
Reverse Osmosis Water Purification in an RV 

Reverse Osmosis water purification (RO) is a filtration system of sequentially finer filters that first 

remove suspended particles (sediment filter), then dissolved organic compounds (carbon block filter) 

and finally dissolved minerals and bacteria (reverse osmosis). The ‘product water’ delivered at this stage 

has less than 10% of the dissolved minerals remaining. It is stored in a pressurized, air-bladder tank for 

dispensing. When dispensed, the water is ‘post filtered’ again through one or two filters. A carbon filter 

will remove any taste or smell that it may have picked up in storage and a ‘re-mineralizing’ cartridge 

allows the water to re-absorb beneficial minerals, improving taste. 

 

The above diagram represents a typical arrangements of a small drinking water system that is 

installed in a residential kitchen. (Drawing by Aquatech). 

Installing a residential system in an RV is possible with some modifications. Operation in an RV is 

different from a residential application in two important ways; 1) water pressure in an RV is intermittent 

and provided by a pump that often operates at a lower pressure than a residence. 2) The water supply in 

an RV is very limited so an inefficient purification process which disposes of a majority of the water is 

unacceptable. Purification must be, ‘highly’ efficient. A system designed to operate in a residence with 

‘high’ water pressure and a plentiful water supply will not operate acceptably in a typical RV. 

Some residential water systems have low pressure similar to an RV. The most common ‘solution’  

is to install an electric ‘boost pump’ on the feedwater supply. This raises 40-50psi inlet to 70psi(+) that 

allows operation of the system but efficiency will still be low. An RV needs both a pressure solution and 

an efficiency solution. 

First, let us look at how filter systems differ and understand why an RO system needs to dispose 

of water to operate. Filter systems remove progressively finer materials and are also progressively more 



expensive. It makes economic sense to remove coarse material in less expensive filters so the more 

expensive filters last longer.  

The first stage sediment filter is a typically a spun polyester fiber media that allows liquids to 

twist and turn as they pass leaving particles to be trapped in the labyrinth. It passes 100% of the water 

as it functions but slowly accumulates particulates, blocking flow channels, requiring more and more 

pressure to pass water. At some point, it takes so much pressure to pass the water, the filter must be 

replaced.  

The second and third stages are granular activated carbon and a carbon block filter respectively. 

The ‘granular’ filter is less expensive than carbon block. Water passes around and through the carbon 

granules,  exposing water to bonding sites resulting in some of the organic chemicals being retained. The 

primary ‘contaminant’ targets are, chlorinating chemicals introduced into the domestic water supply to 

kill bacteria but they will damage the RO filter if they are allowed to pass. Carbon ‘block’ is as it says, 

granules compressed into a solid block, and water is forced to pass through. They are much more 

expensive, finer and more thorough media. Charcoal, like the paper filter, passes all of the water 

through and can become physically blocked if there are a lot of fine particles, which is why the 

particulate filter comes first. Since the chemical binding does not cause a physical restriction to water 

flow, pressure drop is only an indicator the carbon media is blocked with particulates. They are normally 

replaced after a specified amount of water is processed to avoid passage of contaminated water.  

The first three filters retain rejected material in the filter media and after some period of 

operation, the filter capacity decreases and it must be replaced. The 4th stage, RO filter has several 

thousand times less operating surface area so is unable to block contaminants for long without 

becoming plugged. It operates by using pressure to forcing water against a membrane with holes just 

slightly larger than a water molecule. Because the remaining very fine contaminants block these pores, 

only a small portion of the water flowing by can pass without removing them. The majority of the water 

entering the RO membrane flows completely through the system, carrying these blocked contaminants 

completely across the filter.  Only a small percentage, pass through, called ‘permeate’ or ‘process 

water’. The water used to wash away the contaminants is called ‘bypass water’ or ‘concentrate’.  

In a residential system, the ‘concentrate’  is discarded down a sewer. Typical system efficiency is 

10-20% (1 gallon of filtered water for every 5-10 gallons processed). Because overall consumption is low 

(relative to the supply)  and water is plentiful, this is not considered a problem.  Although the 

‘concentrate’ has a 10-20% higher level of ‘contaminants’, it is still safe to drink (although the 

chlorinating compound have been removed). It cannot practically or legally be returned to the (higher 

pressure) water supply. 

An RV system has a very different view point. Dumping 4-9 gallons of concentrate (still 

acceptable fresh water) into the gray tank is a serious waste of fresh water and burdening the waste 

tanks.  In order for the RV system to be considered acceptable, there must be no wasting of fresh water 

or consumption of waste tank space. 

As you may have guessed, the high efficiency required for an RV application requires changing 

the process and (adding) some equipment. Two things are needed; 1) The ‘concentrate’ will be returned 

to the fresh water tank with a small line, which is relatively simple since the tank has no pressure. 2) The 

system needs equipment to boost process efficiency with low supply pressure.  



Supply water pressure and efficiency are related.  Water pressure is consumed in each filter as a 

‘cost’ of operating. In a residential system, when the filters have consumed the pressure needed to 

process water, about half remaining pressure is need to push the permeate into a pressurized storage 

tank. With low RV supply pressure, a system is not able to operate efficiently or at all on half the supply 

pressure. Adding a mechanical (‘permeate’) pump that is powered by the ‘waste pressure’ of the 

concentrate draining to pump the process water into the storage tank, leaves the majority of the supply 

pressure to operate the filter system.  

 Without the permeate pump, at 40psi supply pressure; process pressure is 20psi, tank 

pressure is 20 psi and RO efficiency is 5-10%. 

 With the permeate pump, at 40psi supply pressure; process pressure is 35psi, tank 

pressure is 35psi and RO efficiency is 40+%. 

 

 


