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The aim of this study is to develop an energy performance data set

characterizing the Belgian post-World War II residential building

stock and two building performance simulation benchmark models

in EnergyPlus as a base of the development of targeted renovation

strategies. The study reports the results of a field survey conducted

on 355 detached houses built between 1945 and 1990. An analysis

of monthly energy consumption is carried out for the occupancy

period of 2015-2019. The simulated results are checked and

validated with the monitored data and owner’s bills.

In Belgium, residential sector is responsible for 14% of total

greenhouse gas emissions. Moreover, the Belgian housing stock

has the characteristic of being a very old stock, with 75% of the

buildings that were built before 1980, without any environmental

requirements. It constitutes therefore a stock under renovation

pressure and rarely has any heritage value. The park therefore

needs to be characterized in order to evaluate the renovation

potential for reducing significantly the greenhouse gas emissions by

undertaking targeted renovation strategies.

Energy audit, Reference building, Building typology, Multi-zonal

dynamic simulation, Energy use intensity

• Visit and carry out field surveys and energy audits on selected

355 houses built between 1945 and 1990;

• Develop a general database and an energy performance data set

for these houses;

• Identify 2 representative typologies and create 2 reference

building performance simulation benchmark models with

EnergyPlus;

• Calibrate and validate the model by comparing the simulated

results with real consumptions and public statistics;

• Propose general renovation strategies.

PEB review committees (3), Building engineering and sustainable

development offices, Building owners, Energy companies.

What are the most representative typologies of post-World War

residential houses in Belgium? What are their energy and material

characteristics? Do these houses have a real potential for

renovation in order to reduce their energy consumption?

• The study is based on a real reference model taking into

account the real behaviour of a sample of 355 houses and not

only statistics nor experts’ assumptions as usually done;

• The study combines the occupant’s behaviour and the building

characteristics deeply to create the most representative model;

• Field study and not theoretical: very large investment in data

collection.
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• The results show that both typologies representing the building

stock of houses built between 1945 and 1990 in Belgium are

characterized by a very low energy efficiency and need to be

renovated;

• The main reasons of this low energy performance are: Building

facades and roofs are almost always uninsulated and have very

poor airtightness. The windows are made of poorly performing

double glazing and old wood frames. Renewable energy systems

are mostly absent and gas heating and domestic hot water

systems have a low coefficient of performance. The houses have

no cooling system;

• Observations also revealed that this old building stock has a very

significant potential for renovation in the near future. The most

influential factor in the decision to carry out a major renovation

has been identified as the transfer of ownership and the average

age of the owners for both typologies is 72,5.

Traitement des informations

Zone haute densitéDate de construction [1945 - 1990]55 – 200 m2

Revue de littérature

Cartographie des maisons 4 façades selon critères grâce à SIG

Sélection des hectares et maisons les plus représentatifs

Visites et caractérisation énergétique des maisons représentatives

Factures Audits et enquêtes sur terrain

Développement des modèles de référence de type Benchmark

Détermination des performances énergétiques avec EnergyPlus

Calibration des modèles créés

Comparaison entre modèle simulé et données du monitoring et audits

Collecte de données + 
Traitement des infos

Collecte de données + 
Traitement des infos

Création de modèle

Application + Validation

Analyse de données
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TYPOLOGY A GAS CONSUMPTION
[kW h/m 2/an]

ELECTRICITY CONSUMPTION
[kW h/m2/an]

MONITORING RESULTS 148,27 17,01

SIMULATION RESULTS 150,6 17,59

TYPOLOGY B GAS CONSUM PTION
[kW h/m 2/an]

ELECTRICITY CONSUMPTION
[kWh/m 2/an]

MONITORING RESULTS 141,9 17,38

SIMULATION RESULTS 141,74 16,69


