UV Water Purification System
Annotated Layout
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Plumbing
Overview

Step 1: Connection to existing water source

2

Step 2: Filtration

b=

PEX Connections between Steps allow for flexible
installation — Decisions on placement of system
elements can therefore be made in a manner suited to
site conditions, such as available space, shelter from
weather of electrical components, minimizing sun
exposure on filter housings, etc.

Step 3: UV treatment
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Step 4: Distribution

Note:

Assembly can be broken
down into modules as
noted on the following
pages to allow for faster
assembly and
participation of more
people in assembly

This will vary depending on existing conditions and needs,
but the goal is to bring enough parts, within reason, so as
to have options when installing, without having to rely on
obtaining parts locally

A typical, preferred arrangement of components is
illustrated. Depending on water pressure at the site (due
to tank (cistern) height above the system), pressure drop
caused by the 5-micron filter may be unacceptably low. In
this case, an optional filter arrangement for placing two 5-
micron filters in parallel is illustrated.

If this is unnecessary, but high levels of sediment appear in
the water, the third filter housing can be placed before the
first, with a coarse sediment filter, or the filter housing can
be retained in case replacement is needed (not a common
issue)

Electrical components should be placed in an area
protected from rain, and are preferably mounted above
the plumbing components

This will vary depending on needs, but the goal is to bring
enough parts, within reason, so as to have options when
installing, without having to rely on obtaining parts locally




Standard Configuration



Water
Source

Connection will
likely be a %", 17,
or 1-%” plastic
pipe, female
fitting (Union, T,
etc.

(&

Plumbing
Step 1: Connection to existing water source
Standard Configuration

Adapt to existing
plumbing for water
source with

%" thread - Use loca
materials and/or
bushings, and proceed
from there

N % MsB PEX —

To
Step

Module 1

(pa10u 3SIMIBY30 SSajun) Jaldwelq %

p=

FSB

PEX
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Legend
Adapter(s) - Varies

Ball Valve

Motorized
Ball Valve

Nipple (e.g. 2.5")

Male Sharkbite

Female Sharkbite

Length of Pipe

Tee - Fitting

Cross - fitting

Elbow - fitting

Union

Swing Check valve

Pressure Gauge




Plumbing
Connection will Step 1 (Continued)

likely be a %", 17, . o
or 1-%” plastic Connecting to existing water source

pipe, female
AnnA . Choose Union, nipple, Tee
flttmg (Umon' T, and bushing matching

etc. diameter of existing pipe

Case: Cutting in to existing pipe

/ Unscrew
| — e — — — — — T union, then
e i tape and
Tape and tighten these tighten these
two joints before two joints
N measuring for cut N/

Tape & Insert
\ H H reducing bushing (if

required), or insert
%” component (e.g.

Mark nipple or Sharkbite
fitting)
- \ J \ J
Existing | |

Pipe Measure and mark segment to be Cut Pipe Thread Pipe Add sealant tape and
removed based on length of Union + (Use hack saw With assemble
Nipple + Tee, allowing for length of or ratcheting Treading Including reducing
threads (~3/4 - 1”) at all connections cutter) Tool bushing (if needed)

**Revision Notes: For uncertain local conditions, Add 2 each of: { [(1” to %") & (1-1/4” to %”)
reducing bushings]; %”, 1” & 1-1/4” Unions; %", 1” & 1-1/4” Nipples, %”, 1” & 1-1/4” Tees }




Plumbing
Step 2: Standard Filter Configuration (with one 5 micron filter)

In case of very low water pressure, add second 5 micron
filter in parallel- connecting here as shown on later page
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Filter Placement
Filters should be

Notes on pressure gages
--Pressure gages are optional, but helpful.

placed in

shadiest place --Because of low water pressures, gages preferably have lowest
avEllERE. o pressure range available, e.g. ~0 to 20 psi

SthEr e --If only using one gage, place gage before filters.

protected from
sun, to minimize
possible algae
growth

--When two gages are used, a change (reduction) of pressure

differential between gages (compared with differential when filters
are new) would indicate one or more clogged filters.
--Note that pressure differential should be taken when water is
flowing. When not flowing, gages will show the same pressure.



From
Step

Plumbing
————————— Step 3: UV treatment
Standard Configuration

If water pressures
are unacceptably
low, do not use
check valve

Jaquwieyd An

\ PEX

MSB —|-|-|— N

s
‘\‘ Street 90
‘\

Or nipple plus

Optional Optional standard elbow

Module 4

Module 5

MSB| | PEX \

To
Step
4

**Revision Notes: can eliminate one
check valve (or possibly both) -
(Concern is internal UV degradation
of pipe with internal reflections




Plumbing

Step 4: Distribution

Standard Generalized Configuration

*If distributing through existing pipes (previously used with untreated water),
follow instructions for sanitizing system with chlorine - calculate & check concentration,

pass treated water through ALL existing pipes, allow to remain for prescribed time*

This portion will vary, depending on needs or wishes, but this is a typical example:

PEX

MSB MSB

If distance is short, a
nipple may be
substituted

Module 9
Adapting to
existing plumbing*

From
Step
3’\ Module 6 Distribution Trunk -- Expand as needed -
PEX MSB \—|_|—‘ mse|| PEX || msB \—|_|—‘
N N
If distance is short, a
g{ nipple may be g{
substituted
MSB MSB
O e
m m
> >
Mo'dule 7. Module 8
Bottle Fill Station 1 Bottle Fill Station
2
Q[ QP

Spigot or :
faucet (male Sharkbite
thread or Drop ear
female + elbow, or
equivalent

nipple)

0

N

MSB

X3d

Module 10 Future Expansion example

ENC)

MSB

Plug or cap for future expansion or
otherwise terminate as desired

- b

Extra Fittings and pipe for future expansion

MSB

PEX

Adapt to existing
plumbing for water
distribution - adapt to
%" thread using local
materials and/or
bushings



Alternate Configurations



Plumbing
Alternate Step 2: Filtration (with two 5 micron filters)

In case of extremely low pressure, add second 5 micron
filter in parallel connecting here

®

—*__PEX

From
Step

Note: Filters should
be placed in
shadiest place
available, or
otherwise
protected from
sun, to minimize
possible algae
growth

Bushing
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Module 2

Notes on pressure gages

--Pressure gages are optional, but helpful.

--Because of low water pressures, gages preferably have lowest
pressure range available, e.g. ~0 to 20 psi

--If only using one gage, place gage before filters.

--When two gages are used, a change (reduction) of pressure

e

Optional

differential between gages (compared with differential when filters

are new) would indicate one or more clogged filters.
--Note that pressure differential should be taken when water is
flowing. When not flowing, gages will show the same pressure.

Module 3a @

Bushing
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**Revision Notes: Add two
90 -deg Male Sharkbites for
this or other options

**Revision Notes: reduce
CrossFitting to one or skip
entirely and just add an extra
Tee & Nipple




Minimal Configuration



Plumbing
Step 1: Connection to existing water source
Minimal Configuration

Adapt to existing
plumbing for water
source with

%" thread - Use local
materials and/or
bushings, and proceed
from there

Water

Source @ MSB PEX \'
Connection will -
likely be a %", 17, Step
or 1-%4” plastic 2
pipe, female

fitting (Union, T,

etc.

Module 1M



From
Step

PEX

MSB

Plumbing

Step 2: Filtration
Minimal Configuration

5
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«SLSX,STET~
(9s4e0))
T 49314

Qouelea|) Ja3ji4

Module 2M

\

|
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«SLSX,SCET~
(uoaoiw g)
[

douesea|) Ja1ji4

Module 3M

MSB

PEX

If water is very clear,
coarse filter could be
eliminated as well,
but typically should
be used

!

5 micron filter
(required)

To
Step



Plumbing

Step 3: UV treatment
Minimal Configuration

r

PEX

MSB

To
Step

Clearance for bulb
replacement
1

UV Chamber

FSB

Module 4M

From
Step

w




Plumbing

Step 4: Distribution

Minimal Configuration

*If distributing through existing pipes (previously used with untreated water),
follow instructions for sanitizing system with chlorine - calculate & check concentration,

pass treated water through ALL existing pipes, allow to remain for prescribed time*

From
Step

PEX fsz-----~

This portion will vary, depending on needs or wishes, but this is a typical example:

Module 6M  Distribution -- Expand as needed 2>

Or expand as
needed with
these minimal
components

Simplest \
option - to \
H \
single \
destination v
-
m
>
Module 7M
Bottle Fill Station 1

Y

Module 8M

Bottle Fill Station 2

QL_P

Spigot or
faucet (male
thread or
female +

nipple)

P kil g MSBl?I msB|| PEX p=:--

X3d

q - - = -

X3d

Sharkbite
Drop ear
elbow, or
equivalent

Module 9M
Adapting to
existing plumbing*

X3d

Module 10M Future Expansion example

PEX

MSB

OR

MSB

Plug or cap for future
expansion or otherwise
terminate as desired

Adapt to existing
plumbing for water
distribution - adapt to
%" thread using local
materials and/or
bushings



Electrical

ELECTRICAL SECTION
TO BE COMPLETED
MORE FULLY

3/6/18 17



Subpanel

GFClI Circuit Breaker

Surge
Suppressor

24 VAC
Transformer
&
Timer

120V ‘

Power In

To Ground

3/5/18

Receptacle

Electrical
Overview

ELECTRICAL SECTION
TO BE COMPLETED
MORE FULLY

> Motorized

valve

UV Ballast

18



Electrical

Subpanel
GFCl Circuit Breaker ¢
Surge -
Suppressor \:
120V
Power In
To Ground

3/6/18

120Vac
Duplex
Receptacle

Ground Fault
Circuit Breaker

White Wire
Connects to
Panel Neutral

* Ground Bus Bar
(because this is a subpanel)

Surge Protector

White
Wire
(Marked
Green if
possible)

19



3/6/18

Electrical

—

Neutral Bus Bar

120V
Power In

Connect Neutral Feed
(White) here

—

—

The Ground Bus Bar can be moved to
a position in the
housing as needed
For convenience

Connect Live Feed
(Black) here

Surge Protective Device:
150w o6

Connect to Ground
At Subpanel

20



3/6/18

Electrical

Pigtail to
Neutral Bus
Bar

Connect to Ground
At Subpanel

21
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Electrical

Try to fit 24 V AC
transformer
And Timer in this area

Otherwise, transformer can
Be mounted to the box,

And the timer can be outside,
Or in a separate box, if one is
Available

*Power for transformer and receptacle
Can and should both be taken from
the GFCI breaker

120V to
Receptacle 24 VAC power (from Timer) to valve

*Power fed from GFCI
Circuit breaker

22



Electrical

Transformer
Input Transformer
120 VAC output
24 VAC
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Timer

Valve 24V
Terminals
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Electrical

120V

-Power to T1 & T2 Activates the timer and

Power In Timer Wiring powers the relay
- One leg of power to the valve is passed
through the relay, and thereby controlled
1 b i
y the timer
I [\
£
> L
(%]
&
s
2
L]
> T2 T1
Set dial (red) to 3 minutes (180
seconds), and adjust as necessary so 1 NO NC
that valve begins to power on and COM

open *AFTER* UV bulb comes to
full power (ballast and bulb
indicator lights turn green)

Terminate wires at timer with /

female spade connectors -

Crimp on to stripped end of

copper wire Use COM (common) and

“NO” (Normally Open)

Terminals
3/5/18

Valve 24V
Terminals

-

D D

24



To add details/ drawings/ complete:

Instructions on stripping UF wire — Use Utility Knife to expose ground wire, then pull ground wire
away from end to tear through outer casing. A regular wire stripper can be used after that to strip
wire ends as necessary.

Connection at source — Power may be taken from wherever the nearest point is. If that pointis an
outlet, you can remove the receptacle, after turning off power, use the adapter ring, install the
ring over the existing box, allowing a wire to pass through the ring (and strain relief bushing), and
head to the breaker panel for the water purification system. The original (or a new) receptacle can
be reinstalled.

References/
ELECTRICAL SECTION

TO BE COMPLETED
electrical supply (120 v 240) MORE FULLY

Background information




