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Underfloor heatings for beginners 

Underfloor heating has become really popular. One of the reasons is that one can get an "invisible" heating without 
radiators as rarely is an ornamental for interior design. This article describes the basic principles in order to 
understand a waterborne underfloor heating installation and which assumptions are necessary in order to get a 
proper functioning of the system.  
How does underfloor heating work, what is an underfloor heating shunt and what is a manifold and how do you 
regulate an underfloor heating system? 

Heating installations are legally do it yourself work, as long as you are not directly connected to the district heating 
(without heat exchanger). Here is lots of money to save by doing it yourself. 

Prerequisites for high comfort with underfloor heating 

Not all houses and apartments are suitable for underfloor heating. In order to achieve a high level of comfort the 
house must be well insulated since the inlet temperature for underfloor heating pipes do not have the same high 
temperature as radiators. If the temperature is too high, the floors feels uncomfortable hot. If there are wooden 
floors the supply temperature is only 27-28 degrees only and it is not enough to achieve a reasonable level of 
comfort in a poorly insulated house from the 1960-70s. However, one can still obtain a good comfort, if you 
combine radiators with floor heating. The optimal isolation below underfloor installations are minimum 300 mm. 

Underfloor heating system 

Underfloor heating system consists of three main parts, each with its own function: 

• Circuits/loops which are the pipes, which is located in the floor. In principle it is the radiators, which have 

been laid down in the floor. 

• The manifold which distributes the heat to the individual circuits. 

• The underfloor heating shunt that pumps the water around in the underfloor circuits/loops via the 

manifold. 

Circuits/loops are special plastic pipes – so-called pex-pipes - which are very flexible and can be bent by hand. The 
pipes can be laid out in multiple patterns, of which the spiral/snails pattern provides the best warmth distribution 
and flow in the floor. The principle is that supply and return pipes are located side-by-side across the floor. 

 

The spiral/snail pattern 
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Good advices when installing the underfloor pipes: 

• For in-situ casted concrete, there must be a minimum 30 mm insulated edge along all the walls, so the heat 

from the floor is not transferred to the walls. 

• The hot supply pipes are first installed along the external walls, which are the coldest areas on the floor. 

• 20 mm pipes are preferable instead of 16 mm pipes because there may be twice as much water in one 

meter 20 mm pipe compared with a 16 mm pipe. More water means more heat can be distributed with the 

same pressure. 

• Maximum length for the circuits/loops is 120 m for 20 mm pipes and 90 m for 16 mm pipes due to the 

higher resistance in 16 mm pipes. 

• A distance between the hoses of 15 cm is better than 30 cm since it gives higher comfort at lower supply 

temperature. Then the system is also prepared to be supplied from an air/water or a soil heat pump. 

• In the bathroom the hot supply pipes are first installed in shower cabin for good comfort. 

• As few and as small bends as possible because each bend make water resistance in the pipes. In the picture 

above, there are 19 pieces of 90-degree bends and 2 pieces of 180 degrees - a total of 2070 degrees bends. 

If a back and forth pattern was used, there would be 15 pieces of 180 degrees bends and 2 pieces of 90 

degrees - a total of 2880 degrees bends. Therefore, considerably less resistance in the pipe, if the spiral/ 

snail pattern is selected. 

• Notes how many meters of pipes you have used for each circuit/loop. This you need for adjusting the 

system. 

 
The manifold distributes the hot water to the individual circuits/loops as needed. At the underfloor heating 
manifold valves are placed at the supply part, which regulates the flow of water to each circuit/loop. This is 
convenient, since short circuits/loops with little resistance otherwise would be able to take the whole flow at the 
expense of the long circuits/loops. Adjustment of these valves is called balancing. When the water returns from the 
circuits/loops it is passing through valves placed on the return part of the manifold. Those valves regulate the 
amount of heat to each individual circuit/loop. This can be done manually (as shown on the picture) or 
automatically via room thermostats and electrical controllers (actuators) on each valve. 
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Underfloor heating manifold 

 

 

Good advises regarding the manifold: 

• Buy it as large as you need, if you later need to expand the system. 

• Place it higher than the heating pipes, so it will be easy to remove air from the system. 

• Notes on the manifold where the in the house each circuit/loop is located. 

• If you want wireless room thermostats, make sure that the distance between the actuators of the manifold 

and the thermostats do not become so big that they can't connect each other. 

• Notes on the back of the room thermostats which room they belong to. 

• If you both have wooden floors and in-situ casted concrete floors you can place the room thermostats 

(which can register the temperature of the floors by sensors or infrared) where the inlet for the wooden 

floor is located. Then you can increase the supply temperature above the 27-28 degrees as the wooden 

floor can withstand and get more heat in the in-situ casted concrete floors. 
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The pump shunt pumps the water around in the circuits/loops and controls the supply temperature by mixing the 
supply from the heat source with the cooled return water from the circuits/loops. The thermostat controls the flow 
of the hot water as the cooled water from the circuits/loops passes through the return. The non-return valve 
ensures that the pump only pumps to the supply parts of the manifold. With the pump it is possible to concrol the 
flow and thus the amount of heat that can be sent forward to the circuits/loops. 

 

 

 

  

 Good advices regarding the underfloor shunt: 

• The pump must be powerful enough for your system - rather a bit too large than a bit too small. 

 

More literature here: 

https://en.wikipedia.org/wiki/Underfloor_heating 

https://www.underfloorheatingsystems.co.uk/ 

https://cms.esi.info/Media/documents/Wavin_UFHroomshapes_ML.pdf 
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