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Sustainable Houses

1. Environmental sustainability

The house is designed to reduce greenhouse gas
emissions, save water and energy and reduce waste
during construction and the house’s lifetime.

2. Social sustainability / universal design

The house is designed to prevent injuries through built-in
safety features. It has security elements to reduce crime
and improve the occupants’ sense of security. Features are
also used to provide flexibility and comfort for people of
varying abilities and at different life stages, including
children and people with limited mobility.

http://www.gf.uns.ac.rs/~wus/wus09/Sustainable%20House%20web%20page.doc%202.htm



Sustainable Houses

3. Economic sustainability

The house Is designed to save money
during construction and over the lifetime of
the house. Careful planning avoids the need
for major future renovations and reduces
costs associated with energy use, water use
and maintenance.

http://www.gf.uns.ac.rs/~wus/wus09/Sustainable%20House%20web%20page.doc%202.htm



Sustainable Houses
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Water Harvesting
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Runoff

ncreases Available
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Groundwater
Recharge
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Rainwater Collection in Asbestos Roofs

http://www.dipbuzz.com/water-crisis-and-
rainwater-harvesting-every-drop-counts-
how-can-we-make-it-count/



Green Roofs
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http://www.panacea-
bocaf.org/sustainabledevelopment.htm



Green Building Certifications
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https://www.sharplaunch.com/blog/green-building-certifications/



https://www.sharplaunch.com/blog/green-building-certifications/

LEED Certification

LEEDO for Commercial Interiors

Total Possible Points** 110*

§7 Sustainable Sites 21
o Water Efficiency 1
' Energy & Atmosphere 37
_
Q Materials & Resources 14 UscBS
. . CERTIFIED SILVER PLATINUM
@ Indoor Environmental Quality 17 40-49 points 50-59 points 60-79 points 80+ points

* Out of a possible 100 points + 10 bonus points

** Certified 40+ points, Silver 50+ points,
Gold 60+ points, Platinum 80+ points

@ Innovation in Design 6

€ Regional Priority 4




L. E E D) version2.1 Registered Project Checkiist - .

At w banet § rteea— Saen | Materials & Resources 13 Poine
FYIect Nerwy [ | Pasc | Storage & Collection of Racycisbles Pacen
- . City, Stale Gt 11 Buliding Reuse, Mairtain 75% of Existing Shell '
Sustainable Sites 14 Points Cudt 1.2 Buliding Reuse, Mairtan 100% of Shell '
Cwdt 13 Buliding Reuse, Maintan 100% Shell & 50% Non Shell '
Mwwq ' Erosion & Sedimentation Control Requuea Cwdt 21 Construction Waste Management Diver! 50%, '
Gwart  Site Selection ' Gwdt 27 Construction Waste Management. Divort 75% '
Gwat2  Urban Redevelopment ' Cwedt 3.1 Resource Reuse. Spocdy 5% '
Cward  Brownfield Redevelopment ' Cwdt 32 Resource Reuse. Speciy 10% '
Cmar<1 Alternative Transportation, Pubiic Transportation Access b Cmdt 4.1 Recycled Content, Specily 5% (post-coreumer « ¥ postindustral) '
Cmat42 Alternative Transportation, Bicycle Storage & Changing Rcoms 1 Cwdt 42 Recycled Content, Spacily 10% (poet-consumer « V: post-ndusyial) '
Cmat43 Alternative Transportation, Aemative Fuel Vehicles 1 Gmdt 51 Local/Reglonal Materials, 207 Marutactured Locally '
Cmat44 Alternative Transportation, Parking Capacity and Carpooling 1 Gwat 2 Local/Regional Materials, of 20% Above. 50% Harvested Locally '
Gwots 1 Reduced Site Disturbance, Protect or Restore Open Space ' Cudte  Rapidly Renewsble Materisls '
Cwats2 Reduced Site Disturbance, Development Footprint ' Cudi 7 Certified Viood '
Cware ' Stormwater Management. Rate and Quantity ' - e
Cute2 Siommwater Management, Treatmort : []
Cwat 71 Landscape & Exterior Design to Reduce Heat Islands, Non-Rool ' o
Gwat72 Landscape & Exterior Design to Reduce Heat Islands, Roof ' n Pees | Minimum IAQ Performance Recursc
Guats  Light Pollution Reduction ¥ Pema?  Environmental Tobacco Smoke (ET5) Gontrol Recurec
= = Cwat | Carbon Dioxide (CO, | Monitoring 1
Cwdt 2 Ventilation Effectivenoss 1
| Water Efficiency nts Cwdi 31 Construction IAQ Mansgement Plan. During Construcsion 1
Cwat 3.2 1AQ Plan, Betore 1
Gredt 1) Water Efficient Landscaping, Reduce by 50% 1 Cmdtan mmm%mssuhmmm ]
Cmdt 12 Water Efficient Landscaping. No Potable Use or No Irrigation ' Cmatdz Low-Emitling Materials. Pais 1
Cmat2  Innovative Wastewalter Technologies ! Cwdt 43 Low-Emitting Materials, Carpot !
Crdt27 Water Use Reduction, 20% Reduction 1 Cwdt 44 Low-Emitting Materials, Composite Wood & Agriiber 1
Cmat22 Water Use Reduction, 20% Reduction b Cudt S Indoor Chemical & Poliutant Source Control 1
- Gt &1 Controllabliity of Systems, Parnmeter '
= Points Cwdtéz Controllabliity of Systems, Non Panmater 1
pmoianlh i o'y saaran e B :
Prwsq ' Fundamental Building Systems Commissioning Requred Cwdt 7.2 Thermal Comfort, Permanent Monitoring System 1
Prewq 2 Minimum Energy Performance Requied Cwdt st Duylight & Views, Daylight 75% of Spaces 1
Pweqd  CFC Reduction in HVACAR Equipment Requred Cuat 82 Daylight & Views, Views for 90% of Spaces 1
Gwatt Optimize Energy Performance 1910 .
Guar2 1 Ronowable Energy, 5% ' [
Cnat22 Renewable Energy, 10% '
Cwar23 Renewable Energy, 20% ' Gedt 11 Innovation in Design: Provics Spacitic Tee '
Cwat3  Additional Commissioning q Cwdt 1.2 Innovation in Design: Provide Specific Title '
Cwat4  Ozone Depletion ' Cwdt 13 Innovation in Design: Prowde Specific Tele '
Cndts M ! & Verification . Cwdt 1.4 Innovation in Design. Provide Specific Tle '
Cwaté  Green Power T Cwdl 2 LEED™ Accredited Professional '

Corttnd 2602 corms Siheer 3330 poerts Gold 7951 ot Prabirms 5008 poanty

https://doi.org/10.1016/j.foar.2015.09.002



https://doi.org/10.1016/j.foar.2015.09.002

Sustainable Transportation

« Sustainable transportation is the capacity to support the
mobility needs of a society in a manner that is the least
damageable to the environment and does not impair the

mobility needs of future generations. (Dr. Jean-Paul
Rodrigue)

____ Nodes o o infrastructures

« Manufacturing and « Water quality « Site construction
disposal « Air quality « Greenfield and
* Noise and odors brownfield sites

ﬁ m * Waste management
— *  Energy consumption
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https://transportgeography.org/?page_id=5725

Sustainable Transportation

Sustainable Development

r Sustainable Transportation —|

| Modes _f nfrastructures Ji{ _Operations _

Environment Economy Society
Climate Change Materials and Safety
Air quality Energy Health
Noise Growth Disturbance
Land Use Employment Access
Waste Pricing Equity
Competitiveness

https://transportgeography.org/?page 1d=6263



https://transportgeography.org/?page_id=6263

Sustainable Development
Strategies for the Transport Sector

Public transport
Walking and cycling
Land use and built environment

Vehicle technologies
— Hybrid cars, electric vehicles

Fuel technologies
— Biodiesel, bioethanol

https://www.who.int/sustainable-development/transport/strateqies/en/



https://www.who.int/sustainable-development/transport/strategies/en/

CO, Emissions

TRANSPORTATION ACCOUNTS FOR 23 PERCENT OF CO2 EMISSIONS

C02 Emissions Per Passenger (grams per kilometer)

% 3 .

Q== Passenger Car 124.5
> 4 Two-Wheelers 83.0

G T . .

=Tl ...

Maritime 43.1

Source: European Environment Agency

Image Credit: Allianz @)

nowledge.alliznz.com/en/meadia/graphics

Coach 34.3

http://www.solarfeeds.com/rio20-sustainable-transport-agreement-reached/



Further Reading

International Journal of Scientific and Technological Research www.iiste.org
ISSN 2422-8702 (Online), DOI: 10.7176/JSTR/5-3-14 iilsikl
Vol.5, No.3, 2019

Sustainable Road Transport: Alternative Fuels, Electrical Vehicles
and Environmental Effects
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https://www.iiste.org/Journals/index.php/JSTR/article/download/46767/48296
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TRADE-OFFS

Bicycles
Advantages Disadvantages
Affordable e Little protection in
| ' an accident
Produce no =% Do not protect
pollution riders from bad
Quiet weather

\ e Impractical for
Require little = long trips
parking space : i 1

. Can be tiring
_ | (except for electric

Easy to maneuver
‘ ™ bicycles)

In traffic

~ Lack of secure
bike parking

Take few
resources to
make

@ Brooks/Cole, Cengage Learning



TRADE-OFFS

Mass Transit Rail

Advantages Disadvantages

Uses less energy Expens.ive Fo build
and produces = _ and maintain

less air pollution W7
than cars 7]

Cost-effective only
along a densely

Requires less populated corridor

land than roads
and parking

Commits riders to
areas for cars

transportation

Causes fewer — schedules

injuries and

deaths than cars=s" Can cause noise

and vibration for

Reduces car ) nearby residents

congestion in
cities

@ Brooks/Cole, Cengage Learning




TRADE-OFFS

Advantages

Can be rerouted
as needed

Cost less to develop
and maintain than
heavy-rail system

Can greatly reduce
car use and air
pollution

® Brooks/Cole, Cengage Learning

Disadvantages
Can lose money

i because they need
i low fares to attract
= riders

Can get caughtin
traffic and add to
pollution

=% Commits riders to

transportation
schedules

Noisy



TRADE-OFFS

Rapid Rail

Advantages Disadvantages

Can reduce travel by
car or plane

Expensive to run and
maintain

Must operate along
heavily used routes
to be profitable

Ideal for trips of 200-
1,000 kilometers
(120-620 miles)

Causes noise and
vibration for nearby
residents

Much more energy
efficient per rider
than a car or plane

© Brooks/Cole, Cengage Learning



The INRIX Global Traffic Scorecard

* Peak hours spent in congestion in 2017
* Turkey: 32 hours

e |stanbul: 59 hours

AVERAGE PEAK HOURS SPENT IN CONGESTION
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https://inrix.com/resources/inrix-2017-global-traffic-scorecard/



https://inrix.com/resources/inrix-2017-global-traffic-scorecard/

Boeing 787 Dreamliner

20% improvement in fuel use



Animal Bridges




