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Content Overview

About Fjell Technlogy Group
- History
- Our Vision
- Quality standards
- Business Areas

Improvement of Existing
Process Lines

Fjell Turbodisc Dryer
Atmospheric and Vacuum

LT Meal Line

2 stage Disc Dryer Line

Steam Disc Dryer & Vacuum
Dryer Line




PAST vs. FUTURE *FJELL

TECHNOLOGY GROUP

Core technology is thermo-dynamics and Movi Head OFfi B G
pressurized rotating equipment for mass oving ourHea leto Bergen City,

New strategy with ED and heat transfer Norway

focus on
. . FTG owned patented solutions, as well as
innovation and installation of market leading solutions
FJELL Greentech
TECHNOLOGY GROUP Sales, R&D, Engineering and Project

Management of FTG deliveries
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The FTG delivers innovative process
technology for a sustainable future

Reliable
Innovative

Responsible




Standarized project excecution

Management

Policy and P At Management
Strategy S

Core processes

R&D or

Afor salos Management System
Certificate

operations?

To certify conformity with // Godkjent overensstemmelse med

Operations the Management System Requirements of /| Styringssystemkravene i henhald til

NS-EN ISO 9001:2015
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Fjell Technology Group AS
Thormohlens Gate 43A, 5006 Bergen

Project management Manufacturing/supplying following products/s

for produksjon/leveranse av felgende produk
“ Engineering Procurement

FTG is certified for r h, design, f: ing, assembly and
commissioning of stationary and rotating process machinery
and solutions for heat- and mass transfer.

Production (outsourced) Sl

commissioning

Certificate No J/ Sertifikat nr

2107




Business Areas — Fjell Technology Group

40 years experience as supplier of process

techn;:logy for sludge treatment and resource Your partner for
recycling.
mass & heat transfer technology

Core technology is pressurized rotating equipment
for mass and heat transfer.

We will always propose solutions that represent the
optimum trade off between energy usage,

. . - -
environmental issues, and operational concerns.

GreenTech Oil & Gas

Development

CO2 Capture and
Huydrogen

Protein Recycling and
the environment

Blosludge & Municipal Waste Water CO2 Capture using Solid Sorbents Alr Coolers Fish meal & Omega 3 Processing

Waste Water Treatment Compact CO2 Capturing Heat Exchangers Rendering Meat & Poultry

Green Hydrogen production Pressure Vessels

Process Modules & Skids




Improvement of Excisting Process Lines «The Fjell Way»

How FTG increase our customer's margin

Mass- and energy
consumption map

Redesign of process line

Status report

Implementation of
Improvement plan

Measurement of results

* P & IDdiagram

* Process lay out drawing
/flowsheet

* Energy Consumption
(electric and thermal energy
consumption)

* Capacity raw material ,
volume finished products

* Quality raw material, quality
finished products

ix1
6%

¢ |dentification of

«bottlenecks»

* Change of lay out drawing /

flowsheet

* Optimalization of energy

consumption

* New investment

suggestions

* CAPEX and OPEX

calculations

Status: Todays
picture/situation
Analysis

Suggestions for
improvement (change of
lay out, small and big
investments

CAPEX

OPEX

Progress plan /
Improvement Plan

1st phase: Improvements
exisiting lay out — minor
investments

2nd phase: renewing
factory, solve big
«bottlenecks», major
investments

* Reduced energy
consumptions

* Increased quality of meal
and oil

* Increased Profitability

il %

Most important is to look at the overall picture, through an energy balance - to identify the opportunities that give the most effect on margin.

Different equipment relies on other equipment in the process to be most energy efficient.




Indirect Dryer — Fjell Turbo Disc Dryer

Fjell Turbodisc Dryer TD300 - 1900

Fjell Vacuum Dryer TDV 650 - 2600




LT-meal line

Energy usage
per tonne raw material”
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oil

*Only shown process line included

*% . 8 % yield
10% heat loss added in each stage -
MVR

EVAPORATOR

* Conversion to electric air heater will ' s -
save 5-10% heat and eliminate EVAPORATOR HOT AIR DRYER
emissions to air.

*  Fjellis still offering the Dyno-Jet =
technology. |

*  Perhaps less attractive with the present . -, : Il A

energy market?




Two stage disc dryer line

WASTE HEAT PRE-COOKER
Energy usage
per tonne raw material’ I

23 kWh EL

SCREW PRESS
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dryer vapour @
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hot water circuit

*Only shown process line included
**10% heat loss added in each stage
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oil

*  Waste heat pre-cooker saves 15% WASTE WEAT 8% yield

St eam. EVAPORATOR
* Fjell is offering screw cookers with hot
water circuit to save space and avoid
autolysis.
* Modern plants with such lines produce
high quality meal. Lal




Steam disc dryer + vacuum dryer line

Energy usage

per tonne raw material”

40 kWh EL

*Only shown process line included
*10% heat loss added in each stage

Lowest theoretical energy input of
practically possible process lines?
Pre-drying in closed dryer to secure
hygienisation and high-quality dryer
vapour for reuse.

Meal quality in industrial scale to be
demonstrated.

kWh per tonne fist

<

STEAM COOKER

\ J
kWh per tonne fist
L

foul
condensate

" ]

SCREW PRESS

kWh per tonne fisk

MVR

kWh per tonne fisk

CENTRIFUGES

EVAPORATOR

kWh per tonne fist

VACUUM DRYER
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OIL
8 % yield




FJELL

TECHNOLOGY GROUP

Your partner for

mass & heat transfer technology

RELIABLE — INNOVATIVE — RESPONSIBLE




