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4w History

1968 - 'Osaka Sunflame Co., Ltd" founded as an oil burner maintenance company
1969 - Started oil burner production and became a manufacturer
1972 - Started manufacture of waste oil incinerators
1980 - Released the high-performance rotary cup burners "Type SSR" and "Type R"
1982 oo Renamed company to "Sunflame Co., Ltd." and purchased factory in Kyoto
2001 - Released the 3rd generation rotary cup burner "Type SDR"
2005 - Obtained the ISO9001 standard through NK;

Moved company headquarters and factory to Uji, Kyoto following expanded business
2006 - Developed a control system for large size auxiliary boilers for VLCCs
2008 - Released the 3rd generation rotary cup burner "SDR-1500"

Developed and launched new combustion control system with graphic touch panel
2009 - Released the Emulsion Combustion System (ECS)
2014 - Released the 3rd generation rotary cup burner "SDR-350", "SDR-500", "SDR-700"

Developed the LNG-compatible dual fuel burner series "SDR-G" for oil and gas;
Expanded main factory to accommodate new test facility

2016 - Released the ceramic tile refractory for incinerators

2017 oo Developed the next-generation control system equipped with logging and network
functions

2018 - Released the automatic fuel switch system for MGO and HFO;

Co-developed a level sensor check-up system and preheat support system with
a client for dry boiling prevention
- Delivered the first dual fuel burner for oil and gas, the "SDR-G200" unit
- Began sales and operation of the "Sunflame Smart Support System",
a user support system using ship-to-shore communication
2021 - Developed GCU for Gas Carrier Vessels and Gas Fuel Vessels
Sunflame Smart Support System was certified as a ‘Product & Solutions’ product
under NK's ‘Innovation Endorsement’ program as the first product from a marine
equipment manufacturer
Office renovation

@ 2023 - In-house development and start of operation of building control system “MaCo”
based on equipment control technology; Marine incinerator
Ammonia combustion test facility begins operation I (Equipped with rotary cup burner)
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Sunflame's Core Combustion Technology

Auxiliary boilers are crucial on-board devices which operate during berthing and sailing. The

burner apparatus, which serves as the auxiliary boiler’s heat source, must guarantee reliable operation
for an extended duration of time even under demanding conditions at sea.

With increasingly strict international environmental regulations, ocean-going vessels today must be
compatible with different fuel types suitable to each maritime zone.

Sunflame’s Rotary Cup Burners are capable of atomizing fuel consistently irrespective of the fuel's
quality or viscosity, including challenging fuels like waste oil.

Moreover, the pivotal elements of combustion—combustion rate, atomizing air pressure and volume, and
rotary cup rotation speed—are all modifiable via software. This adaptability ensures stable combustion
throughout all phases of ship operation, eliminating the need for intricate manual adjustments.

These capabilities are not only beneficial for managing conventional heavy fuel oil but also for gaseous
fuels such as LNG and ammonia, as well as alternative fuels such as methanol.

With decarbonization of the marine industry in mind, Sunflame is committed to product development in
response to customer demand using Rotary Cup Burners.

' Mechani A Rotary Cup Burner is the ideal burner for marine auxiliary boilers, designed for efficient combustion
echanism by controlling the rotation of the cup and two types of combustion air.

MW Advantages

Operation

Secondary air ® The risk of fire caused by dispersion is reduced

) | due to low atomization pressure at 0.15-0.5 MPa. ® Achieves fuel efficiency with wide turn-down
S . S o ] ® Enables stable combustion over an extended ratio: trlwledamogmt Qf fuellfgr cocrjnbustlon N
Primary air m=p ;& period of time with little risk of misfire from clogging. gce)rrl:;onc? Ol Sl e eI
m— B TR, @ Compatible with a wide range of fuels such as ~ N ) iler f
Lot : = . Safety_ .and HFO, MGO, biodiesel, methanol, and waste oil. Energy saving ° M.Inl.mlz.es heat loss n the boiler furace by .
stability eliminating the need for surplus combustion air.

(LNG and ammonia can also be combusted )
when equipped with gas nozzles.

ROTARY CUP B Centrifugal force forms
1 a thin film of oil.

® Touchscreen displays the operation status,

® Number of consumable parts is reduced to alarms, and operating instructions.

save time and effort for maintenance

B2

air

Primary b =

® Redundant system with PLC and relay type
control for semi-automatic operation even in
case of PLC failure.

® Maintenance is simplified because the
motor is directly connected to the shaft of
the cup, the piping unit is a block unit and

Secondary air

Oil feed pipe Maintainability the main burner unit is attached to a hinged Usability ® Gauge instruments are attached to the
door, making it easy to open. burner body rather than the pipeline to
B} High-pressure air sprays oil enhance control precision.
n Fuel oil is conveyed into the cup that is rotating at high speed. for combustion.
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Support / control Panel

The control panel is equipped with an intuitive touchscreen to visualize its multifunctional auto-control system.
By enhancing the control panel's operability, we not only improve its functionality but also ensure that
operational data can be used to provide optimal support for operations and prevent potential issues.
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Sample image of main screen

(DData logging function

Precise troubleshooting can be provided by visualizing operational data,

which enables a clear understanding of the trouble situation.

AUX. BOILER Login
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ALARM

FLAME FAILURE

Check the following points
1)Detecting condition of flame-eye

2)Cleaning of flame-eye glass
3)Operation of flame-eye relay
4)0pen/close of solenoid valve
5)0peration of Aux.relay
G%Opemng of damper

7

)

Opening of il flow regulating valve
9)Setting pressure of oil pressure adjusting valve
and controller
10)0il termperature- Viscosity
11)Condition of FO pump
WQJCup rotation
%O\oggmg of strainer
)

14)Clogging of secondary air nozzele
15)Clogging in rotary cup

BURNER CONDITION To Flow Confirm
FOMY_ SECARMY EM.3

250/|375/I4000rpm| I

Sample image of troubleshooting display

@Troubleshooting display
Prompt resolution onboard is ensured by displaying the
appropriate response methods for each incindent.

Option / Sunflame Smart Support System

Real-time loT technology captures the vessel
equipments' operational data and visualizes
the operational status. We offer suitable
maintenance strategies, trouble prevention,
and operational guidance that enhances fuel
efficiency by analyzing the parts sales history
and service reports. (Network facilities are
required on the vessel side to conduct
ship-to-shore communication.)
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Option / MGO Automatic Switching Unit

SUNFLAME

Boiler burner fuels such as HFO and MGO can be changed easily with a
single switch to comply with sulfur oxide emission regulations in both

Emission Contol Areas (ECAs) and Non-ECA zones.

By using the MGO main piping also for the ignition burner piping, the need for pipe modification is
minimized, and fuel waste is reduced by switching fuels just before the burner. Fuels can be
switched quickly and without error because complex valve operations are not required.

-

o

[Unit Design]
Automatic switchin h
Reference Diagram Ignition burner piping / MGO fuel piping just before burner b% solenoid valve
AlR Separator i Pilot burner
HFO tank | DO tank [MGO tank]
A @ @ @
Strainer
\
/
Strainer ! g Sunflame
FOHeater i Rotary cup burner
“ - . MGO HFO ./ Common
Faster changeover than conventional systems Compatible with a wide range of fuel viscosities
*For technical opinions on the handling of MGO, such as whether or not an MGO cooler is required,
please contact the boiler manufacturer separately.
J

Option / Emulsion Combustion System (ECS)

This system creates a state close to theoretical
combustion by introducing water into the fuel oil and
creating finely atomized oil using the micro-explosions
from water evaporation.

It is possible to maximize the characteristics of a rotary cup burner, which
excels in the combustion of high-viscosity oil and fine adjustment of air-fuel
ratio.

By reducing excess air, it is possible to decrease heat loss within the boiler
furnace, thus improving combustion efficiency and reducing the
environmental impact of emissions such as NOx.

Additionally, as it is designed for installation in auxiliary boilers, it is
compact and can be installed with minimal changes to the heavy oil piping
facilities and layout, aside from an additional water supply piping.

Benefits

Fuel consumption rate C02/S02 emission rate 7.4% decreas

7.4%

decrease

NOXx emission rate 20% decrease

CO emission volume

50% decrease

*The data listed on this page are our company's test values and are not guaranteed.

-

Oil Fine water particles Micro explosion

Combustion principle

(D Fine water particles are introduced into the fuel oil.
(20% water is added)

@ Fuel oil is dispersed into fine particles when the water particles
explode by evaporating in the heated boiler furnace.

® Finer oil particles increase the total contact area with oxygen,
thereby optimizing the combustion process.

= By improving combustion efficiency, excess air is reduced
and boiler heat loss is minimized.
(By combustion air damper control in accordance with intake air temperature, etc.)
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DF BURNER /
GCU / GVU

AW DF (Dual Fuel) Burner

This burner can use low-carbon alternative fuels such as LNG alongside oil fuels.
A rotary cup burner combined with a gas nozzle is capable of using both liquid and gas fuels.

Rotary cup

secondary air

I| primary air ‘

secondary air
Features
+ Feedback control by O2 sensor (automatically adjusts gas volume in response to changes in heat value) + Combustion modes

- Capable of processing BOG as well as N2 inclusive gas (N2 100% is supported)
+ Wide turn-down ratio for combustion volume decreases the number of burner starts/stops

and oil volume for combustion assistance Dual Fuel [4) GCU Mode
- Data transmission function is a standard feature Combustion {ixediCombustion)

AW DF(Dual Fuel) Burner Outline Drawing

1 SDR-G200 / G250

IGNITION BNR. FLAME-EYE ) 450 9 250
JUNCTION BOX )

#3490
PCD 590
3640

PRIM. AIR IN

iﬁ’ i \ SECOND. AIR IN

AA+++MGO IN : JIS 10K 15A
GG+++GAS IN:JISTOKB5A

AW Gas Combustion Unit (GCU)

This equipment is used for the on-vessel treatment of gases
generated by LNG and other low-temperature liquefied gas operations.

Features

« Combustion control according to gas pressure
and inert gas concentration
+ Uses the latest combustion technology
developed for auxiliary boilers
+ Automatic control of oil for combustion assistance injection
* Minimum installation area

This is a supply and control device for LNG and other gas fuels.
The unit consists of gas fuel supply piping, control valves and
safety devices, and can supply fuel to Sunflame's DF burner,
GCU, and other gas-operated equipment on board.

Features

+ Equipped with gas valve leak check function
+ Open or enclosure type can be selected
« Stable gas fuel supply pressure
+ Connection to external equipment
via EtherCAT connection available
+ GVU for engines also available
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AW Specifications
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0 D D ) ) ) ) ) U DR 0]0 ) 0[0 D 0]0]0 )
250 ~ 2500 400 ~ 4000
Capacity (g/hr) 45~100 50 ~ 150 50 ~ 200 50 ~ 250 50 ~ 350 50 ~ 500 70~700 100 ~ 1000 150 ~ 1500
500 ~ 2500 800 ~ 4000
Fuel Oil Heavy oil Viscosity 700mm? /s at 50°C, MGO, MDO and Waste oil
Fuel Oil Pressure (MPa) 0.15 0.3 0.4 0.4~0.5
Revolution (RPM) 6000 ‘ ‘ 3000 ~ 6000 3000 ~ 6000 5000 4500
Motor Direct Drive System
Rotary Cup Burner Rotary Cup Drive System Motor  Direct Drive System
Belt Drive System
Automatic Control System ON/OFF Control ON/OFF & HIGH/LOW Control ‘ ‘ ON/OFF & Proportional Control
Ignition System MGO/MDO Pilot Burner
Burner Motor 150W (DC24V) | 250W (DC48V) | 075kWx2p | 1.5kwx2P | 15kWx2p 3.7KW X 2P
Main Accessories Wind Box (Secondary Air Damper, Secondary Air Vane, Primary Air Duct, Peep Hole), Air Pressure Switch, Flame Eye, Pilot Burner for Ignition, Oil Control Valve, Control Motor and Linkage,
Oil Pressure Gauge, Junction Box, Oil Flow Regulating Valve and Oil Flow Meter (This is standard for above SDR-350)
Type Turbo Blower
Air Volume (Nm/min) 1 2.3 4 4 | 6 8 11 17 24 40 68
Primary Air Blower
Air Pressure (kPa) 9.8 7.8 8.8
Motor (kw xP) Common use with Secondary Air Fan 37x2p | 37x2p | ssx2p | 75x2p | 11x2P 18.5 X 2P
Type Turbo Fan and Blower (Primary & Secondary Air Fan motors are in Common use) Turbo Fan
Air Volume (Nm?*/min) 24 34 50 60 85 120 160 185~ 220 260 ~ 355 400 ~ 645 645~ 970
Secondary Air Fan
Air Pressure (kPa) 1.96 2.45 3.43 2.94 2.45~3.43 2.94~3.92 3.14~49 44~6.0 54~7.4
Motor (kw xPp) 3.7 X 2P 5.5 X 2P ‘ 7.5 X 2P ‘ 7.5 X 2P 15X 2P 15 X 2P 15X2P~185X2P | 22X 2P ~30X 2P | 30 X 2P ~ 55X 4P | 55X 4P~ 110X 4P | 110 X 4P ~ 175 X 4P
Type Trochoid Gear Pump (MDO, MGO)
Capacity (kg/hr) 100 170
Diesel Oil Pump for
Ignition Burner Pressure (Mpa) 0.7
Revolution RPMm) 3600
Motor (kw xPp) 0.4 X 2P
Type Trochoid Gear Pump (HFO, MDO, MGO) Gear Pump (HFO, MDO, MGO)
Capacity (kg/hn) 600 1000 1400 3200 4800 8000
Heavy Oil Pump Pressure (Mpa) 0.5 0.5 0.5 0.6 0.6
Revolution (RPM) 1200 1200 1800 1200 1200
Motor (kw xP) 0.4 X 6P 0.75 X 6P 0.75 x 4P 2.2 X 6P 2.2 X 6P ‘ 3.7 X 6P
Type Electric Heater Steam Heater
Specif ication Sheath Heater Steam Coil
H - Heating Capacity Inlet Temperature 60 deg C-Outlet Temperature 130 deg C ( 70 deg C up) Heating capacity may be changed by oil specification
eavy Oil Heater
Electric Capacity (kwh) 3~12 —
Steam usage (kg/hn) = abt 26 ~ 250
Steam Pressure = Saturated Steam
. Combustion System 2 modes : FO & WO 3 modes : FO, WO & FO/WO mixing
For Waste Oil
ombustion Type ain Accessories ump, Electric Auto Cleaner, Press. Cont. Valve, ange ver 3way Valve -1 ~2.5). Oil Flow Meter - ~ . Oil Regulating Valve - ~ « R9~
Combustion T Main A i P Electric Auto Cl P Cont. Valve, FO/WO Ch Over 3 Valve (SDR-1~2.5). Oil Flow Meter (SDR-350 ~ 1500). Oil Regulating Valve (SDR-350 ~ 1500. R-9 ~ 40)
Option
Lot Pump Type Trochoidal Gear Pump 600kg/h X 0.5MPa 0.4kW X 6 P 1000kg/h X 0.75MPa 0.75kW X 6P
Remarks 1. Standard Unit is One(1) Set. Due to ship class or capacity requirement, FO pump and FO Heater can be provided as extra unit.
2. Type of Rotary Cup Burner may be changed by necessary combustion capacity, furnace pressure and fuel oil specification.
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AW Outline Drawing
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