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Classes of technology Units Technology Units Classes of Technical Elements

CLOSINGS

VERTICAL 
CLOSINGS

OUTER WALLS

WINDOW FRAMES

LOWER 
DIAFRAMS

GROUND SLABS 

HORIZONTAL WINDOWS

DIAFRAMS 
ON EXTERNAL 
SPACES SLABS ON EXTERNAL 

SPACES

UPPER CLOSINGS ROOFS

HORIZONTAL EXTERNAL 
WINDOWS

The classification of the structural elements according to UNI 8290:



Types of blocks

Gasbeton

Concrete blocks

Porous bricks

VERTICAL CLOSINGS
Outer walls composed by different elements

7 — internal plaster 1.5 cm 

8 — hollow brick 12x8x25 cm 

9 — air space 4 cm 

10 — mineralized wood wool insulation

11 — honeycomb 12x25x25 cm 

12 — external plaster 2 cm 



VC Outer walls composed by different elements



VC Thermal Bridge

disegni tecnici da: il Nuovissimo Manuale dell’Architetto, Mancosu editore, pag.F83



disegni tecnici da: il Nuovissimo Manuale dell’Architetto, Mancosu editore, pag.F85

VC Outer walls composed by different elements: correction of thermal bridge



Some types of construction considered in the LCA study.

Load-bearing outer wall in 
lightweight brick (38 cm):
1. thermo-insulating
external plaster;
2. lightweight brick blocks in 
paste 38 cm;
3. cementitious plaster;
4. internal plaster.

Brick wall:
1. internal plaster;
2. perforated brick blocks
28x25x25 cm;
6. external plaster.

Double brick wall with 
insulated cavity:
1. external plaster;
2. semi-full brick 12x12x25 cm; 
3. air gap; 
4. thermal-acoustic insulation
made of wood fibre or 
polystyrene;
5. perforated brick 8x25x25 cm;
6. internal plaster. 

Insulated brick double 
wall:
1. internal plaster; 
2. semi-full brick
8x12x25 cm;
3. polystyrene thermal-
acoustic insulation;
4. perforated brick
12x25x25 cm;
6. external plaster.

VC Outer walls composed by different elements





The installation of the thermal insulation layer
in the cavity of the wall improves its thermal
inertia and is indicated both in the case of
continuous and discontinuous use of the
rooms.

The installation of the 
thermal insulation in the
internal part of the wall
decreases thermal inertia.

VC Outer walls composed by different elements: insulation

The installation of the
thermal insulation layer in
the outer part of the wall
optimizes the thermal inertia
by using the storage mass
capacity of the supporting
element.



VC Outer walls composed by different elements: correlation with structural elements in reinforced concrete

disegni tecnici da: il Nuovissimo Manuale dell’Architetto, Mancosu editore, pag.F47



disegni tecnici da: il Nuovissimo Manuale dell’Architetto, Mancosu editore, pag.F47

VC Outer walls composed by different elements: correlation with structural elements in steel



VC insulation with ventilated facade

The ventilated wall activates an 
upward movement of air inside by 
using radiant heat from the outside.

Daimler- Benz, Renzo Piano, Berlino





VC insulation with ventilated facade



VC coat insulation

disegni tecnici da: il Nuovissimo Manuale dell’Architetto, Mancosu editore, pag.F79



CV composed by metallic elements and coating panel 

Metallic coating

Plant wall

Brick coating



VC composed by lightweight panel

disegni tecnici da: il Nuovissimo Manuale dell’Architetto, Mancosu editore, pag.F54



VC composed by concrete panel

disegni tecnici da: il Nuovissimo Manuale dell’Architetto, Mancosu editore, pag.F49



• types of opening: not openable, with 
vertical or horizontal swing, with vertical
or horizontal balance, sliding, up and 
down, with fan, semi-fixed. 

• types of shading devices: external or 
internal swing shutter, external or internal
folding shutter, external or internal sliding
shutter, external or internal embedded
sliding shutter, roller shutter.

• production systems: traditional frames, 
block frames. 

• materials: wood, hot-rolled steel
sections, cold-bent steel sections, 
aluminium, plastics. 

Vertical closing External vertical window frames



VC: external vertical frames - counterframes
disegni tecnici da: il Nuovissimo Manuale dell’Architetto, Mancosu editore, pag.F97



Main advantages:

Ø pleasantness of the surface
appearance

Ø lightness

Ø good mechanical resistance

Ø good thermal insulation

VC: wooden windows

Main disadvantages:

Ø deformability

Ø ignitability

Ø difficulty in obtaining a 
satisfying seal

Ø frequency of maintenance
operations



VC: glulam frames



Main advantages:

Ø indeformability;

Ø good seal with sealings;

Ø affordability.

Main disvantages:

Ø oxidability;

Ø condensation inside the profiles;

Ø coldness to the touch.

VC: steel frames
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Main advantages:
Ø stainlessness;
Ø use of "thermal break" profiles
(elimination of the thermal bridge);
Ø mechanical resistance;
Ø indeformability over time;
Ø lightweights;
Ø minimum maintenance
requirements.

Main disvantages:
Ø cold feeling to the touch;
Ø risk of condensation in 
the profile;
Ø limited repairability of 
the profile (detachment of 
the varnish).

VC: steel frames



disegni tecnici da: il Nuovissimo Manuale dell’Architetto, Mancosu editore, pag.F149



disegni tecnici da: il Nuovissimo Manuale dell’Architetto, Mancosu editore, pag.F149



Shape of the roofs:
The inclination of the surfaces of the roof (slope), expressed in
degrees or in %, may vary according to the climatic characteristics
of the site and the nature of the elements that constitute the roof
covering.

• Flat roof up to 5% of inclination
• Sloped roof more than 5% of inclination

(between 24% and 45%)

Upper closings



The combination of the layers that constitute the roof can have different degrees of complexity and 
differentiation, in relation to the: 

Functions, among the others:
• Accessible roofs only for maintenance; 
• Accessible roofs for pedestrians;
• Accessible roofs also for vehicles;
• Roof gardens.  

Typologies, among the main ones:
• Continuous not insulated roofs;
• Continuous isolasted roofs;
• Insulated inverted roofs;
• Insulated ventilated roofs.

Upper closings



Plane roofs

disegni tecnici da: il Nuovissimo Manuale dell’Architetto, Mancosu editore, pag.F155



Plan roofs

disegni tecnici da: il Nuovissimo Manuale dell’Architetto, Mancosu editore, pag.F156



Plan roofs

disegni tecnici da: il Nuovissimo Manuale dell’Architetto, Mancosu editore, pag.F158



Plan roofs

disegni tecnici da: il Nuovissimo Manuale dell’Architetto, Mancosu editore, pag.F158
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Roof garden

disegni tecnici da: il Nuovissimo Manuale dell’Architetto, Mancosu editore, pag.F160



Roofs in relation to thermohygrometric performance:
• Non-insulated, non-ventilated roof
• Non-insulated ventilated cover
• Non-ventilated insulated cover
• Ventilated insulated cover

Upper closings sloped



Insulated non-ventilated Isolated ventilated

Sloped roofs



Alcune tipologie costruttive considerate nello studio LCA

Sloped roof



Insulated ventilated roofs with Marseillaise tiles

Sloped roofs



Insulated ventilated roofs with tiles (coppi)

Sloped roof


