
Our Solar

We purchased our 1978 Avion Model 28M in 
July of 2015. It had 3 previous owners who had all 
taken very good care of it and it was fully loaded 
with options and had been cared for by Cayo Repair 
almost exclusively for most of its life. We bought it 
to full time in while we moved to texas and for 
traveling as much as we could fit into our lives 
while we continued to work full time and for future 
travels once we had more flexibility. 

Solar had always been in our plans to allow 
us freedom to stay in beautiful remote places and 
not be tethered to RV parks. I lived in and remodeled 
the interior to suit our needs for 10 months prior 
to both of us living in it, and went through all the 
systems to give us a reliable , comfortable home and 
2 years later we still enjoy and appreciate our 40 



year old home on wheels. We have been 14,000 miles 
so far and enjoyed some amazing times and lived 
comfortably. 

I just completed our solar system a month ago 
and have been designing it and installing parts since 
our remodel began 2 1/2 years ago.  

our goals were to be able to live comfortably 
for a week while using power sparingly. I respect 
people who have created systems with panels on 
every inch of their roof and over the windows while 
carrying thousands of amp hours of very expensive 
batteries, but that is not what we wanted or needed. 
we love the look of our avion to much to cover it and 
our boon docking interest was more in line with 
camping. I read a lot about other people’s 
experiences with their system and as with most 
internet content, i became very confused. the angry 
and disgusted voice that started me down the path to 
our current setup was handy bob. 

a lot of his content and experiences date back 
to 2010 and as a result of that fact a lot of current 
bloggers discount his relevance. while some of his 
manufacturer and equipment recommendations may 
seem dated, everything he encourages you to do 
while selecting equipment and method of 
installation still works, and works well. lithium 
batteries are a game changer but only if you can 
afford them. our level of complexity fit nicely into 
all his recommendations. 

Components
-2 - 6 volt us battery 208 amp hour batteries. 

$300. we purchased our trailer from a couple in 
michigan and immediately took off on a 1200 mile 
trek back to our home in hilton head,sc. we spent 2 
nights in a state park in michigan and realized the 
2 batteries in the a frame mounted box were toast. 
i learned right off about how to use the hand 



cranking option on our electric jack. we decided to 
wait to purchase new batteries as our next stop 
was an avion rally in elkhart, indiana which as 
everyone knows is a rv mecca. i wanted to get 
crown batteries on handy bobs recommendation 
and was told by a golf cart dealer we talked to 
that he had them. when we got there it turns out 
he did not have the size we wanted, but the us 
battery model was “just as good”. i don't think 
that is true, but we purchased two of the us 
battery models he did have and they have been 
working well for us for 2 1/2 years. 

- Noco genius g15000 battery charger. $150. 
the charge wizard in our 40 year old converter 
was probably the cause of many dead batteries 
over its lifetime and so i disconnected it and used 
the noco charger to maintain the batteries until 
our system was up and running. it was slow 
because it would only put out about 1.5 amps as it 
reached 14.8 volts but it did a competent job and 
seems to have kept our batteries in good shape 
until our morningstar charge controller took 
over. 

- bogart engineering tm 2025 rv battery 
monitor and shunt. $200. another handy bob 
recommendation, and the beginning of my 
understanding of battery charging/discharging. 
just reading through the manual and entering the 
values necessary to make it work right taught me a 
lot. 

- morningstar 300 watt pure sine inverter. 
$250. relatively expensive for its stated output 
but it delivers twice that comfortably for an 
extended period of time and does so with no fan 
and super low parasitic load. Another key benefit 
is the maximum operating voltage of 15.5 volts. 
many lower quality inverters will cut out below 
the temperature compensated voltage necessary to 



fully charge a 
lead acid 
battery. as 
stated earlier, 
we are not 
looking to 
microwave or 
blow dry while 
we boondock. 
we do want to 
charge phones 
and computers, 
watch a movie, 
use our little 
crockpot and 
all of our 
other 
necessary 
functions are 
handled by 12 
volt dc power. 
the avoidance 
of technology 
is one of our goals while boondocking and the 
pure sine has been working quietly and efficiently 
for us going on 2 years. 

- morningstar tri star 45 mppt charge 
controller. $450. bought with the intention of 
using a single large grid tie panel to minimize 
cabling, junctions and roof real estate. although 
i had 2 years to contemplate changing my mind, in 
the end i went with the original plan and the 
original panel i decided on 2 years prior. the 
charging parameter choices available with this 
charge controller are well thought out and one 
of them fit us batterys charging recommendations 
perfectly. we are using #6 and as you can see you 
can completely customize it as well.it reacts 



super quickly and seems to maintain a very high 
level of efficiency which is exactly what their 
literature and handy bob said it would do. I have 
been blown away by following what it is doing to 
maintain my batteries while watching it via my 
battery monitor for the first real outing we just 
took over a 2 week period with all kinds of 
interesting conditions including temperature 
compensating all the way down to 23 degrees, 
overnighting with the furnace running at least 
50% of the time for our first walmart parking lot 
indoctrination and choosing to equalize while we 
drove through the new mexico desert. can’t say 
enough positive things about this piece of gear 
especially when you consider it sat there waiting 
to go to work for 2 years behind my couch. 

- panasonic n315 solar panel. $500 w/ 
shipping. operating at 58 volts this technological 
marvel allowed me to maintain under 2% line loss 
using 30 feet of tinned marine grade 2 conductor 
12 gauge cable and see as much as 12 amps at 15 
volts going to my batteries laying flat, off axis in 
december. you really have to read all of the 



technology 
that is going 
on in these 
panels to 
appreciate 
them but the 
things that 
stood out to 
me were the 
incredibly 
low heat 
coefficient, 
the efficiency, 
4 diodes and 
the layering 
they use to 
achieve the 
amazing low 
angle sun 
efficiency. 
basically if it is light out you are gaining some 
form of charge. 

- Aluminum from online metals, cable, circuit 
Breakers. $200. I made my own mounting brackets 
out of 3/16” aircraft grade aluminum, 50’ of 
marine grade tinned 2 conductor 12 gauge cable,  
pre made battery cables, and 3 circuit breakers. 

- So we have $2000 into our current setup 
which allows us to charge and maintain while 
being at the rv park for an unlimited time and to 
comfortably exist for as long as we want to 
boondock as long as we maintain a reasonable 
amount of economy with our electric use and base 
some of our decisions on the weather report. 



Installation
I completely reworked the couch area in the 

front of the trailer and while doing so, created a 
panel with 3’ long 
heavy gauge battery 
cables tied from our 
battery box to two 
posts.I added a 
circuit breaker 
inline and as close 
as i could to the 
battery that is 
properly sized for 
our inverter.These 
posts allowed me to 
isolate all the 
negative connections and put them on one side of the 
shunt and attach the other end to the negative of 
our batteries. i made the necessary connections for 
the trimetric 
battery monitor and 
ran it and the power 
feed from the 
inverter through 
the conduit, and up 
the side of the 
trailer thru the 
lockers to the wall 
of our pantry where 
i put the monitor and 
a single outlet and a 
remote on/off toggle 
switch for the 
inverter. the 12 volt feed to the converter came 
down the centerline of the frame, in the belly pan 
so i cutout a round access hatch with a marine style 
cover to give me access to that wiring. i ran the 



frame ground and positive 
connection thru a junction 
box and connected it to my new 
remote posts to keep the shunt 
working properly. 
I built the couch frame around 
these connections which 
allowed me easy access to 
everything and the ability to 
wire in the charge controller 

later. 



All of this took place leading up to us taking 
off on our full time lifestyle and life got in the 
way for a while but i dug out the charge controller 
and started back in on it fall of 2017. i mounted the 
charge controller as close to the battery 
connections as possible and used stranded copper 
wire appropriate to our voltage and amperage. there 
were warnings about the heat that would be put off 
by the charge controller in Morningstars 
installation instructions which as of this point i 
have not felt them even be warm to the touch when 
it was passing almost 12 amps to the battery, so i 
will monitor this and create venting above if i feel 
it is necessary but i believe we are dealing with well 
less than its maximum power handling so i don't 
anticipate it being a problem.  

i also chose to run the charge controller 
ground out to a point on the frame that was in the 
locker about 4 feet outboard of the mainframe 
ground that serviced the converter and most all of 
the other power within the trailer. i couldn't 



convince myself from reading many different 
sources including the nec, but i decided in the end it 

was not that difficult and it allowed me to isolate 
that ground which seemed safer. Morningstar 
includes a temperature compensating lead with the 
tri star and if you notice on the battery box picture 
it is connected and doing its thing on this 
uncharacteristic east texas snow day that many of 
these pictures were taken during. 

so in the end all of this is contained within 
the couch framework, in conditioned space, and in 
easy access for me to cut things off using the 
circuit breakers, monitor the three leds that give 
you an understanding of what the charge 
controller is doing and in the future to have space 
to add either agm’s or lithium should we feel the 
need. their is a cover that goes over that cutout 
that also holds the base of the removed couch 
cushion in place, and the couch cushion back can 
also create a full size ish bed when the base is slid 
out 



i created my own mounting brackets for the 
solar panel using 3/16” x 1 1/4” aluminum angle and 
tilt bars out of straight 3/16” bar stock. i purchased 
the aluminum from 
online metals and 
they offer a number 
of sizes and grades 
that give you a lot 
more options then 
the box stores, i 
chose 6061 
structural grade. 
the dimensions of 
our panel are large 
enough that i 
considered 
structural grade to 
be warranted both 
from a driving 
standpoint and the 
north wind gusts we 



endure in tyler pretty regularly. the normal 
position of the panel is almost touching in the front 
and centered on the width of the roof and jacked up 
8” in the back to allow the vent hatch to be able to 
raise and so the self draining corners can help to 
keep water and dirt from pooling on the surface of 
the panel. I bedded the base pieces of angle, running 
front to back in 3m 5200 marine sealant and used 2- 
3/4” number 12 stainless sheet metal screws in each 
that hit the structural ribs and were pre drilled, 
filled with 5200, then screwed in, and covered with 
5200. the rest of the bracket is pretty obvious from 
the next picture and shows the tilt brackets. 
typically if we were setting up for any period of 
time boon docking we would be oriented so the front 
of the trailer is facing south and i would tilt the 

rear of the panel up to maximize the solar yield 
during the late fall/winter/early spring times when 
the sun is on a much lower trajectory. where we are 
parked now the panel is facing north so i kept the 8” 



brackets in the rear, added the tilt brackets to the 
front, and added stainless cable diagonals to keep 
the 8” bars from rotating down and placing the 
panel in the shade of the AC. this tilting doubled 
our yield on two consecutive days where the 
conditions were identical as far as sun and 
temperature. 

Like i said earlier, i am finishing this up and 
have taken some of these pictures on a day with snow 
and ice everywhere, including our panel, temp’s in 
the 20’s, overcast and i am still averaging about 5 
amps mid day, and have been above 3 amps since 9am. 
the wind from this storm was blowing directly up 
underneath that panel all night and into today 
gusting as much as 30-40 mph and it has been sitting 
up there looking like nothing much is going on and 
doing its job. 

I have purposely not included gauges of the 
wire used or the amperages of my fuses because they 
will vary depending on the equipment you use. I 
highly recommend using components from reputable 
companies like morningstar, bogart and panasonic 
because they give you detailed instructions and 
recommendations for fusing and tables to figure 
out acceptable line loss for wiring that you should 
follow. I will be happy to answer questions about my 
system and i do not in any way consider myself a 
knowledgeable enough consultant to tell you what 
to do and i don't want to argue with anyone about 
what i should have done. i have tried to include my 
thinking on our system to help other people who 
want a relatively simple effective system for being 
able to “Camp” in beautiful remote places not to be 
able to live like you would in your s&b house.


