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Solar Potential in
Conditions

Extreme Climate

Comparative analysis of two district case studies in Norway

and Reunion Island

CO NTEXT Due to its combined

rugged topography, limited land available
and population growth, Reunion must
inevitably address the new challenge of
urban densification. Therefore, new urban
forms need to be designed in a climate
and context-sensitive way in order to
provide low energy, sustainable and
comfortable places for people.

Currently in Reunion, most buildings
are designed following French building
codes with very small and even no
consideration of the context, the climatic
conditions or the natural resources
available. This leads to uncomfortable

sustainability and climate-sensitiveness by
infegrating solar active and passive
solutions in the urban morphology. Indeed,
this unlimited but also under used source of
energy can be harvested for PV electric
generation, domestic hot water,
daylighting and plant growing at the
urban scale.

But when looking at densification and
solar urban planning together, the
complexity of the 3d interplay between
solar irradiation and the urban form, the
multiple design constraints and parameters
and the impact of new buildings on the
existing ones make solar integration a real
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APPROACH In order fo

fully exploit the solar energy potential of

ﬁu"u:nrru 77 AR

A, Coaes = iy

AYMERIC DELMAS

PhD candidate at PIMENT

Research Engineer at IMAGEEN
aymeric.delmas@imageen.re

adverse solar availability reduction over

the existing environment due to the

urban seftlements, the proposed infegration of new buildings. To do so, the
approach is fto maximise the solar geometry-based solar optimisation
iradiation received by the wurban method needs to be applied following the

geometry, by both new and existing
buildings. This is a way of limiting the

Multi-scale

1 Urban Layout

hierarchy of scales, to the urban layout first
and second to the building form.

Geometry-based

;’ 2 Building Form

Multi-
objective

The applicability of the method is tested

in two district case studies situated in Ovre Rotvoll, NORWAY
extreme climate conditions. They are Latitude 63°36'N___
both under a significant densification e
development and comprise new building 7 , ;//f‘v\_:
projects that were planned following ‘;*////,/;;;;”
similar text books with no consideration A e~
for climate conditions or solar integration. ==
Therefore, in order to inform these urban o

rules, it has been decided to study one
urban scenario in both climates.

1 DESIGN BRIEF

1 Minimise overshadowing

;' 2 Maximise solar collection

2 EXTREME LATITUDES

Ravine Blanche, REUNION ISLAND
Latitude 21°20°S

22 >

conditions for occupants, need for air challenge for designers and urban
conditioning and high energy planners. They need flexible and
consumption. performative tools for studying such
phenomena, exploring and optfimising
In this context, solar urban planning is design scenarios.
a first step towards more urban
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DESIGN & OPTIMISATION

The design and optimisation process combines the use of
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C O N C |_ U S | O N This study is a first step tfowards more urban climate-sensitiveness. This flexible and multi-scale approach will be will be further developed by
integrating thermal and airflow dynamic simulations in the workflow. The aim is at the end to support the design of optimised bioclimatic buildings in
dense tropical urban areas using parametric modelling and climate-based tools.

Thesis : Building zero energy neighbourhoods in the tropics. Development of design tools
for morphology/comfort/energy coupled optimization.

AAU - UMR CNRS 1563

Ambiances Architectures Urbanités

> A
Imag%_['/ nga[t'ix nat\ionale £

>cherche technologie -~

UNIVERSITE DE
LA REUNION

S'ouvrir aux mondes L L_,-‘.-!-.‘.w




