


Contents g

TATA

A Sustainability / Climate Challenge
A EU Legislation Sustainability
A Position Steel in Construction

A Case studies /design support :Target Zero/ ENDIS

TATA STEEL



Sustainability W

TATA

Long-term maintenance of well being (so
present, as well as future generations), balancing
environmental (planet) , economic(profit) ,
and social (people) dimensions,

Profit

People Planet
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Sustainability not new Vv
TATA

A Limits to the Growth (Club of Rome 1972)
A Our common future (Brundtlandt rapport UN, 1987)
A Cradle tot cradle (McDonough and Braungart 2002)

A etc
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The Challenge for Sustainable Development ¥
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Steelgrowth : Climate Challenge aw
TATA

Strive for 50%
reduction GHG In

Double Steel
consumption in 2050
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Greenhouse Gases
q v
TATA

A Greenhouse gases /GWP/CO2
A Effect on climate?
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Analysis Canler.
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Construction: Environmental Impact =
TATA

Construction responsible for :

A 42% CO2 emission
A 25% Transport

A 35% Waste

A 43% Energy use

A 20% Water use
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AEU Legislation
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Assessment Sustainability Building

v
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framework

‘ Envir.

Buildin

product
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EPD

LCA +
Technical
info

Environmental Product
Declaration (EPD)




Assessment methods EU 96
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Building Assessments EU
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TC 350 Sustainability of Construction Works ¥Iw
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Building Level: EN 15978:. LCA
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v
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[B6.3 Operational Energy Use - ventilation

[B6.4 Operational Energy Use - hot water

[B6.5 Operational Energy Use - lighting
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Product level : EN 15804
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Energy in Use -> EPBD

7~ O\ TATA
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ALCA Steel
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Steel and Sustainability

d

A Steel Production

4

A Construction/Building Process

4

A In Use Phase

J

A Re-use / Recycling

ly
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Raw Iron production o

TATA
A 85% of CO2 emission

A Reduction max 1 % /year
A Present 475 kg/ton

A -> step change required -> ULCOS.

Reduction

475 kg/t HM

0l
200 — — Coke

kg / tonne hot metal

7 Approaching the limits

1950 55 60 65 70 75 80 85 90 95 2000
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ULCOS project v

TATA
A Ultra Low CO2 Steelmaking

A Aim : 50% reduction CO, emission /ton steel in 2050
A Initiative EU steel industry

A 48 European partners

A 9 Steelcompanies
A40 I nstitutes, Uni versities | technol

A Budget: 70 M U
A Start: 2004

TATA STEEL



Steel process Blast Oxygen Steelmaking @@

TATA
Coal _
Coke Steel plant
IlII - ,\,
Coke plant
Coil
Iron ore
Sinter Continuous casting o )
Sinter plam ) Hot rolling mill
200 production routes evaluated:

A co2 Impact

A Technology

A Implementation
A Ec impact

TATA STEEL



HISARNA q®

TATA
Blast Furnace
[ron ore
' —
CO2 reduction 20% |
In combination with CCS : 80% Raw Iron

TATA STE E L Change footer via View menu/Header & Footer 00 Month 2010



HISARNA pilot plant &

A New test facility at Tata Steel IJmuiden TATA
A Start 2011

TATA STEEL



Next step: Industrial scale demo plant q®
TATA

Arcelor Mittal

Florange, N-France
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Steelproces EAF vs BF &

TATA
Blast Furnace Process (BF) Electric Arc Furnace (EAF)

A Ore + scrap A Scrap
A Coal A Electricity
A Energy: reduction + melting =100% A Energy: meltin
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Steel and Sustainability

d

A Steel Production

4

A Construction/Building Process

4

A In Use Phase
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A Re-use / Recycling

ly
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Steel Is Lightweight

A Steelframe :

b Conventional floor 600-800 kg/m2
b Steelframe floor 200 kg/m2

b Steelframe 3-4 x lighter vs
conventional

A High Strength Steel
Development :

b reduction in steel weight

-> Resource saving ( + CO2 reduction)

-> Transport saving (25% construction
related) ->less CO2

Source :Slimbouwen
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Lightweight -> option renovation

A Renovation -> extended Life span of buildings by

A Upgrading by adding extra floor / storey
A Expand buildings with Balconies

TATA STEEL



Lightweight -> Renovation

Re-cladding ->
- Thermal Upgrade
- Aesthetical upgrade

7
1
B

Renovatie woningen te Amsterdam
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LCA Steel

TATA

d

A Steel Production

4

A Building Process

4

A In Use Phase

J

A Re-use / Recycling
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Energy steelproduction vs Energy In Use T"’B\

Extraction Use (and refurbishment) Disposal, including re-use and recycling

Production End of Life

TATA STEEL

35



Energy ltems v

TATA
Collector ii:}

A High insulation

|Isolation

A Renewable energy

A PV
A Thermal collector
A Air collector

A Buffer excess summer
heat, winter coolness,
subsoil

A Low temp radiation
heating/cooling

(combination heatpump)
->

b Large surface
b Good radiation
->steel Il

Buffer
TATA STEEL



Insulation v

. TATA
_ Conventional
Metal sandwichpanel _
Cavity wall
D=30 cm D=30 cm

TATA STEEL



Sustainable energy buffering v

Use Earth as buffer not building ->

No heavy thermal mass required->
Lightweight steel construction

summer

summer

winter l



Renewable sources : PV i
TATA

APV :

A Flexible
A Rigid

A Building Integration

A 50-120 Wp/m2 =
40-100 kwh/m2/year

TATA STEEL



Rigid PV bonded BIPV qv
TATA

A Lightweight (8.5 kg/m? frameless and glass mounted
A Adhered to the steel roof = No roof penetrations

A Crystalline: 80-120 kwh/m2/yr

TATA STEEL



Air Collector aw

TATA

Transpired SolarCollector :
50% energy reduction

Solar transpiration system

Fan unit
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Radiation : low temp heating / high aw
temp cooling —
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Radiation : Thermo active Roofliner &

TATA STEEL



TATA STEEL

Thermo Active Tata Steel
Liner for heating and cooling
(combined Subsoil energy
Storage)




¥

Low temp Radiation : Comflor Thermo active

f\

Large surface

- -> low ool
TATA STEEL -> fast reaction time



Phase Change Materials + Low temp W
. TATA
radiation

The Ecological Multifunctional Climate Ceiling

Roof cladding

Insulation
Thermal mass (phase-change mix)

Low temperature heating / cooling

Perforation: Acoustic dampening

Tata Steel Structural roof / ceiling
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Functionality of Emc2

The cooler night temperature
regenerates PCM

ﬂﬁ]

TATA STEEL
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Effect of Emc2 1

TATA

Effect of warmth / cold buffering

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

——=  QOutdoor temperature —Timg §¥ér temperature Indoor with PCM
— WITNSITEEL




Steel and Sustainability

TATA

d

A Steel Production

4

A Building Process

4

A In Use Phase

J

A Re-use / Recycling
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End of life: re-use , recycling G
TATA

e - Re-cladding

Re-use - Upgrade Installations
Building

Re-use steel Beams 50%

parts Cladding 30%

Re-Melt

‘ Same Quality

‘ Higher Quality
AUpcycl i

cradleiocradle
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T

TATA

ARe-use / Extended Life /Flexibility
[Adaptability
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Life cycle Building components

Site Geographic setting of Eternal
building

Structure The load-bearing elements | 30 to
including foundations 300 years

Skin The exterior surfaces 20 years
providingthe weather
protecting layer

Services The working guts of the 710
building — HVAC, electrical, | 15 years
plumbing, sprinklers, etc.

Space Plan | The interior layout — internal | 3 to
partitions, doors, etc. 30 years

Stuff Furniture, equipment, Daily
personalpositions of
occupants

TATA STEEL

v

TATA



>,
=
=

<
@
Ll

TATA STEEL




Adaptability ?
ety >
| ! TATA




Crystal Palace, Hyde Park 1851-1854 S
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Crystal Palace, Sydenham: 1854-1936 S
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Re-use Buildings: Re-Cladding -> Extension life @l
TATA
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re-use steel parts TV
TATA

Parking garage Munich-> re use Neuss Building Hannover -> re-use as lab Aachen
and Gross-Gerau
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Building waste v
TATA

35% waste is construction (NL)
90% concrete /stone

-> dust , noise

-> 2 mio truck loads

-> Costs : 250 Eur/m2 ( compare newbuild Eur 1000/m2)

TATA STEEL

Source: Senter novem/Slim Bouwen



