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Main highlights

DA2EPC in a nutshell

The BIM-oriented and digital twin-enabled
approach

The real-data EPC calculation

The enhancement of the EPC through the
introduction of various building performance
indicators

The holistic digital solution for dynamic
issuance of the next generation EPCs and the
provision of added value services & tools
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DA2EPC Objectives

The introduction and establishment of the concept of the dynamic EPC (dEPC), an
operational certificate to be calculated and issued on a regular basis.

The definition of the drawbacks and discrepancies of the current EPC scheme, as
well as the update of EU standards on the classification requirements of buildings.

The enhancement of EPCs through a novel set of indicators which cover
environmental, financial, human comfort and technical aspects of new and existing
buildings, aiming to simplify the understanding of buildings energy performance and
to present a more comprehensive overview of the actual energy performance of
buildings.

The integration of actual operational data from buildings into the EPCs.

The integration of smart readiness rationale into the building’s energy performance
assessment and certification.

Intelligent operational digital platform for dynamic EPCs issuance and actual
building performance monitoring and improvement, validated and demonstrated
under realistic conditions.
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DA2EPC at a glance

* Building Documentation
= BIM/IloT /Web APIs

* BIM-based Digital Twin

. Ne_ar_rea! tim_e asset monitoring sset Rating
e Building info integration I - s — GIs
* Enhanced multi-parameter I'--'“ 1 <
a SS e S S m e nt Building Performance
« As-designed/ As-Operated energy PRl iy
rating & @- DA2EPC ﬁ
e Extended KPIs (smartness, = o Web Platform ]
sustainability, human comfort, \ e
financia I) Building Performance Varification &
Module Credibility
* Improved Al-driven assessment LcA
rec%mmendatlons and added-value R W : iuvomaiaidedll
LcC Performance Upgrade Al- Driven & Notifications A \
se er ces {Perfom\ance Foreclsts? o

* Delivery of Dynamic Energy
Performance Certificates

* Infrastructure and operational
classification for buildings

* Added value district/ neighborhood
information through GIS
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BIM-centric information extraction

* The DA2EPC solution leverages the utilization of BIM files towards simplifing the EPC-
related data collection

* The extracted information is semantically enriched to consider additional attributes as
well as real-time data streams for building sensing and metering equipment, defining a
new building data model

* Coupling the data model with energy performance simulation and Al-based
functionalities forms the Building Digital Twin

Data Model

o
—_
>
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From BIM to Digital Twin: The DA*2EPC approach

Dynamic Digital Energy Performance Certificates D2EPC 2h45m56s |

BIM Management
Device Management
Asset Rating

Upload an IFC file

Operational Rating

Road Mappi : ‘r\
5 0

Building Performance

Drag and Drop file here

& BIM based Digital-Twin

BIM Validation Errors
@ webGIS

There are 30 errors in BIM

& Settings

H Building has 4 error(s)

Errors in building Unnamed

Altitude m

Type

Latitude degrees

Longitude degrees
[ ]

Thermal Systems have 26 error(s) ~

[ ]
[

Download BIM's errors report m 2
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From BIM to Digital Twin: The DA*2EPC approach

Dynamic Digital Energy

@ Em Management

Device Management
Device Management Wizard

Assat Rating . X
Device Management Wizard

[® Operstional Rating

[ Road Mapping °

@ 4

B Euilding Performance What Where Who Completed!
£ BIM based Digital Twin
Name
webGIS
GUID
@ Settings
BACK NEXT
BACK NEXT
Identifier Name Type
0916e774-f/cc-4c4a-bf26-0cf5ed7B82a24 €02 Sensor:SH_C02_Temp:1026738 MOVEMENTSENSOR TEMPERATURESENSOR LIGHTSENSOR ~
COZSENSOR HUMIDITYSENSOR PM25SENSOR TVOCSSENSOR
7f3da%al-cfaf-472e-0703-8a87 77525ac MCOHome Multisensor LIGHTEENSOR MOVEMENTSENSOR SOUNDSENSOR -
TEMPERATURESENSOR SMOKESENSOR
ec89b4ddbdc74e289585e06274cc033:1F80BIUbz 1 LwYGEClviyEr Electrical_Controls_Fibaro_Motion-sensor eng:Default:1017561 MOVEMENTSENSOR TEMPERATURESENSOR LIGHTSENSOR =
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From BIM to Digital Twin: The DA2EPC approach

B EIM Management Select Building | €51 - nZEB Smart House DIH v

) Device Management

The ENERGYMETER named "Energy_Meter:Energy PCC:1023878"

A AssetRating (ID="2w4ByaP$r6tRw2QCjY5z4i") is selected.

Also, is one of the 3 Meters of the BIM
[® oOperational Rating
Some of its attributes are:
P Road Mapping Device Id
Energy Carrier
Energy Service
Type
Name
Refers To 1F8oBIUbz1 LwYG6chvlyFY,1FBoBIUbz1 LwYG6cviyFZ, 1F8

) Euilding Performance
BIM based Digital-Twin

@ wehGIs

* Qrbit: Left mouse | Zoom: Middle mouse, ar mousewheel | Pan: Right mause

Last day of ENERGYMETER of Energy_Meter:Energy_PCC:1023878 e x
Last day of ENERGYMETER (kWh) a

oay

Last day of ENERGYMETER

MONTH WEEK

YEAR
kWh

/\ J\‘/j\/' W
. ) /x,zv\/uv) \\_A,d/\.‘/vvvw_. NG,

) 18:31 19:30 ): 214 ) 233 0:30  01:3 4 05:45  06:31 0815 0045 1031 1 1245 1331 1445 1600

Next-generation Dynamic Digital EPCs for Enhanced Quality and User Awareness

Time '
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Asset & Operational Rating
Asset Rating Module Operational Rating Module
* Based on the overarching standards: * Lack of a Common EU- based approach
ISO 52000-1, 52003-1, 52010-1, > DA2EPC proposed methodology

52016-1, 52018-1 e Total indicators: 26

e quasi-steady-state monthly calculation

* Energy Demand - Delivered Energy 2>
Primary Energy

e Operational Rating Indicators:
* Delivered Energy / Primary Energy

e Cost (calculated)
* Energy performance comparison with e CO2 emissions

Reference building D

e Adoption of national values

5 &
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Asset rating: BIM-based EPC assessment

Perform

B Select Building ‘ €51 - nZEB Smart House DIH
] Devi
Asse

@ A mesvomano  ENALENERRGY  PRIMARY ENERGY
@ ope

B, . 4 oo .
P Roa
) Building Perfi
& BIM based Di
@ web F E

141-2
Energy Efficiency Rating 0.16 .

0
Energy Service
Electricity
-365.7
JJJJJ

0. 12,2709  7,262.3

2811.2 83687 43,1899  -12,476.8

----

0.

oz « | —— Energy Carrier ~
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Operational rating: real data-based EPC assessment

Dynamic Digital Energy Performance Certificates

@ eiM Management

Select Building €51 - nZEE Smart House DIH v

D Device Management

R Asset Rating

| cosling

Operational Rating

Heating (EXED)
[ Road Mapping —

c On-site RES

) Building Performance

@ EIMbased Digital- Twin

& Semings

Energy Performance (kWh/m?) 190 \_ | Electrical appliances and Lightin

Tota e olume
PRIMARY ENERGY FINAL ENERGY cost
@ Cosing =
]
£ |
B .
Months
Energy Consumption - Daily Variation (kWh)
-38-62 62-162 @ 162-262 @ 262-362 () 362-462

Jan Feb Mar Apr

May Jun Jul Aug Sep Oct Nov Dec
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Enhancing the EPC: set of indicators

Smart Readiness Indicator Life Cycle Assessment

Domestic Hot Water

Climate Change

Ventilation BIM Model Ozane Depletion Potential
Lighting Acidiification Potential
R E Dynamic Building Envelope | Ozone Depletion Potential
l\?:ttr:‘c: Ilgélgldhjd § .E Electricity . i Eutrophication Aquatic Freshwater
s > B § ectic vehide Crarging Environmental 1» Eutrophication Aquatic Marine
T B Heating LCA Analysis — — Indicators:  — — - S “Eutrophication Terrestrial
£8 . Level(s) 5 phication Terrestrial
Calculation ﬁ Caaling | 12 Photochemical Ozone Formation
Procedure % Menitoring and Control _ = Depletion of abiotic resources minerals and metals
E Energy Efficiency E Depletion of Abiotic Resources-fossil Fuel
e Energy Flexibility and Storage Results E Water Use
Mt;t:i’:: ::;:tqerd E g Comfort ‘g Use Stage Energy Performance
&  Convenience | S Life Cycle Glabal Warming Potential
E_ Maintenance and Fault Detection Result Categories: Bill of Quantities, Materials and Lifespans
£ Information of Occupants (a) construction materials Construction & Demolition Waste and Materials
Health and Wellbeing Accessibility (b) transport Design for Adaptability & Renovation
() deconstruction Design far Deconstruction, Reuse and Recycling
Inputs Qutputs

Use Stage Water Consumption

Indoor Environmental Quality Life Cycle Cost

Deviation from the Temperature Range 1 Cost per Month for Thermal Energy

. 2 | | Thermal Degree Hours ! Cost Month for Electrical E
Ingﬂgl‘i’tc" » % Co Deviation from the Humidity Range IFC file > IFCParser * As-operated st per vionth for tlectiical Energy

2 2 Indicators - | pq.iation from the Acceptable WBGT Levels i Total Cost per Manth
K] ‘e || Humidex Levels Total Cost per Year
o 2 Deviation from the Set llluminance Boundary n Total Cost per Square Meter
= ‘g Visual Deviation from the Standard Illuminance Levels Asset [=]

E) > =
g Thermal Calculati T Indicators | Set Visual Degree Days Rating ] As- Total Average Cost per Month
£ fma gilCaicUlatong | > Standard Visual Degree Days . 5 | designed Total average Cost per Year
S| Comfort Procedure _ Calculation 2
= v 2 Ventilation Rate = Costs Total Cost per Square Meter
z Personalized 5 Total Volatile Organic Compounds Procedure © .
i Comfort £ TS Operation ‘G | Total Cost | | Total Cost Comparison per Month
§ P;gglg)\g S longa?r Alt || CO, Indoors al Rating i g Comparison | | Total Cost Comparison per Year
= Visual 2 > E Incicators Formaldehyde i N Real Cost

Comfort = 3 sﬂdonl TS rEDI:t:. Nominal Cost
articulate Matter X
Particulate Matter (PM 10) User N Net Present Value for the next 10 years
Expected Estimated replacement cost
Costs Estimated maintenance cost
Inputs Outputs
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Enhancing the EPC: set of indicators

Dynamic Digital Energy Performance Certificates

[ BIM Management

Select Building CS1- nZEB Smart House DIH

L HUMAN COMFORT

[ S
R Asset Rating

B Operationat Rating.
COMPLETE FORM CALGULATE
[S]

Road Mapping

Dynamic Digital Energy Performance Certificates

o Total SRI Score: 0.49 SRIClass: E
© BIM based DigitakTwin Air Quality Indicators
Impact Scores. Domain Scores
webGls Average PM25 Average TVOCs

@ sertings

: 12.95u.. ¢ 0.53. 5

® . R os
o
8 €02 Indoors
Category | - 2137 hours
0%
Detailed Scores Category Il
™ Comtore Comvenience Energy Savings On ite Fleabiiey For Information To Occupants Maintenance & Fauteprediction iy = Fiis
Hessng 075 oex os cosece . as
Category IV~ 0 hours
e : . B o o : B
- or ce as

Visual Comfort Indicators

Set Visual Degree Days Deviations From...

0.20M..
0.
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Enhancing the EPC: added-value services suite

Roadmapping Tool for Al- Driven Performance Performance Alerts &
Performance Upgrade Forecasts Notifications
* Asset Diagnosis e Building long-term energy
* Envelope consumption forecasting energy
) _ o _ efficiency
* Technical Systems  Pattern identification

human comfort
recommendations

. . . Retrofitting
* Multiple strategic  Recommendations:

scenarios generation + Energy efficiency
e Result: “Building * Human comfort
indoor
maintenance environment
personalization
daily operation
recommendations
14 I

C
I

Renovation Roadmap”
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Supporting the decision-making on building renovation:
Roadmapping too

Dynamic Digital Energy Performance Certificates S \2EPC Assessor

C Ass

[2 BIM Management Select Building ‘ CS1-nZEB Smart House DIH v

D) Device Management

R Asset Rating Timeline Energy Services
[3) Operational Rating Energy
Road Mapping @ PresentState &N 7

[ Building Performance Primary Energy: -6238 4

Energy Bill Cost:-365 7

£ BIM based Digital Twin Emissions: 0 0
Average U Value: 05

(@ webGlIS Energy Class: A

{9 Settings

SOl Domestic Hot Water g

Average U Value 05
Renaovation Cost 1700

Energy Class: A

Primary Energy: -9209 4
Energy Saving Percentage: 47 6

Renovation

AR Emissions Emmisions Saving Energy Bill Cost Energy Bill Cost Saving Energy Class Energy Saving Percentage Payback Years Primary Energy Renovation Cost

DHW Upgrade Residential 0 0 53000 174.2 A 476 8.8 -9208.4 1700
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Extended dEPCs Applications Toolkit

Building Performance
Benchmarking

Energy Performance
Verification & Credibility

* Infrastructure and operational
classification for buildings

* Percentile ranking within specified
groups (e.g. location, building type)

* Insight extraction from D"2EPC
certification results correlation

* Path indication for performance
improvements

15/06/2023

Data stream reliability insurance
* series of quality checks

* overall quality monitoring with a set of
performance indicators

Status monitoring of the deployed loT
infrastructure

Alerting mechanism for device
malfunctions or poor data quality

Credibility user interface
y | I __
Q5%
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www.d2epc.eu/en

twitter.com/D2Epc

linkedin.com/company/d2epc

youtube.com/@d2epc659
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