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BIPV façade

Building integrated photovoltaics

Façade cladding

Ventilated cavity

Cavity barriers
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0 min

Large-scale façade fire test

Test of a façade as built

BIPV module

Fixing system

Ventilated cavity

Window openings

Wall construction
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1 min

BIPV modules

Front (glass) – 3.2 mm

Encapsulant (EVA) – 0.4 mm

Solar cells (Silicon) – 0.2 mm

Encapsulant (EVA) – 0.4 mm

Backsheet (PVF) – 0.3 mm

4.5 mm

65 m
m

 air cavity
–

Alum
inium

 fram
e
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2 min

Reaction to fire – modules

EN IEC 61730 -1,-2 Small-flame ignitability test 

EN 13501-1 (B,s1-d0) EN 13823 (SBI) + Small-flame
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4 min

Reaction to fire – modules

IEC  61730
81 %

UL 1703
15 %

EN 13501-1
4 %

RMIT Solar Energy Application lab 
database of 218 BIPV products
R. Yang et al., “Fire safety requirements for building integrated photovoltaics
(BIPV): A cross-country comparison,” Renewable and Sustainable Energy 
Reviews, vol. 173, p. 113112, Mar. 2023.

EN IEC 61730 -1,-2 Small-flame ignitability test 

EN 13501-1 (B,s1-d0) EN 13823 (SBI) + Small-flame
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6 min

Cone calorimeter

Exposed from the back

Horizontal orientation

@50 kW/m2

Heat release rate – 380 kW/m2

Total heat release – 44 MJ/m2



SP Fire 105
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8 min

Façade 4 x 6 m

60 l heptane pool fires

Heat release rate > 1 MW

> 35 kW/m2 heat flux in lower window



BIPV façade construction
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BIPV modules

Aluminium frame and fixing system

65 mm ventilated cavity

Horizontal cavity barriers in each storey

Gypsum boards

Wood framed wall with combustible insulation

10 min



1. Stage of façade fire
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Fire room heating up

No flashover yet.

Black smoke covering the facade.

12 min



1. Stage of façade fire ending
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Fire room approaching flashover

Facade heated

Mostly within normal operating temperatures

14 min

130 °C 

33 °C 

42 °C 

57 °C 67 °C 

68 °C 

42 °C 

38 °C 



2. Stage of façade fire 
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Flames impinging on facade

Lasts approximately 15 minutes

16 min



2. Stage of façade fire 
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Flames impinging on facade

Lasts approximately 15 minutes

18 min



2. Stage of façade fire 
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Flames impinging on facade

Lasts approximately 15 minutes

20 min



2. Stage of façade fire 
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Flames impinging on facade

Lasts approximately 15 minutes

22 min



2. Stage of façade fire 
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Flames impinging on facade

Lasts approximately 15 minutes

Modules are falling down

24 min

582 °C 

85 °C 

587 °C 

148 °C 172°C 

159 °C 

732 °C 

68 °C 



2. Stage of façade fire 
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Flames impinging on facade

Lasts approximately 15 minutes

Modules are falling down

High temperatures in cavity

26 min

634 °C 

110 °C 

676 °C 

162 °C 186 °C 

179 °C 

674 °C 

106 °C 



2. Stage of façade fire 
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Flames impinging on facade

Lasts approximately 15 minutes

Modules are falling down

High temperatures in cavity

27 min

760 °C 

131 °C 

732 °C 

137 °C 150 °C 

180 °C 

718 °C 

130 °C 



3. Stage of façade fire
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Heptane in fire room burns out

Fire propagating in cavity

28 min

667 °C 

590 °C 

510°C 

136 °C 144 °C 

219 °C 

410 °C 

152 °C 



3. Stage of façade fire
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Heptane in fire room burns out

Fire propagating in cavity

29 min

240 °C 

764 °C 

153 °C 

130 °C 133 °C 

511 °C 

203°C 

494 °C 



3. Stage of façade fire
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Heptane in fire room burnt out

Fire propagating in cavity

Fire extinguished on right side

Burning debris on the ground

30 min

120 °C 

564 °C 

152 °C 120 °C 

167 °C 

111 °C 

95 °C 



3. Stage of façade fire
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Heptane in fire room burnt out

Fire propagating in cavity

Fire extinguished on right side

Burning debris on the ground

31 min

113 °C 

135 °C 

167 °C 105 °C 

144 °C 

81 °C 

88 °C 



3. Stage of façade fire
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Heptane in fire room burnt out

Fire propagating in cavity

Fire extinguished on right side

Burning debris on the ground

32 min

98 °C 

81 °C 

200 °C 95 °C 

131°C 

71 °C 

78 °C 



3. Stage of façade fire
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Heptane in fire room burnt out

Fire propagating in cavity

Fire extinguished on right side

Burning debris on the ground

33 min

89 °C 

63 °C 

225 °C 88 °C 

120 °C 

69 °C 

74 °C 



3. Stage of façade fire
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Heptane in fire room burnt out

Fire propagating in cavity

Fire extinguished on right side

Burning debris on the ground

34 min

48 °C 

275 °C 85 °C 

108 °C 

61 °C 

68 °C 



3. Stage of façade fire
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Fire reached the top of the façade

20 minutes from the flames impinged onto the facade

6 m / 20 minutes = 0,3 m/min

8 mintues self-sustained across three top rows.

3.2 m / 8 minutes = 0.4 m/min

35 min

46 °C 

411 °C 91 °C 

101 °C 

53 °C 

60 °C 



Hazards illustrated
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Fire propagating up the facade

Combustible materials in PV modules

Large falling debris

Intergrity of aluminium, glass and adhesives 

36 min



Hazards illustrated
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Fire propagating up the facade

Combustible materials in PV modules

Large falling debris

Intergrity of aluminium, glass and adhesives 

37 min



Hazards illustrated
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Typical construction of modules.

Glass, adhesives, polymers and aluminium

Layers of combustible polymers. 

Relevant reaction to fire classification

38 min



Hazards illustrated
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Cavity with horizontal barriers

No other combustible materials in cavity

39 min



Summary
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Small-scale module tests do not include the façade system

40 min



Summary
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Small-scale module tests do not include the façade system

..or representative heat from a large fire.

41 min



Summary
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Small-scale module tests do not include the façade system

..or representative heat from a large fire.

Small amounts of combustible material can cause propagating
cavity fire.

42 min



Summary
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Small-scale module tests do not include the façade system

..or representative heat from a large fire.

Small amounts of combustible material can cause a propagating 
cavity fire.

The integrity of materials like glass, glue and aluminium is limited 
at high temperatures

43 min



Summary
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Small-scale module tests do not include the façade system

..or representative heat from a large fire.

Small smounts of combustible material can cause a propagating
cavity fire.

The integrity of materials like glass, glue and aluminium is limited
at high temperatures

Fire safety engineers should consider these challenges when
disigning BIPV façades

44 min



Summary
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Small-scale module tests do not include the façade system

..or representative heat from a large fire.

Small smounts of combustible material can cause a propagating
cavity fire.

The integrity of materials like glass, glue and aluminium is limited
at high temperatures

Fire safety engineers should consider these challenges when
designing BIPV façades

More large-scale tests of BIPV façades are needed

45 min
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46 min



Thank you
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