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Introduction:  I Am a Cruising Sailor - 
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Having Sufficient Power Onboard is Important 



Refrigeration started 
my quest for POWER 
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Topics for Discussion 
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Å Introduction to PV solar panels 
Å Introduction to solar controllers  
Å What is a balanced solar system? 
Å Designing your solar system 
ÅA case study 

Å Selecting the proper equipment 
Å Installation ideas 
Å Q & A 

Slides at: custommarineproducts.com 
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Components of a PV Solar System 

Controller to 
manage battery 
charging 

PV Solar Panel 

Battery Bank 

Solar Wire 
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Monocrystalline or Polycrystalline? 

Rigid or Semi-flexible? Grade A or B or C? 

Commercial or Marine? 

A Few things to Know About PV Solar Panels 
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Monocrystalline or Polycrystalline? 

Monocrystalline 
ÅGenerally higher efficiency solar cells  15 % to 22% 
ÅGenerally higher output than polycrystalline in full sun 
ÅMore expensive than polycrystalline 
Polycrystalline 
ÅCell efficiency typically 13% to 16% 
ÅGenerally less sensitive to shading and clouds than 

monocrystalline  
ÅLess expensive that monocrystalline 

Custom Marine Products 2016 



Monocrystalline or Polycrystalline? 

Monocrystalline 
ÅGenerally higher efficiency solar cells  15 % to 22% 
ÅGenerally higher output than polycrystalline in full sun 
ÅMore expensive than polycrystalline 
Polycrystalline 
ÅCell efficiency typically 13% to 16% 
ÅGenerally less sensitive to shading and clouds than 

monocrystalline  
ÅLess expensive that monocrystalline 

Note:  Efficiency of thin-film panels is only 7% - 12% 
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Grade A or B or C 

A B C 

O
U
T
P
U
T 

All solar cells are not created equal 
ÅCells are graded under a standard artificial light and sorted 

by output. 
ÅThe distribution of performance is a Bell Curve with most 

cells being a B grade. 
ÅGrade A will typically perform above rating in full sun light. 
ÅGrade B is typically used for residential and solar farms. 
ÅGrade A+ is desirable on a boat where space is limited. 
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New SunPower semi-flexible 
panel performance is 

comparable to rigid panels 

Rigid panels  
ÅHave a life of at least 15 years - robust 
ÅExcellent for pole and davit mounting 
Semi-flexible panels 
ÅHave a life span of at least 7 years 
ÅExcellent for bimini and cabin top mounting 
ÅLight weight 
ÅCan be walked on 
ÅSensitive to shading 
ÅExpensive 

Rigid or Semi-flexible 
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New SunPower semi-flexible 
panel performance is 

comparable to rigid panels 

Rigid panels  
ÅHave a life of at least 15 years - robust 
ÅExcellent for pole and davit mounting 
Semi-flexible panels 
ÅHave a life span of at least 8 years 
ÅExcellent for bimini and cabin top mounting 
ÅLight weight 
ÅCan be walked on 
ÅSensitive to shading 
ÅExpensive 

Rigid or Semi-flexible 
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How is a Marine Solar Panel Different 
from a Commercial Solar Panel? 

Marine Solar Panel 
ÅJunction box is filled with inert silicone to prevent corrosion 
ÅRigid panels have strong frames and extra sealants 
ÅPanels have highest possible output performance ς  
            Grade A+ cells 
ÅOutput compatible with 12 or 24 volt battery bank systems 
Commercial Solar Panel 
ÅJunction box not sealed 
ÅFrames designed for rack mounting 
ÅOutput typically 30+ volts 
ÅPanel cells are typically Grade B or B+ 
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How is a Marine Solar Panel Different 
from a Commercial Solar Panel? 

Marine Solar Panel 
ÅJunction box is filled with inert silicone to prevent corrosion 
ÅRigid panels have strong frames and extra sealants 
ÅPanels have highest possible output performance ς  
            Grade A+ cells 
ÅOutput compatible with 12 or 24 volt battery bank systems 
Commercial Solar Panel 
ÅJunction box components not sealed 
ÅFrames designed for rack mounting 
ÅOutput typically 30+ volts 
ÅPanel cells are typically Grade B or B+ 
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Wiring Multiple Solar Panels 

+ 
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+ - 
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100 Watt, 18 Volt, 5.6 Amp 

Series Parallel 

36 Volts 
5.6 Amps 

18 Volts 
11.1 Amps 
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A Few Things to Know About Solar Controllers 
The purpose of a solar controller is to: 
ÅRegulate the amount of power going to the battery bank 
ÅPrevent battery bank overcharging and overheating 
ÅPrevent solar panels from absorbing power at night 
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There Are Two Types of Solar Controllers 
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(PWM)  Pulse Width Modulation 
ÅPulse width modulation provides efficient battery charging 
ÅStreams full power to battery bank when bank is low 
ÅIncludes float and equalization modes ς battery health 
ÅLess expensive than MPPT controllers 
 
 (MPPT)  Maximum Power Point Tracking 
ÅExcellent for use with commercial solar panels  
            (usually above 30 volts) 
ÅConsumes more power than typical PWM controller 
ÅMore expensive than PWM controllers 
ÅReduces voltage to 14 volts and increases amperage 
              Pw = V * I 
ÅOf little value for panels rated under 20 volts and for small 

solar arrays (under 200 watts). 



(PWM)  Pulse Width Modulation 
ÅPulse width modulation provides efficient battery charging 
ÅStreams full power to battery bank when bank is low 
ÅIncludes float and equalization modes ς battery health 
ÅLess expensive than MPPT controllers 
 
 (MPPT)  Maximum Power Point Tracking 
ÅExcellent for use with commercial solar panels  
            (usually above 30 volts) 
ÅReduces voltage to 14 volts and increases amperage 
              Pw = V * I 
ÅConsumes more power than typical PWM controller 
ÅMore expensive than PWM controllers 
ÅOf limited value for panels rated under 20 volts and for small 

solar arrays (under 200 watts). 

There Are Two Types of Solar Controllers 
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