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arpeemsnow - Project objectives

SPHERE is a 4-year, Horizon 2020 project that aims to
provide a BIM-based Digital Twin Platform to optimise
the building lifecycle, reduce costs and improve energy

efficiency in residential buildings.

Sphere project addresses the need for more suitable construction
processes, for cost reduction and increase of the energy efficiency of the
building by integration of the value chain, from design to end of life,
developing interoperable and flexible ICT platform based which will
integrate all relevant data of the Real Building and thus creating a Digital
Twin of itself which will evolve jointly with the real asset.
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grp s Concept and user benefits ~ #BDTIC

User Benefits

16 services
Landing page
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Pilots

Netherlands (New)
NZEB row houses for low
income households

Via Duca degli Abruzzi n° 57, San Salvo (Chiet)), Italy

Luxemburg (New)
Prefabricated timber
smart office building
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#BDTIC

Finland (Renovation)
Energy upgrade for 1960s
factory and office

CAVERION - *
San Petersbu.
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ESTONIA
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Italy (New)
Apartments & office with
cost and time savings

De 5 - Italy Pilot o e
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SPHERE Digital Twin ecosystem
SPHERE Pilots SPHERE Core Platforms SPHERE Services

|| Blockchain Tendering (EUT)

P Luxemburg (CREE
25 : ” |_|Concrete Management Tool (MBSD)
ew
Office - <
7 Eloors || Online Planning Tool (MBSD)
5,600 m?

|_|LCC Concrete Assessment (MBSD)

‘ || EcosimPro (EAI)

Renovation , | |ModSCo (NUIG)
Housing and office

3 Floors || IMAN (COMS)

4 apartments, 1 office

DTwin (IDP)

[ Neanex Portal || Predictive Maintenance (EUT)
(NEXT) [ ] HTM (VTT)

New construction |_]Intelligent Energy Designer (EUT)

Housing i i
Rowhouse |_lintelligent Water Designer (EUT)

44 apartments VTT Research
Platform (VTT)

| | Neanex portal (NEXT)

[ ] Flink2Go (ASC)

Renovation || CEAT (EKO)
Factory and office

=1 1 Fleor |_| RobMOS (TNO)

|| Energy Management System (R2M)
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MADJE DTwin

Client:

Italy pilot, apartment building - renovation (DE5)
Address:

Via Duca degli Abruzzi n° 57, San Salvo (Chieti), Italy
Integration.

Facility Management & Renewal Monitoring

Client:

Netherlands pilot, row house — new construction (NeroZero)
Address:

Heerhugowaard, Netherlands

Integration.

Facility Management & Renewal Monitoring

Client:

Finland pilot, factory building - renovation (Caverion)
Address.

Joensuy, Finland

Integration.

Facility Management & Renewal Monitoring

Client:

Luxemburg pilot, office building — new construction (CREE Allégra)
Address:

Rue Léon Laval, Parcelle 566/7988, L-3372 Leudelange, Luxembourg
Integration:

Facility Management & Renewal Monitoring

Skagerrak
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Glasgow.
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Hello sphere_admin@sphere.eu! | Logout ]
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. . DTwin ~ Storage Hello sphere_admin@sphere.eu! ‘ Logout |

De 5 - Italy Pilot (Duca degli Abruzzi) +New ~

B Models Models
Name Type Creation Date Modified Date Current Version Actions

| Haly Pilot (Duca degli Abruzzi)_IFC4 (Reference View) IFC 10/18/2021 Z X

DB DTwin Home Viewer
/ﬁ‘ Project Info

Project

[ Haly Pilot (Duca degli Abruzzi)_IFC4 (Design Transfer View) XLSX  10/18/2021 3. Z X

Client De 5 - Italy Pilot (Duca degli Abruzzi)

A Project 01667 - Italy pilot, apartment building - renovation
(DES)

Qo6

o - P
0# Project Facility Management & Renewal Monitoring

Maletence Address Via Duca degli Abruzzi n® 57, San Salvo (Chieti),

|:,| Italy

Monitoring
Y
e
MBSD

! 4

EcosimPro

)

iPredict
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nigrnational Congress

. D- DTwin Home Viewer Storage
ﬁ‘ Schedule - Planning

- Project
Project » P, ; A
A

Assets NO TASK » Assets

Maintenance TUESDAY >
May - 2023 . : . Maintenance

i

Schedule

Qe 6

Preventive

Assigned

Prevention Classes P Validation

MR32-AC: Air Filter

iPredict

-AC: Outdoor unit

@

Project

EcosimPro A
mj Assets

PREVENTION PLANS
Maintenance X ..
MR32-AC : Air Filter

Clean with a vacuum or hand wash.

Schedule Limpieza - Quincenal

——] Close | | Add Plan

Assigned

PROCEDURES

MR32-AC : Air Filter

There's no any prevention plan associated
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Sensor Historian Graphic Visualization

1TIMMCOT_IT:  Inside Temperature (return air). 1st Floor 1st Door. Living/Kitchen

. D . DTwin Viewer rage
ﬁ Monitoring - Sensors -
=
Project ®
q All Levels _
Assets Inside Temperature. Groundfloor. Loc. 4
ol ~
ﬁg. oC Ld -
Maintenance 1 9 -

@ Tag: 00MMDO4_IT

Monitoring

&

%
MBSD é 7 5 . 8
; . Tag: 00MMDO4_RH

EcosimPro

Relative Humidity. Groundfloor. Loc. 4 Wl ‘

Inside Temperature (return air). 1st Floor 1st Door. © L

mj Living/Kitchen
iPredict 2 2 °C

v
E
s
8
o
5
5
o
£ .
5
g =
g
B
g
g
5
@
o
=
3
&

2450000 310u-00:00 07Aug00:00 188ug-00:00 21A0g-00:00 23Aug-00:00 04Sep-0000 115ep00:00 1852p-00:00 25Sep-00:00 020ct00:00 080ct-00:00

Tag: 1TIMMCO1_IT

Operating Status (ON/OFF) Indoor Unit. 1st Floor 1st © Lk
Door. Living/Kitchen

o ON/OFF Sensor Details

Name

Inside Temperature (return air). 1st Floor 1st Door. Living/Kitchen

Tag: 11IMMCO01_0S

02

Operating Mode (Auto. Heat. Dry. Fan. Cool) Indoor
Unit. 1st Floor 1st Door. Living/Kitchen

4 CooI/Dry/Fan/Auto/Heat Inside Temperature (return air) of the room

Mounting System

Unit Description

Tag: 11MMC01_OM

Plug-in mounted

Inside Temperature. 1st Floor 1st Door. Bedroom m‘ Tag

o T1IMMCO1_IT
19.9°

Tag: 11MMDO02_IT Location Level
1st Floor 1st Door

Inside Relative Humidity. 1st Floor 1st Door. Bedroom

Location Details
Indoor HVAC Unit of Living/Kitchen of apartment 1st floor, 1st door

Manufacturer

LG ELECTRONICS

Model

o Z BDTA
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nternational Cong 8

DB DTwin Home Viewer st Hello sphere_admin@sphere.eu! | Logout
a Impact Category - Results

Concrete: Structure Type:

A_ 150 m?, C25/30 class Slab/Foundations
ICA Stage: Transport Distance Truck:
Product 75km

e

Maintenance A cidjfication (kg SO2 eq.) ™
Base line design mix
Monitoring Low carbon - circular concrete mix 684
& Cimate change (kg CO2 eq) )
Base line design mix 402285

£ Low carbon - circular concrete mix 333255
omT

€

LOCCA

Eutrophication, overall (kg PO4 3- eq) ™
Base line design mix
Low carbon - circular concrete mix 0.8

Human Toxicity (toxicity points) ™
EcosimPro

Life Cycle Costs - cost breakdown .

Low carbon - circular concrete mix

iPredict
Ozone depletion potential (kg CFC-11 eq.) 7ol
Base line design mix 1.19E-006
Low carbon - circular concrete mix 1.21E-006

No waterproofing MasterSeal 531

mvestment.

Photochemical ozone formation (kg ethylene eq) | ju

4 1 -893.4 3 ( Base line design mix 428

Low carbon - circular concrete mix 476 Acidification
plic otoon Re-application @ BINDERS
- Resource depletion, minerals (kg Sb eq.) ™ ® sanDs
5.686,77 € 23.762.88 € o
WATER
ADMIXTURES
@ UTILIES
@ PLACEMENT incl REINFORCEMENT

Base line design mix 5.83E-002
Low carbon - circular concrete mix 3.73E-002

Resource depletion, fossils (MJ) o7

- o Base line design mix 2003145
i ANE Gy Lost L 3 Low carbon - circular concrete mix 210102

711.926,62 € 6647097 €

MasterSeal M 689 MasterSeal M 808

Addification (kg $0O2 eq per functional unity

wesiment. investrment.

41.129.26 € 40.567.00 € taseLne

Acidification (kg SO2 eq per functional unit)

484297 € 4.342.51

Re-opplication
€ Methods Base line design mix  Low carbon - circular concrete mix ~ Savings
BINDERS 55.35 55.5 -0.15

SANDS 27 27 0

206,94 €
Life Cycle Costs Cycle

46.179,17 € 4490951 €

AGGREGATES 36 345
WATER 0 0
ADMIXTURES
UTILITIES

Display Graphics PLACEMENT incl REINFORCEMENT ! . 7 B Dn
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DTIC

Daily Deviation Elctric Ensrgy HYAC, Grow
00EMDA1_00

Inside Temperature, Groundfloor

Dty Deviation Bectric Energy Cansumptian (%) of the HVA Mulisplit

2030
2028
20.26
2024
2022
20.20
2018
2016
2014 IPredict - Simulation
2012
20.10
20.08

20,06 All Levels

20.04 A

20.02

20.00 Assets Daily Real Electric Energy HVAC. Groundfloor

190ct-00:00 190ct-00:15 190ct-00:30 19010045 190ct-01-00 23 Tag: 00EMRO1_00

Project

0N e

Rahtenonce 20 Electric kWh (kWhe)

J

Monitoring

‘ Daily Estimated Electric Energy HVAC. Groundfloor
Tag: 00EMEO1_00

EAI
mj 3 O . 2 Electric kWh (kWhe)

iPredict

Daily Deviation Electric Energy HVAC. Groundfloor
Tag: 00EMDO1_00

57 %

Daily Calculated Thermal Energy HVAC.
Groundfloor
Tag: 00TECO1_00

0 Thermal kWh (kWht)

Daily Real Thermal (Heating) Energy. Groundfloor
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= Objects

+ > Storey.001 - 1 Fundering

+ > Storey.002 - 2 Peil

+ > storey.003 - 2,5 Goothoogte

+ 3 Storey.004 - 3 OK Verdiepingsvioer 1

+ > Storey.005 - 3,5 BK Eerste etage Verdiepingsvioer 1- topla
— 5 Storey.006 - 4 BK Verdiepingsvioer 1

> Ai.009 - Air Terminals 3:Air Terminals 3:2550684

v

81.059 - BuildingElement

3 B8u.060 - BuildingElement

v

8u.061 - BuildingElement

v

Bu.062 - BuildingElement

8.063 - BuildingElement

v

Bu.064 - BuildingElement

Bu.065 - BuildingElement

v

8.066 - BuildingElement

Tree

Neanex portal

3
= Dutch

Model Viewer (632

bot:Space Individual Rooml[11] - Slaapkamer 1

Location

Name observed property  observed property unit last record value

last record timestamp  See also

Tree

+ 4+ + +

v

>

>

v

>

v

v

Model Viewer X botElement Individual Pipe Types:Default:3785132

AT M Q ® @

D00r.010 - 32_Berkvens_Berdo RZ std + Berklon opdek:930Xz hiogatiog

P07 - Pipe Types:Default:3695522 Name Pipe
PI.079 - Pipe Types:Default:3695867 Code o
P08 - Pipe Types:Default:3770477 Description

Is a result of

Pi.081 - Pipe Types:Default:3770554

Pi.082 - Pipe Types:Default:3770636 Status ACTIVE

Pi.083 - Pipe Types:Default:3771487

Library Objects
Pi.084 - Pipe Types:Default:3772831

Pi.085 - Pipe Types:Default:3773555 + select

Pi.086 - Pipe Types:Default:3774302

PI.087 - Pipe Types:Default:3774414 Specifications + 1
Room[10] Aspects + 1

Room([11] - Slaapkamer 1

Rooml12] Type Aspect Value Unit of Measurement
Room[9] - Slaapkamer 2

$1ab.015 - Floor:NeroZero Verdiepingsvioer:905846

Wall.042 - Basic Wall:NeroZero wand eerste etage:360357

Wall.043 - Basic Wall:NeroZero KZS:360787

Available Aspects
Wall.044 - Basic Wall:NeroZero KZS:2014099

Tune Bsnect Value Linit of Measuramant  Saun
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88 SPHERE / Netherlands pilot ¥ <3

Research
Patform

v Energy data

Smart meter PV production

1kwWh 1.74 MWh

0.500 kWh No data 1.72MWh
OkWh

1.70 MWh
-0.50 kWh
1.68 MWh
-1kWh
12/01 01/01 02/01 03/01 04/01 05/01 1.66 MWh
== Sphere/DutchPilot/W01/EnergyUse_SmartMeter/ d2i1 01/01 sl ayai
== Sphere/DutchPilot/W01/EnergyDeliverd_SmartMeter/ == Sphere/DutchPilot/W01/Energy_prod_PV/

v Other data

Indoor conditions Fan position

w8 1 4 LTI
gy ‘\“‘_\, Mgy, I

== Sphere/DutchPilot/W01/Temperature_main_bedroom/ 03/01 04/01
== Sphere/DutchPilot/W01/Relative_Humidity_main_bedroom/

12/01 01/01 02/01 03/01

== Sphere/DutchPilot/W01/Fan_position/
Air flow Air pressure

400 m3/h 250 Pa

300 m3/h 200te

150 Pa
200 m3/h
100 Pa
100 m3/h ]
0m3/h opa I . .
12/01 01/01 02/01 03/01 04/01 05/01 01/01 02/01 03/01

== Sphere/DutchPilot/W01/supply/ == Sphere/DutchPilot/W01/exhaust/

04/01 05/01
== Sphere/DutchPilot/W01/pressure_supply/ == Sphere/DutchPilot/W01/pressure_exhaust/

(& SPHERE homepage

Heat pump and fun

2MWh
1.50 MWh

1MWh
500 kWh

0KkWh

12/01 01/01 02/01 03/01

== Sphere/DutchPilot/W01/Energy_use_HP_and_fan/
== Sphere/DutchPilot/WO1/Energy_use_HP_cooling/
== Sphere/DutchPilot/W01/Energy_use_HP_DHW/

AHU values

100 b g
75

50 | ydh My
2 AN LY PN

AN

12/01 01/01 02/01 03/01

@ ifc model (3D viewer)

04/01

04/01 05/01

== Sphere/DutchPilot/W01/RH_to_dwelling/ == Sphere/DutchPilot/W01/RH_to_outside/
== Sphere/DutchPilot/W01/temp_to_dwelling/ == Sphere/DutchPilot/W01/temp_to_outside/

Frost control

12/01 01/01 03/01
== Sphere/DutchPilot/W01/frost_control/

04/01
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