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Lichtopbrengst

(in lumen per Watt)
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Bronnen: Tsao en Waide, 2010, The World’s Appetite for Light
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Warmtetransmissie van beglazing
(Watt/m?,K)
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Ontwikkeling energiegebruik ijzerproductie
(MJ cokes per kg ijzer)

350 <
: _ Energy efficiency improvements:
]Icztr:](;il;:tlon coke fired blast 1760-1800: -1.9% a year
300 + 1800-1820: -0.2% a year

1820-1910: -1.1% ayear
1910-1920: +0.2% a year
_ 1920-1940: -1.4% a year
Steam \engines 1950-1990: -3.4% a year
1760-1990: -1.4% ayear
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Radical changes in shape and design
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Closed top furnace
Use of richer ores
Larger hearth furnaces

Coke demand (MJ/kg hot metal)

0T Higher blast temperatures
Ore agglomeration
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Ontwikkeling

energiegebruik
Nederland, 1960 - 2014

Bron: IEA, World Energy Balances, 2015
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Ontwikkeling energiegebruik
OECD, 1971 - 2014

Total TFC excluding electricity per
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Bron: IEA, World Energy Balances, 2016
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163 Mton Totaal maximaal

0-30 Mt

IJkpunt
1990 2015 2020/2023 2030 2035 2050

. Energie voor hoge temperatuurwarmte
B Energie voor het voorzien in transport en mobiliteit
Energie voor verlichting, apparaten

[ Energie voor lage temperatuurwarmte

Bron: Rijk zonder CO,,
Raad voor de Leefomgeving, 2015
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Scenarios voor het energiegebruik
(achtergrondrapport RLI)
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Residential buildings

Non-residential buildings
and agriculture

Mogelijkheden energie-
besparing in Nederland

Industry

Transport

Business-As-Usual Scenario (2030)

High Energy Productivity Growth Scenario (2030)
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Hamelink (Ecofys):

Sustainable transport scenario (NGOs)
Development of final energy use and types (broad scope)
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Van Wee (TU Delft):
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Grootste bijdrage moet van technologie komen. Toch
ook niet-technologische maatregelen gewenst.

» Zonder zwaar inzetten op technologie kunnen we doel
vergeten

» Niet-technologische maatregelen: overgangsperiode,
verzachten pijn bij prijsstijgingen, andere redenen dan CO2 /
energie (Raad V&W, VROM, Energie, 2009)
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Worrell (UU):

= Universiteit Utrecht

Reducing Material Use
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De Graaff (TNO/Voltachem):
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Kiesewetter (Tata Steel):

HISARNA — Process innovation

= Anew process that allows the direct use of powdered raw material. No more
coke oven or ore processing required

= [ron ore is melted in the

cyclone reactor g

Fine coal is injected directly
into the smelter

blast
furnace

= By using pure oxygen, we get
gases without nitrogen

Liquid iron

= This makes the combination
with CO, recovery & storage
(CCS) easier to realise

Direct use of coal and ore
No coke, sinter and pellet factory required

HISARNA
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Ybema (AkzoNobel):

Annual energy use AkzoNobel Hengelo ~ AAkzoNobel

i Elektriciteitsverbruik i Aardgasverbruik LiOverig primaire-energieverbruik

2016
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Contact

Prof. dr. Kornelis Blok

Chair of Energy Systems Analysis

Faculty Technology, Policy and Management
Jaffalaan 5, Room B3.060

2628 BX Delft

The Netherlands

E-mall: k.blok@tudelft.nl

phone: +31-15-27 85751

mobile: +31-6-558 667 36

Twitter: @kornelisblok
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