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PhD goal

Develop framework to increase energy efficiency in buildings

In an university building

— Integration with building energy management systems
— Collaborative control

In households

— Engagement of end users
— Tailored feedback

An adaptive self-learning system
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Control

Understanding electricity consumption

Accurate energy forecast: advanced energy modelling
— Neuro-fuzzy, self-learning
— Clustering
— Linear models
— Dynamic models

Intelligent decision and control
— Evolutionary algorithms, adaptive
— Linear programming
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Control Methodology UBT elements Future work

The ‘Smart Campus

)

IST — Taguspark campus

Test beds:

— Set of offices

— Class amphitheater - ‘
— Library T e
— PC room
— Energy lab

White Board

Problem Solving
6 kWh

Cleaning

Off

The goal:
— Monitor electricity consumption -
— Control HVAC & lighting

— Engage staff & students

Collaborative management
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Modelling and control
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Modelling and control

"kWh

=Qccupancy

Engaging the end

user

Methodology

=Day length

=Solar radiation

»Solar radiation from the previous day
=Degree-days

\ 4

Linear regression
Fuzzy logic
Neural networks

UBT elements

Future work

Evolutionary
Algorithms
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]
4
User engagement _— 0
— Relevant information: which?

— Adequate interface design: how? What is qualitative analysis?

— Behavior change... What? More qualitative analysis?
— Usability.

Quantify savings
— Baseline. Again, advanced modelling.
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On a national level: ‘A Sua Casa, a Sua Energia’

Provide feedback in a multi-platform

— Cluster families
— Socioeconomic factors

— Tailor energy efficiency measures
— Assess behavior change
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- UBT elements Future work

On a national level: ‘SusCity’

Lisbon, Portugal

Divide families in:

— Control group

— Intervention group
Clusters:

— Socioeconomic factors
— Archetypes

Tailor energy efficiency measures e GG S
Assess behavior change W
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Sensors Reporting System User Others

Context Methodology Feedback strategy Future work

Readings Data Results

|dentify
Problems

e @ Motivation

Suggest
Actions

° @ Communication

Forecast
Outcomes

Awareness

Action
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Inidio Asua Casa Asua Energia Como Poupar Sobre

€81/ano bk A79 kWh/ano g 0 €

’HI o

O que ja poupou

@ Henrique Pombeiro ~
PN

O que pode poupar Q que pode poupar

el

As suas medidas de eficiéncia energética Con

©Limpe a grelha do seu frigorifico @

£
©Descongele frigorifico @ = 70
el
©Considere substituir o seu frigorifico @ %
a 500
Ver Mais ]
é - /._\—‘_—‘_\Q———*_/—‘—w
=
&
: 4 Dez 14 an 15 1 \ Mai 15 Jun 15 Jul 15 Set 15 Out 15
- Asuacasa - (asamédia
Quinzena das Aguas - —_—
& A Sua Conta N T
Brevemente Quentes Sanitarias |
A |
Estamos a trabalhar os seus dados para que seja possivel detalhar os consumos de cada um dos seus eletrodomésticos.
Veja os seus relatorios de efidéncia Veja aqui o que pode fazer para ser mais
energética aqui eficiente na utilizacéo das Aguas Quentes
Sanitarias!
Relatorios -

| —————
Ultimo Login: -Ditas
08 de Outubro
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a a5 4 O Henrigue Pombeiro ~
503 energia o

b ?
Asua Casa Asua Energia Como Poupar Sobre

_ # Casa # Morada

'p A
A SlUa Lasa

&
Voltar Tipo de instalagdo Tarifa energetica Contador

Nio se aplica Bi-Horério digital

Rendimento Mensal Tipologia da casa Decada de construgao
<= 1000 T2 1990 a 2000
Area da casa Localizagdo da fracdo Possui certificado energético
100 - 125 m? Ultime piso, com cobertura (telhada) horizontal MNao
Cadigo do certificado energético Permite o acesso do certificado Permite que usemos os seus dados
N&o sei Sim Sim
A sua casa & Arrendada? Maoeda
Nao Euros
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Context Control

The main goal

Develop a framework to help buildings more sustainable
— Define the best strategies in our university campus

— Define the best strategies for households

A tool self-adaptable to different contexts
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