
Solar Roofing System
Introduction to Element Solar roofing system

Solar Roof



Energy-Efficient Roof with Maximum PV Coverage

Building Integrated Photovoltaic

Integrated Metal Solar Roofing Panel · BIPV

Solar energy is an abundant, renewable and clean 
resource. Wind and ocean energy also originate from 
solar energy.

Photovoltaic technology uses semiconductor cells to 
convert sunlight directly into electricity. One of its most 
practical applications in buildings is Building-Integrated 
Photovoltaics (BIPV).

BIPV integrates solar-generation products into the 
building envelope. It functions as both a power-
generating system and a construction material, making 
it an increasingly attractive choice for energy-efficient 
buildings.

Designed and installed together with the building, a 
BIPV roof becomes part of the external structure. It 
generates electricity, serves as a roof component and 
creates a clean, unified architectural appearance.



 SolarRoof®

Technical Data — Metal-Faced Sandwich Panel · SolarRoof®
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Mechanical Roof Connection for Enhanced PV Safety

PV Module · 5.1 × 1033 
× 2089 mm

360° Lock-Seam 
Support

 Combined Clamp

SolarRoof®

Insulating Pad

PV Joint Detail

Sealed Lock Seam

I · Mechanically Secured PV-to-Roof Connection



Wind-Resistant Clamp
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PV Module: 35 × 1134 × 2278 mm · 550 W
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II · Mechanically Secured PV-to-Roof Connection

PV Module · 35 × 1134 × 2278 mm

360° Lock-Seam Support

Wind-Resistant Clamp

SolarRoof®

Lock-Seam Seal

Wind-Resistant Clamp at 360° Seam

Wind-Resistant Clamp at Rib

Module Connector



Site-Assembled BAPV vs. Metal-Faced Sandwich-Panel BIPV

Layer Item

Specification

Key Difference
Site-Assembled BAPV Metal-Faced Sandwich-Panel BIPV

1 PV module 35 mm framed monocrystalline module
35 × 1133 × 2256 mm · 540 W

5.1 mm crystalline-silicon module
5.1 × 1033 × 2089 mm · 450 W

Approx. 5 kg weight difference

2 PV rails PV rails · approx. 6 kg/m² None — installed directly on panel Approx. 6 kg/m² lighter

3 PV clamps Dedicated clamps · 1.88 pcs/m² Walkable wind-resistant clamp · 0.9 pcs/m²
+ BASF structural adhesive

Approx. 50% fewer clamps

4 Single-layer roof 
panel

Site-assembled roof · approx. 13–16 kg/m²
(glass wool / rock wool)

Factory-made sandwich roof panel · approx. 16 kg/m²
(50 mm rock wool)

Site assembly vs. factory prefabrication

5 Roof-panel 
supports

1.41 supports + 2.83 self-tapping screws/m² 0.47 supports + 0.94 self-tapping screws/m² Approx. two-thirds fewer fasteners

6
Breathable 
waterproof 
membrane

0.5 mm membrane None — hydrophobic rock wool is integrated Less labor and shorter installation

7 Insulation 24 kg/m³, 50 mm glass wool · approx. 1.2 kg/m² None — hydrophobic rock wool is prefabricated Less labor and shorter installation

8 Vapor barrier 0.5 mm vapor barrier None — integrated with hydrophobic rock wool Less labor and shorter installation

9 Roof liner sheet 0.5 mm single sheet · approx. 5 kg/m² None — factory prefabricated Less labor and shorter installation

10 Main purlin C200 × 70 × 20 × 2.0 · G350/Z275
Typical spacing: 1500 mm

C200 × 70 × 20 × 2.0 · G350/Z275
Typical spacing: 2000 mm

10–20% lower steel use and roof dead load



BAPV vs. Metal-Faced Sandwich-Panel BIPV

Layer Item
Specification

Key Difference
Metal-Faced Sandwich-Panel BAPV Metal-Faced Sandwich-Panel BIPV

1 PV module 35 mm framed monocrystalline module
35 × 1133 × 2256 mm · 540 W

5.1 mm crystalline-silicon module
5.1 × 1033 × 2089 mm · 450 W

Approx. 5 kg weight difference

2 PV rails PV rails · approx. 6 kg/m² None — installed directly on panel Approx. 6 kg/m² lighter

3 PV clamps Dedicated clamps · 1.77 pcs/m² Walkable wind-resistant clamp · 0.9 pcs/m²
+ BASF structural adhesive

Approx. 50% fewer clamps

4 Roof panel Sandwich roof panel · approx. 16 kg/m²
(50 mm rock wool)

Sandwich roof panel · approx. 16 kg/m²
(50 mm rock wool)

Factory prefabricated

5 Roof-panel 
supports

0.5 supports + 1 screw/m² 0.47 supports + 0.94 screws/m² Based on 2000 mm sandwich-
panel purlin spacing

6 Main purlin C200 × 70 × 20 × 2.0 · G350/Z275
Typical spacing: 2000 mm

C200 × 70 × 20 × 2.0 · G350/Z275
Typical spacing: 2000 mm

Lower BIPV dead load saves 
structural steel



BAPV vs. Metal-Faced

Sandwich-Panel BIPV

Overall 
Difference

① Simpler BIPV build-up with no PV 
rails, reducing installation time and 
labor by more than 20%.
② Clear walking areas without dense 
rails improve site safety.
③ Dual wind-uplift protection from 
clamps and structural adhesive; 
adhesive pull-out strength exceeds 
typical operating requirements by 
more than 10×.
④ Lower dead load improves 
structural safety and reduces roof 
weight by about 10 kg/m².



PV Coverage Comparison: BAPV vs. BIPV

With full-roof coverage, BIPV can increase capacity by 10%; on roofs with other functional areas, the gain can reach about 30%.

BAPV: 3,013 modules · 1.6 MW BIPV: 3,366 modules · 1.8 MW



Horizontal Installation — Perspective View

Building Integrated Photovoltaic

Integrated Metal Solar Roofing Panel · BIPV

1. Secure lock-seam design resists wind uplift and foot traffic.

2. Maximizes usable roof area for PV module coverage.

3. High-strength bonding with BASF Elastocoat structural 

adhesive.

4. Even adhesive distribution balances loads for greater stability 

and safety.

5. Excellent thermal and fire performance; rock wool, glass wool, 

polyurethane and sealed-edge options are available.

6. Fast, safe installation after the roof purlins are completed.

Key Innovations

1. Horizontal or vertical installation to match standard PV module dimensions.

2. Customer-oriented roof-angle design to meet project needs and optimize 

power generation.



PV Roof Lap Joint — 
Perspective View

Upper Insulated Roof Panel1

Stitching Screw ST6.3 × 25 @ 100 mm2

Remove 250–375 mm of 
Upper Panel Core
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PV Insulated Roof Lap Joint — Section

Lower Insulated Roof Panel1

Remove Upper Steel Skin 
and Core in This Area2

Stitching Screw ST6.3 × 25 @ 100 mm3

Two Layers of Waterproof Butyl Tape4

Expanding Foam Sealant5

Upper Insulated Roof Panel6





Wind-Resistant Clamp
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III · Mechanically Secured PV-to-Roof Connection

PV Module · 35 × 1134 × 
2278 mm

360° Lock-
Seam Support

Wind-Resistant Clamp

 SolarRoof®

Lock-Seam 
Seal

Wind-Resistant Clamp 
at 360° Seam

Wind-Resistant 
Clamp at Rib

Module 
Connector

Waterproof 
Membrane



System 
Advantages

① Meets the new Class I roof-waterproofing requirements.
② Lap joints along long single-slope roofs release thermal-
expansion and contraction stress.
③ The 360° lock seam has no exposed screw heads, 
allowing the waterproof membrane to lie flat against the 
roof.
④ Low ribs provide high stiffness and help optimize purlin 
spacing and cost. Drainage slope can be designed for solar 
exposure without rib-height constraints, preserving more 
effective waterproofing area.
⑤ The waterproof membrane fully covers the roof without 
penetrations for fastening.

Advantages of System III















9 Meets Waterproofing Requirements

Meets the new Class I roof-waterproofing requirements.

10 Releases Thermal-Expansion Stress

Lap joints along long single-slope roofs release stress caused by 
thermal expansion and contraction.

11 Full Contact Between Membrane and Roof

The 360° lock seam leaves no exposed screw heads, allowing the 
waterproof membrane to lie flat against the roof.

12 Meets Requirements at Lower Cost
Low roof ribs provide high stiffness with a low moment of inertia, helping 
optimize purlin spacing and cost. Drainage slope can be designed for 
solar exposure without rib-height constraints, preserving more effective 
waterproofing area.

13 Full Coverage Without Membrane Penetration

The waterproof membrane fully covers the roof without 
penetrations for mechanical fastening.



E N E R G Y- E F F I C I E N T  
R O O F I N G

E N H A N C E D  S A F E T Y
ENVIRONMENTAL  PROTECTION AND ENERGY CONSERVATION,  DOUBLE SAFETY


