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UltraNOx Introduction

The UltraNOx burner is the result of an ongoing and
continual development programme for our range of pressure
jetburners. The focus of this development work is to achieve
minimum emission levels, particularly on gas firing, whilst
maintaining excellent combustion performance across the
operating range of the burner.

The burner is suitable for firing on a range of gaseous and
Distillate fuel oils, including but not limited to Natural Gas,
100% Hydrogen, Distillate oil and low carbon Distillate oils.

As standard the Type E UltraNOx is fully modulating on all
fuels.

Whilst Cochran combustion equipment is specially matched
to our own boiler designs, they can also be retrofitted to a
wide variaty of other industrial steam and hotwater boiler

brands.

UltraNOx Burner Function Natural Gas -
Emission Reduction

The combustion head assembly of the burner in conjunction
with the annular arrangement provided for fuel inlet from the
gas manifold are key features in how the combustion
performance of the UltraNOx burner has been optimised for
NOx reduction whilst maximising combustion performance
and efficiency.

Key features are the provision of gas into the centre of the
combustion process using a separate supply line, sized to
match the required performance from the burner.

Radial Gas Jets, these are sized to promote gas flow from
the gas manifold into the centre of the combustion zone.
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Forward facing gas jets are used to promote gas introduction
into the front face of the combustion zone, encouraging
further mixing and propagation of the combustion process.

The combined effect of all of these methods of fuel
introduction along with the optimised air flow characteristics
of the burner result in excellent combustion with low
emissions across the burner load range.

The burner achieves improved combustion performance,
increased turndown, reduced noise levels and general
trouble free operation, whilst minimising emissions.

UltraNOXx Burner Control Systems

As standard, the UltraNOx E utilises a high integrity
combustion control system for accurate, reliable and safe
control. This can be specified to include leading third party
control options.

To ensure a fully integrated digital Boilerhouse solution, we
have developed our own Eclipse and Synergy Boiler
management controls, which are designed to provide
consistent Ul and powerful management tool to incorporate
the various OEM systems that form part of a modemn
packaged boiler.
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Burner Assembly

The burner assembly incorporates the following:

Air Casing: The air inlet duct is fitted with a pod type air
intake silencer which is acoustic lined and incorporating a
suitable opening for the air inlet.

FD Fan Impeller: A forced draught (FD) fan is mounted
directly on the FD fan motor shaft. The fan is sized and
selected in combination with the bespoke air casing design
to ensure adequate provision of combustion air to the
combustion head at the required volume and pressure.

FD Fan Drive Motor: A totally enclosed, fan-cooled,
electrically operated drive motor is flange mounted, bolted
to the fan casing. The burner FD fan is normally provided with
a variable speed drive to help reduce operational costs,
whilst maintaining adequate air flow and delivery across the
firing range of the burner.

Air Damper: The main air damper is mounted on the inlet
of the fan assembly. A multi bladed damper controls the air
supply to the burner head.

The primary air flow is used for initiating the aerodynamic
flow pattern necessary for flame stability.

The secondary air flow, which represents the bulk of the total
air requirements, is used for flame shaping and reinforcing
flame front stability patterns.

A servo motor mounted on the fan casing serves to operate
the main air damper.

Air Pressure Sensor: The switch is set to monitor the air
pressure in the casing at both low and high fire. If the fan
stops or will not start, the burner will lockout due to
insufficient air pressure.
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Gas Manifold: A gas manifold of fabricated construction is
mounted to the wind box air casing and is flange connected
to the gas train pipework.

The gas manifold provides an annual path for the main gas
flows into the burner head. The gas passes to the
combustion head through sized nozzles and jets and is
distributed evenly over the front of the burner head, finally
emerging into the combustion zone, where it combines with
the combustion air. The mixture is ignited automatically by
the pilot flame.

The pilot gas line, which is tapped from the main gas line
upstream of the main gas isolating valve. The pilot line
terminates in the combustion head assembly and is ignited
by means of a spark across the electrode and pilot line.

Gas Train: The gas train comprises a valve train to provide
functions for pressure regulation, safety shut off, manual
isolation and fuel delivery control.

Pilot Gas Line: Pilot gas for ignition is taken from a point
upstream of the main gas isolating valve. This gas passes
by way of the pilot gas isolating valve to the pilot governor
and through two pilot gas solenoid shut-off valves to the
burner head.
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Burner Assembly, continued

Gas Proving Safety System: The combustion control system
performs a gas safety proving routine during the ignition
sequence of the burner. Should a leak be detected during
the light up sequence, interlocks in the panel ensure that the
burner goes to lockout.

Gas Main Isolating Valve Interlock: On Dual fuel applications
a micro-switch is fitted to the main isolating valve to ensure
that the valve is fully closed before the burner will start.

Burner Head Assembly: This comprises of the pilot gas line,
ignition electrode and high tension leads, electrode carrier,
air swirler/director assembly, burner lance, primary air tube,
primary air damper.

The burner combustion head assembly contains the centre
gas supply to the burner head.

The combustion head assembly is designed to ensure that
the fuel supply to the combustion process is achieved to
allow for Ultra Low NOx combustion.

Ignition: The burner is designed to operate on gas ignition
only, either by LPG bottled gas or by an ignition line taken
from the main natural gas train. The gas is ignited by the gas
flame from the ignitor. The gas pilot is automatically lit each
time the burner starts by an electric spark, produced by an
electrode and a high voltage transformer. When the burner
flame is established the ignition gas is automatically switched

off.

Flame Scanner: The burner is fitted with a high integrity
flame scanner, which continually monitors the combustion
process and locks out the burner on any sign of flame failure.
This detector monitors both pilot flame and main flame.
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Oil Control: The fuel oil is supplied to the combustion head
at pressure by a constant discharge geared pump. The
pump is driven by an electrical drive motor. The motor and
fuel oil pump are mounted directly onto the burner air casing
on a pedestal.

The fuel oil passes through two electrically operated
normally closed solenoid valves to the combustion head and
returns the oil through a further solenoid valve and then
through a servo controlled oil regulating valve before re-
circulating to the pump inlet.

The type and configuration of the oil circulating system is
dependent on the burner output required. In all cases the
flow of oil to the burner head is controlled and regulated
using a servo driven control valve fitted to the return (or spill
line) from the burner head. (Note that on oil firing the
maximum equivalent rating is limited to 16000 kg/hr.)
Junction Box: The main junction box unit is fitted to the side
of the air casing. The main junction box contains terminals
for all burner electrical components and is wired back to the
control panel in heat retardant PVC cable enclosed in
flexible conduit.

Ignition Transformer: The ignition transformer is positioned
on the rear of the junction box.
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Typical Combustion Head Assembly —
Dual Fuel Burner
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Burner Configuration — Design Flexibility

Its standard arrangement can also be modified to suit site
specific configurations. The angle of the wind casing (fact
sheet Dim E) along with the length of the Air Casing (fact
sheet dims A & B) can be modified to suit many different

bespoke applications.

Due to the flexibility of the burner design it can be fitted on
many different burner configurations and orientations. It is
available in left or right hand configuration.

It can also be arranged as a handed pair to suit twin furnace

configurations.
¢ BOLER

N

/1 DAMPER, OTOR,
/ |/ e & Siencer
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OIL INLET CONNECTION
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Burner Configuration — Design Flexibility

Twin Furnace Configurations Wind Casing Angle

It can also be arranged as a handed pair to suit twin furnace Its standard arrangement can also be modified to suit site
specific configurations (picture bottom). The angle of the

wind casing (fact sheet Dim E) along with the length of the
Air Casing (fact sheet dims A & B) can be modified to suit
many different bespoke applications.

configurations (below).

CONNECTION 1"
BSP FLEXI HOSZ

1575

2481 2450
5951
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Burner Data Set

Boiler Duty KG/HR 6000 7000 8000 9000 10000 12000 14000 16000 18000 20000 22500 24000

Equiv. Burner Net

Heat Input to Boiler KW 4298 5015 5731 6448 7164 8597 10030 11463 12895 14328 16119 17194
Cochran Frame Reference 7 10 12 14 15 17 18 18 18a 20 22 24
Dimensions A 1666 1295 1457 1363 1387 1493 1631 1658 2170 1988 1919 1919
B 1709 1400 1540 1500 1534 1671 171 1810 2326 2115 2066 2066
© 34 378 378 378 378 588 682 682 682 682 742 742
D 295 315 340 365 365 390 440 440 440 440 470 470
E 30 45 40 45 45 38 28 33 28 28 30 30
F 777 789 635 635 665 7275 869 869 872 872 94 1020
G 266 302 302 302 302 318 412 412 412 412 534 542
H 258 269 269 269 269 278 280 272 274 274 278 278
J 906 1114 1126 1126 1126 1202 1256 1256 1256 1256 1256 1256
K 553 713 713 713 713 765 780 780 780 780 780 780
L ASG ASG ASG ASG ASG ASG ASG ASG ASG ASG ASG ASG
M 196 194 240.5 240.5 240.5 2425 253 253 253 253 253 253
N 218 205 205 205 205 205 225 220 215 220 220 220
O 327 362 410 410 410 462 512 512 512 512 554 554
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Burner Data Set, continued

Boiler Duty KG/HR 6000 7000 8000 9000 10000 12000 14000 16000 18000 20000 22500 24000
Equiv. Burner Net

Heat Input to Boiler KW 4298 5015 5731 6448 7164 8597 10030 11463 12895 14328 16119 17194
Cochran Frame Reference 7 10 12 14 15 17 18 18 18a 20 22 24
Gas Train inlet NB/PN  DNBOPN16 DNBOPN16 DN100PN16 DN100PN16 DN100PN16 DN100PN16 DN125PN16 DN125PN16 DN125PN16 DN125PN16 DN150PN16 DN150PN16
Gas Double Block Valve NB/PN  DN8OPN16 DN8OPN16 DN100PN16 DN100PN16 DN100PN16 DN100PN16 DN125PN16 DN125PN16 DN125PN16 DN125PN16 DN125PN16 DN125PN16

Gas Butterfly Control Valve NB/PN  DN65PN16 DNBOPNT6 DN8OPN16 DN8OPN16 DN8OPN16 DN100PNT6 DNT00PN16 DN100PN16 DN125PN16 DN125PN16 DN125PN16 DN125PN16

Max. Inlet Gas Pressure mBar 300 300 300 300 300 300 300 300 300 300 300 300

Min. Inlet Gas Pressure mBar 100 100 100 100 100 100 100 100 100 100 100 100

Gas Manifold Pressure High Fire  mBar Dependant upon incoming gas pressure - fine tuned at commissioning stage

Air Casing Head Pressure mBar 30 36 35 34 34 34 34 375 38 40 42 48

Turndown - Natural Gas Firing 8:1 8:1 8:1 8:1 8:1 8:1 8:1 8:1 8:1 8:1 8:1 8:1

Turndown - Distillate Oil Firing 51 51 51 51 5:1 51 51 51 n/a n/a n/a n/a

FD Fan Motor Size Kw 1" 1 15 15 15 18.5 18.5 22 30 30 75 75

Ambient Air Temperature € 25 25 25 25 25 25 25 25 25 25 25 25

Max. Altitude above sealevel ~ m 300 300 300 300 300 300 300 300 300 300 300 300
Natural Gas Firing

Boiler Duty KG/HR 6000 7000 8000 9000 10000 12000 14000 16000 18000 20000 22500 24000

Oz % Dry by volume 3 3 3 8 3 3 8 8 8 8 3 3

CO, % Dry by volume 10.25 10.25 10.25 10.25 10.25 10.25 10.25 10.25 10.25 10.25 10.25 10.25

H.O % wet by mass 10.75 10.75 10.75 1075 1075 10.75 10.75 10.75 1075 1075 10.75 10.75

CO mg/Nm?® <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50

Anticipated NOx (NON FGR) mg/Nm? 50-80 50-80 50-80 50-80 50-80 50-80 50-80 50-80 50-80 50-80 50-80 50-80

Maximum Gas Side Resistance mBar 15 15 15 15 15 15 15 15 15 16 18 21
Dist. Oil Firing

Boiler Duty KG/HR 6000 7000 8000 9000 10000 12000 14000 16000

Qil Pump Inlet Pressure

and temperature Bar The oil pressure required at the inlet to the pump is between 0.137 to 0.689 BarG at ambient temperature.

Oil Atomisation Pressure Bar 24 24 24 24 24 24 24 24

Qil Spill Pressure Lo-Hi Bar 8-22 8-22 8-22 8-22 8-22 8-22 8-22 8-22

Qil Pump Motor Size KW 1.5 1.5 1.5 15 22 22 22 3

O % Dry by volume 3 3 3 3 3 3 3 3

CO2 % Dry by volume 13.25 1325 1325 13.25 13.25 13.25 13.25 1325

H0 % wet by mass 179 179 179 179 179 179 179 179

CO mg/Nm? <50 <50 <50 <50 <50 <50 <50 <50

Anticipated NOx (NON FGR) mg/Nm? <200 <200 <200 <200 <200 <200 <200 <200

Information based on standard test application in test conditions and may vary depending on your application.

Please contact us to discuss any specific requirements or bespoke applications that are not illustrated above.
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Natural Gas Burner P§&IDs UltraNOx Type E Technical Specification

P&ID 6000 to 24000 kg/hr equivalent boiler output
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Natural Gas/Distillate Oil Burner P&IDs UltraNOx Type E Technical Specification

P&ID up to 7710 kg/hr equivalent boiler output
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Natural Gas/Distillate Oil Burner P&IDs UltraNOx Type E Technical Specification

Above 7710 to 9070 kg/hr equivalent boiler output GAS INTERLOCK WIRED
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Natural Gas/Distillate Oil Burner P&IDs UltraNOx Type E Technical Specification

P&ID over 9070 kg/hr equivalent boiler output
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