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Architecture as a manifestation of
environmental change



PROBLEMS

SUSTAINABLE DEVELOPMENT

SUSTAINABLE URBAN DESIGN

SUSTAINABLE BUILDING DESIGN

RATING SYSTEMS

INTEGRATED DESIGN

nasis ll I‘II“ l

s (BRI
: UARE )

B | ,




GLOBAL WARMING RESOURCES DEPLETION
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GLOBAL WARMING

Main Greenhouse gases:

Carbon dioxide (CO,)
Methane (CH,)

Nitrous oxide (N,O)
Hydrofluorocarbons (HFCs)
Perfluorocarbons (PFCs)
Sulphur hexafluoride (SFg)

The Greenhouse effect

3 Some solar radiation is 6 Some of the infrared
reflocted by the atmosphere radiation passes
and earth's surface through the atmosphere
and is lost in space
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Net incoming solar mdiation mwm The
ppinSiie iy direct effect is the warming of the
earth's surface and the troposphere.
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Souroes Okanagan university coliage In Canaca, Department of geography, University of Oxford, school of geography, Unied States Environmental Pmeacnon Agency (EPA),
Washington: Cimate changs 1865, The sclence of cimate changa, contribution of working group 1 % the second assessment report of tha intergovemmental panel on cimate changea,
UNEP and WMO, Cambridge university press, 1906



GLOBAL WARMING

EFFECTS :

e TEMPERATURE RISE

o CATASTROPHES & DISASTERS

e SEALEVEL RISE

e INHABITANTS AND LIFE SYSTEM

o WATER RESOURCES IMPAC



RESOURCES DEPLETION

e ENERGY CRISIS

e WATER CRISIS

e MATERIAL DEPLETION
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Inductive Prediction
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Reduce Environmental
pollution

Reducing resources
consumption

Enhancing The Environment
e THERMAL COMFORT

e ACCOUSTICAL COMFORT
e HEALTHY ENVIRONMENT
(Air, Radiation, Products)

* Renewable energy

* Reduce Energy consumption
* Reduce Material consumption
* Reduce Water consumption

e Saving the environment
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GREEN ARCHITECTURE
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GREEN ARCHITECTURE

SUSTAINABLE SITES

Reduce pollution from construction activities by controlling soil erosion, waterway
sedimentation and airborne dust generation.

WATER EFFICIENCY

Limit or eliminate the use of potable water, or other natural surface or subsurface water
resources available on or near the project site, for landscape irrigation.

Verify that the building's energy related systems are installed, calibrated and perform according
to the owner’s project requirements, basis of design, and construction documents.

MATERIALS &
RESOURCES

Facilitate the reduction of waste generated by building occupants that is
hauled to and disposed of in landfills.

INDOOR
ENVIRONMENTAL
QUALITY

Establish minimum indoor air quality (IAQ) performance to enhance indoor air quality
in buildings, thus con- tributing to the comfort and well-being of the occupants.




GREEN ARCHITECTURE

Sustainable sites

o

SUSTAINABLE SITES

Reduce pollution from construction activities by controlling soil erosion, waterway
sedimentation and airborne dust generation.

Ecological site

Protection of
ecological

features

Heat Island
Effect




GREEN ARCHITECTURE

Protection of ecological features
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GREEN ARCHITECTURE
Energy Efficiency

ENERGY &
ATMOSPHERE

Verify that the building's energy related systems are installed, calibrated and perform according
to the owner's project requirements, basis of design, and construction documents,

Renewable
Energy

eduction o
energy
demand

Energy efficient
features




GREEN ARCHITECTURE

1- Renewable energy

Biomass\ Energy

Energy

The Fuel of Lite




GREEN ARCHITECTURE

1- Renewable energy

Portable

solar tree

you don't need dectic right now?

|
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2 s > s ! e plar-Tree helps charge your electric Gevices
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In these days, an electrle device is with you during 24 hours
It means that the electric device is the essential thing for your life,
Even if you ace out of your home, it may still be with you.

How do you use an electric good outside?
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GREEN ARCHITECTURE

Digital Building Management System (BMS)

Data of human
activity

Controlling
lights

Sensors Processing
Sensing human activities)




GREEN ARCHITECTURE

Indoor Environmental Quality

&

INDOOR
ENVIRONMENTAL
QUALITY

Establish minimum indoor air quality (IAQ) performance to enhance indoor air quality
in buildings, thus con- tributing to the comfort and well-being of the occupants.

Thermal
Comfort

Acoustic
Comfort

Healthy
Environement




GREEN ARCHITECTURE

_Clean the Air

2- Passive Design ool cities /

Manage

Stormwater Build Habitat

g === Green roofs help cool cities, manage storm water,
’ 2> P,“t'ﬁ " m ”“// ' C 2 H'O clean the air, and build habitat.
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10 m2 de cubierto verde  entrodo dé energio luminosa

12 cm de espesor: pueden quitr dal aire . _
reduceibn da 40 db (2] 2 kg de suciedod por oo (2] SCOHEHOTCHDNEO, 5oo . b daenergia 2)  reduccitn dal electo de
aislacién ocostico  polucién ambiental absorcién de CO,  aislacion térmica isla de calor
fuente:

(1) *Proyecso Ejecutvo de Obras paro la Cuenca
Amoyo Maldonade’ www.busnceaires.gov.or
12) "Danign Guidalines toe Groan Roofy'. Peck and

Kuhn, Ontona. Associoson of Acchitocts %



GREEN ARCHITECTURE

2- Passive Design

4.47 Experimental green roof on a building (left) at Yokohama National University, Yokohama,
Japan. The left side of the roof has pallets of clover, the right side is a conventional exposed

roof surface. Infrared thermography (right) shows the effect of the green roof on surface
{emperatures. ecoTeCH LABORATORY




GREEN ARCHITECTURE

2- Passive Design
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2- Passive Design

4-3-Green wall




GREEN ARCHITECTURE

2- Passive Design

4-3-Green wall




GREEN ARCHITECTURE

2- Passive Design
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GREEN ARCHITECTURE

2- Passive Design

Passive design
- Building design
- Building Orientation
- Building Form and planning
- Cooling and heating techniques
- Building envelope




GREEN ARCHITECTURE

2- Passive Design

(living fagade)
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Winter/Spring




GREEN ARCHITECTURE

Passive design

2- Passive Design - Building design
] o - Building Orientation
Double Skin (living facade) - Building Form and planning

- Cooling and heating techniques
- Building envelope
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2- Passive Design

The Mashrabiya House (Jerusalem, Palestine).



https://www.facebook.com/media/set/?set=oa.791108324284119&type=1

GREEN ARCHITECTURE

2- Passive Design

Shading Devices Jdlaill walis - A
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GREEN ARCHITECTURE

2- Passive Design
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2- Passive Design
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GREEN ARCHITECTURE
2- Passive Design

(living facade)




GREEN ARCHITECTURE
2- Passive Design

(living facade)
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GREEN ARCHITECTURE

2- Passive Design

Natural Lighting

Mirrors &Reflectors <bwslall g Ui all -B Atrium sGal -A
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reflection
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xternally

Internally reflected

reflected

Diffuse reflecnon
from atrium floor

Clearstories J! -C




GREEN ARCHITECTURE

2- Passive Design

Natural Lighting

Light Pipes 3sLa¥) culil-E
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GREEN ARCHITECTURE

2- Passive Design

Natural Lighting
Wind Catchers (Towers) s sl <idda -B Windows <laidll - A
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GREEN ARCHITECTURE

2- Passive Design

Natural Lighting

Wing Wall -F

Outside § Inside
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Typical air-cond. office

Good practice open-plan

(kwh/sq.m.) office with nat, vent
(kwhisq.m.)

Heating and hot water 222 85

Lighting 67 32

Fans and pumps 61 5

Relrigeration 33 0

Catering 7 4

Total 390 136
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GREEN ARCHITECTURE

Material Efficiency

©

MATERIALS &
RESOURCES

Facilitate the reduction of waste generated by building occupants that is
hauled to and disposed of in landfills.

EMBODIED
ENERGY

LIFE CYCLE
ANALYSIS

(LCA)

ENVIRONMENTAL
IMPACT
ASSESSMENT
(EIA)
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GREEN ARCHITECTURE

3- Materials (Recycled materials)

r'dee / L , y -i FN Ay
giscarcged dreams
I I R L N
-t D ol e G O D s @ Gt Bt = B
P P S— G—§ S—— Y B ———

LA N A s T




GREEN ARCHITECTURE
Water Efficiency

b

WATER EFFICIENCY

Limit or eliminate the use of potable water, or other natural surface or subsurface water
resources available on or near the project site, for landscape irrigation.

INDOOR
WATER USE

OUTDOOR

WATER USE

WATER
TREATMENT




GREEN ARCHITECTURE
Water (Recycling-gray water)
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GREEN ARCHITECTURE

Water (Recycling-gray water)




