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Comment by Solar Twin Ltd on Reliability Test, 
section 5 of EN 12975 (2005) part 2 
 
 
This document is a constructive criticism of Reliability Test, Section 5 of EN 
12975 (2005) part 2. It is hoped that some issues raised here will stimulate 
debate about whether today’s standards are constraining Europe’s growing solar 
thermal market, and whether standards with a wider technological scope could 
help Europe increase its solar thermal technology exports to the rest of the world 
or even facilitate new technology transfer into Europe. 
 
Comments are made with respect to the patented Solartwin panel, the wider 
context of the Solartwin heating system in general and evidence based on 
research and experience over 7 years of the system’s successful use in UK and 
Ireland.  Please note that Solartwin has a performance report according to EN 
12975 and has been subject to numerous tests and compliance approvals 
including an extreme temperature test which was specified and conducted 
independently and which drew upon EN 12975 for its design. Here, discussion is 
focussed mainly on durability and fitness for purpose. 
 
This document is commercially sensitive and is not for circulation or publication 
outside the solar thermal standards making processes. The author is Barry 
Johnston, managing director of Solar Twin Ltd, environmental scientist and co-
developer, with Napier University, of the initial Solartwin concept, development 
which took place under a UK DTI SMART award for innovative technology. This 
document is copyright Barry Johnston 2006: all rights reserved. 
 
Structure of the document 
 
This documents starts with a conclusion, then offers a brief technology outline. 
Next, it looks at  the apparent incorrect presumption of routine stagnation in EN 
12975. However, the main body of this document broadly follows the numbering 
as used in EN 12975 part 2 examining the durability test in detail. 
 
Where appropriate, five main questions asked for each test. These are: 
 
1. What is the test’s stated objective? 
2. Is the test along with its pass/fail criteria wholly appropriate to Solartwin? 
3. Is there a need for further testing of the existing product? 
4. Does the panel pass or fail? 
5. If a fair test were to be designed for a new or modified panel, then how would 

it be constructed? 
 
There is one appendix: Technology Summary. This describes Solartwin.
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Conclusion 
 
 
This paper takes the perspective that EN 12975’s solar panel durability test, is 
not inclusive enough to enable the European solar thermal market to innovate 
and thrive, given the increasing diversity of materials and operating principles 
that are now being used and developed in European solar thermal applications. 
This paper exemplifies this perspective by examining one specific technological 
context, that of Solartwin, an innovative solar thermal technology which has been 
successfully installed by both professionals and skilled amateurs in UK and 
Ireland for 7 years. An earlier version of this paper has been submitted in 
December 2006 to UK state aid regulators. 
 
EN 12975 is not wholly fitted for some types of new solar thermal technology. 
Indeed it appears to have been designed primarily for old style solar thermal 
panels, ones which are use in either drainback or pressurised installations and 
which also use stagnation as the mains means of overtemperature control. 
 
Looking at the standard in detail, six tests within its durability test are proposed 
for re-examination. These are: 5.2 Internal pressure, 5.3 High-temperature 
resistance, 5.4 Exposure, 5.5 External thermal shock, 5.6 Internal thermal shock 
and 5.8 Freeze resistance. A variety of areas within each test could be revisited, 
depending on the test. These areas include: the underpinning scientific or 
engineering concepts determining the need for the tests themselves, the test’s 
objectives, the test’s methodology and its pass-fail criteria. In addition, each test’s 
relevance to innovative technologies, could also be questioned, in that some 
parts of some existing or possible new tests might become optional rather than 
compulsory to certain technologies, or, vice versa. 
 
A further issue of EN 12975’s generic component accreditation approach versus 
a more wholistic specific system accreditation is also raised. For example, 
Solartwin is a bespoke solar water heating system, so just testing or accrediting 
the panel on its own may not be enough to ensure quality for the customer.  One 
recurring problem is that EN 12975 appears to be designed primarily to test 
panels which routinely use stagnation as a means of high temperature control, an 
approach which Solartwin avoids in normal operation. 
 
The broad commercial implications of this need to revisit the standard are 
significant. Today’s strict adherence of UK and Irish regulators (among others) to 
EN 12975 as an exclusive compliance gateway to government subsidy operates, 
in effect, as an abuse of regulation to the extent of being anticompetitive. It is not 
in the interests of consumers for state aid policies to limit the market: however, 
severe technological limitation is occurring in much of Europe with a limited range 
of technological solar thermal concepts currently dominating the market. Their 
favoured technological niche is mainly that of traditional solar thermal panel with 
component manufacturers to supply off-the-shelf panels many of which are 
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designed are to be interoperable with many other off-the-shelf solar components. 
However it appears that this mix and match approach is, in places, becoming an 
outdated concept, because increasingly, innovative solar thermal systems are 
being designed and indeed optimised, as a whole rather than as separate parts. 
 
Moving to the example of Solar Twin Ltd, the company are in the business of 
supplying simple, award winning solar water heating systems called Solartwin 
which are integrated, indeed, optimised together: panel, pump, PV, pipes, all 
working well together in terms of size, flow rate, heat removal etc. The starting 
point for this optimisation was Dr Tom Grassie's doctorate thesis on the 
technology at Napier University in Edinburgh, work which started nearly a decade 
ago. Solar Twin Ltd are not in the business of supplying interoperable panels (or 
other components, for that matter). Unfortunately the effect of EN 12975’s limited 
technological scope is to force their product outside them the mainstream state 
aided market and even out of the market altogether, in some states. 
 
Concerning state aid, the issue of whole system overview versus component 
focus matters greatly: change any component on the Solartwin system to 
somebody else's and the new bastardised system may malfunction. For example 
a using a standard solar pump may burst its panel (assuming it could be made to 
run on photovoltaics). Or change the pipes from 6mm silicone to 15mm copper: 
they will burst in the cold because the system is water filled, nor will the larger 
diameter allow air bubbles to be expelled so causing malfunction, even in non-
freezing conditions. Replace Solartwin’s double glazed polymer based panel with 
a traditional metal and single glazed panel and you will find that it will crack and 
be useless within a few freeze-thaw cycles. Even in in non-freezing conditions it 
will malfunction. Thus: Solartwin is, designed first and foremost, as a system. 
 
If this system is run as it is specified, designed and supplied - as a well integrated 
kit - it matches or even beats conventional solar technology in terms of 
sustainability and reliability, according to UK government research and grants 
statistics. Solartwin’s time proven approach to solar water heating system design 
should not be invalidated by EN 12975’s conventional component-led approach. 
This is a request for system, not component accreditation for our technology to 
allow it to be eligible for state aid. It is the author’s view that given that Solartwin 
is designed, as a system, that this is a reasonable request to make. It is the 
author’s view that EN 12975 in its current form should no longer be treated as the 
only gateway, nor even as a primary gateway to state aid or other market 
advantages for solar thermal. 
 
It appears that the standards-setting process is not keeping pace with Europe’s 
fast moving solar thermal market. Britain has a history of innovation. Innovations 
may be lost or developed elsewhere if regulatory overkill based on competitor’s 
perspectives takes precedence over evidence-based approaches. A first-
principles perspective rather than a historical-regulatory assault approach should 
apply to all innovative technologies. It is unreasonable to expect any solar 



 5 

thermal business to repeatedly test and retest new products on the basis of ill-
fitting regulations. Nor is it appropriate to require innovators to retro-design 
products to fit with regulations which were designed when the modes of solar 
thermal operation were different fewer and narrower from some that are used 
now. Needless historical compliance can reduce system performance, and also 
wastes both time and limit market potential. Given the global warming imperative 
facing us all, a more evidence-based and constructive approach to technology, 
based on good science and engineering with the objective of ensuring choice, 
quality and low consumer risk is urgently required from Europe’s regulators. 
 
The effect of EN 12975’s outdated durability test being applied as a single filter 
appears to have led to knock-on market limitations in areas such as training 
materials and building controls. We also request that our technology be included 
fully in current state aided (eg BPEC) solar thermal training material, in which it is 
currently inadequately covered and that a review be carried out of other 
regulatory documents in UK and Ireland to facilitate broad and fair coverage of 
the Solartwin technology. We also request that future grant inspectors or other 
inspectors examining our technology are unbiased, up to date on it and that they 
use check lists which are appropriate to our technology.  
 
So as a way of broadening the European solar thermal market to include both 
current and forthcoming innovations, it is the author’s request that the six 
tests which have identified above might be revisited and that consideration 
be given to suspending EN 12975 until this process is complete. We request 
that any review is to be carried out by an independent study group.
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Solartwin’s different technological niche 
 
Solartwin is an innovative, zero carbon, polymer-intensive, solar water heating 
system, redesigned from scratch, occupying new technical niche from 
conventional solar, requiring a different testing, compliance and approval 
approach from that of conventional solar thermal. 
 
Its patented, simple flat plate, flexible silicone rubber-based panels freeze without 
damage when containing water. Photovoltaically pumped, at very low, variable 
speeds, it uses microbore pipes to reduce distribution energy losses. It always 
uses an open vented, low pressure, solar circuit. Direct or indirect cylinders are 
used to stores heat, depending on whether a heat exchanger is used. Normally 
non-stagnating at high temperatures, the system uses pumped heat export. 
Multiple panels always connect in parallel: each is individually pumped. 
 
Conventional solar pipes, panels, pumps etc, cannot inter-operate with Solartwin, 
nor, conversely, Solartwin with theirs. A bespoke integrated system, Solartwin 
components must all work together, possibly requiring regulatory approval of the 
whole technology, not only panels. 
 
Further technical details on the Solartwin system’s new technical niche and 
operating principles are available in the appendix and at www.solartwin.com. 
 
 
Apparent incorrect presumption of routine stagnation 
in EN 12975 
 
This presumption is incorrect because Solartwin does not stagnate in normal use. 
So much of the durability test incorrectly presupposes something which is not 
happening in our panels: routine stagnation. Thus EN 12975 was not designed 
with the Solartwin technology in its scope. One major design determinant of EN 
12975’s suite of durability tests appears to be the extent and likelihood of 
stagnation occurring. 
 
Routine, deliberate and regular stagnation at high temperatures is a normal 
feature of conventional solar panels. In many, but not all conventional solar 
panels this stagnations is accompanied by extremes of pressure, as well. In 
traditional solar, the temperatures of stagnation, typically 130-300C and 
pressures typically 2-6 bar can cause damage to pipes, coatings and to other 
materials. Designing to cope with regular extremes of thermal and pressure 
stress tends to dominate the overall design picture of conventional solar panels in 
terms of materials, health and safety. 
 
Stagnation in normal use does not happen in Solartwin, which is continuously 
pumped at high temperatures. That is normal use: but what about abnormal use 
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of Solartwin? Of course it could be possible to stagnate any panel by subjecting it 
to abnormal use or deliberate misuse. Abnormal use could be if the panels are 
not being circulated, such as before commissioning or if there were to be pump 
failure. In such circumstances, stagnation could occur at low pressures. 
 
Because of the deliberate mechanical and thermal abuse via stagnation of 
conventional solar panels by routine stagnation, any slightest change in response 
to relatively short amounts of stagnation in conventional panels being tested 
under EN 12975 should be treated as a fail. It is therefore appropriate to use 
extremely stringent pass/fail criteria for solar thermal, panels unless panels are 
specified not to be stagnated under normal use. 
 
Since Solartwin is open vented and since routine stagnation is not a feature of 
Solartwin panels, meaning that  in a panel’s lifetime, the hours of stagnation will 
be none or very low, in comparison,  it is more appropriate to: 
 
1/ Refocus the test away from its emphasis on stagnation. 
2/ Relax any pass/fail criteria that do apply in relation to residual tests requiring 
stagnation. 
 
The problems are that a stagnation-related focus brings means that it might be 
worth revisting the following five tests: 
 
5.2 Internal pressure. 
5.3 High-temperature resistance. 
5.4 Exposure 
5.5 External thermal shock. 
5.6 Internal thermal shock 
 
Routine stagnation as the only way of operating, while a presumption behind the 
above parts of EN 12975, does not appear to be a presumption behind the final 
four tests: 
 
5.7 Rain penetration 
5.8 Freeze resistance 
5.9 Mechanical load tests 
5.10 Impact resistance (optional test) 
 
Although not based on this routine stagnation presumption, even freeze 
resistance test 5.8 may need revisiting. So while high temperatures are an issue. 
Interestingly, so might be low temperatures. In 5.8, however the problem is 
possibly not going far enough and it may be that some of the reduction in 
stagnation focus, suggested above could be replaced by an increased in focus 
on more rigorous freeze testing, as is discussed later. 
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Test by test review 
 
There now follows a review of tests 5.2 to 5.9.  Please note that 5.1” General” in 
the Standard is not a test , it is merely a list of the tests, so we start with 5.2. 
 
 
5.2 Internal pressure. 
 
5.2.1 What is the test’s stated objective? 
 
“The absorber shall be pressure-tested to assess the extent to which it can 
withstand the pressures which it might meet in service.” 
 
5.2.2 Is the test along with its pass/fail criteria wholly appropriate to Solartwin? 
 
No. There may be more than one pressure test required, not just one. The test 
seems to assume one only and this at the maximum pressure and temperature 
combined. This combination is not appropriate in the case of our panel. The 
graphs in the appended powerpoint show this. 
 
The standard appears to have failed to accommodate our technology because 
despite it being on the market since 1999 and despite awareness of it on RHE 25 
at the British Standards Institute for most if not all of that time, EN 12975 makes 
no reference to metal/polymer composite absorbers such as ours which are 
made of both aluminium and silicone rubber, both of which are inorganic 
materials. Instead it incorrectly assumes that absorbers are of one material only. 
 
The EN stagnation temp for organic materials is not relevant for 2 reasons: first 
neither aluminium nor silicone rubbers are organic and second testing at 
stagnation temperatures is (100 w/swm plus 30C) is not relevant as Solartwin is 
open vented. Water boils at 100C and the system is continually pumped at high 
temperatures. 
 
Furthermore the pass/fail criteria may be too high given that they are designed 
for panels which routinely stagnate in normal use, something which ours do not 
do. 
 
The pass/fail criteria are additionally incorrect because: the absorber and 
collector itself are designed to change shape temporarily or permanently by up to 
20mm with changes in pressure. Movement which has no significant functional 
impact on performance or fitness for purpose should be allowed , not disallowed, 
in the pass/fail criteria. 
 
5.2.3 Is there a need for further testing of the existing product? 
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No. The panel clearly does withstand the pressures which it meets in service. 
Existing test data, 6.5 years of experience and individual panel factory testing 
can be viewed as equivalent to a pass. For the record, every panel (not an 
occasional sample but every panel) is factory tested to 2.25 Bar in the UK. The 
factory is an ISO 9001 quality management facility. It is reasonable to regard this 
high level of individual factory testing of every single panel that we make as 
appropriate and as equivalent, if not even superior to lab testing, of just one or 
two panels. 
 
Claimed concerns, which appear to have been sent by sometimes unidentified 
sources to DTI or BRE on extremes of temperature and pressure have already 
been addressed satisfactorily by the DTI specified EMC tests, which refer to EN 
21975. These tests were costly to carry out. In these tests the pressure only 
approached 0.3 bars even during the blocked pipe failure mode scenario during 
stagnation during and after which there were no problems. 
 
Any requirement to retest is unnecessary and constitutes wasteful repetition of 
both factory testing and DTI specified EMC tests. 
 
5.2.4 Does the panel pass or fail? 
 
Pass on the basis of factory evidence, independent field test evidence and 
service evidence. 
 
5.2.5 If a fair internal pressure test were to be designed for a new or modified 
panel, then how would it be constructed? 
 
It is tempting to say just leave it at that, but one could go further. In the interests 
of contributing to debate, here goes.  
 
Perhaps an internal pressure test should be done more appropriately to the 
panel’s actual use and bearing in mind that polymers can become brittle at low 
temperatures.. Although Solartwin absorbers contains an inorganic absorber 
(combining both aluminium and silicone, both of which rubbers are inorganic and 
which according to the standard may be tested once at 5-30C, we may do up to 3 
tests, rather than one. These might be done on a collector alone, detached from 
the insulation and casing etc. to enable the correct temperatures to be reached 
using a cold chamber, water bath or oven as appropriate and available to the test 
house. 
 
If you were to go the whole hog, there are several possible tests at various 
temperatures. 
 
One optional ultra low temperature pressure test. The background is that 
polymers can become brittle at low temperatures so where an independently 
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supplied datasheet is unavailable, it may be necessary to test at low 
temperatures than the standard requires. 
 
So the first test could be at say -30C +/- 10C in a cold chamber or water bath to 
test for possible embrittlement at ultra low temperatures. Test to 2.25 bar. This is 
higher than the two subsequent tests because there is in internal bypass in the 
pump which opens at 0.9 – 1.0 Bar which, combined with panel positioned as low 
as permitted, 5m below the header tank and combined with and a frozen pipe 
and if the pump were to run, might just expose the panel to a  pressure on 1.5 
bar. (Testing is done at 1.5 times possible real pressure.) 
 
The second will be to test the absorber in a hot water bath or oven at 90C +/- 5C, 
which is just beyond the normal upper temperature range to test for possible 
softening at high temperatures. Test at 0.75 Bar. 
 
A third test? If the panel were to be tested at stagnation temperature as well, this 
would not test normal operation, but precommissioning, fault or vandalism 
condition. This would require a test at 0.75 Bar. But are fault or vandalisim tests 
required on conventional solar panels? No, so this requirement would not be a 
level playing field for Solartwin unless fault and vandalism tests were applied to 
old style solar panels too, for example in cases where there 
temperature/pressure relief valves failed to an extent that they did not open. 
 
 
5.3 High-temperature resistance. 
 
5.3.1 What is the test’s stated objective? 
 
“To assess rapidly whether a collector can withstand high irradiance levels 
without failures such as glass breakage, collapse of plastic cover, melting of 
plastic absorber, or significant deposits on the collector cover from outgassing of 
collector material.” 
 
5.3.2 Is the test along with its pass/fail criteria wholly appropriate to Solartwin? 
 
No. Solartwin is not routinely stagnated. The test and its pass/fail criteria needs 
to be redesigned for a panel in which stagnation is nonexistent or rare and if it 
occurs, stagnates at low pressures. 
 
The standard’s pass/fail criteria are too tough. Distortion or permanent 
deformation of glazing should be permissible if they have no significant  
functional effect on the panel. This point  is open to unhelpful interpretation. We 
have experienced this. Permanent distortion of  polycarbonate will occur and 
reoccur at stagnation in almost all collectors – to some degree, and this is normal 
not a failure mode provided it does not impact on performance or reliability. 
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Panel designers need to be allowed to  specify acceptable limits such as “the 
glazing and rear of the panel has a shape change tolerance of +/- 20mm” or 
whatever figure has no significant impact on its fitness for purpose.  
 
5.3.3 Is there a need for further testing of the existing product? 
 
No. 
 
Concerns about extremes of high temperature have already been addressed by 
the DTI specified EMC tests which specifically refer to EN 21975. Further testing 
would be unnecessary repetition. Stagnation temperatures in the event of pipe 
blockage, an abnormal eventuality, have already been covered separately in a 
report by EMC which looks at stimulated pipe blockage, and stagnation 
conditions. This test High-temperature resistance is not required on the panel, 
nor, in any case is it fully relevant. 
 
In addition, the panel contains no glass to break. The polycarbonate cover does 
not collapse at normal working temperatures although it may be subject to some 
temporary and permanent movement at abnormal stagnation conditions, and 
therefore its use should be constrained to plumbing to applications where it is 
continually pumped at high pressures (Say 85 C or above 
 
5.2.4 Does it pass or fail in terms of high temperature resistance? 
 
Pass. In the DTI specified EMC tests the panel was stagnation tested at an 
average of 907 W/sqm for an hour. This is within 10% of full sunlight of 1000 
W/sqm, the minimum requirement by the EN. The air temperature was within the 
range specified by the EN. There was no damage or deformation. It should be 
noted that unlike most solar collectors this panel does not use stagnation as 
means of high temperature control. So the existing panel can be viewed as 
having the equivalent to a pass. 
 
5.3.5 If a fair test were to be designed for a new or modified panel, then how 
would it be constructed? 
 
The EN *panel* test should be performed at 90C. Perhaps the DTI specified 
*system* tests should also be carried out. 
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5.4 Exposure. 
 
5.4.1 What is the test’s stated objective? 
 
“The exposure test provides a low-cost reliability test sequence, indicating (or 
simulating) operating conditions which are likely to occur during real service and 
which also allows the collector to “settle”, such that subsequent qualification tests 
are more likely to give repeatable results.” 
 
These are preconditioning requirements which precede all these tests. (It 
appears to be an indication of possible confusion within this standard that this 
test is not placed first in the list). 
 
 Its presumption that the preconditioning of a panel should take place for 30 days 
with an unfilled, and therefore regularly stagnating, panel is inappropriate. 
 
If 30 days preconditioning should be done, it should therefore be done to reflect 
real service, as the test requires, using a water filled and PV pumped panel as 
normal, with water temperatures between 60C and 90C, these being the upper 
range of operation and therefore an appropriate upper extreme to use. 
 
To test at stagnation is not appropriate. The above quotation provides clear 
evidence of the test’s excessively narrow technical scope and inappropriateness 
to our panel, from the very outset, a limitation which ultimately has serious  
market limiting impacts on our product. 
 
 
5.4.2 Is the test along with its pass/fail criteria wholly appropriate to Solartwin? 
 
No  This test refers to: “indicating (or simulating) operating conditions which are 
likely to occur in real service”. Stagnation is unlikely, not likely to occur during 
real service.  
 
So what happens during this test? This test is designed to expose panels which 
are not filled with fluid AND which are not being pumped to as much stagnation 
possible during a relatively limited test period of 30 days or more. 
 
But is Solartwin operated without fluid in normal service? No, it is continually 
water filled. This is unlike traditional solar thermal panels, which are designed to 
boil dry, usually under pressure many times a year, while they stagnate. 
 
But is Solartwin operated with the pump off in high sunlight levels in normal 
service? No, not at high panel temperatures. This is unlike traditional solar 
thermal panels which use “pump off” as a means of limiting peak temperatures. 
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So do Solartwin panels stagnate in normal service? No, they are continuously 
pumped at high temperatures. This is a deliberate design. This design avoids a 
range of safety issues associated with high temperatures and pressures. 
 
Do the operational principles underpinning the specification, of pump off and 
stagnation as a means of high temperature control apply to Solartwin? No. this 
system uses heat export as a means of peak temperature control. 
 
Does this test apply to the operation principles of Solartwin? No. Because high 
durations of stagnation are not a normal operating feature of this technology. 
Real service of a Solartwin involves temperatures below 90C according to the 
DTI specified tests which we have carried out using an independent contractor. 
 
Has Solartwin experienced any type of independent exposure testing? Yes. 
During the DTI funded “side by side tests of eight solar water heating systems” a 
Solartwin panel was installed on an outdoor test rig for 6 months. There were no 
signs of damage after this period. Nor was there any damage for a further 6 
months before the collector was removed. 
 
What about other evidence of exposure? We have installed several thousand 
panels, some as long as 6.5 years ago. They are robust and reliable. 
 
5.4.3 Is there a need for further testing of the existing product? 
 
No. The panels are proven, both in use as well as in testing 
 
5.4.4 There are no pass/fail criteria, only that the collector should be “inspected 
for damage or degradation”. The existing testing can be viewed as equivalent to 
having been exposed  successfully under the panel’s operating conditions. 
 
5.4.5 If a fair test were to be designed for a new or modified panel, then how 
would it be constructed? 
 
As a correction of BSEN 12975 to reflect the “continuously pumped at high 
temperatures” design of this system ensuring the panel temperature never 
exceeds 100C by running the panel directly with normal PV and pump pumping 
directly (not using a heat exchanger) on an insulated low pressure vented hot 
water cylinder of no more than 120 litres. The cylinder must contain an immersion 
heater of at least 2000 W which is switched off for 22 hours a day but which is 
timed to heat the water to 65C from 4am to 6am before every day of the 
preconditioning test. To ensure highest possible temperatures the panel must be 
run using a differential controller where DT start = 4C and DT stop = 2C and also 
where the temperature at the top of the cylinder is also monitored. Only if this 
exceeds 85C should pump heat export capability be activated so that the pump is 
switched to run continuously, light levels permitting, until the cylinder top drops 
below 85C. 
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5.5 External thermal shock. 
 
5.5.1 What is the test’s stated objective? 
 
“Collectors may from time to time be exposed to sudden rainstorms on hot sunny 
days, causing a severe external thermal shock. This test is intended to assess 
the capability of a collector to withstand such thermal shocks without a failure.” 
 
5.5.2 Is the test along with its pass/fail criteria wholly appropriate to Solartwin? 
 
No 
 
This test is of little or no relevance because of our high use of polymers, 
materials whole increasing application in solar thermal appears to have been 
bolted on rather imperfectly to EN 12975. Relatively inflexible materials such as 
glass are the principal subject of this test: if collectors were not commonly glazed 
with glass, but were usually glazed with tougher, less brittle polymers, this test 
would be unlikely to exist in its current form, if at all. Unlike smashable glass and 
some ceramics, our panel is glazed with polycarbonate. Few polymers are not 
susceptible to cracking from sudden temperature shocks. Both the glazing of the 
panel is made from polycarbonate. This is a polymer with a long history of use in 
construction. 
 
5.5.3 Is there a need for further testing of the existing product? 
 
No.  The existing test can be viewed as barely necessary. Requiring it with 
respect to our technology it would be a pointless waste of money. 
 
5.5.4 Pass or fail? 
 
Pass.  There is ample evidence of exactly the same material being widely used in 
buildings. 
 
5.5.5 If a fair test were to be designed for a new or modified panel, then how 
would it be constructed? 
 
This test is probably not necessary for polymers such as polycarbonate, which 
have a long history of documented robustness. However it might be worth doing 
a test at G exceeding 850 plus panel temps at 90C for new materials, ones which 
are not already proven in use. 
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5.6 Internal thermal shock. 
 
5.6.1 What is the test’s stated objective? 
 
“Collectors may from time to time be exposed to a sudden intake of cold heat 
transfer fluid on hot sunny days, causing a severe internal thermal shock, for 
example, after a period of shutdown, when the installation is brought back into 
operation while the collector is at its stagnation temperature. This test is intended 
to assess the capability of a collector to withstand such thermals shocks without 
failure.” 
 
5.6.2 Is the test along with its pass/fail criteria wholly appropriate to Solartwin? 
 
No 
 
Again, this test is only marginally relevant. Unlike some metals, glasses or 
ceramics, elastomers (elastic polymers) are by their nature inherently not 
susceptible to cracking from sudden temperature shocks. Besides the glazing the 
pipes of the panel, which would be tested here, are made from polymers. 
 
5.6.3 Is there a need for further testing of the existing product? 
 
No. The existing test can be viewed as barely relevant and equivalent to a pass. 
Silicone rubber does not begin to become brittle until temperatures drop to about 
around minus 50C. “Cold heat transfer fluid” will be above 0C which is at least 50 
degrees hotter. 
 
5.6.4 Pass or fail? 
 
Pass. Common sense: elastomers such as silicone rubber are flexible. 
 
5.6.5 If a fair test on internal thermal shock were to be designed for a new or 
modified panel, then how would it be constructed? 
 
None is needed. It is not relevant because the water channels are made of 
flexible silicone rubber. 
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5.7 Rain penetration 
 
5.7.1 What is the test’s stated objective? 
 
“This test is applicable only for glazed collectors and is intended to assess the 
extent to which glazed collectors are substantially resistant to rain penetration. 
They shall normally not permit the entry of either free-falling rain or driving rain. 
Collectors may have ventilation holes and drain holes, but these shall not permit 
the entry of drifting rain.” 
 
5.7.2 Is the test along with its pass/fail criteria wholly appropriate to Solartwin? 
 
Yes. However the statement of objectives is poorly worded. It begs the question 
of what is the exact difference between free falling, driving and drifting rain. This 
is not defined. 
 
5.7.3 Is there a need for further testing of the existing product? 
 
No. This test is not required except for new or significantly modified panels 
The results of the DTI funded “Side by Side” tests and 6.5 years of continuous 
use can be viewed as equivalent to a pass. This test was not formally carried out 
in the DTI specified EMC tests but if any noticeable ingress had happened this 
would have been reported. The panel frame is made using a twin layer 
construction which will drain out any possible rain ingress. No significant 
condensation was noted over a period of about 6 months during which there was 
plenty of rain. 
 
5.7.4 Pass or fail? 
 
Result: Equivalent to a pass 
 
5.7.6 If a fair test were to be designed for a new or modified panel, then how 
would it be constructed? 
 
As EN 12975. 
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5.8 Freeze resistance 
 
5.8.1 What is the test’s stated objective? 
 
“To assess the extent to which water heating collectors which are claimed to be 
freeze resistant can withstand freezing, and freeze/thaw cycling. This test is not 
intended for use with collectors for which it is clearly stated in the installation 
manual that they may only be used with an antifreeze fluid.” 
 
5.8.2 Is the test along with its pass/fail criteria wholly appropriate to Solartwin? 
 
Yes and No. 
 
Yes because the test will apply in principle. No, because one could argue that the 
test might be too weak. 
 
5.8.3  Is there a need for further testing of the existing product? 
 
No. It has been freeze tested by EMC. Indeed all water filled components were, 
not just the panel. Here we have gone beyond EN 12975. 
 
The panel is proven from 6.5 years of use. It is obvious that it can withstand not 
only freezing, but also freeze/thaw cycling far beyond the three required in the 
tests.  
 
5.8.4 Pass or fail? 
 
Pass, see above. 
 
In the DTI specified EMC tests, the “water filled” version of this test was carried 
out to -23C on all components connected together, not just the panel, once only. 
They passed. In a very significant respect the testing exceeded the EN as it was 
whole product testing rather than just panel testing. The test requires three 
repetitions of the test on the panel only while one was done. I am confident that it 
would have passed. Repeating this test just 3 times on their own on a rubber 
panel in a lab is almost valueless, unless confirmed by extensive use in the field. 
Our earliest panels have now experienced numerous freeze-thaw cycles, spread 
over six winters. No damage has been observed. 
 
 
5.8.5 If a fair test were to be designed for a new or modified panel, then how 
would it be constructed? 
 
More robustly. This freeze resistance test is inadequate. For a start, one to three 
freeze thaw cycles are too few. This test will only manage to stop rogues from 
claiming that metal panels will not crack when they freeze. They do not 
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adequately assess the long term performance of panels containing polymer water 
channels under numerous freeze thaw panels.  
 
Firstly, three freeze thaw cycles are far too few. In some parts of Europe, over 20 
years, a panel may be exposed to 3600 or more cycles. I suggest that some 
number between three and 3600 needs to be used. Perhaps one would need to 
test panels incrementally in exponentially rising repetitions of say 3x and 30x 
300x at least for the test to demonstrate durability. The main volume changes in 
water occur between 5C and -5 C. The regular and high multiple actual freeze-
thaw cycling need only take place in this range. 
 
Secondly the test ignores is the important issue of slow freezing making larger  
crystals of ice. This is why egg and sperm samples, for example, are frozen very 
fast in liquid nitrogen, so that ice crystals form very fast in large numbers and so 
they end up very small, with the result that the do not puncture cell membranes, 
allowing the thawed cells to live by being unamaged. By contrast frostbite kills 
cells because slow freezing. When water freezes, in a panel large ice crystals are 
formed when the rate of freezing is slow, as often happens at night. Large ice 
crystals are more likely to be long enough to penetrate a pipe. Therefore perhaps 
very slow freezing (say 1C drop every hour) needs to be done as part of this test. 
Perhaps freeze rates as low as 1 deg/hr should be specified for some of the 
tests.  
 
Thirdly, the lowest temperature of 20C is not quite low enough to test 
embrittlement of rubbers at some winter temperatures. I would suggest that this 
lowest temperature is set to be lower and that some BS low temperature 
embrittlement method be referenced, if there is one. This test might be combined 
with a low pressure test. 
 
There is a major costs impact to the three points above. Large freezing facilities 
are expensive.  In tests it may be cheaper to permit testing on miniature working 
panels which can fit inside normal freezers. We do not propose to do these 
further three tests, since our panel is already proven in use but we offer them as 
points for discussion. 
 
The above is further confirmation that the Standard may be nearing the end of its 
useful life in its current form. Again, the polymers part of the test appears to have 
been bolted on recently to the standard without actually having much real insight. 
It seems that BS and EN committees are market limiting in the way that old 
technologies are over-represented on them at the expense of new technologies. 
Innovations need better and preferably direct representations, not least 
concerning polymers and a wider range of design features, such as heat export 
designs of panels in solar thermal, to prevent these standards from becoming 
dinosaurs. 
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5.9 Mechanical load, comprising 2 tests, up and 
down: 
 
5.9.1 Positive pressure test of the collector and 5.9.2 Negative pressure test of 
the collector 
 
1 What are the tests’ stated objectives? 
 
5.9.1 “To assess the extent to which the transparent cover of the collector and 
the collector box are able to resist the positive pressure load due to the effect of 
wind and snow.” 
 
5.9.2 “To assess the extent to which the fixings between the collector cover and 
collector box are able to resist uplift forces caused by the wind.” 
 
2 Is the test along with its pass/fail criteria wholly appropriate to Solartwin? 
 
Yes 
 
3 Is there need for further testing of the existing product? 
 
No. It is proven in use and is fit for purpose. We have had no failures with our 
current design of panel, of which several thousand have been installed. 
 
4 pass or fail? 
 
Pass based on evidence demonstrating fitness for purpose 
 
5 If a fair test were to be designed for a new or modified panel, then how would it 
be constructed? 
 
As with EN 12975 
 
 
5.10 Impact resistance (optional test) 
 
5.10.1 What is the test’s stated objective? 
 
“This test is intended to assess the extent to which a collector can withstand the 
effects of heavy impacts caused by hailstones.” 
 
5.10.2 Is the test along with its pass/fail criteria wholly appropriate to Solartwin? 
 
It is irrelevant. The glazing is already proven as a construction product in UK and 
Ireland. 
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5.10.3 Is there a need for further testing of the existing product? 
 
No. 
 
Our panel may be viewed as passing this test. The panel is glazed with 
polycarbonate, not glass. Glass shatters on heavy impact and yes, it should be 
tested. Polycarbonate does not shatter under hailstones: indeed it is a material 
used for personal bullet-proof body armour by the armed forces. 
 
Polycarbonate suppliers can provide plenty of evidence of impact resistance if 
required, since the polycarbonate extrusion we use is also used for roofing. 
Lightweight twinwall polycarbonate similar to ours is also used in solar water 
heating panel glazing in the USA, Norway and Russia 
 
Polycarbonate withstands very well heavy impacts caused by hailstones. 
 
5.10.4 Pass or fail? 
 
 
Pass based on existing use of 10mm twinwall polycarbonate. 
 
5.10.5 If a fair test were to be designed for a new or modified panel, then how 
would it be constructed? 
 
As EN 12975 without change, but only to be applied if an unknown or significantly 
weaker or more brittle material was substituted for the glazing. 
 
Do DTI require this optional test from all collectors given that the building 
regulations require “all tests” and not all mandatory tests? 
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Panel accreditation for state aid 
should be endorsed with a statement such as the following: 
 
EN 12975 is not wholly appropriate to this type of collector in relation to its 
constraints on specified use which include. 
 
System and component dedication. The Solartwin panel is only to be used with 
Solartwin supplied components. The Solartwin panel is not interoperable with 
many other components, unless these are specifically authorised. 
 
Polymer-compatible fluids. The Solartwin panel and its components contain a 
number of polymers (such as silicone rubber, nylon 66, high temperature 
polypropylene,and EPDM rubber). Drinking quality water, with well controlled 
hardness is the normal fluid to be used with it. Any other fluids or other solutes in 
the water must have prior approval of the supplier. 
 
Low pressure and open vented requirement. This panel is only for use in open 
vented applications and it must be plumbed appropriately as a low pressure 
vented system. In normal pump-off operation the panel should be exposed to a 
static head in the range of +/- 0.5 bars. The panel must be open vented on the 
hot side and have pressure relief  backflow bypass valve contained in the pump 
at no more than 1 bar on the cold side. The maximum peak pressure the panel 
must be exposed to is 1.5 bars. The panel must not be installed as a sealed 
installation. 
 
Thermal control and pumping conditions. The panel must be continuously 
pumped at high temperatures and can be used with controls which have a heat 
export function. The use of stagnation as a means of high temperature control is 
not permitted. The Solartwin panel must be continuously pumped at high 
temperatures, of from 65 to 85C and above. If any type of switch or differential 
solar controller is used with this panel, it must have an override which ensures 
that the panel is continuously pumped if the temperatures in the hot water store 
exceed 65C - 85C, depending on application Any means of high temperature 
control which rely on “stagnation” or “pump off” as when the hot water store is 
over 85C must not be used. During the hours of daylight, where G > 500W/sqm, 
the pump for this panel should be on an uninterruptible power supply (such as 
mains with at least 7 days backup) unless it uses a PV power supply where the 
PV faces in the same direction as the thermal panel.  

 
Barry Johnston BSc, MSc, PGCE-FE 

 
Managing Director Solar Twin Ltd, 

50 Watergate Street, Chester CH1 2LA UK 
barry@solartwin.com 

websites : www.solartwin.com and www.solartwinprojects.com
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Appendix 1 
 
Solartwin technology summary and product 
distinctions: 
 
This of this section is based on a technology summary powerpoint, in which 
further information is available.  In summary, the main points are: 
 

1. Patented, innovative, non-stagnating simple flat plate technology 
2. Freeze tolerant: flexible panels freeze with no damage 
3. Water is the heat transfer fluid in most cases 
4. Panels are photovoltaically pumped 
5. Pumping is ultra low flow and variable speed 
6. Pipes are microbore, allowing bubble entrainment 
7. Solar circuit is always low pressure and open vented 
8. Heat is stored in a separate cylinder (not necessarily supplied) 
9. Direct or indirect water heating options possible 
10. If water heated directly then cylinder may not need replacing 
11. If water heated directly then robust hardness control may be needed 
12. And if direct, water stratifies over cold due to low disturbance 
13. System is always continually pumped at high temperatures 
14. Heat export is the primary means of overheat control (plus TBV 
15. Multiple panels always run in parallel 
16. Backup heating to 60C at the end of each day. 

 
 
The Solartwin system must be operated fully according to Solartwin 
specifications, eg, low pressure, open vented, PV pumped, continuously 
pumped at high temps, with multiple panels in parallel. 
 
Our experience is that Solartwin trained installers install it best.  The BPEC / 
STA training is significantly incorrect: NOT appropriate for installing Solartwin. 
This package can result in our system being mis-specified and mis-installed. 
 
Each having been redesigned from scratch, Solartwin components are NOT 
designed to “mix-and-match” with traditional solar components. They should NOT 
be accredited for use with non-Solartwin components; including pipes, PV, pump 
and panel. And vice-versa. 
 
 
 



 23 

 
 
 

 



 24 

 

 
 

 



 25 

 



 26 

 

 
 



 27 

 
Track record 
 
Some of Solartwin’s credentials follow: 
 

1. Grants: Solartwin eligible for UK DTI grants until Nov 06 
2. Quality: Panels manufactured under ISO 9002 
3. Performance: Panel has EN 12975 performance report 
4. Durable: System passed UK DTI’s extreme temperature tests (basis EN 

12975) 
 

5. Green: PV pump eliminates 13%-23% carbon clawback (UK DTI side by 
side tests) 

6. Reliable: Competitors have 25% more problems (UK DTI Clear-Skies 
grants data) 

7. Hygiene: drinking water approved at high temperatures (UK water 
Regulations) 

8. Proven in use: 6.5 yrs successful experience (UK and Ireland) 
9. Customers: Chair of UK Green Party, many large contractors and councils 
10. Awards: two UK DTI SMART awards, innovation and achievement 
11. Ethics: Solartwin is top UK solar supplier in UK 2005 (Ethical Consumer 

Magazine). 
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Benefits 
 
Solartwin offers benefits in terms of inherent safety and security, effeciveness, 
sustainability, customer satisfaction as well as strategic benefits by being a 
locally made product. In summary, these benefits are: 
 
Sustainability and effectiveness 
 

 Zero carbon means the +/- 20% carbon clawback is avoided 
 Variable speed pumping can be more accurate than on-off pumping 
 We source sustainable materials such as hydro-alumninium where 

possible 
 Water as a heat transfer fluid has a higher heat capacity than glycol 
 Microbore pipes have lower distribution losses 
 Less waste: cylinder may not need replacing 

 
Safety by being inherently secure 
 

 High voltages are avoided (max 21V) 
 High pressures avoided (open vented system) 
 High temperatures avoided (not routinely stagnated: panel area to volume 

ratio) 
 Impossibility of boiling a high pressure G3 cylinder brings inherent safety 
 Large areas of glass are avoided 
 Panel is relatively light, making lifting safer 
 Silicone rubber does not nourish bacteria 
 Legionnella risks of large, long lasting tepid solar volumes can be avoided 

by keeping the backup heating at the bottom of the  cylinder. 
 
Customer satisfaction 
 

 Simple rapid retrofit installations are possible  
 Such installations inherently bring fewer problems 
 Stratification can give hotter water sooner in the day 
 Water softeners save energy, cleaning, scaling up 
 Zero carbon solar is more fulfilling than low carbon solar 

 
Strategic 
 

 PV pumping means Solartwin works during gas or power cuts 
 Mains electrician skills not needed at installation 
 Jobs created in UK: most components made in UK 
 UK based company which pays its taxes in UK 
 Royalties not remitted abroad, but to a UK university 
 Export potential when UK based regulatory issues resolved. 
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