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1. Introduction

The report for the Deliverable 2.1 concerns the webinars in smart and zero energy
buildings, which are under the task 2.1 of Work Package 2 (SMART GEMS Training
Activities). The webinars for the task 2.1. commenced on the 21 of October 2015 and
were completed on the 16" of December 2015. Five webinars of one hour duration each
including the questions and discussion, were organised and presented by UOA, TUC,
CUT, Cyl, AEA and IDEA, using the Webex Platform. The assigned staff of the Smart

Gems partners attended the series of the five webinars with the following topics:

1. The Concept of Smart Buildings and the integrated designed organised by UOA
2. The Concept of ZEB organised by TUC

3. ZEB Case studies organised by Cyl/CUT

4. A case study of a smart ZEB: The LEAF House organised by AEA

5. The ZEB buildings technology market organised by IDEA

The summaries of the five webinars were distributed by CUT (WP leader) to all partners

well before the beginning of the first webinar.
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2 The webinars

2.1 Webinar 1 - The Concept of Smart Buildings and the integrated

design organised by UOA

2.1.1. General Information

The first webinar was organised by UOA with the topic “The Concept of Smart Buildings
and the Integrated Design”. It was performed on the 21 of October 2015 and had a total
duration of 51 minutes. The webinar started at 14:09 CET and finished at 15:00 CET.
Twenty one members of Smart Gems Project participated the webinar, the names of

them are below:

1. Theoni Karlessi (UOA) — Presenter
2. Mat Santamouris (UOA)

3. Kostas Gompakis (TUC) — Host
4. Nikos Kampelis (TUC)

5. Christina Georgatou (TUC)

6. Vagias Vagias (TUC)

7. Denia Kolokotsa (TUC)

8. Despina Serghides (CUT)

9. Chryso Chatzinikola (CUT)

10. Marina Kyprianu Dracou (Cyl)
11. George Artopoulos (Cyl)

12. Alaric Montenon (Cyl)

13. lan Chilvers (SPS)

14. Laura Standardi (AEA)

15. Cristina Cristalli (AEA)
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Filippo Paredes (IDEA)
Fabio Montagnino (IDEA)
Luca Venezia (IDEA)
Riccardo Di Paola (IDEA)
Sergio Milone (IDEA)

Calogero Serporta (ISSIA-CNR invited by IDEA)

2.1.2. Summary of the first webinar

The main objective of the Concept of Smart Buildings and the Integrated Design Webinar,

presented by UoA was to underline the principles of ID procedure and link the process

with smart building technologies.

The methodology applied in this webinar is summarized in the steps described below:

The Integrated Design step by step process from initial concept to in-use phase of
a building

Current policy framework in EU to promote ID as supportive tool for NZEB

Smart building technologies to achieve high energy performance and sustainability
Development of a collaborative methodology to incorporate energy management
and smart building technologies to the ID concept

Conclusions
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2.2 Webinar 2 - The Concept of ZEB organised by TUC

2.2.1. General Information

The second webinar was organised by TUC with the topic “The Concept of ZEB”. It was
performed on the 11" of November 2015 and had a total duration of 44 minutes and 15
seconds. The webinar started at 14:06 CET and finished at 14:50 CET. Thirty one

members of Smart Gems Project participated the webinar, the names of them are below:

Nikolaos Kambelis (TUC) - Presenter
Kostas Gobakis (TUC) - Host
Professor Denia Kolokotsa (TUC)
Kostas Kalaitzakis (TUC)

Christina Georgatou (TUC)

Vagias Vagias (TUC)

N o o B~ W N oRE

Georgios Chalkiadakis (TUC)

8. Professor Despina Serghides (CUT)
9. Chryso Chatzinikola (CUT)

10.  Dr. Martha Katafygiotou (CUT)

11.  Stella Dimitriou (CUT)

12.  Marilena Michaelidou (CUT)

13.  Michalis Christophi (CUT)

14.  Konstantinos Erodotou (CUT)

15. Galatia Dracou (CUT)

16. Fytoula Andreou (CUT)

17. Andriana Georgiou (CUT)

18. Marina Magidou (CUT)
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Antonia Loizou (CUT)
Konstantina Vasilakopoulou (UOA)
Marina Kyprianu Dracou (Cyl)
Nestor Fylaktos (Cyl)

Andri Pyrgou (Cyl)

Alaric Montenon (Cyl)

Laura Standardi (AEA)
Filippo Paredes (IDEA)

Fabio Montagnino (IDEA)
Riccardo Di Paola (IDEA)
Luca Venezia (IDEA)

Sergio Milone (IDEA)

Pietro Muratore (IDEA)

2.2.2. Summary of the second webinar

The main objective of the Concept of ZEB Webinar, presented by TUC was to underline

the main definitions of Zero Energy Buildings, Net Zero Energy, Zero Cost Energy and

Zero Carbon Emissions. The methodology applied in this webinar is summarized in the

steps described below:

The ZERO Energy Buildings Definitions. Various approaches and methodologies.
EU and International legislation, trends and perspectives concerning the zero
energy concept.

Energy efficiency methodologies to achieve the zero energy concept at building
level.

Climatic diversities and the zero energy perspective.
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e The role of energy management, smart metering and demand response in the zero
energy buildings’ framework.
e The concept of ZEB and the role of the building users.

e Conclusions

2.3 Webinar 3 - ZEB Case studies organised by Cyl/CUT

2.3.1. General Information

The third webinar was organised by Cyl and CUT with the topic “ZEB Case studies”. It

was performed on the 2™ of December 2015 and had a total duration of 47 minutes and

14 seconds. The webinar started at 14:04 CET and finished at 14:51 CET. Twenty seven

members of Smart Gems Project participated the webinar, the names of them are below:

1.

10.

11.

12.

13.

14.

Professor Despina Serghides (CUT) - Presenter
Chryso Chatzinikola (CUT)

Stella Dimitriou (CUT)

Marilena Michaelidou (CUT)
Konstantinos Erodotou (CUT)

Galatia Dracou (CUT)

Andreas Chrysanthou (CUT)

Giorgos Panagi (CUT)

Marina Kyprianu Dracou (Cyl) - Presenter
Alaric Montenon (Cyl) - Presenter
Professor Denia Kolokotsa (TUC)

Kostas Gobakis (TUC) - Host

Nikolaos Kambelis (TUC)

Kostas Kalaitzakis (TUC)
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Christina Georgatou (TUC)
Vagias Vagias (TUC)
Georgios Chalkiadakis (TUC)
Theoni Karlesi (UOA)
Daniela Isidori (AEA)

Laura Standardi (AEA)
Filippo Paredes (IDEA)
Fabio Montagnino (IDEA)
Riccardo Di Paola (IDEA)
Luca Venezia (IDEA)

Sergio Milone (IDEA)
Calogero Serporta (ISSIA-CNR invited by IDEA)

Gegiminas ValeviCius (Elgama)

2.3.2. Summaries of the third webinar

2.3.2.1. Summary of the webinar organised by CUT

The main aim of the case studies of nearly Zero Energy Buildings presented by CUT was

to illustrate various refurbishment scenarios of the old building stock in Cyprus, aiming at

the highest and most cost-effective reduction of the conventional energy consumption

and consequently the CO, emissions by 90% from those of 1990. Thus, offering new

paradigms of building construction, which are sustainable and could be adapted to

different climates. The methodology applied in this webinar is summarized in the steps

described below:

The selection of the case studies was based on the national building matrix.
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e At least one representative dwelling per typology (Single Family House, Terrace

House and Multi Family House) and chronological period presented.

e For each building:

1. The energy performance of each house presented initially the existing state.
(For the energy performance simulation iISBEM-Cy was used (the
governmental software for the issuance of Energy Performance Certificates).

2. A standard nZEB refurbishment scenario, based on the Directive 366/2014.

3. Assessment of the energy efficiency and the cost viability for each
refurbishment measure related to the building envelope elements thermal
performance.

4. Energy and cost optimized nZEB scenario.

5. Comparisons between the 2 Scenarios (the standard and the optimized) and
the existing state.

6. Conclusions.

2.3.2.2. Summary of the webinar organised by TUC

The main focus of the nearly Zero Energy case studies Webinar presented by the Cyl
was to illustrate the near zero energy consumption building of the Cyl called the “New
Technologies Laboratory Building”, which is a prototype near zero energy building with
advanced controls and management systems. The New Technologies Laboratory (NTL)
aims at the highest and most cost-effective reduction of the conventional energy
consumption and consequently the CO, emissions, thus offering new paradigms of near
zero-energy building construction. The methodology applied in this webinar is

summarized in the steps described below:
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e The aforementioned nZEB case study was selected to be examined and presented
as it is a state-of-the-art infrastructure and among the very few available in the
wider area of the Eastern Mediterranean.

e The laboratories and research facilities relevant to SMART GEMS presented:

- Measuring and control equipment.

- Solar thermal power system (Linear Fresnel collector): developed to provide
heat in winter and cooling in summer to the NTL thanks to solar energy (direct
radiation). Instead of cooling thanks to heat-pump or mechanical chillers, a 35
kW cooling power absorption chiller cools the building. In winter, the heat
produced is directly sent to the HVAC system. The heat produced by the
Fresnel collector can be stored up to 2 hours in pressurized water tank vessel.
This solar cooling system was integrated on a previously implemented HVAC
system.

e The results of a recent Energy Audit reports for the building presented.

e Conclusions.

2.4 Webinar 4 - A case study of a smart ZEB: The LEAF House
organised by AEA

2.4.1. General Information

The fourth webinar was organised by AEA with the topic “A case study of a smart ZEB:
The LEAF House”. It was performed on the 16" of December 2015 and had a total
duration of 24 minutes. The webinar started at 14:04 CET and finished at 14:28 CET.
Twenty seven members of Smart Gems Project participated the webinar, the names of

them are below:

1. Laura Standardi (AEA) - Presenter

2. Daniela Isidori (AEA)
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Cristina Cristalli (AEA)

Professor Despina Serghides (CUT)
Chryso Chatzinikola (CUT)

Stella Dimitriou (CUT)

Marilena Michaelidou (CUT)
Konstantinos Erodotou (CUT)
Michalis Christophi

Marina Kyprianu Dracou (Cyl)
Professor Denia Kolokotsa (TUC)
Kostas Gobakis (TUC) - Host
Nikolaos Kambelis (TUC)

Kostas Kalaitzakis (TUC)

Christina Georgatou (TUC)

Vagias Vagias (TUC)

Georgios Chalkiadakis (TUC)
Konstantina Vassilakopoulou (UOA)
Margarita Niki Assimakopoulos (UOA)
Filippo Paredes (IDEA)

Fabio Montagnino (IDEA)

Riccardo Di Paola (IDEA)

Luca Venezia (IDEA)

Sergio Milone (IDEA)

Calogero Serporta (ISSIA-CNR invited by IDEA)
Gegiminas ValeviCius (Elgama)

Lukas SamulevicCius (Elgama)

W Technical S y ETCTUNN B &
o nvers w@ S o NG | JEE Crmos - IR 95 NUS
I, of Crete University of Athens £y | INSTITUTE [ | of Sogapore

14



645677 — SMART GEMS — H2020-MSCA-RISE-2014

D2.1 Webinars in smart and zero energy buildings: Recordings

2.4.2. Summary of the fourth webinar

In this webinar, AEA (Loccioni group) introduced and described two real cases of ZEB

realized by the company: the LEAF House and the LEAF Lab. The aim of this webinar

was to make Smart GEMS partners aware of the potentialities of such ZEBs that could be

exploited within the project.

In the view of providing a complete description of the LEAF house and the LEAF Lab

which matches all partners’ areas of expertise, the following topics addressed during the

webinar:

LEAF House concept: an introduction on the motivations and the idea that caused the
construction of this ZEB back in 2008 by the Loccioni Group,

Construction high-energy-efficiency-oriented: the focus was on the design and the
materials used,

Thermal and electrical equipment: the thermal control room and the electrical
equipment shown including the changes and the replacements done over the years,
Sensors Data and Building Energy Management System: the LEAF house has about
1000 sensors, thus, the connected monitoring and control activities done by the
BEMS explained,

Performances: this part addressed the energy consumption and production,
Start-of-the-art research on the LEAF house: this ZEB has attracted much attention
and the related research works done over the years introduced,

The LEAF LAB concept: an A+ energy efficiency industrial building in addition it is also
connective by exchanging electrical energy with the grid.

Construction high-energy-efficiency-oriented,

Thermal and electrical equipment,
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e Sensor Data and Building Energy Management System,
e Performances,

e Conclusions.

2.5 Webinar 5 - The ZEB buildings technology market organised by
IDEA

2.5.1. General Information

The fifth webinar was organised by IDEA with the topic “The ZEB buildings technology
market”. It was performed on the 16™ of December 2015, right after the end of the fourth
webinar and had a total duration of 54 minutes. The webinar started at 14:30 CET and
finished at 15:24 CET. Twenty seven members of Smart Gems Project participated the

webinar, the names of them are below:

1. Fabio Montagnino (IDEA) - Presenter
2. Filippo Paredes (IDEA)

3. Riccardo Di Paola (IDEA)

4. Luca Venezia (IDEA)

5. Sergio Milone (IDEA)

6. Calogero Serporta (ISSIA-CNR invited by IDEA)
7. Professor Despina Serghides (CUT)
8. Chryso Chatzinikola (CUT)

9. Stella Dimitriou (CUT)

10.  Marilena Michaelidou (CUT)

11. Konstantinos Erodotou (CUT)

12.  Michalis Christophi (CUT)

13.  Marina Kyprianu Dracou (Cyl)

14.  Professor Denia Kolokotsa (TUC)

; Technical y eraama\ R
S Unvers w@ S 2 g | T2 Crerus LocEionN 95 NUS
I, of Crete University of Athens £y | INSTITUTE [ | 0 L

16



645677 — SMART GEMS — H2020-MSCA-RISE-2014

D2.1 Webinars in smart and zero energy buildings: Recordings

15. Kostas Gobakis (TUC) - Host

16. Nikolaos Kambelis (TUC)

17. Kostas Kalaitzakis (TUC)

18.  Christina Georgatou (TUC)

19. Vagias Vagias (TUC)

20.  Georgios Chalkiadakis (TUC)

21. Konstantina Vassilakopoulou (UOA)
22.  Margarita Niki Assimakopoulos (UOA)
23. Laura Standardi (AEA)

24.  Daniela Isidori (AEA)

25.  Cristina Cristalli (AEA)

26. Gegiminas Valevi€ius (Elgama)

27.  Lukas Samulevi€ius (Elgama)

2.5.2. Summary of the fifth webinar

At the webinar with the topic “The ZEB buildings technology market”, IDEA introduced the

main technologies for energy harvesting, storage and conversion in ZEB together with

their maturity level and market perspective. The methodology applied in this webinar is

summarized in the steps described below:
e Holistic overview of the ZEB technologies

e Energy harvesting technologies at a ZEB scale

¢ Building integrated energy storage, electrical and thermal solutions

e Energy mix for a ZEB: suitable energy conversion devices
e TRL of ZEB technologies, industrial and market trends.

e Conclusions
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3. Conclusions

In this report the five webinars for the task 2.1 - Smart and Zero Energy Buildings of Work
Package 2 (WP2 - SMART GEMS Training Activities) were summarised and presented.
The video recordings of the five webinars have been delivered with this report and they
are uploaded to the following link:

https://www.dropbox.com/sh/4ykvgwcjauenadt/ AADOZIW5FMrHd4Bv5YWT-TWBa?dI=0

In addition the video recordings of the webinars are available at the YouTube channel of
the Energy Management in the Built Environment Laboratory (EMBER) of Technical
University of Crete in the following URL:

https://www.youtube.com/user/EmberTUC

Finally, the above link to the webinars’ videos will become available in the Smart GEMS
website shortly. As a next step, the webinars for the task 2.2 - Training in Smart Grids
and Smart Communities of Work Package 2 will be organised and they will be presented

as already scheduled.
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4. Annexes

Annex |: Slides of the 1% Webinar - The Concept of Smart Buildings and
the integrated design organised by UOA.

%

SMART

energy network

Webinar: The Concept of Smart Buildings and
the Integrated Design

14:00 CET 21/10/2015
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To underlinethe principles of ID procedure and linkthe process with smart
buildingtechnologies.

1. Introduction- Current state on energy efficiency and NZEB

2. The Integrated Design step by step process from initial conceptto in-use
phaseof a building

3. Current policyframeworkin EU to promote ID as supportive tool for NZEB

Smart building technologies to achieve high energy performance and
sustainability

5. Development of a collaborative methodology to incorporate energy
management and smart buildingtechnologies to the 1D concept

6. Conclusions
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Energy efficiency progress can be observed across all sectors

v
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Between 1995 and 2010the average consumption of

| ~-3 new carsin the EU decreased by 27%
—

Mew dwellings builttoday consume on average 40% less

than dwellings built 20 years ago

T I.'F"! The share of refrigerators meeting the highestenergy

— efficiency labelling classes (A and above) increased from
less than 5% in 1995 to more than 90% 15 years later

EU industry improved its energy intensity by almost19%

ef :’.‘ between 2001 and 2011, compared with 9% inthe US
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MS Intermediate
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MZED requirelD

The design of NZEB requires an interdisciplinary approach.

Reducing the energy demand inthe design phase demand specifications of the
different designers and engineers such as architects, building physics or facade

designers.

In this context the building design phase is of particular importance.

ID is avaluable asssting approach:

* to reducethe complexity of the design process,

* to ensuretheimplementation of defined,

* to identify pros and cons of alternativevariants of design concepts

* 1o allow decision makersto dedde based ontransparent facs.

Only if IED is applied from thevery beginning of the design phase we can assumeathat a
cost-effective solution for NZEEB can be identified, because only at the early desgn
phaseschangesof thegeneml design concept can be implemented at low cost.

Therefore, the application of IED is part of the best way towards the imtended NZEB at
low cost.
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Why Integrated Design?

Early design phases offer -
opportunity for large
impact on performanceto 1
the lowes cost=and . N )
disruption. Therefore, a \ P — T —
shift of work load and
enhancementtotheearly =

phaseswillprobably pay %
off in the lifecycle of the 1
building. - . — - -

= .

Why Integrated Design?

Cumulated 80-85% of Total Cost
Costs
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The ID process
tegratec 1153 holistic approach that considers the design process aswellasthe physicl
sol u'uons and the overallgoal isto optimize buildings as whole systemsthroughout the lifecycle
regarding costs (LCC) and environmentalperformance (LCA) .
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Current policy framework in EU to promote ID as supportive

N7

SMART

tool for NZE

Enviconment Pubiic subsidy Rudlos for design | Poliches adcpted “Other policy
Country programs and by peeting
InDatives conamon
| Grence Regiancn of Erergy The New tusang s ;"{“"“ in Greece, e lant | Owed Ne  omer poacy
Pectcrmance of PeQUAON (Law ”’: ovenate! | ousteeheve | TOTEE TaTawors
Bultings (KENAK) Number £267 | Mmysrsin e Deen sa ey 2070172010 Sented
Ras Deen Baued N Netora | mainatroad design natonad
Aprt 2010 (Miristered THarApm 2012 | Evopean energy
Secision DEBSI2S ghesincentvens | 1O .nou'w 008G on energy | parfsamance The
Naronsi a provides on | """"‘3 87G ervronmantal | Grectve Sosent
407), rcremectIner | TN performence. bt ncAce ©
’ wnores.
| he busang legrated Sorgn iarences
Drectve 301031y | LEED BREEAM | E | vohrtady | mnots
EPBD recast) has o Buldegs iated Ae | SOMMERQE prevesunte ke e
Sewn azapied by Pe v GO | compw
ree epsaon KENAKond 10% | ¥iciency and Lte
Erengy Pertormance ot rearty 200 | dfrecewatie
of Busangs. prvosst ey Kources on
= b
~odia “,:‘”", A More tan 80
010318y (Law o | n
Number 3122 a Sssevsment i gpo:o-wwom
Netonal Gazems 42) MOT Bch
of Fedruary 20130 CRED pREEAL | POmREnG
Aot inchued oic. Mo et ink | WMnataty
®id

i‘) IE [z Cumaus LocCIaN s TDEA {8 SUART SoweR @ a NUS

A\
A T—

Oirective 2000311V
(EPBD recant) b

‘-.M-..
|MV"1
of Crete

Technical HELLENIC REPURBLIC
University ¥ National and Kapodistri
| of Crete University of Afhens

(2014.2020)not | eTioces (e
Irkndio 10 | Agtartzios 3
| prometing
| seatainatany)
|

Current policy framework in EU to promote ID as supportive

N

SMART

tool for NZE

BNUS

};";g?{?gé LI:IEI:II:INI xIDEA. mm”mw

24



645677 — SMART GEMS — H2020-MSCA-RISE-2014

D2.1 Webinars in smart and zero energy buildings: Recordings

@

Current policy

framework in EU to promote ID as supportive tool for N

N7

T

rnigr Aelmach

ZEB

Bubang Codes Environment Pubac subsidy Balding Rules for design | Policies 3dopted | Other policy
Country progr L ~p by p upp v
sthemes a sochamens tramework
Inmiatives conamens
Reguiatons o The Radan TN UEMGTY The B33 Protocel | i recerd years Nt (g S e oroerng 3
raly | tectred Mpect envronmenty ey (03 hes Do 3055003 | Orsgn contests regareseTe of
VY] process Dt 14t Degraxiore RPEF e FXreIINYY aaa exchange
| o cheme, Caled S9% ana Plano oamanang high
| Progocoso Baca iy | Casa) Grecoy o L ]
used m 130120 NOrectly are inked HTORONS, Dt an
regions, tut 0oes Prownce of Trartd | expixe aopton of
Nt wiuoe an Lo useaix vy © o not regured
et O- | the fufamert of
axrerind pecne
Croneon reQurements of
LInes Mo eed | Busaeg
- 2o RegaDons of %
Fsesament Patcpats n
schemes e 350 noentve
U uch 33 Y programs, such as
GroarnSusang tre Pano Casa
BREEAM LEED

Toihtat

= |

of Crete

&

e Cyeus LOCCIONI

;E ]Ns‘nnns

L MIDEA B SRy fover

P

s

SMART

Current policy framework in EU to promote ID as supportive tool for NZEB

of DUR enwonment

LCHICM parurmance

tanatee
Mome's (Somestic)
NeEner expacty

FCLaNg Te arive

OF CORMOTAIVE OF

S0ENINY oWy

Buiding Codes Publc sudsidy | Fostes for design | Policies Othae paticy
Country w3 byp supportng
atsociations Sramework
conttiens
Bome Norec WpEon Ty AXORT Desgn Viow FDo0M NOC 205 5 ne
[ 3¢ © Trough e | whemes he Compettor aro
Parrng syvten f::f::v v | gresear ceegatorn Compa el 1am
Buiarg Reguaons > “! x ‘r TS HOQUROry )
POty 100U 0N - - | mrartusy

Uroveraiy
o Crete

&

o Wi
[SvN

@ w o

w XIDEA S’

1T AN Oesgn HEOHTS IT DTN wOing | e3s son -): "o reegrted Desgn
processes. Stong BRERAMAP practces ano he QaTermy. Cmher a trvs pork
Orive fOr enengy o rcreasng Dukang
povrags the o o~ -
eQArTere or PO I ey 303
SO% Lanain regony nssvey
00N Sy=patrere WQly Shven Dy
PO, HOwEvet 0 0 Feegrates POSE NBOn o
Desion pr see
Nohoint ¢ Cyerus LOCCIONI SMART POWER

-

Technical ] B8 &
Unwersn:y@ Nt e isted Tiae Cyprus FOEEIONI NUS

4 ¥ National und Kupodistrian o | Hational Univorsity
of Crete University of Athens INsTITUTE L S nospons




645677 — SMART GEMS — H2020-MSCA-RISE-2014

D2.1 Webinars in smart and zero energy buildings: Recordings

Current policy framework in EU to promote ID as supportive tool for NZEB

Although Integrated Design is not generally a requirement, a set of policy framework
conditions contributeto push |0 forward. Type and extent of these frameworks vary from
countryto country. Policies adopted ine.g. erwvironmental assesment schemesandin
rulesfor design competitions support the idess of 1D, and also professional associations
generally recommend collaborative working practices.

Furthermore, eductional institutions are usually supportive of colleborative and cross-
disciplinarywork. IDis taught in most European countries at various architectural schools
and isthus adopted by future decision makers. Assuch, education is asupporting policy in
the broadest sense, and could probably turn out asthe most promising framework for
promoting 1D,
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Smart electricity - efficient power for a sustainable world

Electrigty isthe most versatile and widely used form of energy andglobal demand is
growing continuoushy. Generation of electrical energy, however, iscurrenthy the largest
singlesourceof carbon diokide emissions, making a signifiant contribution to climate
change. To mitigate the consequences of Climate change, the current electrical system needs
to undergosignificant adjustments.

Most of today's generation capadty relies on fossil fuels and contributessignifi@ntly to the
increase of carbon diokide intheworld's atmosphere, with negative consequencesforthe
climateand sodety in general.

To satisfy boththe increasing demand for power andthe needto reduce carbon dicide

emissions, we need an electric system that can handle these challenges in a sustainable,
reliable and economic way.
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A building should not sim ply comtain the systems that provide comfort, light and safety.
Buildings of thefuture must connect the various piecesinan integrated, dynamic and functional
way. Thisvision is a building that seamlessly fulfillsits mission while minimizing energy cost,
supporting a robust electric grid and mitigating ervironmertal impact.

Smart buildings delwver useful building services that make occupants productive (e.g.
illumination, thermal comfort) at the lowest cost and ervironmertal im pact over the building
lifecycle.

Reachingthisvision requires adding i ntelligence from the beginning of design phasethrough to
the end of the building's useful life. Smart buildings use information technology during
operation to connect a variety of subsystems, which typically operate independenthy, sothat
thesesystems canshare information to optimize total building performance.

Enabled by technology, thissmart building connects the structure itself to the functions it exiss
to fulfill:

Connectingto building systems, people and technology, the globalenvironment, the smart
powergrid

Connectingto aninteligent future
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Smart Building

1. Providesactionable information regarding the performance of building
systems and fadlities

2. Proactively monitors and detects errors or d eficiendes in building systems;

(5]

Integrates systems to an enterprise businesslevel for realtime reporting and
management utiisxion of operations, energy and oCcu pant comfort;

4. Incorporatesthetools technologies resources and practicesto contributeto
energy conservation and ervironmenizl sustainabilioy
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Internet of Things

The loT istheinterconnection of components and systemswith the Internet. It enables
devicesto send and receive data over a network, communicating without human-to-
humanor human-to-computer invelvement. Thisenables more efficient and productive
use of assets and processes.

loT isa new paradigm that is quick iy gaining ground of modern wired and wireless
telecommunications. Recenthy, asthe number of loT devicesfor personal or home
inteligenceincreases, the need for unified control and cooperative utilzation isrequired.
Thingsinthe loTaregenerally heterogeneous and resource constraned

The loT services and loT applications make use of the connections created viathe loT
communications and transform data into useful information enabling realktime know ledge
discovery and decision making
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| B st

Cloud computing and loT concept

Cloud computingwith the loT concept is a new tendency for efficient managing and
processing of energy sensing data for smart building. Cloud computing isanew method
that refersto centralized storage, shared data processing tasksand online accessto
computer services using remote servers hosted onthe Internet

The major challenge in the building management system design for such a building isto
minimize the energy consumption without compromisng the user's comfort.

& smart building on loT and cloud-based technology that can perform colleboration and
efficient operationwith various sensing devices in building and facilities. Alsa,
applications ofthe loT and cloud com puting, smart building for thereaktime building
monitoring and management system for the building energy forecaging.

The proposed system selects an optimum device feature subset fromthe computing
resources and storages by cur cloud-based building management system (EMS).

[;! e et @ IR s LoCeIoNE S IDEA (79471 foweR (e GANUS

.-
Q
=}
7
(!
@\
A
pat
n
=
=1}
S
"
4
"
o
@
=
=1}
. |
-
oq
@

| ————— 5> —
Data 10T Sensing - e
Fiedna| pata Collection $ Nuk ’lzm and
s - 3 Rule Information
3 Attribute '°'a‘““:"9_> ———
- Selection RO N\ . Hesult Updato
A) MU based on & 3"”/"" P
Forecasting pacaiiie: P ool
_Medg!_sn.:-.wwy_f | *%
BEF Server

Data Center

Smart Buikding

Budding loT
Management

device Control
Massage to
the Building

Real-Time
Bullding loT | Cloud-based

(1D Sensing | BMMC Server
Data to the
Data Center

Smart Building Local agemt
With [oT Devices

L. s P
B 5o s () IR Ty L omerony SIDEA P annoves (2 RENUS

INUS

Mational Univars:
of Singapore

IR Tz S OS5 W TDE AN

.|, Technical ,
S University )
: ' of Crete Iniv



645677 — SMART GEMS — H2020-MSCA-RISE-2014

D2.1 Webinars in smart and zero energy buildings: Recordings

mﬂ ¥

BMART

) ,
Conclusions

smart buildings are buildings empowered by ICT (information and
communication technologies) inthe context of the merging advanced
technologies as the Internet of Things.

The installation and function of these technologies in order to be cost-effective
and to have high energy and envirenmental performance demand the
incorporation atthe building concept from the early design phases through the
interdisciplinary procedure of Integrated Design.
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Annex II: Slides of the 2"¢ Webinar - The Concept of ZEB organised by
TUC.
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Webinar: The Concept of Zero Energy Building
(zEB)

14:00 CET 11/11/2015
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* Objectives

* The ZERC Energy Buildings Definitions

* Various approaches and methodologies

= EWU and International legislation, trends and perspectives

*  Energy efficiency

= Climatic diversity

*  The roleof energy management, smart metering and demand response
* The roleof the building users

= Conclusions
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= ot

Objectives

*  The ohjectives of the Concept of ZEB Webinarare
— to underline the main definitions of Zero Energy Buildings

— to provide an overview of the technical and non-technical aspects for
ZEB development inthe EU.
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Introduction

Buildings are expected to meet higher and complex levels of performance:
— Be sustainable
—  Use zero-net energy
—  be healthy and comfortahle
—  Grid-friendly
— economical to build and maintain

—  Meet energy requirements from low-cost, locally awveilable, non-
polluting sources

— Generate renewable energy to equal annual energy use
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= ot

The ZERO Energy Buildings Definitions. Various approaches and
methodologies

A net zero-energy building (ZEB) is any residential or commercial building of
greatly reduced energy needs supplied by renewable technologies.

— 7EB concept takes designing low-energy buildings into the real
sustainable energy endpoint.

— ZEB targets and a commeon calculating methodology are critical to the
design process
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The ZERO Energy Buildings Definitions. Various approaches and
methodologies

= A ZEB makes use of conventional energy sources when on-site generation
cannot meet load

* When on-site generation exceeds building’s loads, excess power is
gexported to the main power grid.

* The gridis used for energy and power balance
*  Excessproduction offsets later energy use.

*  The ZE target in off-grid buildingsis limited by constraints in generation or
storage technologies.
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The ZERO Energy Buildings Definitions. Various approaches and
methodologies

«  Optimise energy efficiency then exploit RES onsite
*  Impartant to differentiate between:
— Efficiency measures such as daylighting, passive solar heating

— Energy conversion such as combined heat and power devices cannot be
considered on-site RE production

— Energy generation from renewable sources
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The ZERO Energy Buildings Definitions. Various approaches and
methodologies

Clear, consistent definition and common energy calculation methodology
Metric of balance

Balancing period

Type of energy use inbalance

Type of energy halance

Renewable energy supply options

Connection to energy infrastructure

Requirements for energy efficiency

Indoor climate

W o o~ s W R

Building—grid interaction
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1. Metric of balance

Selection of metric of balance may be influenced by project goals, investor
preferences, GHG emission targets, energy costs etc. [1].

*  Primaryenergy (EFBD)
* CO:zeqguivalentemissions
* Final or delivered energy

* Costof energy
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2. Balancing period

= Annual

«  Fulllife cycle of building
— eg. S0years
— embodied energy in materials
— construction & demolition

= Seasonal or Monthly (special situations)
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3. Type of energy use

*  Mast calculation methodologies take into account both buildingand user
related energy

* |nternational standard EM 15603:2008 ‘Energy performance of buildings —
overall energy use and definition of energy rating’

— the energy rating calculation should include only the energy use that
does not ‘depend on the occupant behaviour, actual weather
cenditions and other actual (environment and indoor) conditions’

* Embodied energy is not assessed in most cases
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4. Type of balance

Two alternative approaches ingrid connected ZEB:

1. Energy use vs RE generation
—  More applicable duringthe building design phase

2. Energy delivered to the buildingvs energy flowto the grid
—  Mare applicable duringthe monitoring phase
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5. Renewable energy supply options
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5. Renewable energy supply options

Purchase off-site renewable =nemgy
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6. Connection with grid

* Onlygrid connected buildings are reflected inthe dominant calculation
methodologies.

*  The off-grid ZEB
— Large storage capacity
— Backupgenerators
— Energy losses dueto storage or conversion of energy
— Owersized renewahble energy systems

— Mo senseto replace power grid resources
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7. ZEB energy efficiency requirements

The design and quality of ZEB is influenced by the following requirements:
* Energy efficiency requirements
* Indoor climate requirements

*  Building—grid interaction requirements
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8. Indoor climate

*  Not well developed withinthe ZEB definitions
*  Considered mostly interms of the energy consumption
*  Associated with:

— Daylightand artificial lighting control

— Fresh air and sufficient atmospheric environment

Temperature, humidity and air quality (i.e. COz concentration)

Healthy materials

— Acoustics and sound
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9. Building grid interaction

= ZEB definitions overlook this issue
« Differences in quality of energy imported / exported by the ZEB
* Requirement for quality of energy fed backto the grid

L

E}{ :::_'-_Zi',-"ﬁ‘ =ferprel _;_.__] E i'-:;:r‘:':?':: "DEE'D"'.IIDEA 8 mfnrmmu-‘ﬁ-rz‘?NUS

Technical
A, University ¥l
. ' of Crete 3

’g‘ﬁﬁﬁ% LOCCIONI ELGAMA R
. @5, lE Tae Cyrrus = P
70K INSTITUTE I

NUS

Mational Univarr
of Singapore

41



645677 — SMART GEMS — H2020-MSCA-RISE-2014

D2.1 Webinars in smart and zero energy buildings: Recordings

= ot

Climatic diversity and the zero energy perspective

Climatic diversity is a major factor when considering the design of a ZEB:

— Energy efficiency measuresi.e. insulation, passive measures etc.

Energy influencingtechnologies i.e. selection of heat pump

RES technology i.e. variationsin RES potential

Variations inenergy demand profiles i.e. cocling load higherthan
heating loads invariousareasand vice verca.
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Zero Energy Building Definitions
= MNet zero siteenergy
= MNet zero sourceenergy
* Net zero energy costs

* MNet zero energy emissions
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Definitions: Net zero site energy building

At leastas much energy asitis consumed in @ year, needs to be produced
by RES when accounted for at the site.

Easyto implement & understand Does not consider energy costs

Verifiablethrough on-site Dioes not account for non-energy
neasurements differences betweenfueltypes
[supply avaikbility, pollution)

Mo externalities affect performance

Encourages energy-efficient building
designs
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P SMART

Definitions: Net zero source energy building

= At leastas much energy as itis consumed in a year, needs to be produced
by RES when accounted for at the source (primary energy).

Ableto equate energy Does not account for non-energy differences between
valueof fueltypesused | fuel types (supply ability, pollution).
atthesite

Better modelsimpact of | Source calculaions aretoo broad to account for
national energy system. | regional variations in power generation.

Easiertoreach Source energy use accounting and fuel switching may
have a larger impact than efficiency technologies

Does not consider all energy costs
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Definitions: Net zero energy costs building

« Utility payment per annum to the building owner for the energy exported
to the grid is at least equal to the owner’s payment to the utility for the
energy and services.

asyto implement and May not reflect impact to national grid for demand.
measure

Allowsfor demand- Requiresnet-metering agreements.

responsive control
Verifiablethrough utilicy Highhlywolatile energy rates maketracking difficult over
bills time.
Offsetting monthly service and infrastructurecharges
requiregoing beyondZEB.
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Net zero energy emissions building

At leastas much emissions-free renewable energy as it is consumed based

on emission producing energy sources.

Better model for green power Requiresappropriate emision
factors.
ounts for non-energy differences
tween fuel types | pollution,
reenhouse gases)
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ZEB non technological challenges

* High guality vocationaltraining programsfor ZEB professionalsand
stakeholders

* Reliable channels of information an new and upcoming regulations

* Clearly defined strategies offering perspectives for industrial development
in new-built and retrofit

* Lack of market demand (inertia) and slow uptake of innovative solutions
* HNo “one sizefits all”

*  Fight “cultural” resistance tochange

*  Know-how exchange among professionals of different disciplines

* High guality demonstration projects for all types of buildings, allclimates
and regions. [4]
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EU and International legislation, trends and perspectives
concerning the zero energy concept

* Buildings are central to the EU energy efficiency policy
*  Improvingthe energy performance of Europe's building stock is crucial to:
— achievethe EU's 2020targets

— meet the longerterm objectives ofthe climate strategy inthe low
carbon economy readmap 2050[1]

* The zero energy target has become increasingly impartantinthe lastyears
following Directive 2010/31/EU on the Energy Performance of Buildings
|EPBD)

— Key element of the EPBD are the requirements for NZEB.
— Linked with the EU strategy climate change adaptation
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EU and International legislation, trends and perspectives
concerning the zero energy concept

= EPBD sets NZEB target from 2018 for all public owned or occupied by
public authorities buildings and from 2020 for all new buildings.

*  Primaryenergy is used asthe metric for energy balance.

*  Member States are responsibleto report on the detailed application of ZEB
in practice (reflecting national, regional or local conditions)

*  For residential ZEB buildings the maximum primary energy consumption
range between 33 kWh/m?/y for Croatia and 95 kWh,/m?/y for Latvia, with
a majority of the countries (BE, EE, FR, IE) aiming at 45- 50 kWh/m?2/y.
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Energy efficiency methodologies to achieve the zero energy
concept at building level

= Additional initial investment costs for residential buildings range from
€200-700/m2 [10].

+  Efforts to quantify and bridge the energy, financialand environmental gaps
that exist between the costoptimal combinations of energy technologies
and NZEB

— Successful and optimal integration is still missing

— 0One of the main shortcomings of NZE buildings isthatthey generally
rely on customisable technologies difficult to integrate.
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Integration, standards & technologies

* Standardized interfaces to ensure that different components can be
interchanged or adjusted.

*  |nnovative Technologies
» Buildingenvelope solutions for reduced energy consumption
+  Advanced HVAC systems
* PV buildingfagade components
* |ntegrated wind and PV solutions
* Solarenergy and thermal storage

*  Building Energy Management Systems
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Building envelope solutions for reduced energy consumption

Advanced insulation and envelope components to minimise energy demand
for heating and cooling.

* Coolthermal insulating materials based on new generation XP5
* Vacuum insulation panels[10]-{12]

=  Manoc-insulation materials

*  Cool materials & surfaces

= Green facades & roofs [13]-{17]

*  Smart windows [18]
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Advanced technologies

= Solarthermal technologies
— Can be exploited to meet energy demand [19].
— Replace electricity used for hot water productionand space heating

— Strong correlation between the supply of the solar resource and demand
for cooling during day time.

*  |Innovative Building Integrated Photovokaic (BiPY) Systems

— great potential for architectural use and increase of share of renewable
energies

— improve energy efficiencyof the building envelope
* |ntegrated solarinverter and storage system
— Maximum Power Tracking and storage control
— Significant research on storage systems such as batteries with limited

lifetime
— Integrated solarinverter & storage medium allows high self-consumption
capabilties
PR — ;-"""'h-\ = ¥ f
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Combined Solar and Wind driven energy systems

* RES on buildings currently focus on solar radiation usage by PV
(electricity) and solar thermal (heat) stand-alone applications.

* Windasresource israrely used, and pressure differences around the
building are not atall exploited as additional available resources

* Building-based modular system available inthe market exploiting
pressure differences around the building and solarradiation to
generate electricity.
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Indoor Environmental Quality and BEMS

*  Standard BEMS exploitonly a fraction of the energy saving potential
available in each building

* |CT forenergy management inbuildings(BEMS) development have ledto a
hetter understandingfor “smart buildings™ [20]

=  Advances inthe design, operation optimization, and control of energy-
influencing building elements (e.g., HVAC, solar, shading, etc.)
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Indoor Environmental Quality and BEMS

* Predictive control can contribute to at least 20-30% annual energy
consumption reduction [21], [22]

* Energy load predictionis becomingincreasinghy relevant and cost effective
[23], [24].
* Renewable energy prediction

* [Data processing and interpretation by smart metering can provide useful
information for the buildings energy behaviour.

«  Automation Systems allowthe management of indoor comfort for the
building users
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The role of energy management, smart metering and demand
response in the zero energy buildings’ framework

Demand response (DR) offers the capability toapply changes inthe energy
pattern by engaging the consumers and respond to changes inthe energy
pricing over time.

— Reduction of peak load

— Avoidance of system emergencies.

— Cost-effective than adding generation capahbilities

— Engagement of customers

— Expected to increase energy market efficiency and security of supply
— Benefit customers for managing their electricity costs

— Reduced environmental impact
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The role of energy management, smart metering and demand
response in the zero energy buildings’ framework

= Demand management systems are usually connected to the low-voltage
distribution network.

*  Shift away from traditional power grids towards hi-directional networks
capahle of accommodating fluctuations in supply and demand.

=  Market players willalsotake on new roles ie. consumers become
‘prosumers’ (producer-consumers)
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The concept of ZEB and the role of the building users

«  Significantrole of building users inthe ZEB sector

* Benefits for consumer (or prosumer) and the grid

= Monitoring

*  Advances inthe grid technology

* Regulatory framework

*  Unrealistic expectations will lead to disappointment and create distrust

* Rebound effect i.e. gains inthe efficiency were found to resultinincreased
energy consumption
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Conclusions

= ZEB is a rather complex concept from a technical and a policy perspective
* lack of a single common definition
* Considerable attention interms of research and legislative framework

*  Targets have been established invariousforms and conditions linked with
parallel policies i.e. CCA

* 7EB common evaluation framework important to compare ZEBs from
different locations

*  Economy is left aside

* Existing buildings great potential for improvements
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Annex lIl; Slides of the 3" Webinar - ZEB Case studies organised by

Cyl/CUT.

Slides of the Webinar organised by CUT

=
ESE

%

SMART

energy network
Webinar: nZEB Case studies in Cyprus

Partner — Organizers: CUT/Cyl

14:00 CET 02/12/2015
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SMART
Searay selmarh

ENERGY EFFICIENT REFURBISHMENT TOWARDS
NEARLY ZERO ENERGY HOUSES FOR CYPRUS

Prof. Despina Serghides

Chryso Chatziniola, Arch. Stella Dimitriou, Arch. Maridena Michaefidou, Dr. Martha Katafygiotou
Department of Environmental Science el\d T: hnology

Cyprus University of Tachnolozy
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INTRODUCTION
A WORLDWIDE BUILDING SECTOR OVERVIEW

TOTAL EMERGY CONSUMPTION TOTAL CO2 EMISSIONS

MBuiiding Sector W Other Seciom Eother Scos W Suiiding Sector

Worldwide buildings are responsible for more than 40 percent of global energy use and one
third of global greenhouse gas emissions, both in developed and developing countries.

L

These figures demand urgently the reduction of energy consumption in Buildings
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i
INTRODUCTION
EUROPE 2020 GOALS

L

The EU 2020 climate and energy package

Reduction in greenhouse gas emissions

+ 20%

Raise the share of the European energy

consumption produced from renewable 20%
resources
’”
20%

Improve energy efficiency towards nZEB

-
By 2050 all existing buildings should be net zero energy buildings.

-

L evond t o ferr @) |E ]mC\mrs LoccionNi XIDEA (i) %NUS

of Crete

INTRODUCTION
EUROPE’S BUILDING SECTOR

The average annual rate of new construction in Europe amountsto 1%.

The improvement of the energy performance of the old building stock is a high
priority in the research agenda of the European Union.
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INTRODUCTION
ENERGY REFURBISHMENT OF RESIDENTIAL BUILDINGS

The household sector constitutes 75% of the existing building stock in Europe.

BUILDING SECTOR ENERGY RESIDENTIAL
CONSUMPTION STOCK

WResicentel Secor  WOther SECOS WU to 2015 W Fom 2018 to 2020

The retrofitting of residential buildings, provides significant potential for energy
savings and for the sustainability of buildings in Europe

H :::- ‘m_‘_“"-" 16) “ 'Iut()mrs Loccion XIDEA @ %NUS

INTRODUCTION

NEARLY ZERO ENERGY BUILDINGS
The radical upgrading of existing buildings in Europe, anticipating nearly zero-energy
buildings, would save yearly, 32% of total primary energy use and savings is equivalent to
4 billion barrels of imported oil. "

A nZEB must have:

a. A high energy
performance envelope

b. Energy efficient
lighting, heating and
cooling systems

c¢. Renewable energy
sources

A ‘net zero carbon’ development
BRE zero carbon house UK ’ pm
S X z of 780 homes et Chichestes, UK,
includes photovoitaics, & 2
bs i hoder il S with e centrefized ges-fired
7R combined hestend power (CHP
catcher’ { !
.y'tcm
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CASESTUDY
The study foouses on the conversion of an existing Single Family House,
representing one of the main residential typologiesin Cyprus (50% of prevalence among
the residentialbuilding stock), into a cost effective nZEB house.
Objectives:
Tofillin thecurrent knowledgegap of nZEBintheCyprus
To assessand upgradethe energy performance ofthe building stock
To highlght the potential of renewable energy use infamily housing.

ﬁ__l

H ;55:, (‘ e 16) |E 'Im(.\mrs LoccionNi XIDEA b %NUS

CASE STUDY

NATIONAL BUILDING STOCK BACKGROUND
EPISCOPE - EU, IEE Project( http:/fepiscopesu )

Bullding Type Matrix

e Comat v T
Ve Clane

Oider generation construction

‘ Construction Boom in Cyprus

First Minimum Energy
requirements 2007

New minimum energy
. requirements 2014
CORSHIMGm  CUNTHIA G CY MMM Gon
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I
L1

CASE STUDY
METHODOLOGY i
. l-‘fd'_i_‘mﬁm"ﬂ“l&lﬂﬂ-
1. Selection of the house J;
The energy performance of the house was found e . i
for its existing state. == —
3. A standard nZEB refurbishment scenario was == ==
. R ~ e L T
applied, based onthe Directive 366/2014. v ol
4. The energy efficiency and the cost viability for E=s] 3
each refurbishment measure related t© the _:

building envelope elements thermal perfomance

LU
was assessed. S
5. An energy and cost optimized nZEB scenario was T
developed T A =
6. Comparisons between the 2 Scenarios were e
performed.
7. Conclusions were reached. e

Far e snenry perormanos simuatation SEEM-Cy was
usesd e poverremertal softwane for the kssuanos of
Ene=rEy Periommance Ec_;t':'_g\tﬂl

1 e @ @) B Badms woooory )IDEA 2 NS

i
gl
CASESTUDY

The Single Family House under study: THE BUILDING

* Is representative of its typology for the e =T ae 00 ﬁ
periodprior to 1980, = Il r_m

* Is situated in the Capiml Oty of XT‘ R == oy ! %
Micosia, inland area of the island of ' o

Cyprus. \1‘5 ¢ = -

i e ] 1
* I @ single-storey dwelling with a b =
usable heated living area of 134,5m2 Fy ﬂ:; e
and a heated living wvolume of - ) M“""ET
396,9m3. e —

* It has a Morth-East to South-West
orientation, with 15% of the o=l wall
surface corresponding to glazing, of . .‘#"ﬁ%
which 44% is Morth-East and 35% | -
South- West oriented. |
* |t has 3 bedrooms, 3 bathrooms and
an open plan kitchen, dining and living
roOIm. N
Ir o~y
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| P
CASE STUDY

EXISTING STATE OF THE BUILDING
COMNSTRUCTION CHARACTERISTICS
Mon-insulated flat concrete roof
Rendered brick walk
Floor concreteslab incontactwiththeground
Doubleglazed windows (refurbishment from singleglazed ones in 2004)

Construction Blement U-vislue W [m2k)

s R R

Fiat rocf 308
External walls 139
Floor in contact with the grownd 358
Double glazed windows 320

ELECTROMECHAMICAL EQUIPMENT

o ForHeatingand Cooling 5 standard air-conditioning split units.

o For Domestic Hot Water [DHW), solar thermal panelsontheroof anda
back-upelectric element.

—— ' 57 - =
i fﬁ_} [ gy voceinre, WIDEA (@) FPNUS

CASE STUC D\'
ENERGY CONSUMPTION - EXISTING STATE

The Energy Performance Certificate [EPC) Categorization reachestheclass F.

The total energy consumption forthe housereachesthe 172.56 KWh/{m2a).

The major energy consumption is attributedto the high need for cooling.

The energy consumption for heating is 20.85 kKWhf(m2a), for cooling is 12648
Ir.th[mza], for DHW 8.74 kWh/(m2a) and for lighting is 16.49 kWh/{m2a).
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| E
CASE STUDY
STANDARD nZEB REFURBISHMENT SCENARIO

The Standard n7EB Scenario is based on the existing Directive 366,/2014:

MNZEE REQUIREMIENTS FOR BOUSES

Tachmical specifications - Construction Element U-yimee WY [mAE)

Flat nood Lok oa)

Exterreail walls Lok oa)

Dol plared windows I5

Ere=ney Perfionmances specifiortions Minimium requinsmenits

Eresney Performancs Certificorte &

Total Primary Ensrzy corsamption 100 kWi [mea)

Ermnmy Deamand for hesting 15 KWy [mea)

Renewahle eneEry pereentage of the total primary erensy consumption =%
REFURBISHMENT MEASURES

Addition of 930mm thermal insulation externally on the roof.
Addition of B0mm of thermal insulation [expanded polystyrene) externally on the walls
Replacement of the windows with new, thermally improved ones.

Addition of horizontal overhang shades (zluminiumframe andfabric) above the south-facing
windows.

Placement of 3 photovoltaic panels of total area of 4.8m2 on the roof withanindination of 30°
Substitution of the existing AC units with ones of A+++ class.

cksl B lﬁ} B faSmms Locoione ¢ IDEA f ) [FRNUS

oo oo

oo

CASE STU D"f
ENERGY CONSUMPTION - STANDARD nZEB SCENARIO

* The housewasraised by five EPC categories, from F to A

* The total final energy consumption is 29.41 KWhf(m2a).

* The energy consumption for heating is 1.51 kWh/({m2a) and for cooling is 7.54
kWh/im2a). The lighting and DHW consumptions are 12.06kWh/{m2a) and

8.32kWh/(m2a). .
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CASE STI.ID\"

ERIEDSW SMRICED I‘A'I'Iﬂll RACACILIDES _ CARICDSW ILADA T
3 iAW WW TR WA AW IRV W W ATAeE A GATAN s
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M forbnbme s - Woof m oo i - Wall we ol el - Wedcwa Tesnzeafadiog - merasetl
ewary
B ol 7.9 = o= .2,87
m ohimg 718 1mas 1,0m 31307

The placementof thermal insulaton onthe roof is the most effective measure,

The cooling savings after insulating the roof are more than 3 times higher than the ones incurring from
the placement of insulation on the walls.

The replacementof the existing double glazed windows with new ones, of lower U-value, resultsto
minimal energy savings.

The placementof the 1mlength oyerhangs above thewindows is enemgy Eﬁtimtunlyfurl'_‘,uuling.

H :‘.:'E,ﬂ ﬁ} L ’H% |_|:||::|::||::Nr !IDEA ﬁNUS
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= P
CASE STUDY
ENERGY CONSERVATION MEASURES - COST-EFFECTIVENESS

By anwgy saaps (Sus minblsl yasteet oot (Sures
TOOOE

S000 &

S000 8
el
S000 &
000
1000 &
o — |

Roo” iinesulartion Wil inubation ‘Window's replaosment Horizontal cesrhangs

The most cost - effective measure is the addition of insulation on the roof, with a payback
pericd of less than 2 years.

The horizontal overhangs have a 3 years payback time and the insulation of the walls 7 years.
The replacement of the double-glazed windows with ones of better energy performance is the
least effective measurewith more than a century toamortize its initial imnvestment cost
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=

CASESTUDY
OPTIMISED nZEEB REFURBISHMENT SCENARIO

CHAMNGES FROM STANDARD nZEB SCENARIO

o NO window replacement.
o Increase the number of PV panels from 3 to 12.

U

REFURBISHMENT MEASURES

o Placement of insulation on the roof and the walls, achieving the same U-values
as the standard nZEB Scenario.

Installment of horizontal overhangs in the south facing windows.

Substitution of the split units with ones of higher energy efficiency (A++)
Placement of 12 PV panels amounting to 19,2 m2 on the roof.

o o o

cEsd B @} B T womeory WIDEA (&) FPNUS
gl !
CASE STUDY

ENERGY CONSUMPTION - OPTIMISED nZEB SCENARIO

The housewasraised by five EPC categories, from F to A.

The total final energy consumption is reducedto 30.79 kWh/{m2a)

The energy consumption for heating is 1.23 kWh/(m2a) andfor cooling is 9.24 kWh/[m2a)
The lighting and DHW consumptions are 12.04kWh/(m2a) and 8.28 kWh,/[m2a) respectively
The Energy produced by the PV panelsiz34.24 kWh//im2a)
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* Surplus energy production from the PV sEstemsafterthE optimized nZEB refurbishment
NO CO2 emissions
+ 7 years payback period for the optimized nZEB scenario

1vyear lezssthan thE;‘EI‘IdEIIﬂ nZEB scenario
i 5 "-'.l&-
- ﬁ E m% |_|:||::|::||::N|. wWIDEA (L= ?NUS

CONCLUSIONS

o The resulisindicate the drawbacks of the minimum requirements towards nearly zero

energy houses, as drafted by the Cyprusgovernmert, especially the replacement of the
windows, which is obligatory by the Directive.

o The replacement of already double —glazed windows has a share of 24% of the total
investment, and incursasaving of only 2kWh,/m2year on the total energy consumption,
thus resulting to a payback period of morethan 100 years.

o On the contrary, the placement of shading devices presents bothan energy effective and
economically viable choice.

The cost effectiveness of the different refurbishment measures on the building envelope

The high amounts of energy produced from PV systems
.

[
Redirect the definition of the nearly zero energy buildings in Cyprus
into a more flexibleand costeffective choice, inorder to constitute a feasible choice of refurbishment for

. old houses.
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Slides of the Webinar organised by Cyl

i

%

SMARTGE]

energy network

Training in Smart and Zero Energy Buildings
New Technologies Laboratory Building

Cyl 2/12/2015
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Contents

1.0bjectives

2.Infrastructurerelevantto SMARTGEMS
a) infrastructure
b) Laboratories and research facilities relevant to
SMART GEMS
3.Resuitsofthe Energy Audit
3) Novel Technologies Laboratory
b) Instrumentation
<) Standards
d) U-values and Ventilation
] Lighting
f) Hesting and cooling needs
4. Solarthermalpower system
Conclusions
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= oot

Objectives

The main focus of the nearly Zero Energy case studies Webinar to be
presented by the Cyprus Institute (Cyl) is to illustrate the near zero energy
consumption building which belongs to the Cyl and is called the “Novel
Technologies Laboratory Building™ (NTL). The particular building was selected
to be examined and presented as it is a state-of-the-art infrastructure and
among the very few available in the wider area of the Eastern Mediterranean.

The building hosts laboratories, administration spaces, and seminar rooms of
the Energy, Environment and Water Research Center (EEWRC) and is located
at the outskirts of Nicosia, the capital of Cyprus. It has a total floor space of
2130m2 and consists of a basement, ground floor, 1st floor and 2nd floor.

s . {I_Ir*\ R Thee Cypnas e it
L r& sferrel Eg’] E J.-ds::i‘mn- LEIEEIDNI.IIDEA S SHT_‘!TMM“"‘-??E’?NUS

— ot

T

Meeting nzeb criteria

The building is designed to meet near-zero energy consumption criteria using
advanced energy conservation measures, smart energy management and
solar thermal and photoveltaic systems to cover the remaining energy load.
The energy conservation technigques which are used result in reduced energy
coensumption of the building by almost 70% compared with a conventional
building, while almost 27% of the remaining heating-cooling- and lighting
load is covered by photovoltaics. A concentrating solar thermal system for
coclingand heating is being installed to cover the remainder of the load.
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| B s

—_— ——n— e SRRTgy Salmarh

Meeting nzeb criteria

The main orientation of
the buildingis south,
which is completely
unshaded by other
surrounding buildings.
The buildinghas no
openings inthe
southfacingwall, while
the western and eastern
facades are protected by
an external metal cover.

cE B z/.) () s -oce1omy s IDEA gf3stAmnrower @) RENUS
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Energy design and characteristics

Main chjectives of the designwere:

*  Usage of sustainable energy sources

* Reduction of the concentration of the emitted pollutants.

*  Provision of thermal and visual comfortwhile staying indoors.

* Improvement of the outdoor microclimate.

*  Provision of the best possible indoor air quality.

*  Usage of renewable energy sources.

*  Usage of intelligent metering and control systems in the building.

*  Usage of environmentally friendly materialsfor the construction and
maintenance of the spaces, in order to avoid pollution.
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Laboratories and research facilities

relevant to SMART GEMS
*  The |aboratories and research facilities relevant to SMART GEMS are: T e s
) ing and control equip [sEMs). > ~ -

o) Energy portal : online dats ive ding of the iaty wption of lights,

kwh of P produced Slectic comumpdion from 61/32/2023 o m—
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AT
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Results of the Energy Audit : Novel Technologies Laboratory

= NTL:North-South oriented. :

= At the East and West sides of the building, perforated §
galvanized sheet iron has been installed with 60%
percentage of perforstion: filtering the direct radiation of
the Sun, and cresating a natural convection chimney

= \Veryfew windowsfacing South

= Designad to reduce the energy consumption for HVAC oivanized shet iron

NTL from K&2A Schoo!
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il ot

Results of the Energy Audit : Novel Technologies Laboratory
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Results of the Energy Audit : Instrumentation
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Results of the Energy Audit : Standards

The energy audit was performed inSeptember 2014 according to the following standards:
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Results of the Energy Audit : U-values and Ventilation

Ty i

= Energy Audit: UValuesof the walls 0.25t0 0.3W/[m7K)
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= ‘entilation measurements for Heat Recovery, Exhaust fans and Air
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Results of a recent Energy: Heating and cooling needs

Thermal needs of the NTL in 2014 :
annual profile and weekly profile

|

Cooling necfs in Janc 2024

il u..h.m

|
Moztng and czoling mests in 2034 | l

MesTng mesfs im Jzmoey 2024
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Integration of a

Fresnel collector on Archemsraed VAL e -
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= .

SRRTRY Salmarh

Solar thermal power system (Linear Fresnel collector)

Fiat mirrors {12 rows, 32 meters long)
*  Low area density (¥ 23 kg/m?|
Low wind load
Fined on the roof (deams and pads)
2 Collectors in series jone recenver|
Nortr-South orientation (KEPA Scnool|
Thermal oil {120°C) as neat fiuid
Power: Up to 73 thermal kW
=  Endof instafiation in July 2013, first instaslation in Cyprus e

B ewtore D

[ e s (I8 Tt o=y xcmea g pomemmn @ U

mE ne

Results of a recent Energy: improvements

Electrical energy consumed from Balance of energies
01/12/2014 to 30/11/2014
(without lab activities)

W Com persation by PV

W Hon comp ensaied

B Lights

W Offices
=+ Suggestion from the Audit: use of renewable
¥ Heat energiestoreduce the energy consumption
pumps =+ Lighting already efficient
=+ Fresnelcollector: reduction of the consumption
of the electricity [extra PV} and reduction of the
use of the heat-pumps [up to 43%)

byt

T

5 Technical [ELLENIC REPUBLIC g <y I B8 &
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= e

Conclusions

= The preliminary design of the NTL (South orientstion, windows, grids, PV panelz) permits to
reduce avoidable energy consumption by the end-user

= The energy Audit identified the points to be improved : insulation and use of renewable
Energies

= Cpoling and Heating needs are responsible of a great part of the electric consumption in
Cyprus

= Usinga Fresnel collector pemits to reduce the electricity consumption, using less heat-pumps
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Thank you for your attention
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Annex IV: Slides of the 4™ Webinar - A case study of a smart ZEB: The
LEAF House organised by AEA

i

%

SMART

energy network

Two case studies of smart ZEB: the LEAF House & the LEAF Lab
-AEA/Loccioni Group-
14:00 CET 16/12/2015

[Z{ -,& ooy A{i’f;:] E Iz:'('\'rl;;: LGCC'DN'.XIDEA 8 s.u.fm' PO‘.VER';‘.v:-i":c‘l:..NUS

A

i

| "

] \RT
Contents
. Introduction

Leaf House 1. Construction
2. Sensor Data and Building Automation
3. Performances

Leaf Lah
4. Studiesand FutureWorks

V. Conclusions
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l. Introduction

Ouaccuam
2

2008 = Leaf House: Smart Residential
Building, carbonneutral and with highenergy
efficiency.

2013 = Leaf Lab : the first connective
industrial building.

Both buildings are located in AngelidiRosora,
inthe regionof Marche, wherealso the
Loccioni Group headquarter is.

o Crete

B 55 = B Baomer -ommoy aemea g oo @ RS

S

= e

Il. Leaf House

From the typicl farmhouse in Marche _tothe LeafHouse.
seen as an autonomous and
sustainable microcosm where every
resource was exploited and nothing
wasted...

: iy
. . o
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il - M

el

By Selmarn

The LeafHouse is a residential building designed and constructed intheview of
minimizing energy consumption and emissions.

Itcomprises

* b apartments,

* 8 personsregularly living in4 of these apartments,

* 2 guestapartments. .
The LeafHouseisseenasan
open laboratory:

v" manyresearchers have been
workingon it,

v changesand upgrades have
been often made.

This project was supported by the

Loccioni Group and sponsored by
many partners, both industrial and ""-—-

academic.
i S {6),5 PG Loce10Ny S TDEA g3 AT FOweR () RENUS

= y
= = Leaf House: Construction 4.
4 garages+2 dedicated
parkingspots
PVs installaions(20kWp)J:-'iﬁ: .
6 apartments r :

The building issouth criented andthe
ratic betweenthe lengths of the south
and east facadeswassetto 1.34to
maximize solar gainsduringthecelder
season.

The roof, the solar thermalpanels and
the balcony have beendesignedto
behave assolar shadings during the

hottest months
& ".) ‘ e Cyeus LOCCIONI
-~ NSTITUTE

Yo P
r ».n».
o Crele

XIDEA 8 SﬂARTPOWiR {55

#4 Technical . PUBLIC E -
Ly e e, Q% Tote Cronys LEIEEIONL (@) NUS
A Univers INSTITUTE ﬂ'iwm

78



645677 — SMART GEMS — H2020-MSCA-RISE-2014

D2.1 Webinars in smart and zero energy buildings: Recordings

@

SMART

SRRTgy Salmarh

-

outta SURFACE ]
= Insulation

The EPS layer insulates more
. orlessjust like a thickness of
about 1,5 mt. of bricks.

INNER SURFACE

Lighting systems

* Inthe rear part of the house fadng
North, the sunight arrives carried
bysolartubes

*Through adisplay, the home
automation system enablestenants
to control, switch on/off the lights in
the apartments.

o Crete

H ."N'.'L'.,,( R i‘)n m:%;: LOCCION! XIDEA 8 SMART POWER| '/,«u wNUS

<9

il

Water Collecting System and Treatment

* Therain water iscollected ina tankdug
underthegardenandreusedfor
domestic purposesandfor irrigation.

* The water isalsopre-treatedinthe
kitchensto make it completey pureand
drinkable (snkwith three-wayvalve:
hot, cold, drinkable).

) @ ‘ lmC\nm LOCCION! XIDEA‘S SMART POWER /sl %NUS
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Leaf House: Thermal & Electrical Eqmpment

%

SRRTRY Salmarh

]I
.-"Y:‘t .
"
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il

v" GeothermalHea Pump v" Radiant floorsin each apartment for
¥ AirHandling Unit heating and refreshment
v' PVs (44kWp)

N4

SMART

SRRTRY Salmarh

AT ——

Airventilation: outer air isheated in winter and cooled in summer. In addition, itis

naturally pre-conditioned through an underground path of about 10 mt. beforegettingto
the AHU.

B e e ) B e ommny emea S oo @ phus
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— st

Leaf House: Sensor Data & Building Automation

About 1000 sensorsinstalled:
* indoor comfort (temperature, humidity, CO;)
* thermal and electricalmeasures
* energyconsumption,
* rainwater level.

Building Automation: each apartment has a display that enables tenantsto:

* setthedesiredtemperatureinthe
apartment,

® monitor lights,

® check windows/doors open,

" seeenergy consumptions.

il - ot

Leaf House: Performances
Many changes and upgrades have been made over theyears andthisaffecsthe annual
energy consumpton.

Energy produced self-consumption

67% 62% na.

In 2012 a 5.8 kWh electric storage was introduced in the Leaf House and it operated until
late 2014: thiscaused an increase of the energy seff-consumption dueto thestorage of PV
production.
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= ot

Water consumption

The annualwater consumption for a family, conssting ofthree people, in lzly isabout
130m3.

The Leafhouse hasE peopleregularly Iving there+ 2 guests apartmenis for 4 people and
the water consumptions are:

227 m3 183 m3 229 m3 n.a.

* ltaly: 1 Familywith3 persons=130m3/year

* Leaf Howse: 6 persons+2/4 occasional guests=about 220 m3/year.
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Studies

The LeafHouse hasattracted much interest:

* journal and conference papers, M5c and PhD thess regarding modeling and advanced

control techniques appliedto both onesingle apartment and the overallbuilding,

* participation at Task 40 ‘Net Zero Energy Buildings' joint project SHC Task 40 /ECBCS Annex
52 by International Energy Agency.
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LOCCIONI
- :

lll. Leaf Lab

The Leaflabisa high-performance productive building that hasbeenbuilt to live in
symbiosswiththe surrounding environment.

Architectural and engineering choices allow to* 6.000 m?*

ensure: * A +Energy efficiency ratio
* comfort of peoplewhileworking * 4 kWh/m?* annual energy consumption
* low management costs * Natural gasindependence

* investment costscomparablewith
traditional buildings (about 20 % more)

H .".f.':.»,& b @)1‘ m:%z LOoccION: XIDEA‘S suAnrvowtn/_w ﬁNUS

wSiote W teven v diee  PRY D) URIRIVERE T ETTTTTTT T LY e

LOCCIONI

Leaf Lab: Construction

The rooftop PV installation of 235 kWp allows energy
production fromrenewable sources

The electricandthermalenergy
storage systems enable energy
fluxes optimization:

- Peak shaving

- Time shifting
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LOCCIONI
| B

§
Leaf Lab: Thermal and Electrical Equipments

Free cooling: during thenight, when external
temperatureis lower thanthe internal one, air
exchange is activated:

* mechanicalexchange: officearea

* natural exchange: production area, through
automatic shed opening

This allows consumption savings for cooling upto
10%.

Natural cooling: during summer, the
energy demand for conditioning inthe

office area is satisfied by directly utilizing
the terminakof ground water.

Accordingly, heat pumpsarenot usedand
energy savingsincreaseupto 20% for
cooling.

B 5o @ () smr - oomerey xemea o @ Rpivs

LOCCIONI

3 ground water hea pumpsgeneratethe energy
necessary for the building heatingand cooling.

Lighting system comprisesied dimmable lights,
presence detector, and illuminance sensors.

* Artificiallights areregulating according to
externaldaylght,

* Lightsareswitched on/offif apresenceis
detectedintherocom,

* Energy consumption reduced upto 66%
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3] i LOCCIONI
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Leaf Lab: Sensor Data and Building Energy Management

Manysensors have beeninstalledintheLeaflLab, for instance:
*  Weather conditions,
* Internal comfort regarding lighting, temperature, proper air ventilation, etc.

e vy o —
MrEEmmED OO T

Data arecollected T
trough the proprietary — T e — B aammaste—Sl
Loccioniweb-based i
platform MyLeaf, which =
enablesusersto e " | l
monitor, analyze and e ,
download data. ; i ‘ | M

¥

g LOCCIONI
§

The Building Energy Management system isdeveloped and implemented onthe
proprietary Schneider software pladform.
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Leaf Lab: Performances

The LeaflLab hasstarted to befully functional in the second half of 2014, hence, data
regarding performances have been provided mainky by foreasting.

Electric energy consumption for led lighting 2.2 £/m2year
Electric energy consumption for traditional lighting 6,6 €/m2year
Peak Power 235 kW
Energy Production 280 MWh/year
Energy Self-suifidency (not acquired by thegrid) T0%
Electril Storage 224 kWh
Thermal Storage 450 m*
Savingscompared to the use of air heat pumps 35%
I Savingscompared to the use of high efficiency boilers 55%
B s e () I R ommoney A g sanreoe &2 GENUS

A

o8 LOCCIONI
; |

IV. Conclusions

The LeafHouse andthe LeafLab demonstrate that proper architectural and engineering
choicesensure:

*  high energy savings evenwith low upfront costs (i.e. Leaf Lab),

* internalcomfort as people regularly live andwork insuch buildings.

Consequenthy, the academic partners seconded to AEA havethe opportunity towork and
applytheir knowledze onthesetworeal case studies of ZEBs: oneresidential, the Leaf
House, and oneindusrial, the Leaf Lab.

Furthermore, alldata from the sensors installed are available; in particular, the montoring
activityinthelLeafHouse hasstarted in 2010 whilein Leaf Lab in2014.
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— Happy New Year
Merry [fhrist:rnas‘~
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Annex V: Slides of the 5" Webinar - The ZEB buildings technology
market organised by IDEA.

|
i

%

SMART

energy network

Webinar: 5th Topic:
The ZEB buildings technology market

IDEA
14:30 CET 16/12/2015
e ’Ol_ﬁ l"' L;“"C';'.”xIDEA s rovr QS BNUS
— "
Objectives

An introduction of the main technologies for

energy harvesting, storage and conversion in ZEB
together with their maturity level and market
perspective.
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i
in
Methodology
* |ntroduction: an holistic overview of the ZEB
technologies.

* Energy harvesting technologies at a ZEB scale.

* Building integrated energy storage: electrical and
thermal solutions.

* Energy mix for a ZEB: suitable energy conversion
devices.

* Role of control systems and smart appliances.
* TRL of ZEB technologies, industrial and market trends.

e : i e e Cyvrns. foa—y
E}{ fr'f.:'."&? g e i’} E st::i‘mn- LDEEIDNI.IIDEA 8 %ﬂf?rmmnﬁ. ?“”5
=y i
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An holistic overview
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il

A case/location based approach

* Insulatingthe envelope

* Optimizing naturallighting
* Reducingconsumption

* Recoveringenergy

* Generating energy

* Optimize appliances

* Change human behaviors

Very difficult to standardize!

el |
A wide range of technologies can
contribute to generate energy for ZEBs

Key issues: downscaling, flexibility, integration, cost.

+ Solar thermal collectors

* Photovoltaic collectors

* Wind turbines

* Biomass digestors and burners
+ Geothermal systems

* Microhydroelectric

* Micro cogenerators

* Fuel cell

B 5o i () IR Ty L oomiong s B roven G2 ENUS
Technical S — ‘,;é‘(‘r-- 8 LOCCIONI ELGAVA e
B @ s QIR Tuoms ™" Ma W IDEAS
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i

Solar thermal collectors

Range of applications/solution for water heating

Efficiency = % of solar captured by collector

100% -
7% unglazed are best for
~0 10 10°C above ambiont

flat-plate are best for ~10°C
l 10 50°C above ambient

ovacuatod bubos aro bost for

40% more than S0°C above amblen
20%}
0%
0.1 0.2 03
temperature above amblent (*C)
solar radiation (W/m?)
cE B @) () s -oce1omy s TDEA g3 AT rower @) RENUS

LT solar thermal collectors

Low-temperature systems are
extruded from polypropylene or
other polymers with ultraviolet
stabilizer.

They usually operate at low

temperature, up to 10°C above
ambient temperature.

Suitable if large surfaces are
available for water pre-heating.

Technology is mature, cost is about 150 €/m?.

o Crete
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K
MT solar thermal collectors

Mid-temperature systems produce water (10°C to
50°C) above outside temperature

Most often usedfor heating domestic hotwater,
they can beintegrated with fan-forced convection
coils or radiantfloors.

Mid-tempersture collectors are usually fiat plates
insulated by a low-iron cover glass and fiberglass
or polyisocyanurate insulation.

A copper absorber plate with welded copper
tubes isused. The absorber plateisoften costed
with a selective surface, with 3 high absorptivity in
the short-wave solar spectrum, buta low- i
emissivity inthe long-wave thermal spectrum.

Technology ismature, cost is about 200€/m?.

H :::';’t' ;:f..:‘.:““@)]“ [ Crres Laceian 4 M IDEA 8 wnrmn/w aNUS

of Crete ——

el

Solar thermal collectors/3

Static high-temperature systems use evacuated
tubes around the receiver tube to provide high levels
of insulation. A cycle of evaporstion and
condensation is usaed todrivethe heatexchange with
the HTF (heat pipe).

Focusing curved mirrors are usually integrsted to
concentrate sunlight onthereceiver tube (CPC
optics).

Outlet temperature can go up to 150°C, but efficiency
isdeclining as the AT is growing

CPC collectors candrive absorption/adsorption cycles
for cold gererstion.

Technology is almost mature, costisabout 250 €£/m*.
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i

HT solar thermal collectors
Solar tracking high-temperature systems are required for absorption cooling or
electricity generation, but are also used for industrial heating and mid-temperature
applications such aswater heating.
Due to the tracking mechanismrequiredto keep thefocusng mirrersfacingthesun,
high-temperature systems are usually large and mounted on suitablerooftops oron
the ground adjacent to afacility.
Systemsmay have PTC, LFC or dish based optics.
Outlet temperature canbehigh (even 300°C) if anappropriate HTF isused (i.e.
diathermic oil).

Technology isstill under
development, some
demonstrative early
commercial sitesare
available.

Costisabout 300€/m? of
collecting surface.

i S {6)5 Tz Simey Locoiony sy TDEA gfS st rowes (as) BENUS

[ 3] .i
Photovoltaic collectors - PV modules

Traditional photowoltaic cells are made from mono and poly crystaline silicon
combined and wiredtogether intoflat-plae panel modules.

Although photovolzic modules degrade owver
time, crys@alline-type modules are  typiclly
guaranteed through warranties to produce at
least B0% of their original power after 20 to 25
YEArs.

Typic@l overall electric effidency of cnszlline
solar panels is about 15% [up to 20% for double
sided panels)

Installation is fledble and it an @nge from few
kW to MW

Costs have dramatically dropped down:

a typical rooftopinsallaion priceis 2€/ Wep
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' L1

Photovoltaiccollectors - Flexible PV strips

Second-generation solar cellsare known as thin-film solar cells.

Made from amorphous silicon or non-siicon materials such as Cl1GSor cadmium
telluride.

Flexible and frequently used in building-integrated photovoltac (BIPY) applications
such asroof shingles, tiles buiding facades, or theglazing for skylights.

BIPY can bewellblended into building architecture, providing an additional aesthetic
optionfor desgners.

The effidency of thinfilm solar cells is
generally lower than cnstalline cells-typially
in the range of 6% o 8% with a foreast for
2020 of 12-14%.

Due to the low effidency levels of the thin
film technologies, their cost effectiveness is
not competitive at present.

The production cost of CIGS modules is
forecast to fallto 51 per Watt peak.

e {hj [RB) Graes oo e TDEA sy powen @t BENUS

Photovoltaiccollectors — architectural BIPV

An architectural BIPY system consisis of solar cellsor
modulesthat are integrated in building elements or
material as part ofthe building structure.

They replace a corventional building element, rather
than attachingto one.

BIPY modulesnot only generate electricity, theycan
also provide added functionality to the building as
sun protection, thermalinsulation, noise protection
or safety.

For example photovoltai integrated into
insulaing glassblock with third generation solar
cells (D5Cs) can be applied for outside i naallaions
(roofsand facades).

Maturity level is mostly pre-commercial with
relevant demoinstaliations.

-

— i =38 ‘o] .-'i'-m.
E.I e r"”lﬂ i'}:;ﬂﬂ-mrstmE "DEE'E"'.!IDER S SHA;;!TPMER# RENUS

T

Technical ot ETCTUNN B &
University @ Nl adistrian ‘%‘% E Tae Cyprus LocEIoN mnln-wlmsw
of Crete University of Athens by ot | INSTITUTE an | of S

pore

94



645677 — SMART GEMS — H2020-MSCA-RISE-2014

D2.1 Webinars in smart and zero energy buildings: Recordings

el
Photovoltaic collectors - CPV

CPV modules use plastic lenses or mirrors to concentrate sunlight onto an high-
efficiency mulitijunction cell.

Concentrating photovoltaic systems are becoming a more cost-effective option for
utilities and industry. System effidency, driven by the cell effidency, an be as high as
35% and should achievethe 40% within 2020.

Becausethe system must use direct sun beams only, 2-axistracking isneeded.

CPV are not as common in the commerdal market due to higher prices and complexity.
They could impact on ZEB as a combined heat and power (CHP) with an overall
efficiency above 80%.

EREREE

Wind turbines
Small wind generator are spedficlly
designedfor mounting on buildings.
Smaller generators should typiclly be
mounted 10-15m above the next highest
object in a 150m radius (trees, buildings,
etc) to avoid windturbulences.
Weight, vibrations, torque, and noise of
the generators can limit their instaliation
on buildings.
They are usually small (typiclly 1-20)
with a generation cost in the range of
0.20-0.40 £/kWh.
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|

Biomass digestors

Domesticwaste cancomeinto
natural gas by biofermentation.
Very smallunitsareunder
development (TRL7).

Costwill be around 1k Euro fora unit
generating about 0,6 mc of natural
gas perday.

Very promising system turninga
problem into aresource both for
cooking and water heating.

i

Biomass burners

A

Very mature, but continuously
improved technology.

Opportunities are coming from
automation and remote control
systems that have closed the gap
with the gas burnersinterms of
quality of service.

A widerange of fuels can be used.
Efficiency can be improved by drying
the biomass before combustion
(higherinvestment costs).

Cost starts from 100 Euro/kW.

It can be easily integrated with solar
thermal systems.
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|

Geothermal systems

Direct or non-electricuse of Cooling Mode Heating Mode
geothermal energyrefersto S s.:, s
theimmediate use ofthe T _ i ﬁ
energy for both heatingand ' 153 §
cooling applications. il |f
Geothermal projectsare

usually limitated by the high s "5"7'"" . sevae |
capital cost (>500 Euro/kW). (080 e tee e
Good opportunities are coming from the combination with heat pumps
(forwinter heating in cold regions and summer cooling in hotregions).

ii':
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i

A variety of small hydrogenerators
are cominginto the market.

Technology isalmost mature,
improvements can be introduced
on the electricity conversion side
(intelligent inverters)and for the
insertion into water ducts for
energy recovery.

Prices are ranging from 1.000 Euro/kWe.
Installation is very easy.
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B
: i

Microturbine cogenerators

Small combustion turbines can produce, in
integration with buildings and settlements, in
the range of 10-100 kWe.

Technology is derived from trucks
turbocharger and turbines in aircraft auxiliary
power units.

Advantages arethe small number of moving
parts, compact size, lightweight, greater
efficiency, lower emissions, lower electricity
costs, and opportunities to utilize waste fuels.
Electric efficiency is about 25%, if waste heat
can be used, total efficiency goes above 80%.
Cost is moving from down from about 1.000
Euro/kW and it can reach 500 Euro. Plus
installation (30-50 %).

el fort ol m ih;ﬁm LOCCIOMI IIDER 8 SMART POWER Ty MﬁNUS
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Other cogenerators

Integrated gas boiler CHP (TRL 9, pricesare
reducing).

Smallscale steam expander engines
{already commercialinstallations available).
Combustion engines [Otto, Stirling, ...).
Many products derived from automotive
industry.

Small ORC units (TRL 7-9, low efficiency (6-
10%) at a small scale, better efficiency
above 50 kW [16-20%).

Abilitating new business models for utilities.

Most of the developments are related to
regulations.
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H Ei
Fuel cell - FP

Fuel cells use the chemical energy of hydrogen R

or another fuel to cdeanly and efficiently A
produce electricity. If hydrogen is the fuel, m e e
electricity, water, and heat are the only T - ﬂ LE‘J
products.

Fuel cells can operate at higher efficiencies than Jﬂ m e
combustion engines, and convert the fuel

chemical energy to electrical energy (60% and
more than 80% for CHP applications).

These systems are not at an high maturity level.
Depending on size and application, stationary
fuel cells are estimated to cost from € 3.000/kw
to £7.000/kW.

. mﬁ 1!2:9?51”: LOocciom: L X IDEA 8 SMART POWER T MﬁNUS

il
Energy conversion devices — HVAC

Absorption chiller

Absorption chillers are heat-operated devices that
produce chilled water via an absorption coycle.
Absorption dhillers @n be direct-fired, using natural
gas or fuel oil, or indirect-fired as hot water or steam
generated by waste heat or solar source.

H:0/UiBr solution is used for chilling water above 0°C
whileH:0/LiClor NH:/H:0 producewater below 0°C.

Double effect chillers are more effident and require higher temperature inlet (above
160°C). Triple effect chillers are unde developmert for small units.

COP (coeffident of performance) is in a range of 0.4-0.6 for single-effect, and 0.8-1.2 for
double-effect chillers.

Costs areabout 0,7KE per KW forsmallunits.
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Energy conversion devices — HVAC

Adsorption Chiller .

Adsorption dhillers use solid water sorption materals
(i.e. Silicagel and Zeolith).

Under typial operation conditions with a driving
temperature of B0 *C, the systems achieve a COP of
about 0.6, but opermtion is possible ewen  with
tempersturesof approx. 60 °C.

The @padty of the dhillers mnges from 5.5 kKW t© 500
kW chilling power.

Commercial units are avaiable but dueto thesmal number of -
produced items, price iscurrenthy stll high.

Silia Gel based DEC systems arethe most mature in terms of

price and reliability.

el fort ol m L m:ﬁ-m LOCCIOMNI IIDE.A 8 SMART POWER /o wi‘-ﬁNUS
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Intelllgent lighting
Integrated natural/artificial
lighting in windows, building
integrated light pipes.

Technology is almost mature,
high cost have limited the full
deployment of this solutions.
New ESCO based business
models are coming out.
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Electric storage

<

A

Yery fast developments towards home solutions dueto S
the wide diffusion of distributed generation.

Lithium technology is dominating. Concerns have been
raised for the environmental impact and temperature
management issues.

Cost isstillhigh. The Orison plug & play systems (in the
picture)will startataround 51.600 fortwo kilowatt-
hours of power. Tesla Power Wall starts at $3.000for 7
kwWh and 53.500 for 10 kWh.

The key performance issues arestill the lifespan and the
number of charge/discharge cycles.

ks B -@E iz s LoCEIN 3¢ TDEA (5 SR Powen Gt RNUS

|

T

Thermal storage

Thermalstorage is neededto link renewable
thermal sourcesto the users demand.

There arethree kinds of TES systems:

1) senshblehea storage based onstoring
thermal energy by heating or cooling a
liquid or solid stormge medium (e.g.

water, sand, molten saks, rocks), with
o 2 4 & & W ¥ & N6 B M 12
an HTF.

Time

Electrical Demand

2) latent heat stor@ge usng phasechange

B | ~ a]  buffering during variable sunshine pericds,
materialsor PCMs [e.g. from a solid Z °

b} time shifting in wsing svailabls ediation,

stateintoa liquid state). c] increment in the snsl Capecty Factor
3) thermo-chemicalstormge (TCS) using reducing the cost ='f=_r'='5; .
H i d sular product g
chemical reactions to store and releass I mare reguar pradustion of enesy

thermal energy.
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liquid thermal storage

A

Hot water storage systems used as a buffer storage for DHW

[domestic hot water) supply are usually in the range of 500t to p—
severalm?®.

This technology is also used in solar thermal inszllations for e .
ODHW combined with building heating systems (Solar-Combi- .
Systems).

Lampge hot water tanks are used for seasonal storage of solar
thermal hea incombinationwith small district heating systems.
Charging temperatures are inthe range of 80-30°C.

To improve the energy density and the temperature,
downsaling of industrial storage systems, as oil and molten
salts, areunder development.

ci=d B @5 TizCmms acoion, w TDEA S SRt rowes (asd) GENUS

T

Solid thermal storage

Concrete isthe most common optionto transer sensible
heatwith low price 2500 k1/m3K.

The storage module requires an heda exchanger with pipes P(“ .
embeddedin theconcrete mass.

Thermal conductivity (<1.5 W,/mkK) and mechanical
strength arethemain issues

A veryinteresting system but only indevelopment stage.

Phasechange materials (PCMW)-based TES enables higher
storage capadties and target criented discharging
temperatures PCMs can be incorporated into buidings
elements, enabling both both hot and cold storage.

Melting processesinvolve energy densitiesonthe order of

100 kWh/m?* [e.g. ice) comparedto a typical 25 kWh/m?®
for sensible heat storage options.
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i

Control systems and smart appliances

Very wide spectrum of solutions.
10T paradigmis emerging and
some big ICT player entered into
the sector.

Standard platforms for
integration can be envisaged in
yearsinline with consumer
electronicmodel.

il @) B 15w ooy x10EA S sy roven Q) GPNUS

Conclusions

A

* ZEBs are at the crossroad of many technology and market
trends. Many solutions have reached commercial maturity,
some of those are paving the way through demo projects and
early adopters.

* Some big player have entered into the market confirming the
strong potential of a wide adoption in the next years.
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il

Conclusions

* Regulations and subsidies have a crucial relevance in the
selection of the most promising technology mix.

* The combination depends upon the local climate and building
culture.

* Some cross-cutting must be taken in account in future
developments as aesthetics, safety, environmental impact
along the whole life-cycle.
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