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What are the performative
implications of architectural design ?

(Architects)
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What are the spatial implications of The eco-race in architecture:
hlgh environmental performance? caought between intuition and intelligence

(Environmental engineers)
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Data acquisition Environmental Design Interface

Computational analysis
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1986

= Israel- America House E_shkol Tower, Haifa University  Daniel Frish Tower
B Arc. Arieh Sharon Arc. Oscar Niemeyer Arc. Eitan-Goshen

Rubinstein House
Arc. A. Freiberger

» Adoption without adaptation
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From Natural to Artificial to Hybrid and BEYOND
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INPUT
Design metrics

Shape and envelope

factors
Volume to Area Ratio
(m3*/m?)

Window to Floor Ratio (%)

Urban Form factors
Height to Width Ratio
(H/W)

Sky view Factor (SVF)

Urban Density
Floor Space Index (FSI)

Ground Space Index (GSI)

Dwellings Per Hectare (DPH)

Physical design
criteria

Building
geometry

Materiality

Occupancy
patterns

Building scale

Energy

/[\ systems

Climatic con.

\V Urban
Morphology

Urban energy
systems

urban scale

Landscape

Use mix
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Environmental
criteria

Solar Potential

UHI

Urban
Microclimate

Energy
Demand

Energy Supply

\ on site production

Daylight

Connectivity

Health and
well being
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OUTPUT
Env. Performance metrics

Annual solar rad.
(kWh/m?Year)

Outdoor comfort
(uTCl)

Wind speed (m/s)

% renewable energy
UHI intensity (AT)
EUl (kWh/m?Year)
Heating demand
Cooling demand
Emissions (kgCO2e/m?)
Monthly load match
Walk score

Spatial Daylight
Autonomy

Cost

Biophilia ]
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Daylight
Availability
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Outdoor
comfort
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Natanian Jonathan, Aleksandrowicz Or and Auer Thomas.
A parametric approach to optimizing urban form, energy balance | Applied

and environmental quality: The case of Mediterranean districts.
https://doi.org/10.1016/j.apenergy.2019.113637 ’
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Ambitious Realistic
scenario scenario


https://doi.org/10.1016/j.apenergy.2019.113637
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Sensing Copenhagen's microclimates through Technische

combined measurements and modelling approaches m;igft nm
Tutors: +
Danielle Santucci
Jonathan Natanian
Daniella Maiullari

Prof. Emanuele Naboni Sensing Copenhagen's microclimates through combined
measurements and modeling

The Royal Danish Academy of Fine Arts
Schools of Architecture, Design and Conservation
School of Design
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Natanian Jonathan, Maiullari Daniela, Yezioro Abraham and Auer Thomas. e
Synergetic urban microclimate and energy simulation o

parametric workflow.
https://doi.org/10.1088/1742-6596/1343/1/012006
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Figure 1. Analysis workflow
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Microclimate metamodels training >> for microclimate integrated energy evaluation
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Natanian Jonathan and Wortmann Thomas.
Evaluation Metrics for Generative Zero Energy Urban Design:

A Morphological Study on Residential Blocks in Tel Aviv.
https://doi.org/10.1016/j.enbuild.2021.110916
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5,159,780,352 combinations (!?)

+ ADD FAR > X6 possibilities

STREET WIDTH > X 6 possibilities
ROTATION > X6 possibilities

In Collaboration with
Tenure Track Prof. Thomas Wortmann (Universitat Stuttgart )


https://doi.org/10.1016/j.enbuild.2021.110916
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Parametric analysis
P H AS E A 1,944 iterations

Inputs

8 :

Energy modeling inputs

@ B P

TMY Weather Data

BLOCK scale geometry

@ e

Energy analysis (EN) _
Solar analysis (SOL)
Sun hours (Shr) >
Solar irradiation (Srad)

—_—
Geometry analysis (GEO) _

Energy metrics
[Av. LM,
PV. Gen, EUI]

SOL and GEO
Weighted Exposure and
Shading Indices:

ShrEl
ShrSl

SradEl
SradSl

GEI
GSl

PHASE C

Optimization study
1500 iterations c

Outputs

Prediction metrics

DISTRICT scale geometry

\4

Multi Objective Optimization (MOO)

hPONR

Full energy 300 iteration

R
SOL_hr metrics

SOL_rad n.1etr|cs } 1500

GEO metrics iterations

8P

Optimization
outputs

(X

PHASE D

Comparison of best performing (non-
dominated) results from full energy and
prediction metrics optimizations

PHASE B

Regression analysis

Relative Solar irradiation Exposure Shading Index

Relative Sun-hours Exposure Shading Index

REI [/]S;20S!

REI [/]SysS!
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Energy demand

R?=0.6458

R*=0.5624

64 65
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Relative Sun-hours Exposure Index
REI [/]S;,<El
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Energy balance

R?=0.9404

0.05 0.1 0.15 0.2 025 03 035

R*=0.9334
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Natanian Jonathan De-Luca Francesco and Naboni Emanuele
From repetition to diversity: A workflow for energy-driven

optimization of heterogeneous urban blocks in hot climates
https://www.researchgate.net/publication/365760820 From repetition to diversity A wo
rkflow for energydriven optimization of heterogeneous urban blocks in hot climates
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https://www.researchgate.net/publication/365760820_From_repetition_to_diversity_A_workflow_for_energydriven_optimization_of_heterogeneous_urban_blocks_in_hot_climates
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Courtyard Exposure Index

Index : 2

PV :76.391062

EUI : 108.82232
AMLM : 0.825147
LCF : 0.489008
CEl: 0.91

WinterEl : 0.425995
SummerEl: 0.65123
Rating : 0

Index PV vyield (xwh/m2) EUI (kwh/m2) Av. Monthly Load Match ~ Av. Hourly Load Cover Context Exposure Index  Winter (21.12)  Summer (21.06)
25 | 1.0 0.601 0.95] 0.751
1101
301 0.6
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- \ 0.55 0.70
.90 0.5
801 105- :
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15 L.o04 0-65
0.4
A 0.7 0.851
5 100 0.45 03 0.601
60
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Techn ‘SChe The Royal Danish Academy of Fine Arts

Universitat Schools of Architecture, Design and Conservation
.. School of Design

Munchen
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SPRING SUMMER AUTUMN WINTER EXTREME COLD EXTREME HOT

TE| Aviv-Bet Dagan Cfa | Humid subtropical climate
32,000 N Durban, Tokyo, Trieste
34.82° E

Aimee Desert, Jonathan Natanian, Prof. David Garcia, KADK
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Data acquisition Environmental Design Interface
)
Computational analysis
Human-centered approach Shoe box Building Urban Block to district Nature-based solutions

A
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Jonathann@technion.ac.il
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