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• Modular container housing enables rapid, low-carbon construction but presents significant thermal and energy performance challenges.
• Dynamic energy simulation and photovoltaic integration are key tools to assess and improve Net-Zero potential under Mediterranean climate

conditions.

0

100

200

300

400

500

600

700

Baseline
container

Optimized
design

673

431

Energy demand (MJ/m²·year)

RESULT 1 : Energy Demand 
Reduction

RESULT 2: Annual Energy End-Use 
Distribution

RESULT 3: PV Contribution 
to Net-Zero Balance

BUILDING 
MODELING  

DYNAMIC SIMULATION

PERFOMANCE 
EVALUATION

• Simulation-driven design reduces container housing energy demand by ~36%.
• Cooling-dominated behaviour highlights the relevance of envelope optimization and solar control strategies in 

Mediterranean climates.
• Photovoltaic integration enables near Net-Zero Energy performance.
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Envelope-driven design strategies 
reduce annual energy demand by 

more than one third.
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Mediterranean climate conditions 
fundamentally shape the building’s 

energy behaviour, leading to a cooling-
dominated HVAC demand.

On-site photovoltaic generation 
offsets a significant share of the 

annual electricity demand, 
enabling a near Net-Zero energy 

balance.
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The evaluation is conducted in 
accordance with ASHRAE Standards 
55, 169, 62.2 and 90.2, addressing 
thermal comfort, climate zoning, 
indoor air quality and residential 

energy efficiency criteria.

Dynamic simulation couples climate-driven boundary conditions with 
building thermal response and HVAC demand to evaluate annual 

energy performance using an hourly time-step.

CLIMATE DATA
• Outdoor 

temperature
• Solar radiation
• Weather file

ENERGY PLUS & 
OPENSTUDIO

• Thermal balance
• Zone energy loads
• HVAC demand

SIMULATION OUTPUTS
• Heating & cooling 

demand
• Electricity use
• On-site PV generation 

Hourly dynamic simulation: 8760 calculation steps per year
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