2-Sided Solar Panels Work Very Well in Snow
by Dan Gearino
May 26, 2022 – Double-sided panels help offset the effects of snow on solar arrays.
Skeptics of renewable energy often claim—usually with an eye roll—that solar power doesn’t work well in snowy climates.
When most solar panels were stationary and one-sided, this idea carried some weight.  But now, most panels move on an axis to follow the sun throughout the day, and an increasing share of panels have silicon on the front and back, making solar more effective even in places with regular snowfall.
Here’s the latest.  A recent paper led by researchers at Western University – in London, Ontario – shows that the use of “bifacial” photovoltaic panels—solar panels that take in sunlight from both sides—produces substantially more electricity during winter compared to one-sided panels, based on data from a solar array that has both kinds of panels.
“I was surprised how striking the results were,” said Joshua Pearce, an electrical engineering professor at Western University and co-author of the paper.  “There is no question now that bifacial modules are the way to go for ground-mounted PV systems in the north.”
The paper, published in the journal Renewable Energy, shows that double-sided panels can take in substantial amounts of energy from light reflected off of the snowy ground, at times when the front of the panel is most likely to be partially covered by snow, as described in PV Magazine. 
The researchers went to a solar array in Escanaba, a town in the Upper Peninsula of Michigan.  They mounted cameras to observe snow cover, pyranometers to measure levels of solar radiation, and also gathered electricity generation data from the system’s operator.
During the cold-weather months of November 2020 to March 2021, the one-sided panels experienced a snow-related energy loss of 33%, while the 2-sided panels had a loss of 16%.  The study period included 30 days in which there was snowfall.
Most of the gains for the 2-sided panels were because of the reason the researchers expected, which is that sunlight reflected off of the snowy ground and hit the back side of the panels.
But the team found additional benefits, in that the snow melted faster on the 2-sided panels than on the one-sided ones.  This is likely because the panels got warm from absorbing light on the back side.  But that’s just a guess, since the researchers were not measuring the panel temperatures.
The paper builds on a body of work, including some from this same group at Western University, that suggests what utilities can expect if they build large solar arrays in places that can get several dozen days of snow.
I don’t want to overstate the findings.  A solar array in Arizona is still going to produce a lot more electricity per panel than an array in North Dakota, as shown in maps of the differing levels of sunlight across the country.  The paper is presenting a more modest takeaway, which is that 2-sided panels have big advantages in northern climates, which make the projects more financially appealing compared to using the kinds of panels that were most common a few years ago.
One of the moving targets in research about solar panel output is that panels continue to get more efficient.  Last week, the National Renewable Energy Laboratory reported that it had created a solar cell that was 39.5% efficient, which beats the lab’s previous record of 39.2%.  A panel’s efficiency is a measure of how much of the sun’s energy can be absorbed and turned into electricity.
But the record-setting numbers remain limited to a lab setting.  The typical efficiency for solar panels installed today is about 20%, which is a major improvement over a decade ago.
The upshot, which I wrote about in January, is that developers can now generate more electricity per acre of solar power than they could before, and this improvement is likely to continue with each new generation of panels.
2-sided panels play a role in the growing output of solar farms.  They have gone from less than 20% of new panel sales in 2017 to about 85% in 2021, according to the research firm Wood Mackenzie.  (Figures are for crystalline silicon panels used in utility-scale projects, which includes most of the solar market.)
“It pretty much happened instantaneously,” Kelsey Goss, a Wood Mackenzie solar industry analyst, said about the growth.  “The door opened for bifacial products and pretty much all Tier 1 manufacturers shifted to make that product.”
2-sided panels have performance advantages with only a small cost difference, as costs have gone down along with the increase in market share.  Prices vary by manufacturer, but Pearce sums up the differences by saying that 2-sided panels are “only a few % more costly.”
That only adds to the financial case for building more utility-scale solar, even in places where it’s not unusual to own snowshoes.
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