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Integrated building design is a comprehensive approach

which brings together all profiles of designers that have to be

involved in the design process:

 architects,

 structural engineers,

 passive solar building designers,

 HVAC system engineers.

This approach develops solutions to problems by involving the

human perspective in all steps of the problem-solving process.

The aim of the integrated building design 

is to produce sustainable structures



One of the aspects that has to be considered as part of the 

Integrated building design is

Energy efficiency of the buildings

A combination of a high level of comfort and

low energy consumption



REDUCITION OF 

ENERGY LOSSES 

IS THE FIRST 

STEP FOR

IMPROVING THE 

ENERGY 

EFFICIENCY OF 

BUILDING

PROPER DESIGN OF BUIDING ENVELOPE



INFLUENCE OF BUILDING ENVELOPE ON 

ENERGY CONSUMPTION
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Comparison of the time for cooling of the upper room, 

depending on the location of the thermal insulation 

COOLING  PHASE OF THE STRUCTURE



Comparison of building temperatures at moment t=2 hours, 

in case of building envelope without thermal insulation 

Brick wall RC wall



Comparison of building temperatures at moment t=48 hours, 

in case of building envelope without thermal insulation 

Brick wall RC wall



Comparison of cooling phase in case of building envelope 

without thermal insulation, in winter conditions 

Brick wall
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Comparison of building temperatures at moment t=48 hours, 

in case of building envelope with 5 cm thermal insulation 

Brick wall RC wall



Comparison of cooling phase in case of building envelope with 

5 cm thermal insulation, in winter conditions 

Brick wall
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Comparison of building temperatures at moment t=48 hours, 

in case of RC wall with different thickness of thermal insulation 

RC wall, 5 cm rock wool RC wall, 10 cm rock wool 



Comparison of cooling phase in case of building envelope with 

RC wall and different thickness of thermal insulation

RC wall, 10 cm rock wool

RC wall, 5 cm rock wool
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EN1991-1-5: Thermal actions on structures

• EN 1991-1-5 gives principles and rules for calculating thermal actions on

buildings, bridges and other structures including their structural elements.

• EN 1991-1-5 describes the changes in the temperature of structural elements

exposed to daily and seasonal climate changes and solar radiation.

• The intensity of thermal actions depends on:

 local climate conditions,

 the orientation of the structure,

 total mass of building elements,

 surface treatment (for example facades on buildings),

 the heating and ventilation regime in the building,

 thermal insulation.





Simplified procedure according to EN 1991-1-5:

• Temperature profile in structural elements exposed to daily and seasonal

climate changes and solar radiation.
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Example: RC wall with and without thermal insulation
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Numerical procedure for defining the temperature profile:

west side (afternoon)
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Numerical procedure for defining the temperature profile:

west side (afternoon)
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Advanced procedure for defining 

the temperature profile-

Numerical procedure

west side (afternoon)
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QUESTIONS !!!

• Sustainability, Circularity, Energy-Efficiency … and what

about (fire) safety?

• Are the regulations adopted to this novelties?

• By meeting our green goals: are we not adding new

risks?

• What is missing to avoid our buildings to burn down.

• The best way to secure people, infrastructure and

investments is to make the buildings fire safe.
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Grenfell Tower-London , 2017



CONCLUSIONS

Integrated design approach is of a significant importance.

Thermal insulation placed on the exterior side of the wall

is absolutely the best case:

 It avoids appearance of thermal bridges;

 Provides the longest time for cooling of the building

inside;

 Provides much lower values of thermal stresses

caused by ambient temperature and solar radiation

 Non-combustible facades should be designed
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