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Executive summary 

This report contains an explanation and detailed description of the most suitable renovation package 
for the DREEAM Project selected by each Building Owner as described in task 2.3, who have selected 
between 3 different renovation packages following their own criteria according to target parameters 
as are: energy, investment, emissions, easiness, etc.  

To carry out the renovation in the buildings, 3 components have been taken into account: 

• Renovation of the envelope 

• Renovation and implementation of the active components 

• Energy production through Renewable Energy 

 

For the case of Padiham, the renovation of the envelope includes EWIS, insulation of the roof and 
new windows. 

For the active components, the heating and DHW system is replaced: condensing gas boiler in the 
case of gas & electric dwelling and electric heaters and a hot water cylinder for the 100 % electric 
dwellings. To solve the problems of damps in the wall a positive input ventilation system has been 
selected. 

The production of energy with renewables, consist in a small photovoltaic system in the roof for each 
dwelling. 

 

For the case of Treviso, there is a deep envelope renovation that cover all the components of the 
building and includes an innovative insulation system as aerogel. 

The production of heating and DHW will be done by a condensing boiler for each dwelling. A 
mechanical ventilation system with heat recovery unit helps to reduce de energy demand. 

In the roof will be installed two systems of Renewable Energy: a thermal solar for the DHW 
production and a photovoltaic for the production of electricity for the common areas  

 

For the case of Berlin, the actions taken into consideration are the improvement of the envelope and 
the implementation of renewable energy with a PV system in the roof, which includes a storage 
system based on the innovative Tesla batteries. 

The production of heating and DHW, based in the district heating, will remain in the current situation 
due to the high efficiency of this system. 
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1 Renovation pack for Padiham 

 

1.1 Selected renovation pack 

Between all the renovation packages proposed by exeleria, Places for People has decided to go 
through the Concept 5 for the 100 % electric dwellings and the Concept 6 for the electric and gas 
dwellings. 

There are two modifications from the selected renovation pack: 

• Photovoltaic system: 1,1 kWp per dwelling instead of 3 kWp 

• Ventilation system: Positive input ventilation. 

These are the selected renovation measures: 

 

1.1.1 Envelope 

 

Element Description Current U-Value  
(W/m2K) 

Proposed U-Value) 
(W/m2K) 

External walls External wall insulation of 80 mm 
Mineral wool 

1,20 
 

0,29 

Roof 250 mm mineral wool) 0,58 0,11 
Windows New windows 2,80 1,20 

 

1.1.2 Active components 

Element Description Features 

Heating & DHW 
(100% elec) 

Night storage units and electric boiler 100% 

Heating & DHW 
(gas & elec) 

Condensing gas boiler, new distribution system 97 % 

Ventilation Positive Input Ventilation system Reduces relative 
 humidity levels 

 

1.1.3 Renewable energy 

Element Description Energy production 

Photovoltaic 4 solar panels (1,1 kWp) 900 kWh 
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1.2 Results of the selected renovation pack 

The results obtained by the implementation of the renovation measures selected have been 
previously calculated in the Task 2.2 and modified with de last changes. 

The following graphics represents the comparison between the current situation in the Pilot Site and 
the future situation after the renovation for the selected renovation pack according to these 
indicators: 

• Energy savings  

 

100 % electric dwelling 

 

 
Figure 1 Primary energy Padiham 100% elec. 
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Gas & electric dwelling 

 

 
Figure 2 Primary energy Padiham gas&elec. 

 

 

• Economic savings 

 

100 % electric dwelling 

 

 

Figure 3 energy cost Padiham 100% elec. 
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Gas & electric dwelling 

 

 

Figure 4 energy cost Padiham gas&elec. 

• CO2 savings 

 

100 % electric dwelling 

 

  

Figure 5 C02 emissions Padiham 100% elec. 
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Gas & electric dwelling 

 

Figure 6 CO2 emissions Padiham gas&elec. 
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1.3 DREEAM Tool & renovation pack 

The selected renovation concepts by the Building Owner could not have been simulated in the WP1 
tool due to a calculation problem with Padiham Pilot Site. 

Therefore it cannot be showed the combination of all the different solutions proposed and the 
Pareto diagram depending on the targets selected. 
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1.4 Detailed components of the renovation 

This section includes a more detailed information gathered about the components selected for the 
renovation 

 

1.4.1 Envelope 

The components related with the reduction of the heating demand are the new insulation and 
windows: 

• Insulation 

 

Material Use Thickness (mm) Conductivity 
(W/mK) 

Mineral wool External walls 80 0,036 
Mineral wool Roof 250 0,036 

 

• Windows 

 

Feature Description 
Composition NA 
U-Value 1,2 W/m2K 
Rw NA 
Permeability Class 4 
Frame PVC 
Emissivity Low emissivity 
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1.4.2 Active components 

• Gas & electric dwelling 

 

The production of heating and Domestic Hot Water in the gas&electric dwelling will be done by a 
condensing gas boiler replacing the old conventional boiler.  

There is no technical data about the selected boiler by Places for People 

 

• Electric dwelling 

 

The production of heating in 100% electric dwellings is made by electric heaters. The models selected 
are: QM050; QM070; QM100; and QM125 and QRAD070 and QRAD100. 

The production of DHW is made by a hot water cylinder 

 

• Ventilation 

 

The selected ventilation system is based in the positive ventilation. The device mounted in the loft, 
provides fresh filtered air to multiple inputs to multiple areas. 

Technical data of the ventilation unit is attached. 
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1.4.3 Renewable energy 

• Solar photovoltaic 

 

The photovoltaic system is composed by four solar modules for each dwelling that give a total of 1,1 
kWp. 

The energy produced by the system will cover de energy demand for the common areas. The 
production of the system have been simulated, giving the following results: 

 

Month DHW demand (kWh) Production (kWh) 
Jan 0,91 28,0 
Feb 1,58 44,2 
Mar 2,80 86,9 
Apr 3,46 104 
May 3,80 118 
Jun 3,78 113 
Jul 3,60 112 
Aug 3,04 94,3 
Sep 2,64 79,3 
Oct 1,84 57 
Nov 1,16 34,7 
Dec 0,84 25,9 
Average 2,46 74,7 
TOTAL   897 
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2 Renovation pack for Treviso 

 

2.1 Selected renovation pack 

Between all the renovation packages proposed by exeleria, ATER Treviso has decided to go through 
the Concept 1, which includes the following renovation measures: 

2.1.1 Envelope 

 

Element Description Current U-Value  
(W/m2K) 

Proposed U-Value) 
(W/m2K) 

External walls External wall insulation of 160 mm 
EPS + 10 mm aerogel for thermal 
bridges 

 
0,99 
 

 
0,18/0,16 

Roof 200 mm rock wool (non passable roof) 
and 80 mm XPS (passable) 

1,06 0,18/0,31 

Ground floor 200 mm XPS 1,00 0,26 
Windows 3-glazed window 2,34 1,10 

 

2.1.2 Active components 

Element Description Features 

Heating & DHW Individual condensing boiler with storage tank 97% 

Ventilation Mechanical ventilation system  with heat 
recovery 

Up to 75% 

 

2.1.3 Renewable energy 

Element Description Energy production 

Solar thermal 26 solar collectors (67,86 m2) + 1.500 l 
centralized storage tank 

22.717 kWh 

Photovoltaic 26 solar panels (8,5 kWp) 8.000 kWh 
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2.2 Results of the selected renovation pack 

The results obtained by the implementation of the renovation measures selected have been 
previously calculated in the Task 2.2. 

The following graphics represents the comparison between the current situation in the Pilot Site and 
the future situation after the renovation for the selected renovation pack according to these 
indicators: 

• Energy savings 

 

 
Figure 7 energy consumption Treviso. 
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• Economic savings 

 

 

Figure 8 energy cost Treviso. 

 

 

• Economic savings 

 

 

Figure 9 CO2 emissions Treviso 

  



  
 
 

31 / 62  

 

 

2.3 DREEAM Tool & renovation pack 

The selected renovation concepts by the Building Owner have been simulated in the tool in order to 
check all the different solutions possible combining all of them in different ways. 

In the following illustration, there is the result of the tool obtained by selecting the refurbishment 
measures explained in the section 2.1 of this report. Depending on the evaluation criteria of the 
building owners, a total amount of 39 different targets can be analysed. For the example below, 
Investment costs and Primary Energy total have been selected:  

 

Figure 10 DREEAM tool results Treviso 

The WP1 Tool give us an output of 31 results for the selected renovation pack. An analysis of 
sensitivity has been made to compare how affect to go through a less energy savings solution or a 
more expensive solution: 
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Figure 11Renovation solutions comparison 

 

If we have selected the Option 1 as reference, a solution which implies a less energy saving reduction 
can be Option 2, that has 15 % Primary Energy total. However, the impact in the investment is much 
higher, the total investment of this solution will be reduced in a 30 %. 

Furthermore, Concept 3 represents a combination of renovation measures which implies higher 
energy savings (3% more) has an increment in the investment of 17 %. 

From this analysis arises the need to select which of all the solutions shown is more optimal, that 
means, which implies a better balance between both desired  target parameters. 

These optimal solutions are found at the point of tangency if we draw a line outside the curve: 
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Figure 12 Optimal solution 

This means that if we move to the left of that point in the graph we will be penalized to a greater 
extent in parameter 1 and if we move to the right in parameter 2 
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2.4 Detailed components of the renovation 

This section includes a more detailed information gathered about the components selected for the 
renovation 

 

2.4.1 Envelope 

The components related with the reduction of the heating demand are the new insulation and 
windows: 

• Insulation 

 

Material Use Thickness (mm) Conductivity (W/mK) 
EPS External walls 160 0,036 
Aerogel Thermal bridges 10 0,015 
Rockwool Roof (non-passable) 200 0,035 
XPS Roof (passable) 80 0,036 
XPS Ground floor 200 0,036 

 

• Windows 

 

Feature Description 
Composition 3+3/18/4/18/3+3 
U-Value 1,1 W/m2K 
Rw 37 dB 
Permeability Class 4 
Frame PVC 
Emissivity Low emissivity 
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2.4.2 Active components 

• Condensing boiler 

 

The production of heating and Domestic Hot Water will be done by a condensing gas boiler 
decentralized replacing the old conventional boiler.  

In each dwelling will be installed a boiler with the following features: 

 

Feature Description 
Power 25 kW 
Max efficiency 108 % (dir.92/42/EEC) 
DHW flow rate 13,8 l/min 
Sound level 50 dBA 
Weight 35 kg aprox 
Dimensions 710x400x330 
Expansion vessel 10 l 

 

 

 

  



  
 
 

38 / 62  

 

 



  
 
 

39 / 62  

 

• Ventilation system 

 

The ventilation system consist in a decentralized installation which includes a heat recovery unit with 
enthalpic heat exchanger.  

These are the features of the technical data: 

 

Feature Description 
Model AERMEC TRS35 
Efficiency Temp winter 77 % 
Efficiency Enth winter 63 % 
Efficiency Temp summer 63 % 
Efficiency Enth summer 61 % 
Nominal air flow 270-350 m3/h 
Ext static pressure 30-90 Pa 
Power input 45-120 W 
Sound pressure level 25-31 dB(A) 
Elec. supply 230/1/50 V/ph/Hz 
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2.4.3 Renewable energy 

• Solar thermal 

 

The solar thermal system is composed by 26 collectors, having a total collecting surface of 57,20 m2. 

The production of hot water is stored in a 1.500 l tank. The hot water is supplied to each dwelling as 
a preheated water for the condensing boiler. 

The following table represent the production of the system in relation with the DHW demand: 

 

Month DHW demand (kWh) Production (kWh) Coverage (%) 
Jan 2.847 483 17,0 
Feb 2.571 1.328 51,7 
Mar 2.847 2.093 73,5 
Apr 2.755 2.203 80,0 
May 2.847 2.751 96,7 
Jun 2.755 2.755 100,0 
Jul 2.847 2.847 100,0 
Aug 2.847 2.847 100,0 
Sep 2.755 2.301 83,5 
Oct 2.847 1.647 57,9 
Nov 2.755 712 25,8 
Dec 2.847 749 26,3 
TOTAL 33.518 22.717 67,8 
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• Solar photovoltaic 

 

The photovoltaic system is composed by two rows of 13 solar modules that give a total of 8,5 kWp. 

The energy produced by the system will cover the energy demand for the common areas. The 
production of the system have been simulated, giving the following results: 

 

Month DHW demand (kWh) Production (kWh) 
Jan 13,8 429 
Feb 22,9 642 
Mar 30,7 950 
Apr 34,5 1.040 
May 39,3 1.220 
Jun 40,0 1.200 
Jul 42,6 1.320 
Aug 38,6 1.200 
Sep 31,9 957 
Oct 22,6 701 
Nov 15,2 456 
Dec 13,2 410 
Average 28,8 876 
TOTAL   10.500 
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3 Renovation pack for Berlin 

 

3.1 Selected renovation pack 

Between all the renovation packages proposed by Exeleria, Berlin 1892 has decided to go through 
the Concept 1 (which is currently being redefined due to identification of recent technical issues*, 
during the course of renovation and thus not fully reflected in this report), which includes the 
following renovation measures: 

*The insulation of the basement ceiling has been omitted. Due the routing of the pipes in the basement, 
insulation would not be effective. Because of that, parts of the ceiling could not be insulated, so there would be 
too many losses.  

3.1.1 Envelope 

 

Element Description Current U-Value  
(W/m2K) 

Proposed U-Value) 
(W/m2K) 

External walls No actions proposed 0,50 - 

Ground floor 120 mm mineral fibre 1,10 0,23 
Roof 240 mm polystyrol 0,50 0,14 
Windows 3-glazed window 2,30 1,00 

 

3.1.2 Active components 

Element Description Features 

Heating & DHW No actions considered in the district heating - 

Ventilation Replacement of the extraction ventilation 
system in bathrooms 

- 

 

3.1.3 Renewable energy 

The PV calculation needs to be revised according to a different set of PV installation. 

Element Description Energy production 

Photovoltaic 231 solar panels (378,84 m2) and a storage 
system of 92 kWh 

74.676 kWh 
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3.2 Results of the selected renovation pack 

The results obtained by the implementation of the renovation measures selected have been 
previously calculated in the Task 2.2. 

The following graphics represents the comparison between the current situation in the Pilot Site and 
the future situation after the renovation for the selected renovation pack according to these 
indicators: 

• Energy savings 

 

 
Figure 13 energy consumption Berlin 

 

• Economic savings 

 

 

Figure 14 energy cost Berlin. 
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• Economic savings 

 

 

Figure 15 CO2 emissions Berlin 
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3.3 DREEAM Tool & renovation pack 

The selected renovation measures analysed in the Task 2.2 have been simulated in the tool in order 
to check all the different solutions possible combining all of them in different ways. 

In the following illustration, there is the result of the tool obtained by selecting the refurbishment 
measures selected. Depending on the evaluation criteria of the building owners, a total amount of 39 
different targets can be analysed. For the example below, Investment costs and Primary Energy total 
have been selected:  

 

Figure 16 DREEAM tool results Berlin 

The WP1 Tool give us an output of 68 results for the selected renovation pack, among the renovation 
concept selected is included. 

 

As it is shown in the point cloud obtained in the graph, no curvature is shown that implies a 
differentiation between the obtained results. The overall renovation measures obtained are 
arranged in a straight constant slope. 

That means that an increase in the energy savings obtained implies a proportional increase in the 
initial investment. 
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3.4 Detailed components of the renovation 

This section includes a more detailed information gathered about the components selected for the 
renovation 

 

3.4.1 Envelope 

The components related with the reduction of the heating demand are the new insulation and 
windows: 

• Insulation 

 

Material Use Thickness (mm) Conductivity 
(W/mK) 

Mineral fibre Floor 120 0,035 
Polystyrol Roof 240 0,035 
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• Windows 

 

Feature Description 
Composition 3 layers, 2 cameras 
U-Value 1,0 W/m2K 
Rw 37 dB 
Permeability Class 4 
Frame PVC 
Emissivity Low emissivity 
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3.4.2 Active components 

• Heating and DHW 

The production of heating and Domestic Hot Water provided by the district heating will not be 
implemented with any measurement due to the high efficiency of the system. 

For this reason that the system will prevail as it is in the current state. 

 
 

• Ventilation system 

Extraction ventilation system in bathrooms is replaced for a new one with better properties. 

These are the possible features of the device to be installed: 

 

Feature Description 
Model S&P Silent-100 
Power input 8 W 
Elec. supply 230/1/50 V/ph/Hz 
Speed 2.400 rpm 
Sound pressure level 26,5 dB(A) 
Nominal air flow 95 m3/h 
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3.4.3 Renewable energy 

• Solar photovoltaic 

 

The photovoltaic system is composed by 231 modules Viessmann Vitovolt 300 Typ M300 PA and a 
storage system of 7 batteries Tesla POWERWALL 2AC, which can storage 92 kWh. 

 

The annual total production of the photovoltaic system is 74.676 kWh. In the following graphics it 
can be seen the curves of energy production compared with the energy demand in the best (June) 
and worst (January) month of the year: 
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4 Conclusions 

Deep renovation actions in buildings can reduce significantly the energy demand, the cost of the 
energy consumption and the greenhouse emissions 

At present, in Europe there is a high stock of buildings with a remarkable potential of energy demand 
reduction thought a renovation and the use of Renewable Energy. This can help to reach the targets 
in the European Union for 2020 in terms of climate and energy. 

Normally, one of the biggest problems in the evaluation of performing a renovation in buildings is 
that only economic savings are considered, despite of many other advantages associated to this 
process. 

The main actions to achieve the energy reduction in buildings are the following: 

 

• Envelope: Thought the envelope of the buildings are produced most of the energy loses. It is very 
important in a renovation to upgrade the thermal properties of the building before go through other 
renovation measures. 

• Active components: Technology is being developed all the time and consequently in the market exists 
more efficient components to convert energy. To invest in energy efficiency is very profitable. Also the 
active components go in the same line with the comfort of the tenants. Each time is more common to 
have mechanical ventilation systems that filter and condition air apart from renovate it. 

• Renewable Energy: To reach the targets of energy savings cannot be done only reducing the demand, 
it requires also the own production of energy. That can be done with the implementation of 
Renewable Energy. There are many sources of Renewable Energy, but not all the existing technologies 
can be can be adapted to residential buildings. The most common technologies used are solar thermal 
for the production of DHW and solar photovoltaic for the production of electricity. 
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