The world of
energy is
changing

... .and.we are deeply involved.

ing Marco J. Bijkerk
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An exponential timeframe...
From the year 1750 until today

Northemn hemisphere
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Population

(0, concentration

Loss of tropical rainfarest and woodland Species extinclions




Vulnerable world




Energy transition

Clean from source to end
CO, reduction

Route towards 2050
(85% of dwellings
already exists)

Climate deal Paris: no
carbon in residential
buildings



@ Our CO, ambitions

2018* m——— 2050

Now 5000 kg CO2 No carbon allowed
emission per year, per @residential
household applications

* Current carbon emission only for
heating, electricity and hot water
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But..

What iIs
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Input = output

58 kWh/pp/day

15300000000000000kWh




Everything electric?

Demand

Source: ECN



Supply & demand are not in balance

Warmtevraacg

Zonlicht aanbod

Elektriciteitsvraag eindgebruiker

Year/day
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Energy management:

Supply and demand
are not in balance

without 2> 100%
sustainable not
possible

Inefficient transport

Waist heat

P Usage (hp)
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Year round hourly temperature
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Power a Heat Pump needs
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Source: Field research Remeha



Electricity from pv-panels
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Year round hourly electricity import & export
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What’s the problem?

CO, uitstoot/kWh elektricitei_'_t__.(-N'_e"' rland) [kg/kWh]
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m 0,55-0,60

Source: Field research Remeha
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Energy management
IS our problem

Storage & transport
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Source
Solar
Wind

Hydro
Biomass

o]]

Coal

Fossil Gas

Nuclear

Transport

-

District heating

Gas-net

Usage

Climate
DWH
Cooking

Appliances
Mobility
Food
Goods
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All-electric Is not
the answer...
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et’s focus
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So, what’s the answer?
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CO, cycle

A N=0,01%
\7 N
+ <.> - CH,0, + O,
PSS A
N =10 %

O, > CO, + H,O + energy

System IN: = 0,001%
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The characteristics
* 100% sustainable

» There are users of energy
* Transport of energy

* No new CO, is created, It's
completely circular, The system
IS In balance and short living
CO, is no problem

« Supply and demand are not
connected

« Storage in chemicals

- Efficiency is a bit low.....
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Back to our world..
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Storage capacity compared
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Battery electric vehicle

(NiMH and Li jon)
Compressed air ES

Double layer capacitor
Flywheel energy slorage
Hydrogen storage
Lead acid battery

Li ion battery

Sodium sulphur battery
Pumped hydro storage

Redox flow battery i
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Technical CO, cycle

F oo > m v o,
N=70-80%

CO,+ Energy

Hydrogen

) i
1

Transport & storage
N=90%
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Test van 2 ketels op 100% waterstof

Maart 2019

Gemeente Rotterdam
Ressort wonen
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Waterstof

Remeha wil duurzs
dinnen-klimaatoploss
haalbaar en betaalb: ken

Wa len wij als een van
de we \ naar een CO, neutrale

samenieving

BDRTHERMEA GROUP
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Another perspective
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The installation




Ambition

90% grid
independency

realize >90% CO,
reduction

AN

Challenge

« Imbalance
between supply &
demand (>80%)

Result

Let’s have
a look
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The results

90% grid independency

Realized more
than >90% CO2 reduction
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Several ways to sustainability

Energy carriers Natural sources Technolgy
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Electricity Heating Gas Solar Wind Storage & transport
networks
2018 1% 4%, 95%

2050 20-30% 20-30% 40-60%  Fits within the current infrastructure
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Thank you

BDRTHERMEA GROUP



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Thank you

