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INTRODUCTIONINTRODUCTION

A large variety of technical innovations regarding the 
energy design and the control systems are to be 
implemented in the retrofitting, conversion or new 
erection of the buildings involved in the Eco-Building 
Projects.
Especially innovative is the integrated approach and 
combination of energy efficient technologies with 
comprehensive interventions on the building itself on the 
basis of scientific research and simulations.
The performance of Innovative technologies has to be 
assessed in a comprehensive and organised way, thus a 
common evaluation protocol has to be used.  
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CONTENTSCONTENTS

Such an Evaluation Protocol has been prepared by 
the DEMOHOUSE Project and is used by the 
partners in the program.

The Protocol involves three main subtasks :

-The Energy Evaluation Part

-The Environmental Evaluation Part

-The Socio – Economic Part
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ENERGY EVALUATIONENERGY EVALUATION

The energy designs of the buildings addressed in these projects
incorporate various upgrading measures, most of which will be 
integrated in the majority of the buildings and are also highly 
replicable in similar buildings in Europe, thus improving the 
following:

• Microclimate - through the appropriate use of shading, 
plantation, water surfaces etc. in order to decrease the temperature 
of the area surrounding the building and thus reduce each building’s 
cooling requirements.

• Building’s Envelope - by improving insulation, glazing, 
optimising natural ventilation and daylighting techniques through 
appropriate design and using advanced materials and components 
in its construction, in order to reduce the thermal losses of the 
building.
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ENERGY EVALUATIONENERGY EVALUATION

• Energy Systems - used for heating (i.e. heat recovery), 
cooling (i.e. use of ceiling fans, night ventilation, exposed mass 
strategies), ventilation (i.e. demand control ventilation) and artificial 
lighting (i.e. improved luminaires and lighting devices, use of task 
lighting, daylight compensation) purposes, in order to improve the 
efficiency of the incorporated systems and decrease the specific
energy requirements in each sector.

• Control Strategies including use of BEMS, distribution / 
demand control strategies, intelligent control etc. in order to 
optimize the performance of the various installed innovative 
systems and adjust properly their operation according to the 
building requirements.
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ENERGY EVALUATIONENERGY EVALUATION

The evaluation of the scenarios for 
each building, is done by using exact 
simulation techniques.  Energy 
calculations - simulations have two 
main objectives:
•· To carry out sensitivity studies 
to assist designers to investigate the  
impact and performance of a 
parameter, component, system or a 
combination of them, in a building and 
adapt its/their design accordingly 
•· To calculate the specific and 
global energy and environmental 
efficiency and performance of the 
final design of a building, in order to 
compare with initial targets, existing 
consumption data and classify it 
according to a rating scheme.
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ENERGY CALCULATIONSENERGY CALCULATIONS

The simulation / evaluation tasks aims to optimize the 
design by calculating the specific and overall 
performance of a building considering all the major 
subsystems  and in particular:

1. The outdoor environment defining the microclimate 
2. The building envelope 
3. The indoor environment 
4. The active systems and mainly the HVAC system as 
well as the lighting and
5. The control - management system.

The evaluation methodology permits to homogenize the 
specific as well as the global energy consumption of 
buildings, and then compare them with a common 
reference traditional building. 
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ENERGY EVALUATIONENERGY EVALUATION

The reporting format of the evaluation protocol for each 
building contains two sections. In the first section, all the 
technical details concerning the measures package / 
scenario improvements are presented in accordance with 
the matrix of incorporated features and aspects. In 
particular : 

Microclimate, Building Envelope, Energy Systems, Space 
Heating, Space Cooling, Ventilation, Artificial Lighting, 
Control Systems, and other Measures.  

In the second section scenarios and packages are 
reported in a more comprehensive level with for example 
energy results on monthly basis, accumulated frequency 
curves for indoor temperatures and economic figures to 
assess the viability of the investment. 
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ENERGY EVALUATIONENERGY EVALUATION

In particular:

• Part A, is 
concerned with basic data 
valid for the examined 
measures package / 
scenario for each building. 
For example data on the 
existing / new building, on 
simulation tools and 
models, data on the 
requirements influencing 
the energy consumption 
and the indoor comfort 
levels, etc. These data 
have to be reported once 
per building study.
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ENERGY EVALUATIONENERGY EVALUATION

Part A, includes 
information on :

-.Microclimate
- Building Envelope
- Energy Systems
- Space Cooling
- Artificial Lighting
- Control Systems
- Other
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ENERGY EVALUATIONENERGY EVALUATION
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ENERGY EVALUATIONENERGY EVALUATION

Part B, is a summary of 
the calculated energy 
results (kWh/ m2) - key 
figures concerning the 
whole building. In 
particular the specific 
energy needs for 
heating, cooling, lighting, 
ventilation, humidification 
and dehumidification, 
have to reported on a 
monthly basis for all the 
zones of the building. 
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ENERGY EVALUATIONENERGY EVALUATION

Thermal comfort results 
like maximum and 
minimum temperatures 
are reported. Each study 
building is evaluated 
under operational control 
conditions. 

Visual comfort and 
indoor quality simulation 
results are also 
reported.
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ENERGY EVALUATIONENERGY EVALUATION
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ENERGY EVALUATIONENERGY EVALUATION

Part C, includes the 
results of simple 
financial analysis. 
Economic values for 
each specific energy 
cost are given, as well 
as saved energy costs, 
saved running costs, 
capital costs and 
subsequently simple 
pay back period 
estimations.
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ENERGY EVALUATIONENERGY EVALUATION

Energy Signature 
techniques are used to 
calculate the dynamics 
of each building and its 
relative performance 
against the local 
climate. 
Both energy signatures 
for summer and winter 
are calculated.
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ENERGY EVALUATIONENERGY EVALUATION
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ENERGY EVALUATIONENERGY EVALUATION
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ENVIRONMENTAL ISSUESENVIRONMENTAL ISSUES

The common evaluation protocol includes aspects 
related to the sustainability of buildings. The specific 
aspects considered by the method includes :

- Water, seawater and rainwater
- Materials and constructions
- Waste
- Energy, and 
- Building and urban development area. Methods 
for sustainable development and sustainable urban 
management.
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ENVIRONMENTAL ISSUESENVIRONMENTAL ISSUES

A full questionnaire has 
been prepared for all 
the participants. The 
„Green Build“
questionnaire is based 
on the Danish 
developed Green Build 
Tool, which works as an 
„energy and 
environmental point 
system“. It has for 
example been used in 
the EU „Energie“
supported project, 
„Green Solar Regions“.
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ENVIRONMENTAL ISSUESENVIRONMENTAL ISSUES

The answering of the 
questionnaire is divided into 
two phases. One phase for 
what is the intention to do and 
another phase is telling what 
is the aim to do just before the 
building project starts when 
the final economy is known.

Phase 1 is thus what the 
building owner intends to do 
with his building from the 
beginning.
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ENVIRONMENTAL ISSUESENVIRONMENTAL ISSUES

Phase 2 is about what the 
builder intents to do just 
before the building project 
starts, when the economy 
is known. 

Can e.g. be delivered to 
the municipality in 
connection to the 
application for a building 
permit. 
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SOCIOECONOMIC ASPECTSSOCIOECONOMIC ASPECTS

Socio economic aspects play an important role in the overall feasibility of 
large residential renovation projects. Especially in renovation projects 
that aim at a sustainable renovation, it is even more important to address 
socio economic factors from an early stage in the project. If these factors 
would be ignored, it is very likely that during several phases of the project 
problems related to inhabitants and finances will be encountered that 
could threaten the continuation of the whole project.  

Two important factors determine the socio economical feasibility of the 
project: the possibility to cover the ‘extra’ investments necessary for the 
sustainable measures and the cooperation of the inhabitants. In (social) 
rental housing, these extra investments are usually covered through a 
rent increase. Nevertheless, in most cases the tenants have to agree on 
this additional rent increase. If the tenants do not agree, the landlord is 
not able to cover investments through the rent and consequently the 
sustainable dimension of the project is likely to be abolished.
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SOCIOECONOMIC ASPECTSSOCIOECONOMIC ASPECTS

A set of indicators has been developed to evaluate the 
socio-economic aspects. With these indicators, the 
changes in the pilot projects resulting from 
implementation of the solutions will be measured. 
The indicators are addressed to the tenants of the pilot 
projects, the pilot projects and to the participating 
landlords. 
Based on these socio-economic indicators, a set of 
questionnaires is developed to assess the necessary data 
before the demonstration in the pilots: 

1.A) Tenant questionnaire preceding demonstration 
2.B) Landlord questionnaire preceding demonstration 
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SOCIOECONOMIC ASPECTSSOCIOECONOMIC ASPECTS
         
  Landlord-1 questionnaire  -  the DEMOHOUSE pilot 

project     
         
0) General questions      
        
  Name of the landlord:       
         

 
          
  Country:       
         

 
          
  Your name:       
         

 
          
  Description of your job within the organisation:       
         

 
          
  Your telephone nr.:       
         

 
          
  Your email adres:       
         

 
    

     
1) Proportion of tenures. The number of dwellings for each of the 

following tenure-categories, before and after renovation:      
    before:  after:  
  a) private rental     
  b) social rental (local authorities)     
  c) social rental (housing associations)     
  d) owner occupied     
  e) owner occupied with buy-back guarantee     
  f)  other forms of tenure, e.g. shared ownership     
        
2) Accessibility of the dwellings. The number of dwellings that are 

accessible through: 
  

   
  a) ground floor level  dwellings  
  b) stairs (only those dwellings that are not accessible by elevator)  dwellings  
  c) elevator   dwellings  
        
3) Renovation costs in Euro/m2   Euro/m2  
         
4) Cost of renovation of the project in relation to cost of new 

construction (supposedly on the same site).   
  % 

 
 

5) Total investment cost of the project   Euro/m2  
         
6) Marketing of the project costs per investment costs   %   
         
7) (Project-)subsidies as percentage of investment costs in the 

project 
  %  

 
         
8) Market value of the dwellings before and after renovation, 

Euro/m2.  
    

 
  a) market value BEFORE renovation   Euro/m2   
  b) market value AFTER renovation   Euro/m2   
         
9) Maintenance costs before renovation, in Euro/year/building and 

in Euro/year/dwelling. 
    

 
  a) maintenance costs in Euro/year/building   Euro/year/b

uilding  
  b) maintenance costs in Euro/year/dwelling   Euro/year/d

welling  
         
10) Legally necessary level of agreement in decision-making as % of 

the tenants/inhabitants. 
  %  

 
         
11) The total number of housing units before and after renovation.      
  a) before renovation   dwellings  
  b) after renovation   dwellings  
         
12) Per dwelling type: number of housing units and corresponding 

size, before and after renovation. Dwelling types:   
  

 
  a) Detached Number:  Size (m2):  
  before renovation:      
  after renovation:      
  b) Semi-Detached Number:  Size (m2):  
  before renovation:      
  after renovation:      
  c) Row-rise multi-dwelling houses Number:     
  before renovation:      
  after renovation:      
  d) High-rise multi-dwelling houses Number:  Size (m2):  
  before renovation:     
  after renovation:      
         
13) Number of rooms before and after renovation, per dwelling type.       
  a) Detached      
  before renovation:   rooms  
  after renovation:   rooms  
  b) Semi-Detached      
  before renovation:   rooms  
  after renovation:   rooms  
  c) Row-rise multi-dwelling houses      
  before renovation:   rooms  
  after renovation:   rooms  
  d) High-rise multi-dwelling houses      
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SOCIOECONOMIC ISSUESSOCIOECONOMIC ISSUES
  before renovation:  rooms  
  after renovation:   rooms  
        
14) Year of construction of the dwellings / estate   Yr.  
         
15) Rent levels before and after the renovation, per type. Dwelling 

types: 
    

 
  a) Detached      
  net rent before renovation:   Euro  
  net rent after renovation:   Euro  
  b) Semi-Detached      
  net rent before renovation:   Euro  
  net rent after renovation:   Euro  
  c) Row-rise multi-dwelling houses      
  net rent before renovation:   Euro  
  net rent after renovation:   Euro  
  d) High-rise multi-dwelling houses      
  net rent before renovation:  Euro  
  net rent after renovation:   Euro  
         
16) Average number of inhabitants per dwelling type, before and after 

renovation. Dwelling types: 
    

 
  a) Detached      
  before renovation:   inhabitants  
  after renovation:   inhabitants  
  b) Semi-Detached      
  before renovation:   inhabitants  
  after renovation:   inhabitants  
  c) Row-rise multi-dwelling houses      
  before renovation:   inhabitants  
  after renovation:   inhabitants  
  d) High-rise multi-dwelling houses      
  before renovation:  inhabitants  
  after renovation:   inhabitants  
         
17) Areas for communal activities, as % of total building floor area; 

and in m2/100 m2 
    

 
  areas for communal activities, as % of total building floor area:   %  
  areas for communal activities, in m2/100 m2:   m2 / 100 m2  
         
18) Housing affordability per dwelling type, before and after 

renovation. Rent in % of average national household income 
related to dwelling types. Dwelling types: 

    

 
  a) Detached      
  before renovation:   inhabitants  
  after renovation:   inhabitants  
  b) Semi-Detached      
  before renovation:   inhabitants  
  after renovation:   inhabitants  
  c) Row-rise multi-dwelling houses      
  before renovation:   inhabitants  
  after renovation:   inhabitants  
  d) High-rise multi-dwelling houses  

  before renovation:  inhabitants  
  after renovation:   inhabitants  
         
19) Level of tenant participation in the DEMOHOUSE pilot project. 

Please check the box reflecting best the level of tenant 
participation in your perception. 

    

 
      very high  
      fairly high  
    

  
not high / not 
low 

      fairly low  
      very low  
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MONITORINGMONITORING

A common monitoring protocol has been prepared and is 
under discussion inside the group. The objective of the 
monitoring protocol are :

�• To investigate and assess real performance of 
implemented strategies and features
•· To evaluate the specific performance of the five 
subsystems, (microclimate, building cell, indoor, systems 
and control).
• To assess the global environmental and energy 
performance including energy conservation, thermal and 
visual comfort and indoor air quality.
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CONCLUSIONSCONCLUSIONS

A common evaluation protocol for the demonstration 
buildings has been prepared by DEMOHOUSE. The 
protocol involves  :

-An energy performance evaluation part
- A sustainability evaluation part, and
- A socioeconomic evaluation part

A common monitoring is also prepared and is under 
evaluation.

The common evaluation protocol is available to any 
wishing to use it. 
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