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towards energy smart-homes



energy issues in residential dwellings

• production 
–27% of GHG rejection (half for residential) → electricity 
–3938km2 of roofs with 1181km2 relevant for PV 
→300TWh/y (20% of national needs, electricity: 410TWh/y) 
–but flexibility required (STEP, EV, practices,…) 

• efficiency 
–1.1% annual renew rate: 86% of 2050 buildings exists 
– retrofitting: factor 10 possible 
–but grey energy and poverty issues 

• sobriety 
–highly impacting practices in efficient buildings 
–but annoying at first because of routines2



inhabited system

• homes are singular 
– few data (not easy for deep learning) 
– invisible phenomena, simple action with high impact 
– inhabitants (owners) decide and control 
–each dwelling is unique 
• various households 
• various working time and activities 
• regular reconfiguration of the place and of the household 

inhabitants have to take complex and impacting decisions 
taking into account sobriety and flexibility in a variety of 
evolving configurations
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in short
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in short
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outlines

• context and problematic 
• requirements 
–what can't be done 
–responsible household manifesto 
–privacy and sobriety 
–being more flexible 
–modeling services 
–modeling phenomena 

• propositions 
–analysis aiding service 
–experiment aiding service 
–explanation generation service6



what can't be done
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responsible household manifesto

• household  
–has to pay attention to its environmental impacts 
–deserve contextualized information about what it should do 

regarding sobriety and flexibility 
–has not to worry about its privacy 
–has to feel free to behave in its own way, with its singularities 
–can benefit of cheap aiding services, if any 
–has not to adapt to an aiding service, if any, but the opposite 
–can stop any aiding system bothering him 
–has not to be forced to feed an aiding service with data 
–can gather with others to improve its capability
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privacy and sobriety
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being more flexible

• individual and collective (energy communities) actions
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Figure 7.2.3 Courbes de charge moyenne 30min avec effacement, pour des durées de contrôle
de 10 à 120 minutes, en l’absence de stratégie de pilotage de la relance

Tableau 7.1 Caractérisation de la déformation de la charge agrégée selon la durée de
l’effacement

deff (◊10 minutes)
d1 d2 d3 d4 d5 d6 d7 d8 d9 d10 d11 d12

R% 94.2 90.0 86.3 84.0 82.0 80.0 79.0 77.5 76.5 75.5 74.5 73.8
tfin(5%) (min) 30 60 100 110 160 170 200 310 360 360 400 410

Rb 1.3 1.3 1.3 1.3 1.3 1.34 1.4 1.5 1.5 1.5 1.5 1.36

FR 1.36 1.41 1.42 1.42 1.43 1.43 1.43 1.43 1.43 1.43 1.43 1.43

tpp (h) 1 1.2 1.3 1.5 1.6 1.7 1.7 1.8 1.8 1.8 1.9 1.9

1. Le report R%, défini par l’équation 3.2.2

2. La durée du recouvrement tfin(5%), calculée selon l’équation 3.2.3, avec ‘r = 5%

3. Le rebond Rb , défini par l’équation 3.2.6

4. Le facteur de relance FR qui a été introduit dans la définition 12

5. Le temps moyen à pleine puissance tpp, définition 13



modeling services
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modeling phenomena
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outlines

• context and problematic 
• requirements 
–what can't be done 
–responsible household manifesto 
–privacy and energy 
–being more flexible 
–modeling services 
–modeling phenomena 

• propositions 
–analysis aiding service 
–experiment aiding service 
–explanation generation service13



analysis aiding service

14

adaptive
report

generator



analysis aiding service
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openness and interactivity in learning
dedicated smart annotator embedding  knowledge

140 sensors, max 4 displayed 
10 seconds: ≈ 5 years



experiment aiding service
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explanation generation service
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In	the	'me	slot	12h-13h,	
if	you	had	le7	the	
door	open	much	

longer,	the	thermal	
comfort	would	have	
increased	a	lot,	the	air	
quality	a	li?le	bit	and	
the	thermal	comfort	
from	13h-14h	would	
have	been	impacted,	

because	of	the	
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airflow	to	the	corridor



outlines

• context and problematic 
• requirements 
–what can't be done 
–responsible household manifesto 
–privacy and sobriety 
–being more flexible 
–modeling services 
–historical data model 

• propositions 
–analysis aiding service 
–experiment aiding service 
–explanation generation service18



conclusions

• less GHG means 
–more renewables  
–more efficiency 
–more flexibility 
–more sobriety 

• sobriety and flexibility (EC) are coming to the fore  
• not necessary to install decision aiding system 

permanently 
• easy to deploy and to setup 
• ready for transfer and pass?

19

expensive and important impact on LCA

cheap but assistance is needed 
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