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Figure 2. Efficiency variation of different type of boilers

Figure 3. Load-duration curve of the heating season

Suggested steps of utilization 
In order to reach higher seasonal efficiency following tasks has to be performed taking into account 

conditions of high quality installation:
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Expected results
• Better adjustment of new boiler installations to  heating and domestic hot water demands
• Dissemination of new, up to date technologies 

(e.g. condensing boilers, new circulation pumps)
• Introduction of quality control to the boiler installation field
• Information and convincing market actors to choose quality against lowest installation price solutions, 

because quality solution gives lowest cost level taking into account total lifetime
• Higher comfort
• Less fuel consumption
• Cost saving
• Reduction of CO2 and pollutant emission 
• Stimulation of the boiler market

In the following table expected results of different actions are summarized 
Area of 
improvement

Actions for improvement Potential energy 
savings*

price difference /
extra material and 

labour costs in 
Euro*

Heat 
generation

Condensing boiler, floor-standing 
(oil/natural gas)

10-12 % 1000-2500

Condensing boiler, wall mounted 
(oil/natural gas)

8-10 % 400-800

Optimised settings (heating control 
system)

up to 5 % 0,5 h

Heat 
distribution

Insulation according to legal 
requirements

5-10 % 6-8 €/m tube

Heat 
dissipation

Installation of thermostatic valves 
(unless for underfloor heating or similar)

up to 10 % 25 €/pcs (without 
install.)

35 €/pcs. (incl. 
installation)

Circulation 
pumps

Correct sizing and optimal setting, 
retrofit

60-90 % of 
electricity

0,5-1 h/pump

Use of Europump class A circulators 150-200 Euros/pcs.
Domestic hot 
water 
generation

Optimisation of the system 2 % 0,5 h

Operation start-
up and 
adjustment

Hydraulic optimisation 5 % 300 to 400 Euros 
for a 100-130 m2

home
Overall Fuel: 15% - 20 %

including 
condensing 

boiler
Electricity: 60 %

Table 1. expected results of different actions

Conditions and basics of measurement concept
In order to determine efficacy of high quality installations seasonal efficiency is intended to measure at 

certain systems, where new approach has been applied. The standard prEN 15378 is going to specify procedures 
and optional measurement methods to be used for the inspection and assessment of energy performance of 
boilers and heating systems to provide advice to users on the replacement of boilers, other modifications to the 
heating system and on alternative solutions as required by article 8 of Council Directive 2002-91-EC.  Annex D 
and E of this standard contains the description of the procedure in detail. The method applied in this standard is 
based on indirect boiler efficiency determination principal. This means that all possible waste items are 
measured or estimated. Boiler efficiency and seasonal boiler efficiency can be gained taking onto account all 
these losses.
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Main losses are followings:
 Flue gas heat loss
 Unburnt combustibles (CO, HC, soot)
 Boiler surface heat loss
 Standby loss – losses through the chimney with burner off

For determination of above mentioned losses following parameters should have been measured in the same 
point, preferably with a multifunction device (combined probe), using an instrument complying with EN 50379:
• θfl flue gas temperature (°C)
• O2 fl,dry oxygen dry flue gas contents (%)
• CO flue gas contents (ppm)
• Bacharach test
• θair combustion air temperature (°C) shall be measured at the burner intake.
• HUMair combustion air relative humidity . Assume 50% if not measured
• HUMfl flue gas relative humidity. Assume 100% if not measured
• Boiler surface temperature (°C)

This method is dealing with the boiler itself. It does not take too much attention to installation and 
operational circumstances. Some installation and operational condition slightly modify the efficiency calculated 
by this standard, but has significant effect on actual seasonal heating efficiency and reduce or increase actual fuel 
consumption. 

Applied measurement concept is going to apply in BOILEFF is based on direct boiler and seasonal 
efficiency determination method. Direct means measurement and comparison of useful energy with energy 
content of consumed fuel and auxiliary energy. For this purpose following quantities shall be measured and 
stored for investigated period or season:

 Fuel consumption
 Electrical (auxiliary) energy consumption
 Useful heat supply by heating and by hot water supply side.

Seasonal efficiency can be determined from these data:
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Advantage of this process is that all major and minor effect is taken into account in this efficiency. From the 
viewpoint of Guaranteed Performance Quality (GPQU) it is the best way to apply. Disadvantage of this method, 
that it has not got any information about the distribution among waste items and can not be given any advice 
how to reduce wastes and improve further the efficiency. When someone is not satisfied with the efficiency 
waste measurement has to be performed according to the standard. 

Figure 4. Connection of meters to the heating system
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Summary
It can be stated, that seasonal efficiency of boilers is much lower in most of the cases than nominal 

efficiency, because of installation failures. Project partners Austrian Energy Agency (coordinator from Austria), 
Wuppertal Institute (Germany), Innoterm Ltd. (Hungary), the Regulatory Authority for Energy (RAE from 
Greece), and the University of Rovira i Virgili (Spain) pursue the goal of improving the quality of boiler 
installations through developing and testing of two new market approaches. Declaration of high quality 
installation terms and conditions describes how a good installation should be performed. This declaration 
contains tasks from dimensioning through installation till control and maintenance. The installer might give a 
performance guarantee (annual use efficiency) for a new installed boiler. In order to determine efficacy of high 
quality installations seasonal efficiency is intended to measure at certain systems, where new approach has been 
applied. At the end of the project more exact energy end cost saving data will be available. 
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