


WE HAVE MORE THAN
45 YEARS OF EXPERIENCE
IN DELIVERING HEATING
SYSTEMS FOR MARINE
APPLICATIONS.

WE CUSTOMIZE HEATING
SOLUTIONS FOR VARIOUS
TYPES OF VESSELS
ACCORDING TO THE
CLIENTS DEMAND.



GESAB Company overview

v

GESAB is a private owned company founded in Goteborg, Sweden in 1987.
GESAB group consists of:

GESAB, Goteborg, Sweden (HQ, Sales, Engineering & manufacturing)
HTI-GESAB Ellerau, Germany (Sales, Engineering & manufacturing)

GESAB, Frauenfeld, Switzerland (Sales & Engineering)

GESAB Shanghai, China (Sales & Engineering)

GESAB Emission Systems, Sanjie China (Engineering & manufacturing)

Total numbers of employees in group: 85 persons

Total revenues of group: EURO 15M

Total supplied systems since start: Abt 1.500



Production plants

GESAB Goteborg GESAB Shaoxing HTI-GESAB Germany



Product areas

Heating Systems

Inert Gas Systems

NOx Reduction Systems

Thermal Oil Systems

Hot Water Systems

Steam systems

Inert Gas Boiler/
Generator

Catamiser®

SCR & Silencer

SCR Multi Engines




Sales Areas

Shipping

Offshore

Chem/Oil Tankers

Industrial

Semi-Sub. Drill Rigs

Asph./Bit. Tankers

Wooden Industry

Accommodation Rigs

Dry Cargo Vessels

Food Industry

Jack-Up Rigs

Passenger Vessels

Palm Oil Industry

Drillships

Dredgers/Pipelayers

Textile Industry

FPSO/FSO

Special Vessels

Refinieries

PSV/0OSV/OCV

Automotive




Markets

North America
e USA
e (Canada

South America

* Brazil
e Colombia
* Argentine

Europe
* Norway

 EU
 Russia
* Turkey

I

East Asia
« China
 South Korea

Africa

« South Africa
* Liberia

* Nigeria

Southeast Asia

« Singapore
 Malaysia
* Indonesia




- EASY TO OPERATE AND CONTROL
- CONSIDERABLY REDUCED MAINTENENCE
- EXTENDED LIFE SPAN

- ENVIRONMENTALLY SAFE
- REDUCED HEATING COSTS
- NO CORROSION DAMAGES




Thermal Fluid Systems

Typical components

» Fired Heaters

» Exhaust gas heater (Economizer)

» QOvercapacity control of the exhaust gas heater (Economizer)
» Circulating pump(s)

» Expansion tank

» Deaerator tank

>  Flow control unit (by-pass)

» Control panel

» Consumers (tanks, pre-heaters, accommodation heaters)



Thermal Fluid Heater

Capacities: 100 kW - 20.000 kW

o Oil/Gas Burner

9 Combustion Chamber °
o Heating Coil Section e

o Flue Gas Passes
o Exhaust Gas Outlet

o Thermal Fluid Inlet

o Thermal Fluid Outlet e e



Exhaust Gas Heater (Economizer)

Capacities: 100 kW — 5.000 kW

o Exhaust Gas Inlet
9 Heating Coil Section
o Exhaust Gas Outlet
o Thermal Fluid Inlet
e Thermal Fluid Outlet

o Bypass Damper/Temperature
Regulating



Exhaust Gas Heater P&ID



Electric Fluid Heater

Capacities: 10 kW - 3.000 kW

» Electric Heater — Thermal Qil
» Electric Heater — Hot Water
» Electric Heater — Steam

» Can be supplied as Skid unit or loose



Heating Coils & Cargo Heaters

Heating Coil panels with Towers typical
for high temperature requirements

Cargo Heater (Deck Heater)
in stainless steel material



Container installations

Heating system for Power plant — 5.000 kW

Mobile Heating system for barges — 1.000 kW



Skid installations

Thermal Oil Heater Skid — 350 kW

Natural Gas Fired Heater w. Economizer — 4.000 kW



Heating system accessories



Heating system accessories

Pressure Jet Burner Rotary Cup Burner
MGO/MDO/HFO HFO/Sludge

Dual Fuel Burner LNG/Oil with
Gas Valve Unit (GVU)



Heating system accessories

Shell and Tube heat-exchanger

Plate heat-exchanger

Calorifier



Selective Catalytic Reduction (SCR)

» The third stage of the International Maritime Organization emissions regulations,
“IMO Tier llI” is planned for 2016 and can be achieved with a SCR system.

> |IMO Tier lll represents approximately a 75% reduction in NOx from Tier Il and
applies to vessels traveling in Emission Control Areas (ECA).



Engine power: 400 kW - 12.600 kW

o Exhaust Gas Inlet
9 Gauge connections
o Service hatch

o SCR Catalyst

e Exhaust Gas outlet

o Support



- Combined SCR & Economiser

Capacities: Engine Power 500 kW — 9.000 kW
Heat Power 120 kW - 1.200 kW

o Exhaust Gas Inlet

9 SCR Catalyst

o Turning chamber a e
o Service hatch
o Heating Coil Section

o Exhaust Gas Outlet

o Soot Blowing (Option)



Reduce NOx emissions to < 2 g/kWh (IMO Tier Ill)
Waste heat recovery of up to 25% of engine power
Integrated silencer in Catamiser® (turning chamber)
Type Approval from DNV

Catamiser® is a registered Trademark by GESAB



Advantages of Combined unit:

Cost of a combined unit is less than of two separate
units

Weight will be approximately 35% less and requires
significantly less installation space than a conventional
installation

Service and maintenance on Economiser and SCR-unit
can be carried out at the same time — more cost
effective



Catamiser®

Catamiser® - Silencer performance

Extensive Catamiser® attenuation measurements has been
performed

Catamiser® was compared with a 30 dB silencer

Catamiser® performance was better on low frequencies
(50-600 Hz) and equal on high frequencies (600-2500 Hz)

Possible to further improve attenuation



Catamiser®

Catamiser® - Heat recovery performance

Heat recovery from Main or Auxiliary exhaust gases leads
to lower fuel consumption* and thereby lower CO2, SOx,
NOx, PM and HC emissions

NOXx reducing SCR => ~90 % reduction of remaining NOx
emissions

*Assumption on lower fuel consumption is based on that waste heat recovered from
exhaust gases will reduce need for oil fired boiler operation



Catamiser®

Emission savings — case from M/T Ternvag —
Product tanker, DWT 14796*

Catamiser® installed on three auxiliary engines, 3 * 750 kW
Data from first year of operation has been gathered

Running time on Oil-fired heaters have been reduced by
57%

Total fuel saving is 83 ton MGO

*all data used by courtesy of Tarntank Ship Management



Catamiser®

Emission savings — case from M/T Ternvag —
Product tanker, DWT 14796%*

*all data used by courtesy of Tarntank Ship Management



Catamiser®
Emission savings — case from M/T Ternvag —

Product tanker, DWT 14796*

Total Emission reduction per year

*all data used by courtesy of Tarntank Ship Management



- Different configurations

Catamiser® Slim type

T Multi-Engine SCR

SCR Silencer



- P&ID



- Arrangement



- Arrangement



- Accessories

Control and Logger Unit Pump Unit

Dosing Unit



- Accessories

Injector Soot Blower Valve

Catalytic Element NOXx Sensor



GESAB Production



GESAB, Gothenburg Sweden

Thank You for Your
attention!



