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SOLAR PANEL
COMPARISON CHART

A beginner’s deep-dive guide

If you’ve ever Googled “best solar panels” and felt completely overwhelmed, you’re 
not alone.

There isn’t one “best” panel for everyone – there’s a best match for your roof, your 
budget, your climate, and what you want solar to do for you.

This guide is your cheat sheet. We’ll walk through the main solar panel types, how 
they work, what those confusing specs mean, and where each one really shines in the
real world.

http://www.navigatingsolar.com/
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1. Quick comparison at a glance
Use this as page 1 of your PDF – it’s the “wow” overview.

Panel type
Typical

efficiency
range

Cost per
watt

(relative)

Space
needed for

same
power

Best for
Main

drawbacks

Monocrystalline 
(PERC / standard 
mono)

High (18–
23%)

$$$ Least
Limited roof space, 
long-term home 
systems

Higher upfront
cost

Polycrystalline
Medium (15–
18%)

$$ More
Larger roofs, budget 
systems

Less efficient, 
less sleek look

Thin-film (a-Si, 
CdTe, CIGS)

Low–
medium (10–
18%)

$–$$ Most

Large commercial 
roofs, special 
applications (RVs, 
curved roofs)

More area, 
may degrade 
faster

TOPCon (next-gen
mono)

Very high 
(21–24%+)

$$$–$$$$ Least
High-performance 
homes, premium 
installs

Still emerging,
price premium

HJT 
(heterojunction)

Very high 
(21–24%+)

$$$$ Least
Hot climates, 
performance geeks

Expensive, 
not as widely 
available

Bifacial (any mono 
tech)

High–very 
high (front + 
back gain)

$$$$

Can need 
less, 
depending on 
design

Ground-mount, 
carports, canopies

Needs specific
mounting to 
benefit

BIPV (solar roof 
tiles, facades)

Medium–
high 
(variable)

$$$$$
Integrated into
building

New builds, 
design-driven projects

Highest cost, 
more complex
design

You don’t need to memorize this. The rest of this guide breaks it down in plain 
English and real-life scenarios.

http://www.navigatingsolar.com/
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But Remember:

 Not all panels age the same.
→ 🔧 Review Long-Term Panel Performance

 Shortlist panels that fit your goals.
→ 🔧 Use the Panel Comparison Tools

 When you’re ready to price real systems:
→ 🤝 Explore Trusted Panel & Installer Partners

Different Mounting Options:

http://www.navigatingsolar.com/
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TOU + SOLAR + BATTERY
=

BIGGER SAVINGS & ROI

http://www.navigatingsolar.com/
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2. Core solar panel science

(the “why” behind the specs)
Before we nerd out on all the types, two concepts matter most for beginners:

2.1 Efficiency (how much power from the same sun)

Efficiency tells you how much of the sunlight hitting a panel gets turned into electricity.

 Higher efficiency:
o You get more power from the same roof area.
o Panels are usually more expensive per watt, but you might need fewer of 

them.
 Lower efficiency:

o You need more panels and more roof space for the same system size.
o Hardware is often cheaper, but mounting and wiring can add up.

For a typical home, panel efficiency usually ranges from about 15% to 23%+, depending
on technology and manufacturer.

2.2 Temperature coefficient (how panels behave in heat)

Solar panels are rated at a lab temperature of 25°C. On your roof, especially in summer, 
they can easily hit 60–75°C.

 Temperature coefficient is shown as a negative percentage per degree (for 
example, (-0.35%)/°C).

 The lower (less negative) this number, the better the panel handles heat.
o Mono PERC panels might be around (-0.35%)/°C.
o Some HJT panels can be closer to (-0.25%)/°C, which means less power loss

in hot conditions.

In hot, sunny climates, this number affects your real-world production more than people 
think.

http://www.navigatingsolar.com/
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DIFFERENT SOLAR PANEL
TYPES

3. Monocrystalline solar panels (the current
mainstream workhorse)

Monocrystalline panels are the sleek, dark-black ones you see in most modern residential 
systems. They’re made from a single, uniform crystal of silicon, which lets electrons 
move more freely and boosts efficiency.

3.1 How they work

 Single-crystal silicon wafers are sliced from a cylindrical “ingot” grown in a 
controlled way.

 Cells are cut into wafers, doped with tiny amounts of other elements, and wired 
together.

 Modern mono modules often use PERC (Passivated Emitter and Rear Cell) 
tech:

o Extra layers on the back of the cell reduce recombination losses and reflect 
some light back into the cell, squeezing out a few more percentage points of 
efficiency.

3.2 Typical performance

 Efficiency: Around 18–23%, sometimes a little higher for premium models.
 Temperature coefficient: Roughly (-0.35%)/°C, better in premium lines.
 Degradation: About 0.3–0.6% per year over 25 years, depending on brand and 

construction (some warranties guarantee 84–90% output after 25 years).

3.3 Pros

 High efficiency: Great when roof space is limited.
 Long track record: Most of the industry’s experience, testing, and warranties are 

built around mono panels.

http://www.navigatingsolar.com/
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 Strong resale and bankability: Easier to get comfortable with for appraisers, 
lenders, and cautious homeowners.

 Wide variety: From budget mono to top-tier premium with higher efficiency and 
stronger warranties.

3.4 Cons

 Higher upfront cost compared with polycrystalline or some thin-film options.
 In very high temperatures, standard mono still loses some power (where HJT or 

advanced designs can do better).
 Shading on part of a panel can reduce the output of that whole panel string, so 

design and layout matter.

3.5 Best applications

 Typical home rooftop systems where you want a good balance of cost, efficiency,
and reliability.

 Limited roof space where every square foot counts.
 Grid-tied residential and small commercial systems.

4. Polycrystalline solar panels (the budget-friendly
classic)

Polycrystalline panels have that blue, speckled, mosaic look. They’re made from silicon 
too, but instead of a single crystal, you get many crystals in each cell.

4.1 How they work

 Molten silicon is poured into a mold and cooled, forming a block with multiple 
crystal grains.

 Wafers are cut from this block, then processed into cells just like mono, but the 
grain boundaries make electron flow a bit less efficient.

4.2 Typical performance

 Efficiency: Around 15–18%.
 Temperature coefficient: Similar to standard mono or slightly worse.

http://www.navigatingsolar.com/
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 Degradation: Similar order of magnitude to mono, depending on manufacturer.

4.3 Pros

 Lower cost per watt than monocrystalline in many cases.
 Mature technology with lots of field data.
 For larger roofs or ground-mounts, the extra area needed may not matter.

4.4 Cons

 Less efficient, so you need more panels for the same power.
 Less sleek aesthetics – some homeowners prefer the uniform black of mono.
 As mono prices have dropped, poly has lost a lot of its competitive edge.

4.5 Best applications

 Homes with plenty of roof space and strong budget constraints.
 Small commercial projects where looks are less important than cost.
 Ground-mount systems where land/area is cheap.

5. Thin-film solar panels (lightweight and flexible
options)

“Thin-film” is a family of technologies where the active material is deposited as very thin
layers on glass, metal, or flexible substrates.

Common types include:

 Amorphous silicon (a-Si)
 Cadmium telluride (CdTe)
 CIGS (copper indium gallium selenide)

5.1 How they work

 Instead of sawing wafers, manufacturers coat a surface with one or more 
extremely thin semiconductor layers.

 These layers absorb sunlight and generate current, but typically with lower 
efficiency than crystalline silicon.

http://www.navigatingsolar.com/
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5.2 Typical performance

 Efficiency: Roughly 10–18%, with higher-end CdTe or CIGS at the upper range.
 Temperature coefficient: Often better than crystalline silicon – they lose less 

performance as they heat up.
 Weight: Can be significantly lighter, especially in flexible formats.

5.3 Pros

 Lightweight and sometimes flexible: Great for roofs that can’t handle heavy 
loads (older structures, certain commercial roofs, RVs, boats).

 Better performance in low light and diffuse light in some products.
 Uniform appearance (solid color) for certain architectures.

5.4 Cons

 Lower efficiency: You need more area for the same kilowatts.
 Some materials, like CdTe, involve cadmium, which needs proper handling and 

end-of-life management.
 May degrade faster or have shorter warranties than premium mono, depending on 

brand.
 Not as commonly used for typical home rooftops anymore compared with mono.

5.5 Best applications

 Large commercial roofs where area is available and weight is an issue.
 Specialty uses: RVs, trailers, boats, curved surfaces, lightweight structures.
 Building envelopes where appearance and weight matter more than maximum 

efficiency.

You’ve seen the differences—now see the winners.
 Compare top solar panels by efficiency, durability, and warranty.→

http://www.navigatingsolar.com/
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6. Next-generation high-efficiency panels (TOPCon and
HJT)

The mainstream is gradually shifting from traditional mono PERC to even more advanced cell 
designs. Two you’ll see more often are TOPCon and HJT.

6.1 TOPCon (Tunnel Oxide Passivated Contact)

TOPCon builds on mono PERC by adding ultra-thin layers and smarter contact designs to 
reduce losses even further.

 Efficiency: Frequently 21–24%+ at the module level for premium products.
 Temperature performance: Generally better than older mono, with slightly improved 

temperature coefficients.
 Reliability: Designed to reduce certain aging mechanisms.

Best for:

 Homeowners who want premium performance and long-term yield.
 High electric rates + limited roof area, where squeezing out every extra kWh has real 

financial value.

6.2 HJT (Heterojunction with Intrinsic Thin layer)

HJT combines crystalline silicon with thin layers of amorphous silicon to capture more light 
and reduce recombination losses.

 Efficiency: Similar to or higher than TOPCon, often 21–24%+.
 Temperature coefficient: Can be as low as around (-0.25%)/°C, which means less 

power loss in the heat.
 Bifacial potential: Many HJT modules are naturally well suited for bifacial designs.

Best for:

 Hot climates, where the improved temperature performance adds up over time.
 High-end residential and commercial where maximizing production per square foot is 

key.
 Buyers who value top-shelf tech and performance warranties and are comfortable 

paying more upfront.

http://www.navigatingsolar.com/
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7. Bifacial solar panels (power from both sides)

Bifacial panels can collect light on the front and the back. The back side captures light 
reflected from the ground or surfaces underneath.

7.1 How they work

 The front looks like a regular high-efficiency mono panel.
 The back is glass or transparent material so light can reach the rear cells.
 Extra energy comes from:

o Albedo: How reflective the surface below is (white gravel, light concrete, snow, 
reflective membranes).

o Height and mounting: How much space is under the panel for light to get in.

7.2 Typical performance

 Front-side efficiency: Similar to high-end mono (20–23%+).
 Rear-side gain: Often 5–20% extra energy, depending on design and site conditions.
 Durability: Glass-glass constructions can be very robust, with good resistance to 

moisture and mechanical stress.

7.3 Pros

 More energy from the same footprint in the right setup.
 Potentially improved lifetime reliability (glass-glass).
 Great for systems where you can control the surface below the panels.

7.4 Cons

 Higher module cost and usually more complex racking/design.
 Benefits are very site-specific – on a dark asphalt roof with panels flush-mounted, rear 

gain is minimal.
 Best results require elevated mounting and reflective surfaces.

7.5 Best applications

 Ground-mount systems with light/reflective ground treatments.
 Carports and canopies where light reflects from vehicles or paving.
 Commercial and utility-scale arrays where a few percent more yield is a big deal 

financially.

For a typical home roof that’s close to the surface, standard mono often makes more sense 
unless the design specifically allows significant rear irradiation.

http://www.navigatingsolar.com/
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8. BIPV and solar roofs (when the roof is the panel)

BIPV stands for Building-Integrated Photovoltaics. Instead of putting panels on a roof, 
you build a roof, facade, or skylight that is the solar generator.

8.1 What this includes

 Solar roof tiles/shingles that replace traditional roofing materials.
 Solar glass facades, skylights, and windows with integrated cells.
 Custom architectural solutions for high-end or landmark buildings.

8.2 Pros

 Aesthetics: Very clean look – no “stuck-on” panel feel.
 Dual function: Acts as both building material and power generator.
 Attractive for new builds and certain neighborhoods with strict appearance rules.

8.3 Cons

 High upfront cost – usually the most expensive per watt.
 Complex design and installation, sometimes fewer installers qualified.
 If part of the system fails, repairs can be more invasive than swapping a standard 

panel.
 Efficiency can be a bit lower than top standalone modules, depending on the 

product.

8.4 Best applications

 New construction where you’re buying roofing material anyway.
 Design-driven projects and high-end homes.
 Commercial buildings where the facade can earn its keep by generating power.

→ 🤝 Ready to move from theory to hardware?

http://www.navigatingsolar.com/
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9. Matching panel type to real-world
scenarios

Here’s where this turns into a practical buying guide.

9.1 Small roof, high electric bill

 Best fit: High-efficiency monocrystalline (PERC, TOPCon, or HJT).
 Why: You need to squeeze the most power out of limited area. Paying a bit more per 

watt is usually worth it.

9.2 Plenty of roof space, tight budget

 Best fit: Standard monocrystalline or polycrystalline, depending on what’s available at
a good price.

 Why: You can afford to use more panels; focus on reputable brands, solid warranties, 
and good installation quality.

9.3 Very hot climate + long-term performance focus

 Best fit: HJT or premium TOPCon panels with lower temperature coefficients and 
strong 25-year performance guarantees.

 Why: Better heat handling and slower degradation translate into more lifetime 
kilowatt-hours.

9.4 Weak roof structure or specialty surfaces

 Best fit: Thin-film or lightweight modules specifically designed for low-load roofs.
 Why: Reduces structural demands while still generating power.

9.5 Ground-mount or carport with control over the surface

 Best fit: Bifacial modules with reflective ground treatment.
 Why: You can design the whole system to maximize rear-side gains and increase energy 

yield without using more land.

9.6 New build or strict design rules

 Best fit: BIPV / solar roofs or very sleek all-black mono modules.
 Why: Blends solar into the architecture instead of looking like an add-on.

http://www.navigatingsolar.com/
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10. Key specs to compare on a panel data
sheet

When you’re looking at two options, here’s what to focus on first:

 Efficiency (%):
Tells you how much power per square foot. Higher is better if roof space is limited.

 Power rating (W):
Commonly 350–450 W for residential-scale mono modules today, sometimes 
higher for larger formats.

 Temperature coefficient (Pmax):
Closer to zero (less negative) is better in hot conditions. For example:

o (-0.35%)/°C (standard mono) vs. (-0.25%)/°C (some HJT).
 Warranty:

o Product warranty: Covers defects in materials/workmanship – often 10–25
years.

o Performance warranty: Guarantees a certain % of power after 25 years 
(e.g., 84–90%).
Longer and stronger warranties generally reflect more confidence in 
reliability.

 Mechanical load ratings:
Important in areas with strong winds or heavy snow.

 Certifications:
Look for standard safety and performance certifications (UL, IEC) and any 
relevant regional approvals.

Before you commit to 25 years…
→ Review panels with the strongest warranties and track records
→ 🤝 Avoid being up-sold the wrong panel.

http://www.navigatingsolar.com/
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AUTHOR’S NOTE

Thank you
for joining us on this journey!

We hope that this guide has proved helpful in finding your place in the sun and making the most of 
it.

But this is not the end, my friend!

Visit our website

www.navigatingsolar.com

for further exploration into the world of solar,

where you will find

 several more interactive tools,

 trusted links to reputable sources,

 blog articles for in-depth information, to answer all your questions,

 and the latest news and innovations that power a future greener in energy production.

Sign up for our newsletter

to be delivered to your inbox once a month.

(No fees, No sign-up).

We despise spam, and cherish privacy — you details will be safe.

This automatically places you on our VIP members mailing list That means, when we hear of a great deal or the next WOW 
thing to hit the market, you will be the first to be informed about it This way, you will never miss anything important or 
valuable regarding solar.

http://www.navigatingsolar.com/
https://navigatingsolar.com/get-solar-updates/
https://www.navigatingsolar.com/
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