
    ReNew Issue 119      59renew.org.au

LAST year I tested seven brands of 
photovoltaic panel, outdoors under winter 
conditions in Canberra, with the results 
in ReNew 118. Here are the corresponding 
summer test results. In addition, some high-
tech panels from Sanyo have been included in 
the testing.

Outdoor testing was chosen because the 
end user ultimately wants to know how 
panels perform under real-world conditions, 
but outdoor testing has its drawbacks. As 
(bad) luck would have it, this year Canberra 
experienced its coldest and cloudiest start 
to summer for approximately 50 years 
due to the influence of a La Nina weather 
event. It is very difficult to test under typical 
summer conditions in the absence of 
summer weather! However, with a great deal 
of patience and a delayed testing schedule, 
accurate summer results have been obtained.

The previous article in ReNew 118 gave 
detailed information about the testing 
method. In summary, the real-world energy 
yield of every test panel is measured 
and compared with the yield of a stable 
reference panel, which is arbitrarily assigned 
a yield score of 100%. This allows accurate 
comparison of real-world energy yield of 
competing panels. A higher nameplate power 
will not result in a higher score. For example, 
90W and 180W panels will receive identical 
scores if both give identical energy yield 
relative to their nameplate power. 

Summer yield performance is more 
important for grid-connected installations, 
where the main consideration is total annual 
yield. Owners of off-grid installations may be 
more interested in winter yield performance. 
Perhaps the difference in summer and 

Putting solar panels to the test
Summer testing results

Colin Dedman's solar panel testing, featured last issue, continued over the warmer 
months. Is there a difference between summer and winter conditions? And which 
panels provide more electricity for your buck? Read on for the latest results.
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winter performance of competing brands 
is negligible anyway—this testing aims to 
answer such questions. 

The panels tested over winter were 
all of the common monocrystalline or 
polycrystalline silicon type. The summer 
testing presented here includes a novel, high-
tech panel manufactured by Sanyo, known 
as HIT, “created by combining amorphous 
silicon and crystalline silicon and using an 
intrinsic semiconductor,” according to the 
Sanyo information. Physically this consists 
of a layer of crystalline silicon sandwiched 
between two thin amorphous layers, 
supposedly resulting in increased efficiency. 
It certainly sounds interesting, but how well 
do the claims translate to energy yield in the 
real world? Let’s cut straight to the results.

Summer energy yield scores
If limited roof area is not an issue, then the 
energy yield scores are the most important, 
being a measure of real-world energy yield 
(kWh), relative to nameplate power. Clearly a 
high energy yield score is desirable, but must 
be weighed against the cost of the panel.

Starting from the top, the Sanyo HIT is 
a clear winner in the summer energy yield 
category, exceeding nameplate power by a 
comfortable margin with a score of 108.5%. 
This can largely be attributed to the panel's 
unusually low temperature coefficient of 
power. Typical silicon panels lose power 
at the rate of around 0.47% per degree of 
increased temperature, while Sanyo claim 
a loss of only 0.3%. The laboratory-based 
nameplate power rating is based on an 
unrealistically cool cell temperature of 25 
degrees, whereas the actual cell temperature 
in summer can easily be 50 degrees. 
Therefore, under summer conditions a 
conventional silicon panel may derate by 
25 x 0.47 = 11.8%, whereas the Sanyo will 
derate by only 25 x 0.3 = 7.7%. So straight 

away we expect the Sanyo to outperform 
standard silicon panels by 4.1%. However, 
it is actually scoring around 8% above the 
competition, so it seems that in addition 
to the low temperature coefficient, the 
nameplate rating is conservative. This is an 
impressive performance.

Looking at the opposite end of the 
performance spectrum, Solarfun and 
Tianneng turn in below average energy 
yield performance, consistent with the fact 
that these panels do not have a positive 
power tolerance. Broadly speaking, these 
are low cost panels, so there does seem to 
be a real correlation between low cost and 
lower energy yield, though in reality the 
difference is only a few per cent. Note there 
are two summer test results for Tianneng, as 
additional samples were sent from another 
supplier after the winter testing. As you might 
expect from test samples sourced several 
months apart, the two Tianneng results are 
not the same, with the average being 99.0%. 

Neglecting the Sanyo panels which are 
in a niche market of their own, we see 
excellent summer yield performance from 
ZNShine, LDK, Lightway and Trina. For the 

environmentally conscious, polycrystalline 
panels such as the Lightway LW235 have a 
shorter energy payback time compared to the  
monocrystalline panels. 

The bar graph of winter yield results 
from the previous issue of ReNew has been 
included to provide an easy comparison 
of summer and winter results. Winter and 
summer energy yield scores are observed to 
be remarkably similar, and the implications of 
this are discussed later.

Energy density scores
When roof area is scarce, the most important 
result is the energy density score, related to 
efficiency, which is a measure of the real-
world energy yield relative to the area of the 
panel. For example, a panel scoring a 5% 
higher energy density score over another will 
require 5% less roof area to achieve the same 
energy yield. An additional benefit of a high 
energy density is reduced installation cost, as 
fewer panels are required. Separate summer 
and winter energy density scores would be 
pointlessly similar, so only a single set of 
energy density scores is presented, based on 
the average of summer and winter yields.

Looking at the bar graph results for energy 
density it is immediately apparent that the 
Sanyo HIT panels are in a class of their own, 
with a remarkable score of  approximately 
136%. If roof space is scarce and you don’t 
mind the cost of a premium panel, then a 36% 
reduction in the number of required panels 
(or 36% increase in power for a given area) 

Make Type Model Nameplate power Power tolerance Origin Dimensions

Trina Monocrystalline TSM-DC01A 190W +3% China 1581 x 809 x 40

Tianneng Monocrystalline TN72-5M/190 190W +-3% China 1580 x 808 x 35

LDK Monocrystalline 190D-24 190W +5W China 1580 x 808 x 40

Solarfun Monocrystalline SF-160-24-1M190 190W +-3% China 1580 x 808 x 40

Lightway Polycrystalline LW235 OP+ 235W +5W China 1650 x 990 x 50

ZNShine Monocrystalline ZX190 Stingray 190W +-3% China 1580 x 808 x 45

ZNShine Monocrystalline ZX260 Stingray 260W +-3% China 1575 x 1082 x 45

Sanyo 3-layer HIT-N235SE10 235W -5/+10% Japan 1580 x 798 x 35

Summer yield performance is more 
important for grid-connected installations, 
where the main consideration is 
total annual yield. Owners of off-grid 
installations may be more interested in 
winter yield performance. 
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total yield should be negligible.
These predictions are borne out in practice, 

by comparing the summer and winter yield 
scores. For example, in five cases, summer 
and winter yield scores are the same within 
0.3% and in one case are within 0.8%. These 
are all negligible differences, demonstrating 
that it will generally be a waste of time 
choosing one brand of conventional silicon 
panel over another in the belief that one 
will perform significantly better in winter or 
summer. If you really want more output in a 
particular season, then the best solution by 
far is to spend slightly more money on one or 
two extra panels.

The Trina summer result is noticeably 
(1.5%) different to the winter result because 
the summer result was measured on a 
different pair of panels than the original 
winter result. The Sanyo HIT is the exception 
to the rule, with a significantly lower 
temperature coefficient of power (-0.3%) 
compared to standard silicon (-0.47%). No 
winter result is available as yet for the HIT, 
but the winter result is expected to be a 
few per cent lower on account of the lower 
temperature coefficient.

Light induced degradation
All PV panels degrade over time, rapidly in 
the first week after exposure to sunlight and 

would be very handy indeed.
For those with limited roof space seeking 

a cheaper solution, or where high energy 
density is desirable but not crucial, the 
ZNShine ZX260 is the next best choice at 
106.8%, although for practical purposes all 
the conventional silicon panels are similar.

Warranty scores
This is an approximate measure of warranty 
quality, giving credit for how long the panel 
is warranted against workmanship defects 
and for loss of output over time. For further 
details see the previous article in ReNew 118.

Here the Sanyo and Solarfun panels 
scored poorly. This poor warranty ranking 
reflects a five-year workmanship warranty 
compared to 10 years for the others. Two 
years ago most manufacturers offered 
a five-year workmanship warranty and 
apparently Sanyo has not caught up. ZNShine 
earns an unusually high warranty score by 
guaranteeing a very small loss of output over 
time, in addition to a 10-year workmanship 
warranty.

Comparison of summer & winter yield
Nearly all conventional silicon panels, both 
mono and polycrystalline, have temperature 
coefficients of power in the range of -0.45 
to -0.50% per degree Celsius and we should 
therefore expect similar performance for 

these panels in summer compared to winter. 
Some manufacturers will claim that their 
panels perform better under very cloudy or 
low light conditions, but in reality, all panels 
produce only a very small amount of power 
under such conditions, so any advantage in 
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thereafter very slowly at a rate of about 0.6% 
per year. All panels tested in the summer 
round were exposed to full sunlight for around 
three months, so the summer yield score 
includes any light induced degradation over 
that time. As noted, the summer and winter 
yield scores are remarkable similar, showing 
that for all panels tested, light induced 
degradation must be small. It would be 
interesting to repeat the results in a few years.

Summary
The Sanyo HIT is easily the highest 
performance panel tested here and will 
appeal to those who need to maximise output 
with a limited roof area or who simply want 
the best and are prepared to pay for it. 

For the economy minded, Solarfun and 
Tianneng are a few per cent below average in 
yield performance but may still offer the best 
value for money (lowest cost per watt) if you 
can buy them cheaply.

If you prefer something in between, Trina, 
Lightway, LDK and ZNShine give above 
average performance and have excellent 
warranties. Shop around and you will find 
some of these brands are not expensive. 

The future
Accurate outdoor testing of PV panels is very 
time consuming. As the test installation is 
already built and producing high accuracy 
results, it would be a pity not to slowly test 
more PV panels into the future. Real-world 
testing of thin film panels would be especially 
interesting. If you find the results are useful, 
or would like to see a particular brand or PV 
technology tested, then feel free to provide 
feedback to ReNew.      S
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