 9 16 20
Main air, scfh, stoich. 1200 2600 5200 7900 10700 12400
Atom. air, scth at 20 osi, stoich. 410 410 400 400 400 380

tTotal air, scth, stoich. 1750 3150 5750 8450 11200 12900
Gas flow, stoich., scfth 175 315 575 845 1120 1300
Gas pressure, stoich., osi 0.1 0.6 2.2 4.6 7.8 9.5
Flame length, in., stoich. 15 21 24 24 24 24
Flame diameter, in., stoich. 4 4 5 6 6 7
Tile pressure, osi, stoich. 0 0.3 1.0 2.0 3.7 42
Max. %XSAir

tFlame supervision 25 200 400 500 550 650
Stability 125 300 750 750 750 650
Ignition--pilot 100 250 500 500 400 250

Max. %XSFuel 30 30 30 30 30 30

Burning #2 Oil 0.1 1 4 9 16 20
Main air, scfh, stoich. 1400 2650 5350 8100 10 800 12 400
Atom. air, scth at 30 osi, stoich. 510 510 500 500 510 460

tTotal air, scth, stoich. 2050 3300 6000 8750 11500 13000
QOil flow, stoich., gph 1.5 2.4 43 6.3 8.2 9.3
Oil pressure, stoich., psi 1.4 1.5 1.7 1.8 2.0 2.1
Flame length, in., stoich. 12 24 24 24 24 24
Flame diameter, in., stoich. 6 7 8 8 8 9
Tile pressure, osi, stoich 0.04 0.15 0.9 1.9 3.4 4.4
Max. %XSAir

tFlame supervision 25 125 250 400 675 500
Stability 50 200 400 600 700 800
Ignition--pilot 25 125 250 400 675 500

Max. %XSFuel 30 30 30 20 20 20

The external metal temperatures recorded with neutral furnace pressure and in a cold chamber with preheated air were as follows:

Metal temperature, F

Body
Preheat Air Body (Main Air
temperature, F | (near flange) Inlet Flange)
400 410 310
600 560 440
800 720 570

t Total air is main air plus atomizing air plus 140 scth for pilot air.
+ Honeywell Ultravision Flame Detector C7027A and Honeywell Flame Supervision Protectorelay RA890G yielded 1.5 micro amps or greater for all
above rates.

WARNING: Situations dangerous to personnel and property may exist with the operation and maintenance of any combustion equipment. The presence of fuels, oxidants, hot and cold combustion products, hot
surfaces, electrical power in control and ignition circuits, etc., are inherent with any combustion application. Components in combustion systems may exceed 160°F (71°C) surface temperatures and present hot
surface contact hazard. Fives North American Combustion, Inc. suggests the use of combustion systems that are in compliance with all Safety Codes, Standards, Regulations and Directives; and care in operation.

L

CONTACT
fna.sales@fivesgroup.com
T +1 800 626 3477 - F +1 216 373 4237

fives

Industry can do it

Fives North American Combustion, Inc.
4455 East 71st Street - Cleveland, OH 44105 - USA
www.fivesgroup.com
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North American 6435 Tempest " II1
High Velocity Dual-Fuel Burner

Atomizing air
connection sleeve

Atomizer
assembly
n,

-

Atomizing air nozzle

h Oil nozzle
Displacement rod

Oil tube

6435-5, -6

Main air flange

I

Atomizing air connection sleeve
Atomizing air nozzle

Oil tube ""I..-_

Main air flange gaskets

Oil nozzle

- - 7
Observation port . ™ h
o e
Atomizer i - T+
assemblg
|
-F '|_ h‘i.-.h' | Tile gasket
Qil connection
-
- [ —
Gasket I‘ d'h-r -
Air dlsc ass'y Air tubes
B"Ckpl‘“e 4 , Air disc cookie
Gas orifice  B0dy (body and tile ass'y)

and body gasket

Part name 6435-1 6435-2

*Not supplied with burner--order separately.

6435-3

Main air flange

.
Main air flange gasket =% ok

i

Oil -1
connection

wffiE

Observation port

Backplate 1

Gas orifice

and body gasket

Burner designation
6435-4
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Parts List 6435-5

. 6435-1,-2, -3, -4
T 3
Pt s

|;I':1I'|

7 Tile gasket

ﬁ_L Air tubes — —
Fif
— s
Air disc cookie I_J

Air disc ass'y

Body (body and tile ass’y)

i

Sensitrol

Ordered separately

6435-5 6435-6



Air Cooled Igniter for Series 6435 Burners

Igniter Position

No. 3
(Phantom) Igniter Position
No. 1 Iy
(Phantom)
k’ | 3
i
-
2
T A
8" Pressure Tap
i on Burner Backplate
L . o’
Igniter ' Ign.n‘er
Position T, Position
No. 3 ) No. 1
'%ﬁ-&m Ir
e |
J ¥ & . ik E’q" u To order, specify complete part number:
- For Igniter Position No. 1:
] 4-7249-1 for burner sizes -1, -2, -3.
] al 4-7249-5 for burner size -4.
y 4-7249-3 for burner sizes -5, -6.
% : For Igniter Position No. 3:
i 4-7249-2 for burner sizes -1, -2, -3.
4-7249-6 for burner size -4.
! ] 4-7249-4 for burner sizes -5, -6.
L L L

Igniter Position No. 1 or No. 3
must be specified on order.

Direct spark ignition on oil is not considered a viable lighting method due to the lack of repeatability.

WARNING: Situations dangerous to personnel and property may exist with the operation and maintenance of any combustion equipment. The presence of fuels, oxidants, hot and cold combustion products, hot
surfaces, electrical power in control and ignition circuits, efc., are inherent with any combustion application. Components in combustion systems may exceed 160°F (71°C) surface temperatures and present hot
surface contact hazard. Fives North American Combustion, Inc. suggests the use of combustion systems that are in compliance with all Safety Codes, Standards, Regulations and Directives; and care in operation.

CONTACT
fna.sales@fivesgroup.com
T +1 800 626 3477 - F +1 216 373 4237

Fives North American Combustion, Inc. ﬁ Ve S
4455 East 71st Street - Cleveland, OH 44105 - USA

www.fivesgroup.com Industry can do it

Parts List 6435-5
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R240-3203
Electrode
(Use Never-Seez or

equivalent lubri-

cant on Electrode
Thread)

Copyright © 2020 - Fives - All rights reserved. 6435-5_PL 10/13



