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L’obiettivo prestazionale

 ridurre il fabbisogno energetico (messa a sistema del componente);

 garantire la Qualità Ambientale (garantire benessere igrotermico, 
luminoso e acustico).

Quali prestazioni controllare e come

 prestazioni termiche (vetrazione + telaio + sistema oscurante + posa in opera);

 apporti solari gratuiti (vetrazione + protezione solare)

 prestazioni luminose (vetrazione + protezione solare)

 prestazioni acustiche (isolamento acustico rumori per via aerea – vetrazione + 
telaio + posa – disaccoppiamento acustico vetro-telaio , telaio fisso-mobile e telaio fisso-
controtelaio)

COME FARE LE FINESTRE DEGLI EDIFICI A 

BASSO FABBISOGNO ENERGETICO
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Introduzione

Requisiti collegati alla qualità degli ambienti inetrni:

 Controllo del flusso termico (fabbisogno e benessere

igrotermico - Top), 

 Controllo del flusso di energia

 Rischio di condensazione (edificio, serramento);

 Controllo propagazione rumori aerei

 Controllo flusso luminoso in ambiente

 Qualità dell’aria

 Tenuta all’acqua e permeabilità all’aria

 Privacy

 Facilità nell’uso e nella manovra
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Scelta del serramento (Progetto)

• Luce:

• quantità e qualità luce [tV – light transmittance] 

• Energia:

 Perdite termiche [U – thermal transmittance]

 Guadagni solari [g – solar energy transmittance]

• Acustica

• Ventilazione

• Tenuta (aria e acqua)

• Resistenza strutturale

• Estetica

• Costi
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[01.1] Telai

Thermal

Transmittance

PVC (2 hollow chambers)

Wood th. 50mm

Aluminium TB + Wood

Highly-Insulated frames

Wood th. 50mm

PVC (3 hollow chambers)

2.8

2.2

2.0

Aluminium

Aluminium + Wood

Aluminium TB

2.3

6

2.7

3.7

3.2

1.0
(> th.)

(l 0.13)

(l 0.18)

Material and shape Thermal Insulation

Thermal Break (TB)

www.internorm.it
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[01.1] Telai 7

[Procedura di calcolo Reg. Lombardia]

Fonte: Decreto 5796
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[01.1] Telai

EST INT

Tsup = 
14.1 °C

Tsup = 
15.3 °C

INTEST

Tsup = 
13.2 °C

Tsup = 
12.7 °C

Tsup = 
9.8 °C

Tsup = 
8.8 °C

INTEST

INTEST

Tsup = 
14.8 °C

Tsup = 
15.5 °C

[Source: Pansa,Mainini

“La riconcettualizzazione

del serramento in 

allumino” Master Thesis]

8



Involucro trasparente e apporti solari – Parte II [Pansa G.]

Aluminium without thermal break

Uw = 3,08 [W/(m2K)]

Ug = 1,90 [W/m2K]

Ut = 6,41 [W/m2K]

Y = 0,038 [W/mK]

Hollow PVC with Polyurethane foam
[inwards] 

Uw = 2,33 [W/(m2K)]

Ug = 1,90 [W/m2K]

Ut = 2,87 [W/m2K]

Y = 0,056 [W/mK]
[Source: Pansa]

Window dimensions: 1400 x 1500 mm

[01.1] Telai …alcuni esempi 9
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[01.1] Telai …alcuni esempi 10

Aluminium-wood frame with thermal break

Uw = 2,19 [W/(m2K)]

Ug = 1,70 [W/m2K]

Ut = 2,86 [W/m2K]

Y = 0,075 [W/mK]

Hollow PVC with Polyurethane foam
[inwards] 

Uw = 1,95 [W/(m2K)]

Ug = 1,70 [W/m2K]

Ut = 1,88 [W/m2K]

Y = 0,086 [W/mK][Source: Pansa]

Window dimensions: 1400 x 1500 mm
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[01.2] Distanziatore

• Glazing spacer bar

www.alticino.it
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[01.2] Distanziatore 12

Fonte: Decreto 5796
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[01.3] Vetri 13
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[01.3] Vetri 14
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[01.3] Vetri – Fattore solare (g) 15

The total solar energy transmission (solar factor, g) is calculated by the sum of the solar

direct transmittance te and the secondary internal heat transfer factor qi, the last resulting 

from the heat transfer by convection and radiation in the IR of the fraction of the solar 

incident radiation that has been absorbed by the glazing. 

The solar factor g represents the total amount of solar entering through the glazing with

reference to the total incident radiation.

Quoziente del flusso termico che attraversa gli elementi costruttivi trasparenti (convezione di calore secondaria inclusa) in 
rapporto al totale dell’irradiazione solare che raggiunge l’elemento. La norma SN EN 410 stabilisce una metodologia di cal-
colo del fattore g per le finestre.  

g dipende dall’angolo d’incidenza i. I valori normali valgono per un angolo d’incidenza più o meno perpendicolare. 

 

Irraggiamento 
globale qs 

Angolo 
d’incidenza i 

Irraggiamento  
riflesso 

Trasmissione secondaria 

Fattore di trasmissione  
energetico g . qs 

Irraggiamento 
trasmesso 
direttamente 

Irraggiamento  

assorbito  
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[01.3] Vetri – Fattore solare (g) 16

Different colour alterations and film applications work on the control of

solar energy entering (g), but only some coatings (i.e. low-e) control

the heat transmission too (work on U)
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[01.3] Vetri - Heat Transmission and Solar

Gains
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[01.3] Vetri – Low-e

Position of low-

emissivity layer:

-Best on surface #3 for

cold climate

-Best on surface #2 for

hot climate

18

Source: THERM MANUAL
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[01.3] Vetri - Intercapedine 19

• (aria) 

• Argon

• Krypton

• Xenon

• (SF6)

Concentrazione gas intorno al 90 % circa

Riempimento con gas incide di più per vetri basso emissivi (è stato 

ridotta la componente radiativa dello scambio termico)

Vi sono moti convettivi

Riempire con gas meno conduttivi
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[01.3] Vetri – Proprietà ottiche

• Transmittance t

• Reflectance r

• Absorptance a

• Depending on: 

 Wavelenght

 Incidence angle
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[01.3] Vetri – Fattore solare 21

g

a0 90

a

g depends on incidence angle (a)

Testing data are usually referred to (a = 0)
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[01.3] Vetri …

• Attention to light transmittance values!!
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[01.3] Vetri – Confusione!!

• (in USA the solar factor is usually called) 

SOLAR HEAT GAIN COEFFICIENT (SHGC)

• g(q)R = 0.87 

(single float, 3 mm)

• SC is depending on wavelenght

23
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[01.3] Vetri - Catalogo 24

0.72 / 0.87 = 0.827 

Fattore solare
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[01.3] Vetri 25

VETRAZIONI 

UNI EN 10077-1
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[01.3] Vetri 26

VETRAZIONI 

UNI EN 10077-1
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[01.3] Vetri 27

Fonte: Decreto 5796

Fonte: UNI TS 11300-1



Involucro trasparente e apporti solari – Parte II [Pansa G.]

[01] Altri effetti: Posa

[UNCSAAL, UX42]

[1]

[UNCSAAL, UX42]
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[01] Altri effetti: Posa 29

Fonte: UNI TS 11300-1
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[01] Altri effetti: Posa 30

Fonte: Decreto 5796
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[01] Altri effetti: Posa 31

Fonte: Decreto 5796
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33

D. Lgs 311/2006

DPR 59/09

[02.1] I requisiti normativi - Specifiche di 

prestazione (U)
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Regione Lombardia

Deliberazione n. VIII/8745  del 22 dicembre 2008 

34[02.1] I requisiti normativi - Specifiche di 

prestazione (U)
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Regione Lombardia

Deliberazione n. VIII/8745  del 22 dicembre 2008 

35[02.1] I requisiti normativi - Specifiche di 

prestazione (U)

Sì

No

UNCSAAL Vasistas n° 3/2010 (10/02/2010)
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[02.2] I requisiti normativi - Specifiche di 

prestazione (g)

36

DPR 59/09
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[02.2] I requisiti normativi - Specifiche di 

prestazione (g)
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DPR 59/09

D.Lgs 311
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[02.2] I requisiti normativi - Specifiche di 

prestazione (g)

38

DGR VIII/8745
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[02.2] I requisiti normativi - Specifiche di 

prestazione (g)
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DGR VIII/8745
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[02.2] I requisiti normativi - Specifiche di 

prestazione (g)
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[02.2] I requisiti normativi - Specifiche di 

prestazione (g)

41

Decreto 7148 del 13/07/2009
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[02.2] I requisiti normativi - Specifiche di 

prestazione (g)

42

Decreto 14006

(15/12/2009)

UNCSAAL Vasistas n° 3/2010 

(10/02/2010)
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[02.2] I requisiti normativi - Specifiche di 

prestazione (g)

43

DGR VIII/8745
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- Trasmittanza solare globale – UNI  EN 14501:2006

[02.2] I requisiti normativi - Specifiche di 

prestazione (g)

44
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UNI EN ISO 10077

Thermal performance of windows, doors and shutters -

Calculation of thermal transmittance

- Part 1: General (UNI EN ISO 10077-1:2007) [Simplified method]

- Part 2: Numerical method for frames (UNI EN ISO 10077-2:2004)

46

•specifies methods for the calculation of the thermal transmittance of

windows and pedestrian doors consisting of glazed and/or or opaque

panels fitted in a frame, with and without shutters.

•gives in the informative annexes default values for glazing, frames,

and shutters, together with linear thermal transmittance of

frame/glazing junction

•specifies a method and gives reference input data for the calculation

of the thermal transmittance of frame profiles and of the linear thermal

transmittance of their junction with glazings or opaque panels, suitable

to be used as input data in the simplified calculation method of the

thermal transmittance of windows, doors and shutters given in Part 1

(under revision)



Involucro trasparente e apporti solari – Parte II [Pansa G.]

UNI EN ISO 10077-1

• This calculation method can be applied to set the energy demand of a 

building

• As an alternative: 

UNI EN ISO 12567-1:2002 “ Thermal performance of windows and 

doors - Determination of thermal transmittance by hot box method -

Complete windows and doors”

Main advantage of the calculation method: to have reference values

to calculate thermal transmittance without having to test it (hold good

for different applications) 

47
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UNI EN ISO 10077-1

• This part of ISO 10077 allows for:

 different types of glazing (glass or plastic; single or multiple glazing; with or without 

low emissivity coatings, and with spaces filled with air or other gases); 

 opaque panels within the window or door; 

 various types of frames (wood, plastic, metallic with and without thermal barrier, 

metallic with pinpoint metallic connections or any combination of materials); 

 where appropriate, the additional thermal resistance introduced by different types 

of closed shutter, depending on their air permeability.

• Thermal bridge effects at the rebate or joint between the window or door 

frame and the rest of the building envelope are excluded from the calculation. 

• The calculation does not include 

 effects of solar radiation, 

 heat transfer caused by air leakage, 

 calculation of condensation, 

 ventilation of air spaces in double and coupled windows

• Does not apply to: 

 curtain walls and other structural glazing, (UNI EN 13947-2007) 

 industrial, commercial and garage doors

48
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UNI EN ISO 10077-1

• CASE 1: The thermal transmittance of a single window, UW, shall be 

calculated using the following equation

49

THERMAL TRANSMITTANCE

OF THE WINDOW

Weighted average values of thermal transmittance of the glazing (Ug) and of

the frame (Uf); this value has to be corrected considering the the linear

thermal transmittance due to the combined thermal effects of glazing, spacer

and frame (yg)

In the case of single glazing the last term of the numerator in Equation (1)

shall be taken as zero (no spacer effect) because any correction is negligible.

THERMAL TRANSMITTANCE

OF DOOR
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UNI EN ISO 10077-1

• Glazed area, opaque panel area 

The glazed area, Ag, or the opaque panel area, Ap, of a window or door is the smaller of 

the visible areas seen from both sides; see Figure 1. Any overlapping of gaskets is 

ignored. 

• Total visible perimeter of the glazing 

The total perimeter of the glazing, lg, (or the opaque panel, lp) is the sum of the visible 

perimeter of the glass panes (or opaque panels) in the window or door. If the 

perimeters are different on either side of the pane or panel, then the larger of the two 

shall be used; see Figure 1.

50
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UNI EN ISO 10077-1

• Frame area

Projected frame area (on a plane parallel to glazing) (Uw)

Developed area (in contact with the air) (Uf for metal frames)

51
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UNI EN ISO 10077-1

• CASE 2: Double Windows

52
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UNI EN ISO 10077-1

• CASE 3: Window with closed shutters

53

DR is the additional thermal resistance

due to the air layer enclosed between

the shutter and the window and the

closed shutter itself

This value enters in the energy balance

as a time-weighted average
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UNI EN ISO 10077-1

DR depends on the thermal transmission properties of the shutter and on 

its air permeability  (see Annex G)

54

Rsh is the thermal resistance of the 

shutter itself
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UNI EN ISO 10077-1 55

Permeability of shutters

expressed in terms of an effective total gap 

bsh between the shutter and its surround
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Calculation Method: UNI EN ISO 10077 56

THERMAL TRANSMITTANCE OF FRAME
Funzione dei materiali e della sezione geometrica

Uf

Equation according to

UNI 10077-1

Y

LINEAR THERMAL TRANSMITTANCE
Risultato di un bilancio energetico. Funzione della geometria e dei materiali

THERMAL TRANSMITTANCE OF GLAZING
Funzione tipo di vetrata, emissività e tipo di gas

Ug - Value from testing (EN 1098)

- Calculated value (UNI EN 673)

- Value from tables (UNI EN 10077-1)

- Value from numerical method (UNI EN 10077-2)

- Value from tables (UNI EN 10077-1)

- Value from testing (UNI EN 12412-2)

- Value from numerical method (UNI EN 10077-2)

- Value from tables (UNI EN 10077-1)

- Value from testing (UNI EN 12412-2)
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UNI EN ISO 10077-1

GLAZING

- Rse is the external surface resistance;

- lj is the thermal conductivity of glass or material layer j;

- dj is the thickness of the glass pane or material layers j;

- Rsi is the internal surface resistance;

- Rs,j is the thermal resistance of air space j.

57
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UNI EN ISO 10077-1

• For typical normal emissivities (≥ 0.8) for the inside and outside 

surfaces of the glazing, the following values for the surface 

resistances Rse and Rsi shall be used.

• Rsi for special cases, for example a low-emissivity coating on the 

outer surface of the interior pane, can be calculated in accordance 

with EN 673, using the convective coefficient from ISO 6946 for 

horizontal heat flow if a > 60° and for upwards heat flow if a ≤ 60°.

58
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UNI EN ISO 10077-1

• Thermal resistance of air spaces between glazing and thermal 

transmittance of coupled, double or triple glazing 

• (calculated in accordance with EN 673)

59

- for vertical windows, 

- for spaces filled with air, 

- with both sides uncoated 

or with one side coated 

with a low-emissivity layer, 

- for a mean temperature of 

the glazing of 283 K and a 

temperature difference of 

15 K between the two outer 

glazing surfaces.

- For triple glazing: iteration (EN 673)

- For wider air layers like in double windows or doors the calculation according to 

EN 673 does not lead to correct results.
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UNI EN ISO 10077-1 60
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UNI EN ISO 10077-1 61
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UNI EN ISO 10077-1

Wood frames

62

Example:

df=75 mm

Uf=1.7 W/(m2K)


 1 2

2
f

d d
d

d1

d2
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UNI EN ISO 10077-1

Metal frames

63

For metal frames without a thermal break, Rf = 0

Example:

d=32 mm

Rf=0.23 W/(m2K)

Correction according to developed

and projected areas
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UNI EN ISO 10077-1

Frame/Glazing junction: Aluminium and steel spacers

64
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UNI EN ISO 10077-1

• Frame/Glazing junction: thermally improved spacers

65
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UNI EN ISO 10077-2 66

The second part (UNI EN 

ISO 10077-2 – Numerical

method for frames) 

specifies a method and 

gives reference input data 

for the calculation of the 

thermal transmittance of 

frame profiles and of the 

linear thermal 

transmittance of their 

junction with glazings or 

opaque panels.

As an alternative:

EN 12412-2, Thermal performance of windows, doors 

and shutters – Determination of thermal transmittance 

by hot box method – Part 2: Frames
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UNI EN ISO 10077-2 67
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UNI EN ISO 10077-2 68
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UNI EN ISO 10077-2 69



Involucro trasparente e apporti solari – Parte II [Pansa G.]

…Some thoughts (1)

• Limits on thermal transmittance of window and glass (national standards)

• (glasses: single glazing is “banished”)

• Frames? Good practice (to avoid surface humidity condensation)

70

Limit values for thermal transmittace

[DPR 59/09]
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…Some thoughts (2)

• Do not take a priori the 

declared value of

“termotrasmittanza” 

given by some 

productors (it depends

from geometrical areas, 

perimeter of the 

glazing..)

• (Geometrical ratio)

71

f

w

A
x

A


• SENSIBILITY: When it is

“convenient” (energy) to work 

on thermal performance of

frame or glass

• It depends on the 

correlation between thermal

transmittance of glass and 

frame and the geometric

ratio

(Incidence of spacer: up to 5 -

10 % 

according to insulated – not

insulated frame)
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UNI EN ISO 10077-1 72

Frame 30% Frame 20%
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UNI EN ISO 10077-1 73

Frame 30% Frame 20%
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National Standard UNI/TS 11300-1:2008 75

Solar energy transmittance of the 

glazing

Reduction factor for the presence of

external shading

Reduction factor for the presence of

movable shading

Monthy energy balance

Solar flux

Effective collecting area

0.2
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ggl = ggl,n x Fw

Fw = fattore di esposizione (0.9)
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F sh,with  Irradianza > 300 W/m2
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SCHERMATURE MOBILI PERMANENTI
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UNI EN 13363-1:2008

The method specifies a simplified method based on the thermal transmittance and total solar 

energy transmittance of the glazing and on the light transmittance and reflectance of the solar 

protection device to estimate the total solar energy transmittance of a solar protection device 

combined with glazing. 

- all types of solar protection devices parallel to the glazing (louvre, venetian or roller blinds)

- The position of the solar protection device can be interior, exterior or between single panes in a dual 

glazing system.

- when the total solar energy transmittance of the glazing is between 0,15 and 0,85

- Venetian or louvre blinds are assumed to be adjusted so that there is no direct solar penetration.

- For external solar protection devices and for integrated solar protection devices, the space between the 

solar protection devices and the glazing is UNVENTILATED 

- for internal solar protection devices this space is VENTILATED.

- The simplified method is based on the normal incidence of radiation and does not take into account either 

the angular dependence of transmittance and the reflectance or the differences of spectral distribution.

80

Solar protection device (range values)
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UNI EN 13363-1

• Glazing

81
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UNI EN 13363-1

• Solar protection device

82

It is assumed that the transmittance and 

the reflectance for light are equal to 

the corresponding values for solar energy. 
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UNI EN 13363-1

Principles of solar transmittance of solar protection devices 

83
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UNI EN 13363-1

EXTERNAL SOLAR PROTECTION DEVICE

1 Exterior 

2 Solar protection device 

3 Unventilated air space 

4 Glazing 

5 Interior 

84

Simplified equation:

teB

G2 G1

aeB

gtot

1-g
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UNI EN 13363-1

INTERNAL SOLAR PROTECTION DEVICE 

1 Exterior 

2 Glazing 

3 Air space, ventilated to the interior 

4 Solar protection device 

5 Interior 

85

Simplified equation:
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UNI EN 13363-1

INTEGRATED SOLAR PROTECTION DEVICE

1 Exterior 

2 Single glazing, uncoated 

3 Solar protection device 

4 Unventilated air space 

5 Single glazing, coated or uncoated 

6 Interior 

86

Simplified equation:

The calculation method is valid for a system where the 

outer pane is uncoated and the inner pane is either 

uncoated or  with low emissivity coating. 
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UNI EN 13363-1

• LIGHT TRANSMITTANCE

• SOLAR DIRECT TRANSMITTANCE 

87

Equation does not take into account either the angular dependence of the transmittance and the 

reflectance, or the differences of spectral distribution. It shall not be used for calculation of daylight 

distribution in rooms. 
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Quota che attraversa la protezione solare mediata sulle caratteristiche del contorno

Quota trasmessa e “filtrata” dal vetro

Quota che viene riflessa  e assorbita dal vetro e 

mediata sulle caratteristiche del contorno
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UNI EN 13363-1

EXERCISE

Glazing data Protection device data (medium 

translucent pastel)

To calculate the total solar energy transmittance of the glazing in 

combination with following protection devices:

[a] External solar protection device

[b] Internal solar protection device

[c] Solar protection device between panes

89
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[a]

[b]

[c]
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Procedura Regione Lombardia

Gli apporti solari nel bilancio energetico di un edificio

Dispositivi Regione Lombardia (Dlr 5796 del 

11.06.092007 - Nuove procedure di calcolo)

E.6.3.6 Apporti mensili di calore gratuiti 

Geometria componente

Geometria solare Geometria solare + 

configurazione 

geometrica

Caratt. ottico/energetica 

vetrazione

Geometria solare + 

protezioni solari

Dispositivi Regione Lombardia (Dlr n. 15833 del 13 

dicembre 2007)

Apporti mensili di calore gratuiti 

92



Involucro trasparente e apporti solari – Parte II [Pansa G.]

Procedura Regione Lombardia 93

UNI 10349:1994
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UNI 10349:1994
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UNI 10349:1994
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Fonte: Decreto 5796
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Procedura Regione Lombardia

Fonte: 

schemi – dispositivi Regione 

Lombardia 

97



Involucro trasparente e apporti solari – Parte II [Pansa G.]

Procedura Regione Lombardia 98
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Procedura Regione Lombardia

Fonte: 

schemi – dispositivi Regione 

Lombardia 
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Procedura Regione Lombardia

Fonte: 

schemi – dispositivi Regione 

Lombardia 
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Procedura Regione Lombardia 101
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Procedura Regione Lombardia

UNI EN 13363-1:2008

PROTEZIONE ESTERNA

Fonte: 

schemi – dispositivi Regione 

Lombardia 
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Procedura Regione Lombardia

UNI EN 13363-1:2008

PROTEZIONE ESTERNA

Fonte: 

schemi – dispositivi Regione 

Lombardia 
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Procedura Regione Lombardia

UNI EN 13363-1:2008

PROTEZIONE ESTERNA

Fonte: 

schemi – dispositivi Regione 

Lombardia 
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Procedura Regione Lombardia

UNI EN 13363-1:2008

PROTEZIONE ESTERNA

Fonte: 

schemi – dispositivi Regione 

Lombardia 
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Procedura Regione Lombardia

UNI EN 13363-1:2008

PROTEZIONE ESTERNA

Fonte: 

schemi – dispositivi Regione 

Lombardia 
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Procedura Regione Lombardia

UNI EN 13363-1:2008

PROTEZIONE ESTERNA

Fonte: 

schemi – dispositivi Regione 

Lombardia 
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Procedura Regione Lombardia

UNI EN 13363-1:2008

PROTEZIONE ESTERNA

Fonte: 

schemi – dispositivi Regione 

Lombardia 
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Riepilogando

CHIUSURA TRASPARENTE (gl) + SCHERMATURA SOLARE (sh)

g(sh+gl),b => calcolata secondo la UNI EN 13363-1:2008 =>

g(sh+gl),d => calcolata in modo analogo alla diretta modificando

opportunamente i fattori. E’ introdotta per far fronte alle diverse

prestazioni fornite dai sistemi a lamelle a seconda del tipo di radiazione.

Tali parametri tengono implicitamente in considerazione la dipendenza

angolare giornaliera della radiazione diretta incidente.

Limite norma:

Le tipologie trattate sono limitate al caso di elementi schermanti disposti sul

piano parallelo a quello del sistema trasparente e del seguente tipo:

 tende avvolgibili (i valori delle due trasmittanze coincidono);

 tende veneziane;

 persiane;

 frangisole a lamelle orizzontali o verticali.
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Riepilogando

 Per alcune tipologie di sistema trasparente non direttamente

contemplate nella citata norma, viene riportata di seguito

un’estension dell’applicazione della UNI EN 13363:2008 che associa

ad ognuna di esse la tipologia prevista con prestazioni estive più simili, 

ma potenzialmente meno favorevoli (valutazione conservativa), qui 

definita come “sistema equivalente”.

 Per altre configurazioni è suggerito il ricorso ad una valutazione

delle prestazioni energetiche attraverso l’uso di opportuni codici di

simulazione dinamica che impieghino il metodo di calcolo dettagliato

descritto nella norma o analoghi modelli sviluppati e validati da

Università o Enti di Ricerca.

111



Involucro trasparente e apporti solari – Parte II [Pansa G.]

Riepilogo 112

PRESENZA DI

“SCHERMI”

Valori convenzionali –

f(clima) (da procedura)

Valori da produttore 

(serramento + schermo)

[UNI 13363] 

Diverse formule a seconda 

posizione schermo

Valori schermatura da 

produttore (diversi per diretta e 

diffusa)

Valori convenzionali (da norma) 

G = f(Ug)

tende avvolgibili [B = D]

tende veneziane;

persiane;

frangisole a lamelle [correz B]

SOLO DIRETTA [B] – Unici 

valori suggeriti da software


