
 1 

Optimech Services 
 A Division of DSIR Ltd. 
 

1 Blacklock Avenue 

Henderson  0612 

P. O. Box 60 294, Titirangi  

AUCKLAND  0642 
 

Telephone:       09  836 7001 

Fax:                 09  836 7002 

Mobile:           027 281 2858 

Email:   rmackay@ww.co.nz 
 

 

 
8th November 2018 
 
Optimech Ref.:  R1131 
 
Solar City 
8 Railway Street 
Newmarket 
AUCKLAND 1023 
 
Attention:   Alexander Fischer 
 
   
 
Dear Alexander 
 

SOLAR PANEL INSTALLATION 
 
This letter describes simplified criteria for the installation of Solar City roof mounted 
solar panels.  They are required to comply with AS / NZS 1170.2:2011.   
 
There are a number of limitations as outlined below, but these simplified criteria will 
cover many common installations without needing specific calculations for each 
case. 
 
1.  Introduction 
 
Solar City wish to install roof mounted solar panels, and this needs to be in 
compliance with AS / NZS 1170.  It is evident from this standard that there can be 
a very wide range of loadings, including, but not limited to the height, size and 
shape of the building, the location within New Zealand, the topography, the return 
period and the location on the roof.  Thus in principle every individual installation 
could be analysed.  However it would be easier for Solar City, as a starting point, to 
have some simplified guidelines, and that is the intent of this document. 
 
2.  Limitations 
 
The load calculations can be simplified, but subject to the limitations below.  These 
fall into two categories - those of the standard, and other general requirements. 
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In AS / NZS 1170, Appendix D6 specifically covers solar panels, but with 
limitations.  These are paraphrased as follows, with our comments in parentheses.   
 

D6 (a).  Panels are attached to enclosed buildings where the height is less 
than half the width or depth (typical of many houses). 
D6 (b).  Panels must be parallel to the roof (tilted panels require special 
consideration). 
D6 (c).  There must be a gap of between 50 mm and 300 mm between the 
panel and the roof.  (Solar City use standoff brackets that are typically within 
this range). 
D6 (d).  There must be a minimum distance of twice this gap from the edge 
and / or corner of the roof.  (The eaves and corners of a roof can have very 
high localized uplifts). 

 
Their Table D11 then gives the aerodynamic shape factor for solar panels 
satisfying these conditions.  Again there are a range of values, with a maximum of 
minus 1.7 [the minus represents an uplift]. 
 
Other restrictions for this document are that the roof section profile must be captive 
[i.e. have lip rather than relying on friction from the clamps], and it is only 
applicable in New Zealand.  Australia has regions that are subject to cyclones that 
can produce much greater wind speeds. 
 
3.  Calculations 
 
The notation refers to AS / NZS 1170, and miscellaneous references are contained 
in Appendix I.  Assumptions behind these calculations will become apparent as 
they occur.  They include: 
 

* A return period of 100 years. 
* Terrain category TC2 [Solar City limit].  I.e. not on very open exposed 
terrain.  An arbitrary building height of 20 m is used [similar to Gamcorp]. 
* Not on an exposed hill top, nor in specific lee zones [see Appendix I]. 

 
Then: 
 The site wind speed Vsit,β = VR Md ( Mz,cat Ms Mt) 
 
 
From Table 3.1  VR = V100 = 41 m/s for regions A1 to 7,  
    and 47 m/s for region W [Wellington]. 
 

Md  is a wind direction multiplier; maximum value from Table 3.2 = 1. 
If no shielding, Ms from Table 4.3 = 1.  
From Table 4.1, for TC2 and a height of 20 m, Mz,cat = 1.08. 
With the topography restrictions above, Mt = 1.0. 

 
Then, for regions A1 to 7: 

Vsit,β = 41 * 1 * 1.08 * 1 * 1 = 44.3 m/s. 
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Design Wind Pressure 
 
From 2.4.1  p = (0.5 ρair) [ Vdes,θ]2 Cfig Cdyn 
 
where    

ρair = 1.2 kg/m3; 
Cdyn= 1 [no dynamic response]; 

Cfig =  - 1.7 [conservative]. 
 

p = (0.5 * 1.2) * [44.3]2 * -1.7 * 1 
= 2002 pascals [2 kPa] 

 
From Solar City correspondence this is very close to their panel rating of 2 kPa.  
[The Canadian installation manual for CS3K panels implies a maximum uplift of 
2400 Pa].   
 
4.  Observations 
 
The panels are 1.65 m * 1 m, giving an area of 1.65 m2.  A pressure of 2 kPa would 
create an uplift of [1.65 m2 * 2000 N/m2] = 3300 Newtons.  Each panel will have a 
minimum of four brackets, so from the structural tests in Appendix I, captive 
brackets have sufficient capacity.  
 
Certain regions in New Zealand have higher local wind speeds, and these are 
shown in the map in Appendix I, copied from the standard.  For example, 
Wellington is hilly, and has a higher wind speed, so would still need special 
consideration.  The shaded areas in the map can also have special local wind 
multipliers. 
 
For those installations that don't clearly fall within the limitations stated, the 
alternative is to evaluate each specific site, and evaluate all of the parameters.  
They may well still comply, as the aerodynamic shape factor may be lower than the 
-1.7 used in Section 3.   Additional brackets would be another option. 
 
5.  Conclusions 
 
Provided the limitations specified in this letter are observed, the installation of Solar 
City panels for many common installations will comply with AS / NZS 1170.2:2011.   
 
The limitations include special wind regions in New Zealand, and the assumptions 
made in Sections 2 and 3.  These need to be stated in Solar City's installation  
manual. 
 

 
Rod Mackay 
Principal 
Optimech Services 
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APPENDIX I. 
 
References 
 
(1).  AS / NZS 1170.2:2011.  Structural design actions.  Part 2: Wind actions. 
 
(2).  Clenergy test reports PZ01-TR125-10 and PZ01-TR126-10. 
 

These describe load tests in a tensile test machine on the Klip-lok brackets 
and a section of roof profile.  One withstood a force of 2.5 kN; the second 
was higher.   

 
(3).  Canadian Solar Installation manual of standard solar modules. 
 
(4).  Gamcorp Structural Design Documentation. 
 

This document tabulates the required minimum bracket spacing for a wide 
range of installation parameters in Australia. 

 
Wind regions for New Zealand are reproduced overleaf from AS / NZS 1170.   
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