NEWSLETTER
September 2015

Welcome to our first of many Energy Systems & Design newsletters! Our newsletters will consist
of interesting stories, helpful articles, new products and product offerings. We have been working
on many things lately, so I thought our customers and any interested parties would like to be
informed about what we have been up to.

CUSTOMER FEEDBACK
One of the things we want to do is to show more customer sites on our website. If we use any of
your material we will send you a limited edition t-shirt, (example at bottom of newsletter). What
we are looking for are some shots that show the machine at your site and any other shots of
interest like what your power center looks like. This should also have a description of your site
with the usual information like the power output, head and flow, transmission distance, pipeline
size type and length, system voltage etc. Feedback can be given here!
If you know of any interesting links we would appreciate it if you could pass those along.
Examples of what we are looking for below or on our website here:

OFF-GRID IN B.C.

SOUTH CAROLINA SITE

WEST VIRGINIA SITE

Site: 1250 ft of 1.5” poly water line,
100 psi static head, about 350
watts.
Technical info: 2 nozzle Easy Tune
microhydro generator, Magnum
Energy – 24V Magna Sine MS PAE
4kW Series Pure Sine Wave
Inverter, Xantrex/Schneider C60
charge controller, 1200W 40A HL75 Air Heater.
House: 1600 square feet, heating:
wood assisted by space heater
dump load.
Appliances and other power needs:
washing machine, blender, coffee
grinder, sewing machine, fridge,
computer, stereo, propane stove
with electric ignition, phone and
battery chargers, cellular signal
booster and lighting.

2 – 4 nozzle X-Stream Engines. 2-6
inch PVC pipes running 40 feet
into the lake, 50 feet over the
dam, and 76 feet down the dam
to the generator house. 34 feet of
fall in 76 feet.
Grid-tie/off-grid system. 65 volts,
25.5 amps combined (2
generators), 1657.5 watts
combined. Close to 40 kWh per
day.

Full blog with site information
here.
Article in Home Power Magazine

FEATURED PRODUCTS
POWER METER
We know from our experience that many hydro users do
not have any sort of meter to monitor the output of their
machine. We now make a meter that reads in volts and
amps. It also reads watts - which is more to the point. As
battery voltage goes up and down, the current moves in
the opposite direction. However, the output in watts stays
much the same. You can also read running time and amp
hours. The device is limited to 30 amps, so most sites are
covered. The meter is mounted inside an electrical box
with a terminal block for the connections.
Having an output meter is very important as a slight
decline in output could mean that a bearing is starting to
go.
Power meters $95 - Buy 3 get 1 free!

WATTER BUDDY

We have been making this machine for a few years so I thought I
should tell you all about it. The idea behind this was to make a
small machine that did not cost much. The housing for the
machine is six inches or 150 mm square and 8.5 inches or 215 mm
high. We make a 12/24 volt version and a 48/120 one. There is a
switch on the side of the top cover that changes the wiring from
wye to delta to give the two ranges. Brass nozzles inserts are
supplied with the machine in sizes of 3,4,5,6, and 7 mm. The
machine can use up to four nozzles, but two covers most sites as
this is a higher head machine that doesn’t make much power until
the head is 10 meters or so. Of course more nozzles can be used
so that the flow can be controlled by operating valves instead of
changing out nozzles.
The maximum output of the Buddy should be limited to 12 amps
delta and 7 amps wye. At outputs higher than that, it gets a bit
warm. We are working on a simple charge controller for this
machine so you don’t have to pay for more capacity and features
than you need.
Watter Buddy pricing starts at $695 - Buy 3 Get 1 free!

X-STREAM ENGINE

Over the last few years, we developed some new generator
designs that had the feature of being tuneable while
running. I thought this was the coolest feature as you could
optimize the output of the machine quickly and easily—in a
few seconds and get it bang on. I called these machines
Easy Tune and put two different designs in production. The
tuning feature was very nice, but it turned out that these
cost too much to make.
As a parallel project, we took one of our standard Stream
Engine generators and installed bigger, badder magnets.
The results were astounding—the capacity of the machine
doubled. The standard generator produces about 500 watts
per 1000 rpm. With the new magnets, an output of 1000
watts per 1000 rpm was achieved. This was more power
than the Easy Tune designs so scrapping them did not seem
so bad now.
Just to be clear, the increase in capacity does not mean you
can make more power unless the existing machine was
inadequate for the head and flow. For example, if you
needed two machines at your site, now you could do it with
one.

UNIVERSAL NOZZLES

We are having our universal nozzles injection
moulded so they are now cheaper at $15 each.
These are made of ABS and are not exactly
stronger than the urethane ones that we made inhouse, but they are more flexible which makes
them much harder to break. Soon I plan on injection
moulding our low flow nozzles, but they are a bit
more involved since they have threads at each end.
These will likely be made in PVC.

APPLICATION
Diverting Power To A Hot Water Tank
As a hydro manufacturer, I have been advising our customers they could divert the extra power
when their batteries were full to heat either air or water. I usually suggested air heaters as they are
much easier to install. But hot water is much more useful than a few watts of hot air. Many hydro
installations could be making part or all of their hot water.
What prompted me to write about this is my own experience. Recently I switched my hydro
diversion from air to water and I was astounded at the results. For starters, I did not realize how
little power I was using with my household loads. When I was generating 240 watts, this was
enough to operate the house and make all the hot water I could use. I am living alone at this time
so maybe I don’t use much. Then I added the output of my 1600 watt PV array to the
hydro/diversion set up which added heat when the batteries were full, and now it really makes hot
water. Sometimes the whole tank is hot and soon I will have to do something about that. I am using
a standard electric tank for this and you can see the layout in the shot of the setup.
I did two critical things to make this work properly. No extra openings in the tank were required.
The problem is that dissolved air comes out of the water when it is heated and will not go down
into the tank. So the water heating line goes into the line that carries the hot water out of the
tank. This line then goes up, which takes any air bubbles out of the line so that the heated water
cannot be blocked from entering the tank as there is very little pressure propelling it.
The real trick here is keeping the heated water at a
good temperature. Passive solar hot water and wood
heated hot water also have this issue. Usually the
plumbing allows the water to move through the
system faster than it should and you get a lot of warm
water. What you want is water that is hot and then you
might even have to add cold water when you use it.
Also in these systems, the heat input is variable, so
there is another reason to try and control the heat
somehow. You want to make hot water and have it
transported to the top of your tank.
The solution for this was to make a housing for an
automotive thermostat so it could be installed in the
heated line. That is the aluminum cylinder that you see
in the shot. (Continued on next page...)

What this does is open when the water reaches temperature, which in this case is 160 F, as that
was the lowest temperature thermostat that was easily available. Now only water that is at the
rated temperature passes through. Fast or slow heating will still provide water at the same
temperature. Another feature is that when the water is not at a high enough temperature to
open the thermostat, it closes and prevents the hot water in the tank from flowing back through
the heating line and cooling the water in the tank.
At first I thought that a temperature of 160 F, or about 70 C, would be too hot. However, I soon
realized that the hot water that is sitting in a tank will cool off fairly fast—even with good
insulation. So using a higher temperature thermostat may be advisable. The issue now is if I want
to commercialize this, I will have to make a reasonable housing. Aluminum is okay in cars because
anti freeze has corrosion inhibitors. This is okay for a prototype, but I will have to use something
else for a production version. I am investigating injection moulding for this device as high
temperature plastics are available and this will not cost so much to do.
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