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What are the performative 

implications of architectural design ?

What are the spatial implications of 

high environmental performance?

(Architects)

(Environmental engineers)
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The eco-race in architecture: 
caought between intuition and intelligence  

What are the performative 

implications of architectural design ?

What are the spatial implications of 

high environmental performance?

(Architects)

(Environmental engineers)
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Adoption without adaptationAdoption with adaptation
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After Albert Righter & Tittmann Architects

FROM NATURAL TO ARTIFICIAL TO HYBRID and BEYOND

ΧThen Χ..Next?

From Natural to Artificial to Hybrid and BEYOND

Energy efficiency Energy balance

+

Regenerative design

+ + + +
Standards ҦҦ

Tools ҦҦ

#1˸˧ˬ˧˪˵˞ ˢ˧˧ˮ˟˟ ˢ˶ˤˠˢ ˸ˣ˪ˣ˟ˠ ˫ˢˬ?
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Design metrics

Shape and envelope 
factors
Volume to Area Ratio 
(m³/m²) 

Window to Floor Ratio (%)
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#1˸˧ˬ˧˪˵˞ ˢ˧˧ˮ˟˟ ˢ˶ˤˠˢ ˸ˣ˪ˣ˟ˠ ˫ˢˬ?
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+- Mask of Medusa (Le Corbusier)

#2˫˧ˮˣ˷ ˭ˣˮ˩˸ ˧˷˧˥˶˸˟ ˢ˲ˣ˲˴ ˢ˟˧˟˯˟ ˰˧ˠˢ˪ ˪˩ˣˮ ˣ˧˪˞ ˧˸˟˧˟˯ˢ ˡˣ˵˲˸ˢ ˪ˣ˟ˠ ˣˢˬ?
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Realistic 
scenario

Ambitious 
scenario
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#2˫˧ˮˣ˷ ˭ˣˮ˩˸ ˧˷˧˥˶˸˟ ˢ˲ˣ˲˴ ˢ˟˧˟˯˟ ˰˧ˠˢ˪ ˪˩ˣˮ ˣ˧˪˞ ˧˸˟˧˟˯ˢ ˡˣ˵˲˸ˢ ˪ˣ˟ˠ ˣˢˬ?

Natanian Jonathan, Aleksandrowicz Or and Auer Thomas. 

A parametric approach to optimizing urban form, energy balance 
and environmental quality: The case of Mediterranean districts.
https://doi.org/10.1016/j.apenergy.2019.113637

https://doi.org/10.1016/j.apenergy.2019.113637


+

Sensing Copenhagen's microclimates through 
combined measurements and modelling approaches

Tutors:
Danielle Santucci
Jonathan Natanian
Daniella Maiullari
Prof. Emanuele Naboni

#3ˣ˶˵˧ˬ ˡ˴˧˩-˫˧ˮˣ˷ ˫˧˷˧˥˶˸˟ ˧˸˟˧˟˯ˢ ˡˣ˵˲˸ˢ ˪˰ ˰˧˲˷ˬ ˧ˮˣ˶˧˰ˢ ˫˧˪˵˞ˢ?



Natanian Jonathan, Maiullari Daniela, Yezioro Abraham and Auer Thomas. 

Synergetic urban microclimate and energy simulation 
parametric workflow.
https://doi.org/10.1088/1742-6596/1343/1/012006

Av. RH
Av. Air Temp.

Modify .epw file for a 
specified analysis period 

#3ˣ˶˵˧ˬ ˡ˴˧˩-˫˧ˮˣ˷ ˫˧˷˧˥˶˸˟ ˧˸˟˧˟˯ˢ ˡˣ˵˲˸ˢ ˪˰ ˰˧˲˷ˬ ˧ˮˣ˶˧˰ˢ ˫˧˪˵˞ˢ?

https://doi.org/10.1088/1742-6596/1343/1/012006


Microclimate metamodels training            >> for microclimate integrated energy evaluation

ML

#3ˣ˶˵˧ˬ ˡ˴˧˩-˫˧ˮˣ˷ ˫˧˷˧˥˶˸˟ ˧˸˟˧˟˯ˢ ˡˣ˵˲˸ˢ ˪˰ ˰˧˲˷ˬ ˧ˮˣ˶˧˰ˢ ˫˧˪˵˞ˢ?



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

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 (Universität Stuttgart )

#4 ˰˴˟ˮ ˡ˴˧˩˸˧˴ˤ˧ˬ˧˦˲ˣ˞  ˫˧˪ˣˡˠ ˢˡ˧ˬ ˧ˮ˵˟ ˧˸˟˧˟˯ ˡˣ˵˲˸

˶˸ˣ˧?

https://doi.org/10.1016/j.enbuild.2021.110916


Regression analysis

PHASE B

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

Inputs

TMY Weather Data

Energy modeling inputs

BLOCK scale geometry

Solar analysis (SOL)

Sun hours (Shr)

Solar irradiation (Srad)

Energy analysis (EN)

Parametricanalysis
1,944iterations

Geometry analysis (GEO)

PHASE A

SOL and GEO 
Weighted Exposure and 
Shading Indices:

ShrEI

ShrSI

SradEI

SradSI

GEI

GSI

PHASE C
Optimization study
1500 iterations

Prediction metrics

DISTRICT scale geometry

Optimization 
outputs

Outputs 

Multi Objective Optimization (MOO)

1. Full energy  300 iteration
2. SOL_hrmetrics 
3. SOL_radmetrics 
4. GEO metrics

1500
iterations

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

PHASE D

Typ.       St. Width NS [m]    St. Width EW [m]         Rot. [º]         FAR [/]       Cooling [kWh/m2]     EUI [kWh/m2]        PV gen. [kWh/m2]   Av. LM [/]   

Av. LM [/]PV gen. [kWh/m2]EUI [kWh/m 2]

Energy balanceEnergy demand Energy supply
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#5˧ˮˣ˶˧˰ˢ ˟˥˶ˬ˟ ˫˧˷ˣˬ˧˷ˣ ˸ˣ˧ˠˣ˪ˣ˲˧˦ ˭ˣˣˠˬ ˪˷ ˸ˣ˧ˡˣ˵˲˸ˢ ˸ˣ˧ˣ˰ˬ˷ˬˢ ˭ˢˬ?

+ =

Natanian Jonathan De-LucaFrancescoandNaboni 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

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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+

Aimee Desert, Jonathan Natanian, Prof. David Garcia, KADK

#6˫˧ˮˣ˷ ˫˧˪ˢ˵˪ ˧˟˧˦˵˲˞ ˭˲ˣ˞˟ ˸ˣ˞˴ˣ˸ˢˣ ˫˧ˮˣ˸ˮˢ ˸˞ ˶˷˵˸˪ ˪˩ˣˮ ˡ˴˧˩?


