
I've been thinking about installing solar on my B190 for a long time now. Every time I sat down and 
priced out the cost of an installation, with several panels, and a couple of batteries, the cost was 
prohibitive. It wasn't that I didn't have the money, but that my need for solar didn't justify the cost. In 
fact, at this point, I don't need solar at all, but I wanted it.

The problem I have with planning things on paper, is that I tend to over-engineer, planning for every 
possible eventuality. I end up with a fantastic system, but then I look at the cost, and quickly decide not
to bother! Recently, I decided to take another approach, and think of the simplest and cheapest 
installation I could come up with – a kind of “starter system”, that could be added to in the future. 
Luckily, my existing house battery, a wet lead acid located under the hood, is fairly new, has seen very 
little use, and is still in good condition. Lead acid is very old news. I probably wouldn't include this 
battery chemistry in an entirely new system. In my case though, the best thing about lead acid batteries 
is that I already have one. Instant savings!

The initial plan was to design a simple system, using just one 100W panel, a very affordable PWM 
controller, the pre-installed solar wiring, and the existing house battery. The idea was that it would be 
kind of a “proof of concept” which I could use to decide if I wanted to expand and, if so, in what 
direction. I only modified that first plan by opting for an MPPT controller instead, the reasons for 
which I'll explain later.

First of all, here's a diagram showing the way in which it is all wired up - 



I fixed the Renogy RNG-100D-SS panel to the roof using the same method as the Facebook B190 
Airstream Nation forum member Mark Puhl. Thanks Mark for the brilliant idea. I wanted as much of 
this installation as possible to have minimal impact on the integrity of the B190. In the instance of this 
particular installation not working out, I didn't want to be left with unused extra holes drilled anywhere 
in the van. Two pieces of 1.5” x 72” 14 gauge slotted angle stock (Everbilt #500817, Home Depot SKU
254665) were fixed between the two sides of the TV antenna/luggage rack with U-bolts, designed to fit 
3/4” pipe (Everbilt #308, Home Depot store SKU 117979). The angle stock and U-bolts were zinc-
plated. The bolts, nuts, and washers used to attach the Renogy panel brackets to the angle stock were all
stainless steel.

Bear in mind that all these pictures of the panel were taken at the end of the installation, when the 
panels had been wired up, and all the wiring tidied up, with split wire loom used to house some of it. 
You can see the 10 gauge solar cables zip-tied to the angle stock. At this point in the install, those 
cables were not yet there – just the solar panel, which was fixed to the roof, but not connected to 
anything yet. Short lengths of old bicycle inner tube were wrapped around the luggage rack tube at the 
points where the U-bolts made contact.

You'll also see in some of the following pictures, that the panel seems to protrude over the edge of the 
roof. However, the shape of the fiberglass high-top is such that I think the panel is sticking out about 
the same amount as the midpoint of the high-top and the stove vent. In other words, it's not as bad as it 
looks.









I had decided to use the pre-existing solar wires that are routed to the DC distribution panel under the 
sofa. I wanted this initial install to be as straightforward as possible, and the prospect of routing new 
wires didn't appeal. The existing wires were not particularly thick, at 12 and 14 AWG for the red and 
white wires respectively. However at 5 or 6 amps, the maximum current for a 100W panel, the voltage 
drop for a 15 foot length of this wire would be no more than about 0.25V. I figured this amount of drop 
was acceptable. It is for this reason I decided that, when I added another panel, it would be wired in 
series. With panels wired in series, the current in the wires to the controller stays the same, while the 
voltage across the solar array increases. Thus, with 2 panels, the voltage drop across the wires to the 
controller would be the same as for 1 panel. The voltage drop in the line is equivalent to it's resistance 
(about 0.04 ohms for 15 feet of 14 AWG) multiplied by the current in amps. The power loss would be 
double, as the voltage would be twice as much. However, the constant voltage drop is important, as the 
controller begins charging in the morning, when the voltage on it's input reaches a pre-determined 
voltage level, and ceases charging in the evening when the voltage falls below a different level. Thus, 
series panels should help eke out a bit more charge under low light conditions.



The next step was to connect the panels to the existing solar wires, which were protected by a cover. 
This was removed with a plastic blade, along with all the lap sealant and adhesive - 









A pair of 10AWG cables with MC4 connectors at the other end were threaded through the new entry 
box, and connected to the existing solar wires, using marine grade butt connectors - 



A gob of Dicor non-leveling lap sealant was applied over the existing old sealant “just to make sure” 
and the new entry box was fixed to the roof with Sikaflex 221, a rubbery adhesive/sealant. 4 stainless 
steel screws were screwed into the old holes, and covered with Dicor self-leveling lap sealant. At some 
point, I'd like to fill these holes permanently, but don't yet know how to do that -



After allowing a day or two for the Sikaflex to dry a little, self-leveling lap sealant was liberally applied
around the entry box. I overdid it, but that's OK - 

Next, I turned my attention to the other end of the solar wires. Airstream installed them floating free in 
the DC distribution section, with caps over the ends of the wires-



View from the rear of the DC distribution panel. The fat red wire is the + wire from the house battery - 

View from the top. The bottom part of the sofa removes with 4 bolts - 



The controller I had initially intended to use, was a cheap PWM controller from Renogy. However, I 
ended up going with a more expensive MPPT model from Victron. Under bright conditions, the 
difference between the power transferred from the panel to the battery isn't that great between PWM 
and MPPT controllers. However, MPPT controllers really come into their own under dim and overcast 
conditions, as well as times when the light level is changing fairly rapidly (such as a partially cloudy 
sky). A good MPPT controller can react quickly to these changing conditions, transferring the 
maximum amount of available power to the battery – more so than a PWM controller will.

Another reason for going with an MPPT controller is that they are more flexible with the input voltage 
accepted from the solar panel array. I can begin with one 100W panel and a good MPPT controller. If I 
opt to add another panel, I have the choice of whether to place it in parallel or series with the existing 
panel. An MPPT controller will accept any voltage, up to it's maximum rated input voltage. I decided to
place any extra panels in series, to minimize voltage drop across the existing (relatively thin) pre-
installed wires. A little research showed that a Victron 75/15 MPPT controller would fit the bill 
perfectly. It would work with just one 100W panel. When I decide to add another 100W panel (of the 
same type and current rating) the controller will be fine with that, as it's maximum input voltage is 
rated at 75V (maximum output current 15A, hence the 75/15 name). The extra money spent on this 
controller is well worth it, in my opinion.

Victron make 2 types of 75/15 controller. One is called the BlueSolar, and the other is the SmartSolar. 
The only difference is that the latter has bluetooth, and would allow me to check on the system with my
phone. This was important because I wanted to avoid drilling any unnecessary holes in the inside walls,
for mounting displays. The only holes I intend to drill are for items I am pretty sure will be there for a 
long time. I don't yet feel the need for a shunt, and accurate battery monitoring system. Being able to 
check the battery voltage occasionally when in resting state, will be a good enough estimate of charge 
level for me. A bonus to me is that this install is essentially invisible on the inside. Everything is hidden
under the sofa.



A word about fusing. My first sketch of a wiring diagram for this set-up included a fuse in the positive 
lead between the panel and the controller. I figured I should fuse the lead in order to protect against a 
short. I then discovered that this is not necessary. The reason, is that solar panels are not like the kinds 
of batteries we use in our RV's in one important respect. With a flooded lead acid, AGM, or LiFePO4 
(Lithium Iron Phosphate) battery, if there is a short across the terminals, a very large amount of current 
can flow, causing damage to the battery, the wiring, and can even start a fire. However, if you put a 
direct short across a solar panel, there is a definite limit to the amount of current that will flow. Solar 
panels have an Isc rating, which is the short circuit current under very bright light. For the Renogy 
100W panel I used, the Isc rating is 6.24amps. I don't know the number of lumens that have to fall on 
the panel when the short-circuit current is measured, but it's pretty close to the maximum amount of 
current  you could ever get from the panel. Let's just say that no matter how bright a light you shine on 
this panel, you are never going to get 7 or 8 amps from it. With this in mind, you can see that if you 
short the wires from the panel together, no harm will result. The panel is designed to deliver that 
amount of current. The wires from the panel to the controller will be sized to carry that amount of 
current without significant loss under normal conditions, so if the panel is shorted at any point between 
the panel and the controller, no damage will result. Some folk will place a switch or breaker between 
the panel and the controller, in order to disconnect the panel if work needs to be done on the system, 
but that's your choice. For the few times when I need to do that, I'll simply unplug the MC4 connectors 
on the roof – after covering the panel with cardboard or a rug, to prevent any current surges that might 
result from arcing.

There is a 20A fuse placed right at the output of the charge controller. This, I think, is to protect the 
controller, in case of a short in the line to the battery. There is also a fuse placed right at the positive 
terminal of the house battery under the hood. The 6AWG wire going between the battery and the DC 
distribution panel under the sofa is quite long. As far as I can tell, it is not fused in the stock version of 
the B190. This makes me a little nervous. What if that line were to short against the chassis? I didn't 
want to take that chance, so placed a 40A fuse at the battery terminal. Now, in the unlikely event of a 
short, the fuse will pop. Both of these fuses are blade type ATO/ATC automotive fuses. These fuses are 
rated for 32V max, which is fine, as we are operating in a 12V environment.



I located the controller under the sofa, screwed to a piece of 1/4” thick pine, fixed vertically with angle 
brackets - 



All wiring to the controller is protected with 3/8” diameter split wire loom from Ace Hardware. This 
space may well end up being a hangout space for my kitties. They are pretty well behaved but even so, 
I wanted to make sure the wiring would survive a casual kitty attack! To the left of the controller, you 
can see the inline fuseholder, containing a 20A blade-type ATO/ATC fuse. This particular holder was a 
waterproof marine one, which was overkill for this application. The pre-installed wires from the panel 
were longer than needed. I coiled them up, instead of trimming the length. At this point, I am doing 
everything I can to have a minimal lasting impact on the vehicle, until I decide on what the final 
installation will be.

The following photos show the new wiring to the DC distribution panel. I ran two 10AWG wires from 
the output of the controller (the red line being fused with a 20A fuse) to the input of the distribution 
panel. In the following 2 photos, you can see the 3 wires that were carefully packed into the positive 
terminal. There is barely enough room for all these wires. I considered running one wire from this 
terminal, to a positive bus under the sofa. Eventually, patience and persistence paid off, and I managed 
to get all 3 wires into the terminal, without fraying any of the multi-stranded ends - 



In the next photo, you can see the 6AWG red wire that goes to the house battery under the hood, as well
as the new 10AWG red wire that comes from the output of the controller. Underneath them, there is 
also a black wire that I think must come from the charger, when connected to shore power. I positioned 
and zip-tied these wires very carefully, to prevent the insulation from touching any other terminal. It's a
pretty tight space - 



To accommodate the new wires entering the back of the distribution panel, I knocked out a new hole 
above the one at the far end, where the thick 6AWG positive wire enters. With the aid of a 3/8” NM 
(non-metallic) cable connector (Home Depot product #051411275150), two 10AWG wires from the 
output of the controller were routed into the back of the distribution panel. These wires were 
surrounded by two lengths of 3/8” split wire loom. You can see them in the rear of the following photo, 
clamped to the side wall, just above the thick (6AWG) red wire) - 

At this point in the installation, the solar panel was not plugged in to the wires coming from the entry 
box on the roof. I didn't want the solar panel connected to the controller until the the output of the 
controller was connected to the battery. When connecting a controller, it is recommended to connect the
battery first, then the solar panel.



Next, I turned my attention to the house battery under the hood. The existing OEM (Motorcraft) 
negative battery cable had seen better days, so I replaced it with a 6” cable from batterycablesusa.com. 
It was a better quality cable than the original. I needed to connect 3 cables to the positive post of the 
battery – the 6AWG wire to the DC distribution panel (via an inline fuse), a 6AWG wire to the 
alternator, and a thin wire to power a bluetooth battery voltage and temperature sensor (more on that 
later). For reasons I won't go into here, it wasn't practical to make my own crimped terminal post, so I 
opted for a rather blingy-looking terminal post, with screw connectors for multiple wires of varying 
thicknesses (up to 4 of them). In the following photo, the red wire on the far left-hand side is the wire 
from the DC distribution panel that is also connected to the output of the solar charge controller. It is 
connected to the positive battery terminal via an inline fuse. On the left-hand side, you can see the brass
slotted screw splice connector that connects the 6AWG wire to the inline fuse wire. You can also see 
the heat-shrink tube, before it was slid over the splice connector and shrunk over it. The thinner red 
wire from the other side of the inline fuse (which is out of view in this shot) can be seen connected to 
the terminal post connector on the right-hand side of the shot. The wire to the alternator is the one in 
the middle that is covered with black electrical tape and a split-wire loom - 



The next photo shows the same view, after the heat-shrink tubing was heated with a heat gun, and 
shrunk over the splice connector. The thin red wire powers the Victron Smart Battery Sense - 

This angle shows the inline fuseholder, containing the 40A ATO/ATC fuse - 



Here, you can see the Victron Smart Battery Sense. It's the small blue case on the side of the battery, 
and sends data on the battery voltage and temperature back to the controller via bluetooth. The positive 
and negative wires that carry power to it are held to the top of the battery with two small strips of VHB 
tape - 

In order to optimally charge the battery, the controller needs accurate information on both the battery 
voltage and temperature. If simply measuring battery voltage and not drawing much current, I don't 
think the voltage drop on about 15 feet of 6AWG would be significant. However, the temperature-
measuring capability of the Smart Battery Sense is definitely of use. If the battery were close to the 
controller, this would not be necessary, as there is an inbuilt temperature sensor in the controller. 
However, with the battery under the hood, and the charge controller under the sofa, there can be a 
significant temperature difference between the two locations.

That's pretty much it. The manuals for the Victron SmartSolar charge controller and the Smart Battery 
Sense give details on how to connect them up and get them working. It's important to connect the 
battery to the charge controller first. The charge controller will automatically detect the battery voltage. 
This is important, as it can operate with either 12V or 24V batteries. When this is done, you can 
connect the solar panel to the controller. Bingo! All done!



I plan to add another 100W panel on the roof at some point. The angle stock is already there, so it will 
be a simple matter of bolting the panel down, and connecting it in series with the other panel. The 
controller will automatically accept the higher voltage from the two series-connected panels, and 
perform the necessary DC-DC conversion, to keep charging the battery. One disadvantage of series-
connected panels is that if one is in shade, this will severely pull down the output from both panels. 
However, as an article I read recently stated, if two panels are connected in parallel, the greater voltage 
drop across the wires between the panels and the controller would be permanent – there is nothing that 
can be done about it. However, if your panels are in series and one of them is in shade, you can move 
the van and the problem is solved.

Note that when adding panels in parallel, and feeding the same controller, the most important criteria is 
that they should have the same voltage rating. With panels in series, it is more important that the 
current ratings are the same. Ideally though, use the same brand and model of panel.
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