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Diagram 2 
Variable Pitch Two Collector Frame Kit No 12106871 
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variable pitch one and two collector frames 

 
 

 
 
 

two variable pitch two collector frames 

 



 

10 

INSTALLATION CRITERIA 

 

GENERAL DESIGN CRITERIA, LIMITATIONS AND NOTES 

 The total combined roof and frame pitch angle is not to exceed 45°. The maximum roof pitch can be: 

 30° with frame set at 15° inclination 

 25° with frame set at 20° inclination 

 20° with frame set at 25° inclination 

 The frame can be set at either 15°, 20° or 25°. 

 Trusses and rafters spacing is not to exceed 1200 mm centres. 

 This frame is not rated for installation on a free roof or a canopy as defined in AS 1170.2:2002 section 5. 

 The roof construction should be verified to ensure that it can support the additional loads imposed by the 
installation of the solar collectors and the frame. 

 The roof battens are to be continuous over not less than three rafters or trusses for either a one or two 
collector frame. 

 Frames are certified for use in Australia. 

 The installation shall be in accordance with these installation instructions. 

 The installer is to provide the fixings for the frame to the roof. Fixings are to be in accordance with the 
methods and drawings outlined in these installation instructions. 
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ON ROOF MOUNTING 

 
The “On Roof Mounting” method is suitable for roof types other than tiled roofs. 
 
Refer to the assembly diagrams Diagram 1 (one collector) or Diagram 2 (two collectors). 
 
To assemble the Variable Pitch Collector frame and install on the roof: 

 Determine the position on the roof where the frame and solar water heater is to be installed. 

 Select the position of and install the two roof battens to which the Variable Pitch Collector frame is 
to be fixed. 

 The roof battens are to be a minimum 75 mm x 50 mm hardwood timber or a 
104 mm x 27 mm x 2 mm top hat section and securely fixed to each rafter or truss. 

 The roof battens are to be continuous over not less than three rafters or trusses for either a one 
or two collector frame. 

 The centre to centre distance between the two roof battens is to be either 1450 mm, 1700 mm, 
1710 mm or 1960 mm. Check this distance with the distance between the two holes on a bottom 
chord which are to be used to secure the base plates to the bottom chords and ensure the 
distances are equal. 

 Base Plate and Bottom Chord Connections: Loosely fit the base plates and the bottom chords together, 
using screws and washers provided, securing a screw into each nutsert in the base plates. 

There are two base plates per frame and two bottom chords with a one collector frame and three bottom 
chords for a two collector frame. 

 Bottom Chord: The bottom chord has a horizontal face with four holes and the vertical face with two 
holes. 

The front end of the bottom chord has a hole centred 25 mm from the end of the chord on the 
horizontal face and a hole centered 20 mm from the end of the chord on the vertical face. This end 
is to be connected to the front base plate. 

The rear end of the bottom chord has a hole centred 16 mm from the end of the chord on the 
horizontal face and a hole centered 107 mm from the end of the chord on the vertical face. This end 
is to be connected to the rear base plate. 

 Front Base Plate connection: Use one screw (hex 5/16” UNC x ¾” SS – 330350) to connect each 
outside bottom chord to the front base plate for a one collector frame and to connect the two outside 
bottom chords to the front base plate for a two collector frame. 

Note: Use one screw (hex 5/16” UNC x 1 ½” SS – 348033) and one washer (round Ø 30 x 8 mm 
SS – 348032) under the screw head, to connect the centre bottom chord to the front base plate for 
a two collector frame. 

 

   
 

  front base plate and front base plate and rear base plate and bottom chord 
 outside bottom chord centre bottom chord assembly guidelines 
 assembly guidelines assembly guidelines 
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 Rear Base Plate connection: Use one screw 
(hex 5/16” UNC x 1 ½” SS – 348033) and one 
washer (round Ø 30 x 8 mm SS – 348032) to 
connect each bottom chord to the rear base 
plate. 

 Square up the frame by making sure the 
diagonals are equidistant and ensure the centre 
to centre distance between the two roof battens 
is equal to the centre to centre distance between 
the base plates. 

 Tighten up the screws in the nutserts. 

 Position the assembled frame on the roof over the 
area where it is to be installed, ensuring the base 
plates are located over the two roof battens. 

 The frame should be located such that the Tek 
screws or M8 bolts are as close as possible to 
the rafters or trusses. 

 Mark the locations where the Tek screws or M8 bolts 
are to penetrate the roof material. 

 No. 14 Type 17 HWF Tek Screws are required to fix the base plate to timber battens. 

 M8 bolts are required to fix the base plate to steel battens. 

 The Tek screws or M8 bolts penetrate both the top and bottom base plate through the slotted holes, 
one on either side of each of the U-frames. 

 There are four fixing points on each base plate for a one collector frame and six fixing points on 
each base plate for a two collector frame. 

 

  
 

Bolts or Tek screws to penetrate either side of bottom chord 

 

 Drill through the roof cladding and into the battens. 

 Timber battens: Fasten the base plates to timber roof battens using No. 14 Type 17 HWF Tek screws. 

 The Tek screws must penetrate at least 45 mm into the roof battens. 

This is the minimum fixing requirement. Refer to Diagram 3 on page 13 for a connection detail. 

 Steel battens: Fasten the base plates to steel roof battens using M8 bolts and nuts with 20 mm washers 
under both the bolt head and nut. This is the minimum fixing requirement. 

 Refer to “Assembly of Frame” on page 14 for the procedure to assemble the remainder of the variable 
pitch collector frame and to mount the solar collectors. 

 
 

square up frame and check distances 
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Notes: 

 Penetrations through the roofing material must be: 

 at the high point of the roof or metal sheet profile; 

 made neatly and kept as small as practicable; 

 waterproofed upon installation of the Tek screws or bolts. 

 Care should be taken not to mark Colorbond or other metal roof sheet with a marking pen and to remove 
all swarf from the metal roof as these can cause deterioration of the metal roofing material. 

 
 
 

 
 

Diagram 3 
On Roof Mounting Tek Screw into Timber Batten 
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ASSEMBLY OF FRAME 

 
To assemble the reminder of the variable pitch collector frame and install the solar collectors: 

 Adjustable Outer Leg and Bottom Chord connections: Fit the adjustable outer legs to the bottom chords, 
using screws and nuts provided. 

There are two adjustable outer legs for a one collector 
frame and three outer legs for a two collector frame. 

The adjustable outer leg has two sides with a single hole, 
centered 10 mm from one end (the bottom end). This 
end is to be orientated downwards and the hole used to 
connect the outer leg to the outer side of the bottom 
chord. 

 Use one screw (hex 5/16” UNC x 2” SS – 330808) 
and nut (5/16” SS – 330806) per fixing to connect 
the outer leg to the bottom chord. 

The other two sides of the outer leg have three holes. 
These holes are used to position the adjustable inner leg 
and secure the rear brace (one collector frame) or a 
cross brace (two collector frame). 

 Adjustable Inner Leg and Adjustable Outer Leg 
connections: Locate the adjustable inner legs and 
connect to the adjustable outer legs, using the screws 
and nuts provided. 

There are two adjustable inner legs for a one collector 
frame and three inner legs for a two collector frame. 

The adjustable inner leg has two sides with a single hole, 
centered 10 mm from one end (the top end). This end is 
to be orientated upwards and the hole used to connect 
the inner leg to the top chord. 

The other two sides of the inner leg have four holes. 
These holes are used to position the adjustable inner leg 
and secure the rear brace (one collector frame) or a 
cross brace (two collector frame). 

 Insert the inner leg into the outer leg. Ensure the 
side of the inner leg with the four holes is lined up 
with the side of the outer leg with the three holes. 

 Line up one of the bottom three holes in the inner 
leg with the top hole in the outer leg, insert a screw 
(hex 5/16” UNC x 2” SS – 330808) and secure with 
a nut (5/16” SS – 330806). 

The inclinations are: 

 Third hole from bottom 15° inclination 

 Second hole from bottom 20° inclination 

 Bottom hole 25° inclination 

The top hole of the inner leg is to be left to secure 
the rear brace (one collector frame) or a cross brace 
(two collector frame). 

 
 

outer adjustable leg and bottom chord assembly 

 
 

inner and adjustable outer leg assembly 

25° 

20° 

15° 
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 Top Chord connections: Connect the top chord to the bottom chord and adjustable inner leg, using the 
screws and nut provided. 

There are two top chords per one collector frame and three top chords per two collector frame. 

 Top chord: The top chord has a horizontal (inclined) face with one round and one slotted hole and a 
vertical face with two round holes. 

The lower (front) end of the top chord has the two round holes, one on each face. This end is to be 
connected to the bottom chord at the front of the frame. 

The upper (rear) end of the top chord has the slotted and round holes, one on each face. This end 
is to be connected to the adjustable inner leg at the rear of the frame. 

 Top Chord and Bottom Chord connection: Use one screw (hex 5/16” UNC x ¾” SS – 330350) and 
one nut (5/16” SS – 330806) to connect the top chord and bottom chord at their outer vertical faces. 

Top Chord and Adjustable Inner Leg connection: Line up the round hole on the vertical face at the 
upper end of the top chord to the top hole on the inner leg, with the horizontal face of the top chord 
sitting over the top of the inner leg. Secure the top chord to the inner leg using one screw (hex 
5/16” UNC x 2” SS – 330808) and one nut (5/16” SS – 330806) per fixing. 

 

  
 

 top and bottom chord connection top chord and adjustable inner leg connection 

 

 Cross / Rear Brace connections: Connect the two cross braces to the adjustable leg members on a two 
collector frame or the rear brace to the adjustable leg members on a one collector frame. 

Cross Brace: The cross brace has two holes at the upper 
end of the vertical face and one hole at the lower end of 
the vertical face. One cross brace connects to the top of 
the inner adjustable leg  

Cross Brace and Adjustable Legs connection: Connect 
the upper end of the cross brace to the top hole on the 
rear face of the adjustable inner leg using one screw 
(hex 5/16” UNC x 2” SS – 330808) and nut (5/16” SS – 
330806). 

Connect the lower end of the cross brace to the adjacent 
outer adjustable leg using one screw (hex 
5/16” UNC x 2” SS – 330808) and nut (5/16” SS – 
330806). The hole in the outer adjustable leg to use is: 

 Top hole – 25° setting 

 Middle hole – 20° setting 

 Bottom hole – 15° setting 

 
 

cross brace and adjustable legs connection 

2 collector frame 

15° 

20° 

25° 
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Rear Brace: The rear brace has one hole at either end of 
its vertical face. 

Rear Brace and Adjustable Legs connections: Connect 
the upper end of the rear brace to the top hole on the 
rear face of the adjustable inner leg using one screw 
(hex 5/16” UNC x 2” SS – 330808) and nut (5/16” SS – 
330806). 

Connect the lower end of the rear brace to the adjacent 
outer adjustable leg using one screw (hex 
5/16” UNC x 2” SS – 330808) and nut (5/16” SS – 
330806). The hole in the outer adjustable leg to use is: 

 Top hole – 25° setting 

 Middle hole – 20° setting 

 Bottom hole – 15° setting 

 Collector Rail connections: Connect a collector rail across the top end of the top chords and one across 
the bottom ends of the top chords. 

The collector rail has an „h‟ profile. The closed section of the profile is to face outwards of the frame, 
whilst the open section of the profile is to face inwards of the frame. 

Collector Rail and Top Chord connections: Connect each collector rail across the top chords using; 

Top end of frame - one screw (hex 5/16” UNC x ¾” SS – 330350), one fibre isolation washer 
(ID 5/16 x OD 1 1/16 x 1/32 – 348038), one washer (round Ø 30 x 8 mm SS – 348032) and one nut 
(5/16” SS – 330806). The washer is located under the nut. 

The fibre isolation washer is to be placed between the collector rail and top chord to act as a separation 
barrier. 

Bottom end of frame - one screw (hex 5/16” UNC x ¾” SS – 330350), one fibre isolation washer 
(ID 5/16 x OD 1 1/16 x 1/32 – 348038) and one nut (5/16” SS – 330806). 

The fibre isolation washer is to be placed between the collector rail and top chord to act as a separation 
barrier. 

 

  
 

collector rail and top chord connections 

 

 
 

rear brace and adjustable legs connection 

1 collector frame 

15° 

20° 

25° 
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To install the solar collectors onto the frame: 

 Position the first solar collector onto the bottom collector rail and the top collector rail. 

 Insert the two collector unions (two collector system) into the sockets of the first solar collector and 
loosely screw each gland nut into its socket. 

 Position the second solar collector (two collector system) onto the bottom collector rail and the top 
collector rail. 

 Slide the second solar collector over the two collector unions and loosely screw each gland nut into its 
socket. 

 Centralise the solar collector(s) on the frame and tighten the gland nuts (two collector system). 

 

 
 

position collectors on collector rails 

 

 Collector Clamp connection: Loosely fit the collector clamps, four per solar collector, to the bottom and 
top collector rails, using a screw (hex 5/16” UNC x ¾” SS – 330350) and nut (5/16” SS – 330806) 
provided for each clamp. 

One collector rail: The single collector rail has four holes in the web. Use the inside two holes to attach 
the collector clamps. 

 

 
 

loosely fit collector clamps to top collector rail 

 
 

 
 

loosely fit collector clamps to bottom collector rail 
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Two collector rail: The two collector rail has six holes in the web. Use the two outside holes and the two 
holes, third in from each end to attach the collector clamps. 

 

 
 

loosely fit collector clamps to top collector rail 

 
 

 
 
 

loosely fit collector clamps to bottom collector rail 

 
 
Make the pipe connections as per the installation instructions supplied with the roof kit. 
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SYSTEM CERTIFICATIONS 

 
The structural engineering analysis and design of this Variable Pitch Collector frame has been conducted 
and certified by the engineering firm Cardno (NSW) Pty Ltd. 
 
The design is in accordance with normal engineering practice and principles and the relevant sections of the 
following Australian Standards: 

 AS / NZS 1170.0:2002 Structural design actions – Part 0: General principles  

 AS / NZS 1170.1:2002 Structural design actions – Part 1: Permanent, imposed and other actions  

 AS / NZS 1170.2:2002 Structural design actions – Part 2: Wind actions  

 AS / NZS 4600:2005 Cold-formed steel structures 

 AS 4100-1998 Steel structures 

 AS / NZS 1664.1:1997 Aluminium structures Part 1: Limit design state 

 AS 1720.1-1997 Timber structures Part 1: Design methods 

 
To achieve the structural design capacity, it is essential this Variable Pitch Collector frame be constructed in 
strict accordance with the fixing details as outlined in these installation instructions. 
 
The design of this frame does not consider the effects of any snow or earthquake loading. 
 
 
Copies of each certification letter produced by Cardno (NSW) Pty Ltd are reproduced in the following pages. 
 
The certification letter shall not be construed as relieving any other party of their legal responsibilities or 
contractual obligations. 
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