Modifications to my pond refill system
By Spike Cover, Jan. 2022

| described my original pond refilling system in an online K.O.l. Pondside presentation in July of 2021.
That system subsequently needed several modifications.

First, | had originally used two solenoid valves (to provide redundancy). However, the float switches
used to energize the valve solenoids kept failing. This led me to consult Norm Meck who is a friend and a
retired electrical engineer. He pointed out that the electrical current draw of two solenoids was likely
more that the little float switches were able to handle. He suggested | add small relay, activated by the
float switches, to send the required larger current to the solenoids. | did this and it worked well.

The second problem was that the abrupt closure of the solenoid valves likely produced water hammers.
Pressure spikes from the water hammers (likely) caused subsequent failures in the plastic parts (pipe,
fittings and valves). The solution for this (that is working thus far) has been to replace the two 1”
solenoid valves with one %" solenoid valve that claimed to have a slow-closing function. This hopefully
reduced water hammers. Plus, | added a water hammer suppressor which employs a trapped bolus of
air that works to dampen water pressure surges. (Air is much more compressible than water.)
Additionally, only having one solenoid to activate reduced the current draw.

The replacement of the two valves with one gave up that redundancy, but the likelihood of this type of
valve failing “off” (safe) is much greater than it failing “on.” This fact, plus gaining the slow-closing
feature, | judged it to be a reasonable trade-off.

Below is a picture of my “Current Installation” showing the %” Solenoid Valve and the Water Hammer
Suppressor. A ball valve (with red handle) was installed to isolate the solenoid valve and suppressor
should it become necessary to work on either in the future.

This system has been running for a few months now and is working well. The only problem experienced
thus far is that the power is connected thru a GFIC (ground-fault interrupter circuit). Occasionally the
GFIC has tripped. This results in a loss of power and the refill system not topping off. This is readily
apparent (low pond water) and easily fixable by resetting the circuit breaker.

All the parts described above (with the exception of the ball valve) are given in the List of Materials
below. A schematic is also shown below and entitled, “Automatic pond-water refill system.” Note: a
manual switch (identified in the schematic as “Switch”) allows the automatic refill function to be
disabled.

Also please note that Norm Meck suggested the addition of a timer (shown in red on the schematic).
The timer adds an additional fail-safe element. It would be set to restrict the time for the refill system to
operate such that the maximum water potentially added would be less that that required to kill the fish
(presuming the water contains chloring or chloramine). The timer is not included in the List of Materials
as it is not included in my current “as built” system. A part number for Meck’s suggested timer is given
on the schematic.

If you have questions, please contact me at scoverl@cox.net .



mailto:scover1@cox.net

Current Installation

Solenoid Valve — black plastic with black wires - upper left in picture above

Water Hammer Suppresser — copper material — upper center in picture above




Things | didn’t include in my original Pond Refill System article
By Spike Cover — February 2022

First, if you're not a do-it-yourselfer, you should not try to replicate this system. There are so many little
things, too numerous to mention, that can make your project go wrong if you don’t do them correctly
that it will likely end in failure.

Here are some things that may not be evident even to accomplished DIYers:

The float switches should be mounted with protection from waves (or ripples) that occur in your pond. If
you don’t protect them, it can cause the system to cycle on and off and prematurely ware out some of
the components, e.g., the little relay and the solenoid valve.

It would also be useful to mount the float switches together such that their mounting can be raised or
lowered together, thereby making it relatively easy to raise or lower the water level of the pond...see
picture near the end of this document entitled, “Float Switch Mounting Assembly.”

It would also be helpful to protect the float switches from debris, fish interference and other things that
may be in the pond and could obstruct their working properly... see picture at end of this document
entitled, “Entire Float Switch Assembly (including protective housing) ready for mounting in pond.”

All the components and vulnerable wiring should be protected from the weather and accidental
damage, e.g., from rain, garden watering, animal disruption (such as gnawing by rats, squirrels or dogs),
or kids.

Article Update - June 2022 Update

I’'ve had this system running for about 10 months now and have had one additional failure. | discovered
that one of the float switches failed to close when the pond level dropped. The “fix” was to wiggle the
float portion of the switch and ensure that nothing was impeding its action. This solved the problem.

So, this part of the fail-safe design worked as expected, i.e., the system failure resulted in no harm to the
fish and provided an obvious visual clue (low water level) that attention was required.
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List of Materials

Model,
No. Part
Item Brand Website (Amazon) link
Reqd Number or > @ ( )
description
ELOAT- https://www.amazon.com/Maxmoral-Inductance-Controller-Horizontal-
Float 1 Maxmoral D110-2 s8 Hydroponics/dp/BO7QRGTVYD/ref=sr 1 6?crid=1CWFTEY44IYT5&dchild=1&keywords=le
switch vel+switch&qid=1627980397&s=industrial&sprefix=level+swi%2Cindustrial%2C224&sr=1-
(Set of two) 5
24 VAC 24V 20VA -
. = in title?
power 1 PWS Power $13 https.//www.amazon.com/gp/product/BOGXRJQSZS/ref ppx yo dt b search asin title?
ie=UTF8&psc=1
supply Supply
DPDT 2NO https:// /ep/product/B0O7SXGJ67F/ref= dt b asin titl 05 s00
Relay 1 Vamrone INC - 10 | I ps://www.amazon.com/gp/produc ref=ppx_vo asin title 005 s
?Yie=UTF8&psc=1
LY2NJ
Solenoid 1 Irritrol 200B-.75 $36 h'ttps://www.amazon.com/gp/product/BOOSZD3LUG/ref=ppx yo dt b search asin title
Valve ?Yie=UTF8&psc=1
W
Har:tni;r 1 Sioux 653-B NLC $20 https://www.amazon.com/gp/product/B007UQMDS8E/ref=ppx yo dt b search asin titl
Chief 3/4 Inch e?ie=UTF8&th=1

Arrester



https://www.amazon.com/gp/product/B06XRJQS25/ref=ppx_yo_dt_b_search_asin_title?ie=UTF8&psc=1
https://www.amazon.com/gp/product/B06XRJQS25/ref=ppx_yo_dt_b_search_asin_title?ie=UTF8&psc=1
https://www.amazon.com/gp/product/B007UQMD8E/ref=ppx_yo_dt_b_search_asin_title?ie=UTF8&th=1
https://www.amazon.com/gp/product/B007UQMD8E/ref=ppx_yo_dt_b_search_asin_title?ie=UTF8&th=1

Float Switch Mounting Assembly




Entire Float Switch Assembly (including protective housing) ready for mounting in pond
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