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Solar planning tools
• Subtask C:

– Solar planning tools important due to increasing need of supporting 
decisions in the early planning phases. 

– focus on assessing
– active solar potential, 
– passive solar potential (daylighting, solar access) 

• Include tools from all platforms (GIS, CAD, or BIM) 
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Activities / Deliverables STC
• DC1: Identification of existing tools and workflows for solar 

neighborhood planning 
– Rapporten finns på task63.iea-shc.org/publications

• DC2: Opportunities for improved workflows and development needs 
of solar planning tools
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Highlights of report DC1
I. National Common Indicators

II. Workflow Stories

III. Benchmark Study



I) NATIONAL COMMON 
INDICATORS
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II) WORKFLOW STORIES
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III) BENCHMARK STUDY
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Benchmark: Tools
– CitySim (Energy in cities)
– Diva (Daylighting)
– EnviMet (Urban microclimate)
– Indalux (Daylighting)
– LadyBug-LB (Daylighting)
– Honeybee-HB (Daylighting)
– De Luminae (Daylighting)
– Solar Cadastre of Geneva (Solar Map)
– htrdr (MESO-star) (Physic model)
– SpaceMaker (BIM)
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Location: Geneva
Weather: 2 representative days (august and february) 



• As many different results as tools.
• Small variations when direct sunligth
• Variations by up to 150 Wh/m² in the present case (40% in relative error).
• No single tool constantly over- or under-estimates hourly spatially-aggregated

results



Highlights of DC2 (so far)
• Generalisation of use of tools

• Mapping the solar potential

• Added value of the use of tools



GENERALISATION OF THE USE 
OF TOOLS
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Urban Planning Process Building Design Process
Strategical planning Urban Design Concept Design Schematic Design Detailed Design
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-Geometrical data

-Local climate data

-Legislative restrictions

-Other relevant (energy-related) 
data

-Geometrical data

-Local climate data

-Legislative restrictions

-Other relevant (energy-
related) data

-3D Volume studies

-Requirements of project

-Interior layout

-Exterior layout

-Detailed design (interior & 
exterior), with full 3D model  

K
P

Is
-Geometrical KPIs (density, etc)

-Energy KPIs (zero carbon, plus 
energy). Active production 
requirement (CH)

-Liveability KPIs

-Geometrical KPIs 
(density, etc)

-Energy use KPIs (zero 
carbon, plus energy)

-Solar Energy 
production (DSH, 
skyview, daylight, peak 
solar radiation, VSC)

-National regulations regarding 
passive solar utilization, energy, 
thermal comfort

-Building certification 
assessment (WELL, Breeam 
etc)

-Legislative restrictions (height 
limitatations, )

-National regulations regarding 
passive solar utilization, energy 
(avg U-value), thermal comfort

-Local energy production (RE)

-Building certification 
assessment (WELL, Breeam 
etc)

-Legislative restrictions (height 
limitatations, )

-National regulations regarding 
passive solar utilization, energy 
(avg U-value), thermal comfort

-Local energy production (RE)

-Building certification 
assessment (WELL, Breeam 
etc)

-Legislative restrictions (height 
limitatations, )

A
ct

or
s

Local governments (politicians, 
urban planners), real estate 
developers, energy consultants, 
utilities, academy

Local governments 
(politicians, urban 
planners), real estate 
developers, architects, 
engineers

Urban planners, Architects, 
Engineers, Real estate 
developers (clients)

Urban planners, Architects, 
Simulation specialists, 
Engineers, Real estate 
developers (clients)

-Urban planners, Architects, 
Simulation specialists, 
Engineers (HVAC), Real estate 
developers (clients), Electricians

To
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-Rules of thumb

-Analogue tools (sketches, 
models, presentations)

-Energy use simulation (low 
accuracy)

<GIS, CAD (Sketchup), BPS 
tools (E+) >

-Possible solar energy 
production / irradiation

-Daylight símulations

-Energy modelling and 
load matching 
(production vs 
consumption)

-3D modelling

-Microclimate

<Rhino / Grasshopper, 
ArcGIS, Spacemaker, 
Helioscope, PVSyst, 
LB/HB, E+-, hand 
calculations –python, 
excel, MatLab>

-Energy use analysis

-Solar energy production

-Passive solar utlisation

-3D modelling

<Simien, Rhino/GH, IDA ICE, 
Sketchup, Own developed tools, 
Dragonfly>

-Energy use analysis

-Solar energy production

-Passive solar utlisation / 
daylight (climate-based KPIs)

-3D modelling

<Simien, Rhino/GH, IDA ICE, 
PVSyst, Sketchup, Own 
developed tools, ENVIMet>

-Energy use analysis (load 
matching)

-Solar energy production

-Passive solar utlisation / 
daylight (climate-based KPIs)

-3D modelling

<Simien, Rhino/GH, IDA ICE, 
PVSyst, Sketchup, Own 
developed tools, ENVIMet, 
ClimateStudio>



MAPPING THE SOLAR 
POTENTIAL
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Solar Cadastres in the world (non-exhaustive review)



Used indicators



ADDED VALUE OF INCREASED 
USE OF TOOLS
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Questions?

EXAMPLE SWEDISH CASE STUDY
Malmö Hyllie & Lund Brunnshög



Planning process (Sweden)

Land is owned by municipality or 
others

Detailed development 
plan (planning 

monopoly)
Building gets sold

Land is developed by a real estate 
developer. 

Following the Swedish Building 
Code (BBR)

daylight, energy, etc

Final user

Lokalt projekt inom Task 63 



Planning for solar energy in 
Sweden
• Survey amongst urban planners

– Definition of solar access is missing
– Only provision of daylight indoors is regulated (in Swedish building 

regulations)
– Therefore, priority: 

– I: daylight indoors, 
– II: day- and sunlight outdoors, 
– III: active solar energy production. 

– No established routines for solar access for outdoor spaces or 
active solar energy production. 

Planning for solar access in Sweden: routines, metrics, and tools (2020). Kanters, J., Gentile, N.,Bernardo, R



Detailed development plan



Brunnshög (Lund) & Hyllie (Malmö)



Procedure
I. Ensuring buildings have enough daylight provided

II. Solar access on outdoor spaces

III. Active solar energy production



Workflow



With different WWR

Daylight provision



Vertical sky component

Daylight provision



Direct solar access

March 21stMarch 21st  (noon)



Direct solar access

Annual Direct Solar access

50% to 75%

0% to 25%

25% to 50%

Annual Direct Solar access as percentage of 
possible Direct Solar Hours



Active solar energy production



FRÅGOR?
Jouri.kanters@ebd.lth.se
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