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Why
Solar Panel

Cleaning Is Critical

Solar energy adoption has grown rapidly due to rising electricity
costs, subsidies, and awareness. However, installation is only the
first step.

Even a thin layer of dust can reduce panel efficiency by 5-10%. In
dusty or polluted regions, losses can reach 20-30% annually if
panels are not cleaned regularly.

Blocked sunlight = Reduced power generation = Slower ROL.

Regular

Cleaning Ensures:

Maximum energy output
Faster return on investment
Prevention of hot spots
Longer system health

+ 4+ 4+

Reduced long-term repair costs
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Get Dirty
Cause [ Source Impact on Solar Panels
#
Road dust, construction Gradual accumulation reduces
delboris, farms, industrial efficiency by blocking sunlight
pollution
<+
Bird droppings, fallen Localized shading— hot spots &
leaves long-term cell stress
+
Mineral deposits from Reduced transparency &
~ hard water possible permanent
performance loss
#
Tree sap, pollen particles Sticky residue not fully removed
by rain— efficiency loss

Toll Free No. 18002020280 | www.admsolarpower.com | info@admsolarpower.com 3



ADM

Solar

Impact of
Dirty Panels

Problem Impact
Dust layer 5-15% output loss
Bird droppings Localized hot spots
Heavy soiling Up to 30% efficiency drop
Long-term neglect Lower 25-year RO

Over 25 years, even 10% consistent underperformance
leads to major financial losses.
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Earl
Mor¥1ing

(Before 9 AM) - Ideal

Panels are cool, safe to touch,
mMinimal evaporation.

" Late
{ Evening

(After Sunset) - Alternative

Ensure panels are completely
cool.

~ Avoid
_ Midday

Hot glass + cold water = thermal
stress + water stains.
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Safety First
Non-Negotiable

Turn off inverter Wear non-slip
& DC supply footwear
XS
g ;.E
Use safety harness Never work alone
on sloped roofs
XS
Never stand or lean Use soft water

on panels (<180 ppm if possible)
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SOLAR
PANEL

Cleaning

(DETAILED)
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Manual Wet Cleaning
(Most Common)

Method :

-

o

+ Turn off system
+ Light low-pressure rinse
+ Soft microfiber mop with mild soap
+ Gentle straight strokes
+ Finalrinse
+ Aird
b v pam———
o i SN et ' FORY N
Pros: Cons:
® |ow cost ® Risky on high roofs
® Fasy for residential systems ® \Water usage high
® Fffective for visible dirt ® May leave mineral stains
\_ S 1 3 LA /
4 N
Do's: Don'ts:
@ Use soft cloth & No pressure washers
@ Use mild, solar-safe soap & No harsh chemicals
@ Rinse top to bottom & No metal scrapers
- %
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Dry Cleaning
(Waterless Method)

Used in water-scarce areas.

Method

+ Soft anti-static brush
+ Microfiber mop
+ Manual dry dust removal

-
® Saveswater e Not effective for sticky dirt
® Safeforfrequent use ® May cause micro-scratches &
® Eco-friendly if improper brush used e
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Deionized (DI)
_or Distilled

~Water Cleanmg

Uses mlneral free purlfled water. !

+ Spray DI water

+ Soft brush agitation
+ Spot-free drying

Pros: Cons:

e No water stains ® Requires filtration system
® No chemical residue ® Higher initial cost
® Highly effective

N -
Best for commercial plants.

Toll Free No. 18002020280 | www.admsolarpower.com | info@admsolarpower.com / ]0



ADM

Solar

Robotic Cleaning
Systems

Increasingly popular in 2026.

+ Water-based robots

+ Waterless robotic lorush systems

+ Autonomous rai-mounted robots

® Pros: Cons:
il ® No human risk ® High upfront cost -
® Consistent cleaning ® Requires maintenance
e (dealfor large plants ® Not ideal for small rooftops

® Reduces long-term labor cost
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Vibrational
Cleaning

__:_-: (A dvcmced Technology)

e, An emerglng innovationin 2026 =

—._______“

S How It Works

Panels are fitted with micro-vibration
systems or piezoelectric elements.

Controlled vibrations shake loose dust
particles from the surface without water.

+ Desert solar farms
+ Hard-to-access installations

® Zero water usage ® Expensive initial setup

® Fully automated ® Not yet comnmon for
residential systems

® Reduces manual intervention
® Requires integration

e Suitable for frequent I8 )
during installation

micro-cleaning
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Anti-Soiling

Nano-coatings reduce dust adhesion.

Slower dirt buildup
Improved rain cleaning efficiency
Reduced cleaning frequency

Cons:

® Added installation cost
e May require reapplication over time

' -
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Cleaning
Frequency

(Based on Location)

Location Type
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Recommended Frequency

Urlboan dusty areas

Every 2—4 weeks

Rural areas Every 2 months
Industrial zones Monthly

Desert regions Bi-weekly
Monsoon season Inspect only
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DIY vs Professional

Factor DIY Professional

- -

Cost Low Moderate
< <

Safety Risky on high roofs High safety compliance
- <

Effectiveness Surface cleaning Deep inspection + cleaning
< <

Suitable for <5 kW systems Large commercial plants
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COMMONMISTAKES
TO AVOID WHILE

Solar Panels

Even simple maintenance mistakes can reduce efficiency, daomage
panels, or create safety risks. Avoiding these errors protects both
performance and lifespan.
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1. Cleaning During Hot Hours

Why It's a Mistake
Solar panels become extremely
hot between 11 AM and 4 PM.

What Can Go Wrong

e \Water evaporates quickly—leaves mineral stains

e Sudden cooling causes thermal stress on glass
® Risk of burns while cleaning

® Sodap dries instantly and sticks to surface

Best Practice
Always clean early morning or late evening when panels are cool.

2. Using Detergent or Harsh Chemicals

Why It's a Mistake

Regular household detergents
contain chemicals that may
damage anti-reflective coating.

What Can Go Wrong

e Residue formation
e Reduced light transmission
e Surface discoloration

e |ong-term coating domage

Best Practice

Use only clean water or mild solar-approved cleaning solutions.
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3. Using Hard Borewell Water

Why It's a Mistake
Hard water contains minerals
like calcium and magnesium.

What Can Go Wrong

e White mineral deposits
e Permanent water spots
¢ Reduced transparency
¢ Gradual performance loss

Best Practice

Use soft water, filtered water, deionized (DI) or Distilled water
whenever possible.

4.Ignoring Minor Cracks

Why It's a Mistake
Small cracks may seem harmless
but can expand over time.

What Can Go Wrong

e Moisture entry into panel layers
e Corrosion of solar cells |
e Delamination

e Reduced efficiency

Best Practice
Inspect panels regularly and call a professional if cracks are noticed.
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5. Delaying Cleaning Until Heavy
Dirt Buildup

Why It's a Mistake
Many homeowners wait until
panels look visibly dirty.

What Can Go Wrong

o 10-30% efficiency loss before cleaning

e Formation of stubborn stains
® Increased hot spot risk

Best Practice

Follow a routine cleaning schedule based on your location
and pollution levels.

6. Walking on Panels

Why It's a Mistake
Solar panels are strong but not
designed to support body weight.

What Can Go Wrong

e Micro-cracks in cells

e Frame damage

e Seadl breakage

e Long-term output decline

Best Practice

Never stand, sit, or lean on panels. Use proper access tools or
hire professionals.
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7. Use of sharp and Abrasive tools

Why It's a Mistake

Avoid using blades, scouring wire, metal tools, or any abrasive
materials to clean solar panels. These can easily domage the
surface & compromise performance.

What Can Go Wrong

e Scratches on the glass surface reducing light absorption
e Permanent efficiency loss over time

® Formation of micro-cracks in the panel surface

e Damage to the anti-reflective coating

e Reduced lifespan of the solar modules

Best Practice

Always use soft cleaning materials such as foam, non-woven fabrics,
soft sponges, or gentle brooms. If using brushes, ensure they have soft
nylon bristles with a diameter of 0.06—-0.1 mm. Clean the panels with light
pressure to maintain their performance & lifespan.
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MAINTENANCE
SCHEDULE FOR

25+ Year Lifespan

Zan 3 —

Lmm)

DAILY [ WEEKLY:

e

=
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e

©

MONTHLY: QUARTERLY:
Monitor inverter \ * Visual inspection Full cleaning
app output . * Checkshading N
A V § y_< y
( 4 )
cuinmn s
35
ANNUALLY: |  EVERYS5YEARS:
| Professional inspection Complete system
e Thermal scan | audit
- Electrical testing | |
W G __4
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Whento
Cail

Immediately

While basic cleaning and visual checks
can be done by homeowners, certain
warning signs require expert inspection.
Ilgnoring them can lead to saofety
hazards, warranty issues, or permanent
performance loss.

1.15-20% Unexplained Output Drop Why Caill a Professional?
What it Means Experts use:
If your system suddenly produces : .
15-20% less power despite clean ¢ Thermalimaging cameras
panels and no shading, there may « IV curve testing

be an internal issue.

Possible Causes

° F0u|ty diode or cell dgmgge These tools |dent|fy hidden
problems that are not visible

to the eye.

e String-level diagnostics

e String mismatch
e Micro-cracks
e Inverter malfunction

Wiring fault
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2. Burn Smell or Inverter Errors

What it Means

Any burning smell, unusual noise, or
error code on the inverter indicates
an electrical issue.

Possible Causes

» Overheating inverter

e Loose or corroded connections
e DC arc fault

o Water ingress

Why It's Serious

Electrical faults canlead to:

* Fire hazards
* System shutdown
* Permanent equipment damage

This situation requires immediate
shutdown & certified technician
inspection.

sy
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3. Visible Cracks or Delamination

What It Means

Cracks in the glass or
yellowing/bubbling layers
(delamination)  reduce
structural integrity.

Possible Causes

e Hailimpact

e Thermal stress
e Poor installation
e Aging material

Risks
» Moisture entering panel layers

 Corrosion of internal cells
» Gradual efficiency decline

A professional can assess whether
the panel can continue operating
safely or needs replacement.
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4. Storm or Hail Damage 5. Loose Wiring
WhatitMeans WhatitMeans
After heavy storms, high winds, Loose cables, exposed wires, or
or hail, panels may suffer hidden hanging connectors are maijor
damage even if they appear safety concerns.
INntact. Risks
Possible Hidden Issues e Electric shock
e Micro-cracks  Short circuits
* Dislodged mounting structures o Arc faults
» Water penetration » Reduced system efficiency

Misalignment affecting output
J JOUP Only certified technicians should

. handle solar electrical wiring. Never
Why Inspection Isimportant attempt DIY electrical repairs.

Early detection prevents:

* Long-term degradation
* Safety risks
* Warranty rejection

Post-storm inspection is highly
recommended.
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PREVENTIVE
STRATEGIES TO REDUCE

SOILING & IMPROVE s
SOLAR PERFORMANCE

Preventive care reduces cleaning frequency, improves efficiency
and protects long-term ROI. Instead of reacting to prolblems, these
strategies help minimize dirt buildup and system stress from the
lbeginning.

1. Install Panels at Proper Tilt

Why It Matters

Panel tilt directly affects how easily dust, rainwater, and deloris
slide off the surface.

How It Helps

 Rainwater naturally washes away loose dust

* Reduces water pooling and stain formation
* Prevents accumulation of leaves and debris

* Improves overall sunlight exposure

Best Practice Pro Tip

Install panels at a tilt angle Avoid completely flat rooftop
optimized for your geographic installations unless drainage is
latitude. Flat installations tend to properly designed.

collect more dirt and require
more frequent cleaning.
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2. Trim Nearby Vegetation

Why It Matters

Overhanging lbranches cause shading and drop leaves,
pollen, sap, and bird droppings onto panels.

How It Helps

» Reduces dirt accumulation

* Prevents hot spots caused by shading
» Minimizes bird activity

 Improves airflow around panels

BestPractice Warning

Inspect surrounding trees every Even partial shading on one panel
3—-6 months and trim branches can reduce performance of the
that cast shadows during peak entire string in some system
sunlight hours. configurations.

3. Install Bird Mesh Guards

Why It Matters

Birds often nest under solar panels. This leads to droppmgs deloris,
and potential wiring damage.

How It Helps|

* Prevents nesting under panels
* Reduces droppings and feather deboris
* Protects wiring from rodent damage

» Reduces fire and electrical risks

Best Practice Long-Term Benefit

Install UV-resistant mesh around Prevents expensive maintenance
quTel edges without blocking caused by animal interference.
airflow.
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4.Use Tracking Software

Why It Matters

Performance drops are not always visible. Monitoring software heljps
detectissues early.

How It Helps

* Tracks daily and monthly output

* Detects sudden efficiency drops

* |dentifies string-level problems

* Alerts you before maijor failures occur

Best Practice Advanced Tip
Use inverter-based monitoring apps  Track Performance Ratio (PR) to

or third-party tracking platforms. compare actual vs expected
Review performance data weekly. output.

5. Choose Anti-Reflective & Anti-Soiling Coatings

Why It Matters
Modern nano-coatings reduce dust adhesion and increase light
albsorption. -

How ItHelps

» Slows down dust accumulation
* Improves light transmission
» Makes rain cleaning more effective

 Reduces cleaning frequency

Best Practice Long-Term Benefit

Select panels with factory-applied Coatings may slightly increase initial
anti-reflective coating from reputed cost but reduce maintenance cost over
manufacturers. time.
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Final

Solar panels are designed to deliver clean energy for 25 years or more,
but their long-term performance depends heavily on proper
naintenance. Dust, pollution, bird droppings, and mineral deposits can
gradually block sunlight and reduce system efficiency, leading to
significant energy and financial losses over time.

Regular cleaning, safe maintenance practices, and timely
inspections ensure that your solar system continues to operate at its
maximum efficiency and expected return on investment. Whether
through simple manual cleaning for small rooftops or advanced
robotic systems for large solar plants, maintaining clean panels is
one of the easiest ways to protect solar performance.

By following the right cleaning methods, avoiding common
mistakes, and monitoring system output regularly, solar owners can
extend system lifespan, prevent costly repairs, and maximize
energy generation for decades.

In simple terms, clean panels generate more power, deliver better
savings, and keep your solar investment performing exactly as it
should — year after year.

"'u,.




