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CONTEXT : TOWARD A BIOCLIMATIC AND URBAN
DESIGN OF BUILDINGS

Impact of local microclimate on buildings

= New buildings are very sensitive to their
environment

= A bioclimatic and dynamical design of
buildings with renewable energy has to
take the local microclimate into account

Impact of buildings on local microclimate

ure (°C)

= Urban densification is also a major factor
of urban microclimate degradation

= Specialists of urban issues seek more
information on the influence of buildings
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THE ANR MERUBBI PROJECT

Developing a simulation platform
to optimize the design of a new
building to be added to an
existing city block
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OUTLOOK: TOWARDS OPTIMIZATION OF NEW
BUILDING DESIGN

" . : <~ A0Sl Local micro-
Initial design taking energy e z?ﬂ <. A\
efficiency into account e R S| »
Existing city block analysis o R K T
O m
. N g
Designs E -
\2 — — Dynamical
Envelope |dent|f|‘cat|on simulation
BIM Solar calculation

‘rl‘g" i:,
" s @ @ @

BIM, economic and Bioclimatic
regulatory [CAPEX }[ OPEX }[ indicators }

calculation

Optimization
JNES 2015 | 02/07/2015 | 4

q é . ] .
«'~epF /SA | Bl ensay  CLLN0 embisnces
e CETHIL = école d'architecture. e
BETEM o e



GETTING FROM A 3D MODEL TO A 0D
DYNAMICAL SIMULATION

- ArchiWIZARD = BuildSysPro: EDF's model library for building
energy simulation - written in Modelica under

o Business software for building and X
the Dymola environment

radiative transfer simulation

O

Import of SletchUp 3D model

Identification of building envelope
attributes

O

o Solar radiation calculation by ray tracing

Regulatory calculations

O

Occupants
Meteo Envelope

Control

Heat and
cold
generation
and
distribution
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FEASIBILITY: THEORETICAL CASE STUDY

= Theoretical building block
o Square matrix of low energy individual houses
o (10m x 10m x 3m), placed 10m from each other

West 2 5 8 East
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THEORETICAL CASE STUDY: RESULTS FOR

HEATING CONSUMPTION
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9 REAL CASE STUDIES x 3 CONFIGURATIONS

» Individual house near Paris
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= Apartment building in Nantes
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ARCHITECTURAL ANALYSIS OF THE « NANTES
RANZAY » CITY BLOCK
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SKETCHUP 3D MODEL

8006 % Nantes Ranzay MD (SKP8).skp - SketchUp

® ® ©|® Sélectionnez les objets. Appuyez sur Maj pour étendre la sélection. Faites glisser la souris pour sélectionner plusieurs objets. Mesures
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SOLAR RADIATION CALCULATION (ARCHIWIZARD)

Résultats
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BUILDSYSPRO STUDY

= Physical phenomena:

= 1 studied configuration: whole city
block (new buildings included)

Air renewal
Thermal bridges
Global radiation on walls

Direct and diffuse radiation on
windows

Long-wave radiation exchange:

— Between walls
— With the sky
— With the ground)

= 2 simulations
e With sun
« Without sun

§
[ S
> S €eDF

Tciel
T_ciel
Text.y[1]- 20
Text Alr_ext

R

FluxSolairesParois

»—p@

FluxSolairesBaies. .

temps

o ot EEE

FluxSolairesBaies. ..

-~ B

ICUC9 2015 | 24/07/2015 | 12



SIMULATION RESULTATS

WITH SUN
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SIMULATION RESULTATS

WITHOUT SUN
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BIOCLIMATIC INDICATORS FOR A
SOLAR HOUSE

Dynamic Dynamic
simulation simulation
with sun without sun
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BIOCLIMATIC INDICATORS OF THE SOLAR
RESOURCE FOR THE HEATING NEED
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RESULTS POST-PROCESSING
COVERAGE RATES

Taux de couverture des besoins et d'exploitation du soleil
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PERSPECTIVES

= For optimization, it is necessary to switch from detailed to reduced order
building models

= Studying the impact of our findings on new design methods with help of the
architects

= Identified challenging tasks:
o Multi-criteria optimization and economical optimization mechanisms
o Availability of sufficient and relevant data on existing city blocks

= Promising elements have been detected:

o Convincing link between 3D CAD-views and 0D/1D detailed energy modeling
(with a « BIM » spirit)

o Introducing local micro-climate in building simulation tools
o A positive adoption by architects
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