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Aggregation and typologies
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Table 1: Characteristics of the examined building types
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Modelling

[16 single-family houses]

/ Gianniou et al., Aggregation of Building Energy Demands for \/Gianniou et al., Building Energy Demand Aggregation and
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Simulation Tools — A Danish Case Study, CISBAT 2015, Lausanne
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Building | Construction No. of incl. | Total floor area
type period buildings (m?)
A 1931-1950 2 238
B 1951-1960 2 180 g Sp— _ —
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D 1973-1978 ! 117 methods) = Termite (Be10) > IDAICE
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= 90 o Uncertainty in describing physically the examined houses
= 45 S2 affected both simple building models (Termite), which require
o 40 <a fewer inputs and more advanced models (IDA ICE).
C
© 35
aE) 30 ] 34 o At aggregate level, IDA ICE archetype models represented
T slightly better the heat demand of the 16 single-family houses
© than Termite.
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2 10 M of analysis.
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simulation methods could be the solution towards fitting
measured consumption data.
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Parameter identification for variability
of building energy demands

/Gianniou et al., ldentification of Parameters Affecting the Variability\
of Energy Use in Residential Buildings, CLIMA 2016, Aalborg

ﬁtypical Danish single-family house of the 1940’s WBA
used as a reference building.

The parametric analysis was made with open source
software MOBO (multi-objective building performance
optimization).

A set of parameters was investigated upon their effect
on building energy use and specifically space heating

Qemand in an old typical Danish house. /

Table 2. Examined parameters for sensitivity analysis

Parameters Min. value Max. value Ref. value
Thermal 1 3 1.5
transmittance of
glazing (W/m?K)
Infiltration rate 0.1 1 0.4
(ACH)
Number of 0 6 3
occupants
Orientation (deg) 0 350 50
Insulation 0.001 0.32 0.095
thickness in roof
(m)
Insulation 0.001 0.32 0.01
thickness in ext.
walls (m)
Insulation 0.001 0.35 0.019
thickness in floor
(M)
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| Findings |

o0 The parameters resulting to the greatest variations in space
heating demand were the insulation thickness of external walls

and roof.

The infiltration rate and number of occupants had significant
although lower impacts on heating demand.

These findings are highly dependent on the structure of the
examined reference building, which in this case was poorly
Insulated.

The weight of the building envelope properties on the energy use
IS outlined also due to the cold Danish climate, which leads to

/

= Apply data mining techniques (i.e. clustering) to a large dataset of thousands of residential buildings to identify the features of the buildings

Future plans

that the clustering and building typologies should be based on. (Collaboration with UCD and Arhus Affaldvarme)

= Compare white-box building modelling with black-box and grey-box modelling at a district level. (Collaboration with UCD)

Increased heat losses during the winter period.
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= Create an urban building energy model using city simulation tools to validate the above-presented aggregation techniques and results.

I DTU Givil Engineering

Contact: Panagiota Gianniou, PhD student, email: pagian@byg.dtu.dk



	AGGREGATED BUILDING ENERGY MODELLING AND PARAMETRIC VARIABILITY STUDY

