EFFECTIVE USE OF WATER AND

ENERGY
IN ARCHITECTURE AND URBAN PLANNING

APPLICATIONS




HOW MUCH FRESH WATER IS AVAILABLE
ON THE EARTH?

O WaterNews | All the Water in the World
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TYPICAL HOME ENERGY CONSUMPTION
COULD IT BE REDEUCED THROUGH USING WATER?

Air conditioning/Heating
Lighting

Miscellaneous equipment
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WATER EFFICIENCY

Freshwater availability

Water consumption pattern in buildings
Approach in design

Water-efficient landscaping

Innovative wastewater technologies




Micro- Climates and temperature regulation through water bodies
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STRUCTURAL COOLING Through green walls, facades & roofs _



Mozaic reference projects: Green roof Utilization
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GREEN EXTENDED FACADE TOREDUCELM EFFECT ASWELL AS IN UREAN FARMING




GREEN WALL SYSTEMS

TENSILE GRID SYSTEM

:'-;'mrpran layer — each F‘ﬂﬂ:,’.‘|

Fowdar coated wire hanging structure
overlaps the noxt to create an

— deslared to take the slements and
provide structural (ntegrity to the
system

Intedral watsrproof membrane, no
nead for additional waterproofing

Drip Irrigation channel — allows for
casy Installation of Irrigation system.
(Irrigation line not Included with the
Fﬁncﬂ}

Foam planting medla — allows
ogtimum rogt penetration and plant
stabllity,

Eagy planting — just cut & siit into
the foam panel and Insert: staga |V
lImers or 3" starter plants. They
adapt guickly to thelr new
environment No need to pre-grow
pancia
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IN-UNIT GREY WATER STORAGE TANK

FRESH WATER/GREY WATER CONTROL VALVE
SUPPLY PIPES TO GREEN WALL PANELS
PLANTS GROW OUT FROM PANELS

FLOOR GUTTER CATCHES EXCESS WATER
EXCESS WATER RETURNED TO CENTRAL GREY
WATER STORAGE TANK

TYPICAL INDOOR GARDEN
& GREEN WALL

e

GREEN WALLS AND BIOFILTERS INDOORS
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A .nlﬁn. Passive Evaporative Cooling Wall (PECW)
... \ 4 constructed of a porous material

ol Solar shading .
Radiation cooling
Ventitation cooling

Hot air

wirg

Shading reflectad
solar radiation

Water supply from
collected ramnwaler

ATIVE COOLING
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Mozaic reference project: Kannada University



Mozaic reference project: Jungle lodge







Solar radiation/ heat
Water is sprayed all over the g

roof. The evaporation from the s
roof causes cooling In the X // The same ‘“thermal
. inside. y Rarioplo P p—— blanket concept works
] T " e - reverse in the summers.
;T ..... ! e = : - L The water mass I[s
—= . AT : T allowed to cool in the
i 3 ] - __i-_ night and covered during
5 = : the day this results in
T e = L T absorption of the heat
Mo, ; = —F Ferc] = from the surroundings.
[Fe— - = 5 -
The drain-off from the roof wets I
the hanging mat. The hot air Water collected from the roof Is
passing through the mat gets agaln pumped up using “solar
humidified and cooled. The water pumps®. The cooling cycle
collection channel enhances the continues.
effect.
DURING SUMMERS...
Solar radiation/ Heat
“Collector plates” help conserve o ~
heat Inside acting as a thermal st “
trap. _ /
[ e i e S — — e
| Adisg
‘lr_"""u"" ' =
=0 (4. The rubble masonry acts as
H’ﬂ “thermal mass” string heat In
= i the day which in turn warms
) ,L,th_ the space in the night.
| Wi W=y
L -
S |
=i [f T
Thick mud walls act as thermal . storage tank Is then covered with a
insulators, “thermal blanket” in the night. This results
in slow dissipation of heat energy stored
during the day time.
DURING WINTERS...



Mozaic reference project: Office building




Terraces and the shells allows the day-light to Solar panels used to generate electricity.

enter the whole building. i
\ ' = Plants growing in boxes on

i) : terraces act as living wall bio
- L AT 4§ KN vINICKT filters.

Plants on the fagade as
shading devices.

Industrial waste used

as insulation between
walls.

Water cascade on building
front to cool it down, water
hyacinths clean the water at
the same time as part of the
Rain Water Harvesting system.

Air-conditioned air pumped
closer to work level instead of
ceiling level.

Recycled water used 1di ed b
for flushing and Bui ding mass cooled by
irrigation . peripheral water channel.

Features



Mirsmum & Freeboard
Reservoir, 127 Maximum Depeh

Rewerie Bend Trap or Hooded Cverflow

Diovamnpaiist or Other Cormayance Syatem
Exterior Buslding \Wall

Precast Concrete 'Wall w' Waterproal
Membrane - Firh to Match Bulding

6" - B” Layer of 4" Washed River
Srane g Downipous Locatians

B" - 127 Layer of 47 Wished River

Seone Alang Length of Fanter

£° Perforated Pipe Along
Lengeh of Planter

12" Open Grawel - Approximately
112" Dhameser




Biofilter Waterfall :
*Cleans water coming from the skimmer
via UV stenlizer

Filter Zone

Planted Filter

Filter Retaining Wall

Natural pools Semi-pervious pathways



Continuous ]

Rainwater Harvesting for 2400 sq.ft. of surface area
can harvest 700 Itr/day
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ter provision for the Indian population : 27 L per person daily




Pand _ o : _
Laterite layer . - . B : 7 \,} Aquaculture

Soil aquifer o - T . = o :. z
Stratified rock layers T EME,, i TR R e T -

Disintegrated ——
rocky aquifer

- Ecological sewage treatment

Natural processes in the eco-system



CLEANSING FOREST

WASTE WATE

GRAVITY

CLEAN WATER >

Urban forest: Natural water cleansing



ti-tiered farming: - DRY SLOPE —

Wwater only the pajms

oﬂ‘ waters the B y /

i
”yf/,,/

/ sy
o i
FIBROUS ROOTS HOLD sm%”f e
AND PREVENT EROSION /7 ////

FORAGE GROUND FOR SMALL BIRDS AND
" BHADE FOR INSECTS AND AMBHIBIANS

__ "VETIVER' USED IN THE
~  PERFUME INDUSTRY

EVAPDRATION
MINIMIZED N |

BENEFICIAL SOIL

ORGANISMS

Grass swale to help water retention along slopes thus
keeping them green

Permaculture
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XERISCAPING



Water used for landscaping improves factors such
as radiation, reflection, and evaporation on a large
scale

_ ROLE OF LANSCAPING IN URBAN ENVIRONMENTS




Encouraging bio-diversity in urban areas




Innovative waterless urinals

Infrared sensor taps

-5z

Commode with attached sink Shower timer



Gravitation water vortex power plant

Now researchers at the Rensselaer Polytechnic Institute have
developed a new method to harvest energy from flowing water using

ananoengineered graphene coating.




Waterhelix project



Present Future

*  Water conservation

» Distributed stormwater management
* Rainwater harvesting
*  Mostly surface drainage
» Distributed water treatment
*  Water reclamation and reuse in buildings, irrigation and for ecological stream flow
* Heat and energy recovery from wastewater and potentially from stormwater
» Organic management for energy recovery
*  Source separation
*  Nutrient recovery

_ THE ROLE OF WATER SYSTEMS IN THE FUTURE



1. Direct industrial reuse
2. Direct agricultural reuse

3. Goundwater recharge

4. Indirect potable reuse from river
Co-mingled 5. Indirect potable reuse from well
effluent and 6. Potable water supply system
natural runoff 7 ngirect agricuttural reuse




Phosphate rock from

Africa
: {,Hltrugun ¢ higher
Fertiliser energy costs for
production nitrification

<30% of
total nutrients
|I No
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CENTRALIZED

_ CENTRALIZED VS. DECENTRALIZED WATER SYSTEMS



Recycla Br reuss
of indusrial

wastewater

Energy recovery

DE- CENTRALIZED

_ CENTRALIZED VS. DECENTRALIZED WATER SYSTEMS



advantages of 7//wloglcal sanitation systems
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ECOSAN: Ecological Sanitation
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Water and recreation
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