










each one of which is a potential failure area and requires labour time to construct. 
Anything that reduces the complexity and failure potential of this arrangement is a 
positive benefit.

It can be easily seen that the full stroke, modulating and self balancing valve 
described in the previous chapter and shown in figure 6, fulfils all of the 
requirements needed to eliminate joints, labour, cost and failure potential. 

Furthermore, if such a valve is utilised, set to the design flow rate required, it will not require 
commissioning, thereby saving the expense involved with this operation. Lastly, the balancing 
valves that are usually located on the main runs and risers can also be eliminated thereby 
saving substantial cost.

If such an arrangement sounds rather like hydraulic Shangri-La and must therefore cost the 
Earth, you would be seriously wrong. The valve costs are similar to the overall cost of the 
individual control and balancing valves but with savings being made on assembly labour 
and commissioning. We in Quartz, can offer these valves, factory fitted and set to the design 
flow rate specified by the selection software. This is the way to go in the 21st Century!
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To Summarise
This booklet aims to set out in simple terms, the reasons for balancing hydraulic circuits 
and the pitfalls that can still be encountered even with a correctly balanced system. The key 
features are listed below;

Balanced System
One in which the pressure drops of the balancing devices have been adjusted such that 
every component of the system, at design conditions, receives the correct water flow volume. 
Any variation from the design set-up, such as a control valve closing, will result in a deviation 
from the balanced condition.

Self Balancing System
A system that utilises valves that incorporate spring loaded cartridges. Such valves will only 
pass the designed amount of water. Attempting to push any extra volume through the valve 
simply results in the cartridge moving against the spring. Providing that the water pump is 
capable of generating sufficient pressure to overcome the frictional resistance of the index 
run pipe work, the terminal unit pressure drop and approx 15kPa extra, the system will be in 
perfect balance and remain so despite changes in the control valve positions.

Full Stroke Modulation and Balancing
A system that incorporates Optima® control valves with all terminal units. These valves 
incorporate a self balancing cartridge, flow control device and modulating component. They 
always have full stroke movement no matter what flow rate is required.

The advantages of self balancing are substantial and can result in major cost savings on 
projects. There is no mystery as to how it is achieved and many examples are in existence 
that can be examined, should you desire to do so. Fan Coils that are factory fitted with such 
valves and set to the design flow rate, provide “plug & play” solutions that are becoming 
most popular in the market place. Is it not time to come down off the See Saw?
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Notes



Useful Info

1000 litres = 1m3

1 l/s = 3.6 m3/h

100 kPa = 1 bar ≈ 9.8m head water

Pump power (kW) = Pressure (kPa) x flow rate (m3/h) / pump 
efficiency

1kWh electricity ≈ 0.5 kg CO2 released
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