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'background — problem — project]

ENERGY USE in DWELLINGS

EPB
EPC
EAP

BER
quasi steady state
methods
(monthly)
ISO 13789 & ISO 13790

75%

Easy standardisation
Very fast calculation
Ease of use

O space-heating

(energy use in Flemish dwellings)
(source: WTCB)

widely spread, used, known
+
compulsory
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Ibackground — problem — project]
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energy use: heating

400 -
70: ] 100%
N .
E 350
= 300 -
= .
4 ]
= 250 -
m -
S 200 -
~ + 1
) (@] ]
o~ A 5 150
© D c o ]
L LU © \/ > 100 1
OO o S
> Q 50 -
© e ]
0 A
0 50 100 150 200 250 300 |350 400
L] z
calculated: QH,modeI [kWh/(mZ2.a)]
® CS1_EPBD ¢ CS3_EPBD
N
7

theoretical gain
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Ibackground — problem — project]

CALCULATED ENERGY USE
Default values + detailed overrides (Standardized average N
[1. building envelope ] -3 S G SO
2. building technigues — 4. interior boundary
ondition y
!
interacting

user behaviour
|

*OK for qualitative values
of the building itself,

*NOT for quantitative values
of resulting energy use
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acomprehensive approach
on complementary case-studies

reality
buildings
measurements
users
surveys

performance

models
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measured: QH,reaI [kWh/(mZ2.a)]

a comprehensive approach
oh complementary case-studies

buildings <----- > users
Different neighbourhoods: Different households
*nearly identical houses *within a neighbourhood
«different performance levels *between neighbourhoods
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a comprehensive approach
[case-study]
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'building — user — performance]

whe 247
gk

36 single family houses

»  Nearly (!) identical Q -
. = volumr(]a, floor area, heatin% system, Wf);llls, ¥ ( h,EPB —
. ~ air tightness, orientations (~symmetry), windows (some .
replacements) [ 90 ! 125 ]
>  Before any energy renovation (1960’s!) kWh/(mz_a)
»  =>uniform sample of houses
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IN-SItu Measurements
real values & spread
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[building — user — performance]
e

33 houses = 33 households = 97 inhabitants
Different ways of living and thinking.

survey

Who?
households & individuals

How?
use & interaction

Happy?
appreciation & aspirations

Do they know?

What if?
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[building — user — performance]

survey
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Reference: Belgian data (NIS)

Probability of Presence of a certain person in a room
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[building — user — performance]
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[building — user — performance]

survey
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Il user + building = interaction !!
In space & time
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Ibuilding — user — performance]
s

energy use: heating
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measured: QH,reaI [kWh/(m?.3)]
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calculated: QH,modeI [kWh/(mZ2.a)]

© CS1_EPBD O EPBD_adapted (*)

(*) Eirst adaptations: general findings and real surroundings
*negligible ventilation
suninhabited houses as adjacent unconditioned spaces
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Ibuilding — user — performance]
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eseasonal: ~outdoor climate & adaptation
daily profiles: ~outdoor climate & use
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[building + user = performance]

-
Heating behaviour (living room!)

survey + measurements
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[model adaptation & user-differentiation]
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[model adaptation & user-differentiation]
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Going further: sensitivity & robustness analyses
Default values (U, single glazing, nyy, -..)
«Simplified calculations  (Uqoq s ---)
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[model adaptation & user-differentiation]
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Limitations of quasi-steady state models...
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different performance levels

measured: QH,reaI [kWh/(mZ2.a)]

400

350

300

250

200

150

100

50

0

complementary case-studies

buildings <----- > users

different households
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[building]
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Juser]
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Juser]

probability of presence (living room)
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[building + user => energy use]

heating behaviour (living room)
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complex human beings

[conclusions & challenges]

Importance of user behaviour

...but don’t blame the user for everything

O ©

comfort sensation
living interaction
changing reality

models: £
* uncertainties: due to model & input 2
« applicability: labelling <> real energy use g (7\‘ N
e practicality: work & calculation time I _ K &
* model validation: s (RN L
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different building typologies & performances Q>
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