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Spanish Case Study 
 

1. Case Study Approach 

Spanish case study consists of analysing the energy demand and consumption, as well as proposing 
alternatives that improve its efficiency, of an existing single-family house, type terraced house, located in the 
municipality of Ceutí, Spain. 

 
2. Description of the single-family house 

2.1. Introduction 

The terraced single-family house consists of a basement, first floor and second floor. The roof of the house is 
a flat roof.  This building was built in 2023. 

The basement has a space of 60 m2 for vehicle parking and a storage room of 12 m2. 

The first floor has an interior usable area of 56 m2, not including stairs. The spaces on the first floor are a 
bedroom, a living room, the kitchen and a bathroom. On the outside of the first floor, the house has a terrace 
of 13 m2 where the main door of the house is. 

On the second floor it has an interior usable area of 54.6 m2, not including the staircase. This floor consists of 
3 bedrooms, and a bathroom. On the outside of this floor, one of the bedrooms has a balcony of 3 m2 useful. 

The width of the façade of this terraced house is 7.71 m and the depth is 11.64 m. On the main façade of the 
house has a fenced plot of 36 m2 where the ramp is located to go down to the basement with the vehicle. 

 

 
Figure 1: Terraced houses in Spain 
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2.2. House Plans 

  

Figure 2: Basement Floor Plans 
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Figure 3: Fist Floor Plans 
 

 
Figure 5:  Rear and front elevations. 
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Figure 4: Second Floor Plans 
 

 
Figure 5:  Building section.  
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2.3. Location 
 
This detached house is located in the municipality of Ceutí, province of Murcia (Spain)  
 
The location data of this building are the following: 
 

 
 

The main façade of the house faces west. 
 

 
  

2.4. Climatic zone 
 
The climatic zone in which the house is located is B3 according to the Spanish standard of energy 
efficiency in the building. 
 
The data of the outside temperature considered in this case study in this climatic zone are as follows: 
 

 

N
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Wind distribution: 
 

 
 
 
Solar irradiation on the site of the house: 
 
The graph below shows the global irradiance on a horizontal surface 

 
 
2.5. Thermal Envelope Materials 

 
Floors in contact with the ground (screed) 

 
 

Walls in contact with soil 
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Façades 
 

 
Façade openings 

 
Windows with aluminum frame and monolithic glass 

 

 

Party walls 

 

Roofs 
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2.6. Interior partitions and Intermediate slabs. 
 
Interior partitions  

 

Intermediate slabs 
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2.7. Heating and air conditioning systems 
 

The heating and air conditioning system is a multi-split direct expansion system with the properties 
shown in the following Figure. 

 

  

 
 
The system includes 4 indoor units as the following: 

 
 

 
Operational conditions: Minimum temperature inside the house is 20 degrees and maximum 25 degrees. 
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2.8. Domestic hot water system 

 
The domestic hot water system consists of an Electric hot water boiler. 

 

 
 
 
 
 
 

3. Development of the Spanish single-family house Case Study 

3.1. Cases analysed. Description 
 

• Case 1: Initial situation: Envelope without isolation + H & AC direct expansion 
system + DHW with Electric boiler. 

 
 
                                          
 
 

                                       +                                                          +  

 
 
(Façade         party wall    +  roof ) 
(Single glass windows with aluminum frame) 
 
 
 
     Envelope without insolation + HVAC direct expansion system + DHW with Electric boiler 
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• Case 2: Initial situation: Envelope without isolation + Gas Boiler & radiators + 

Air conditioning direct expansion system. 

 
 
                                          
 
 

                                                                      +                                                        +  
 
 
(Façade         party wall    +  roof) 
(Single glass windows with aluminum frame) 
 
 Envelope without insolation + Heating and DHW gas boiler and radiators + AC with direct 
expansion multisplit system. 
 

• Case 3: Improved envelope 6 cm Insolation + H & AC direct expansion 
multisplit System + DHW heat pump.  

 

 
 

                                                                        +                                                           +  

 
  
 
(Façade     party wall         roof) 
(PVC Double glazed windows) 
 
Improved envelope 6 cm Insolation layer + H & AC direct expansion multisplit System + DHW 
heat pump.  
 

• Case 4 : Improved envelope 6 cm Insolation + H & AC direct expansion msplit 
System + DHW heat pump + Photovoltaic panels.  

         
 
Case 3+                                20 m2 of photovoltaic panels of (200 w/m2) (System: 20 KWh/day)  
 
 
 
 
 
 
 
 
 
 
 
 
 



                                                                     Spanish Case Study 
 

12 
 

 
• Case 5 : Improved envelope 6 cm Insolation + H & AC  and DHW Aerothermal 

with fan coil 
 

 
 

 

                                                                     +                                                           +  

 
  
 
(Façade     party wall         roof)                                Aerothermal system with fan coils 
(PVC Double glazed windows) 
 
 
Case 6 : Improved envelope 6 cm Insolation + Aerothermal with radiators for Heating and 
DHW +  AC with direct expansion multisplit system. 
 
 

 
 

 

                                                                     +                                     +  

 
  
 
(Façade     party wall         roof)   +  Aerothermal heating system with radiators  +   AC direct 
expansion system.   
(PVC Double glazed windows) 
   
 

• Case 7: Improved envelope 10 cm Insolation + H & AC direct expansion 
multisplit System + DHW heat pump. (Case 3 by with 10 cm of insulation layer 
in the enveloped). 

 
 

 

                                                                        +                                                           +  

 
  
 
(Façade     party wall         roof) 
(PVC Double glazed windows) 
 
Improved envelope 10 cm Insolation layer + H & AC direct expansion multisplit System + DHW 
heat pump.  
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3.2. Cases Results. Energy Consumption 
 

• Case 1: Initial situation: Envelope without isolation + H & CA direct expansion 
system + DHW with Electric boiler. 

 
                                          
 
 

                                       +                                                          +  

 
 
(Façade         party wall    +  roof) 
     Envelope without insolation + HVAC direct expansion system + DHW with Electric boiler 
 
Energy consumption of the building's technical services 
 

 
 
 
Annual Energy Demand of the building 
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• Case 2: Initial situation: Envelope without isolation + Gas Boiler & radiators + 
Air conditioning direct expansion system. 

 
 
                                          
 
 

                                                                      +                                                        +  
 
 
(Façade         party wall    +  roof) 
 
 Envelope without insolation + Heating and DHW gas boiler and radiators + AC with direct 
expansion multisplit system. 
 
Energy consumption of the building's technical services 

 
 

 
Annual Energy Demand of the building 
 

•  
•  
•  
•  
•  
•  
•  
•  
•  
•  
•  
•  
•  
•  
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• Case 3: Improved envelope 6 cm Insolation + H & AC direct expansion msplit 

System + DHW heat pump.  

 
 

                                                                        +                                                           +  

 
  
 
(Façade     party wall         roof) 
 
Improved envelope 6 cm Insolation layer + H & AC direct expansion multisplit System + DHW 
heat pump.  
 
Energy consumption of the building's technical services 

 
 

 
Annual Energy Demand of the building 
 

•  
•  
•  
•  
•  
•  
•  
•  
•  
•  
•  
•  
•  
•  
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• Case 4 : Improved envelope 6 cm Insolation + H & AC direct expansion msplit 
System + DHW heat pump + Photovoltaic panels.  

         
 
Case 3+                                30 m2 of photovoltaic panels of (200 w/m2) (System: 30 KWh/day)  
 
 
 
Energy consumption of the building's technical services 

 
 

 
Annual Energy Demand of the building 
 

•  
•  
•  
•  
•  
•  
•  
•  
•  
•  
•  
•  
•  
•  
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• Case 5 : Improved envelope 6 cm Insolation + H & AC  and DHW Aerothermal 
with fan coil 

 

 
 

 

                                                                     +                                                           +  

 
  
 
(Façade     party wall         roof)                                Aerothermal system with fan coils 
 
Energy consumption of the building's technical services 
 

 
 
Annual Energy Demand of the building 
 

•  
•  
•  
•  
•  
•  
•  
•  
•  
•  
•  
•  
•  
•  
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• Case 6 : Improved envelope 6 cm Insolation + Aerothermal with radiators for Heating 

and DHW +  AC with direct expansion multisplit system. 
 

 
 

 

                                                                     +                                     +  

 
  
 
(Façade     party wall         roof)   +  Aerothermal heating system with radiators  +   AC direct 
expansion system.     

 
Energy consumption of the building's technical services 
 

 
 
Annual Energy Demand of the building 
 

•  
•  
•  
•  
•  
•  
•  
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•  
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•  
•  
•  
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• Case 7: Improved envelope 10 cm Insolation + H & AC direct expansion multisplit 

System + DHW heat pump. (Case 3 by with 10 cm of insulation layer in the 
enveloped). 

 
 

 

                                                                        +                                                           +  

 
  

 
 

Energy consumption of the building's technical services 
 

 
 
Annual Energy Demand of the building 
 

•  
•  
•  
•  
•  
•  
•  
•  
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•  
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                                                                     Spanish Case Study 
 

20 
 

 
 

3.3. Cases Results. Energy rating. 
• Case 1: Initial situation: Envelope without isolation + H & CA direct expansion system + DHW 

with Electric boiler. 
                                          
 
 

                                            +                                                          +  

 
     

1. ENERGY RATING OF THE BUILDING IN EMISSIONS 
4.  

GLOBAL INDICATOR PARTIAL INDICATORS 

 

HEATING DHW 
Heating emissions 
[kgCO2/m²·year] A 

DHW emissions  
[kgCO2/m²·year] C 

4.66 21.25 
COOLING LIGHTING 

Global emissions[kgCO2/m²·year]1 
Cooling emissions 
[kgCO2/m²·year] A 

Lighting emissions 
[kgCO2/m²·year] - 

1.33 - 5.  

  
The overall rating of the building is expressed in terms of carbon dioxide released into the atmosphere as a result 
of its energy consumption. 

  kgCO2/m²·year kgCO2·year 
CO2 emissions from electricity consumption 27.24 3169.67 

CO2 emissions from other fuels 0.00 0.00      
2. ENERGY RATING OF THE BUILDING IN NON-RENEWABLE PRIMARY ENERGY 

CONSUMPTION 
6.  

Non-renewable primary energy refers to the energy consumed by the building from non-renewable sources that has not 
undergone any conversion or transformation process. 

7.  

GLOBAL INDICATOR PARTIAL INDICATORS 

 

HEATING DHW 
Primary energy heating 

[kWh/m²·year] A 
DHW Primary energy  

[kWh/m²·year] E 
27.5 125.42 

COOLING LIGHTING 

Global consumption of non-renewable primary 
energy[kWh/m²·year]1 

Primary energy cooling 
[kWh/m²·year] A 

Primary energy lighting 
[kWh/m²·year] - 

7.88 -     
3. PARTIAL RATING OF HEATING AND COOLING ENERGY DEMAND 

The energy demand for heating and cooling is the energy needed to maintain the building's internal comfort conditions. 
8.  

HEATING DEMAND COOLING DEMAND 

  
Heating demand[kWh/m²·year] Cooling demand[kWh/m²·year] 9.  
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1 The global indicator is the result of the sum of the partial indicators plus the value of the indicator for auxiliary consumption, if any (only tertiary 
buildings, ventilation, pumping, etc...). Self-consumed electricity is only deducted from the global indicator, not from the partial values. 

• Case 2: Initial situation: Envelope without isolation + Gas Boiler & radiators + Air 
conditioning direct expansion system. 

                                          
 
 

                                                                      +                                                        +  
 
 

     
1. ENERGY RATING OF THE BUILDING IN EMISSIONS 

10.  

GLOBAL INDICATOR PARTIAL INDICATORS 

 

HEATING DHW 
Heating emissions 
[kgCO2/m²·year] A 

DHW emissions  
[kgCO2/m²·year] C 

16.42 6.14 
COOLING LIGHTING 

Global emissions[kgCO2/m²·year]1 
Cooling emissions 
[kgCO2/m²·year] A 

Lighting emissions 
[kgCO2/m²·year] - 

1.2 - 11.  

  
The overall rating of the building is expressed in terms of carbon dioxide released into the atmosphere as a result 
of its energy consumption. 

  kgCO2/m²·year kgCO2·year 
CO2 emissions from electricity consumption 1.41 163.55 

CO2 emissions from other fuels 22.35 2601.55      
2. ENERGY RATING OF THE BUILDING IN NON-RENEWABLE PRIMARY ENERGY 

CONSUMPTION 
12.  

Non-renewable primary energy refers to the energy consumed by the building from non-renewable sources that has not 
undergone any conversion or transformation process. 

13.  

GLOBAL INDICATOR PARTIAL INDICATORS 

 

HEATING DHW 
Primary energy heating 

[kWh/m²·year] A 
DHW Primary energy  

[kWh/m²·year] E 
77.81 29 

COOLING LIGHTING 

Global consumption of non-renewable primary 
energy[kWh/m²·year]1 

Primary energy cooling 
[kWh/m²·year] A 

Primary energy lighting 
[kWh/m²·year] - 

7.06 -     
3. PARTIAL RATING OF HEATING AND COOLING ENERGY DEMAND 

The energy demand for heating and cooling is the energy needed to maintain the building's internal comfort conditions. 
14.  

HEATING DEMAND COOLING DEMAND 

  
Heating demand[kWh/m²·year] Cooling demand[kWh/m²·year] 15.  

1 The global indicator is the result of the sum of the partial indicators plus the value of the indicator for auxiliary consumption, if any (only tertiary 
buildings, ventilation, pumping, etc...). Self-consumed electricity is only deducted from the global indicator, not from the partial values. 
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• Case 3: Improved envelope 6 cm Insolation + H & AC direct expansion multisplit System + 
DHW heat pump.  

 
 

                                                                        +                                                           +  

 
  
 

     
1. ENERGY RATING OF THE BUILDING IN EMISSIONS 

16.  

GLOBAL INDICATOR PARTIAL INDICATORS 

 

HEATING DHW 
Heating emissions 
[kgCO2/m²·year] A 

DHW emissions  
[kgCO2/m²·year] C 

0.81 2.43 
COOLING LIGHTING 

Global emissions[kgCO2/m²·year]1 
Cooling emissions 
[kgCO2/m²·year] A 

Lighting emissions 
[kgCO2/m²·year] - 

1.07 - 17.  

  
The overall rating of the building is expressed in terms of carbon dioxide released into the atmosphere as a result 
of its energy consumption. 

  kgCO2/m²·year kgCO2·year 
CO2 emissions from electricity consumption 4.31 501.15 

CO2 emissions from other fuels 0.00 0.00      
2. ENERGY RATING OF THE BUILDING IN NON-RENEWABLE PRIMARY ENERGY 

CONSUMPTION 
18.  

Non-renewable primary energy refers to the energy consumed by the building from non-renewable sources that has not 
undergone any conversion or transformation process. 

19.  

GLOBAL INDICATOR PARTIAL INDICATORS 

 

HEATING DHW 
Primary energy heating 

[kWh/m²·year] A 
DHW Primary energy  

[kWh/m²·year] E 
4.77 14.32 

COOLING LIGHTING 

Global consumption of non-renewable primary 
energy[kWh/m²·year]1 

Primary energy cooling 
[kWh/m²·year] A 

Primary energy lighting 
[kWh/m²·year] - 

6.33 -     
3. PARTIAL RATING OF HEATING AND COOLING ENERGY DEMAND 

The energy demand for heating and cooling is the energy needed to maintain the building's internal comfort conditions. 
20.  

HEATING DEMAND COOLING DEMAND 

  
Heating demand[kWh/m²·year] Cooling demand[kWh/m²·year] 21.  

1 The global indicator is the result of the sum of the partial indicators plus the value of the indicator for auxiliary consumption, if any (only tertiary 
buildings, ventilation, pumping, etc...). Self-consumed electricity is only deducted from the global indicator, not from the partial values. 
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• Case 4: Improved envelope 6 cm Insolation + H & AC direct expansion multisplit System + DHW 
heat pump + Photovoltaic panels.  
         
 
Case 3+                                20 m2 of photovoltaic panels of (200 w/m2) (System: 20 KWh/day)  
 
 

     
1. ENERGY RATING OF THE BUILDING IN EMISSIONS 

22.  

GLOBAL INDICATOR PARTIAL INDICATORS 

 

HEATING DHW 
Heating emissions 
[kgCO2/m²·year] A 

DHW emissions  
[kgCO2/m²·year] C 

0 0 
COOLING LIGHTING 

Global emissions[kgCO2/m²·year]1 
Cooling emissions 
[kgCO2/m²·year] A 

Lighting emissions 
[kgCO2/m²·year] - 

0 - 23.  

  
The overall rating of the building is expressed in terms of carbon dioxide released into the atmosphere as a result 
of its energy consumption. 

  kgCO2/m²·year kgCO2·year 
CO2 emissions from electricity consumption 0.00 0.00 

CO2 emissions from other fuels 0.00 0.00      
2. ENERGY RATING OF THE BUILDING IN NON-RENEWABLE PRIMARY ENERGY 

CONSUMPTION 
24.  

Non-renewable primary energy refers to the energy consumed by the building from non-renewable sources that has not 
undergone any conversion or transformation process. 

25.  

GLOBAL INDICATOR PARTIAL INDICATORS 

 

HEATING DHW 
Primary energy heating 

[kWh/m²·year] A 
DHW Primary energy  

[kWh/m²·year] E 
0 0 

COOLING LIGHTING 

Global consumption of non-renewable primary 
energy[kWh/m²·year]1 

Primary energy cooling 
[kWh/m²·year] A 

Primary energy lighting 
[kWh/m²·year] - 

0 -     
3. PARTIAL RATING OF HEATING AND COOLING ENERGY DEMAND 

The energy demand for heating and cooling is the energy needed to maintain the building's internal comfort conditions. 
26.  

HEATING DEMAND COOLING DEMAND 

  
Heating demand[kWh/m²·year] Cooling demand[kWh/m²·year] 27.  

1 The global indicator is the result of the sum of the partial indicators plus the value of the indicator for auxiliary consumption, if any (only tertiary 
buildings, ventilation, pumping, etc...). Self-consumed electricity is only deducted from the global indicator, not from the partial values. 
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• Case 5: Improved envelope 6 cm Insolation + H & AC  and DHW Aerothermal with fan 
coil 

 
 

                                                                     +                                                           +  

 
  
 

     
1. ENERGY RATING OF THE BUILDING IN EMISSIONS 

1.  

GLOBAL INDICATOR PARTIAL INDICATORS 

 

HEATING DHW 
Heating emissions 
[kgCO2/m²·year] A 

DHW emissions  
[kgCO2/m²·year] C 

0.71 1.46 
COOLING LIGHTING 

Global emissions[kgCO2/m²·year]1 
Cooling emissions 
[kgCO2/m²·year] A 

Lighting emissions 
[kgCO2/m²·year] - 

0.73 - 2.  

  
The overall rating of the building is expressed in terms of carbon dioxide released into the atmosphere as a result 
of its energy consumption. 

  kgCO2/m²·year kgCO2·year 
CO2 emissions from electricity consumption 2.90 337.9 

CO2 emissions from other fuels 0.00 0.00      
2. ENERGY RATING OF THE BUILDING IN NON-RENEWABLE PRIMARY ENERGY 

CONSUMPTION 
3.  

Non-renewable primary energy refers to the energy consumed by the building from non-renewable sources that has not 
undergone any conversion or transformation process. 

4.  

GLOBAL INDICATOR PARTIAL INDICATORS 

 

HEATING DHW 
Primary energy heating 

[kWh/m²·year] A 
DHW Primary energy  

[kWh/m²·year] E 
4.22 8.64 

COOLING LIGHTING 

Global consumption of non-renewable primary 
energy[kWh/m²·year]1 

Primary energy cooling 
[kWh/m²·year] A 

Primary energy lighting 
[kWh/m²·year] - 

4.28 -     
3. PARTIAL RATING OF HEATING AND COOLING ENERGY DEMAND 

The energy demand for heating and cooling is the energy needed to maintain the building's internal comfort conditions. 
5.  

HEATING DEMAND COOLING DEMAND 

  
Heating demand[kWh/m²·year] Cooling demand[kWh/m²·year] 6.  

1 The global indicator is the result of the sum of the partial indicators plus the value of the indicator for auxiliary consumption, if any (only tertiary 
buildings, ventilation, pumping, etc...). Self-consumed electricity is only deducted from the global indicator, not from the partial values. 
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• Case 6 : Improved envelope 6 cm Insolation + Aerothermal with radiators for Heating 
and DHW +  AC with direct expansion multisplit system. 

 
 

                                                                     +                                     +  

 
  
 

     
1. ENERGY RATING OF THE BUILDING IN EMISSIONS 

1.  

GLOBAL INDICATOR PARTIAL INDICATORS 

 

HEATING DHW 
Heating emissions 
[kgCO2/m²·year] A 

DHW emissions  
[kgCO2/m²·year] C 

0.66 1.46 
COOLING LIGHTING 

Global emissions[kgCO2/m²·year]1 
Cooling emissions 
[kgCO2/m²·year] A 

Lighting emissions 
[kgCO2/m²·year] - 

1.28 - 2.  

  
The overall rating of the building is expressed in terms of carbon dioxide released into the atmosphere as a result 
of its energy consumption. 

  kgCO2/m²·year kgCO2·year 
CO2 emissions from electricity consumption 3.39 394.94 

CO2 emissions from other fuels 0.00 0.00      
2. ENERGY RATING OF THE BUILDING IN NON-RENEWABLE PRIMARY ENERGY 

CONSUMPTION 
3.  

Non-renewable primary energy refers to the energy consumed by the building from non-renewable sources that has not 
undergone any conversion or transformation process. 

4.  

GLOBAL INDICATOR PARTIAL INDICATORS 

 

HEATING DHW 
Primary energy heating 

[kWh/m²·year] A 
DHW Primary energy  

[kWh/m²·year] E 
3.87 8.6 

COOLING LIGHTING 

Global consumption of non-renewable primary 
energy[kWh/m²·year]1 

Primary energy cooling 
[kWh/m²·year] A 

Primary energy lighting 
[kWh/m²·year] - 

7.57 -     
3. PARTIAL RATING OF HEATING AND COOLING ENERGY DEMAND 

The energy demand for heating and cooling is the energy needed to maintain the building's internal comfort conditions. 
5.  

HEATING DEMAND COOLING DEMAND 

  
Heating demand[kWh/m²·year] Cooling demand[kWh/m²·year] 6.  

1 The global indicator is the result of the sum of the partial indicators plus the value of the indicator for auxiliary consumption, if any (only tertiary 
buildings, ventilation, pumping, etc...). Self-consumed electricity is only deducted from the global indicator, not from the partial values. 
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• Case 7: Improved envelope 10 cm Insolation + H & AC direct expansion multisplit 
System + DHW heat pump. (Case 3 by with 10 cm of insulation layer in the 
enveloped). 

 
 

 

                                                                        +                                                           +  

 
  

     
1. ENERGY RATING OF THE BUILDING IN EMISSIONS 

1.  

GLOBAL INDICATOR PARTIAL INDICATORS 

 

HEATING DHW 
Heating emissions 
[kgCO2/m²·year] A 

DHW emissions  
[kgCO2/m²·year] C 

0.55 2.43 
COOLING LIGHTING 

Global emissions[kgCO2/m²·year]1 
Cooling emissions 
[kgCO2/m²·year] A 

Lighting emissions 
[kgCO2/m²·year] - 

1.03 - 2.  

  
The overall rating of the building is expressed in terms of carbon dioxide released into the atmosphere as a result 
of its energy consumption. 

  kgCO2/m²·year kgCO2·year 
CO2 emissions from electricity consumption 4.00 465.88 

CO2 emissions from other fuels 0.00 0.00      
2. ENERGY RATING OF THE BUILDING IN NON-RENEWABLE PRIMARY ENERGY 

CONSUMPTION 
3.  

Non-renewable primary energy refers to the energy consumed by the building from non-renewable sources that has not 
undergone any conversion or transformation process. 

4.  

GLOBAL INDICATOR PARTIAL INDICATORS 

 

HEATING DHW 
Primary energy heating 

[kWh/m²·year] A 
DHW Primary energy  

[kWh/m²·year] E 
3.22 14.32 

COOLING LIGHTING 

Global consumption of non-renewable primary 
energy[kWh/m²·year]1 

Primary energy cooling 
[kWh/m²·year] A 

Primary energy lighting 
[kWh/m²·year] - 

6.09 -     
3. PARTIAL RATING OF HEATING AND COOLING ENERGY DEMAND 

The energy demand for heating and cooling is the energy needed to maintain the building's internal comfort conditions. 
5.  

HEATING DEMAND COOLING DEMAND 

  
Heating demand[kWh/m²·year] Cooling demand[kWh/m²·year] 6.  

1 The global indicator is the result of the sum of the partial indicators plus the value of the indicator for auxiliary consumption, if any (only tertiary 
buildings, ventilation, pumping, etc...). Self-consumed electricity is only deducted from the global indicator, not from the partial values. 



                                                                     Spanish Case Study 
 

27 
 

 
 
 

 


	2.1. Introduction
	2.2. House Plans
	2.3. Location
	2.4. Climatic zone
	2.5. Thermal Envelope Materials
	Floors in contact with the ground (screed)
	Walls in contact with soil
	Façades
	Façade openings

	2.6. Interior partitions and Intermediate slabs.
	2.7. Heating and air conditioning systems
	2.8. Domestic hot water system
	3.1. Cases analysed. Description
	3.2. Cases Results. Energy Consumption
	3.3. Cases Results. Energy rating.

