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Overview of the presentation

Background of Smart Readiness Indicator (SRI)
SRI methodology

* SRI experiences in test buildings

Next steps of SRI implementation

« Conclusions
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Smart buildings and interoperability

Interoperability is
prerequisite for real
smartness

Challenges:
open interfaces
and cyber security

,, Aalto Unwersny
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Need to develop knowledge-intensive services
for high performing buildings
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Background
Expected advantages of smart technologies

/// EXPECTED ADVANTAGES
optimised energy use as a
function of (local) production

o] 4

M -@- optimised local (green) energy

" : E storage

automatic diagnosis and
maintenance prediction

improved comfort for

residents via automation
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Background of the
Voluntary Smart Readiness Indicator (SRI)

 Developed by European Commission to help recognize
smarter building technologies and functionalities which
enhance the energy efficiency and other relevant
performance characteristics

« SRI is part of the new Energy performance of buildings
directive, but at the moment voluntary

Measure the technological readiness of your building

"\ ¥
O 4 V‘_ Readiness to V Readiness to V Readiness to
. /ﬂ > adapt in response ﬁ facilitate main- ﬁ adapt in response

to the needs of the tenance and to the situation of
SRI occupant efficient operation the energy grid
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Three potential assessment methods

A

Simplified online

quick-scan

Simplified services list

Online

Self-assessment
(or contractor,...)

Restricted to residential

15 minutes

B

Expert SRI
assessment

Checklist approach, covering
catalogue of smart services cf. 15t

study outcomes

On-site inspection

Third-party qualified
expert

1 hour — max 2 days

MNon-residential: offices and

/

’————————————————~

o Tm mm Em = =y

C

In-use smart building
performance

-

Measured / metered data
(potentially restricted set of
domains)

In-use buildings, metered data
Part of the commissioning ?

TBS self-reporting their actual
performance

Gather data over a long period
{e.g. 1 year)

Residential and non-residential

\——————_—————————

A!!

buildings education (+ others later on?) Restricted to occupied buildings
+ Residential as well ~ _ (Ejrf d_esgnﬁha_se)_ -
Aalto University
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Smart readiness indicator (SRI)
Based on multi-criteria assessment

« The smartness of a building is assessed qualitatively by
Specific technologies are not required to be described

« Service should just be able to implement and not
necessary used yet (software issue)

« Service that is not relevant could be neglected (triage
process).

Note: some services are specified to be mandatory in the methodology

J .\t a S{




Structure of the smart ready services catalogue

DOMAINS SERVICES FUNCTIONALITY LEVELS IMPACT SCORES
HEATING « Level 0: Not present
( I | h
( + L 1: Low charging capaci . i i
COOLING _ . i eve ging capacity Energy savings on site
\ Y EV Charging Capacity
\ J : * Flexibility for the grid and storage
. ) * Level 2: Medium charging capacity ———
i N ol
\ y EV Chargarfg Grid * Level 3: High charging capacity
- ~ | balancing ) » Comfort
ELECTRIC VEHICLES
A, J i R . i
EV charging information S
i B = 5
\ S Ta—— J * Wellbeing and health
- 4 & N

* Maintenance & fault prediction

\ J * Information to occupants
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Domains in SRI

domestic | controlled | | ... dynamic electric | monitoring
hot water | ventilation building vehicle [ and control
anveloppe I

heating | cooling
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The impact criteria in SRI

i)

Health & nformatonto | Energy lextily
welloeing occupant b sloag
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Proposed weighting schemes in domeins

OMNE SINGLE SCORE CLASSIFIES aé . ,a

THE BUILDING'S SMART READINESS

SRI

Respond to user
needs

Respond to needs
of the grid

Maintenance &
fault prediction

Energy savings

Heating
Domestic hot water Energy Balance Energy
Cooling Method Balance
Ventilation Sum = 7592 Equal weighting (1) Method
Lighting Sum = 80% Sum =
I 75%
ectricity
Electric vehicles

Dynamic Envelope I Fixed weight 5“::; I I Fixed 5% I
Monitoring & Control I Fixed We|ght 20% I

(1} correction if no services

,, Aalto University
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Proposed weighting scheme for impact categories

OME SINGLE SCORE CLASSIFIES

Voam o)
THE BUILDING'S SMART READINESS a / n

SRI

o L]
, Energy savings and . Respond to user Respond to needs

operation needs of the grid

7 | 4O |

Maintenance & - e Rmence Information to Health &
fault prediction Comfort i occupants wellbeing

=16,7%

i

Energy savings

=16,7%

w

Energy flexibility
& storage

=33,3%
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Triage process could be used

service A o service B 0 service C - service D ° service E

Functionality 1 [0] | Functionality 1 [0] | Functionality 1 [0] | Functionality 1 0] | Functionality 1 [0
Functionality 2 [1] | Functionality 2 [1] | Functionality 2 o] | Functionality 2 [1] | Functionality 2 [1]

Functionality 3 Functionality 3 Functionality 3 m Functionality 3 Functionality 3
Functionality 4 [3] | Functionality 4 [3] | Functionality 4 2] | Functionality 4 Functionality 4 [3]

For this example, the service E is not
considered relevant for the building and thus is
not evaluated.

,, Aalto University
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Aalto University )
A = Mandatory Services for Assessment (SRI phase 2)
Method A - residential buildings

Heating-S1 (aiemmin Heating-1a): Heat emission control
Ventilation-S1 (aiemmin Ventilation-1a): Air flow control at the room level

Lighting-S1 (aiemmin Lighting-1a): Artificial lighting control



Aalto University )
A - Mandatory Services for Assessment (SRI phase 2)

Method B — non-residential buildings

Heating-1a:
Heating-1le:

Ventilation-1a:
Ventilation-1b:
Ventilation-6:
Lighting-1a:
Lighting-2:

Heat emission control except in case when TABS is present

Intermittent control of emission and/or distribution - One controller can
control different rooms/zones having same occupancy patterns

Supply air flow control at the room level
Adjust the outdoor air flow or exhaust air rate
Reporting information regarding IAQ
Occupancy control for indoor lighting

Control artificial lighting power based on daylight levels



Tool for SRI Scoring to assist the evaluation

2 | Smart Readiness Indicator for Buildings
4 : Please note that the presentation of results does not reflect the final intended presentationdfarmnat of the SHI, but is merely provided Far testing purpos:
5 | Research on the proper farmat is ongoing.
6 —]
T —]
g TOTAL SRI SCORE 67 %
3 —]
0|
n IMPACT SCORES
2 — . . 79% B1%
= Erergy savings on site 79% - 7B %
| Flexibility For the grid and starag 51% 61%
5 | CornFort 78 % siw 55 o
16| Convenience 61 %
17 | ‘wellbeing and health 83 9%
13 Maintenance & Fault prediction 55 %
13 | inforrmation to occupants A8 %
20 Energy sawings Flexibilityfor  Comfort  Comenience Wellbeing and Maintensnce information ta
21 | onste  thegridand health & Fault acaupants
2z | storage prediction
23
24 |
25 |
26 DOMAIN SCORES
. 0% e
il BL%
28 Heating swstern I 81 %I
. m 58 %
23 Dornestic Hot 'water 43 %
300 Cooling swstern 90 % e 5%
il Controlled ventil ation 87%
32 | Lighting 68 % 5% 26%
33 | Dynamic Envelope 0%
34 | Electricity: renewables & storage 25% o%
35 | Electric Wehicle Charging 26 % Heating Domestic  Coding  Controlled  Lighting  Dynamic  Bectricity:  Bectric  Monitoring
5 Floritoring & Control 45 9% system  HotWater  system  ventilation Envelope rerewabies Vebice & Control
| = &storage  Charging
37
35

4 | ST

Calculation Sheet Results _|_ Feedback
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Time table for the next development phases

TG-B Written
WEB 2 feedback
TG-B TG-B TEST 2™ SM 3@ SMm
1st gsp WEB 1 WEB 3 WEB 2 TG 3¢ TG
1t TG TG-B (tbd)
; - $ E
Dry run Public I
. " testing beta- -
_ i -‘ draft 2rd draft by TG testing . 3 drafti Final public
interim report interim report interim report i
to EC to EC to EC (tbd) -

SRI public beta testing

= Participation to public testing still possible:
feel free to spread the message in your network / organization!

= Please register on https://smartreadinessindicator.eu/testing-sri

A’, Aalto University
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RESIDENTIAL

MOMN-RESIDENTIAL

Results of public beta testing

A

L1}

Typology  Country
SFH Greece 200-500 1990-2010 14% 11%
MFH Greece 1.000-10.000 1990-2010 renovated 13% 21%
SFH Finland 1960-1990 14%
Office UK 1.000-10.000 1590-2010 15%
Office Italy 500-1.000 1960-1990 renovated 34%
Office Greece 1.000-10.000 <1960 renovated 18% 21%
Educational Finland >25.000 >2010 67%
Retail Finland >25.000 1590-2010 91%

A”

Aalto University

6.11.2019
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Case-study analysis of SRI in Finland

« Ten buildings have been assessed (offices, education,
shopping mall, hotel, residential)

« Most of the selected new buildings represent the state-of-the
art buildings (“A-class”) and some older buildings as
reference

« Typical assessment took around 1.5-2 hours where experts of

SRI methodology and building technical services were
present

,, Aalto Unwersit
School of Engineering



Main findings so far
Relevancy of services and functionality levels in Finland

The triage process is required because many of the
services are not relevant for Finnish conditions

Energy storages always get higher functionality level in
assessment, even in practice it might be more

reasonable to use energy directly, especially with district
heating/cooling.

* The increase in smartness from lower to higher level is

not necessary giving any benefits for building owner

A!!

Aalto Unwermty
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60's Rowhouse

Project Data
Location Helsinki, Finland
Year of Construction 1967
Type of Building Residential Rowhouse
Floor Area 2570 m?
Number of Floors 1
Energy Class N/A
Indoor Climate Class S3
Basic Design Features

= District Heating + Water Radiators
= Mechanical Exhaust Ventilation

' Heating and domestic hot water above medium level

Cooling. ventilation, lighting, dynamic building envelope, energy
generation and demand side management 0 %

?! The age of the building affects the SRI score

Design by Laura Remes

A’, Aalto University
6.11.2019
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SRI - phase 2 (beta)

60's Rowhouse

IMPACT SCORES SRl score
Energy savings on site 28%
Maintenance & fault prediction 0%
Cemfart 30%
Convenience 15 %
‘Wellbeing and health 0% EA% ke
Information to occupants 0% . . L -
Flexibility for the grid and storage 8% 0% - 0% 0% =
Energy savings Comfort  © Wellbeing and Information to Hexibility for
on site Kttt nealth accupants  the goid and
predictian worsee
DOMAIN SCORES
Heating system 36%
Domestic Hot Water 0%
Cooling system
Controlled ventilation 0%
Lighting 0%
Dynamic Envelope
Electricity: renewables & storage
Electric Vehicle Charging 42 % Heating  Domestic  Coollng  Controlled  Lighting  Dynamic  Electricity:  Electric  Monitoring
Manitaring & Control c % system Mot Water  system  ventilation Envelope f;n:\:\l'r.‘:.l:a '\:’:::f:" & Control

Design by Laura Remes

A’, Aalto University
6.11.2019
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Vare

Project Data
Location Espoo, Finland
Year of Construction 2018
Type of Building Educational Building
Floor Area 43000 m?
Number of Floors 4
Energy Class A
Indoor Climate Class YA

Basic Design Features
= Ground Source Heat Pump +Radiant Panels

= District Heating for Supporting Heat Generation

Intelligent lighting. automatic heating system. 90 % of domains = Mechanical Balanced Ventilation with Heat Recovery

EOVEFEl:I y ] " ] ® Ground Coupled + Radiant Panels
emandside mgnagement and storage of locally generate = Chillers for Supporting Cooling Generation
energy not applied

Low scores on energy generation, because there = Solar PV Utilization

is no storage. The best energy class Al

t
\
2

A, , Aalto University
6.11.2019
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SRI - phase 2 (beta)

IMPACT SCORES S R |

N score
Energy savings on site 79%
Flexibility for the grid and storage 51% 61% i
Comfort 78 % 51% 55 s
Convenience 61%
Wellbeing and health 83%
Maintenance & fault prediction 55 %
information to eccupants 48 %

Encrgy savings Floxbility for  Comfort  Convenioncs Wellbeing and Maintenance infarmation to
on site the grid and health & fault aroupents
storuge peediction
DOMAIN SCORES
W% gy

81%
Heating system 81% o
Domestic Hot Water 43 %
Cooling system 90 % iR 5%
Controlled ventilation 87 %
Lighting 68 % /% 6%
Dynamic Envelope 0%
Electricity: renewables & storage 25% 0%
Electric Vehicle Charging 26 % Weating Domestic  Coofing  Controlled  Lighting  Ovnamic Electricity:  Electric  Monitoring

system Mot Water  system  ventilation Emvelope ronewables Vehicle & Control

Monitoring & Control 45 % i chitch v i = &storage  Charging ;

Design by Laura Remes

A’, Aalto University
6.11.2019
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Sello

Project Data
Location Espoo. Finland
Year of Construction 2003
Type of Building Shopping Centre
Floor Area 100 000 m?
Number of Floors N/A
Environmental Certificate LEED Platinum
Indoor Climate Class S2
Basic Design Features
® District Heating

f 90 % of domains above medium level. 40 % of domains 100 %, = Air Heating
high SRl scores for all impact categories, SRI A level

= Mechanical Balanced Ventilation with Heat Recovery
‘ Dynamic building envelape not applied = Solar PV Utilization

= Ad dD dM t
21 Part of the smart energy system, microgrid functionality. High vanesCRemenctanagemen

= = SRIscore is achievable with district heating. " Electricity Storage l
ign by Laura Remes

A, , Aalto University
6.11.2019
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SRI - phase 2 (beta)

Sello

IMPACT SCORES e

SRl score

Energy savings on site 90 %
Flexibility for the grid and storage 87 %

92 %

a8 %
0% 91 %
Camfart 98 % _—
Convenience 91% B5%
Wellbeing and health 100 %
Maintenance & fault prediction 85 %
infarmation to accupants 92 %
Energy sivings Flexibility tor  Comfort  Convenienos Wallbwing snd Mair
onsite  the grid and health & faul :
storage prediction
DOMAIN 5CORES 9% 92%
EER
Heating system 93 % —
Domaestic Hot Water 100 %
Cooling system 100 %
Contralled ventilation 92 %
Lighting 100 %
Dynamic Envelope
Electricity: renewables & storage 100 %

Electric Vehicle Charging 68 % Meating Domstic  Cooling  Comteolisd  Lighting  Dynamic Elactriclty:  Elactric  Monitoring
" 3 system Hot Water wstem ventilation Emvelope renewabhles  Vehide & Control
Menitaring & Control 83%

B storage  Charging

D.estgn by Laura Remes:

A’, Aalto University
6.11.2019
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SRI scores with different design solutions
(previous phase scoring system)

Building Year of Assessed  Absolute Relative
Type Construction ~ Services ~ SRIScore  SRIScore
Shopping Centre 2003 11/52 73% 92% [) Smart energy system
Office 1990 36/52 L3Y% 60% $ Oold ?uilding with monitoring
Offce 2014 44J52 8% 5% SeiEss
Fducational 2018 1552 1% 5% | Eneray efficiont and
Office 2013 Li[52 42 % 0%
Educational 2019 33/52 35% L6 %
Office 2004 36/52 35% Lo %
| Residential 2018 28/52 28% L% | $ Fulfills just building code
Hotel (2020) 39/52 339% 1% (new)
Residential 1967 20/52 1% 40 % $ ::OL:::;"S just building code

A, , Aalto University
6.11.2019
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Discussion : the cost of incremental points in SRI

Project Data

Location Helsinki. Finland
Year of Construction 1220
Type of Building Office Building
Floor Area 6 998 m*
Number of Floors L
Environmental Certificate BREEAM Very Good
Indoor Climate Class a2

Basic Design Features
= [istrict Heating + Water Radiators

= Mechanical Balanced Ventilation with Heat Recovery
= Passive Chilled Beams

Intelligent monitoring control, 87.5 % of impact categories covered,
most of them above medium Level

30 % of domains not applied

Overall SRl score above the medium level as most of the impact
categories

N @&

,, Aalto University
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Discussion : how to earn more points in SRI

Windows and solar shading 900 000 euro
Light fittings: occupancy and automatic dimming 300 000 euro

Ventilation: airflow control & pressure optimization, free-cooling and
reporting 120 000 euro

Heating: motorized valves, inlet water/pump demand—based control, DH
sub-station & reporting 50 000 euro

Cooling: motorized valves, inlet water/pump demand—based control, chiller
& reporting 50 000 euro

NOTE: even there is no investments, software change costs could be
significant to transform building from “smart readiness” to
“smartness activated mode”

Aalto Uni esty
A,, School of Engin




Potential SRl implementation pathways include:

A. Linkage of the SRl to the EPC (potentially in a mandatory way) so an assessment
would be offered each time an EPC is conducted

B. Linkage of the SRI to new buildings and major renovations so that each time a new
build/or renovation is undertaken it would be a requirement

C. A market-based voluntary scheme where self-assessment is supported by on-line
tools and 3™ party certified assessment is offered to those willing to pay for it

D. As option C. but with 3™ party assessments supported, or subsidized, by the state
and/or utilities seeking to roll out flexibility, energy efficiency, electromobility and
self-generation measures

E. Linkage to the TBS/BACS deployment trigger points in Articles 8, 14 & 15 in the EPBD
F. Linkage to smart meter deployment

G. A mosaic of the aboves

A’, Aalto University
6.11.2019
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Conclusions

Need for smart buildings that adapts the need of
occupants, guarantee high performance of building
services and integrate with energy systems

Novel services are required to fulfill requirement of
smartness

Standard building level of SRI scores is at 15-50 %

In SRI, to obtain high SRI (over 60 %) scores requires
demand response readiness and utilization of energy
storage

SRI scheme is still under development phase

A,, Aalto University
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