
SOLAR PANEL CELL TYPES 

Monocrystalline Cells Polycrystalline Cells 

•  15-21% efficient 
•  Slightly higher cost (eg Renogy 

100w $140) 
•  Smallest area 
•  Perform better in low light 
•  Rounded edges 
•  Solid dark blue/black 
•  Sunpower  cells most popular 

•  Slightly less expensive (eg Renogy 
100w $120) 

•  13-16% efficient 
•  Larger area 
•  Exact rectangular  shape 
•  Speckled blue 

! 
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RIGID VS FLEXIBLE PANELS 

Example: 
•  Renogy 100 Watt  
•  100W, 16V, 6.25A 
•  Dimensions 47”x20”x 

1¼”  
•  16.5 lbs 
•  $140 

Example: 
•  Renogy 100 Watt 
•  100W, 17.5V , 5.8A 
•  Dimensions 47”x21”x 

1/16”  
•  4.4 lbs 
•  $300 

RIGID 
12 Volt Monocrystalline Solar Panel 

FLEXIBLE 
12 Volt Monocrystalline Solar Panel 

•  Less expensive 
•  Heavier requiring more complex, 

permanent and visible mounting 
•  Best for davit or rail installations 
•  Slightly more efficient per given 

area 

•  More expensive 
•  Much lighter 
•  Simpler mounting (Velcro or snaps on 

canvas) 
•  More stealthy less visibile 
•  Can be setup temporarily and 

portable 
•  Some are non-skid and can be 

walked on 
•  Bend to contours up to 30º 
•  Slightly less efficient 
•  Not as rugged 
•  Require good ventilation  
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HOW MUCH 
POWER 
DOES A 
SOLAR 
PANEL 
PRODUCE 

�  100 watt panel generates 100W per hr in 
direct full sunlight 

�  Assuming 6hrs direct full sunlight per day  

�  Potentially100W x 6hrs = 600W / 12 V = 50AH 

�  Likely less 
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SELECTING SOLAR PANELS 

�  Power and physical size varies by brand – 
typically 50w, 100w, 150w 

�  Re panel specs, use working/operating/
rated values, not short circuit or open 
circuit values 

�  Think about where shadows may fall – 
partial shading can reduce power by 80%  
(boom, radar pole, mast, etc…) 

�  Pick your mounting areas and figure out 
what size panels fit best to meet your 
power needs 

�  Some solar is better than none 

�  More panels are better 
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SOLAR 
CHARGE 
CONTROLLERS 
�  Essential to optimize battery 

charging and prevent 
overcharging 

�  Multi-stage charging profile 
(bulk, absorption, float) 

�  MPPT (Maximum Power 
Point Tracking) vs PWM 
(Pulse Width Modulation) 
types 

�  Ideally use one controller 
per panel which eliminates 
one panel bringing down 
overall output  

�  Some can boost low 
voltage panels (remember 
batteries require up to 14v 
to charge) 31 



POPULAR MPPT CONTROLLERS 

Genasun $65-$175 
 
Blue Sky Energy $180-$199 
 
Western Co. $207-$460 
 
Victron BlueSolar $139-
$381 
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WIRE SIZING 

�  Panel voltage and wire size 
�  For a given wattage panel, higher voltage 

panels have lower current and can therefore 
use thinner gauge wire (W = A x V) 

�  Useful fact for long wire runs from panels to 
controller(s) 

�  Choosing the optimal wire gauge 
�  The longer the run the higher the loss or 

voltage drop (remember the run length is 
measured as a round trip) 

�  Good West Marine article: 
https://www.westmarine.com/WestAdvisor/
Marine-Wire-Size-And-Ampacity  

�  ABYC recommends max 3% voltage drop 

�  Most wire size tables are for 12 or 24 volt only, 
so need a calculator for solar panel runs 

�  Web: http://wiresizecalculator.net/  

�  App: WireSizer for Apple: 
http://www.wiresizer.com/    
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CONNECTING EVERYTHING & 
DISCONNECTING 

�  Fuses protect the wire 
�  Sized 1.5 x max expected amps 

�  Protect positive lead at each end of 
wire 

�  MC4 connectors 
�  Industry standard plug and socket for 

connecting solar panels 

�  Waterproof design using o-ring seals 

�  Special crimping tool required 

�  Disconnect tool required 

�  Wire 
�  Use Ancor marine grade tinned wire: 

red &yellow “safety” duplex cable 

�  Use waterproof heat-shrink crimp 
terminals 
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MYSTIC ROSE WIRING & FUSES 

Notes: 
-  Mount controllers terminals with wires facing down so 

water drips off 
-  Solar fuse/breaker 8.3A x 4 = 33A x 1.5 = 50A 

+ 
Battery 
COMM
ON Bus 

50 AMP 
breaker 

100 watt solar 
panel 

8.3A @ 12v max 

Charge 
controller 

100 watt solar 
panel 

8.3A @ 12v max 
100 watt solar 

panel 
8.3A @ 12v max 

100 watt solar 
panel 

5.56A @ 18v max 

Charge 
controller Charge 

controller Charge 
controller Approx length = 36’,  

2 conductor AWG 
#10  X 4 pairs 

- 
Battery 
COMM
ON Bus 

Solar 
POS Bus 

Solar 
NEG Bus 

Solar POS Bus to breaker 
approx length = 8’, 2 
conductor AWG #8 

Solar NEG Bus to battery 
common approx length = 
8’, 2 conductor AWG #8 

Terminal 
block 

Fuse 
Block 
15A 

Controller
s 

mounted 
in aft 
cabin 
closet 

Fuse & 
terminal 
block at 
base of 
radar 
post 

Solar 
panels 

on bimini 
with 

wiring 
running 
inside 
radar 
post 
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MYSTIC ROSE 
INSTALLATION 

Sola
r 

Take a pic of 
fuse block 
base of radar 
post 

36 



SALACIA 
INSTALLATION 37 
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SALACIA 
INSTALLATION 41 



SALACIA 
INSTALLATION 42 



COSTS FOR MYSTIC ROSE 
INSTALLATION 

�  Parts: 

�  Solar panels: 4 x $180 = $720 

�  Controllers: 4 x $100 = $400 

�  Wire, terminals, fuse blocks: $350 

�  Canvas work - velcro strips to bimini and panels: $500 

�  Total Parts: $1970 

�  Personal Labor: 40 hrs 
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COSTS FOR SALACIA 
INSTALLATION 

�  Parts: 

�  Solar panels, wiring, cable clam, regulator = $1,252 

�  Battery Monitor = $169 

�  Canvas work - velcro strips to dodger and panels: $450 

�  Total Parts: $1871 

�  Personal Labor:  hrs = Endless    
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WHAT’S NEXT 

�  Mystic Rose experimenting with 2x 
50w panels on shrinkwrap to 
charge batteries during winter 

�  Considering adding 2x 50w to 
bimini this spring 
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REFERENCES 

�  BruceSchwab Energy Systems: 
https://www.bruceschwab.com/solar-power/ 

�  Renogy solar panels: https://www.renogy.com/  

�  Victron battery monitors and controllers: 
https://www.victronenergy.com/battery-monitors  

�  HamiltonFerris: 
http://www.hamiltonferris.com/categories/Solar_Power/6 

�  Genasun controllers: https://genasun.com/  

�  Seafrost refrigeration: http://seafrost.com/  

�  Ancor wire and terminals: http://www.ancorproducts.com 

�  PDF of this presentation: http://bit.ly/BWSC-DIYSolar  
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