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ABSTRACT: A residential reverse osmosis drinking water filter system. Water purifiers have become a necessity for
every household. Water purifiers ensure that you get clean and safe drinking water on demand so that you stay away
from water-borne diseases. There are different types of water filtration processes such as Reverse Osmosis Water
Filtration (RO), Ultra Filtration (UF) and Ultra Violet disinfection (UV). Reverse Osmosis system involves a simple
water filtration mechanism. The filtration system includes passage of water or other solvents through a semi-permeable
membrane. The membrane blocks the dissolved solutes that contaminate water. The process filters out all sorts of
contaminants such as ions, pesticides, micro-organisms and other chemicals from water. This filtration process is one
among the most effective methods of water purification. Desalination is the process of removal of salt from seawater
Many water treatment plants now started using this Reverse Osmosis technique to deal with many water-related issues.

KEYWORDS: filter, water purifiers, RO, UF, UV, treatment, household, connector, auto-shut valve, monitoring
I. INTRODUCTION

Water Filters remove unwanted impurities from water such as sediment, taste and odour, hardness and bacteria to result
in better quality water. From producing better-tasting drinking water to more specialist applications such as brewing
coffee and making crystal clear ice, we offer a huge range of filters and cartridges to solve any number of water-related
. 1
issues.

1. Water Supply Connector-A water supply connector also known as a feed water supply adapter connects to the
house cold water supply as the source of water to the reverse osmosis filter. WECO RO systems come with an
adapter that fits both 1/2" and 3/8" supply valves. Your manufacturer may include a variety of fittings, valves,
and saddle valves that are available to best match the plumbing configuration.?

2. Pressure Regulator (optional)

A pressure regulating valve is used to protect the pre-filter housings from high pressure and water hammer.
Standard housings typically have a maximum pressure rating of 75 PSI, especially in the case of clear housings
made with Styrene Acrylonitrile (SAN) plastic.

3. Sediment Pre-filter

The sediment cartridge removes sand, grit, precipitated mineral particles, insoluble iron oxide and other debris
that can clog the reverse osmosis membrane surface or plug the drain flow restrictor, causing reduced water
production. Most WECO ro systems use sediment filters rated to remove particulate matter down to 5 micron. We
recommend replacing this filter at least every 6 months. TINY ro sedeiment filters need to be replaced every 3
months.

4. Carbon Filter for Chlorine Removal

Drinking water is disinfected by city utilities to prevent growth of harmful bacteria, viruses and other
microorganisms that can cause searious illnesses and/or death. However, these chlorinated water supplies can
deteriorate TFC membranes over time. Most city water utilities require water leaving the plant to have a minimum
chlorine level of 1.0 mg/L (1.0 ppm). After 1000 ppm-hours of free chlorine exposure, the RO membranes may
allow increased TDS passage (less contaminant rejection). The carbon filter removes chlorine and protects the
membrane downstream of it.’
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5. Carbon Filter for Chloramine Removal

Water utilities like the Los Angeles Department of Water and Power (LADWP) recently started using chloramine
to disinfect water. The new standard was by the US Environmental Protection Agency and the State was the result
of numerous studies linking the chlorine disinfection by-products to a higher risk of cancer. Reverse Osmosis
membranes are able to withstand a higher concentration of chloramines (1 to 2 ppm) versus chlorine (0.1 ppm)
before damage to the membrane can lead to lower salt rejection. However, metals such as iron or aluminum in
water can act as catalysts and accelerate the oxidation of membranes even at low concentrations of chloramines.
Activated carbon is also effective against chloramine. However, since the amount of activated carbon required to
provide sufficient contact time for effective chloramine removal is about 5 times that needed for chlorine, most
WECO reverse osmosis systems are equipped with a 0.5 micron carbon filter specialy rated for chloramine
reduction.

6. Auto Shut-off Valve (ASO Control Valve)

Conserves water by eliminating the drain flow when the tank is full. Main purpose of the ASO valve is to controls
the water supply to the reverse osmosis membrane. When the pressurized storage tank fills 2/3 of the feed
pressure, ASO valve cuts off the water supply to the membrane and waits until the tank is drained down to 1/3 of
the feed pressure before turning water back on.*

7. Reverse Osmosis Membrane

RO membrane does most of the heavy work in the system. It removes over 96% of total dissolved solids (i.e.
salts, minerals, metals), microorganisms and organic substances in water. Membrane divides the water flow into
two streams. Filtered water from the membrane goes to the storage tank. Reject water goes into the drain. Most
standard RO systems produce around 4 gallons of waste water per 1 gallon purified (4:1) if you're on a city water
supply above 70 PSI water pressure. This ratio is controlled by the flow restrictor on the drain line. WECO
VGRO systems, CLARINA systems, VS-150 light commercial systems only waste 1 gallon for every gallon
purified since they employ the water saving GRO membrane technology.

8. Check Valve

Check valve prevents pressurized filtered water in the storage tank from flowing back and rupturing the RO
membrane when the ASO valve turns off the feed water pressure to the membrane. Our systems employ a check
valve on the permeate (filtered water) line immediately after the membrane.’

9. Post Carbon Inline Filter

A granular activated carbon polishing filter removes any remaining tastes and odors in water. Since water flows
very slowly through ths filter, the "contact time" is higher and this leads to higher adsorption effectiveness.

9. Pressurized Water Storage Tank

The pressure tank in a RO system stores filtered water from the membrane permeate and provides water under
pressure when the drinking water faucet is turned on. A bladder within a metal or plastic case separates a water
chamber from compressed air. When the tank fills up with RO water, the bladder expands and further compresses
the air inside the casing. Opening the faucet causes the air under pressure to push the water out. Residential under
sink RO water storage tanks typically has an empty tank air charge of 5-7 PSI. Increasing the air charge will
reduce the volume of stored water. Lower empty tank air pressure in the tank will result in lower flow rate from
the drinking water faucet.’
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10. Drinking Water Faucet

Most RO systems come with non-air gap type drinking water faucets that simply dispenses purified water. Air
gap faucets that come with some RO systems additionally have drain line connections on them as well that protect
the RO in case there is ever reverse suction through the system.

11. Optional RO Components

Optional Reverse Osmosis components include pressure booster pumps, pH balancing post filters, TDS water
quality monitors, UV disinfection systems, bacteriostatic KDF post filters, quantum disinfection inline filters and
more.... Contact at (888) 675-5187 or chat with us if you need help with your RO system.’

I1. DISCUSSION

The basic idea of mechanical filtration is to physically remove sediment, dirt or any particles in the water using a
barrier. Mechanical filters can be anything from a basic mesh that filters out large debris to a ceramic filter which has
an extremely complex pore structure for ultra-fine filtration of pathogenic organisms.A filter that utilises mechanical
filtration will usually be given a micron rating which indicates how effective the filters are in terms of the size of the
particles it is capable of removing. Common ratings you might see include:

e 5 micron - Will remove most particles visible to the naked eye.
e 1 micron — Will remove particles which are too small to see without a microscope.
e 0.5 micron - Will remove cysts (giardia and cryptosporidium).®

Absorption in water filters is most commonly carried out by carbon, which is highly effective at capturing water-borne
contaminants. The reason carbon absorbs contaminants so readily is that it has a huge internal surface which is jam
packed with nooks and crannies that can trap chemical impurities such as chlorine.Most common domestic filters
contain granular activated carbon (GAC) which reduces unwanted tastes and odours by absorption. More expensive
filters use carbon block elements which are generally more effective and usually carry a micron rating for particle
removal.A variety of different substances can be used to make carbon for filters including wood and coconut shell,
with coconut shell filters being more effective but also more expensive. Sequestration is the action of chemically
isolating a substance. Food grade polyphosphate is commonly used in scale inhibiting filters to sequester the calcium
and magnesium minerals which cause limescale and corrosion. However, polyphosphate is generally only introduced in
very small amounts and it only inhibits scale rather than eradicating it. This means that polyphosphate does not soften
the water but instead works to keep the minerals within the solution, preventing them forming as scale on any surfaces
they come into contact with.’

Due to the hard minerals still being present in the water, scale inhibition isn’t suitable for all applications.
Instead, water softening using a process such as ion exchange is usually recommended in water areas with alkalinity
levels of 180ppm or more (very hard water) and applications where water is kept at a constant temperature of 95°C or
more.lon exchange is a process used to soften hard water by exchanging the magnesium and calcium ions found in hard
water with other ions such as sodium or hydrogen ions. Unlike scale inhibition, ion exchange physically removes the
hard minerals, reducing limescale and making water suitable for applications where it is kept at a constant high
temperature e.g. in commercial coffee machines.lon exchange is most commonly carried out using an ion exchange
resin which normally comes in the form of small beads. A similar type of resin is used in some Water Softeners and in
the case of a water softener the resin utilises sodium ions which need to be periodically recharged to prevent the resin
becoming ineffective. As water filters are usually sealed units you would simply replace the filter with a new one
though it should be noted that
Calcium Treatment Units (CTUs) can be returned to the supplier and regenerated.Resins that utilise sodium ions aren’t
usually used in drinking water filters as the amount of salt (sodium) that can be present in drinking water is legally
limited to 200 milligrams/litre. As sodium ion exchange increases salt levels, a hydrogen based ion exchange resin is
the preferred option for filters.'’

Reverse osmosis (RO) is the process of removing dissolved inorganic solids (such as magnesium and calcium ions)
from water by forcing it through a semipermeable membrane under pressure so that the water passes through but most
of the contaminants are left behind.Reverse osmosis is a highly effective way of purifying water and is usually
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combined with a number of other filters such as a mechanical (sediment) filter and an absorption (activated carbon)
filter in order to return water with few contaminants remaining.Reverse osmosis systems use water pressure to force
water through the membrane so it uses no electricity, though a certain amount of waste water is produced that has to be
sent to the drain. The extra filters involved in multi-stage water filtration can make a reverse osmosis unit more
expensive than other filtration methods but in applications where 99.9% pure water is required, RO offers the finest
level of filtration available as is increasingly being used to treat water made for Coffee'!

-
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4 stage domestic drinking water reverse osmosis system

III. RESULTS
Combinations

Each filtration method has limitations on what it can remove, so most water filters or filtration systems use a
combination of methods to achieve a specific level of water purity. To give an example, household water jug filters will
generally use mechanical, absorption and ion-exchange whereas inline filters will utilise mechanical and absorption
with the possible inclusion of sequestration if the filter is designed to inhibit scale. Reverse osmosis systems can utilise
mechanical, absorption and of course reverse osmosis depending on how many stages the RO system has.

By understanding of the five different methods by which water can be filtered and the way they can be combined, you
should hopefully find it easier establishing which kind of filters you need for any given application.'

Water Filter Systems

Water Filter systems remove unwanted tastes and odours from mains water to provide clean, fresh-tasting water straight
from your tap. The domestic systems such as a Watergem are compact and easy to install under a sink or small space.
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Commercial water filter systems are slightly different depending on the use in the kitchen or on the speciality
equipment. Water filter systems come fully equipped with the kit to get you set up and tapped in to the existing water
line.
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Watergem under sink water filter system
Coffee Machine Water Filters

Water is imperative in making the perfect coffee. Normal filtration rules don’t apply to the coffee bean which needs a
very special blend of minerals before it will release its full flavour. This, complete with protecting and cleaning
expensive espresso machinery means coffee machine filters are another level, luckily we are well equipped to
handle coffee machine water filters

Inline Water Filters

Inline filters sit directly on the water line or appliance and the water passes through the filter before reaching the tap or
appliance. Commonly used in households this type of filtration is perfect for under-sink installations due to its small
size.

Inline filters can reduce common problems with municipal water such as chlorine taste, odour and bacteria’s providing
bottled water tasting water without the plastic waste. The Hydro + range of inline water filters are one of Europe’s top
selling filters."

HIGH QUALITY WATER FILTER

H14PA Carbon Block, Taste, Odour & Chlorine Reduction «
1 Micron

Moo Borvin 0y Ma0n Wik P L9

Moo Tonpuaton 10'C Mook Tompornton 10 Masion Prowine 13 b

One of Europes top selling filters
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Drop In Filters

Drop-in filters are made to fit inside of a water filter housing. Housings vary depending on the use but the most
common sizes are 10" and 20". We also stock Jumbo housings and the Watts Big Bubba housing

Fridge Filters

Fridge filters are required to filter the feed water coming through to the drinking water and ice mechanism. Most
commonly found on American style fridge freezers, the size and compatibility of the filter varies depending on
make/model and style of the fridge freezer."

Water Filters for Commercial Foodservice

Combi ovens rely on good quality water for their steam. The chemical reaction of poor-quality water being heated to
produce steam or hot water, is a main contributing factor of causing limescale which can lead to

breakdowns. 2'Everpure Claris are one of the most trusted brands and supply catering equipment manufacturers and
their service partners tailored combi oven filters

IV. CONCLUSIONS

Many different types of filters are available to consumers. Determining which type is most appropriate for you—or
whether you need a filter at all—depends on what functions you want a filter to provide. No filter eliminates all
contaminants, so understanding what filters do and do not do is important. *’Labels on water filters also typically state
the contaminants that are reduced, which can help to guide your choice. Be sure to read labels carefully yourself and
verify 1tghe manufacturer’s claims with an independent source, as not all sales representatives will be familiar with your
needs.

Keep in mind that most brands include many different types of filters. Sales people might be able to help you make an
appropriate selection, but remember that they are sometimes paid to sell a particular brand. You should check claims
and read the fine print on filter packaging for yourself and ensure that it will work for your purposes before
purchasing."

Don’t assume that if the filter removes one contaminant, it also removes others. Filters that remove chemicals often do
not effectively remove germs, and vice versa. Some water treatment devices that remove chemicals, such as reverse
osmosis, ion exchange, or distillation systems, might also remove fluoride. Children who drink water with levels of
fluoride <0.6 ppm might need a fluoride supplement. Check with your child’s pediatrician or dentist for specific
recommendations. The prices of different filtration systems can vary widely, from simple systems that can cost under
$20 to complex systems costing hundreds of dollars and requiring professional installation.'® In addition to the price of
purchasing and installing the system, consider the cost, schedule, and ease of maintenance, such as changing filter
cartridges. In order to continue to work properly, all water treatment systems require maintenance. Some filters are
slow, while others can filter large amounts of water quickly. If you only need the filter for personal drinking water, you
may not need a fast filter."” Filters commonly found in homes and stores include water filter pitchers, end-of-tap or
faucet-mounted filters, faucet-integrated (built-in) filters, on-counter filters, under-sink filters, and whole-house
treatment units. No filters or treatment systems are 100% effective in removing all contaminants from water, and you
need to know what you want your filter to do before you go shopping .Not all filters of a particular type use the same
technology, so you should read the label carefully.'®
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