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Project Brief

e What is SmartBuild about?

Implementing smart ICT concepts for energy efficiency in
public buildings

e Co-financing
ECs’ Competitiveness and Innovation Framework Program (CIP)

e Project duration
01.02.2012 —31.01.2015 (36 months); now: project mid-term

* Project website: www.smartbuild.eu
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Project Objectives

Achievement of energy savings (20% - 35%) in annual energy consumption
and reduction in the peak load (30%) in public buildings by implementing

smart ICT design concepts for energy savings and renewable energy systems
integration.

The approach to reach the project objectives:
(1) Initial Monitoring

= Implementing ICT1 for energy monitoring
(2) Active Control

= |ICT2 for active control (systems, appliances, RE systems)
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Project Pilot Sites

* Nine pilot sites

e Buildings are all public (schools, offices, labs, hospitals)

e No new buildings/ for majority: no full refurbishment
= focus on existing (old) building stock

(1) ltaly

- five schools

- one school, - one office building with lab, - one hospital
(2) Slovenia
(3) Greece

- one office building with lab
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ICT1 Centralised Monitoring — Auditing/ Inventory

DMLY blue marked fiekds has to be changed | | |

USERS PROFILE AND TIME VARIABLE SUPPLY TARIFFS

S ma rt-_ Electricity supplier (Name of organizatio]

. Adiress:
Build= e

—— Formalised audit process
- in several steps

of Pty a Deseription o(uw characteristic of the supply contract
There are two ways of ekcricty senice delivery: LLEL ng baloags1a mion, Th i gven b . . .
2) 2 certain thres el (decided by the local autharity] e eniergy s suppied fox free by the f i B sl i o i d b B A A P Y Det a | e | n O r m a t | O n a O ut
province of Tranto rate b 1o be paid
bjover the threshald the owner of the building b to buy the the energy on the free market
El Disarict Heating Tarldl
S— building utilisation per buildin
0100 Max peak Power  [kW] o100 FLOFLOFL FL ORI I n
[ Voltage V] tfL FL L F1FL ey
06:00 000 F1 F1 F1 F1 F1
onon o700 F1 FL K1 F1 F1
0f:00 FI F1 F1 o Wh| o000 F1 FI F1 F1 F1 seC Or
twFl F1 F1 The tariff is an avarage value toFl F1 F1 F1 F1
18:00 F1 F1 F1 between August, September, 1800 F1 F1 F1 F1 F1
1500 October, November 2011 1500 FL AL FL A1 A1
o) twwfl FA F1 1 F1
23:00 B0 FL A Al AR
0000 0000 F1 F1 F1 F1 F1

N ‘ e Detailed understanding of

DAILY Utiization nmrm: |Nw wed =

[ mnulwweq 1 wed = 2)

I R e tariffs paid for energy

= focus on building sector and
energy type
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ICT1 Centralised Monitoring — Auditing/ Inventory
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ICT1 Centralised

onitoring — Auditing/ Inventory
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Formalised audit process

in several steps

e Detailed inventory of systems

and appliances

= focus on key consumers
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ELECTRIC PLANT DETAILED

APPLIANCES

Type Printer
Power [W] 560

Installation Year
Control Manual ON/OFF
Utilization

Type 2
Brand
Model CLASS A+
Type Coffe machine
Power [W] 1400

Installation Year
Control Always

Type 3

Brand

Model
Type Oven
Power [W] 3000

Installation Year
Control Manual ON/OFF

Type 4
Brand
Model
Type Washing machine
Power [W] 3000

Installation Year
Control Manual ON/OFF

Type 5
Brand Zanotti SpA
Model MGM10321F
Type Cold room
Power [W] 600

Installation Year 2001
Control Manual ON/OFF

Type 6
Brand Comenda
Model XLC
Type
Power [W] 2600

Installation Year
Control Manual ON/OFF

Type7
Brand
Model
Type Fridge
Power [W] 350

Installation Year
Control SELECT

Type8
Brand
Model
Type Washing machine
Power [W] 2500

Installation Year
Control SELECT

Type9

Brand COMENDA
Model
Type Washing machine
Power [W] 10000

Installation Year
Control SELECT

Type 10

Brand
Model
Type Heated bench
Power [W] 1500

Installation Year
Control SELECT

Type1l

Brand
Model
Type Thermal cart
Power [W] 1000

Installation Year
Control SELECT

Type12
Brand
Model
Type PC station
Power [W] 100

Installation Year
Control Manual ON/OFF
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ICT1 Centralised Monitoring — Implementation Strategy

Building A, classrooms A13 - Al4

“Sector” based monitoring approach

or comparative “reference-room”
based approach?

* Detail “level” of monitoring

e Monitoring plan

e Selection of “off-the-shelf” sensors
and ICT components

= minimum intervention
= reliability =
= minimised maintenance _ M
= easy set-up

10
October 1st, 2013

Results of the Smart Build Project - Smart Solutions Fo

cow
e 3
—
Q.
Jit fow

WiP




Example Project Pilot #09

Project Partner CRES

) . 10.4 kWp
in Pikermi/ Athens (GR)

6.7 kWp

* Bioclimatic Building

e Thermal gross area 300 m?

e Electrical Heat Pump for
heating and cooling

et commeted Y st [

vertical curtain,
south-facing structure, on-roof
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ICT1 Result Visualisation — Analysis

EuIAc,,., . h The Smart Build PrO]ECt Builde
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EURAC

__The Smart _Build_F'r_o_ject
= o -

ICT1 Result Visualisation — Analysis
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= Heating Pump consumes

45% in July

Month average .
System KWhim2 kWh Sl e
= Light + appliances
Heating Pump 0.119 36 nUPS
Light+appliances 0.139 42
UPS 0.005 2
Photoveltaic Plant 0.140 42
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ICT1 Result Visualisation — Analysis

Heat pump consumption

day hour [hh]

Electricity

01.07.13 08.07.13

15.07.13

FTTT T T

25.03.13

= Switched on manually — sometimes
switching-off is forgotten
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ICT1 Result Visualisation — Analysis

EURAC

Heat pump (July 2013

Heat Fump

Electricity

= 0254 i
g - *
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EURAC  Indoor Environmental Quality

ype | - 11 Zure,

emparature and humidity with ASHRAE comfort zone?

Farameters

1.0CLO
1.2 MET

Indoor Thermal Quality expressed in percentage of time for four categories
Office |

Office

| Nome categoty | Oice 115 |Offce I [
-; 1
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Ambient air temperature and humidity with ASHRAE comfort zones

Parameters
1.0 CLO
1.2 MET

g ;
£
1 _

30
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0 10 20 i} 40 50

Indoor Temperature [*C]
—Heating Comfort Area —Cooling Comfort Area  + Officed*
*The congidered hours are in the pericd from 8a.m. to 18 p.m.

4 Office 2*

Maisture contenent [owKgas]

= indoor temperature too high &

outside comfort zone!
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ICT1 Result Visualisation — Analysis

= Occupants habits play a

Ambient air temperature and humidity with ASHRAE comfort zones

Parameters
1.0 CLO
1.2 MET

Indoor Temperature [*C]
—Heating Comfort Area —Cooling Comfort Area  + Officet*

*The considered hours are in the period from 8a.m. to 18 p.m. -
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Occupants’ Behaviour

But non-ideal habits may also result from non-proper technology....
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Training — for Facility Managers & Occupants

3. Pilot Building Energy Demand (4/5)

Close-up view of one ,monitoring sector” with respective unique codes

Energy asset

- DL 1SmoPec
LRI Sp_Pe
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Training courses are an essential part of the action!

October 1st, 2013

Results of the Smart Build Project - Smart Solutions Forum Il / Paris

Smart
Bu

wiIP Build




19

October 1st, 2013

Results of the Smart Build Project - Smart Solutions Forum Il / Paris

Training — for Facility Managers

= 0O&M of the building facilities needs to be optimal

QUESTION O&M SECTOR
1A - yes 1B - yas o F 1C-yes
Maintenance is
Management Management values Maintenance goals are ) 4 el
) ) viewed as part of the )
Support and the maintenance | 1&-fairly published and posted | 1B- fairly vy Ianpand ot a o 1C- fairly
Culture function ? forall ? P P
18- o 1B-no cost center i 1C-no
A clear command and 28 yes Work method 2B - yes Job descriptions and | 2C- yes
ork request methol i i
R control structure is in - M S S
Org lace for th © 2a-fairly reviewed and  2B-fairly entire maintenance staff, | 2C- fairly
L communicated management and
maintenance team |~ 24-np " 2B- no technicians " 2C-no
Computerized 138, - yos Work order flowis |~ ap yes Completed work |~ a¢- yes
T, documented and orders are timely and
aintenance ) ) )
CMMS Managemeant Svatem " 3a-fairly communicated toall | 3B-fairly properly prepared and| " 3C- fairly
[Ci'IMS} 'vt relevant O&M closed by
exists - . b
3G personnel  3B-no supervisor/Planner ©3Cno
NEXT SHEET |

wiP

-~ 1%
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Training — for ICT System Developers

“Real-time” feed-back is needed from the
occupants about:

e the comfort in the building

e the satisfaction with the technologies
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ICT2 Active Control — Example ,,Night Ventilation*

Whenever the meteorological
conditions in summer are convenient
the rooms are automatically
ventilated by night

NE2 (MO-2)
e 4

NCZ (MO-1)
L

NO1 (MO-2) NI (o) I
The four windows will L—,_/
be controlled in pairs.

W1 (Mo-2) NC1 (MO-1] 1 Monuol Gpen LEFT SIDE
schneider T {Hand Control Switch 2)
1 AUTO QPERATION I~ L
- 24Vpe {Manual Open RIGHT SIDE
2] EE 2 mEm
] =~ ravan | aspor wvan | “aseor

K1,K2: OMRON GZR-1-SN 24Voc () [24Voc-21.8mAnc-0.523W, SPDT:10A-250V,c] Windows OPEN operation performed only when the
next 5 conditions i

MO-2,MO-1: OMRON MY4N 220/240V,c (S) [230Vc-8.3mAxc-1.9W, 25PDT:10A-250Vsc ]

"’ CRES PV BUILDING CASE STUDY

chet {
e of the windows
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ICT2 Active Control — Example ,,Heat Pump Operation*

= Installation of three-way valves with thermoelectric actuators
= Room-level working schedule of employees in data base

= Schedule and occupancy dependent room-based cooling & heating

OFFICE | FAN COIL & BLOWERS CONTOL MCB-4
24V, 230V,
NCZ (MO-6) + LM\ €— I~ - L
230V, . nez (mo-7) h
[ " | L | Gnd
NOI{MO-6) |
NO({K86) |
o— Fan Coil
- NO(K7)

Room Thermostat

_Q-—.o_1 FAN COILS Control:
b
(ranar siemens) | | 550 A

If the presence signal changes status, the fan coil
operation should not change for the next 5 min

NO{KS) {programmable value).

The Blower speed is defined by the difference between

Speed b room temp and thermostat preset temp value
[
[y NO(K3)
Electrothermal actuator Speed _Q_""D'— ||§
(STP73 SIEMENS) 0 AAAL—0 | CRESPV BUILDING CASE STUDY
@ NO1 (MO-7)
A\ FAND SPEED | | ~
seLecTion | | NCI (MO-6)
(Water input) A % AB (Fan Coil) Universal Motor
with Variable
Excitation Winding
—r-b 3 Way Valve

NC1 (MO-7) +
(SIEMENS VXP47.15-2.5)

(Water Return) g

h
HCS-7
Manual Speed Selection ~
(Hand Control Switch 7) -
| HCS-6
Manual Electrothermal Operation sl Ks
nw | MO-7 230v | IMIO-6 | (Hand Control Switch &) o SPOT
MYaN 4SPDT MYAN 45PDT
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SmartBuild — Tasks for 2" Project Period

1. Maximising auto-consumption of RE & peak-shaving
2. Quantifying benefits of action

3. Result dissemination
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Conclusions

ICT implementation in existing building stock:

= careful check of overall structure following a formalised process
= verify circuits/ verify function & communication of components

e |ICT component selection —ICT1 & ICT2
Mature off-the-shelf products

(minimised intervention; standard communication; reliable;

minimised maintenance; energy autonomous; easy set-up)
Result visualisation:

Site specific; automatic generation; professional and detailed
but easy to understand for the client

Training of facility managers & occupants is key; feed-back is relevant
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Thank you for your attention!

Questions?




