HE

Verification of occupants’
behaviour models In
residential buildings

Rune Korsholm Andersen
rva@byg.dtu.dk

1/
i 50

+ Q)
f(x+Ax)= Z(Ax () 8 . 12.7182818284

X
DTU Givil Engineering ’



=
—
=

i

Calculated and measured energy use Iin
135.311 houses™
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*Data from: SBI 2016:09, Forskellen mellem malt og beregnet
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Investigation of heat consumption in 290
iIdentical houses™

e Correction for o
differences in outer
wall area
—End houses vs.
Middle houses 35
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*Andersen R, Proceedings of Healthy Buildings
2012, Brisbane, Australia
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Behaviour — random or patterns?
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e Large differences in temperature
between 56 apartments™

— None of the apartments
cover the entire temperature
range

e Energy consumption follows
residents, when they move**

e Patterns can be modelled

— and simulated
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* S. Andersen et al. / Building and Environment 101 (2016) 1-8
** R. Andersen, Proceedings of Healthy Buildings 2012, Brisbane, Australia
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Measurements in 16 dwellings

eBehaviour
—Window opening
—Heating set-point
e|ndoor environment
—Temperature
—Relative humidity
—CO:2 concentration

e\Weather
—Temperature
—Wind speed
—Solar radiation
—Relative humidity
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Models of occupant behaviour®*
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S. D’oca et al. HAVC&R 2013
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From deterministic to stochastic modelling

Stochastic

models
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How many simulations are necessary?

eTo estimate
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Verification of behaviour models

eMeasurements in five
apartments
—temperature
—CO0O2 concentration
—Relative humidity

Simulations based on
questionnaire and
observations

eStochastic models
—Window opening
—Thermostat adjustments

—Inferred from detailed
measurements in apartments
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Measurements vs

eStochastic
simulations

—temperature
ranges rather
than fixed
figures

eSimulated
temperatures in
the same range
as
measurements
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Measurements vs. simulation — in each time
step *
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Measurements vs. simulation — in each time

step *
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Thank you for your attention!

Questions?

DTU Givil Engineering
Department of Civil Engineering
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