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Objectives

Introduce and establish the concept of next

generation dynamic Energy Performance
Certificates

Enhanced multi-parameter
assessment (energy, SRI, LCA,LCC, IEQ)

BIM-based Digital Twins coupled with a
state-of-the-art loT ecosystem

Improved Al-driven assessment
recommendations
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Expected Impact

Empower the regular calculation and
issuance of an operational certificate
EU-wide deployment

Facilitate the understanding of buildings’
energy performance
Improve user-friendliness of EPCs

Enchanted building documentation
practices

Integration of actual operational data
from buildings into the EPCs

Promote energy efficiency & optimal
comfort

Facilitate decision making and planning
Foster energy saving consciousness
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DA2EPC Case Studies
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UC1: nZEB Smart house, Thessaloniki UC2: Multi-family Residential
_ Building, Berlin
.’E\ »
UC4: Educational Building, UC5: Multi-family Residential
Nicosia Building, Berlin
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UC3: Industrial Building, Velten

UC6: Multi-family Residential
Building, Berlin




The DA2EPC ecosystem

IM - based Digital
Twin
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BIM — based Digital Twin

 Common place for data integration:

- BIM file (static data) - loT (dynamic data)
- User Inputs - Web APIs

* Data Model utilization for data management and standardization of data relationships

* Near-real time data updates

loT
©

NE=A
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Asset Rating Module

e Common EU- based approach

e Energy Demand Calculation based on EN ISO 52000:2017 series of
standards

e quasi-steady-state monthly calculation
* Energy Demand - Delivered Energy = Primary Energy

* Energy performance comparison with Reference building
e Adoption of national values

e Calculated indicators:
* Primary Energy
* CO2 emissions
* Cost
e Energy Class [A-G]

»
B 4
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Operational Rating Module

 DA2EPC proposed methodology (based on EN ISO 52003:2017)
 Total indicators: 26
* Measured and Calculated indicators:
* Delivered Energy / Primary Energy
* Absolute Energy Values [kWh] [ Total Power/Occupancy “—H—{__ kWh/occupants
| Total Power/Occupancy Hours [« [ kWh/h*occupants
 Normalized values: service/ Area/ Volume / Total Power/Area %
Total Power/Volume « { kWh/m®
O ccu p ants / OCC u p an Cy H ours Heating Consumption per Energy Carrier/Occupancy 1T kWh/occupants
Heating Consump per Energy Carrier/Occupancy-hours |« kWh/h*occupants
Heating Consumption per Energy Carrier/Area « { kWh/m?
°
CO St (Ca | Ccu | ate d ) Heating Consumption per Energy Carrier/Volume < { kWh/m?
| Cooling Consumption per Energy Carrier/Occupancy |« { kWh/occupants
® E ne I‘gy C I dass [A'G] | Cooling Consump per Energy Carrier/Occupancy-hours |« [ kWh/h*occupants
Cooling Consumption per Energy Carrier/Area < kWh/m®
R Cooling Consumption per Energy Carrier/Volume « kWh/m®
PY ~OONNgG COIS OIv:per.Ener AL
E ne rgy CI dsSSes D efl n It ion "Em's Weather-Normalized Heating & Cooling Energy Cons. |« { =
. - || Lightning/Occupancy “ { kWh/occupants
e National level [ Lightning/Occupanc-Hours « =t cocona
| Lightning/Area « { kWh/m2
* Bu i | d in g usa ge | Lightning/Volume < [ kWh/m’
Electrical Appliances Energy Consumption/Occupancy |« \ kWh/occupants |
H Electrical Appliances Energy Cons./Occupancy-hours “ —{  kWh/h*occupants
CO n St ru Ctl on Ye ar Electrical Appliances Energy Consumption/Area < kWh/m*
Electrical Appliances Energy Consumption/Volume < kWh/m?
DHW Consumption per Energy Carrier/Occupancy < { kWh/occupants
| DHW Consump. per Energy Carrier/Occupancy-Hours |« { " kwh/h*occupants
| DHW Consumption per Energy Carrier/Area [« { kWh/m?
DHW Consumption per Energy Carrier/Volume |« { kWh/m®
ption pe 9y | \
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Building Performance Module

Smart Readiness Indicator Life Cycle Assessment

Domestic Hot Water

Climate Change

Ventilati 0 .
enhla ion BIM Model Ozane Depletion Potential
Lighting Acidiification Potential
E Dynamic Building Envelope | Ozone Depletion Potential
. w =
Metncs Included 5 Electricity . Eutrophication Aquatic Freshwater
" theF:IFeC LY E S | Electric Vehicle Charging Environmental w  Eutrophication Aquatic Marine
5 § Heating LCA Analysis — — - Indicators: — - § o |
E o - Level(s) § Eutrophication Terrestrial
Calculation Y Coaling | ‘5 Photochemical Ozone Formation
£
[~ i £
Procedure &5 Moritoring and Control —_— S Depletion of abictic resources-minerals and metals
E Energy Efficiency E Depletion of Abiotic Resources-fossil Fuel
N % Energy Flexibility and Storage Results % Water Use
rics Insertes &  Comfort
—_ Ew £ Use Stage Energy Performance
by the Author B 5 R z S L/
&  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
Thermal Degree Hours

i £ i Cost Month for Electrical E
Ingﬂgl‘i’tc" > % Co Deviation from the Humidity Range IFC file > IFCParser * As-operated 0s? per Vionth Tor Hlectrical Energy
2 % Indicators Deviation from the Acceptable WBGT Levels Costs Total Cost per Month
K] ‘e || Humidex Levels Total Cost per Year
g b=y Deviation from the Set llluminance Boundary n Total Cost per Square Meter
= 3 ‘c'f""ﬁ Deviation from the Standard llluminance Levels Asset N S
s Thermal Calculat < Indicators | Set Visual Degree Days Rating 3 As- Total Average Cost per Month
§ fmalg S alculation > = Standard Visual Degree Days . S designed Total average Cost per Year
S| Comfort Procedure - — _ Calculation 2
s i o 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;ggl;’r)\g S I&L?r Alt || CO, Indoors al Rating i g Comparison | | Total Cost Comparison per Year
= Visual 2 > E Indicators Formaldehyde i N Real Cost
Comfort - 3 sﬂdonl TS rgul.: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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Roadmapping Tool for Performance Upgrade

Diagnosis of the assets’ envelope and technical

systems

Multiple strategic scenarios generation —_—

Results to the “Building Renovation Roadmap”

 prioritized list of retrofitting actions for

improving the asset’s energy performance

Integration with building renovation passports
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Al- Driven Performance Forecasts

* Detailed analysis of building’s operational information

* Forecast building operational conditions and the impact that
specific changes can have in the building’s energy
performance

—— Predicted

* Indicate the patterns that affect negatively the building’s
energy performance

« Recommendations for improving energy efficiency and
human comfort

Histarical

consumption Month ahead Operational Rating
D — energy . |with the addition of
1 A consumption 7| the predicted
Weather forecasts, .| forecasting consumption
Temporal data o
Inputs Al model Cutputs
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Energy performance Benchmarking

Classification based on building’s infrastructure and operational characteristics

Percentile ranking within a defined group of interest
e Dynamic group definition: location, building type etc.
* Multi- parameter benchmarking based on the D*2EPC certification results (e.g., EPC
ratings, and SRI score, LCA score)

Insight extraction from the correlation between D*2EPC certification results

Path indication for performance improvements
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DA2EPC Web Platform

A common user-friendly interactive environment for accessing all the DA2EPC Tools

e Ad-hoc execution of DA2EPC services

* Dedicated environment for building model initialization
 Upload BIM file

* |oT setup

° M Od e I Va I id atiO n Dynamic Digital Energy Performance Certificates . 5K ) Stavros Kolsios

ertificates

Next-generation Dynamic Digital EPCs for Enhanced Quality and User Awareness =Y DD
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DA2EPC WebGlIS tool

DsE/I:)C Home Login Signup
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Good practices and recommendations

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

* The simplification of EPCs through a novel set of indicators which cover environmental,
financial, human comfort and technical aspects.

* The integration of actual operational data from buildings into the EPCs using advanced
data collection infrastructure and BEPS tools integrated into BIM.

Milestones

* DA2EPC participates in:
 CEN/TC 371/ WG 7: “Operational Rating of energy performance of buildings”
« CEN/TC442/ WG9: “Digital Twins in AECOO sector”

* Project finalization on 08/2023
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twitter.com/D2Epc

linkedin.com/company/d2epc
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