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INTRODUCTION | THE GROWING CIRCLE
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INTRODUCTION | THE GREENHOUSE PACKAGE
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INTRODUCTION | OVERVIEW €)BIOENERGY

CARBON CAPTURE UNIT HIGH EFFICIENCY TRANSPARENCY BY
TECHNOLOGIES AUTOMATION

®  Purified & stored " Improves feasibility " [et’s you focus on your business

= Distributed independent to heat & light " |mproves long term returns =  Solution to day-to-day challenges

=  Same quality to CO, gas CHP "  Reduces risks " Reduces potential down-time

6 ;SSS

B 7EE ! I%K Windsor YNCKE

www.windsor.co.nz




AAAAAAAAAAA

VYNCKE & WINDSOR IN A NUTSHELL
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WINDSOR IN A NUTSHELL| CLEAN ENERGY

% Windsor

Energy

=  Previously known as RCR ENERGY
= Now part of the WINDSOR GROUP

= 50 years of experience providing thermal plants in
New Zealand

Team of 30+ engineers in Napier

CLEAN ENERGY TECHNOLOGY
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VYNCKE IN A NUTSHELL| THE FAMILY

1 GENERATION 3" GENERATION
Louis VYNCKE Dirk VYNCKE

Michel VYNCKE Peter & Dieter VYNCKE
2" GENERATION 4" GENERATION

CLEAN ENERGY TECHNOLOGY
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VYNCKE IN A NUTSHELL| CLEAN ENERGY
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THE SOLUTIONS : WHAT'SIN IT FOR YOU ?
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THE SOLUTION | WHAT’S IN IT FOR YOU? €)BIOENERGY

CARBON CAPTURE UNIT HIGH EFFICIENCY TRANSPARENCY BY
TECHNOLOGIES AUTOMATION
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THE SOLUTION | CARBON CAPTURE UNIT - TECHNOLOGY €)BIOENERGY

CO2freeflegases B E E EEE BN E =N

CO2 rich flue gases

CO2freeamine gpeEEEEEE N CONDENSOR

CO2 rich amine

CO2 gas
TO LUNGS
(CO2 STORAGE) TO GREENHOUSES

High Quality CO2 gas

low Quality CO2gas == =z=z==z====

Hot water/steam

POLISHER !

ABSORPTION STRIPPER
COLUMN COLUMN 1"

CLEAN ENERGY TECHNOLOGY
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THE SOLUTION | CARBON CAPTURE UNIT - TECHNOLOGY €)BIOENERGY

Biomass
Flue gases  mum—— Q=2.2 ton CO2
Water — boiler CircUit A
Woater — Greenhouse circuit G RERERERERERERE FLUE GAS CONDENSOR
CO2
T=150-180°C T=50-60"°C

CCU unit

“ 0,35 MW losses

11 All figures is production per hour !!
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CLEAN ENERGY TECHNOLOGY
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THE SOLUTION | CARBON CAPTURE UNIT - IN REAL LIFE @ BIOENERGY

RULES OF THUMB - TECHNICAL
" 1 ton of woodchips (40%mc) = 1 ton of CO,

n Approprlq’re emission standards need to be met
M: 5 mg/Nm3
100 mg/Nm3

. Mlnlmum Technlcal/flnancml viability > 1.5 - 2 ton/h CO,

" Required when there is light (daytime /lighted crop) @ 5,500 equivalent hours/ year
RULES OF THUMB - FINANCIAL

" Feasibility attractive if CO,— price = 95 — 100 NZ$

= Reference investment for 2 t/h CO, = 5M NZ$
= OPEX = 15NZ$
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\" DES SIRJANSLAND | THE NETHERLANDS
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THE SOLUTION | NETHERLANDS, CLASSROOM EXAMPLE OF STIMULATING BIO RE?

SDE++ | STIMULATING RENEWABLE ENERGY 006 /_.-/\/ N
§ 0,05 /-/""'—
FOCUS: Industrial or non-profit - energy ‘prosumers’ S oo \/ T gosding

0,02 =—— Correctiebedrag

PRINCIPLE: Supporting “unfeasible premium” of RE projects vs NN EEEE B echog

energy market price. Variable operational subvention. 0

1 2 3 4 5 6 7 8 9 10 M 12 13 14 15
Looptijd project
BUDGETS: 5.000.000.000 EUR in 2021 S
per technologie in de verschillende SDE+-rondes
6.038
H . . 5.832 6.004
TECHNOLOGY: Changing focus over the different subvention years S
e o . | ] (Z;?:xh eeeee 501 5.000
(renewable electricity /heat/gas; CO,-reduction) S =
s 3503 e 3.905

CRITERIA: Previously mainly for technologies in production of
renewable energy (SDE+), currently SDE++ also
includes CO,-reducing technologies: CCS, hydrogen,
electrification (boiler), geothermal, heatpumps...

SDE+ SDE+ SDE+ SDE+ SDE+ SDE+ SDE+ SDE+ SDE+ SDE+ SDE+ SDE SDE+ SDE+
2011 2012 2013 2014 2015 2016 2016 2017 2017 2018 2018 2019 2019 2020
voorjaar  najaar  voorjaar  najaar  voorjaar  najaar  voorjaar  najaar  voorjaar
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THE SOLUTION | WHAT’S IN IT FOR YOU? €)BIOENERGY

CARBON CAPTURE UNIT HIGH EFFICIENCY TRANSPARENCY BY
TECHNOLOGIES AUTOMATION
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THE SOLUTION | HIGH EFFICIENCY TECHNOLOGIES

LOW TEMP ECO COMBUSTION AIR
HUMIDIFIERS

REQUIRED BY NATURE, DELIVERED BY VYNCKE

HEAT PUMPS COGENERATION

CLEAN ENERGY TECHNOLOGY
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THE SOLUTION | QUICK REPETITION OF OUR THERMODYNAMICS CLASSES... €)BIOENERGY

Biomass calorific value

> <

6>l 7EEY

CALORIFIC VALUE:

= Lower heating value vs. higher heating value
= Net calorific value vs. gross calorific value

SENSIBLE HEAT:

" Energy (heat) that is added /removed during a process
where temperature changes but not the phase

LATENT HEAT:

" Energy (heat) that is absorbed /released during a
process where the phase changes

PRACTICAL:

" Biomass boiler manufacturers : efficiency on LHV/NCV
= Wet fuels: a lot of latent heat !l

CLEAN ENERGY TECHNOLOGY
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THE SOLUTION | LOW TEMPERATURE ECO

PRINCIPLE Recovery of sensible heat

IMPACT Typical increase in efficiency of 5 to 8%

PRACTICAL IMPLEMENTATION

» Cold sink temperature < 80°C (and well above dew point)
= Stainless steel execution (low flue gas temperatures)
= Installed after the dust filter

= Additional control to prevent condensate (bypass)

CLEAN ENERGY TECHNOLOGY

6B 7RAE Y | VYNCKE

www.vyncke.com www.windsor.co.nz




THE SOLUTION | FLUE GAS CONDENSING — THE PRINCIPLE €)BIOENERGY

Flue gas temperature 190°C; B vol. % O,

70 %
. b Fuel moisture wE5 TYPE 01 FLUE GAS CONDENSER
PRINCIPLE Recovery of sensible & latent heat ; Tretten terpersiten < Teow it = CONdoMSEr operation

IMPACT Typical increase in efficiency of 10 to 25%

Heat yield as peroentag bailer ou

PRACTICAL IMPLEMENTATION:

"  Moisture content of fuel > 40 — 45% (dew point!l) ]j

" Average cold sink temperature < 50°C A ': ptiwfcccl O o

= Stainless steel materials after FGC : ducting & chimney j Forl e e | }T;Ejtdmmmzmmimmmﬁm

y oF Condenser aperation tnaconomical -

= |nstalled after the dust filter : SJ sl e )
CONSEQUENCES

" Waste water generation (NH,, S, Cl) : “

= Possible need for water consumption with dry fuels o IS

CLEAN ENERGY TECHNOLOGY
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THE SOLUTION | FLUE GAS CONDENSING - TECHNOLOGIES €)BIOENERGY

TUBE (INDIRECT) CONDENSOR CONDENSING (DIRECT) SCRUBBER

CLEAN ENERGY TECHNOLOGY
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MIDDENMEER | THE NETHERLANDS

—1 .a)

¥a

. - — q == T \| kB
i __ . I Xt

! ol 4

¥
(
i
i i 7. — s -
- 14 v £ ;
~ R S > b Lo :
> — » 1
3\ — . — )
. Ty ' : , |
| " BY N LB}
3 | ‘ _ . ) r
: : | < b\ -
5 y v , T A Y
r - . \
\ ! =T £ N J
: :;t \ ™ - — ’_3_ - = o E i
| T i ek N
|
| s { ' - = k'u - - \
) ‘ \
—_— . > — - : -
= - T 3
‘-

CLEAN ENERGY TECHNOLOGY

V. Windsor YNCKE

/ Energy



THE SOLUTION | HEAT PUMPS €)BIOENERGY

Condenser Generator

‘ hi

District heating

<= Driving
Heat
_— Source

B O O O O O O O O O O O W O B,
2

Chilled
Water w=p

d /= <= District heating

Lithium Bromide

SO|UﬂOﬂL

Pump

Evaporator Absorber

CLEAN ENERGY TECHNOLOGY
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THE SOLUTION | HEAT PUMPS - IN REAL LIFE
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Waste heat source
(flue gas condensate)

Useful heat output
(to process & heating network)

High temperature source
(from boiler)
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THE SOLUTION | HEAT PUMPS — IN REAL LIFE €)BIOENERG)

Efficiency without heat pump:

Efficiency with heat pump: 106,6%

l » A / 4 S =y \ ‘ - Sl |
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l WIND POWER

’

Y gneco

COMPOST
OVERSIZE & SHREDS
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UTRECHT | | THE NETHERLANDS
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MAASBREE | THE NETHERLANDS

‘ Kwekerij W.S. Moerman ‘
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> Gardens
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‘ VYNCKE BOILER ‘ HEAT EXCHANGER

Q TURBO GENERATOR

‘ DESICCANT REGENERATOR

‘ DESICCANT DRYER

’ FLUE GAS TREATMENT

‘ ABSORPTION CHILLER



THE SOLUTION | WHAT’S IN IT FOR YOU? €)BIOENERGY

CARBON CAPTURE UNIT HIGH EFFICIENCY TRANSPARENCY BY
TECHNOLOGIES AUTOMATION
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THE SOLUTION | AUTOMATION - SMARTPLANT

GREEN FUEL

MAINTENANCE

VARYING DAILY SHAPE
QUALIFICATION - EXPERIENCE

KNOWLEDGE SHARING

VARIABILITY
(HUMIDITY — PARTICLE SIZE)

SMOQOTH STABLE COMBUSTION
— RESPONSE TIME

EMISSION CONTROL

PLANNING
EXECUTION TIME

DOWN TIME

6>l 7EEY

www.vyncke.com

www.windsor.co.nz

>(-SMART
PLANT
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MORE
TRANSPARENCY

OPTIMIZED
MAINTENANCE

HIGHER
PRODUCTIVITY

I%K Windsor

CLEARER COMMUNICATION

ALARMS OVERVIEW

HIGHER AVAILABILITY

HEALTH SCORE CARD

REDUCE INTERVENTION TIME

OPTIMIZE RESOURCES

REDUCE DOWNTIME

EXTENDS PRODUCT LIFE OF
CRITICAL COMPONENTS

IMPROVES EFFICIENCY AND

AVAILABILITY OF PEOPLE &
ENERGY PLANT

CLEAN ENERGY TECHNOLOGY
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THE SOLUTION | AUTOMATION - SMARTPLANT @ BIOENERGY

Vyncke test installatio . . .
PICREIESEANS R Combustion hours Firing capacity

0.148 bar 1,043.28 h 0 %

Oxygen concentration

g B 19.68 % 0.148 bar
Overview
Ove | Steam pressure V<1902t Overall production ¥ 0.63 MW
17.403 bar 9 31 MW

CLEAN ENERGY TECHNOLOGY
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THE SOLUTION | AUTOMATION — A REAL LIFE EXAMPLE €)BIOENERGY

10

Increase efficiency

Fouling score
(9]

3 — Increase availability

] T

1
@4 Cold stop @J Cold stop

0
0 500 1000 1500 2000 2500 3000 3500 4000 4500

Running hours (h)

CLEAN ENERGY TECHNOLOGY
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THE SOLUTION | AUTOMATION — A REAL LIFE EXAMPLE €)BIOENERGY

Summary type Alarm Level A Alarm Level B Alarm |
'i" Oceurences O v —— —— 33

Duration ——
Bth Jun 20 « 9th Jun 20 Grouped by alarm

Alarm types

A-Alarm 27.8%
B-Alarm
C-Alarm 16.7% ' o 5.6%
SMARTPLANT-Alarm A
16.7%
Areal(s)
Grale Occurences % Description Area
General 8 22.2% General alarm dosing pump Water + Steam
PLC & 16.7% lension 1 dry ash redler DeAshing
FLS & 16.7% lension 2 dry ash redler DeAshing
Cooling 4 11.1% Feedback dosing pump Water + Steam
FlueGas 2 5.6% General alarm fuel iransport Fuel

HurAranlice

CLEAN ENERGY TECHNOLOGY
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SUMMARY
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SUMMARY | ENERGY PLANT THAT BOOSTS YOUR PROFIT @ BIOENERGY

2
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GENERATES ALL THE HEAT, COOLING & POWER YOU WANT:

By using heat from the biomass, you save on bills for natural gas. A
cogeneration plant with steam turbine will help you to save on your electricity
costs as well and why not look for optimal use with tri-generation.

IS READY TO CARBON CAPTURE:

With the addition of a Carbon Capturing Unit, especially adapted to the
usage of your solid fuels, you can generate your own CO, needed to
promote plant growth. So, no more bills for liquid CO, and you make your
cultivation more sustainable

IS FUEL FLEXIBILE & EFFICIENT :

Your combustion system is perfectly fit to burn a variety of solid fuels, thereby
reducing your dependency on one single type of fuel. You name it, you burn it
Want to get most out of your feedstock: efficiency tech is there to help !

IS FULLY AUTOMATED:

Our energy plant runs automatically and goes unnoticed so you can focus on
important things: growing crops!

IS AVAILABLE IN NEW ZEALAND:

With the partnership between WINDSOR ENERGY & VYNCKE you have feet
on the ground in New Zealand, from idea till your next generation taking over!

CLEAN ENERGY TECHNOLOGY
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SUMMARY | OUR JOURNEY IN THE WORLD OF GREENHOUSES @ BIOENERGY
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‘ Kwekerij W.S. Moerman ’
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kvw(@vyncke.com graham.jolly@windsor.co.nz
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