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Evolution in the temperatures of the system 



Is the radiator heating system compatible 

with new houses and new 

heat- production technologies? 

A pivotal question 
 



The amount of heat required to keep a 

room warm depends solely on its 

constructional features, i.e. the 

degree of insulation from the outside 

and from adjacent rooms. This 

amount of heat is always the same, 

regardless of the heating system 

installed.  

 
 



The differences between one emission 

system and another depend on how and 

when the heat is supplied to the room. 

The lower the waste, the more the set 

environmental conditions are 

maintained and the more suitable the 

system is.  

 
 



 The assessment of a heating system must be 

based on: 

 

- comfort 

- running costs 

- installation costs 

- environmental impact 

- flexible use 

 
 



      When the temperature of the water inside the radiator 

drops, there is a change in the temperature distribution 

in the room with a sharp drop in stratification. The 

temperature gradient is reduced and the temperature at 

the occupants’ height remains virtually constant.  

= Comfort 



 
 

Aluminium radiators have low thermal inertia and can be turned 

on and off and regulated very quickly. This allow them to adapt 

to all climate conditions, to sudden changes in outdoor 

temperature or to free heat sources.  

 

This avoids energy wastage and undesired changes in indoor 

temperature.  

= Comfort + Saving 



The graph shows the ability of a  radiator heating system 

to respond to changes in indoor and outdoor 

temperatures over 3 days in winter. The temperature in 

the room does not undergo any noticeable change.  

 



The belief that radiators consume more than 

other systems is widespread. 

 
 

Consumption 

Actually, truth is the opposite. 



- The heating system must cover the 

requirements. 

- The requirements are the same, regardless of 

the heating system. 

- The differences in consumption are assessed 

over a whole season.   

 
 



 
  High consumption by the system can only  be the result of:  

- inability to follow the user’s settings 

- inability to exploit free heat sources 

- drifts in temperature compared to the set value. 

A low-thermal-inertia and low-temperature system  

is the best way to limit consumption. 



 
 Studies carried out in Scandinavian countries where high-

inertia panel heating systems are used (as they are 

thought to be more suitable for long cold periods) have 

shown that fuel consumption is  15% higher compared 

to aluminium radiators.  

U, haeting sys. Ey (kWh)
Floor heating energy 

consumption vs radiators (%)

0,4, floor heating 13945

0,4, radiators 12053

0,2, floor heating 5372

0,2, radiators 4744

+ 15,7%

+ 13,2%

Source: Peter Roots, Carl Eric Hagentoft – Floor heating, heating demand – Building Physics 2002  



Consumption: assessment using commercial 

software 

 Calculations performed using two different 

methods of operation:  

 

1) Continuous for radiators and floor heating 

2)   Intermittent for radiators and continuous for floor 

heating 



 The basic building used for the simulation is a two-storey semi-

detached house with building envelope structures that comply 

with the minimum requirements of Italian Legislative Decree 311 

for new buildings.   

 
• Province Florence 

• Altitude 40 m above sea level 

• Latitude 43.41 

• Wind zone 2 

• Growing degree days 1821 

• Climatic zone D 

• Gross volume 615.22 m3 

• Net volume 415.13 m3 

• Gross surface area  461.89 m2 

• Net surface area 147.28 m2 

• S/V 0.751 

• Mean seasonal temperature difference 9.798 °C 

• Number of heating days 166 

• Operating conditions: continuous over 24 hours, optimised activation (as per Italian law 

no. 10 and subsequent amendments). 



Results of the simulation 

 

1) Continuous operation for radiators and floor heating 

 An analysis of the data reveals a small difference in energy 

consumption in favour of radiators, which consumes 2.11 kWh/m2 per 

year less compared to floor heating systems. In economic terms, this 

difference is equivalent to about a €30 saving a year when using 

radiators.  

 

2)  Intermittent operation for radiators  

 The result is that on/off radiators consume about 35% less than 

radiating panels. (mettiamo un valore in euro) 

 If we also consider the energy required to restore the room temperature 

of 20°C after an off-period (limited to new buildings), a saving of around 

20% can definitely be achieved.  



A cost-to-benefit analysis  

cannot fail to include  

initial installation costs as well,  

which are lower with radiators. 

 

 
 



 Comparison of consumption  

between high and low temperature radiators  

in a condensing boiler system 

 
 



Virtually all existing buildings have radiators. The 

conversion to low temperature requires each 

radiator to be increased in size to compensate 

the drop in thermal output.  

In such cases, it is advisable to check whether 

the existing radiators are already oversized 

compared to the actual requirements. This will 

avoid increasing their dimensions 

unnecessarily.  

 
 

Existing buildings 



If the building complies with the 

insulation requirements, it will not be 

necessary to increase the radiators 

dimensions.  

Condensing boilers can be used without 

modifying the radiators dimensions by 

reducing the flow rate and promoting a 

higher thermal drop in the heating units. 

This results in low input temperatures 

which guarantee condensation.  

 
 

Existing buildings 



Savings that can be achieved with radiators in a low-temperature system 

compared to a high-temperature boiler system 

 
 

Existing Buildings 

Risparmio % rispetto ad impianto con caldaia ad alta temperatura

34%

45%
40%

53%

0

0,1

0,2

0,3

0,4

0,5

0,6

Caldaia a bassa

temperatura

Caldaia a bassa

temperatura + radiatori

a valvola termostatica

Caldaia a

condensazione

Caldaia a

condensazione e

radiatori a valvole

termostatiche



In order to save energy, new buildings must be well 

insulated.  

The energy requirement for heating a room is now 

much lower than in the past. 

It only takes a few hundred watts to heat an 

average-sized room, so the presence of free 

sources is of great importance in order to limit 

energy consumption. 

  

 
 

New Buildings 



The Radiator size depends on: 

 

- the building’s energy requirement 

- the design temperature 

- the place of installation 

- the type of radiator 

Radiator Size 

When the energetic need is low, it is possible to operate 

with very low water temperatures, avoiding extremely 

cumbersome radiators dimensions.  



 
 

Current use  

ΔT = 50 K 

On new up until 31/12/2009  

ΔT = 30 K 

On new as from 01/01/2010 

at ΔT = 30 K 

20 m2  room 2000/150 =  

13 elements 

600/111 =  

8 elements 

490/76 = 

7 elements 

ΔT = 50 K ΔT = 40 K ΔT = 30 K 

Output per 

section 150 W 111 W 76 W 

Current use 

(Not under law 10) 

In new buildings until  

31/12/2009 

11 March 2008 Decree 

implementing  2008 Financial 

Law 

On new as from 01/01/2010 

11 March 2008 Decree 

implementing 2008 Financial 

Law 

20 m2 
 room  

design  

ΔT = 50 K 

2000W/150W = 

 13 elements 

600W/150W = 

 4 elements 

490W/150W =  

3 elements 

Size 

Installation with aluminium radiators, centre distance 600 mm, depth 100 mm  

Example: a 20m2 room in climatic zone E 



• Fitting radiators with thermostatic valves allows the 

temperature to be regulated separately for each 

room, saving up to 15%.   

• Radiators should be located below windows 

whenever possible. 

• A reflecting panel should be placed behind each 

radiator.  

• Connect the flow pipe at the top and the return pipe 

at the bottom of the radiators (both connections at 

the bottom slightly reduce the thermal output).   

 
 

Some simple rules for saving energy 



 

 

1 mm5 mm10 mm15 mm20 mm25 mm50 mm100 mm

T8 M4

T7 M4

T6 M4

T6 M3

T7 M3

T8 M3

T1 M4

T2 M4

T3 M4

T4 M4

T5 M4

Temperature

Distanza

Mappa Termica Posteriore - Alimentazione 100W

32,50-35,00

30,00-32,50

27,50-30,00

25,00-27,50

22,50-25,00

20,00-22,50

17,50-20,00

15,00-17,50

12,50-15,00

10,00-12,50



Spatial variation of the temperature 
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Vertical gradient according to radiance and position  
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Spatial temperature change Spatial variation of the temperature 
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Changes compared to operating temperature 

Spatial temperature change Spatial variation of the temperature 



 
 

The first two parts of UNI TD 11300 were published in May 2008. 

 

“Energy performance of buildings”  - national implementation of UNI 

EN ISO 13790:2008 and in replacement of UNI 10379:2005, UNI 

10347:1993 and UNI 10348:1993. 

UNI TS 11300 

Part 1 covers the determination of a building’s thermal energy 

requirement for air conditioning in summer and heating in winter. 

Part 2 covers the determination of primary energy requirements 

and efficiency for heating in winter and the production of domestic 

hot water.  

  



 
 

Part 2 contains the standard output efficiency and regulation 

efficiency values for various emission systems, radiators and 

panels, an analysis of which leads to the obvious conclusion 

that any system can achieve a high output and hence 

reduced consumption if designed correctly – the difference 

will lie in the development costs.  

UNI TS 11300 



 
 



 
 



A radiator system is perfectly compatible 

with low temperatures. 

It is in fact one of the best possible 

applications in both existing and new 

buildings.  

 
 

Radiators and low temperatures 



Thank you very much 

 
 


