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Executive Summary

Executive Summary

Space heating is the largest component of energy consumption in households in virtually all member
states, accounting for 67 % at the level of the EU 15, followed by water heating and appliances. [1]

Demonstrations based on laboratory analyses show that new condensing boilers achieve efficiencies
of more than 100 %, both for gas and oil boilers. This contrasts with results of field studies in real
conditions which show that the seasonal efficiencies of boilers are up to 15 — 20 % lower than under
optimal conditions in demonstration cases. [2],[4] While new condensing boilers are already highly
efficient with little room for improvement, the installations of heating systems still offer broad opportuni-
ties for efficiency improvements. This observation could also be verified by the German research
project “Optimus” which dealt with the optimization of installed heating systems. [3]

The general objective in the first project phase was to gather and condense information on existing
boiler installations with a focus on the actual quality of these installations resp. on failures and mis-
takes that are commonly made leading to a decrease of the efficiency of these heating systems. The
following tasks were performed [6]-[9]:

e Literature analysis of studies and field test reports dealing with boiler efficiencies in practice

e Interviews with market actors

e Analysis of typical weaknesses of boiler installations by performing of 75 audits in Austria,
Germany, Hungary, Spain and Greece

The audits revealed the following installation weaknesses:

e Incorrect boiler sizing — no heat load calculation performed (66 % of the analysed heating sys-
tems)

e Too high exhaust gas losses, surface losses and/or ventilation losses (72 %)

¢ Insufficient insulation of armatures and pipes (93 %)

e Missing control systems, e.g. thermostatic valves, etc. (57 %)

¢ No hydraulic balance performed (95 %)

In total 27 major weaknesses were identified, summarised, published in a list and communicated to
the national stakeholder groups (installers, end-consumers, etc.) in order to raise the awareness
concerning energy efficient heating systems.

Starting from the observation that there exist serious shortcomings in common heating system installa-
tions, the project consortium consisting of the project partners Austrian Energy Agency (Austria),
Wuppertal Institute (Germany), Innoterm (Hungary), the Regulatory Authority for Energy RAE
(Greece), and the University of Rovira i Virgili (Spain) initiated a project to improve the quality of new
boiler installations by developing and testing of two new market approaches.

The first market instrument is called “Declaration of High Quality Installation” (DHQUI). This declara-
tion is included in the contract between installers and end consumers. It provides a checklist of quality
criteria for a high quality installation. The second instrument is called “Guaranteed Performance Qual-
ity” (GPQU). The installer should be able to pledge a certain seasonal efficiency of his high quality
installation.
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The following main criteria of the heating system based on a condensing boiler were identified to be
essential for the seasonal efficiency of an optimally installed boiler’:

1. Is the boiler located inside or outside the heated area?
2. Is the boiler equipped with a bypass valve?

3. Are radiators or panel heating systems used?
4.

Is the boiler fuelled by gas or oil?

By the following formula the installer can forecast the seasonal efficiency of an optimally installed gas
or oil fuelled condensing boiler in the GPQU.

Na = 89% * (1 — 3%*0) * (1 + 4%*1) * (1 — 3%*V) * (1 — 1,5%*W) 1)

The four parameters (O, I, V und W) have to be chosen by the installer according to the specific heat-
ing system:

Oil fuelled condensing boiler 0 =1 Gas fuelled condensing boiler 0=0
Boiler located inside heated area =1 Boiler located outside heated area =0
Boiler equipped with bypass valve V= Boiler without bypass valve V=0
Radiators | wW=1 | Panel heating W=-— Radiators and panel heating W=0

Both approaches (DHQUI and GPQU) were tested and evaluated by field tests under real conditions
in the heating period 2008/2009. For the field tests, typical residential buildings with heat loads up to
20 to 25 kW have been taken into account.

In total, metering results were achieved in 23 gas heating systems, 3 oil heating systems and 3 bio-
mass heating systems in Austria, Germany and Hungary. In average, the gas heating systems
achieved a seasonal efficiency of 87,9% (GCV)Z, the two oil heating systems 85,0% (GCV), the pellets
system 90,6% (NCV3) and the firewood boiler 74,2% (NCV). BOILeff installations outperform standard
systems (stock consideration) by 11,9 (gas), 10,0 (oil), 16,6 (pellets) resp. 7,2 (firewood) percentage
points. Due to the low number of heating systems with oil and different biomass technologies (and
biomass fuels), for comparison reasons, an in-depth analysis was carried out for gas heating systems.

The 8 Austrian test cases show a maximum deviation of 3 percentage points of the determined sea-
sonal efficiency compared to the calculated value in the GPQU. Due to this fact a security band for the
guaranteed seasonal efficiency of 3 percentage points may be considered. Unfortunately two Hungar-
ian test cases show a negative deviation of 5% resp. 5,6%. Accordingly, for Hungarian heating sys-
tems a larger security band (up to 6%) must be suggested. Taking into account that a random choice
of condensing boilers on a different price and efficiency level installed by different installers took place,
it may be further concluded that installers using certain brands and models (of this brand) will outper-
form GPQU values in either case (based on DHQUI installations)(!)

Although, the validation of both concepts could be achieved within the project a full validation and
quantification of effects including the different boiler brands and models and also the different installa-

! Optimal installation means that the installation fulfils the criteria of the “Declaration of High Quality Installation”.
2 GCV is the abbreviation for gross calorific value, also known as higher heating value.

3 NCV is the abbreviation for net calorific value, also known as lower heating value.
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tion qualities would need a large-scale field test. The validation for interested installers — as already
mentioned above — knowing best their installed boiler brands and models — may be achieved much
easier by using their normal or slightly adapted business models.

The following parameters contribute positively to the seasonal efficiency: (i) boiler is placed in the
heated area, (ii) boiler has no bypass valve, (iii) heat dissipation by floor heating system, and (iv)
additional solar thermal system. Positive correlations to the seasonal efficiency were analysed for the
following parameters: (i) increasing heat and work load, (ii) low overdimensioning, (iii) low domestic
hot water demand, and (iv) high energy demand. Problems could be identified in test cases with low
heat loads. In these cases boilers are often overdimensioned; sometimes installers did not care to
perform heat load calculations or there was no suitable boiler model available.

The field tests revealed also improvement potential of present heating systems, the following recom-
mendations to the boiler manufacturers could be derived:

e Improvement of the hydraulics of small wall-mounted and floor-standing compact boilers

¢ Installation of measurement devices in heating systems for achieving automated energy bal-
ances

¢ Reduction of the auxiliary electrical energy consumption in small heating systems for detached
and semi-detached houses

e Improving the overall efficiency of integrated heating systems, especially heating systems in
combination with thermal solar systems and/or other RES systems for hot water generation
and space heating

In-depth analysis of 14 gas heating systems showed annual energy savings of 106.708 kWh (& 7.789
kWh per test case in average for Austria, @ 7.400 kWh per test case in Hungary); including the 2 oil
and the 2 biomass systems the savings accumulate to 140.206 kWh. The CO,, emissions of the
Hungarian test cases were reduced by 8.441 kg/a (d 1.407 kg/a per test case), in Austria the reduc-
tion amounts to 15.765 kg/a (@ 1.971 kg/a per test case). In total, the CO,q savings amount to 24.206
kg/a (@ 1.729 kg/a per test case), which is reduction of almost 30% on average.
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Figure 1 Energy savings in % compared to the old systems; the 6 Hungarian results are coloured red,
the 8 Austrian are blue; the energy savings on average are indicated by the green line. AT stands for
Austrian test cases, HU for Hungarian ones. The numbers correspond to the consecutive numbers of
the field test objects (Source: Austrian Energy Agency)

In Austria, presently approximately 62,545 GWh/a are required for space heating and domestic hot
water. The Austrian Energy Agency assumes final energy savings of up to 13.3% by a total exchange
of the heating stock by BOILeff installations. This correlates to a possible reduction of greenhouse gas
emissions of up to 4.74 Mio. t per year. Final energy savings of 4,300 GWh/a and a reduction of
greenhouse gas emissions of 890,000 kg/a can be achieved. Innoterm expects energy savings of
3,200 MWh/year in Hungary. URV Crever estimates annual energy savings of about 350 MWh/year in
Spain.

The assessment of the two new proposed market approaches based on a questionnaire exercise
including 64 boiler owners and 35 installers came to the following results. The customers as well as
the installers regard the DHQUI approach as realistic whereas the GPQU is only partly agreed with at
the moment. It seems that too many questions are still open (e.g. the open question regarding an
independent arbitrator in case the guaranteed efficiency is not achieved).

Generally the agreement in Austria and Germany is higher than in Hungary, Greece and Spain but the
customers’ motivation to implement a high quality installation matches the installers’ in all participating
countries: Customers want a high quality installation to save greenhouse gas emissions and money,
installers see the possibility to extend their business activities via a clear differentiation from cheap
installations.

Because of the higher installation quality, both the customers and the installers expect fuel savings
between 5 % and 30 %. The customers principally accept additional costs, which will result from
DHQUI and GPQU, though there are some differences between countries regarding the amount of the
additional costs. It is agreed that additional costs could be reduced partly by the general integration of
heat and electricity meters into the heating system.

The following problems have to be overcome for the future implementation: Insufficient transparency
of the installation quality for customers, more personal and time efforts for acquisition and higher
efforts for the initial setup by installers.
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These obstacles can partly be overcome by the installation of an independent arbitrator, who can
mediate in case of problems. Nearly all customers and installers in the participating countries agree to
such an institution, though big differences and uncertainties exist concerning the question which
institution or person could execute such a role.

An important measure to overcome insufficient transparency for the customer and to reduce time
efforts for acquisition of the installer could be the invention of a “Guaranteed Installation Quality Label”
for installers who are certified to carry out high quality installations. All customers in the participating
countries agree, the installers generally agree as well but show a different grade of agreement in the
different countries: Austria 50 %, Germany, Hungary, Spain 70 % to 80 % and Greece 100 %.

The BOILeff activities could contribute to a new voluntary measure to increase the energy efficiency in
heating systems and could build-up on article 8 (inspection of boilers and heating systems) of EPBD
and relate to LOT1 & 2 of the Ecodesign Directive.






Introduction

1 Introduction

Space heating is the largest component of energy consumption in households in virtually all member
states, accounting for 67 % at the level of the EU 15, followed by water heating and appliances. [1]

Demonstrations based on laboratory analyses show that new condensing boilers achieve efficiencies
of more than 100 %, both for gas and oil boilers. This contrasts with results of field studies in real
conditions which show that the seasonal efficiencies of boilers are up to 15 — 20 % lower than under
optimal conditions in demonstration cases. [2],[4] While new condensing boilers are already highly
efficient with little room for improvement, the installations of heating systems still offer broad opportuni-
ties for efficiency improvements. This observation could also be verified by the German research
Project “Optimus” which dealt with the optimization of installed heating systems. [3]

Starting from the observation that there exist serious shortcomings in common heating system installa-
tions, the project BOILeff was initiated by the consortium consisting of the project partners Austrian
Energy Agency (Austria), Wuppertal Institute (Germany), Innoterm (Hungary), the Regulatory Authority
for Energy RAE (Greece), and the University of Rovira i Virgili (Spain) in order to improve the quality of
boiler installations by developing and testing of two new market approaches.

The first market instrument is called: “Declaration of High Quality Installation” (DHQUI). This declara-
tion is included in the contract between installers and end-consumers. It provides a checklist of quality
criteria for a high quality installation. The second instrument is called: “Guaranteed Performance
Quality” (GPQU). The installer should be able to pledge a certain seasonal efficiency of his high qual-
ity installation. A field test of about 50 installations during the heating period 2008/2009 was foreseen
in Austria, Germany, Hungary, Spain and Greece to evaluate the practicality and effectiveness of both
new approaches.
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2 Typical weaknesses of boiler installations

The general objective in the first project phase was to gather and condense information on existing
boiler installations, with a focus on the actual quality of these installations resp. on failures and mis-
takes that are commonly made leading to a decrease of the efficiency of heating systems. The follow-
ing tasks were performed: [6]-[9]

Literature analysis of studies and field test reports dealing with boiler efficiencies in practice
Interviews with market actors

Analysis of typical weaknesses of boiler installations by performing of 75 audits in Austria,
Germany, Hungary, Spain and Greece

The audits revealed the following installation weaknesses:

Incorrect boiler sizing — no heat load calculation performed (66 % of the analysed heating sys-
tems)

Too high exhaust gas losses, surface losses and/or ventilation losses (72 %)

Insufficient insulation of armatures and pipes (93 %)

Missing control systems, e.g. thermostatic valves, etc. (57 %)

No hydraulic balance performed (95 %)

In total 27 major weaknesses were identified, summarised, published in a list and communicated to
the national stakeholder groups (installers, end-consumers, etc.) in order to raise the awareness
concerning energy efficient heating systems (see next table).

Table 1 List of failures and shortcoming with respect to boiler installations

agRrwh=

©CoN®

15.

16.
17.
18.

Oversized boiler

No or insufficient isolation of the boiler

No lock valves at the boiler (at inflow and outflow)

No operating hour counter

Boiler in stand by operation mode during the summer period, even if no hot water produc-
tion is needed

Oversized circulation pumps

Circulation pumps without control system and adjusted on highest power level

No or insufficient isolation of the circulation pumps

Continuous operation of the circulation pumps (over whole heating season or even over
the whole year)

No hot water storage tank installed

Too high temperature in hot water storage tank

Insufficient isolation of hot water storage tank

No thermal layered hot water storage tank used

Size of hot water storage tank not adapted to the actual demand

No control system integrated in the heating system (only on/off operation, no specified
heating periods, no night set-back of boiler or circulation pumps)

Wrong adjustment of flow temperature (adjustment of the heating curve usually too high)
No temperature control devices at hot water flow and return flow

No or insufficient isolation of pipes in the heating room
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19.

20.
21.
22.
23.

24.
25.

26.
27.

Too long time periods between maintenance services (no maintenance service in the last
three years)

No thermostatic valves installed at the radiators

Radiators partly sheeted by furniture

Air in the heating circuit (pipe system)

Indoor temperature sensor placed inadequate (e.g. placed in a room with a second heat-
ing system)

Outside temperature sensor placed inadequate (e.g. sensor placed at direct solar radia-
tion)

Control system for summer/winter operation not adjusted

No hydraulic balance of the heating system is/was performed

Heat water circuit connected direct to the public water pipe system (the specific prepara-
tion of heat water isn’t possible)

A summary of results both of performed audits and typical weaknesses is available in [10] und [11].

These results were also the basis for developing of the Declaration of High Quality Installation
(DHQUI; see the following section) and the Performance Guarantee Modules (GPQU; see also the
following section).
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3 High Quality Declaration (DHQUI) and Performance
Guarantee (GPQU)

3.1 General

Due to missing information in “regular” quotations of installers, the end-consumer is not able to evalu-
ate the efficiency of a new heating system. The main selection criteria for the system and the installer
is the price. Consequently, most end-consumers choose the cheapest offer which is usually not the
most efficient one. In the frame of BOILeff project two instruments were developed in order to visualise
how an optimum of efficiency can be achieved. The first one is a Declaration of High Quality; the
second one is a Performance Guarantee for highly efficient installations. These two services are
supposed to help to establish energy efficient heating system as a second criterion for the end con-
sumers’ choice beside the investment costs.

The Declaration of High Quality (DHQUI) contains the main quality criteria for an optimal refurbishment
or new installation of a heating system. The compliance of these quality criteria should become part of
the quotation of the installers to the end-consumers. This is not only beneficial for the customer but
also for the installer, who will be able to prove the value of his work which allows to differ from cheap
“inefficient” installations.

By the use of the Performance Guarantee the installer has the possibility to guarantee the end-
consumer a certain (high) value for the seasonal efficiency of his new efficient heating system.

3.2 High Quality Declaration (DHQUI)

The typical business case of BOILeff installations (residential buildings with a nominal heat load of
about 20 to 25 kW) includes the modernisation of old heating systems. When the heating system
breaks down and the building owner receives the information from the installer that a repair service is
very expensive and doesn’t pay off any more, then the developed BOILeff services should take place.

An end-consumer can usually only judge the investment costs for his future heating system. He is not
in the position to evaluate the quotation whether the new heating system will perform in an energy
efficient way or not. The end-consumer receives in the quotation only information about components,
materials and a summary of working hours (in the best case) necessary to install the new heating
system or to make changes in the old system.

For this reason, the end-consumer can evaluate the quotations only according to the price, not to the
quality. Consequently, installers have difficulties to establish quality-orientated business models. In
order to address this issue, a set of quality criteria was developed to assure installations in an energy
efficient way.

The declaration of high quality installation includes the following major criteria:

¢ Implementation of a heat-load calculation

e Installation of a high efficient boiler technology (e.g. condensing boilers)

e Calculation of the hydraulic system for dimensioning of the circulation pump
e Installation of high efficient circulating pump(s)
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e Correct dimensioning of the domestic hot water demand and installation of the corresponding
storage tank

¢ Implementation of the hydraulic balance of the heating system

e Implementation of pipe- and armature insulation

The Declaration of High Quality (DHQUI) was developed and specified for the countries Austria,
Greece, Germany, Spain and Hungary. The different criteria and the implementation possibilities of
this declaration by installers got discussed in several stakeholder meetings in the different countries
taking into account their perspectives in developing this new service. The country specific versions are
attached in Annex 9.1.

In general, the contents is split into a general part and into check lists for the heating system. The
general part makes the quality criteria easily accessible and comprehensible for the end-consumer
and supplies the installer with arguments for high quality installations and against cheap standard
offers. The check lists of the DHQUI provide the quality criteria of a high quality installation and should
become a part of the quotation of installers. A detailed discussion showing and(!) explaining the differ-
ent criteria would be beyond the scope of this report; the documentation is available in [14], [15] &
[23].

Installations fulfiling DHQUI quality criteria receive higher prices than conventional ones due to addi-
tional services and additional components. These additional costs have to be paid by the end-
consumers. For this reason the installer has to provide the end-consumer additional information justi-
fying the higher costs by showing the energy savings in the long run. This additional information is
given in form of performance guarantees (GPQU), more details of the performance guarantee is
provided in the next chapter.

3.3 Guaranteed Performance Quality (GPQU)

In the “Guaranteed Performance Quality” (GPQU) the installer guarantees a certain quality standard of
the new heating system to the end-consumer. This guarantee centres either on the seasonal and the
annual energy demand resp. the annual energy savings compared to the old system. Obviously the
end-consumer’s user behaviour will have a big influence on the energy demand; but also the seasonal
efficiency can be influenced by the user. Accordingly at the beginning of the project three types of a
performance guarantee were considered:

1. Optimal case: The seasonal efficiency and the energy savings compared to the old system
can be forecasted in a small security band and therefore be guaranteed.

2. Second case: The energy savings differ heavily from the forecasted values due to the individ-
ual customer behaviour (rebound effects, changes in use etc.), which only allows the installer
to mention a non-obligatory number for the energy savings, still the seasonal efficiency of the
new system can be estimated and guaranteed.

3. Third case (worst case): Neither efficiency values nor energy savings can be forecasted within
an acceptable security band. The installer can only inform the customer about the energy sav-
ings and seasonal efficiencies without obligation.
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For the calculation of the seasonal efficiency and the energy savings of the new high-quality system
compared to the old heating system, a calculation method and tool was developed based on the
“finger print method” of the German University of Applied Sciences in Wolfenbuittel.

The fingerprint of a boiler in a heating system is a tool, which allows to judge the performance of a
boiler [17].
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Figure 2 Fingerprint of a boiler in a heating system (Source: [17])
Parameter definition: g ... average stand-by losses; 1 ... efficiency of the boiler

Based on the fingerprint method two modules were worked-out for the GPQU within the BOILeff
project:

e Module | — Applying the finger print method by executing of an audit at the end-consumer’s
site taking into account the characteristics of the building, the heating system and the cus-
tomer‘s behaviour!

e Module Il — Applying the finger print method by using an empirical equation(s) mainly taking
into account the characteristics of the new boiler!

In Module I, the “finger print” method was adapted to the typical business models of installers as
follows:

During the first visit(s) at the customer site the installer has to record the required input data for the
calculation tool. Subsequently, he performs a heat load calculation of the building. Next steps include
the calculation of the average power for the consumption of domestic hot water (Q,,,, ) and distribu-

tion loses (Q)).

Next steps include the identification — normally listed on the specification sheets — of the boiler capac-
ity and the stand-by losses both of the old and the new boiler. After that, the calculation of the mean
heating load (Q, , ) within the heating period has to be performed. From this value the mean boiler
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capacity (QK,m) is derived and in consequence the mean fuel input (Q'F,m’l) within the heating period

is derived using the following equations:

Qh,m = H*(tHG _ta,m)

H =Heat load of building [k K] 2)
t,c =Averagetemperature levelstarting heating [K]

t,,, =Meanambient temperaturein the heating period [K]

QK,n1 = Qh + Qd + QTWW
Q, = Heat output [kI7'] (3)

Q, = Losses of distribution system [k/V]
Oy = Power for domestic hot water [£77]

) 1 ) )
QF,m,l :[_qBJ QK +q78*QK,N
g Mk K

q = Specific standby losses [kW]
n, = Efficiency of boiler[-]

(4)

O, = Nominal boiler capacity [kW]

Oy » = Nominal output of boiler [kW]

The second step includes the calculation of the mean fuel input (QW) outside the heating period

(summer period). The heat input for the domestic hot water production (QTWW) and the distribution

losses (Qd ) have to be used as follows:

. 1 . ) .

QF,m,z = ( - qBJ* (QK + QTWW) + Qi*QK,N (5)
g Mk K

As a result of the calculations the “finger prints” of the old and the new heating systems is plotted.

Figure 3 shows both the dependency of the combustion power from the outdoor temperature and the

sockets for the domestic hot water.
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Figure 3 “Finger prints” for a typical single family house with a heat load of 10 kW equipped with an old
boiler [30 kW / n = 76% (GCV4)] continuous lines and a new condensing boiler [11,5 kW/ n = 95 %
(GCV)] dashed lines (Source: Austrian Energy Agency)

The calculation of the seasonal efficiency of the boiler (respectively heating system) (7, ) is based on
the operational hours in the heating period (winter season) (/4,,) and in the summer season (4, )
(following equations (5) and (6)). The operational hours are linked to the site-specific climate situation
using statistical climate data sets (normally available by the central offices for meteorology and clima-
tology).

O = QF,m,l *hyp + QF,m,Z *hg,

Q'F'm,l = mean fuel input in the heating season [KW]

h,,, = operational hours in the heating period [h] ©)
O, .. = Nominal output of the boiler [kKW]

hg, = mean fuel input in the heating season [h]

(QK * hHP + (Qd + QTWW )* hSZ)

Or
0, = Fuelinput [kWh] 7
Other parameters already defined in equations (2), (3), (4), (5).

7741{:

Finally, the fuel consumption based on the average annual energy consumption (Qf) by using the
gross calorific value (GCV) of the used energy carrier can be calculated.

After comparing the seasonal efficiencies of the old and the new boiler system a comparison between
the efficiencies of both boilers (respective heating systems) including the fuel consumption will be
performed. Consequently, the end-consumer receives information concerning the efficiencies and

4 GCV is the abbreviation for gross calorific value, also known as higher heating value.
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future energy (and cost) savings. An example showing high efficiency savings in a typical Austrian
refurbishment case with an old heating system from the 1970s is shown in Figure 4.

Comparison seasonal efficiency OLD/NEW "BOILeff" Comparison Fuel Consumption OLD/NEW "BOILeff" System
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Figure 4 Energy savings based on “finger print” method using an Austrian refurbishment case with an
old heating system from the 70s (boiler systems are the same than in Figure 3) (Source: Austrian
Energy Agency)

The results of the field test showed that methods to forecast the energy consumption or the energy
savings are far away from being accurate, but efficiencies can be forecasted very well — in the Aus-
trian field test the deviation did not exceed 3 percentage points in any case (in depth analysis is car-
ried in the next chapter).

The main part of the performance guarantee — in Module Il — is an empirical formula to forecast the
seasonal efficiency of an optimally installed gas or oil fuelled condensing boiler. This calculation
method was developed by the Wuppertal Institute (WI) and verified and also refined by the Austrian
Energy Agency (AEA) according to the results of the field test.

The following main criteria of the heating system were identified to be essential for the seasonal
efficiency of an optimally installed® boiler:

Is the boiler located inside or outside the heated area?
Is the boiler equipped with a bypass valve?
Are radiators or panel heating systems used?

© N o o

Is the boiler fuelled by gas or oil?

By the following formula the installer can forecast the seasonal efficiency of an optimally installed® gas
or oil fuelled condensing boiler with a security band of three percentage points.

Na = 89% * (1 — 3%*0) * (1 + 4%*1) * (1 — 3%*V) * (1 — 1,5%*W) (8)

The four parameters (O, I, V und W) have to be chosen by the installer according to the specific heat-
ing system:

Oil fuelled condensing boiler 0O =1 Gas fuelled condensing boiler 0=0

Boiler located inside heated area =1 Boiler located outside heated area =0

° Optimal installation means that the installation fulfils the criteria of the Declaration of High Quality Installation.
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Boiler equipped with bypass valve V=1 Boiler without bypass valve

V=0
Radiators ‘ W =1 | Panel heating | W = -1 Radiators and panel heating W=0

The calculated seasonal efficiency are based on the gross calorific value (GCV).

Taking into account the discussions within the stakeholder meetings consensus was achieved to use
the most — for the installer — user-friendly Module Il concept. The national versions are attached in

Annex 9.3.
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4 Field Testing

4.1 Configuration of the Field Test

The main outcome of the field test was to assess the two market approaches (DHQUI and GPQU)
under market conditions in real heating installations and to achieve concrete field test results. [18] -
[20]

In total, 336 end-consumers and 110 installers showed interest in DHQUI and GPQU services in the
participating countries. For example, URV-CREVER reported that BOILeff project provoked a great
interest among installers and other stake-holders in the Spanish heating sector. More than 20 in-
stallers showed interest in taking part but finally only 7 of them were able to take part in the field tests.
These installers presented a total of 14 installations located in Catalunya and Madrid. In Greece, focus
was given to the development and the spread of DHQUI. RAE managed to gather more than 200
signed DHQUI forms, by over 10 boiler installers and associations, from all over Greece. More than 20
customers received the declaration and from now on, Greek boiler installers will inform their customers
about the DHQUI approach.

The project partners had to experience a major drop-out rate concerning installations with measure-
ment equipment. Although 53 end-consumers and 44 installers participated in the field testing exer-
cise, at the very end metering results could be achieved in 29 systems (23 gas heating systems, 3 oil
heating systems, 3 biomass systems) in Austria (13 cases), Germany (6 cases) and Hungary (10
cases). Unfortunately, none measurement results could be achieved in the southern countries in Spain
and Greece.

Due to the low number of heating systems with oil and different biomass technologies (and biomass
fuels), for comparison reasons, the in-depth analysis was only carried out for gas heating systems. 14
gas heating systems fulfil the criteria of the DHQUI in a sufficient way. The results of these 14 gas
heating systems were analysed in detail. The results are shown in chapter 4.2.

4.2 Analysis of the Field Test Results

4.2.1 Accuracy of the GPQU Formulas

An important task of the BOILeff project was to create methods to forecast seasonal efficiencies of
boilers. Therefore a formula was developed, as explained in the previous chapter. The following table
shows the accuracy of this formula on the basis of the results of the transnational field test. The follow-
ing table shows the key data for this analysis.

11
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Table 2 Efficiency of the 14 gas heating systems in comparison to the forecasted values of the GPQU
formula. AT stands for Austria, HU for Hungary. The numbers correspond to the consecutive numbers

of the field test objects. (Source: Austrian Energy Agency)

Measured Calculated Calculated Deviation of Deviation of

NI efficiency efficiency by efficiency by | metered value | metered value

[%] o | GPQU formula 1 | GPQU formula2 | from GPQU1 | from GPQU 2
based on GCV [%] [%0] [%] [%]
HU 1 93,4 90,8 91,1 2,6 2,3
HU 2 90,1 87,3 87,6 2,8 2,5
HU 3 88,9 87,3 86,3 1,6 2,6
HU5 83,8 87,3 86,3 -3,5 -2,5
HU 6 80,7 87,3 86,3 -6,6 -5,6
HU 7 80,0 87,3 85,0 -7,3 -5,0
AT 1 86,7 90,8 88,4 -4.1 -1,7
AT 2 87,8 90,8 88,4 -3 -0,6
AT 4 82,4 87,3 85,0 -4,9 -2,6
AT 5 94,8 93,6 91,9 1,2 2,9
AT 6 87,5 87,3 85,0 0,2 2,5
AT7 91,3 90,0 89,5 1,3 1,8
AT 9 88,8 90,0 89,0 -1,2 -0,2
AT 11 89,8 90,0 90,3 -0,2 -0,5

The GPQU formula 1 [17] was created by means of the results of [4]. It shows a mean deviation of
2,89% from the metered values. The GPQU formula 2 was adapted according to the Austrian field test
results [13] (see previous chapter). The mean deviation, also after including the Hungarian results, is
reduced to 2,38%. The GPQU formula 2 shows deviations of more than 3% in five cases, the GPQU
formula 2 in only two cases which also indicates that the GPQU formula 2 is more reasonable. The
following graph shows the deviations of the metered values from the two GPQU formulas mentioned in
Table 2.

6 GCV is the abbreviation for gross calorific value also known as higher heating value.

12
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HU HU HU AT AT AT BT AT|| BDeviation

deviation in %
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Figure 5 Deviations of the metered seasonal efficiencies from the forecasted value; a positive value
indicates that the heating system performed better than forecasted by the GPQU formula; for the
abbreviations see Table 2 (Source: Austrian Energy Agency)

The 8 Austrian test cases evaluated in this report show a maximum deviation of 3 percentage points of
the determined seasonal efficiency from the calculated value. Due to this fact for Austrian heating
systems installed according to the DHQUI a security band for the guaranteed seasonal efficiency of 3
percentage points can be considered. Unfortunately, two Hungarian test cases show a negative devia-
tion of 5% resp. 5,6%. Accordingly for Hungary a larger security band (up to 6%) must be suggested.

Based on this evaluation it is concluded that both concepts could be successfully proved by the results
of BOILeff project. Taking into account that there was a random choice of condensing boilers on a
different price and efficiency level, it may be further concluded that the achieved performances of
installations based on certain brands and models (of this brand) will outperform the values of GPQU
formula (based on DHQUI installations)(!)

Although, the validation of both concepts could be achieved within the project a full validation and
quantification of effects including the different boiler brands and models and also the different installa-
tion qualities would need a large-scale field test. The validation for interested installers — as already
mentioned above — knowing best their installed boiler brands and models — may be achieved much
easier by using their normal or slightly adapted business models.

4.2.2 Energy and CO,eq savings

In this section, the efficiencies as well as the energy and CO,eq savings and the workloads of the 14
gas heating systems are shown in bar charts. [21]

In the Hungarian test cases the climate corrected annual energy consumption was reduced by 44.397
kWh (& 7.400 kWh per test case), in Austria the reduction amounts to 62.311 kWh (@ 7.789 kWh per
test case). In total, energy savings of 106.708 kWh (& 7.622 kWh per test case) could be achieved,
which is a mean reduction of almost 25% (see Figure 6).
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Figure 6 Energy savings in % compared to the old systems; the 6 Hungarian results are coloured red,
the 8 Austrian are blue; the savings on average are shown by the green line; for the abbreviations see
Table 2 (Source: Austrian Energy Agency)

The CO,eq emissions of the Hungarian test cases were reduced by 8.441 kg/a (@ 1.407 kg/a per test
case), in Austria the reduction amounts to 15.765 kg/a (@ 1.971 kg/a per test case). In total, the
CO.eq savings amount to 24.206 kg/a (J 1.729 kg/a per test case), which is a mean reduction of
almost 30% (see Figure 7).
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Figure 7 CO,eq savings in % compared to the old systems; the 6 Hungarian results are coloured red,
the 8 Austrian are blue; the green line indicates the average savings; remark: due to the weighted
average (test cases with higher energy consumption contribute more) the green line does not seem to
be the average, but it is; for the abbreviations see Table 2 (Source: Austrian Energy Agency)

According to Figure 8, a BOILeff system achieves a seasonal efficiency of 87,9% on average (GCV7;
Austria: 89,63%, Hungary: 86,00%). In [5] the average efficiency of a gas condensing boiler was

! GCV is the abbreviation for gross calorific value, also known as higher heating value. NCV is the abbreviation for net calorific
value also known as lower heating value.
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determined to 86,2%, while low temperature gas boilers reach 75,5%. The efficiency of an Austrian
standard heating system is 83% (NCV) or 75% (GCV). (No values for standard Hungarian systems are
available.) Explanations concerning the two lowest efficiency values (HU 7, HU 6) are seen in the
small surface of the radiators (following Innoterm, the Hungarian project partner). Consequently the
return temperature was too high to enable condensation of the exhaust gases. Nevertheless, BOILeff
installations following DHQUI quality criteria show significantly higher seasonal efficiencies than stan-
dard installations.
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Seasonal efficiency in %
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707 T T T T T T T T T T T
HU7 HUG6 AT4 HUS5 AT1 AT6 AT2 AT9 HU3 AT7 HU2 AT11 HU1 AT5S

Figure 8 Seasonal efficiencies of the 14 evaluated heating systems of the field test; the seasonal
efficiency on average is indicated by a green line; the 6 Hungarian results are coloured red, the 8
Austrian are blue; for the abbreviations see Table 2 (Source: Austrian Energy Agency)

The following figure shows the average annual workload of each test case.
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Figure 9 Achieved workloads; the 6 Hungarian results are coloured red, the 8 Austrian are blue; the
mean workload on average is indicated by a green line; for the abbreviations see Table 2 (Source:
Austrian Energy Agency)

In [17] the average work load of the tested gas condensing boilers was determined to 9%. The BOILeff
heating systems performed with an average annual workload of 11,5% which is an indicator for an
improved dimensioning as a result of the heat load calculations.
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4.2.3 Causal interrelation of heating system parameters

A very important task is to find correlations between various variables like efficiency, workload, heat
load, overdimensioning factor, hot water demand, energy consumption, boiler attributes, climate, etc.
The most significant results were chosen and included in this section. For an optimal clarity of the
correlation between these data sets, the results are shown in scatter diagrams. To most of the graphs
a linear approximation was performed in order to show the tendencies. If a polynomial trend line is
more reasonable this type of approximation was added to the graph (e.g. to show maxima which is not
possible with a linear approximation). In most cases the Austrian and the Hungarian test cases can be
distinguished by different colours as in the previous bar diagrams.

The first graph of this series shows the correlation between the heat loads of the test cases and the
metered seasonal efficiencies. Obviously a higher heat load leads to a higher boiler efficiency.
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Figure 10 Seasonal efficiency vs. heat load of the 14 gas heating systems installed according to the
DHQUI; the 6 Hungarian results are coloured red, the 8 Austrian are blue (Source: Austrian Energy
Agency)

The next graph shows the correlation between the average boiler workload and the monthly efficiency.
In [4] it was proposed that the efficiency increases strictly monotonic with growing workload. As the
graph shows this is not the case with the heating systems of this field test.
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Figure 11 Polynomial approximation of the monthly efficiencies of the 14 gas heating systems
(Source: Austrian Energy Agency)

The efficiency maximum is at 37,5%, with higher workloads the efficiency declines again. This seems
to be contradicting to [4] where the efficiency was set to be strictly monotonic increasing with the
workload. In [4] the highest metered workload is slightly above 43% and there is only a second data
point above 40%. The data was just extrapolated to higher workloads by means of a theoretical model.
In this field test higher workloads have been achieved which is an indicator for a well performed heat
load calculation.

The next graph shows the same correlation, but with annual workloads and efficiencies.
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Figure 12 Polynomic approximation of the correlation between average annual workload and the
seasonal efficiency; the 6 Hungarian results are coloured red, the 8 Austrian are blue
(Source: Austrian Energy Agency)

Somehow this result is according to DIN 4702-8: starting from 13% the seasonal efficiency drops
down; however these values are annual workloads while DIN-norm refers to instantaneous workloads.
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The following graph shows the connection between the nominal boiler capacity and the heat load
which indicates the level of overdimensioning. The line refers to the equality of heat load and nominal
power output of the boiler (which is the optimal case and was achieved in 3 Hungarian installations).
Especially for low heat loads it is sometimes difficult to find a suitable boiler. Still, since boilers are
equipped with a modulation feature of the power output, the effect of this problem on the efficiency is
reduced.
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Figure 13 Nominal boiler capacity vs. heat load; the 6 Hungarian results are coloured red, the 8 Aus-
trian are blue (Source: Austrian Energy Agency)

The factor of overdimensioning can be indicated by dividing the nominal boiler capacity by the heat
load. The correlation between this ratio and the seasonal efficiency is shown in the next graph.
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Figure 14 Dependency of the seasonal efficiency of the heating systems on the ratio of nominal boiler
capacity and heat load; the 6 Hungarian results are coloured red, the 8 Austrian are blue (Source:
Austrian Energy Agency)

Unfortunately, both systems in which too high return temperatures impeded condensation of the
exhaust gases to a large extent (efficiencies of about 80%) are dimensioned almost perfectly. This
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pulls the trend line down towards lower efficiencies on the left side. Still the line shows that a proper
dimensioning of the boiler has a positive influence on the efficiency of the system.

The following graph shows that a higher fraction of the domestic hot water on the energy consumption
leads to a lower efficiency, according to the results of [4]. This can be explained by the fact that (espe-
cially in systems with floor heating) a higher flow temperature is needed for the hot water production
which reduces the efficiency.
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Figure 15 Seasonal efficiency vs. fraction of the energy consumption for domestic hot water; the 6
Hungarian results are red, the 8 Austrian are blue; there are only 12 data points, because in 2 test
cases the domestic hot water demand could not be metered separately due to technical reasons but
only together with the heating (Source: Austrian Energy Agency)

A further important result is documented by the following graph: The average workload of the boilers in
the field test increases with the energy demand. The conclusion can be drawn that smaller boilers are
overdimensioned more which can be caused by the fact that installers did not care if a test case had a
low heat load or there was no suitable boiler model.
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Figure 16 Connection between the annual energy consumption and the average annual workload; the
6 Hungarian results are red, the 8 Austrian are blue (Source: Austrian Energy Agency)
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According to the results of [4] and of the Austrian field test in GPQU formula three attributes were
identified that influence the seasonal efficiency of gas heating systems: (i) heat dissipation system, (i)
positioning of the boiler whether in the heated or in the unheated area, (iii) existence or absence of a
bypass valve. The following figure shows the dependency of the boiler efficiency on these characteris-
tics; furthermore the positive influence of a solar thermal systems is shown.
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Figure 17 Influence of the heat dissipation system, the position and the type of the gas boiler as well
as of a supporting solar thermal system on the seasonal efficiency (Source: Austrian Energy Agency)

Accordingly the dependencies of the efficiency according to the GPQU formula can be confirmed:

e Heating systems show a 4,3% higher efficiency if the boiler is placed in the heated area (and
not in the unheated area) due to lower storage losses.

e The benefit of a floor heating is determined to 6,2% compared to a radiator heating system.

e The heating systems without a bypass valve show a 5% higher efficiency than those with.

e A solar thermal system reduces the losses in summer (caution: all (3 of 14) solar systems are
connected with boilers without bypass valve, this might enlarge the difference); [4] resumed
that there is almost no influence of solar thermal collectors on the efficiency; a larger number
of test cases with a solar thermal system will be necessary to statistically verify this effect.

The efficiency of the heating systems is almost independent of the specific heat load (heat load per
m?) as shown by the following graph.
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Figure 18 Correlation between heat load and seasonal efficiency; the 6 Hungarian results are coloured
red, the 8 Austrian are blue (Source: Austrian Energy Agency)

In principle it could have been suggested that a higher heat load per m? leads to lower distribution
losses because the heat transport runs over shorter distances (There is an analogue effect with district
heating: If the objects to be heated are situated very closely together (high energy demand per area)
the distribution losses decline.) Nevertheless, the graph shows only a little dependency. Possibly this
effect does not play a role on a small scale of a flat or a house; moreover, it could indicate that the
insulation of the pipes in the test cases impeded distribution losses to a large extent so that this effect
is too small to be metered.
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5 Success factors for a broad market introduction of
DHQUI and GPQU

5.1 General

Beside, technical issues success is prevailingly defined through the perceived value from the side of
the customers as well as from the side of the service providers. In order to assess this perceived value
two questionnaires were developed (one for customers and one for installers, see Annex 9.4) dealing
among others with the following topics: convincing arguments for the participation in the field testing,
general satisfaction with the service and additional value resulting from the declaration of guarantee of
a certain boiler installation quality. [22]

The BOILeff project provoked great interest among customers and installers and other agents of the
sector in the participating countries. More than 352 customers/ boiler owners and 110 installers
showed high interest in the project and the two services DHQUI and GPQU and a remarkable share
participated in the field tests. The developed questionnaires were sent to the whole stakeholder group
of boiler owners and installers. In total 99 returned questionnaires could be evaluated.

Table 3 Overview of the participating customers and installers (Source: Wuppertal Institute)

Interested in DHQUI and Participated in Returned questionnaires
GPQU GPQU field tests and
DHQUI implementation
Customers/ Installers Customers/ Installers Customers/ Installers
boiler boiler boiler
owners owners owners
Austria 78 36 13 12 10 10
Germany 40 18 6 3 9 5
Hungary > 20 >10 20 10 20 10
Greece > 200 26 >200 12 12 6
Spain > 14 > 20 14 7 13 4
Total > 352 >110 > 249 44 64 35

In Austria a total of 78 interested customers (boiler owners) and 36 interested innovative installers
were identified during the project. From this group 13 boiler owners and 12 installers participated in
the Austrian field test. 10 boiler owners (60% participated in the field test) and 10 installers (40%
participated in the field test) returned filled-in questionnaires.

In Germany, 18 boiler owners and 40 installers were interested in participating in the BOILeff project.
Six boiler owners and three installers participated in the field tests. Some of those customers and
installers, who didn’t participate in the field tests, filled in the questionnaire.

In Hungary, in total more than 20 customers and 10 installers were interested in participating in the
BOILeff project. 20 boiler owners and 10 installers participated in the field test and returned the ques-
tionnaire.
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In Greece, RAE managed to gather more than 200 signed DHQUI forms, by over 10 boiler installers
and associations from all over Greece. Specifically, 12 installers took part in the implementation of the
DHQUI, while more than 26 installers showed interest for further collaboration. 12 customers and 4
installers returned the questionnaire.

In Spain, more than 20 installers were interested in taking part in the project, in the end seven of them
were able to participate in the field tests. These installers presented a total of 14 installations, 13
customers and four installers returned the questionnaire.

As a first result from the answers of the installers it can be seen that the typical business areas of the
participating installers are manifold. They include 38 % heating, 16 % solar, 11 % biomass, 10 %
sanitary installation (3 % others). Especially the high percentage of solar and biomass business areas
indicates a high interest in quality installations by installers who are active in these relatively new
business fields.

5.2 Evaluation of customers’ response

The questionnaire (see Annex 9.4.1) starts with a general part: questions about the project and the
customer and his motivation for his interest in the two new BOIFeff services. This is followed by ques-
tions about the customer’s expectations and the possible implementation of these new services.

Are the two BOILeff services DHQUI and GPQU realistic and practicable?

The question if the two proposed new services are realistic and practicable had different results. The
majority of customers agrees with the DHQUI criteria but regarding the guaranteed performance
(GPQU) more than half of the customers only partly agree.

This shows a high acceptance for high quality installations, whereas there might be open questions
regarding the guaranteed performance by the installer.

Motives for the participation in the project

The following motives are fully applicable for 100% of the boiler owners in Germany and Austria for
their interest in participating in the DHQUI and GPQU:

e A guaranteed high quality installation

¢ An energy-optimized highly efficient heating system
¢ Reduction of maintenance and repair services

e Reduction of greenhouse gas emissions

e Reduction of fuel consumption and costs

The response of customers in Hungary, Greece and Spain show a different picture: Only about half of
them agrees, the other half has reservations regarding these new services and only partly agrees.

It can be stated that there is a difference in motivation between customers in Germany and Austria
and customers in Hungary, Greece and Spain. Possibly the importance of heating is lower in the last-
mentioned countries.
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Expected energy savings

Only small differences were found in the participating countries. All interviewed customers expect
energy savings between 10 and 30% by the implementation of the DHQUI and GPQU.

In Austria 60% of the customers expect energy savings of 20%, two customers expect energy savings
of 15% and two of 30%. In Germany the range of expected savings is distributed between 10 % and
30 %, in Hungary and in Spain between 15 % and 20 %.

Acceptance of additional costs for highly efficient heating systems

The acceptance of additional costs varies a lot in the different countries. In Germany, Austria and
Spain customers are willing to pay additional costs for high quality installations (according to the
DHQUI and including a guarantee declaration) of up to 400 € or up to 10% of the total installation
costs, in Hungary the interviewed customers are willing to pay additional costs of up to 250 €, in
Greece up to 150 €. Restricted only to the Declaration of High Quality Installation additional costs of
250 € max. would be accepted, some customers wouldn’t even accept any additional costs.

It can be stated that generally additional costs are accepted, though the amount differs.

Establishment of an independent arbitrator

With regards to the guaranteed installation, the individual installer will not be able to supervise his own
work. Customers are asked if an independent control would be necessary in case of conflicts, and
which institution would be adequate for this kind of control.

Country-independent most of the interviewed customers are of the opinion that an independent arbi-
trator is necessary to solve conflicts between installers and customers. For being this arbitrator, a
majority of customers favours a local / regional expert board (representing the professional body, the
chamber of crafts, the association of engineers, etc), some customers favour a body representing the
government and a representative of the consumers, and some a scientific institute (university, univer-
sity of applied science) in cooperation with an approved expert.

Quality label and professional training

In order to establish market transparency and to ensure the necessary quality standards, a quality
label or a recognized certificate linked to professional training course can be established. Customers
were asked if such kind of label would be useful.

All interviewed customers are of the opinion that a special certificate for a professional training or a
product label named ,guaranteed installation quality“ will be useful for the promotion of high quality
installations. Furthermore the customers noted that this certificate should be granted due to a partici-
pation of the installer in a professional training; about half of all customers preferred such training in
combination with a successfully established high quality installation (best practice project).

5.3 Evaluation of installers’ response

The questionnaire (see Annex 9.4.2) also starts with a general part: questions about the installer’s
main application area and his motivation for being interested in the two new BOILeff services. This is
followed by questions about success factors, barriers and cost data regarding the possible implemen-
tation of these new services.
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Motives for the participation in the project

100% of the interviewed installers are interested in the DHQUI whereas the GPQU is only of interest
for about half of the installers.

The question if the two proposed new services are realistic and practicable had different results. The
majority of country-independent installers agrees with the DHQUI standard, though some of them only
partly. Regarding the guaranteed performance (GPQU) installers in Greece and Hungary don’t see
this service as a new business segment, while about half of the installers in Germany, Austria and
Spain regard it as practicable.

The following motives are applicable for all installers for their interest in applying DHQUI and GPQU
services:

e Extension of business activities with the objectives energy efficiency and guaranteed quality
for the customer

e Improvement of expertise and reputation in the field of energy efficiency and customer satis-
faction

e Expectation of higher turn-over rates

e Clear differentiation from cheap installations

Important preconditions for the establishment of the DHQUI and GPQU

Nearly all interviewed installers are of the opinion that the following preconditions are important for the
establishment of DHQUI and GPQU services:

e Open to new challenges; high technical expertise of the management and the executing staff

e The customers are open-minded and interested in the topics energy savings and climate pro-
tection

e Motivating the staff through professional trainings with specific training contents (hydraulic
balance etc.)

e Public information

Expected energy savings

The answers regarding expected energy savings by the implementation of new heating systems
according to the DHQUI reveal differences in the participating countries. Whereas the interviewed
installers in Austria and Hungary expect energy savings between 15 and 20% the installers in Ger-
many and Spain expect savings between 10 % and 30 %.

Obstacles or barriers for the success of the DHQUI or GPQU

This question is related to the practicability of the new services and the role of obstacles and barriers.

Nearly all of the installers in the participating countries agree or partly agree on the following obstacles
and barriers for the success of DHQUI and GPQU services:

¢ Insufficient transparency of the installation quality of the heating system: For the customer it is
very difficult to differentiate between a good quality installation and a less good installation
(this obstacle can be overcome by DHQUI and GPQU)

e More personal efforts for the acquisition (advertising and dialogues with customers) and an
additional inspection of the unit (heating system and distribution) is necessary

25



Raising the efficiency of new installed boilers (BOILeff)

e More time effort to prepare quotations (pre-calculation) for the installation and the controlling
of the guaranteed quality

e Higher efforts for the initial setup of the heating system and the subsequent maintenance are
needed

Estimated additional costs for highly efficient heating systems

Assessment of additional costs varies quite a lot in the different countries. For the installation of the
heating system according to the declaration of high quality, the installers in Austria and Germany
expect additional costs between 150 and 1500 €® or 3 to 15% of the total installation costs. 80% of the
interviewed installers expect additional costs of around 5% of the total installation costs. In Hungary,
Spain and Greece, installers expect additional costs of 250 € (max).

General integration of heat and electric meters into the heating system

Some experts propose to integrate generally heat meters and an electricity meter to ease the evalua-
tion of the heating system’s efficiency.

The installers’ feedback is quite different: 80% of the installers in Austria disagree to a general integra-
tion of heat and electric meters into the heating system because they are of the opinion that the sys-
tem will become prone to errors and that the customer dialogue will become more challenging. Only
20% of the installers agree if the additional costs do not exceed 5% of the total installation costs. In
Greece, all installers disagree even if the costs do not exceed 5 % of the total installation costs. In
contrast, in Germany, Hungary and Spain about all installers agree if the costs for the meters do not
exceed 5 % of the total costs.

Necessary additional time for carrying out the following steps according to DHQUI and GPQU

In the following table the distinct steps for the implementation of the DHQUI and the GPQU are listed
together with the expected time needed in average. It shows that the assumptions are similar in the
participating countries but strongly depend on the size of the building.

8 Taking into account average total installation costs for a flat or single-family house (around 130 m? gross floor area).
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Table 4 Expected time for the deployment of DHQUI and GPQU services

MEASURES SFH* MFH*

Survey of the building for the heat load calculation 15t03 3to12 h / house
Survey of the heating network and rooms for the room by room 0.210 3 031015 h / room or
heat load calculation and the calculation of the pipeline network ' ' house
Implementation of a heat load calculation according to a valid

standard (i.e. DIN EN 12831, ONORM EN 12831) 0.5t04 21015 h /house
Calculation of the pipeline network and identification of the values

for the thermostatic valves lto4 204 h/Thv
Installation of a pre-adjustable thermostatic valve 0,4t0 1,5 h/Thv
Implementation of a hydraulic balance by adjusting the thermo- .
static valve 0,2t0 0,5 h / piece
Pump parameterisation and adjusting the central heating controls 1to2 2t0 3 h / system

Briefing the customer about his new heating system concerning
fuel supply, boiler, circulation pump, control system, hot water
storage tank and actions to be taken in case of malfunction as 1to8 h / system
well as possibilities to optimise the system operation (e.g. proper
use of the thermostatic valves).

Assembly time for the installation of heat and electricity meters lto2 h / meter

No estimation, difficult

Euro / house
to assess

Annual costs for monitoring the system (for the GPQU)

* SFH = single family house of about 130 m2 gross floor area,

MFH = multi family house with about 8 flats (80 m* gross floor area per flat)

Establishment of an independent arbitrator

With regards to the guaranteed installation quality according to DHQUI or GPQU services, the individ-
ual installer will not be able to supervise his own work. Installers were asked if an independent control
would be necessary in case of conflicts, and which institution would be adequate for this kind of con-
trol.

With the exception of Austria all installers regard an arbitrator as necessary, though the question who
could take that role is answered differently. In Austria, 80 % of the interviewed installers are of the
opinion that an independent arbitrator isn’t necessary to solve conflicts between installers and cus-
tomers. Only 20 % agree with the idea to take into account a local/regional expert board as independ-
ent arbitrator, if necessary. In Germany most of the installers regard an arbitrator as necessary. This
task should be carried out by an already existing local / regional expert board (representing the pro-
fessional body, the chamber of crafts, the association of engineers, the house owners, other inde-
pendent institutions or a university institute). In Spain, 50 % of installers agree with the idea of an
independent arbitrator in case of conflicts. For this role they favour a body representing the govern-
ment or the administration and a representative of the consumers. In Hungary and Greece, an arbitra-
tor is regarded as necessary, 80 % of the installers in Hungary propose a qualified expert for this, 100
% of the Greek installers propose a committee consisting of one representative of the own profes-
sional body and one representative for the consumers” interest.
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Quality label and professional training

In order to establish market transparency and to ensure the necessary quality standards, a quality
label or a recognized certificate linked to a professional training course could be established. Installers
are asked if such kind of label would be useful.

In Austria, only 50% of the installers are of the opinion that a special certificate for a professional
training or a product label ,Guaranteed Installation Quality“ would be useful to promote high quality
installations. In Germany, Hungary and Spain 70 % to 80 % of installers agree, while in Greece 100 %
(partly) agree to such a label.
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6 Recommendations for manufacturers of boilers and
their components for detached and semi-detached
houses and small apartment buildings

This section provides recommendations for manufacturers to further improve their boiler developments
(including components) for detached, semi-detached and small apartment buildings.

6.1 Improving the hydraulics of small wall-mounted and floor-standing
compact boilers

The biggest part of the gas boilers (and gas combination water heaters) available today are con-
structed either as low temperature or as condensing boilers. They are wall-mounted multi-purpose
devices with integrated or separate small storage tanks; sometimes they are also floor-standing com-
pact boilers with an integrated small storage tank.

Boilers of this construction type have to provide space heating as well as domestic hot water. They
have a very low water content (about 3 to 6 litres at 14 to 24 kW of power); this is the only way to
ensure comfortable and appropriately quick hot water supply using the instant water heater principle.
The low boiler water content of these appliances induces:

e the need of a minimum water circulation inside the boiler to avoid overheating

o the installation of integrated pumps which are usually too big for downstream heating circuits
(causing a high auxiliary energy consumption) because of the high hydraulic resistance of the
heat exchanger

¢ the installation of bypass valves and sometimes the use of hydraulic nodes. This causes an
increased return temperature, which will often impede condensation and thereby increase the
fuel consumption of condensing boilers

Suggestions for the optimisation of wall-mounted and floor-standing compact boilers up to 24
kW with low water content:

e Realisation of a higher power modulation range than the current 1:3 or 1:4 between the
lowest and highest power possible. The optimum is at 1:15, in combination with a base load
as low as possible (below 4 kW) to avoid the need for a minimum water circulation inside the
boiler.

e Constructive redesign of the appliance hydraulics including the increase of boiler water
content (at least 10-20 |) aiming at a low overall pressure loss in the heat generator (about 50
mbar at rated load).

6.2 Installation of measurement devices in heating systems for an
automated energy balance

If the installation contractor wants to guarantee the achieved energy efficiency improvement via the
standardised annual overall efficiency, a targeted energy monitoring of small heating appliances by
measuring fuel input and heat output is required. It will be advantageous, if the measuring is not
conducted manually — causing high effort — but automatically using appropriate measurement devices.
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Appropriate heat meters with a small pressure loss (for example using ultrasound) should measure the
energy transfer to the heating system respectively to the domestic water heating as well as further
energy input (solar, biomass, ...).

Fuel use may be monitored with gas or oil quantity meters. It is also possible to additionally gauge the
condensate quantity of condensing boilers, which is a measure for the effectiveness of operation in the
condensing mode.

Using these data, it will be possible to set up an energy balance, which can be used to control the
boiler efficiency.

The data must be saved and stored on site; they may be gathered and analysed once a year at the
end of the heating season by the service provider on-site or via remote access.

Suggestions for the installation of measurement devices in heating systems for an automated
energy balance:

e The heat and fuel meters and interfaces for data transfer needed for automatic data logging
should be integrated into heating systems by default.”

6.3 Reduction of auxiliary electrical energy consumption in small
heating systems for detached and semi-detached houses

The auxiliary energy use of a heating system normally consists of the energy requirements of the
various pumps (space heating water circulation, domestic hot water circulation, and boiler charging
pump), the energy requirement of the fan and the electronics. Starting points for the reduction of
auxiliary energy use are particularly the pumps. Energy-saving EC-motor pumps are now available on
the market, enabling savings of up to 80%. Additional savings can be achieved by demand-driven
control of pumps.

The operating times of hot water circulation pipes are often set too high. Reliable recommendations for
use-oriented, hygienically safe system operation standards are lacking. Another factor causing high
energy consumption are control electronics. This is mainly caused by inefficient transformers with a
high stand-by consumption and would be easily avoidable by using electronic power supplies.

Suggestions for the reduction of auxiliary energy:

e Boiler and space heating circuits, hot water circulations and the boiler charging circuit should
be fitted with class A (rsp. EC motor) circulating pumps as standard. For boiler and heating
circuits, the EuP regulation makes class A pumps mandatory anyway from 2015 onwards,
therefore it will be useful to start with the integration as early as possible.

e The controls of the boiler must allow individual settings for an efficient and demand-orientated
mode of operation of the different hydraulic elements (pumps, valves).

e Concerning the determination of reliable parameters (operation time, temperatures, etc.) and
concepts for an energy-efficient and hygienically safe operation of the domestic hot water cir-
culation, comparative EU-wide studies should be conducted. These should take into account

o This advice is not based on present costs but assumes reduction of costs in case of integration and therewith mass
production.
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the differences between typical storage concepts in compact systems: instant heater for hot
water, buffer storage concept, external fresh water station.
e Reduction of the stand-by energy consumption of the heating controls.

6.4 Improving the overall efficiency of integrated heating systems,
especially heating systems in combination with thermal solar
systems for hot water generation and space heating

Extensions of heating systems by solar thermal systems have been more and more successful re-
cently. In space heating and hot water generation it offers a big potential for savings of fossil fuels and
reducing emissions. But often the interaction of heating systems with solar thermal systems, following
current studies and the Boileff metering results, may be judged as not hydraulic optimised.

Suggestions for boiler producers and component suppliers for a better hydraulic integration of
several heat generating systems into a complete system

e Optimisation of the hydraulic integration of several heat generating systems into a highly effi-
cient complete system. The installers can be qualified by manufacturers through training
courses on site, using optimised demonstration systems and well-known hydraulic standard
schemes combined with practice-oriented guidelines.

e Mandatory installation of heat meters and - where required - retrofitting of a so-called “acoustic
function control” into the controls panel of solar thermal systems for heating support.
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7 Conclusions

Insufficient installation of heating systems often leads to low efficiency of new — even condensing —
boilers. Although test cases demonstrate that new boilers may achieve high efficiency, their real
performance is often much lower. The BOILeff project was initiated to develop and to assess two new
market approaches for improving the efficiency of boiler installations.

The first market approach is a high quality declaration (DHQUI). This declaration is included in the
contract between installers and end consumers. It provides a checklist of quality criteria for a “high
quality installation”. The second approach is a “performance guarantee” (GPQU). The installer should
be able to guarantee a certain efficiency of the boiler as a result of a “high quality installation”.

These two approaches were tested and evaluated by field tests under real conditions in the heating
period 2008/2009. For the field tests, typical residential buildings with heat loads up to 20 to 25 kW
have been taken into account.

In total, metering results were achieved in 23 gas heating systems, 3 oil heating systems and 3 bio-
mass heating systems in Austria, Germany and Hungary. Due to the low number of heating systems
with oil and different biomass technologies (and biomass fuels), for comparison reasons, an in-depth
analysis was only carried out for gas heating systems.

In average, the gas heating systems achieved a seasonal efficiency of 87,9% (GCV), the two oil
heating systems 85,0% (GCV), the pellets system 90,6% (NCV) and the firewood boiler 74,2% (NCV).
BOILeff installations outperform standard systems (stock consideration) by 11,9 (gas), 10,0 (oil), 16,6
(pellets) resp. 7,2 (firewood) percentage points.

The energy savings that can be achieved by the deployment of both market instruments are expected
to be quite considerable.

In Austria presently approximately 62,545 GWh/a are required for space heating and domestic hot
water. The Austrian Energy Agency assumes final energy savings of up to 13.3% by a total exchange
of the heating system stock to optimally installed highly efficient heating systems. This correlates to a
possible reduction of greenhouse gas emissions of up to 4.74 Mio. t per year. Final energy savings of
4,300 GWh/a and a reduction of greenhouse gas emissions of 890,000 kg/a can be achieved. In-
noterm expects energy savings of 3,200 MWh/year in Hungary. URV Crever estimates annual energy
savings of about 350 MWh/year in Spain.

The analysis shows that the GPQU method (formula) can forecast the efficiency within a security band
of 3 percentage points in Austria and of 6 percentage points in Hungary. The following parameters
contribute positively to the seasonal efficiency: (i) boiler is placed in the heated area, (ii) boiler has no
bypass valve, (ii) heat dissipation by floor heating system, and (iv) additional solar thermal system.
Positive correlations to the seasonal efficiency were analysed for the following parameters: (i) increas-
ing heat and work load, (ii) low overdimensioning, (iii) low domestic hot water demand, and (iv) high
energy demand. Problems could be identified in test cases with low heat loads. In these cases boilers
are often overdimensioned; sometimes installers did not care to perform heat load calculations or
there was no suitable boiler model available.

Based on the evaluations made it is concluded that both market approaches could be successfully
proved by the results of BOILeff project. Taking into account that there was a random choice of con-
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densing boilers on a different price and efficiency level, it may be further concluded that the achieved
performances of installations based on certain brands and models (of this brand) will outperform the
values of GPQU formula (based on DHQUI installations)(!)

When assessing the two new proposed market approaches in the participating countries only small
differences exist in the participating countries. The customers as well as the installers regard the
DHQUI approach as realistic whereas the GPQU is only partly agreed with at the moment. It seems
that too many questions are still open (e.g. the open question regarding an independent arbitrator in
case the guaranteed efficiency is not achieved).

Generally the agreement in Austria and Germany is higher than in Hungary, Greece and Spain but the
customers’ motivation to implement a high quality installation matches the installers’ in all participating
countries: Customers want a high quality installation to save greenhouse gas emissions and money,
installers see the possibility to extend their business activities via a clear differentiation from cheap
installations.

Because of the higher installation quality, both the customers and the installers expect fuel savings
between 5 % and 30 %. The customers principally accept additional costs, which will result from
DHQUI and GPQU, though there are some differences between countries regarding the amount of the
additional costs. It is agreed that additional costs could be reduced partly by general integration of
heat and electricity meters into the heating system.

One major problem are obstacles for future implementation, which have to be overcome: Insufficient
transparency of the installation quality for customers, more personal and time efforts for acquisition
and higher efforts for the initial setup by installers.

These obstacles can partly be overcome by the installation of an independent arbitrator, who can
mediate in case of problems. Nearly all customers and installers in the participating countries agree to
such an institution, though big differences and uncertainties exist concerning the question which
institution or person could execute such a role.

An important measure to overcome insufficient transparency for the customer and to reduce time
efforts for acquisition of the installer could be the invention of a “Guaranteed Installation Quality Label”
for installers who are certified to carry out high quality installations. All customers in the participating
countries agree, the installers generally agree as well but show a different grade of agreement in the
different countries: Austria 50 %, Germany, Hungary, Spain 70 % to 80 % and Greece 100 %.

Recommendations to the boiler manufacturers focussed on the following issues:

e Improvement of the hydraulics of small wall-mounted and floor-standing compact boilers

e Installation of measurement devices in heating systems for achieving automated energy bal-
ances

e Reduction of auxiliary electrical energy consumption in small heating systems for detached
and semi-detached houses

e improving the overall efficiency of integrated heating systems, especially heating systems in
combination with thermal solar systems and/or other RES systems for hot water generation
and space heating
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9

Annex

9.1 DHQUI and GPQU — English versions

9.11

DHQUI

Declaration of high quality

Information

Aol

EFF

e

AUSTRIAN ENERSY AFENTY

Guaranteed performance by high quality installation

Dwe to missing information in the offers of installers, the
costumer is not able to evaluate the efficiency of a new
heating system. The main selection criteria for the
system and the installer is the price. In order to visualise
an opiimum of efficiency the Austrian Energy Agency
developed in the frame of the European project "BOILeff
a declaration of high quality and a performance
guarantee for high efficient installations.

The declaration of high guality contains the main quality
criteria for an optimal refurbishment or new installation of
a heating system. The compliance of these quality
criteria should become part of the quotation of the
installer to the end-consumer. This is not only in the
interest of the customer but also of the installer, who will
be able fo prove the value of his work and this allows to
differ from cheap “inefficient” quality.

By the use of the performance guarantee the installer
has the possibility to guarantee the end-consumer the
high seasonal efficiency of his new high efficient heating
sysiem.

In principle before the refurbishment or new installation
of a healing system a detailed energy consulting of the
customer has to take place to enable a high efiicient
heating system and maximum energy and cost savings.
The declaration of high quality is split into a general part
and check lists of the heafing system. The general part
makes the quality crferia accessible for the end-
consumer and supperts  the installer by the
argumentation against cheap standard offers. The check
lists provide the quality criteria of a high quality
installation. The check lists can and should be part of the
cffer of the installer. By the declaration of high quality the
customer is able to differ between a high quality and a
cheap standard offer.

Advantages for the End-consumer

= Reduction of fuel consumption and costs

+ Reduction of maintenance and repair services
= Increased seasonal efficiency

= Higher comfort through optimal heat distribution
And the installer:

= Clear differentiation from cheap installations

= Higher turnover rates

» Increased customer satisfaction

=+ Avoiding maintenance and repair services

By the use of the declaration of high qualiy and the
performance guarantee the maximum cost-, energy- and

CO2- savings of new high efficient
condensing boilers) can be realized!

hoilers  (f.ex.

Calculation of the heat load of the building

The calculation of the heat load of the building is the
basic principle for the dimensioning of a heating system.
Basically the European standard EM 12831 has to be
taken into account for the heat load calculation. This
standard includes a calculation method which is binding
for all European countries.

The heat load of the building is calculated by
transmission and wventilation losses. The transmission
heat losses include heat losses to exterior and between
the heated space. Transmission heat losses between
heated space resull in the fact that different rooms are
heated up to different indoor temperatures. “Ventilation
losses include heat losses to exterior and between the
heated space [L 1].

The European standard EN 12231 includes a simplified
and a detalled calculation method. The simplified
calculation method can be taken into account for
residential  buildings with a maximum of three
accommodation units with a high leak tightness (n50 =
30 h")1 . The simplified method differs to the detailed
calculation method by the following characteristics [L 1]:
« |osses to soil are simplified calculated.

« Thermal bridges are simplified calculated.

« |ndoor temperatures for wunheated

assumed.

space are

« Ventilation losses are calculated on base of the
minimum air change.

It has to be mentioned that a room by room heat load
calculation is essential for an energy efficient
dimensioning of the heating system. Only by a
documented heat load calculation it is possible to
dimeansion the components (pumps, radiators, boiler, ...)
of the heating system optimal to the requirements of the
building and the needs of the end-user.

Design of the boiler

Oin base of the heat load calculation and the efficiency of
the beiler the required power output of the boiler has to
be identified. It has to be mentioned that an additional
raise of the heat load for heating-up after night set back
has to be agreed between the installer and the end-
consumer and has o be already included in the heat

1 At a pressure difference of 50 Pa between ingide and cutside
of the building a air change ratio of = 2,0 per hour cccurs.
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load calculation. For this reason no further surcharges to
the calculated heat load have to be taken into account!

In case the hoiler supplies heating and domestic hot
water the installation of an extern hot water storage tank
is strongly recommended to raise the efficiency of the
system. Furthermore the boiler control should avoid the
heating up of the boiler and the hot water storage tank at
the samea timz. In case of buildings or apariments with
low heat load the required power output for domeastic hot
water defines the required power output of the boiler.

Far the calculation of the required boiler output (boiler
supplies heating and domestic hot water) the following
formula can be taken into account:

Q_.‘ = {Q.l.':. + Qrw' + Q..* ) L

K
Q1.. .o comibustion performance of the bailer [kKW)
Q ue......Heat load of the building [kWW]
Q d-.-...-Pipeline losses [KW]

Q - Pequired power cutput for domestic hot water [kW]
nk ........ Boiler efficiency

To achieve a high performance of the heating system a
boiler with low stand by losses and a high efficiency has
1o be chosen (f.ex. condensing technology)!

To achieve a high boiler efficiency (especially in the case
of condensing boilers) the chosen boiler shouldn't
require a minimum water circulation that means a boiler
with a high water content and without a integrated
bypass valve has to be chosen.

To provide the optimal match of the delivery height of the
pump and the requirements of the specific bullding a
boiler with extern or interchangeable circulation pump
has to be chosen.

The quality criteria of the check list _heating boiler and
control devices® have to be achieved to enable a high
efficient heating system.

Design of the circulation pump

The precise dimensioning of the hot water distribufion
(pipelines, pumps,...) is a main criteria to enable a high
efficient heating system. Cnly by the exact dimensioning
of pipelines and pumps in connection with the
implementation of a hydraulic balance thermostatic
values are able to regulate the room temperature exact
and undesirable high indoor temperatures can be
avoided. Furthermore the hoiler is only able to achieve
its maximum seasonal efficiency if an optimal heat
distribution is enabled. Especially in the case of
condensing boilers which require a low return flow
temperature an optimal design of the hot water
distribution is required.

Volume flow rate

The volume flow rate is the volume of water that the
circulation pump has to carry throw the system. This flow
rate depends on the heat demand of the building and is
expressed in cubic meter per hour [m3/h] or in litre per
hour. By the following formula the required volume flow
rate of the circulation pump can be calculated:

]—', — G\'

B c, *AT

o Required volume flow rate of the pump in design point
[m3ih]

Qu...Heat demand of the bullding [KW]
= ... Thermal capacity of one litre water (= 1,163 [Whikgk])

A T Temperature difference (temperature spread) bebween
fiow and returm flow [K]

Delivery height
The delivery height of the circulation pump is expressed
in meter water column [m WC] or milibar [mbar] and
describes the resistance in the pipelines of the heating
system. The required delivery height of the pump is
caused by the pressure losses of the heating system.
The main parameters for the calculation of the required
delivery height of the pump are length and diameter of
the pipelines, type of boiler, type and number of
thermostatic valves, etc.
Due to the fact that in case of a heat system
refurbishment the laying and the diameter of the
pipelines are not exactly known the following formula
can be taken into account for a rough calculation of the
delivery height of the circulafion pump:
R*L*ZF

——I[m]

10,000

Heu ...Delivery height of the pump [m]
R ......Losses in straight pipelines [Pa/m]

L......length of the most unfavourabie located pipeline [m]
(flow and retumn fiow)

ZF.....Surcharge factor for thermostatic valves, heat meters,
fittings, etc.

For standard systems in single and mulii family houses
the pipeline losses R can be taken into account with 30
Paim to 100 Pa'm {according to the year of construction
of the building; older buildings show lower pressure
losses 30 — 50 Paim because of the larger diameter of
the used pipes).

The length of the most unfavourahle located pipeline can
be assumed by the following empiric formula:

L = {length of the building + width of the building + height
of the huilding) x 2

After the reguired volume flow rate and delivery height
are identified the required hydraulic power of the pump
can he calculated:
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PHy _ ptr? *Hoy*g
36
Ply...Hydraulic power output [W]
@ .....0enze of the heat transmission media [ka/dma)
a ....Gravitation, (g) = 9.50665 m/s®

Finally the following formula can he taken into account to
calculate the requirad electric power input:

F,

P =
7
Puai....Electnic powsr input [W]
[y T Efficiency [-]
The wuse of high efficient pumps is strongly
recommendad because of there higher efficiency

(efficiency 25 to 35%) in comparison to standard pumps
(efficiency between 10 and 15%) and high efficient
pumps!

Selection of the pump

After the required volume flow rate and delivery height
are calculated the required pump has to be chosen
according fo a pump diagram. The system characteristic
and the pump characteristic show up the design point of
the pump.

e System characteristic

Diesign point

Delivery height [m]

Pump characteristic

Wolume flow rate [mdfh]

Figure 1: Example of a pump diagram: the required volume fiow
rate [m¥h] and delivery height [m] show up the design point of
the pump [Source: Austrian Energy Agency]

It has to be recommended that no further surcharges to
the required delivery height should be added because a
reduction of the wvolume flow rate effects the heat
emission of the radiators only minimal and can be aasily
corrected by a slight raise of the flow temperature if
necessary.

The quality criteria of the check list _circulation pump®
have to be achieved by the design and selection of the
circulation pump to enable a high efficiency of the
heating system.

Design of the domestic hot water system

The domestic hot water demand depends of multiple
factors like size of the building, number of inhahitants,

age of inhabitants, job of the inhabitanis, season of the
year, etc. Due to the raise of good insulated buildings
the energy demand for domestic hot water can increase
up to 50% of the total useful heat demand.

Field tests show that the seasonal boiler efficiency
decline by increasing domestic hot water demand. The
following reasons for the decline of the boiler efficiency
have been identified [L 71

+ For domestic hot water production the boiler has to
supply flow temperatures of approx. 65 to 70 *C. This
leads to high refun flow temperatures and a
condensation of the exhaust gas isn't possible. Due
to this reason a condensing boiler can't achieve his
technical possible high efficiency.

« Often only one pump is used for the heating and the
domestic hot water circuit. For this reason the power
output of the pump is to high for the domestic hot
water circuit and the return flow temperature gets
raised by the high volumes flow rate.

+ The hoiler has to be in stand by operation during the
summer period what leads to high stand by losses in
relation to the low hot water demand.

+ In case the power output of the boiler had to be
designed according to the domestic hot water
demand the hoiler operates always in pari load in the
heating season. If part load operation is below 10 to
20% a decline of the hoiler efficiency has to be taken
into account.

Dwe to this reasons it is very important fo avoid any
surcharges by the design of the domestic hot water
system. For the design of domestic hot water systems
the European standard EN 12828 has to he taken into
account.

The quality criteria of the check list ,domestic hot water
system” have to be achieved to enable a high efficient
heating system.

Heat distribution

Basically the effective standards, guideslines and
hygienic regulations have fo he taken into account for
the installation and design of the heat distribution
netwaork of single, multi family houses and flats.

Panel heating (f.ex. floor heating systems) need a low
flow temperature in comparson to radiators. For this
reason panel heating supporis the optimal funclion of
condensing hoilers and solar systems. Furthermore
panel heating leads to a smooth heat distribution and
space savings (no space for radiators is needed).

The only disadvantages of panel heating is the high
inertia of the heating surface (slow control of the indoor
temperature) and the higher invest costs in comparison
to a radiator system.

Insulation requirements of pipelines and fitings
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The following Austrian regulations can be taken into
account  for  minimum  insulation  requirements  of
pipelines and fittings of the heat distribution:

Table 1 Minimum insulation requirements of pipelines
and fittings [L 6]

Minimum insulation

Type of pipeline and fitting . o
requirements®

Pipelines and fittings in
unheated area

273 of the pipeline diamster
{maximum 100 mim})

o o 173 of the pipeline diamster
Pipelineffitting in-wall .
{maximum 50 mm)

Fipelines and fittings in heated | 1/3 of the pipeling diamster
area {maximum 50 mm)

Fipelines in floor B8 mm

The quality criteria of the check list heat distribution®
hawve to be achieved fo enable a high efficient heating
sysiem.

Exhaust system

The exhaust system is an essential part of the heating
system and has to meet several demands. Basically the
exhaust system has to be insialled stable and resistant
against heat, exhaust gas and soot production.

Exhaust gas has a higher temperature than the outdoor
termperature. For this reason a natural thermal lift occurs
in the chimney and removes the exhaust. The required
thermal lift is provided by the correct design of the
exhaust gas system to the boiler. The dimensions of the
exhaust system have to match the exhaust gas volume
and temperature.

Because of different used fuels (gas, oil, hiomass) and
technical developments of the boilers also the exhaust
system had to develop.

Far a long ime the single hull exhaust system was used
because of s simple and quick installation. Due o oil
fuelled boilers the exhaust system had to become acid-
proof. This lead to the development of the acid resistant
double hull exhaust system.

Presently the three hull exhaust system is state of the
art. This system was developed because of low
temperature hoilers. The third hull is a thermal insulation
which prevents the cooling down of the exhaust gas in
the chimney.

The last stage of development is the humidity resistant

exhaust system with integrated combustion air supply.
By this system the combustion air supply is guaranieed

2 The minimum insulation reguirements base on a themal
conductivity of the insulation material of 0,035 Wi{mk).

independent fo the compartment air (required for
condensing boilers).

In case of the exchange of the heating system it is
strongly recommended to check if the exhaust system
fulfil the requirements of the new installed heating
system!

For the check of the exhaust system and the
dimensioning of the new heating system the responsible
expert (fex. chimney sweeper in Austria) has to be
consulted. Generally a renovation of the exhaust gas
system will be necessary to support the new high
efficient boller.

The European standard EN 13384-1 and 2 includes
calculation methods for exhaust systems according to
used fuel, heat load, exhaust gas temperature, etc.

It is strongly recommended to consult an expert for the
final selection of the required exhaust system!

The quality criteria of the check list _exhaust system”
have to be achieved to enahle a high efficient heating
system.
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Declaration of high quality {ﬁ} q
Checklists WS

AUSTRIAN ENERGY AGENCY

The following check lists have been developed in close cooperation with installers and other stakeholder groups. The
included quality criteria have to be achieved by an optimal installed high efficient heating system to realize maximum cost-,
energy- and CO.- savings of new high efficient boilers (f.ex. condensing boilers).

It has to be mentioned that due to different specific requirements of the building or costumer needs it is possible that not
every quality criteria can or has to be fulfilled by the new heating system. However the installer has to be able to argue every
not fulfilled quality criteria comprehensible. In case of doubt the customer is strongly recommended to recheck the reasons
given by the installer by a competing installation company.

'
Checklist - Heating boiler and control devices

YES NO
For the dimensioning of the boiler a heat load calculation based on the European standard 12331
has been carried out. 0 g

The power output of the boiler fits optimal to building and user requirements.

A boiler with low stand by losses and a high efficiency will be installed (f.ex. a condensing hoiler). | o

The chosen holler doesnt require a minimum water circulation that means that a boiler with a high

water content and without a bypass valve will be chosen.

To provide the optimal match of delivery height of the pump and requirements of the specific

huilding a baoiler with an extam or interchangeable heating pump has been chosen. - o
The boiler control is optimised according to building and user behaviour (f.ex. the flow temperature

and the heating curve matches optimal the requirements of building and user).

The boiler operates according to atmospheric conditions. 0 o

The boiler conirol has a daily, weekly and holiday schedule. It is possible for the user to optimise

individual parameters.

For easy monitonng, every heating circle is equipped with idenfification labels and femperature

controls on flow and return flow. o o
The combustion air supply is guaranteed independent to the compantment air by a optimal

dimensioned vent.

The quality of the heating circuit water corresponds to the reguirements of the heating system. O o

Motes by the installer:

Checklist - Circulation pump

YES NO
A calculation of the pipeline network will be camied out to enable an opiimal dimensioning of the
circulation pump. g 0
A documented hydraulic balance of the heat distribution and dissipation will be carried out. 0 [
In case of an interchangeable circulation pump an electronic commutated energy efficient
circulation pump will be installed . =
The circulation pump will be adjusted fo the optimal level. 0 [

The control device of the circulation pump will be linked to the hoiler control system and adjusted
by the installer. - =

Motes by the installer:
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Checklist - Domestic hot water system

The chosen domestic hat water storage tank is optimal isolated against heat losses. o [n}

The used temperatures of the domestic hot water storage tank correspond to the present hygienic
regulations.

The loading times of the domestic hot water storage fank are adjusted hy an expert according to
the planned loading sirategy.

The domesfic hot water demand and the required volume of the domestic hot water storage tank
will be calculated by the installer. o

‘

The tapping points will e equipped with water-saving fittings. o [n}

Notes by the installer:

Checklist — Heat distribution

A documentad hydraulic balance of the heating system will be carnied out. ] [u]

All rooms or heat emitters are equipped with an individual temperature control device. o o

The Kyv-valug will be adjusted by an expert during the implementation of the hydraulic balance. O o

Notes by the installer:

Checklist - Exhaust system

The calculation of the exhaust systemn bases on the European standards EN 13384-1 and 2. o [m}

Notes by the installer:
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Checklist - Operation start-up and adjustment

The following actions will be implemented to optimize the efficiency of the heating system: YES NO
all performance data of the systemn will be monitored and documented, ]
all settings (time schedule, temperatures, levels) will be adjusied accordingly to the performed
calculations, : -
the adjustment of the room temperature and the Kv-values will be implemented and documentad, | 0

the hydraulic balance of heat distribution and dissipation system will be carried out, [m O
the heating system will be ventilated. o O

All settings will be recorded in the start up log. [ O

The customer will be briefed concerning: YES NO
function of the fuel supply, boiler, blower, circulation pump, contrel system, domestic hot water

storage tank and heat emitters, = =
safety-related devices (safety relief valve, filing capacity/manometer, expansion tank), O O
optimisation of system operation (boiler operation hours, temperature levels of flow and return

flow, ), 5 .
maintenance rates of the system, O O
actions fto be taken during malfunction. | 0

Notes by the installer:

By signing this document the installers guarantess the end consumer to implement the with YES marked quality criteria of
the check lists. Quality criteria that won't be implemented have to be marked with NO and agreed by the customer (expecied
efficiency reduction by not implemented quality criteria have to he pointed out by the installer).

Address of the building

Flace and date (Signature of installer and company stamp)
Contact Project Management
Austrian Energy Agency Glnter Simader | guenter simaderg@ensrgyagency.at
Mariahilfer Straie 136 Georg Trnka | georg trmka@energyagency at
1150 Vienna (Austria)
WWW.energyagency.at www.energyagency.at/boileff

In cooperation with .
I ' Wuppertal Institute
far Climate, Environmant
and Energy

- -
.
-
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Putlishid In change of Federsl Ministry of Agricuriure, Forestry,
Emsironment and Water Managament, project management divislon
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The sole rasponslitilty for the content of this document lles with the
authors. It do2e not repragent e opinian of the Communty. The
European Commissien 15 not respensile for any use hal may be
mage of he In*ormation contangd therein.

Intelligent Energy Europe

42



9.1.2 GPQU

Annex

Performance guarantee {ﬁ:} &

Information T T AUSTRIAM ENERGY ABENCY

Guaranteed performance by high quality installation

Due to missing information in the offers of installers, the costumer is not able to evaluate the efficiency of a new heating
system. The main selection criteria for the system and the installer is the price. In order to visualise an optimum of efficiency
the Austrian Energy Agency developed in the frame of the European project “BOILeff” a declaration of high quality and a
performance guarantee for high efficient installations.

The declaration of high quality contains the main quality criteria for an optimal refurbishment or new installation of a heating
system. The compliance of these quality criteria should become part of the quotation of the installer to the end-consumer.
This is not only in the interest of the customer but also of the installer, who will be able o prove the value of his work and
this allows to differ from cheap “inefficient” quality.

By the use of the performance guarantee the installer has the possibility to guarantees the end-consumer the high seasonal
afficiency of his new high efficient heating system.

Advantages for the End-consumer Advantages for the installer:

+ Reduction of fugl consumption and costs « Clear differentiation from cheap installations
« Reduction of maintenance and repair services = Higher turmover rates

+ Increased seasonal efficiency # |ncreased customer satisfaction

« Higher comfort through optimal heat distribution = Ayoiding maintenance and repair service

By the use of the declaration of high quality and the performance guarantee the maximum cost-, energy- and CO»- savings of
new high efficient boilers (f.ex. condensing boilers) can be realized!

Calculation of the performance guarantee

The main part of the performance guarantee is an empirical formula o forecast the seasonal efficiency of an optimal installed
aas or oil fuslled condensing boiler. This calculation method was developed by the Wuppertal Institute and the Austrian Energy
Agency and verified by Europe-wide field tests.

The following main criteria of the heating system have been identified as essential for the forecasting of the seasonal boiler
efficiency:

1) s the boiler located inside or outside the heated area?
2)  Is the boiler equipped with a bypass valve?

3)  Are radiators or pangl heating systems used?

4} s the boiler fuelled by gas or oil?

By the use of the following formula’ the installer can forecast the seasonal efficiency of an optimal installed” gas or
oll fuelled condensing boiler with a security band of three percentage points.

The four parameters (O, |, ¥ und W) have to be changed by the installer according to the specific heating system:

Na=89% " (1 =3%"0) " (1 +4%"1) * (1 - 3%"V) * (1 - 1,5%"W)

Qil fuelled condensing boiler 0=t Gas fuelled condensing boiler 0=0
Boiler located inside heated area I=1 Boiler located outside heated area 1=0
Eoiler equipped with bypass valve V=1 Boiler without bypass valve V=0
" - ’ o Radiator and panel &
Radiators W=1 Panel heating w=-1 heating w=0

' The develeped formula can only be taken into account for gas and ofl fuslled condensing boders which are installed following the declaration of high guality. The
ca'culated seasonal effciency bases on the higher haating valus (HHY)

# Optimal installation means that the installation fulfis the high quality level required by the declaration of high quasity.
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Performance guarantee {-}: ,q,

Commitment AUSTRIAN ENERGY AGENCY

Cur installed heating system is in accordance to the highest technical and qualitative standards. For this reason we
guarantes the following boiler efficiency for our high efficient heating system for two yvears after start up under the follow-
ing preconditions:

1) Referring to the following preconditions we guarantee a minimum seasonal bhoiler efficiency of ........ %%.

2} The heated area gets heated up to the predefinaed indoor temperature. In case of a high reduction of the average
indoor temperature the case of warrantee doesn’t ocour.

3) Heat and fuel meters are or will be installed to control the guaranieed seasonal efficiency of the boiler.

4) It the hoiler doesn't show the guaranized seasonal efficiency, we repair or adjust the system on our own costs. The
period of warrantee won't get changed by this.

&) The case of warrantee doesn't occur under the following circumstances:
» Insufficient maintenance of the heating system
» lUse of force or incormect use of the heating system
+  Rebuilding or conversion of the building or parts of the building
»  lUnprofessional modification of the heating system

Address of the building

Place and date {Signature of installer and company stamp)
Contact Project Management
Awustrian Energy Agency Glnter Simader | guenter.simaderi@ensrgyagency.at
Mariahilfer Strae 136 Georg Trnka | georg.tmka@energyagency.at
1150 Vienna (Austria)
WWwW.energyagency.at www.energyagency.at/boileff

In cooperation with

Wuppertal Institute
far Climate, Environment
and Energy
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9.2 DHQUI — national versions
9.2.1 Greece
[ | BoilEFF — Raising the efficiency of Boiler Installations

www.rae.gr/boileff

To TOTOTIOINTIKG OUVTAXBNKE WE OCUVEPYOOoIa TNG
«MaveAAfviag OpooTtrovdiag EyKOTaoTATWY — ZUVTNPNTWY
Kauothipwy Yypwy & Afpiwv Kaugigwy» Kal  Tou
Epyactnpiov EMZK Tou EMI.

/'/\ “MoTomoinTiké YynAng MNoiétnrag
BOIL otnv Eykardotaon Aepntwyv’

H esykardoTtaon Tou CUCTAMATOS BEépHavong E£yive He uwnAég TTpodlaypdpEig Kal

TIOIOTIKA KPITApIA.

Ma 1N OIKA odg¢ evnUiPWon, O EYKATACTATNG CGAC CUMUTTANPUWVEL TO TTAPAKATW
EPWTNHATOAOYIO TIOU TIEPIYPAQPEl TA TEXVIKA YOPOAKTNPIOTIKA TOU GCUCTAMOTOGC.
AleUKpIVIGETal OTI Bev Eival aTTAPAITATN/GUVATH N KATAQATIKY ATTAVINON Ot OAEC TIG

EPWTAOEIC.

ZuoTnua Ofpuavong

NAI

OXI

Eival 7o gUoTnua SiagTagioAoyNUEVe CULPWVA UE TIC AVAYKEC TOU TTEAGTR;

Y TIdpy el oUOTNUA avTITTABIONC TNE EEWTERIKAC Bepuokpagiac padi pe ypovodiaraTTn;

YTIdpyouv BepUoTTATIKES KEQOAEG Ko Bdveg eEITOPPOTIT|ONG, O OTToIEG v £X0UV TaUTOTIONN BEi
BepUokpagIoKd;

"EyEl TOToBeTNBEl amopaKpUTUEVD XEIDIOTNRIo TIOU ETTPETTEI OTOV XPAOTN va puBpice Tn
BepUokpagia (Epuean SOpBwan TN KAPTIUANG);

YTrapyel évag (ovopadpiog) r Glo (SIRABLIOC) WPOUETRNTES YIa TIC WPEC TTOU AEITOUpYE 0
KOUOTHpag;

YTIApYEl QUOIKOC TEPITUGC AEBrTogTagiou;

Y TIdpyel vIGUTTEp BonBnmikol agépa (OTaBEpoTIoiNgNG EPeAKUTHOU Kapvadac);

YTdpyel Jovopaspia/dIpaspia Aeimoupyia (Slaxeipnon PEpPIKOU (popTiou) TOU KOUuaThpa;

YTIapyel avahoyikn Aemoupyia Tou kaugThpa Pe PID Ekeyyo;

ZeaT1o Nepd

NAI

OXI

"EyEl puBpIcTEl To vepd oToug 52-55°C Kol UTTApyel ypovodlakaTTng 1 Suvardmra
XPOVOTTPOYPUPHOTICHOU;

YTIapyel EExwpIoTO guaTnua yia Tr) gopTion Tou boiler ;

Ymapyel Siagopikog BeppooTdTng Sloyeiplong Tou nAICKoU oUAAEKTN ;

YTIdpyouv BIOTAEEIC UYIEVAC Y1 TNV aTTOQUYT TNg vOOou Tng Aeyewvehag

Y TIdpy el SUOTNUG OUBETEROTTIOINGNG CULTTUKVWHATWV Kauang;

KukAogopnTég

NAI

OXI

YTdpyel KukAogopnTric i Tpiodn TpogTagia Tou AERnTa;

YTIdpyel inverter ;

Eival puBpigpévec ol avTAiec oTnv KaAUTEQN TaxuTnTa, oTav UTTdpy e eElgoppamnan;

Annex
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BoilEFF — Raising the efficiency of Boiler Installations

- = 5 NAI OXI
ZuagTtnua Alavoung @epoTnTag
O1 DUNAEKTEC, 01 TWARVES Diavopn Kal ol Detapleveg amobrikeuang vepou BEpUavanc Kal xpriang,
EiVOl POVIWPEVT ETTOPKLG,
YTrapyouv Siodeg Bavec ;
'E}0uv TQUTOTTOINBE 0 BEPPOTTATIKEC KEPUAEC,
‘Eyel yivel eEigoppotnan BIKTUoU |
OePUIKEC ATTWAEIEC NAI | OXI
YTTApYEl WN@IaKoS BEPPOTTATNC XWEOU (JOVOKITOIKIA):;
‘Eyel yivel UTTOAOYIOHOS Yia oUo TG e BEpUAVTIKG olpaTa oTtoug 60°C Kal yia evoodaTedia
45°C (max);
‘Eva AsiToupyia NAL | ox1
- Tnpeital guUAho ehéyyou ;
- KomaypdgovTal Ta SI5IKA ¥OparTnoIoTIKd TG EyKaTAaTAonG (ETATIA KaTavahwan, Teployr,
uéan Beppokpaoia KTA);
— Qi puBpiceic (Ypovodiaypdppata, Bepuokpaaie, eTTiTeda) yivovTal BATEl Twv avayKuwv Tou
TIEATN OTa TTAQIOIT TNG PEAETNG;
- H puBuon Twy Bepuokpagiwy yiveTal péow BeppiaTop;
- Hudpauhikri eEiToppoTINOT Kal 1 avTioTaBIaT eEagpakilel Tnv idia Tapoyr SeppoTnTag o8
OAT TU BEPPAVTIKG auipaTa;
—  DAgg 01 puBpigelg KaTaypdpovTal PE To TIEPUC TG EYKATAOTAONG,
O meAdTng £XE1 evnEPWOEi og oYEoN IE: NAL | OXI
- Agrmoupyid Twv gUCTPATWY TIapoy g Kauaipou, Tou AERNTa, Tou eEaepigpol, Twv avTAiuwy,
TOU OUCTARATOC EAEyYOU Kal Tng Dlavoprig Tng BepuoTnrac,
- ZUOKEUEG OXETICOMEVES HE TNV QOPAAEIT TNG EYKATATTAONS (AVAKOUGIOTIKT BaABida
agpaheiag, SuvaToTNTa TANPOTNTAG/HavVOpETpa, Goyeio DiagToArg, aloenThpag CO,
BEPUOKPUTIKT ETITHENON ¥upou, aviyveuon Siappofic aspiou-alarm kATT);
- BekmigToTroinan g Aemoupyiac, ¥pavog Aemoupyiag, BEPUOKPAOIOKA eTTimed Kal TRPNON
BIBAiou yeyovoTwv (npepohodylo AeBrrogTagiou);
- KomeuBuvoelg yia oplakég KOTaoTATEIS ad@aALiag (UTTApyouv ypamTEg odnyieg 08 TERITITWAT
KIvBUvou) ;
MapdtnpAgeIg:
Zroixeia
Hpepopnvia Eykarddtagng
EykataoTdmng YSpauhkog EykaraoTarmc Zuvtnpntiic Kauotipuwv
Ap.Adeiag Ap. AGeiag

Intelligent Energy |

Europe
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9.2.2 Spain

~= w LINIVERSITAT )/\
| fu = ROVIRA | VIRGILI
I cREVER BOIL
.. . .. . EFF
Declaracion de una instalacion de alta calidad _
1- Generacion/Produccion de Calor si no

La caldera estd disefiada y se garantiza su cumplimiento de acuerdo con el Reglamento de
Instalaciones Térmicas en los Edificios (RITE).

El programador para la regulacion de |a caldera tiene una programacion diana, semanal y de festivos.
Los parametros del sistema de control estan optimizados para la instalacion y pueden ser ajustados en
el dispositivo de control. El usuario puede optimizar los parametros individuales de manera
independiente (control individual por zona).

Con el fin de optimizar la instalacion, el usuario puede cambiar la curva de calefaccion de manera
independiente (en el caso en que el control sea por sonda externa).

Para una facil monitorizacion, cada circuito hidraulico dispone de su etiqueta identificativa asi como de
indicadores de temperatura tanto en la impulsion como en el retorno.

Para controlar el consumo energético se dispone de contadores de tiempo de operacion vy,
opcionalmente, contadores de energia.

El suministro de aire para la combustion se garantiza con un sistema adecuado de ventilacion y no
Unicamente con ventanas.

Se dispone de sistema de apoyo a 1a calefaccién por energia solar.

BlEH B BB (B &)=
[E =L BT E SEL | S [ ]

2- Distribucion del calor
Se encuentran aislados para evitar pérdidas de calor y segln la normativa vigente:
- Tuberias y depositos de almacenamiento
- Valvulas y accesorios
Todos los accesorios y conexiones estan instalados para asegurar el balance hidraulico de la
instalacion.

Ood e
3

w
-
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3- Disipacion de calor
Todas las zonas estan equipadas con un control individual (valvulas termostaticas y/o de zona). Las

valvulas termostaticas deben estar correctamente ajustadas para el uso de la zona (ajuste de [l &

temperatura).

Se utilizan preferentemente sistemas de baja temperatura como por ejemplo suelo radiante. [E O
si no

Las bombas de circulacion se escogieron siguiendo criterios de bajo consumo (Clase A). ] ]

La bomba de circulacién esta instalada para asegurar un funcionamiento optimo. {e] =
si no

Los tiempos de carga del sistema de acumulacién han sido ajustados por un experto de acuerdo con la 0 0O

estrategia de carga planificada.

Si hay acumulador, la temperatura del agua se muestra y puede ser ajustada por el usuario. [ma] [

w
-
=
o

6- Arranque de operacion y ajuste

Referente a la optimizacion energética se han tenido en cuenta los siguientes aspectos:

— Todos los datos de funcicnamiento estan monitorizados.

— Toedos los ajustes (horarios, temperaturas, niveles) estan realizados de acuerdo con los calculos
de dimensionado de la instalacion.

—  El balance hidraulico de distribucion y disipacion de calor se ha realizado.

— Todos los ajustes estan registrados en el informe de puesta en marcha.

El cliente ha sido informado sobre:

— Bl funcionamiento del suministro de combustible, la caldera, el calefactor, la bomba, el sistema de
control, el sistema de calentamiento de agua y |a disipacion de calor.

— Dispositivos relacionados con la seguridad (valvula de seguridad, capacidad de
lienado/mandmedtro, tangue de expansion).

— Operaciones de optimizacion, tiempos de funcionamiento, niveles de temperatura, libro de
mantenimiento y manual de uso.

—  Qué debe hacer en caso de mal funcionamiento.

(5] TN (I S B (o] [T (]
(e e 8 Y1 (e )

Lugar, fecha Referencia
El Usuario El Instalador
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9.2.3

Hungary

Fejleszio Kft.
Environment Protection and
Development Ltd. EFF

Kazanbeépités mindség ellendrzése

Altalanos adatok

Az ingatlan tulajdonosanak vagy ilizemeltet6jének adatai:

Tl ON: s

Az ingatlan adatai, ahol a flitési rendszer mukodik:

G oot e s e e e s sty o st e e
Hasznalat médja: [ Lakas _| Hotel [ Vendéglatouzem

_  lrodaépulet _ Iskola O e
Epités éve: .....................
Az Osszes fltott helyiség hasznos alapteriilete: ... . . ... ... m?
A futott helyiségek brutto alapterilete: ... .. .. m?
Az éplilet méretezési hOIgeNYe: . e kW
Héigényadat forrasa: _  Energiatanusitvany [ Hésziikséglet-szamitas

—  Ismeretlen

Kazan / Tuzeloberendezeés:
GYAMANYE o e s S
Tiizeléanyag: [ foldgaz _ PB-gaz _ tuzelbolg O egyébi.o..........
Tipus: _  Nyitott égésterii | Zart égésteri [ Kondenzacios
Evjarat: ... Névleges hoételjesitmény (Adattabla szerint): ... kW
Kiegeszito / Tartalékfiites:
T Hészivattyu (HMV készités) _  Egyedi-/ Cserépkalyha T Villamos fiités
O Egyeb: ... Napkollektor ( ............. m?) O nincs

Intelligent Energy | | Furope
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Hasznalati melegviz (HMV) készités

Fiitési iddészakban: _ Fitéssel kombinalt T Onalld berendezéssel
L EOVED.
Fiitési iddszakon kiviil: _|  Fitéssel kombinalt T Onalld berendezéssel
L BOVED:
HMV készités Osszesen ... ... SsZemelyrészére
HMV tarolé: _ van (Téerfogat: ............... ) T nincs

Megjegyzés:

Hoelosztas és holeadas:

Héleadas: [ Fitdtestekkel _ Feluletfiitéssel [ Egyébi........ ... ...
Szabalyozas madja: _ Id&jarasfuggd [ Helyiséghtmérseékletrdl

[ Zénas szabalyozasu _ Thermosztatikus szeleppel [ Idékapcsolassal

L B0V
Eloszto rendszer: _ Egycsotves [ Ketcsoves
Csatlakozé csdvezetékek: _ hészigeteltek T nem hészigeteltek

Vezetékek hbszigetelése:

= 2/3 csHatmeérd, vagy 3 cm _ < 2/3 csBatmerd O nincs
Szerelvények hdszigetelése: _ wvan T nincs
Keringetd szivattyuk Kivitele: _ A energiaosztaly [ Szabalyozott _ Hagyomanyos

Keringetd szivattyQ(k) evjarata(i): .. . ..

Keringetd szivattyOk szama: ... db

Cirkulacios szivattya: _ wvan O nincs

Cirkulacios szivattyu kivitele: LI A energiaosztalyu _ szabalyozott | hagyomanyos
Mikodésmoad: Z  Id6szabéalyozott —|  H8mérsékletrdl szabalyozott [ Tartds tizemd
Kazanbeépités mindség ellendrzés 2/4
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Kazanbeépités minoség ellendrzés

1- Hotermelés

1gen

A kazan teljesitménye a “A kazdnok méretezés: alapelver” szennt van meghatarozva? ",

[+]

A vizmelegitdnek van napi, hets és vakicids progranya?

A vezérlérendszer paramétere az épiilethez vannak beallitva és a vezérlon keresziiil
allithatdak. Lehetséges a felhasznild szimdra a kiilonbozd paraméterek kulan-kiilan
bealitasa?(szobankent).

A futés: gorbe egyedileg allithata?

[&]

]

A nagyobb atlithatosag érdekében, minden fiitési ag fel van cimkézve és a
hémérsékletadatok szerepelnek mindkét irinvban a cséveken?

]

Az energiafogvasztis, vagy lizemudd mérdk vannak felszerelve

[+]

Az égéslevegdellatas egy megfeleld nagysagn ventilator altal van biztositva,
nem szelldzonyildsokon, vagy nyilaszarokon keresztiil

2- Hoszallitas

Mindegyik csovezeték, szerelvény, tarolo és melegviztartaly megfelelden le van
szigetelve?

Minden szitkséges szerelvény és szabalyozo bekotése olvan, hogy a megfeleld hidraulikus
egyensulyt biztositsa az épiiletben?

3- Holeadas

igen

Minden helyiség fel van szerelve egyéni szabalvozdval (elére beallithatd termosztatikus
szelep). A szelepek a helyiségeknek megfeleléen vannak bealitva.

]

Lassu, feliilet: fiitések (pl. a padléfiités, amelyek legtabbezdr 30°C-on mikddnek) vannak
beépitve, az egyéni helyiségszabalyozas enuatt elhanyagolhato.

4- Keringetd szivattyuk

igen

A keringetd szivattyuk a “Leiras a keringetd szivattyuk méretezéséhez”-ben ismertetettek
szerint lettek kivalasztva?

]

A keningetd szivattyu az optimalis szintre van beallitva?

5- HMV eloallitas

1gen

A fiités: 1d6k szakember dltal. és megtervezett toltési stratégia szerint lettek beallitva.

[+]

A tirolt viz hémérséklete lathato a vizmelegitén (hémérd) és allithatd a felhaszndlo altal

6- Uzembehelyezés és beszabalyozas

1gen

Az energia optimizalas terén kovetkezdk allapithatok meg:

—  Minden teljesitmény adat ellendrizhetd.

—  Minden beillitas (1dézités, hdmérsékletek, szintek) az épiiletre vonatkozo
hésziikséglet szamitas szerint van bedllitva.

— A helyiségek homérséklete a termosztatikus szelepeken keresztiil van szabalyozva.

— A holeadas-és tovabbitas hidraulikus egyensulyva be van szabilyozva,
és az égeslevegdt ventilator biztositya.

—  Minden beallitas fel van jegyezve az lizembehelyezés: naploban.

A felhaszndlé felviligositist kapott a kovetkezdkrdl:

— A fiitdanyag ellatisrdl. a kazdn, a szelldzd, a szivattyn, vezérlérendszer, vizmelegitd
&3 hoszallito rendszer mikddéseral.

]

]

— A biztonsag: berendezésekrdl (biztonsag: szelep, toltést lehetdség/nyomasmeéra,
kiegészitd tartily)

[+]

[+]

- Mikédés optimizalasa, fizemeltetési 1dék, hémérsékletfokok, energiakényv vezetés

—  Teenddk nem megfeleld mikodésnél

&)

Megjegyzés:

Kazanbeépités mindség ellendrzés

3/4
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Tluzeléanyag (gaz) fogyasztasmero:
Tipusa:

El6z6 evi fogyasztas: S 1 |
Induld éraallas: R | |
Végsé oraallas: SRUURRRSTRRURRRURT 1 &

Egyeb fogyasztok: Névleges teljesitmény Eves fogyasztas

Tizhely: O et KW ISRUUURURUURRURIOTN |\ e

Vizmelegité: [ crrerarenesaresnneenaas KW ST ¢ |

EQVED: oot e KW ISRUUURURUURRURIOTN |\ e

EVES HATASFOK SZAMITASAHOZ SZUKSEGES HOMENNYISEGMERO:

_| VAN [l NINCS
Hémennyiségmeérd: 1. 2.

Tipusa:
Indulé oraallas: I — ') N R ——
Veégso draallas: P ' N | S ' N

Beépitési hely: Kazan visszatéré [ HMV hidegvizag O
Fitési visszatéré [
Villamos energiamérd: 1. 2.
Tipusa:
Indulo oraallas: crvernensnaneneeeennee . KWhH cerierenneeenennnneenn o KWH
Veégso oraallas: R — )] ] S 44" o]

Mért fogyasztok: Fiitési rendszer teljes | HMV készités O

Fiitési + HMV rendszer [
Megjegyzeés:

A beépitést végzo adatai:
NV Cég:

Telefon: . .
Beeépités Datuma: ... ... ... Méréskezdet Datuma:. ... ...

Mérésbefejezés Datuma: ... . .

A beepitest vegzo alairasa Tulajdonos / izemeltetd alairasa

Kazanbeépités mindség ellendrzés 4/4
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9.2.4 Germany

F

Erklarung fir die qualitdtsgesicherte Installation (Qualitatsprotokoll)

Intelligent Energy
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9.2.5 Austria

2o

EFF

e

AUSTRIAN ENERGY AGENCY

Einleitung

Derzeit entscheidet primar der Preis und nicht die
Qualitat Uber die Wahl des Installateurs. Qualitativ
hochwertige Angebote konnen vom Kunden nicht von
Billigstangeboten unterschieden werden. Daher haben
Installateure, die auf Qualitdt setzten, keine Moglichkeit
sich am Markt  gegendber  Billigstanbietern
durchzusetzen.

Um diese Problematik zu Uberwinden wurde von der
Osterreichischen Energieagentur ein Qualitatsprotokoll
und eine Garantieerklarung zur Forcierung von qualitativ
hochwertigen Heizungsinstallationen entwickelt.

Das Qualitatsprotokoll  enthalt  die  wichtigsten
Qualitatskriterien fur eine optimale Sanierung oder
Neuinstallation einer Heizungsanlage. Die Einhaltung
dieser Qualitatskriterien soll zu einem Teil des Angebots
des Installateurs werden. Dadurch wird es fur den
Installateur maglich sich von | Billigstanbietern® zu
differenzieren und fir den Kunden mdglich zwischen
Best- und Billigstangebot zu unterscheiden.

Zusatzlich zum Qualitatsprotokoll wird es fir den
Installateur durch die Garantieerklarung mdéglich dem
Kunden die hohe Effizienz seiner optimalen Installation
durch einen garantierten Jahresnutzungsgrad 2zu
gewahrleisten.

Grundsatzlich sollte vor jeder Sanierung oder
Neuinstallation des Heizsystems eine ausfuhrliche
Beratung des Kunden durch einen qualifizierten
Energieberater durchgefihrt werden, um eine optimale
Energieeinsparung des Heizungssystems im Einklang
mit dem Gebaude zu gewahrleisten.

Das vorliegende Qualitdtsprotokoll gliedert sich in einen
allgemeinen Teil und in die dazugehdrigen Checklisten
auf. Der allgemeine Teil dient dazu dem Kunden die
geforderten Qualitatskriterien naher zu bringen und den
Installateur bei seiner Argumentation zu unterstitzen.
Die Checklisten geben wvor, welche grundlegenden
Effizienzkriterien  eine  _hochwertige®  Installation
beinhalten sollte. Diese Checklisten sollen zu einem Teil
des Angebots des Installateurs werden. Dadurch wird es
fur den Installateur mdglich sich von _Billigstanbietern®
Zu differenzieren sowie fur den Kunden das Angebot
auch nach der Qualitat zu bewerten.

Anhand des Qualitatsprotokolls wird es fur den Kunden
moglich eine qualitativ hochwertiges Angebot zu
erkennen und zwischen Best- und Billigstangeboten zu
unterscheiden. Dem Installateur wird es durch das
Qualitatsprotokoll  mdoglich  dem  Kunden  seine
hochwertige Installation und die damit anfallenden
Kosten klar darzustellen und sich somit gegentber
Billigstangeboten am Markt zu differenzieren und
durchzusetzen.

Ziel des Qualitatsprotokolls ist es mogliche Kosten-,
Energie- und COZ2-Einsparungen von  neuen
hocheffizienten Kesseln (z.B. Brennwerttechnologie)
durch qualitativ. hochwertige Installationen optimal

auszuschdpfen. Optimale Heizungsinstallationen sollen
Standard werden!

Ermittlung der Heizlast

Die Ermittlung der Gebaudeheizlast ist die Grundlage fur
die Auslegung eines Heizungssystems. Grundsatzlich ist
fir dieses Berechnung die ONORM EN 12831
heranzuziehen. Diese europaische Norm enthalt einen
fur alle Lander verbindlichen Rechenteil. Fir Osterreich
wurde des weiteren die Vornorm ONORM H 7500 als
nationaler Anhang herausgegeben, welchem spezifische
Rechenwerte fir Osterreich zu entnehmen sind. (Die
ONORM H 7500 enthdlt Tabellen fir Norm-
Innentemperaturen, Rechenwerte fir Temperaturen in
Nachbarraumen, sowie in nicht beheizten eingebauten
Treppenraumen, Dachraumen und dgl.)

Die Normheizlast berechnet sich aus den Anteilen for
Transmission und Laftung. Die
Transmissionswarmeverluste enthalten einerseits die
Warmeverluste nach auften aufgrund von
Warmedurchgang durch die umschliefenden Fléchen
sowie andererseits den Warmefluss aufgrund wvon
Warmedurchgang  zwischen  beheizten  Raumen.
Letzterer entsteht dadurch, dass Ra&aume auf
unterschiedlichen Temperaturniveaus beheizt werden.
Die LOftungswarmeverluste enthalten \Warmeverluste
nach aufen aufgrund der Liftung und Infiltration durch
die Gebdudehiille, sowie den Liftungswarmefluss
Zwischen einzelnen beheizten R8umen innerhalb des
Gebaudes.

Die Norm ONORM EN 12831 bietet zwei Verfahren zur
Bestimmung der Heizlast an, ein vereinfachtes und ein
ausfuhrliches Verfahren. Das vereinfachte Verfahren gilt
nur fir Wohngebaude mit maximal 3 Wohneinheiten und
einer hohen Gebaudedichtneit (nso< 3,0 0"y,

Es  kennzeichnet sich  durch  die
Eigenschaften:

folgenden

(1).Verluste an das Erdreich werden vereinfacht
berechnet.

(if).Warmebrlicken der Bautelle werden vereinfacht.

(iii). Temperaturen fur unbeheizte RGume werden
vereinfacht angenommen.

(iv).Die Ldftungswarmeverluste werden lediglich
aufgrund des Mindestiuftwechsels errechnet.

Es ist darauf hinzuweisen, dass eine raumweise
Berechnung der Heizlast grundlegend fir die Moglichkeit
einer energieeffizienten Auslegung des
Heizungssystems ist. Erst durch eine dokumentierte
Heizlastberechnung ist es maglich die Kemponenten des
Heizungssystems (Heizungspumpe, Radiatoren,
Heizkessel etc.) optimal zu dimensionieren und das
System hydraulisch abzugleichen.

' Bei einem Differenzdruck von 50 Pa kommt es zwischen
Aulen- und Innenseite des Gebdudes zu giner Lufiwechselrate
= 3,0 pro Stunde.

Annex
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Auswahl des Warmeerzeugers

Die Kesselnennleistung und unter Berlcksichtigung des
Kesselwirkungsgrades die hieraus ermittelte
Feuerungsleistung des Warmeerzeugers wird auf Grund
der durchgefihrten Heizlastberechnung festgelegt. Dazu
ist anzumerken, dass diverse Zuschldge fur die
bendligte ‘»’\-’ief;ieralulheizleistung2 {in Absprache mit dem
Bauherm) bereits in die Heizlastberechnung einfliefen
und  daher keine  weiteren  Angstzuschlage®
berlcksichtigt werden missen.

Im Falle einer kombinierten Heizung und
Warmwasserbereitung durch den Kessel ist, um die
Effizienz des Heizungssystems zu gewahrleisten, die
zusatzliche Installation eines Warmwasserspeichers
dringend zu empfehlen. Auch solite bei der
Kesseleinstellung darauf geachtet werden, dass die
Speicheraufladung  und  Wiederaufheizung  des
Gebdudes nicht zur selben Zeit erfolgen. Die Ladung
des Warmwasserspeichers sollte maglichst wahrend der
Heizpausen erfolgen.

Im Falle einer kombinierten Heizung und
Warmwasserbereitung bestimmt bel Wohnungen oder
Gebauden mit geringer Heizlast oft die notwendige
Leistung fur die Warmwasserbereitung die Kessel- bzw.
die Feuerungsleistung.

Fir die Berechnung der bendtigten
Kesselfeuerungsleistung im Falle einer kombinierten
Heizung und Warmwasserbereitung kann grundsatzlich
die folgende Formel herangezogen werden:

. ) . ) 1
Q_( =[:QHL +Qﬂﬁi’_gd)*_

M

Q; ....Kesselfeuerungsleistung [kW]

QHL.. ....Heizlast des Gebaudes [kW]

Q PR Rohrleitungsverluste [KW]

Q mww--Warmeleistung fir die Warmwasserbereitung

[kw]
[ S Wirkungsgrad des Kessels

Um eine optimale Effizienz des Heizungssystems zu
gewahrleisten ist ein Kessel mit geringen
Bereitschafisverlusten und hohem Kesselwirkungsgrad
zu wahlen (z B. Brennwertgerat).

Auch solite der Kessel ohne Anforderungen an einen
Mindestumlauf bzw. mit grofem Wasserinhalt gewanhit
werden. Dadurch kdnnen sowohl die Vorlauftemperatur
konstanter und die Kesselrucklauftemperatur bei kleinen

“ Im Falle einer vom Bauherm gewinschten Machtabsenkung
der Wohnraumtemperatur muss zwischen dem Installateur und
dem Bauherrn ein  Zeitfrahmen fir die zuldssige
Wiederaufheizzeit des Gebdudes festgesetizt werden. Auf Basis
dieser Vereinbarungen ist vom Insiallateur die bendtigte
Wiederaufheizleistung zu berechnen, durch welche die Heizlast
des Gebdudes erhdht wird.

Angstzuschldge sind vom Installateur individuell geseizte
Zuschlage zur berechneten Heizlast des Gebhdudes, wodurch
der Komfort des Kunden unter allen Umsidnden gewahrlzistat
werden soll.

Volumenstrdmen und grolen Spreizungen niedrig
gehalten werden, als auch auf ein Uberstromventil
verzichtet werden, was sich positiv auf den
Brennwertnutzen sowie auf die bendtigte
Pumpenleistung auswirkt.

Um die Forderhdhe der Heizungspumpe bestmaglich an
die Gebdudeanforderungen sowie an den
durchgefihrten hydraulischen Abgleich anpassen zu
kdnnen, solite — wenn moglich — ein Kessel mit externer
oder austauschbarer Heizungspumpe gewahit werden.

Die angefuhrten Punkte der Checkliste Heizkessel und
Heizungsregelung® sollten vom ausgewahiten Kessel
erlllt werden, um eine optimale Funktion des
Heizungssystems sowie eine grétmaogliche Effizienz
des Kessels zu ermdglichen.

Dimensionierung der Umwiélzpumpe

Die korrekte Auslegung der Warmwasserverteilung ist
eine wesentliche Grundlage fur eine effiziente Funktion
des Gesamtsystems. Nur bei genauer Dimensionierung
der einzelnen Rohrstrecken, Pumpen, Regelarmaturen
kann ein kostenglnstiger und komfortabler Betrieb des
Heizungssystems garantiert werden.

Mur durch die Kkomrekte Dimensionierung wvon
Rohrleitungen und der Umwalzpumpe in Verbindung mit
der Durchfiihrung eines hydraulischen Abgleichs ist es
maoglich, dass Thermostatventile an den Heizkdrpern
genau regeln kénnen und damit eine gleichmagige
Beheizung der Raume wund eine Vermeidung
unerwinscht hoher Raumtemperaturen oder
Abliftverluste méglich wird. Auch kann der maximale
MNutzungsgrad des Kessels nur bei einer oplimalen
Warmeverteilung im Systemn erreicht werden. Das gilt
besonders fir Brennwertgerate die zZur
Brennwertnutzung besonders niedrige
Rucklauttemperatur des Heizungswassers bendfigen.

Forder- bzw. Volumenstrom

Der Farderstrom (auch Volumenstrom), den eine
Heizungspumpe zu fordern hat, beschreibt die
Wassermenge, die jeweils gepumpt werden muss, um
eine bestimmte Warmemenge in die Raume zu
transportieren.  Dieser ist somit abhangig vom
Warmebedarf des zu behejzenden Geb3udes. Er wird in
Kubikmeter pro Stunde [m*/h] oder Liter pro Stunde [I/h]
angegeben und kann nach folgender Formel berechnet
werden:

= (’P*ﬁ [n13 / h]

VO Farderstrom der
Auslegungspunkt in [m3/h]
Q... Warmebedarf der zu
Flachen in [kW]

Fumpe im

beheizenden

Ce ........spez. Warmekapazitat von Wasser (=
1,163 [WhikgK])
A T Temperaturdifferenz (Spreizung)

zwischen Heizungsvor- und -ricklauf in [K]
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Forderhohe

Die Fodrderhdohe (auch Differenzdruck) in  Meter
Wassersaule [m Ws] oder Millibar [mbar] beschreibt die
Widerstande im Heizsystem und hat nichts mit der
Gebaudehthe zu tun. Der notwendige Differenzdruck
der Pumpe entspricht den Druckverlusten, die innerhalb
des Heizsystems durch Stromungsverluste
hervorgerufen werden. Hauptsachlich flielten Lange und
Durchmesser der Rohrleifungen sowie Einbauten wie
Kessel, Mischer, Warmemengenzahler und
Thermostatventile in die Berechnung der Férderhihe
ein. Um das Fordermedium an jeden Punkt des
Heizungssystems transportieren zu kénnen, muss durch
die Pumpenleistung die Summe aller Widerstande in der
Rohrleitung und im Heizkessel Oberwunden werden
kannen.

Da im Falle einer Heizungssanierung der genaue Weg
der Rohrfihrung sowie die verlegten Nennweiten schwer
feststellbar sind, kann die folgende Formel als
vereinfachtes  Verfahren fur die  dberschlagige
Berechnung der Forderhéhe herangezogen werden:

R¥L*ZF
7~ o000 ")

Heu .. Fdrderndhe der Pumpe [m]

R ......Rohrreibungsveriuste im geraden Rohr [Pa/m]
L. Lange des ungunstigsten Heizstranges [m] flr
Vor - und Ricklauf

ZF ... Zuschlagsfaktor fur Formsticke, Armaturen,
Thermostatventile, Mischer, Schwerkraftbremse,
Warmemengenzahler etc.

Fir Standardanlagen im Ein- und Mehrfamilienhaus
kann R mit 30 Pa/m bis 100 Pa/m angesetzt werden
(abhangig vom Baujahr des Hauses, dltere H3user
haben auf Grund der verwendeten gréleren Nennweiten
einen kleineren Druckveriust 30 — 50 Pa/m).

Fir die Lange des unginstigsten Heizungsstranges
kann zur Abschatzung die folgende Faustformel
herangezogen werden:

L = {Lange des Hauses + Breite des Hauses + Hohe des
Hauses) x 2

Wenn Forderhdhe und Farderstrom bekannt sind, kann
die hydraulische Leistung ermittelt werden. Dies ist jene
Leistung, welche die Umwalzpumpe bereitstellen muss.
Die Berechnung erfolgt nach folgender Formel:

p, £V Heu g
- 3.6

Pry...nydraulische Leistung [W]

p ....Dichte des Warmelbertragungsmediums in
[kg/dm3]

g.... Erdgravitation, (g) = 9.80665 m/s*?

SchlieBlich kann die erforderliche elekirische Leistung
der Pumpe nach folgender Formel ermittelt werden:

F.....elektrische Leistung [W]

n......\Wirkungsgrad der Pumpe [-]

Hierbei ist anzumerken, dass bei herkdmmlichen
Pumpen von einem Wirkungsgrad von 10 bis 13 %, bei
hocheffizienten Pumpen von 23 bis 35 % ausgegangen
werden kann. Fir die Anwendung im Einfamilienhaus
kann davon ausgegangen werden, dass grundsatzlich
die kleinsten am Markt erhaltichen hocheffizienten
Pumpen (Leistungsbereich 10 bis 30 W) zur Versorgung
des Objekis ausreichen.

Auswahl der Pumpe

Wenn der Volumenstrom v und der Differenzdruck HPU
berechnet worden sind, kann die bendtigle Pumpe
mittels des Pumpendiagramms ausgewahlt werden. Die

beiden Koordinatenpunkte HPU und Vv ergeben den
Auslegungspunkt der Pumpe. Die passende Pumpe wird
so gewahlt, dass der Auslegungspunkt im Bereich
unterhalb der Maximalkurve des Diagramms liegt.

Rohmatrkenninie

Bedriebspunkt

Férderhdhe [Hm]

Pumpenkennilinia

Walurnenetram [miTh]

Abbildung 1: Betriebspunkt abhangig von Volumensirom [m¥h]
und Forderhdhe [Hmj [Quelle: Osterreichische Energieagentur]

Es ist anzumerken, dass so genannte .Angstzuschlage”
fir die Pumpendimensionierung grundsatzlich nicht
erforderlich sind, da sich bei einer Verringerung des
Volumenstroms die Warmeabgabe der Heizkdrper nur
geringfigig verandert und diese dann, falls erforderlich,
durch eine geringe Anhebung der Vorlauftemperatur
korrigiert werden kann.

Die in der Checkliste Umwalzpumpe® angeflhrten
Punkte sind fUr Dimensionierung und Auswahl der
Heizungspumpe zu erflllen, um eine optimale Funktion
sowie eine groitmogliche Effizienz des
Heizungssystems zu gewahrleisten.

Dimensionierung des Warmwasser-
systems

Der Bedarf an Warmwasser ist von Objekt zu Objekt
sehr verschieden. Bei Wohnungen hangt der Bedarf
nicht nur von der Grake der Wohnung und der Anzahl
der Personen, sondern auch vom Lebensstandard, dem
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Alter der Personen, dem Beruf der Bewchner, der
Jahrszeit und anderen Umstanden ab.

Auch erlangt die Warmwasserbereitung, bedingt durch
die erhdhten Anforderungen an die Warmedammung
von Gebauden, immer gréere Bedeutung. Das flhrt so
weit, dass der Anteil der Warmwasserbereitung bis zu
50% der gesamten Nutzwdrmemenge betragen kann.
Auch  haben  Feldtests  gezeigt, dass  der
Jahresnutzungsgrad  des  Heizungssystems — mit
steigendem Warmwasseranteil abnimmt.

Als Begrindung fir die Abnahme des
Jahresnutzungsgrads konnen die folgenden Ursachen in
Frage kommen:

(iy. For die werden
Worlauftemperaturen von ca. 65 — 70 °C bendtigt,
woraus sich Rucklauftemperaturen Gber dem
Abgastaupunkt einstellen kénnen, wodurch eine

Brennwertnutzung nicht mehr moglich ist.

Warmwasserbereitung

(ii). Bei den meisten Brennwertgeraten wird die gleiche
Umwalzpumpe fir die Heizungsanlage und die
Warmwasserbereitung genutzf. Diese verflgt in
den meisten Fallen dber eine zu grofte Farderhche.
Dies fuhrt zu sehr kleinen Temperaturspreizungen
und damit zu einer zu hohen Rucklauftemperatur,
die der Brennwertnutzung entgegenwirkt.

(ii). Der Kessel muss im Sommer nur fur die
Warmwasserbereitstellung in Bereitschaft gehalten
werden, was Zu anteilsmarig hohen
Bereitschafisverlusten des Kessels fuhri.

(iv). Der Kessel fahrt im Falle einer geringen Heizlast
des Gebaudes immer im Teillastbetrieb, was sich
im Teillastbereich kleiner 10 — 20% durchaus
negativ auf den Jahresnutzungsgrad auswirken
kann.

Aus diesen Granden ist es besonders wichtig
Angstzuschlage bei der Bemessung des
Warmwasserbedarfs und der  Auslegung des
Warmwasserspeichers zu vermeiden.

Fir die Planung von Warmwasser-Heizungsanlagen ist
auf die ONORM EN 12828 sowie auf die ONORM H
5056 zur Berechnung des Heizenergiebedarfs zu
verweisen. Auch konnen der ONORM H 5056
Defaultwerte flr den Verlust von Warmwasserspeichern
bei Prifbedingungen, sowie fUr den MNenninhalt von
Warmwasserspeichern entnommen werden.

Abschlieend ist darauf hinzuweisen, dass alle in der
Checkliste  Warmwassersystem™ angefuhrien Punkte
erfullt werden sollten, um eine optimale Funktion sowie
eine  gréftmdgliche Effizienz  des kombinierten
Warmwasser- und Heizungssystems zu gewahrleisten.

Vertellnetz/Warmeabgabe
Far die Ausfuhrung und Dimensionierung des

Varmeverteilnetzes fir Ein- und Mehrfamilienhauser
sowie von einzelnen Wohnungen sind grundsatzlich die

geltenden  Richtlinien, Nommen und  hygienischen
Vorschriften zu beachien.

Flachenheizungen (Wand- und FuRbodenheizungen)
haben gegenuber Radiatorenheizungen den Vorteil einer
sehr niedrigen Vorlauftemperatur, wodurch die Funktion
von Brennwertkesseln und Solaranlagen bestméglich
unterstitzt wird. Aulterdem flhren Flachenhelzungen zu
einer gleichmaiigeren Warmeverteilung im Raum sowie
Zu einer Platzeinsparung, da kein Platzbedarf von
Raumheizkdrpern eingenommen wird.

Als  Nachteil gegentber den  kKonventionellen
Raumheizkdrpern sind jedoch die gréere Tragheit der
Heizflachen (schlechtere Regelfdhigkeit) und die
hoheren Investitionskosten anzuflhren.

Anforderungen an Leitungs- und Armaturen-
dammungen

Basierend auf der OIB-Richtlinie ,Energiesinsparung
und Warmeschutz® sind die Leitungen und Armaturen
des Warmeverteil- sowie des
Warmwasserleitungssystems durch die in der folgenden
Tabelle angefuhrten Malknahmen zu begrenzen:

Mindestdammstarke

Art der Leitungen bzw.
Armaturen

bezogen auf eine
Wirmeleitfahigkeit von
0,035 W/(mK)*

Leitungen/Armaturen in
nicht beheizten Raumen

2/3 des
Rohrdurchmessers,
jedoch héchstens 100
mm

Leitungen/Armaturen in
Wand und
Deckendurchbriichen, im
Kreuzbereich von
Leitungen, zentrale
Leitungsnetzverteiler

1/3 des
Rohrdurchmessers,
Jedoch hachstens 50 mm

Leitungen/Armaturen in
beheizten Rdumen

1/3 des
Rohrdurchmessers,
jedoch héchstens 50 mm

Leitungen im
Fulbodenaufbau

& mm (kann enffallen bei
Verlegung in der
Trittschalldammung bei
Decken gegen beheizte
Réaume)

Stichleitungen

Keine Anforderungen

Tabelle 1 Mindestanforderungen an Leitungs- und

Armaturendammungen

Alle in der Checkliste

MerteilnetzWarmeabgabe™

angefihrten Qualitatskriterien sollten erfullt werden, um
eine optimale Funktion sowie eine groitmaogliche
Effizienz des Heizungssystems zu gewahrleisten.

4 Bei Isoliermaterialien mit anderen Warmeleitfahigkeiten als
0,025 Wimk} sind die Mindestddmmdicken mit Hilfe von in den
Regeln der Technik enthaltenen Rechenverfahren
umzurechnen.
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Abgasfiihrung

Die Abgasanlage ist ein wesentlicher Bestandteil des
Heizsystems und muss vielfaltige Anforderungen
erfullen. Grundsatzlich muss sie standsicher und
widerstandfdhig gegen Warme, Abgas und Russbrande
sein.

Verbrennungsabgase haben eine hdhere Temperatur als
die Aulenlufi. In der Abgasanlage und in ansteigenden
Teilen des Verbindungsstiicks entsteht daher eine
Auftriebskraft (Kamineffekt),

die den Transport der Abgase bewirkt. Der notwendige
Auftrieb wird durch entsprechende Dimensionierung der
Abgasanlage und des Verbindungsstucks, sowie durch
exakte Abstimmung auf die Gegebenheiten des
Warmeerzeugers sichergestellt. Die geometrischen
Parameter Hohe und lichte Weite der Abgasanlage
missen daher genauestens auf die zu fordernde
Gasmenge und ihre Temperatur abgestimmt sein.

Durch den Einsatz verschiedener Brennstoffe (Gas, O,
Holz) sowie durch die Weiterentwicklung der
Feuerungsanlagen hat sich  auch  hier die
Abgasanlagentechnik weiterentwickelt.

Die einschalige, gemauerte Abgasanlage war lange Zeit
die gebrauchlichste Ausfiihrung im Kaminbau, da er eine
einfache und schnellere Montage gewahrieistete. Mit
dem zunehmenden Einsatz von Olfeuerungsanlagen war
Zusatzlich zur Stand- und Brandsicherheit auch die

Saurebestandigkelt  gefordert. Dies fuhrte  zur
Zweischaligen Abgasanlage. Das Innenrohr aus
Schamotte  ist  sdurebestdndig, wahrend  der

Aulkenmantel die Standsicherheit gewahrleistet. Beide
Bauteile gemeinsam brachten die Brandsicherheit.

Die dreischalige Abgasanlage stellt derzeit den Stand
der Technik dar. Hauptgrund dafur war die Entwickiung
von Feuerungsanlagen mit niedrigeren
Abgastemperaturen. Das Innenrchr, welches aus
sdurebestandigem Schamotte bestent, ist mit einer
speziellen  Warmedammschicht  umgeben. Die
AuBenschale  besteht aus  Formsticken  (aus
mineralischen oder metallischen Baustoffen) und
gewahrleistet die Standsicherheit. Mit der
Warmedammung wird verhindert, dass die gering
temperierten Abgase in der Abgasanlage zu stark
abklnlen. AuRerdem muss die Warmedammschicht
Warmedehnungen der Innenschale kompensieren.

Die derzeit letzte Stufe der Entwicklung stellt die
feuchtigkeitsunempfindliche Abgasanlage mit integrierter
Verbrennungsluftzufiihrung  dar. Das  dUnnwandige
Innenrohr ist von einem Ringspalt umgeben, in dem die
Verbrennungsluft gefuhrt und vorgewarmt wird. Die
Autenschale besteht aus einem warmegedammten
Mantelstein bzw. Edelstahlrohr. Mit diesem System ist
die Verbrennungslufizufuhrung auch bel  dichter
Bauausfunhrung bzw. bei Einsatz raumiuftunabhangiger
Feuerungsanlagen sichergestelit.

Im Fall einer Sanierung des Heizsystems und dem damit
verbundenen Umstieg auf Holz oder ein hocheffizientes,
mit Ol oder Gas betriebenes Brennwertgerat sind der
Zustand und die Ausfiihrung der Abgasaniage unbedingt
genau zu prifen!

Fur die Beurteilung des Zustands und die Planung von
Sanierungsmafnahmen ist es unabdingbar, den
zustandigen Rauchfangkehrer zu Rate zu ziehen. In der
Regel wird eine Sanierung {zusatzliche
Warmedammung, Querschnittsverengung, Einzug von
feuchtigkeits-unempfindlichen Rohren) erforderlich sein.

Damit kann die fur Feuerungen mit niedrigen
Abgastemperaturen nétige
Feuchtigkeitsunempfindlichkeit der Abgasanlage

gewahrieistet werden.

Die ONORM EN 133841 wund 2 gibt die
strdmungsmechanische Berechnung von Abgasanlagen
nach Bauart, eingesetztem Brennstoff, Heizleistung in
KW, Hohe der Abgasanlage und Abgastemperatur vor.

Abschlie@end ist zu erwdhnen, dass in Osterreich
aufgrund des Bauproduktengesetzes nur mehr CE-
gekennzeichnete Produkte und in seltenen Fallen auch
jene, die das UA-Zeichen besitzen, zur Verwendung
kommen dirfen. Aus sicherheitstechnischen Grinden
und den friher in Osterreich glltigen Qualitatsstandards
(ONORMen und Bauordnungen) sind nicht alle CE-
gekennzeichneten Abgasanlagen fir die Verwendung in
Osterreich erlaubt. Spezifische Informationen kénnen
der vom OIB (Osterreichisches Institut fir Bautechnik)
herausgegebenen OE-Liste entnommen werden.

Aufgrund dieser komplexen Rechislage ist bei der
Auswahl der Abgasanlage fir den MNeubau
dringend eine Ricksprache mit dem zustandigen
Rauchfangkehrermeister anzuratenl

Es ist darauf hinzuweisen, dass alle in der Checkliste
Sbgasfihrung”  angefUhrten  Punkte erfllit  werden
sollten, um eine optimale Funktion sowie eine
groittmogliche Effizienz des Heizungssystems Zzu
gewahrleisten.
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Qualitatsprotokoll @ ‘&

Checklisten AUSTRIAN ENERGY AGENCY

Die folgenden Checklisten beinhalten die im Rahmen des Projekts erarbeiteten Qualitatskriterien, welche von einem optimal
installierten und damit effizient also- Kosten und Energiesparenden Heizungssystem zu erfiillen sind.

Es ist darauf hinzuweisen, dass aufgrund der unterschiedlichen spezifischen Anforderungen einzelner Objekte und Nutzer an
das Heizungssystem nicht immer alle angefilhrten Qualitatskriterien erfillt werden kénnen bzw. missen. Der Installateur
sollite jedoch in der Lage sein fur jeden mit Nein angekreuzten Punkt der Checkliste eine plausible Begrindung anzufiihren.
Im Zweifelsfall ist es dem Kunden lberlassen sich durch Mitbewerber oder unabhangige Crganisationen diese Begrindung
bestatigen zu lassen.

-
Checkliste — Heizungskessel und Heizungsregelung
Ja Nein

Die Feuerungsleistung des Kessels wird optimal an Gebdude- und Nutzungsanforderungen angepasst. o o

Ein Kessel ohne Mindestumlauf bzw. mit grofiem Wasserinhalt wird gewshlt (kein Uberstromventil wird
bendtigt).

Die regeltechnischen Parameter werden gemalk den Anlagen- und Nutzeranforderungen optimiert und
eingestellt (z.B. Vorlauftemperatur und Heizkurve werden optimal an die Heizkdrper und das Gebiude a a
angepasst).

Die Regelung der Heizung verfigt Ober ein Tages-, Wochen- und Ferienprogramm. Das Niveau der
Absenktemperatur bei reduziertem Betrieb ist auch vom Nicht-Fachmann sinstellbar. o o

Die Verbrennungsluftzufuhr des Kessels erfolgt indirekt (raumiuftunabhangig). Der Rohrguerschnitt der
Luftzufuhr wird optimal an den Kessel angepasst. o o

Anmerkungen des Installateurs:

Checkliste - Umwalzpumpe
Ja Nein

Ein dokumentierier hydraulischer Abgleich des Heizungssystems wird durchgeflihrt. ] ]

Die Férderhdhe sowie die vorgesehene Regelungsart der Pumpe wird gemai der Rohrnetzherechnung
sowie den Gebaudeanforderungen vom Fachmann eingestellt. o o

Anmerkungen des Installateurs:
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Checkliste - Warmwassersystem
Ja Nein

Fiir die Warmwasserspeicherung wird gin sehr gut gedimmter Warmwasserspeicher gewahit. o o

Die Temperaturen im Warmwasserspeicher stimmen mit den geltenden hygienischen Vorschrifien fir die
Warmwasserenwarmung Oberein. o

‘

Die Ladezeiten des Warmwasserspeichers werden vom Fachmann gemél der spezifisch vorgesehenen
Ladesirategie eingestelii.

Fur die Berachnung des TWW -Bedarfs und des henétigten TWW-Speichernvolumens werden die derzeit
gultigen Normen herangezogen.

An den Zapfstellen werden wassersparends Armaturen installisrt. 'm] ]
Anmerkungen des Installateurs:

Checkliste — Verteilnetz/Warmeabgabe

Ja Nein

Es wird gin dokumentierter hydraulischer Abgleich des Heizungssystems durchge-fihrt.

Alle Raume bzw. Radiatoren werden mit einer selbststandigen Raumtemperaturre-gelung (z.B.
Thermostatventilen) ausgeriistet.

Der Kv-Wert der Thermostatventile wird vom Fachmann im Zuge des hydraulischen Abgleichs eingestellt
und dokumentiert.

Anmerkungen des Installateurs:

A

Checkliste - Abgasfuhrung
Ja Nein

Es wird eine stramungsmechanische Berechnung der Abgasanlage auf Basis der ONORM EN 13384-1 und
2 durchgefiihrt. o o

Fiir die Beurisilung des Zustandes und die Planung der Sanierungsmalinahmen wird der zustindige
Rauchfangkehraermeister einbazogen.

Anmerkungen des Installateurs:
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Checkliste — Inbetriebnahme und Einregulierung
Bel der Anlage werden unter dem Fokus Energieoptimierung Ja Nein
Samtliche Leistungsdaten kontrolliert und dokumentiert, 0 [m|

samtliche Einstellungen (Zeiten, Temperaturen, Stufen) nach der Auslegungsberachnung
eingestellt und dokumentiert,

die Einstellungen der Raumtemperatur und der Kv-Werte an den Thermostatventilen
vorgenommen und dokumentiert,

ein dokumentierter hydraulischer Abgleich der Wiarmeverteilung und Warmeabgabe durchgefiihrt, [m] [}

sowie die Anlage entllftet. 0 [m]

Alle Einstellungen werden im Inbetriebnahmeprotokoll festgehaltan. [m} 0

Der Kunde wird instruiert beziglich:
Funktion von Brennstoffzufuhr, Heizkessel, Brenner, Umwalzpumpe, Regelung, TWW-Speicher
und Warmeabgabe, o o

der sicherheitstechnischen Einrichtungen (Sicherheitsventil, Fillmenge/Manometer,
Ausdehnungsgefal),

Betriebsoptimierung, Laufzeiten, Temperaturniveaus, Stufen und Energiebuchhaltung, 0 [m]

vorgeschriebener Wartungsintervalle der Anlage bzw. der vorgeschriebenen Uberpriifungen der
Anlage gemat der Art. 15a B-VG- Vereinbarung der Lander,

sowie des Verhaltens bel Stérungen. 0 0

Anmerkungen des Installateurs:

h

Mit der Unterzeichnung bestatigt der Installateur dem Kunden die mit Ja markierten Punkte nach bestem Wissen und
Gewissen bei der Installation des Heizungssystems durchzufuhren. Nicht vorgesehene Punkte wurden vom Installateur mit
Nein gekennzeichnet und begrundet, sowie mit dem Nutzer/Auftraggeber abgestimmt (d.h. der Kunde wurde durch den
Installateur auf die moglichen daraus resultierenden Effizienz- oder gegebenenfalls sich einstellenden Funktionseinbulen des
Heizungssystems hingewiesen).

Chjekt (inkl. Adresse und Ort, PLZ)

Aufiraggeber/Mutzer Crt/Datum Installateur/Unternehmer

(Unterschrift/Stempel)
Kontakt Projekt Management
Osterreichische Energie Agentur Gunter Simader | guenter simader@energyagency.at
Mariahilfer Stralte 136 Georg Trnka | georg trnka@energyagency.at
1150 Wien (Austria)
www._energyagency.at www.energyagency.at/boileff
In Kooperation mit " : .
W innoterm Wuppertal Institut
£ - — for Klima, Umweelt, Energie
; i GmbH
=
L/ CREVER
aw EmEReELE LINIVERSITAT
Rowira | VIRGILI
Gefordert von N Erstellt im Aufirag des Lebensminsteriums fir Land- und
Eﬂ Forstwirtschaft, Umwelt und Wassenwirtschaft, Projektieitung Abteilung
Voo

Die alleinige Verantwortung fir den Inhalt dizses Dokuments liegt bei

a den Autorinnen. Es gibt nicht die Meinung der Europdischen
Intelligent Energy d Gemeinschaft wizder, Die Eurcpdische Gemenschaft Gbemimm: keine
erantwortung fiir jegliche Werwendung der darin enthaltenen
Informaticn.
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9.3 GPQU - national versions

9.3.1

Spain

Annex

Logo empresa

UNIVERSITAT /B‘:)}

")
Wi

instaladora
participante CHEVEH ROVIRA | VIRGILI EFFE

B o o A e

Contrato de Garantia de Eficiencia en el Funcionamiento

La presente instalacion de calefaccion cumple con los estandares técnicos y de calidad mas
elevados. Se garantiza una instalacion, dimensionado y ajuste del sistema que permite conseguir
unas prestaciones por encima de la media y por tanto una elevada eficiencia.

Por estos motivos esta garantizada durante dos afios bajo las siguientes condiciones:

1)

2)

3)

4)

La garantia se refiere al nuevo sistema de calefaccion. Se garantiza un rendimiento anual
estandarizado minimo del sistema de calefaccion (n.) superior al 85%.

Se controlara el consumo de energia primaria.

Si el sistema no cumple con el rendimiento prometido, se reparara o ajustara sin coste
alguno para el usuario. El periodo de garantia no se vera afectado por estas medidas.

La garantia no cubre aquellos casos en que la instalacion:

- Haya sido objeto de un trato u operacion incorrecto

- Haya sido reparado, mantenido o manipulado por personal no autorizado por el proyecto
Boileff o de manera deficiente.

- Haya sido reparado o mantenido con piezas no originales.

Hay que tener presente que no se otorga ninguna garantia respecto del normal desgaste
por uso u obsolescencia del producto.
En caso de reconstruccion o modificaciones del edificio se necesita una nueva revisian.

Fecha y lugar: Empresa:
Nombre:
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ungary

WII‘ innoterm ,Elé}

St EFF

EGYUTTMUKODES|I MEGALLAPODAS

az INNOTERM Energetikai s Kornyezetvedelmi Fejlesztd Kft. (1071 Budapest, Varosligeti
fasor 47-49) a tovabbiakban: INNOTERM Kft., valamint

Név:

Cim:

mint lakastulajdonos/lakashasznalo, a tovabbiakban Partner kdzott.

Datum:

Preambulum.

Az energiahatékonysag novelésének egyik lehetséges modja a kazanok szakszer(
beépitése, mivel ezzel az éves hatasfok ndvelhetd. Az éves hatasfok ertékrdl nem
allnak rendelkezésre megbizhato informaciok, ezert az EU a BOILEFF projekt
kereteben (EIE/061134/512.448721) az EU 0t orszagaban programot inditott az éves
hatasfok méréssel vald meghatarozasra.

Magyarorszagon az INNOTERM Kft. a program végrehajtoja, amelyet a
lakastulajdonos/lakashasznalo Partnereivel egyittmikadve valdsit meg.

Az egylttmikodés keretében az INNOTERM Kft. vallalja, hogy a partner részére:
Téritésmentesen rendelkezésre bocsat 1 db hdmennyiségmérét és 1 db
villamosenergia meérdt.

Szerelési utasitast a szakszeri beépitéshez

Tajékoztatot a kazan szakszer(l beépitesehez

Ellendrzi az izembehelyezest és kazanbeépités mindsegét

A szamitott éves hatasfokot a Partner rendelkezésére bocsatja.

Az egylttmikodés keretében a Partner véllalja, hogy:

Szakszerlien beépiti a mérdket s legalabb 2009. 12. 31-ig hasznalja (miikodteti)
Havi rendszeresseggel feljegyzi a meréallasokat és megadja az INNOTERM Kft.-nek.
Hozzajarul, hogy az INNOTERM Kft. megbizottai a helyszinen is ellendrizzek

a hasznalatot.

Az atadott méréket nem szereli le, nem adja el, s a meghibasodas esetét kiveve
nem helyezi Gzemen kivil.

Tajékoztatja kornyezetét a BOILEFF projekt céljardl és allasarol.

Partner a megallapodas alairasaval igazolja, hogy a mérdket: hdmennyiségmera:
Supercal 539 1.5 m/h, villanymerd: Nr. 740.168_, es a szerelési utasitasokat
hasznalatra atvette.

A program lezarasa utan, amely az éves kazanhatasfok meghatarozasaval vegzodik,
a hasznalatba adott mérdk a Partner tulajdonaba keriilnek.

INNOTERM Kit. Partner

Intelligent Energy
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9.3.3 Germany

1)

2)

3)

4)

Ao

EFF

Garantieerkldarung

Die von uns vertriebenen und installierten Heizanlagen sowie deren Zubehor entsprechen
héchstem technischen- und qualitativen Standard. Insbesondere garantieren wir fur eine
Installation, Dimensionierung und Einstellung des Heizsystem, die zu einer tberdurchschnittlich
guten und damit sehr effizienten Betriebsweise filhrt.

Dies garantieren wir mit einer eigensténdigen Garantie von zwei Jahren ab Installationsdatum
nach Malgabe folgender Bestimmungen:

Unsere Garantiezusage bezieht sich auf die Effizienz der neuern Heizungsanlage. Es wird
garantiert, dass der mittlere normierte Jahresnutzungsgrad, bezogen auf den oberen
Heizwert, mindestens den nach der folgenden Formel zu berechnenden Wert erreicht:

Na(B=0,1)=0,9 (1 -0 %) * (1 +1%)* (1 -V %) * (1 +F %)

mit

O = 3 fur Ol- und O = 0 fur Gasbrennwertkessel,

I = 4 fur Kessel innerhalb und | = 0 fur Kessel aulterhalb des beheizten Bereichs,

V = 3 bei Vorhandensein und V = 0 fur das Nichtvorhandensein eines Uberstromventils im
Heizkreis und

F = 2 fur eine Fultbodenheizung, F = 0 fur eine Radiatorheizung.

Warmemengen- und Brennstoffzahler werden installiert, um den garantierten Wert fur den
mittleren normierten Jahresnutzungsgrad des Heizsystems zu Uberprifen.

Zeigt sich innerhalb der Garantiezeit ein Mangel, der die Nichteinhaltung des zugesicherten
Jahresnutzungsgrads zur Folge hat, bessern wir kostenfrei nach. Der Garantiezeitraum
wird hierdurch nicht beeinflusst, also weder verkirzt noch verlangert. Sollte es sich um
einen nicht behebbaren Mangel handeln, wird die Differenz der Energiekosten fur eine
Heizungsperiode rickerstattet. Diese Kosten werden aus der Differenz des garantierten
und des erreichten Jahresnutzungsgrads proportional bestimmt.

Der Garantiefall tritt jedoch nicht ein, wenn der Mangel unter folgenden Umstéanden
verursacht wurde:

-) Umbauten oder Umnutzung von Gebéudeteilen (hier kann eine Neuberechnung
erfolgen),

-) Bei unsachgemalfier oder zweckentfremdeter Anwendung des Produkts,

-) Wenn das Produkt Fehlanwendung, Unterlassung, Unfall, Gewaltanwendung, oder
Missbrauch ausgesetzt war

-) Wenn das Produkt unsachgemal verandert oder abgeandert wurde

-) Bei unzureichender Wartung und normaler Abnutzung

Ort und Datum Betrieb

Name

Intelligent Energy | : | Europe

Annex
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9.3.4 Austria

L e

EFF

AUSTRIAN ENERGY AGENCY

Derzeit entscheidet primér der Preis und nicht die Qualitét Gber die Wahl des Installateurs. Qualitativ hochwertige Ange-
bote kdnnen vom Kunden nicht von Billigstangeboten unterschieden werden. Daher haben Installateure, die auf Qualitat
setzten, keine Maglichkeit sich am Markt gegeniber Billigstanbietern durchzusetzen.

Um diese Problematik zu Gberwinden wurde von der Osterreichischen Energieagentur ein Qualitatsprotokoll und eine
Garantieerklarung zur Forcierung von qgualitativ hochwertigen Heizungsinstallationen entwickelt.

Das Qualitatsprotokoll enthalt die wichtigsten Qualitatskriterien fiir eine optimale Sanierung oder Neuinstallation einer
Heizungsanlage. Die Einhaltung dieser Qualitétskriterien soll zu einem Teil des Angebots des Installateurs werden. Da-
durch wird es fur den Installateur moglich sich von ,Billigstanbietern® zu differenzieren und fur den Kunden maglich zwi-
schen Best- und Billigstangebot zu unterscheiden.

Zusatzlich zum Qualitatsprotokoll wird es fur den Installateur durch die Garantieerklarung maglich dem Kunden die hohe
Effizienz seiner optimalen Installation durch einen garantierten Jahresnutzungsgrad zu gewanrigisten.

Yorteile fur den Kunden: Vorteile fur den Installateur.
« hihere Jahresnutzungsgrade » héhere Kundenzufriedenheit durch Kompetenz-
s  geringerer Brennstoffverbrauch und somit geringere und Informationstransfer
Brennstoffkosten »  Marktbelebung durch vermehrte Heizungsmoder-
s hoherer Komfort durch optimale Warmeverteilung nisierung
* niedrigere Kosten fir nachtragliche Anderungen, *  hoherer Komfort flr den Kunden
Reparaturen und Wartungsarbeiten *  Reduktion nachtraglicher Nachbesserungen
» hochwertigere Ausfiinrungsqualitat und garantierte » grifigere Argumentationsgrundiagen fir eine qua-
Effizienz litativ hochwertige Installation

» deutlichere Abgrenzung zu Billigstangeboten

Ziel des Qualitdtsprotokolls und der Garantieerklarung ist es die moglichen Kosten-, Energie- und CO2-Einsparungen
von neuen hocheffizienten Kesseln (z.B. Brennwerttechnologie) durch qualitativ hochwertige Installationen optimal aus-
zuschopfen. Optimale Heizungsinstallationen sollen Standard werden!

Das Hauptelement der Garantieerklarung ist eine empirische Formel zur Prognostizierung des Jahresnutzungsgrads
eines optimal installierten Gas- oder Ol- Brennwertkessels. Diese Berechnungsmethode wurde im Rahmen des EU-
Projekts ,BOILeff" vom Wuppertal Institut und der Osterreichischen Energieagentur entwickelt und durch europaweite
Feldtests verifiziert.

Die folgenden vier Merkmale des Heizungssystems wurden als entscheidend fur die Prognostizierung des Jahresnut-
zungsgrads identifiziert:

(i)Befindet sich der Heizkessel innerhalb oder aulterhalb der beheizten Gebaudehille?
(ii)Besitzt der Heizkessel ein integriertes Uberstrémventil?
(ii)Bedient der Heizkessel eine Radiatoren oder eine Flachenheizungen?
(iv)Handelt es sich um einen Gas- oder Ol-Kessel?

Durch die folgende Formel ist es fur den Installateur méglich einen Mindestnutzungsgrad eines optimal installiertent
Gas- oder Ol-Brennwertkessels zu prognostizieren und diesen mit einem Sicherheitsband von 3% zu garantieren.

na=89% * (1 - 3%0) * (1 +4%") * {1 —3%"V) * (1 - 1,5%"W)?

Die vier Parameter (O, I, ¥V und W) sind vom Installateur entsprechend dem installierten Heizungssystem zu variieren:

Ql-Brennwertkessel 0 =1 | Gas-Brennwertkessel 0=
Kessel innerhalb der beheizten Gebaudehille I=1 | Kessel auiierhalb der beheizten Gebaudehiille I=0
Kessel mit integriertem Uberstromventil V=1 | Kessel ohne Uberstromventil W=
Radiatorheizung wW=1 Flachenheizung ‘ W=-1 ‘ Radiator- und Flachenheizung =

1 Optimale Installation bedeutet, dass alle fur das spezifische System zulassigen Qualitatskriterien des erarbeiteten Qualitatsprotokolls
hei der Installation erfullt werden.

2 Die erarbeitete Formel kann nur fir Gas- und Ol-Brennwertkessel herangezogen werden, die folgend dem erarbeiteten Qualitatsproto-
kall installiert wurden. Der berechnete Jahresnutzungsgrad ist auf den Brennwert des eingesetzien Heizmaterials hezogen.
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Garantieerklarung {d} &

Vereinbarung ol

AUSTRIAN ENERGY AGEMCY

\

Garantieerkldrung

Die von uns vertriebene und installierte Heizungsanlage sowie deren Zubehdr entsprechen hédchstem technischem und
qualitativem Standard. Deshalb Ubernehmen wir hiermit eine eigenstandige Garantie von zwei Jahren ab Installationsda-
tum nach Mafigabe folgender Bestimmungen:

1) Es wird garantiert, dass basierend auf den nachfolgenden Voraussetzungen, der installierte Heizkessel bei gleich
bleibender Beheizung des Gebaudes® einen Jahresnutzungsgrad von mindestens .......... % erreicht.

2) Warmemengen- und Brennstoffzahler sind oder werden vor Inbetriebnahme der Heizungsanlage installiert, um die
Uberprifung des garantierten Jahresnutzungsgrad des Heizkessels zu ermdglichen.

3) Zeigt sich innerhalb der Garantiezeit ein Mangel, der die Nichteinhaltung des zugesicherten Jahresnutzungsgrads zur
Folge hat, wird kostenfrei nachgebessert. Der Garantiezeitraum wird dadurch nicht beeinflusst, also weder verkurzt
noch verlangert.

4y Der Garantiefall tritt jedoch nicht ein, wenn der Mangel unter folgenden Umstanden verursacht wurde:

v" Unzureichende Wartung der Heizungsanlage
¥ Fehlanwendung, Gewaltanwendung oder Missbrauch der Heizungsanlage
¥ Umbauten oder Umnutzung des Gebaudes oder von Gebaudeteilen
¥ Unsachgemafe Veranderung der Heizungsanlage
Objektadresse
Ort, Datum Installateur/Unternenmer
{Unterschrift/Stempel)
E
Kontakt Projekt Management
Osterreichische Energie Agentur Glnter Simader | guenter_ simader@energyagency.at
Mariahilfer Strate 136 Georg Tmka | georg.trka@energyagency.at
1130 Wien (Austria)
www.energyagency.at www.energyagency.at/boileff
In Kooperation mit :
? A innoterm Wuppertal Institut
/ ki for Klima, Umwelt, Energie
GrnibH
=
CREVER
LINIVERSITAT
Rowira 1 VIRGILI
Gefordert von N
i Erstellt im Auftrag des Lebensministeriums fur Land- und Forsbeirt-
& schaft, Umwelt und Wassenwirischaft, Projekileitung Abbeilung W10,

Die a'einige Verantworiung fir den Inhalt dieses Dokuments lieg: be

o - den Autorinnen. Es gibt nicht die Meinung der Europaischen Gemein-
Intelligent Energy ope schaft wieder. Die Europaische Gemeinschaft Gbemimmt keine
\erantwortung fr jegliche Verwendung der darin enfhaltenen Informa-
fion.

3 Die beheizten R3ume werden auf die zwischen Installataur und Kunden fesigelegte Innentemperatur beheizt. Im Falle einer starken
verringerung der bendtigten durchschnittichen Rauminnentempertur durch den Kunden verfallt die Garantierzusage.
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9.4 Questionnaires for customers and installers

9.4.1 Questionnaire for customers

Intelligent Energy

Project No. EIE/06/134/512.448721

Raising the Efficiency of Boiler Installations

Questionnaire for Customers

Date: 11.05.09

Authors: Gerhard Wohlauf, Dr. Claus Barthel, Dr. Stefan Thomas

Wuppertal Institute for Climate, Environment and Energy
Déppersberg 19
42103 Wuppertal
Germany
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Part A: General part/ Introduction - questions about the project and the customer,
motivation and experiences/assessment regarding the participation in the project,
further desires and suggestions

A 1a: Information about the object: kind of flat or house
(please underline the respective appropriate distinctive featurel)
Flat in a multiple family house with up to 4 / 8 /12 / more than 12 flats

(0]

o Detached one-family house

o One-family house as semidetached house, as terraced house (mid/end)

o Detached two-family house

o L0 (1= o T T o [ o USRS

(please specifyl)

A 1b: How many persons permanently live in the object under test: flat or house

0 Upto 2

o 2-4

o 5-10

o 11-20

o More than 20

A 2: In which Boileff sub-project are you especially interested, did you take part or will you
possibly take part? (please tick one box per line)

interested future interested,
(without partici- participa-
participation pation ting in the
) possible project
high quality installation according to the ,Declaration of high quality o o 0
installation (DHQUI standard)*
high quality installation with Performance Quality Guarantee (GPQU- o o o
standard)

A 3: Which kind of heating do you use (before and after modernisation)

(multiple answers are permitted) - note: persons who are interested in the Boileff project
should tick the box .before modernisation*”

befare after notice: con_cerning the differentiation of the details: fuels: gas / fuel oil or with / without integrated
modernisa modernisa Water heating! -
tion tion please underline the respective distinctive feature!
0 o Gas / fuel oil heating with a floor standing boiler with / without domestic hot water
o 0 Gas-heating with a wall mounted boiler with / without domestic hot water
0 o Gas / fuel oil heating — with additional use of renewables — if yes, please specify the
kind of energy source
0 o Gas / fuel oil heating with a floor standing condensing boiler with / without domestic
hot water
o o Gas-heating with a wall mounted condensing boiler with / without domestic hot water
o 0 solar heat for domestic hot water; collector size in m o m’ (.. .before/after
modernisationl)
o 0 solar heat for domestic hot water and support of heating system; collector size m’:
am”
o 0 split logs boiler: with / without buffer storage
o 0 wood pellets boiler: with / without buffer storage
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o 0 Other, (please complete if

A 4: Do you think that the Boileff-objective with standards for the two services ,,Declaration of
high quality installation” and ,,Guaranteed performance quality® is realistic and practicable?
(please tick one box per line)

yes partly no
The high quality installation according to the ,Declaration of high quality o o 0
installation (DHQUI standard)*
The high quality installation with Performance Quality Guarantee o o o

(GPQU-standard)

A 5: : Which were/are the mainh motifs for your interest in the Declaration of high quality
installation? (please tick one box per line)

fully partially not
applicable applicable applicable

Interest in a guaranteed quality of installation including durable high quality o o o
components (boiler, fitting material, valves etc.)
Ensuring an energy optimized operation of the heating system as well as o o o
largely eliminating technical dysfunctions
Contributing considerably to climate protection due to energy reduction to o o o
be additionally achieved by an efficient operation of the heating system
other o o 0

(please complete if s0)

A 6 Which were the main motifs for your participation in the ,,Guaranteed performance
quality“? (please tick one box per line)

fully less not
applicable applicable applicable

Interest in a guaranteed quality of installation including durable high quality o o o
components (boiler, fitting material, valves etc))
Ensuring a guaranteed performance efficiency o o o
Contributing considerably to climate protection due to energy reduction to o o o
be additionally achieved by an efficient operation of the heating system
O e o o o

(please complete if s0)
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Part B: Your expectations regarding your project participation, the guaranteed quality
ensured by an independent institute and the qualifications of the performing installer

B1: : Which heat savings (in percentage) do you expect for the modernised heating system in
case of the ,guaranteed installation quality* or the ,guaranteed performance quality” ? (old
boiler: 30 kW max, older than 20 years, hew condensing boiler) (please tick one box per line)

upto10%  upto15% upto20%  upto 30%

Boiler old (fuel oil/gas), new gas condensing boiler 0 ) o )

Boiler old (fuel oil/gas), new fuel oil condensing boiler 0 1) o 0

B 2a: : Which maximum additional costs per heating system are you willing to pay for the
installation according to the standards of a ,,guaranteed installation quality“ or a ,,quaranteed
performance quality” compared to a normal installation? (please tick one box per line)

Note: each case applies to the necessary installation of new thermic valves upto 150 upto250 upto400 upto 500
with preadjustment — only the additional costs for the above mentioned

. . Eur Eur Eur Eur
services are considered
Self-contained central heating for a flat with 3 or 4 rooms with about 7- 0 ) 1) o
9 radiators — guaranteed installation quality
Self-contained central heating for a flat with 3 or 4 rooms with about 7- 0 0 0 fs)
9 radiators — guaranteed performance quality
One-family house with 13 — 14 radiators - guaranteed installation 0 ) 1) o
quality
One-family house with 13 — 14 radiators - guaranteed performance 0 1) 1) o
quality

B 2b: Which maximum additional costs (in percentage) per heating system are you willing to
pay for the installation according to the standards of a ,guaranteed installation quality* or a
sguaranteed performance quality”) compared to normal installation? (please tick one box per
line)

Note: each case applies to the necessary installation of new thermic valves upto5% upto7,5% upto10% upto

with preadjustment — only the additional costs for the above mentioned 15%
services are considered

Self-contained central heating for a flat with 3 or 4 rooms with about 7- Is) Ie) fs) fe)
9 radiators — guaranteed installation quality

Self-contained central heating for a flat with 3 or 4 rooms with about 7- Is) 0 fe) 0
9 radiators — guaranteed performance quality

One-family house with 13 — 14 radiators - guaranteed installation 0 o 0 0
quality

One-family house with 13 — 14 radiators - guaranteed performance 0 o 0 0
quality
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B3: Which further costs per heating system are you willing to pay for the installation of the
following additional components to achieve even more efficiency? (please tick one box per line)

Note: The additional costs include the following individual high qualify Upto50 Upto100 Up to 150 up to
components — per line and per dwelling unit in a multiple family house or per Eur Eur Eur 250 Eur
one-family house. Circulation pumps certified as A-class pumps are primarily

installed, whenever possible (subject to boiler, distribution tubes)

a) additional installation of water saving valves and components (flow 0 0 0 0
restrictor)
b) installation of high efficient regulating components (thermostatic o o o o

valves with 1 K-proportionality range, time-controlled thermostatic
valves with central control panel by means of radio control etc.)

c) installation of regulating components for a more efficient domestic hot 0 0 0 0
water supply in case of central water heating (circulation control, A-

class circulation pumps etc.)

d) other services: 0 o o o

(please complete if so)

Previous notions to the following guestions: B4-B5

Reasoning: With regard to the guaranteed installation quality according to the ,Declaration of high
quality installation® or ,Guaranteed Performance Quality” the individual installer will not be able to
supervise his own work. In case there will be conflicts regarding the project’s success, an independent
institution acting as an arbitrator for both parties (installer and customer) should be appointed.

In order to establish market transparency and to ensure the necessary quality standards, the installing
companies should produce a recognized certificate of professional training or a quality-label, thus
offering orientation and decision guidance to the interested customer.



Annex

B4: Is it necessary to establish an independent arbitrator and which institutions will be suitable
for this purpose?
(please tick one box per line)

yes I do not no
know
Do you think that an independent arbitrator is necessary in case of conflicts o o 0
between installer and user?
If you say yes: to your opinion, which of the following institutions should fulfil
this task?
A local / regional expert board (representing the professional body, the suitable Less Not
o . suitable suitable

chamber of crafts, the association of engineers, etc)

0 (0] 0
A scientific institute (university, university of applied science) in cooperation o o 0
with a recognized expert
other, 0 0 0
A

(please complete if s0)

B 5: Do you think that a special certificate for a professional training or the product label
»Guaranteed installation quality” will be useful? (please tick one box per line)

approval [ partly " no approval
approval
Certificate of participation in a professional training in combination with 0 o) fo)
a successfully terminated project
Product label on the basis of the successful participation In a one-day o 0 0

professional training ina recognized institute

We thank you for your assistance!

Please send the filled in questionnaire in the enclosed, addressed and stamped reply
envelope back to the given address as soon as possible until .... (requested date).
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9.4.2 Questionnaire for installers

Intelligent Energy Europe

Project No. ETE/06/134/s12.448721

Raising the Efficiency of Boiler Installations

Questionnaire for Installers

Date: 11.05.09

Authors: Gerhard Wohlauf, Dr. Claus Barthel, Dr. Stefan Thomas

‘Wuppertal Institute for Climate, Environment and Energy
Dippersberg 19
42103 Wuppertal
Germany
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Part A: General part/ Introduction — Questions about the company’s structure and activities as
well as about the motivation 1o take part in this project.

A 1: Which are the typical activities /business fields of your company?
(multiple answers are permitted)

o Sanitary installation (water and waste water)

o Heating installation (service inclusive) — heating units for fossil fuels
0 solar heat for domestic hot water and support of heating system

0 biomass-split logs

0 biomass-wood pellets

0 other — if 50 please specify

A 2: What is the total number of employees in your company?

0 less than 3

o 4-10

o 11-20

o more than 20
o more than 30

A 3: How did you learn about the Boileff-project? (multiple answers are permitted)

0 Participation in this project was recommended by the national Boileff-organisation
(business partner/staff etc)

Participation in this project was recommended by a business partner/employee
Participation in this project was recommended by an interested customer

| learned about the project on internet

other sources of information (trade journals etc.)

o S C o <

| do not remember

A 4: In which Boileff sub-project are you especially interested, did you take part or do you
intend to take part (please tick one box per line)

interested interested, future
(without participa- partici-
participation) ting in the pation
project possible
high quality installation according to the  Declaration of high quality o o o
installation (DHQUI standard)”
high quality installation with Performance Quality Guarantee (GPQU- 0 o 0

standard)

73



Raising the efficiency of new installed boilers (BOILeff)

4

A 5: Do you think that the Boileff-objective with standards for the two services ,,Declaration of
high quality installation® and ,,Guaranteed performance quality” is realistic and practicable?
(please tick ohe box per line)

yes partly no
The high quality installation according to the Declaration of high quality o o) o
installation (DHQUI standard)”
The high quality installation with Performance Quality Guarantee o o o

(GPQU-standard)

A 6: Which were/are the main motifs for your interest in the Declaration of high quality
installation? (please tick one box per line)

fully partially not
applicable applicable applicable
Diversification of the own business activities with the objectives: energy

efficiency and guaranteed quality for the customer 0 0 0
Improvement of expertise and reputation in the field of energy efficiency 0 o 0

and higher customer satisfaction

Expectation of a higher sales volume due to high quality components and

additional installation services

(please complete if s0)

A 7: Which were the decisive motifs for your participation in the field test ,,Guaranteed
performance quality“? (piease tick one box per line)

fully less not
applicable applicable applicable
Diversification of the own business activities with the objectives: energy 0 o 0
efficiency and guaranteed quality for the customer
Improvement of expertise and reputation in the field of energy efficiency o o o
and higher customer satisfaction
Expectation of a higher sales volume due to high quality components and 0 o 0
additional installation services
O (8] 0

(please complete if s0)
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Part B: Success factors and barriers, indications about the additional costs for the
services: ,,Declaration of high quality installation” and ,,Guaranteed performance
quality” and reasoning on the necessary quality control (professional training etc.)

B 1: In how many objects under test you / your company took directly part?
In no one

In one

In two

C © O O

In three or more

B 2: From your point of view, which preconditions are important for establishing the
»Declaration of high quality installation® and the ,,Guaranteed performance quality (please
tick one box per line

fully less not
applicable applicable applicable
openness to new challenges and high expertise of the management and 0 o 0
the participating staff
your own regular clientele contains a growing number of open-minded and 0 o o
solvent customers for the topics energy saving and climate protection
Motivation of the staff by professional training with relevant training 0 o o
contents (hydraulic balance etc.)
(0] o (0]

Other, namely..
(please complete If so)

B3: Which typical heat savings (in percentage) do you expect in case you carry out the
modernisation of a heating system according to the standards for the ,,quaranteed installation
guality“ or the ,,guaranteed performance quality“? (old boiler: 30 kW max, older than 20 years,
new condensing boiler) (please tick one box per line)

" upto10% upto15% upto20% upto30%

Boiler old (fuel oil/gas), new gas condensing boiler — guaranteed f's) 0 fe) fs)
installation quality

Boiler old (fuel oil/gas), new fuel oilcondensing boiler — 0 o o) 0
guaranteed installation quality

Boiler old (fuel oil/gas), new gas condensing boiler — 0 0 fo) 0
guaranteed performance quality

Boiler old (fuel oil/gas), new fuel oil condensing boiler — 0 o fo) 0

ﬂuaranteed performance quality

[£]
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B 4: Where do you see obstacles and barriers for the success of the ,Declaration of high
quality instaliation* and the ,,Guaranteed performance quality” (please tick one box per line)

fully partly not
applicable applicable applicable
Insufficient transparency of quality: for the customer it is very difficult to o o o
differentiate between a good and long-lasting installation and a less goodl
|5 it possible to eliminate this lack of transparency or this dilemma by o o 0
means of the ,Declaration of high quality installation” and the ,Guaranteed
performance quality“?
More personal efforts for the acquisition (advertising and dialogues with o o 0
customers) and an additional inspection of the unit (heating system and
distribution) for the ,guaranteed performance quality”
More efforts to prepare offers (pre-calculation), for the installation and the o o o
guaranteed quality (controlling)
Significantly higher efforts for the initial setup and the subsequent 0 o 0
maintenance (follow-up optimisation and customer dialogue)
(0] [0} (0]

(please complete if s0)

B 5: What are the typical additional costs per heating system (including exchange of the boiler)
for the ,,gquaranteed installation quality* or ,,guaranteed performance quality”) in the following
examples, according to your present experience? (please tick one box per line)

Note: each case applies to the necessary installation of new thermic valves with upto 150 upto 250 up to 400 up to
pre-adjustment — only the additional costs for the above mentioned services are

. Eur Eur Eur 500 Eur
considered
Self-contained central heating for a flat with 3 or 4 rooms with about 7-9 0 0 0 0
radiators — guaranteed installation quality
Self-contained central heating for a flat with 3 or 4 rooms with about 7-9 0 o 0 0
radiators — guaranteed performance quality
One-family house with 13 — 14 radiators - guaranteed installation 0 0 0 0
quality
One-family house with 13 — 14 radiators - guaranteed performance 0 o o 0
quality

B 6: How do you judge the proposals of some experts to generally integrate a heat and electric
meter into the heating system in order to substantiate the efficiency of the installation?
(please tick one box per line)

yes no
| fully agree — independently from the additional costs 0 o
| agree, if the additional costs do not exceed 5% per customer for a typical o o
boiler exchange (6000 — 10000 euro)
| disapprove, because heating systems will get more complicated and thus 0 o
possibly more susceptible to error
| disapprove, because the already delicate customer relations will get more
complicated, dealing with the customer will be more challenging and o 0]
exhausting

0 0]

f) other reason,

(please complete if so)
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B 7: Necessary efforts as to time and cosis for carrying out the following steps for the
»Guaranteed installation quality” (a-h) and the ,,Guaranteed Performance quality* (a-1)

Notes: OFH MFH unit
OFH= one-family house of about 130 m?

MFH= multiple-family house with about 8 flats & 80 m’

note: the prices indicated are the customers gross prices (VAT

incl.) - Prices: 01.01.2009

a) survey of the building's particulars (physics of construction) and h ! house
the central specifications of the heating system for the calculation

of heat load

b) survey of the heating network and rooms for the calculation of h/ room
heat load and subsequently the tube system

¢) evaluation of heat load according to a valid standard (i.e. DIN h [ house
EN 12831, ONORM EN 12831)

d) calculation of the tube system and identification of the values h /! ThV
for the pre-adjustment of the thermic valves

e) assembly time for fitting a pre-adjustable thermostatic valve, min / ThV
diameter 15 (1/27)

f) time for exectuing the hydraulic balance per thermostatic valve min / piece
or other differential pressure regulators

g) optional: expenses for material and wage costs in case of the Euro/
supplementary insulation of tubing (central distribution tubes and continuous tube
ascending tubes) in unheated rooms according to valid standards meter (tm)

(OFH: diam. 20; MFH: diam. 25/32) -
g1) necessary assembly time for this work

h) optional: expenses for material and wage costs in case of the
supplementary insulation of tubing (radiator tubes) in unheated
rooms according to valid standards (OFH/MFH: each with diam.
15)

min / continuous
tm

Euro/ continuous
tube meter (tm)

i) pump parameterisation and adjusting of the central heating h/ system
control (heating grades etc.)

j) handing over and instructing the customer on the functioning of h / system
the system and an energy-efficient operating of the system (start-

up protocol incl.)

k) one-time average assembly time for the installation of 1 piece

heat meter (hm) and 1 piece electric meter (em) respectively for hihm

the electric auxiliary energy — in case of service: guaranteed hiem

performance guality

[) annual costs for the monitoring of the system (Declaration of
high quality installation incl) — guaranteed performance quality

Euro / house
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Previous notions to the following questions: B8—B9

Reasoning: With regard to the guaranteed installation quality according to the ,Declaration of high
quality installation” or ,Guaranteed Performance Quality” the individual installer will not be able, if
required, to supervise his own work independently. In case there will be conflicts regarding the
project’s success, an independent institution acting as an arbitrator for both parties (installer and
customer) should to be appointed.

If required, this institution could offer professional training for the interested installing companies in
order to achieve the necessary expert knowledge. In this context, introducing of a certificate or a
quality label should be discussed, for those companies that have successfully finished a training.
Subsequently, these companies could use this certificate or label for marketing purposes.

B 8: Which kind of institution will be suitable to act as independent arbitrator (in case of
conflicts and disputes? (please tick one box per line)

suitable less not
suitable suitable

A committee consisting of one representative of the own professional body 0 o 0
(craft guild etc.) and one representative for the consumers’ interest (i.e.
consumer protection agency)
A local/regional expert board (representing the professional body, the o 0 o
chamber of crafts, the association of engineers, of house owners, other
independent inistutions or a university institute)
Other (no.1), 0 0 o
A
(please complete if so)
Other (no.2), 0 0 0

(please complete if so)

B 9: Do you think that a special centificate for a professional training or the product label
»Guaranteed installation quality” will be useful? (please tick one box per line)

approval partly no approval
approval
Certificate of participation in a recognized professional training 0 1) 0

(minimum period: 1 to 2 days), offered by an admitted expert institute or

the professional body, possibly in cooperation with an admitted and

recognized modernisation project

Product label on the basis of the successful participation in a 0 0 0
recognized professional training (minimum period: 1 to 2 days, including

a test) and a successfully executed modernisation project including the

calculation of heat load and tube system, evaluation of the pre-

adjustment values and the pump capacity)

We thank you for your assistance!

Please send the filled in questionnaire in the enclosed, addressed and stamped reply envelope
back to the given address as soon as possible until .... (requested date).
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