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HARDNESS AND  
WATER SOFTENING 
 
THE PROBLEM 
Rain water passing through the layers of soil and rock absorb mineral salts. As rain water 
percolates through chalky soil/rocks it picks up calcium and magnesium minerals.  This 
water collects in underground aquifers before either naturally coming back to the surface as 
streams or being pumped via a borehole.  
 
In many cases these minerals cause water to become 'hard'.  The calcium and magnesium 

salts (hardness) stick to surfaces forming LIMESCALE. This blocks pipes and acts as 

insulation meaning boilers are inefficient and increasing heating bills. Just 1.6mm of scale 
build up will cause a 12% loss in heating efficiency in boiler water. The scale drops out of 
pipes, especially in hot water, causing water to appear milky.  
 

SOLUTIONS   
Fitting an ion exchange unit as a water softener reduces this hardness which:  

✓  
✓ reduces the scale including the deposits around taps and showers 
✓ saves money 
✓ lengthens the life of equipment 
✓ makes laundry feel softer 
✓ reduces detergent/chemical usage.  Softening water removes the hardness making 

the water feel silky. 
 

HARDNESS REDUCTION BY ION EXCHANGE 
Hard water can be softened by passing the water through an ion exchange resin where the 
calcium and magnesium are absorbed, removing it from water.  Ion exchange units used for 
this purpose are sometimes referred to as softeners.  Water softeners can be small under 
the sink domestic softeners or large industrial systems. 
 

 
ION EXCHANGE PROCESS DURING SOFTENING 
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THE PROCESS 
An automatic water softener consists of a pressure vessel filled with resin.  Located on the 
top of the pressure vessel is the control valve.   

The water is passed through the control valve and down through the vessel.  As the water 
passes across the resin bed, the calcium and magnesium attached to the resin so the water 
leaving the unit is soft.   

Periodically, depending on how much water is used, the resin needs to be refreshed.  This is 
done by flushing a small amount of salt (stored in an external brine tank) though the resin 
vessel. Once this process has been completed the resin is refreshed and ready to begin 
again. 

 

C0 Service position: hard water enters the softener, flows down through an ion exchange 
resin and back up through the central riser tube and out to service as softened water.  This 
ion exchange resin collects the hardness (calcium and magnesium) altering the composition 
of the filtered water. 

REGENERATION:  periodically the ion exchange resin requires regeneration as is it becomes 
saturated with hardness.  A brine solution is used to backwash the resin and regenerate it 
for continued usage.  The system incorporates a tank containing salt tablets where the brine 
is produced (this needs topping up regularly).  Backwashes are usually set to occur at night 
when the system is not usually in use. 

C1 Backwash: water flows from the inlet through the valve and is redirected down through 
the riser tube and back up through the resin. This lifts the resin and washes out any debris. 

C2/C3 Brine draw and slow rinse:  a salt solution is slowly fed through the resin which drives 
off the hardness as waste, disposed of down the drain, and sets up the resin for service 
again. 

C4 Re-pressure: a small wait state to allows the system to equalise pressure. 

C5 Fast rinse: in the unlikely event of any brine still being in the resin this stage flushes it 
out. 

C6/C7 2nd backwash and fast rinse: as a safety feature, there is now a short backwash and 
rinse ensure all brine is cleared. 

C8 Fill: a measured amount of water is fed into the brine tank to dissolve a programmed 
amount of salt and produce brine ready for the next regeneration. 
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ELECTRIC OR NON-ELECTRIC? 
The unit has a control system which instructs the unit to backwash. These are 
either electronic (with a visual display) or non-electric.  Non-electronic controllers use the 
incoming water pressure to control the softener.   
 

 ADVANTAGES DISADVANTAGES 

ELECTRIC  very reliable 
features such as accurate water 
hardness set up 
ability to optimise salt settings 
historical data (amount of water used, 
number of regens etc) 
show, and diagnosis information 

Require access to mains electricity 
source 

NON- 
ELECTRIC  

Mains electricity supply is not required moving and interconnecting parts so 
must be kept scrupulously clean 

 
TIME OR METER CONTROLLED? 
Time controlled models regenerate automatically based on the number of days input.  
Meter controlled versions monitor the amount of water used and so calculate when to 
regenerate. 
 

 ADVANTAGES DISADVANTAGES 

TIME These are the simplest and cheapest 
softeners 

only possible on an electric softener 

METER often more efficient as they only 
regenerate if water has been used 
cheaper to run in the long run 
probably use less salt 

cost a little more to buy 

 
SINGLE OR TWIN TANK? 
Various designs are available.  Depending upon your requirements and water usage it may 
be appropriate to install a twin tank system, but often a single tank is appropriate for 
domestic situations. However, please consider: 
 

 ADVANTAGES DISADVANTAGES 

SINGLE  Designed to be in service 99% of the time  
Regen during night when water not in 
use 

Water is not available during regen 

TWIN  Softened water is always available 
Regens alternate between vessels 
 

Smaller tanks (designed to get both into 
smaller space) 
More regens through the day 
Less water available during regen 
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CHOOSING THE RIGHT SYSTEM 
The size of the softener depends on the water hardness in your area, the number of people 
in your house hold and what the water is used for.   

Typically each person uses 100 to 160 litres per day.  A four person household typically uses 
500 litres of water per day.  In this case a single tank softener needs to supply 1500 litres of 
water between regenerations so the softener regenerates every 3rd or 4th day (minimising 
regeneration waste water).  How much water a softener supplies between regenerations 
depends on the local hardness of the water.  This varies throughout the country.   

In the south of England (inc London) this is typically 300 mg/l where as in East Anglia/Suffolk 
it can be 400 or 500 mg/l.  At 300 mg/l hardness a softener containing 10 litres of softening 
resin is often big enough for 3 people where as a 4+ household would need a 15 litre 
softener.  In East Anglia a 15 litre softener would be the norm for even a 3 bed household. 
 
 

SIZING A SYSTEM 
When sizing a system the average flow and the peak flow rate need to be taken into 
account. Try and size a system to run for 3 days without regenerating or a duplex for 12 
hours.  

The average flow rate is normally 40 times the litres of resin (40BV) although peak flows are 
often higher. For a duplex softener a run time of 12 hours is ok as the standby system can 
kick in while the duty vessel is off line being regenerated. 
 
 

As a rule of thumb…  
1 person uses about 140L water/day 
1L softening resin can remove 50g hardness (CaCO3) 
1L resin requires 140g salt for regeneration 
1Kg salt uses just under 3L water to make a saturated brine solution 
 

For example… 

SCENARIO 4 PERSON HOUSEHOLD IN LONDON 

Hardness level hardness is 300mg/L (0.3g) 

Size of softener 25 litre softener 

Capacity/water usage between regens 25L x 50g = 1250g/0.3g = 4166L 

Time between regenerations at 60L/day/person in London = 26 man days 

Regeneration routine Every 6 days 

Salt usage per regenerations 25L x 140g = 3500g = 3.5Kg 

Amount of brine in brine tank 3 x salt = 10.5 litre 
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WE SELL QUALITY WATER SOFTENERS 
DOMESTIC SYSTEMS 

     
                   MISTRAL RANGE  STANDARD MISTRAL    MISTRAL WITH HOOD 

   
          DELTA SOFTENER   MICRO SOFTENER 

                            
                     THE SWAN RANGE    STANDARD SWAN CABINET 

COMMERCIAL SYSTEMS 

   
   SIMPLEX SYSTEM   DUPLEX SYSTEM 

 

Choosing the right system for your usage means 

EFFICIENCY + RELIABILITY + LONG-LIFE  
For more information, contact us for friendly + professional advice 

http://www.thepumpandfiltershop.co.uk/

