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What are the spatial implications of The ecerace in achitecture:
high environmental performance’7 caought between intuition and intelligence

(Environmental engineers)
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INPUT
Design metrics

Shape and envelope

factors
Volume to Area Ratio
(m3/m2)

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)

2

Physical design
criteria

Building
geometry

Materiality

Building scale

Energy

/[\ systems

|
\V Urban

Morphology

Urban energy
systems

urban scale

Landscape

Use mix

iy

?.

Environmental
criteria

Solar Potential

UHI

/|

Urban
Microclimate

Energy
Demand

N
Energy Supply
\ on site production

|
Daylight

Connectivity

Health and
well being

I 4L~ s
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OUTPUT

Env Performance metrics

Annual solar rad.
(kWh/m2Year)

Outdoor comfort
(UTCI)

Wind speed(m/s)

% renewable energy
UHlintensity (nT)
EUI (kwh/meYear)
Heating demand
Cooling demand
EmissiongkgCQe/m2)
Monthly load match
Walk score

Spatial Daylight
Autonomy

Cost

Biophilia
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Natanian Jonathan, Aleksandrowicz Or and Auer Thomas.
A parametric approach to optimizing urban form, energy balanéeplied

and environmental quality: The case of Mediterranean districts
https://doi.org/10.1016|.apenergy2019.113637 ’
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https://doi.org/10.1016/j.apenergy.2019.113637

Sensing Copenhagen's microclimates through Technische
combined measurements and modelling approaches mﬁgft .I.I_m
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. o P
Synergetic urban microclimate and energy simulation S

parametric workflow
https://doi.org/10.10881742-6596 1343 1/012006
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Natanian Jonathan and Wortmann Thomas.
Evaluation Metrics for Generative Zero Energy Urban Design:

A Morphological Study on Residential Blocks irAvVel.
https://doi.org/10.1016j.enbuild.2021.110916

o] [10] O [11] L12] E 3 @ G
& & 0l O

5,159,780,35Z0ombinations (!?)

+ ADD FAR > Bpossibilities
STREET WIDTH 8 possibilities
ROTATION >6fossibilities

In Collaboration with
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https://doi.org/10.1016/j.enbuild.2021.110916
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PHASE

Parametricanalysis
1,944iterations

Inputs

Energy modeling inputs

% » Energy analysis (EN)

Sun hours $hi)

@ — ——— Solar analysis (SOL)

TMY Weather Data

@ e

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

SOL and GEO

Weighted Exposure and

Shading Indices:

»  ShrEl

Solar irradiation Grad

ShrSl

SradEl

— SradSl

Geometry analysis (GEO)
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Natanian Jonathabe-LucaFrancescand Naboni Emanuele
From repetition to diversity: A workflow for energlyiven

optimization of heterogeneous urban blocks in hot climates
https://www.researchgate.net/publicatior365760820 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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PV vyield (xwh/m2)
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PV :76.391062

EUI : 108.82232
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