4th April to 8th April 2016

The Bornova City Archive & Museum
& Yasar Universitesi

For more information on how to get involved with the Bornova (1zmir) Roadshow, and to contribute
to a sustainable City Vision contact:

Dr. llker Kahraman, Yasar Universitesi (ilker.kahraman@yasar.edu.tr)
Izmir Contact.

Dr Craig L. Martin, Delft University of Technology (c.l.martin@tudelft.nl)
Roadshow Coordinator

See link: http://www.cityzen-smartcity.eu



CITY -

New urban energy

CITYZEN INVOLVEMENT

The goal is to motivate and empower end-users to a long term
energy saving attitude via:

serious games

an energy savings challenge

monitoring their own energy

retrofitting houses

usage of district heat and cold sources

using an electrical car to store energy

using home batteries to increase self consumption of solar power

e Roadshow
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>Z 1. THE ROADSHOW

THE ‘ROADIES’:

, Travelling with the Roadshow is an experienced team of internationally
renowned sustainability experts, whose specialisms will combine with
multidisciplinary stakeholder groups and students from each hosting city.

pC ol L T

Dr Han Vandevyvere

Mini-Masterciass 1 The Link
between People & Technology'




> 1. THE ROADSHOW

BACKGROUND

® Roadshow activities & events over the 5 Day programme
include:

Energy Mapping

Design workshops
Mini-Masterclasses

Future Innovation Technology lectures
Tradeshows

Carbon Accounting

Serious Gaming

ITS NOT A COMMUNITY CONSULTATION SESSION!



TECHNOLOGICAL |

NOVATION, PEOPLE & DE I(PNSTRATION
I

City Data 1
*  Pro-forma Aolelir
*  Maps d

*  Energy Data CITY ‘PITCHES’

SWAT Studio —
2-Week Intensive
‘Onsite’ Workshop in
Roadshow City
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>Z 1. THE ROADSHOW — DAILY ACTIVITIES




HE ROADSHOW — DAILY ACTIVITIES
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> THE ROADSHOW — DAILY ACTIVITIES

® Impactful Academic, Technical &
Societal Outcomes

® Final Presentation to a High-ranking
Audience

® Methodologies for design
collaborations & working processes

® A City agenda, not a blueprint.
® A ‘City Vision’, facilitated by the

Roadshow, but holistically ‘owned’ by
the City and its citizens.



> CITY VISION

Future Cities & Their Neighbourhoods’ (Workshop 1)
- spatial & social synergies



> THE CHALLENGE

® THE CITY
® NEXT GENERATIONS

® CHALLENGES
* Local
« Global

® INFRASTRUCTURES
*  Mobility
Green
Energy
Water
Food



Dangerous crossroads



Unused pedestrian routes
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Devoid of pedestrian routes



Ineffective pedestrian routes



No green in family park



Unused potential of green areas



The pedestrian is disadvantaged
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Urban design happens at several
scales,

Key is at the moment infrastructure.

Infrastructure comprise Policy and
Form creation at various scales.

A main aim is to create a series of
Policies that embody good behavior
that leads to form within the existing
context.

Urban strategy



> THE AIMS

® RAPID CARBON DECENT
® 5 KEY AREAS BEING:

A. MOBILITY

5. ENERGY USE
C. WATER

D. FOOD

=. MATERIALS

® Concrete responsible for Climate Change, Careful
management of its use is critical.



STRATEGY PLAN ')




Strategy
Mobility

Electrical public vehicles
Green pedestrain infrastructure

STRATEGY PLAN
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> CITY VISION

Green Block Facade



> CITY VISION

‘lllicit planning gain’ - Energy Amnesty

lllegal development is impossible to stop...

So work with it by getting residents to build sustainable
infrastructure for the city.

Compliance granted to people who create common benefits.



> CITY VISION

Benign Facades.

Houses can be extended forwards towards the
street by 3m if.

1. Residents build a passively-cooled street
facade

2. Residents develop a vertical farm facade

The space between the existing house and the

facade, can then be occupied by the
householder.




> CITY VISION

Super-roof Pessses s Fxces
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An extra 3 metre height can be gained —

by: - ]

1 Building a Photovoltaic roof ]

2 Installing a sedum or turf roof ~—-"'_n
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> CITY VISION

Ventilation voids
Areas that encourage stack or wind assisted
ventilation:

1 Can be exempt from planning volumes

2 Can be used as occupiable space

3 Can be used as structure for back-to-back
developments -
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> CITY VISION

lllicit gains.

Constructions that do not meet the above,
can gain approval through:

1  Street canopy development (street

trees) (T (;

2  Creating Urban farming infrastructure / ST /j >

3 Greening by perforating the street 1
/
surface ] P

4  Cistern construction for grey/rain water % < BULD THE STREET
storage.




>2 CITY VISION

Block fagade existing



>Z CITY VISION

Block facade Legal



> CITY VISION

Green Block Facade



> CITY VISION

Land swap — green infrastructure

Small vacant land parcels in the city should be swapped with
City-owned land elsewhere, more suitable for development.

These small land parcels should be developed into green infrastructure:
These ‘Pocket parks” will include

1. Water storage:

2. Public space

3. Play space

4. Green refuge

5. Transpirational anti-heat island — super cooler

6. Every resident should be within 200m of a pocket park



Land-swap Pocket park infrastructure



Energy scenarios
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How much energy is being lost,
and how much can we produce on site?
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> EXAMPLE: VENTILATIONLOSSES

A typical Bornova dwelling unit loses 46 kWh/day by ventilation

Foodstuff Energy content Unit Ventilation losses
(kWh/kg or kWh/I) on yearly basis
(120 heating &
cooling days)

Chocolate 6.6 chocolate bars 9324
Chips 6.3 bags of chips 5160
Snickers 5.6 Snickers 19680
Pinda 6.9 bags of pinda 4560

Cola 0.5 bottles of cola 10560




> EXAMPLE: VENTILATIONLOSSES

A typical Bornova dwelling unit has 46 kWh/day ventilation losses

Foodstuff Energy content Unit Ventilation losses PV yearly yield
(kWh/kg or kWh/I) on yearly basis  on typical roof
(120 heating & of 100 m?
cooling days) = 18700 kWh
Chocolate 6.6 chocolate bars 9324 31587
Chips 6.3 bags of chips 5160 17480
Snickers 5.6 Snickers 19680 66670
Pinda 6.9 bags of pinda 4560 15448
Cola 0.5 bottles of cola 10560 35774
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What is the Bornova environmental
performance?
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CARBON FOOTPRINT 5.04 t CO,eq/yr
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% | Total area: 26.18 ha

% no. of households: 1767

" no. of inhabitants: 7068(av. no.: 4 inhab/house)

d population density: 270inhab./ha
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Total area: 26.18 ha
% no. of households: 1767
' no. of inhabitants: 7068(av. no.: 4 inhab/house)
population density: 270inhab./ha
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660 ha of forestland
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STARTING CONDITIONS
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Bornova energy interventions scheme
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Final goal:
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>> BORNOVA ENERGY INTERVENTIONS

of agglomeration, each one accommodating its
most suitable technological and process-wise set up.

at every scale level, preferably combined with water, materials and
community-related issues.

shall be chosen

in consultation with all parties, depending on the opportunities
(budget, stakeholders, regulatory issues, ...).



What can we do both about energy
losses and producing energy on site?
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New Stepped Stratet

1. Reduce (the demand)
— User behaviour
— Bioclimatic design
— Passive design measures

. Reuse (waste energy)
— Heat recovery
Functional programming
Energy exchange
Storage
Smart energy management

. Produce (renewable energy)
— Solar energy
— Soil energy
— Water
— Biomass




REDUCE THE DEMAND

= User behaviour
A Information, guidelines
J Stimulation, correction

= Bioclimatic design
. Temperatures: mean temperature, seasonal differences, diurnal differences
- Sun: solar course in different seasons, solar intensity, admission or obstruction
1 Air: wind directions, wind forces, thermal draughts, cool breezes

O Water: rainfall throughout the seasons, evaporation, humidity
) Earth: soil build-up, constitution, ground water table, aquifers

= Passive design
- Orientation: north-south, east-west
d Internal zoning: north-south, above-below, depending on the function
O Compartmentalisation: isolation of rooms with special demands
 Facades: thermal insulation, permeability, mass, albedo
 Roofs: pitched/flat, thermal insulation, mass, albedo, tropical roof
. Shading: overhangs, screens, blinds, green




REUSE RESIDUAL ENERGY

Heat recovery
 from exhaust air (air = air via heat exchanger; air > water via heat pump)
d from waste water (water = water, via shower heat exchanger or heat pump)

Functional programming
 Energy balance between urban functions or functions in a building complex

Energy exchange
O Inter-exchange of surpluses and shortages between buildings
 Heat cascading between urban functions

Storage
J Heat: high-caloric (60+ degrees), low-caloric (25-55 degrees)
) Cold (5-20 degrees)
[ Electricity: batteries, electric vehicles, water storage

Smart energy management
 Attuning supply and demand
O Energy programming and switching, peak-shaving




PRODUCE RENEWABLE ENERGY

Solar energy
- Photo-voltaics, building-integrated PV, PVT
[ Solar heat: collectors, facade or roof heat collection, road collectors

Soil energy

 Heat exchange with soil/ground (mean annual temperature)
1 Storage of heat and cold (in aquifers)

[ Geothermal heat (high-caloric)

Water
- Heat exchange (rivers, lakes, sea)
- Hydro-electric (storage of excess electric energy)

Biomass
[ Bio-organic waste for bio-fermentation to biogas
- Waste water to biogas, or via algae to biodiesel




New buildings

= Construction
[ Concrete structure

O Porous bricks
L Cellular concrete blocks

= JInsulation

A Structure covered with 3-4
cm of styrofoam (against
thermal bridging)

[ No insulation added to
porous bricks or cellular
concrete blocks

O Facade covered with plaster

O Balconies
O A lot of balconies




Future houses




STRATEGY

= Solar, solar, solar
Q Izmir: one.of the best locations for solar energy
d Energy saving (often difficult) becomes less urgent
Q Solar will'make Izmir independent from centralised fossil energy
O Converted solar energy will decrease urban temperatures

= Large-scale active solar
a Large PV roofs: market square, industrial buildings

A PV fields on steep slopes of the Atatiirk ice-skate park
O Elevated tropical PV roofs on houses

O Vertical PV on facades/on glass?

O Building-integrated solar collectors

= Heat pump systems
O Fed by PV power
Q Air-, water- or (best:) ground-source
a Coupled to floor heating/cooling (good when there are air leakages)
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> BORNOVAENERGY INTERVENTIONS

the individual dwelling unit (apartment, house)

* Roof and facade shading measures

* Greening (roofs, facades & blind walls, balconies,
private outdoor spaces)

e Retrofit insulation: (1) roofs, (2) windows, (3) facades

collector + small scale storage

* Individual PV on rooftops

* Produce DHW (domestic hot water) with solar I



iIons
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Overview of post-insulation op




Smart & bioclimatic re-design
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APARTMENT
BLOCK SCALE




> BORNOVAENERGY INTERVENTIONS

the apartment block

* Roof and facade shading measures

* Greening (roofs, facades & blind walls, balconies, Winter
private outdoor spaces)

e Retrofit insulation: (1) roofs, (2) windows, (3) facades

* Air source based heat pumps (+ PV) + retrofit floor
cooling and heating for LT heat pump

* Electricity storage in batteries, if feasible




>> BORNOVA ENERGY INTERVENTIONS

the apartment block

Winter

Summer






> BORNOVAENERGY INTERVENTIONS

the individual dwelling unit (apartment, house)

level 1 Individual appartment energy upgrade energy demand| energysaved [CO2emmisionf CarFP
Bornova (MWh/y) (MWh/y) (t CO2eq/y) %
0 Appartment 1
heat demand 7570 kWh 1294
electricity demand 5200 kWh 2486 ~EEEEEEE——
of which cooling demand 2600 kWh
Total: 3780
1 roof and fagade shading
heat demand 7500 kWh 1294
electricity demand 5200 kWh 1243
cooling demand remainder 90% 1119
Total: 3656
2 greening up
heat demand 1294
electricity demand 1243
cooling demand 90% 1007
Total: 3544
3 insulation roof/windows/glazing: reduction
heat demand remainder 75% 971 M
electricity demand 2600 1243
cooling demand remainder 95% 956
Total: 8278 3170
4 Rooftop energy production
avg solarinsolation 1300 kWh/m2 avg PV system efficiency 15%
projected hor surface area buildings 100 m2 AVG Solar DHW system efficiency 25%
av available part for solar PV production 20% av available part for solar heat production 5%
available surface per house 20,0 m2
annual elctricity production on roofs 3900 kWh
annual DHW production on roofs kWh
heat demand 693
electricity demand incl cooling 701 335
Total: 4753 1028 27,2%




Sustainable water system

= Drinkwater consumption (for toilets, washing machine and plants)
 Approximately 200 litre per day per family = 73 m3 per year
= Rainwater collection
ad 100 m2 roof, 700 mm per year - ; storage of 10-15 m3 needed
= Wastewater production
O Approximately 500 litre per day per family > 180 m3 per year =
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STREET BLOCK SCAL
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>> BORNOVA ENERGY INTERVENTIONS

the street block

and support from the municipality (advice to
shareholders/participants)

(ground surfaces)
promoting rain water penetration and evaporative cooling, diminishing the
urban heat island, plus social and psychological advantages

based on heat pumps
(heat in winter, cold in summer): water, brine, PCMs

. collective PV and/or solar collectors and/or PVT



>2 BORNOVAENERGY INTERVENTIONS

the street block

- 39
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>Z BORNOVAENERGY INTERVENTION

_evel 2: the street block

©|  INTERVENTION BLOCK

Ml INTENSIFYING GREEN
INFRASTRUCTURE

“—~  DHC CONNECTIVITY

B8 OHC BUFFERS

I COLLECTIVE SOLAR ENERGY e 40
OPEN WATER SURFACE



> BORNOVAENERGY INTERVENTIONS

the street block

level 2 & 3 Street block with small heat-cold network energy demand| energysaved [CO2emmision  CarFP
Bornova (kWh/y) (kWh/y) (t CO2eqly) %

0 Street block

Appartments 24

heat demand 4053 kWh

electricity demand incl cooling 701 kWh

of which cooling demand 2001 kWh

Total: 114077 ‘ 27,2%b

1 air source based heatpump per app. block N/

COP heating season 3

COP cooling season 4

heat demand
electricity demand
cooling demand

61241

Total: 61241 32,3%
2 greening and desealing the surface around streetblock N
remaining cooling demand 95%
heat demand 0 kWh
electricity demand incl cooling 0 kWh
of which cooling demand _kWh
Total: 60641 32,0%
N/

41



> BORNOVAENERGY INTERVENTIONS

the street block

level 3 Street block with small heat-cold network energy demand| energysaved [CO2emmision  CarFP
Bornova (kWh/y) (kWh/y) (t CO2eqly) %

mini heat-cold grid between blocks
Appartments 24
buiding blocks

7
heat demand _ kWh 23300

electricity demand ex cooling 62400 kWh 29827
of which cooling demand _kWh 21804

53128 ‘ 100%”
high performance solar collectors + PV
avg solar insolation 1300 kWh/m2 avg PV system efficiency 13%
projected hor surface area buildings 100 m2 AVG Solar DHW system efficiency 35%
av available part for solar PV production 75% av available part for solar PV production 25%
available surface per house 100,0 m2
annual elctricity production on roofs 88725 kWh COP heating season 3,5

annual heat production on roofs _ kWh COP cooling season 4

heat demand in electricity for HP _kWh

electricity demand -26325 kWh

cooling demand in electricity for HP _kWh

heat demand

electricity demand 1260

cooling demand

Total: 1260




>Z BORNOVAENERGY INTERVENTIONS
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>Z BORNOVAENERGY INTERVENTIONS
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> BORNOVAENERGY INTERVENTIONS

the mini-neighbourhood
(a small group of street blocks)

(ground surfaces)
promoting rain water penetration and evaporative cooling, diminishing the urban heat
island, plus social and psychological advantages

and creating green (hanging) street covers/ green community terraces
and squares / ...

e Streets as solar ventilation shafts

* Rain water capture and storage

e Connect street blocks to mini DHC grid (winter heating, summer cooling)

* Sewage water heat exchange with heat pump systems



>Z BORNOVAENERGY INTERVENTIONS

Level 4: the mini-neighbourhood

55 INTERVENTION BLOCK =

INTENSIFYING GREEN
INFRASTRUCTURE

——  DHC CONNECTIVITY

COLLECTIVE SOLAR ENERGY
| OPEN WATER SURFACE e 47
B SEWAGE HEAT EXCHANGE
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> BORNOVAENERGY INTERVENTIONS

level 4 Street block small heat-cold networks connected energy demand| energysaved [CO2emmisionf  CarFP
Bornova (kWh/y) (kWh/y) (t CO2eqly) %

mini neighbourhood original demand
Appartments 100
buiding blocks 7
heat demand B <\h 97085
electricity demand ex cooling 260000 kWh 124280
of which cooling demand _kWh 90852
221365

high performance solar collectors + PV o
avg solar insolation 1300 kWh/m?2 avg PV system efficiency 13%
projected hor surface area buildings 100 m2 AVG Solar DHW system efficiency 35%
av available part for solar PV production 90% av available part for solar heat production 10%
available surface per house 100,0 m2 sewage water heat exchanger:
annual elctricity production on roofs 380250 kWh COP heating season 4
annual heat production on roofs _ kWh COP cooling season 4,5
heat demand in electricity for HP _kWh
electricity demand -120250 kWh
cooling demand in electricity for HP _kWh
heat demand
electricity demand
cooling demand

Total: -49826 -23817 -10,76%




o

\BORNOVA ENERGY INTERVENTIONS
Mhbourhood

“(a large group of\s“treg_t_ blocks with different community assets)




Ataturk energy community
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> BORNOVAENERGY INTERVENTIONS

the neighbourhood

— green/blue network including storm water

drainage in wadi/vadi concept, integrating parks and other infrastructure.

*  Open water streams combined with local water purification scenarios.

*  Neighbourhood rain water storage spaces — half underground or
accommodating greenery, community uses, etc.

, demonstration building and information point —
‘one stop shop’ concept for citizens, cooperations etc. seeking advice on
energy, retrofitting, and related matters.

51



> BORNOVAENERGY INTERVENTIONS

the neighbourhood

(tropical roof concept, shading, electric
charging, other PV applications)
(PV, PVT, solar collectors) with
commercial and office buildings
from cars to include electric bikes and motorcycles.
See plan Craig & Greg.
/ active demand control
cooling with high performance/high-T solar collectors



>Z BORNOVAENERGY INTERVEN

Level 5: the neighbourhood

#5  INTERVENTION BLOCK - o
Ml INTENSIFYING GREEN ~_ A
INFRASTRUCTURE s — A
S~ DHC CONNECTIVITY — G
B8  DHC BUFFERS
Bl COWECTIVE SOLAR ENERGY
|

OPEN WATER SURFACE

B SEWAGE HEAT EXCHANGE

(5] WATTER BUFFER

"] DEMO BUILDINGS / COMMUNITY CENTER e 53



> BORNOVAENERGY INTERVENTIONS

the neighbourhood

blo all heat-cold netwo onnected arket place energy demand| energysaved [CO2emmisionf  Car FP
Bornova (kWh/y) (kWh/y) (tCO2eqly) %
PV production Market roofrop
avg solar insolation 1300 kWh/m?2 avg PV system efficiency 15%
rooftop area 3000 m2 av available part for solar PV production 90%
annual elctricity production on market roof 526500 kWh

-124,45%

overproduction electricity 576326




IDEAS FOR THE DISTRICT TO CITY SCALE




Create cool flows by thermal day draught
(and cool breezes from the hill at night)







Pavement cooling and hydro-power
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The hidden agenda...
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