Pure Rinse R.O. System

Design Criteria

The following is an explanation of our design concept for Pure Rinse R.O. systems.

Pre-filtration

Pure Rinse systems have oversized, triple pre-filtration housings and cartridges. The first cartridge is a five micron sediment filter. The second is an optional long life mixed media carbon cartridge or the standard carbon block cartridge to remove chlorine. The carbon cartridge protects the R.O. TFC (Thin Film Composite) membrane.  Chlorine is very destructive to TFC membranes.  The third cartridge is a one-micron final filter to remove remaining “fines”.

Triple pre-filtration increases initial price of our system. However, it reduces maintenance, operating cost and downtime. Payback for this incremental initial cost is less than one year or the first time you stop in the middle of a job to replace undersized cartridges.

The first filter, the five-micron cartridge, in the lowest cost filter and is replaced most often. Just how often is determined by the condition of the water.  Gauges are provided to monitor pressure drop of water flowing through the filter. If water pressure coming out of the filter is 0-10 PSI less than water pressure entering the filter, then the filter is in good condition. If pressure drop is greater than 10 PSI, then replace the filter cartridge. These measurements are taken with unit running. When unit is not running all gauges should be exactly equal.  If all gauges are not equal consider replacement.

The second filter is an optional mixed media carbon filter or our standard carbon block filter. Its function is to remove chlorine. Chlorine attacks TFC R.O. membranes. Mixed media carbon filter cartridges are four times more expensive than carbon block cartridges but last 10 times longer.  There is no simple recommended service interval.  For example, if you use well water with no chlorine you may never need replacement.  If you are in an area of high chlorine content you should consider changing the carbon block cartridge every 1000 gallons or the mixed media cartridge every 10,000 gallons.  Annual replacement, under normal conditions, is usually an adequate service interval.

The third filter is a one-micron final filter. It removes remaining sediment not removed by the five micron filter and carbon fines released by the carbon filter. Again, if pressure drop exceeds 10 PSI the filter cartridge should be replaced.

Filter cartridge replacement is completely determined by local water conditions. 

A service interval for bad water (high chlorine and high TDS) areas might be:

1) Five micron pre-filter cartridge: replace at 10 hours running time

2) One micron final filter cartridge: replace at 20 hours running time

3) Carbon block cartridge: replace at 10 hours running time

      Carbon mixed media cartridge:  replace at 100 hours running time

Ten hours running time equals 1500 gallons of source water flowing through the pre-filtration system.

With our triple banked system, under ideal conditions, 70% of the 1500 gallons will be pure water, or approximately 1000 gallons.

A 50 gallon tank would be filled 20 times with 1000 gallons.

Well water has no chlorine.  Therefore, carbon cartridges last a very long time.  However, well water has high levels of sediment.  Therefore, replacement of the 5 micron cartridge is required more often when using well water.

CAUTION: LOW PRICED REPLACEMENT FILTER CARTRIDGES CAN BE COSTLY, IF THEY CAUSE SYSTEM FAILURE. PURE RINSE REPLACEMENT CARTRIDGES ASSURE QUALITY.

R.O. Membranes

Pure Rinse has selected HR (High Rejection) membranes for their system rather than HF (High Flow) membranes. 

HR membranes run at higher pressure (150-200 PSI), produce less wastewater and have a 98-99% rejection rate. For example, if source water TDS (Total dissolved solids in parts per million) is 500 then the product water (pure water) out of the HR R.O. membrane would be 10 or less TDS (2% or less of 500 TDS).  “SPOT FREE” rinsing requires TDS to be 10 or less.

In contrast, HF membranes run at low pressure (20-80 PSI) and have only a 90% rejection rate.  Again, for example, if source water is 500 TDS then the product water (pure water) out of the HF membrane is 50 TDS (10% or less of 500 TDS). The advantage of the HF membrane system is it can operate with tap water pressure in areas with high tap water pressure (50 PSI or more).  City water pressure is usually adequate, well water pressure is usually inadequate.


HF (high flow) membrane systems have several disadvantages:

1.)  They require a secondary D.I. system to remove the higher residual TDS.  

Residual TDS is ten times higher than that of  HR (high rejection) systems.

2.)  They rely on local water pressure to be above 50 PSI.  Well water is usually 20-40 PSI.

3.)  They use three times more water to produce pure water.  This is because they are single pass systems and use the source water only once.

4.)  They create more waste water.  Manufacturers of membranes require 80% of source water flow to become waste water to avoid fouling and premature failure.

5.)  The membrane fouls and needs replacement more often.

6.)  They require three times the service and replacement of filter cartridges.  The triple banked Pure Rinse HR system uses the source water three times, only 30% of source water flow becomes waste water.


The Pure Rinse HR membrane has a 98-99% rejection rate (reduces TDS to 1 or 2% incoming water). In areas where local water conditions are 500 TDS or lower no D.I. final “polishing” of pure water is required. In areas where TDS in greater than 500, we recommend our “polishing” attachment, “THE ZERO”. This is an optional D.I. cartridge in a filter housing to be used, as required, in areas of high TDS water.

“THE ZERO” polishing attachment is a simple and relatively low cost alternative to using D.I. tanks that are required with the HF membrane system.

Remember, the HF (High Flow), membrane leaves 10 times the residual TDS than the HR (High rejection) membrane. The service life of the final “polishing” D.I. cartridge in the HR system will last ten times longer than a D.I. cartridge in the HF system. Again, the HR system has only 1/10 the residual TDS of the HF system.

For example, the capacity of our D.I. polishing cartridge is 18,000 TDS.  If incoming water to the D.I. Cartridge has a TDS of 10, the cartridge would be good for 1800 gallons.  If incoming water to the D.I. Cartridge is 100, the cartridge would only be good for 180 gallons.

D.I. tanks are expensive, bulky and a nuisance. Frequent replacement of D.I. cartridges is also expensive.

HR systems have a substantial operating cost advantage and are more reliable.

The Pumping System

The Pure Rinse system is the only R.O. system using “state of the art” pumping technology.

This unique and exclusive pumping system pulses the membrane to produce a greater amount of product water, less wastewater, less membrane fouling and longer membrane life. 

Simple, intuitive logic tells you a pulsing pressure system will move debris through a membrane better than a static pressure system. Imagine the difference between shaking a rug versus just hanging a rug to remove sand.

The original Pure Rinse R.O. BOT system was delivered to Chicago in 1997. The unit is used daily. The only maintenance of this system has been replacement of the pre-filter cartridge. The original membranes are still performing, the pumping system remains untouched.

In addition to the long service life of the pumping system, it operates at higher efficiency level than any other system.


This fact is demonstrated with our 12 Volt D.C. pumping systems.

Because of our substantial efficiency advantage and low input power requirement, our pumping system can run for long periods of time on a 27 series deep cycle marine battery. Field testing has surprised operators with the long operating periods between battery charging. Operating periods have been described as “surprisingly long”, not just “adequate”, by users.

Maintenance simplicity is also exclusive with our system. Each component of the system is quick connected for ease of removal and simple tabletop service.

To completely rebuild the pumps into factory new condition requires only a hex wrench and your fingers!  The total rebuilding kit, to factory new condition, is less than $100.00! 

THE MEMBRANE MODULE

The Pure Rinse membrane system is built as a module.  Each module is easily removable. Each module is designed for simple tabletop maintenance. 

The hose with the quick connect snap coupler on the membrane outlet where it connects to the pressure regulator also functions as a fast flush valve.  A 10 minute fast flush is recommended after the 50 gallon tank about five to ten times.

The triple banked HR (High Rejection) membrane system reduces wastewater, by over 60% compared to single pass HF (High Flow) systems. The triple banked system uses the source water three times, the single pass system only once.

For example, if 10 gallons flow into a single pass HF (high flow) system, 2 gallons of pure water and 8 gallons of wastewater are produced.

If 10 gallons flow into a triple banked HR (high rejection) system, 7 gallons of pure water and 3 gallons of waste water are produced. 

The Pure Rinse membrane module is designed for quick and simple removal and service. The module is attached to the frame with four fasteners. The membrane has quick connect snap couplers on the inlets and outlets. Removal time is about 5 minutes.

Once the membrane module is removed it is easily serviced.  By simply removing a snap ring and pulling off the end cap of the membrane housing, the membrane slides out and another new one slides in.  Simple. 

THE STRUCTURE

Form follows function, attention to detail and uncompromised safety are the design requirements.

Form follows function is a simple concept.  

For example, the R.O. Trolley design started with a list of requirements.

1.)  A 50 gallon, low profile tank with markings to indicate water levels was requested as a compromise between adequate water reserve and portability.  The low center of gravity increases stability.  The weight of 50 gallons is about 425 pounds. 

2.)  A dump valve was requested to empty tank quickly at the end of a job.  This reduces time to get to the next job and increases the portability and safety of the unit.

3.)  A high capacity, ergonomically located hose reel was requested.  A length of 300’ was the minimum requirement and the hose was required to be thick wall, non-kinking and abrasion resistant.  An appropriate sized hose reel with brake and lock was placed at different levels to test the appropriate height of the crank.  For ease of use, a folding crank became a requirement.  Most people are right handed and guide hoses with their left, hence our location.

4.)  Batteries are attended to daily.  They should be conveniently located and at an ergonomic level for ease of removal.  Ideally there would be a meter to monitor battery condition and connectors to allow quick change to a reserve battery.  

5.)  Wheels were requested to be of adequate diameter to handle both rough terrain and irregular surfaces of loading ramps.  Non marking wheels are required for indoor use.  Our 8” wheels have load capacity of 3000 pounds, three times the maximum possible weight of the trolley.  The mounting pads for the wheels are also double reinforced.

6.)  A tool box was requested to hold faucet keys, connectors, tools, cords and spare parts for ready access at the job site.  This was incorporated into the handle portion of the upper frame for maximum convenience and accessibility.

7.)  Plastic fittings do not survive contact with the real world.  Typical R.O. system design incorporates plastic tubing and plastic push-on fittings and connectors.  None will be found on our systems.  Each and every fitting on our system is over sized, commonly available and simple to service.

8.)  The water distribution system was requested to be a demand system with adequate flow capability for 2 to 3 poles and have pressure capability to move flow through 600’ of  3/8’ I.D. hose.  In addition, it was required to operate at either 12VDC or 120 VAC. 

9.)  Gauges were requested to be accurate, readable, reliable and protected.  Our gauges are large 2.5” diameter, industrial grade, stainless steel and liquid filled.  The liquid filled feature steadies the needle for more accurate reading.  A housing is provided to protect the gauges.  

10.)  For additional convenience, a holder for the water pole was incorporated into the housing protecting the gauges.  This saves time on the job by combining two trips into one when moving the trolley, no need to go back to get the water pole.

11.)  A rugged, all welded steel, full perimeter frame was requested to take the abuse of transport from job site to job site.  We took the basic components, assembled them, and built a roll cage around them.  In addition, heavy duty rubber bumpers were added to all sides to protect the unit as well as protecting the structures it might contact.  The result, the form we have follows the function it provides.

12.)  Uncompromised safety is an absolute requirement.  To that end, each and every surface with contact to 120 VAC current is rubber isolated.  Ground fault circuit interrupters (GFCI) are used on each and every 120 VAC cord.  Extra long 35’ power cords are used to reduce the need for extension cords and to move electrical connections a safe distance from the water source.  In addition, the epoxy coating on our steel frames is non conductive.

Considerable time and expense has been invested in product development, design and refinement.  To protect ourselves, distributors and customers we have patented the many unique design features of our various units and systems.      

We work closely with our customers for continuous product improvement.  We hope you will become a customer and share with us how we may better serve your needs.
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