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Belgium — BE-03

Name of building (e.g. Private Single Family Home...)

Single family house (Private house)

Building address (Zip code and city)

9040 Gent, Belgium

Year of construction

1904 (envelope renovated in 2017)

EPC rating for primary energy demand

B; 156 kWh/(m?.a)

Building typology

Single family terraced city house

Available data from past periods

Energy and indoor environmental parameters
hourly data (or higher frequency) 1/12/2017-
31/1/2018

Main data source (e.g. smart meters, utility servers...)

Smart meters

Number of users/occupants (estimation)

2 adults + baby

Construction type

Heavy construction

Size of building (gross floor area) in m?

146,91

Conditioned gross volume in m?

496,9

Construction type

Heavy construction

U-value Average U-value [W/(m?2.K)] of the building

0,69

Information about windows

Average U-value of windows [W/(m?.K)]=1,95

Information about shading

No shading

Infiltration rate

0,3705 1/h blower door
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3 ) 4 Lighting 5 Other 6 Energy 7
Schedules Facility systems equipment bills SRI

q Location and Meeting and :
Project e Documentation

Building location

Company nhame: RenoseeC
VAT number: --
State/Province: East Flanders
Town/City: Gent
Address line 1: Renosee C
Address line 2:

| Postal code
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Building envelope, HVAC and bills ~ €PANAGEA
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New item

Facility

Zone Bill contract name; [Gas |
i Space Power supplier name: |N.A. |
- 'I_.-'- FaCi"ty Tag Fuel: | Natural Gas w |
- =| Ener Envelope Schedule defining consumption periods: | Always on v |
-4 Enve . H\.XAC Schedule defining power periods: | Always on v |
- X B Reneavable energy cogtrlbl..:tlc?ns Schedule defining excess electrical power: | Always on v |
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.. Building Space: Space: BE_03 - Building v
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-5 Building
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Results

1 Project 2 3 _ 4 Lighting
data Schedules Facility systems

5 Other
equipment

6

Energy 7
bills SRI

Fuel Availability

Energy Needs

Measured Fuel

Measured
Energy by Sevice

Energy
Decomposition

Normalized
Energy Use

Calculated Cooling (kWh):

Calculated Domestic Hot Water
(kWh):

Calculated Lighting (kWh):
Calculated Ventilation (kWh):
Calculated Pump (kWh):
Calculated Cooking (kWh):

Calculated Appliance (kWh):

Calculated Total Heating (kWh):

[8070.6

[0

[1881.0

|2547 .4

MNext

This information is calculated from the therorical model as described in the Facility, Lighting and Other
Cooking, DHW, Pump, Ventilation and Applicances to classify the equipment consumption to its categor
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Annual heating demand: 6521.18 kWh/afio (44.67 kWh/m2-afio)
Annual demand for refrigeration: 0.00 kWh/afio (0.00 kWh/m?2-afio)

Annual heating and cooling demands

B Cocling demand [ Heating demand  —— Temperature
15 20

15
10

10

Healing and cooling
demands kWh / ni-year
Average fempearatura (°C)

January March Mayo July September Movember

February April June August October December
NMonths
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Thank you for your attention

For further information, please contact via contact@epanacea.eu
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ePANACEA methodology- M3
Auto-calibration of white-box BEMs for EPCs
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BEM through the SEPAP tool
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Actual operational conditions

Actual electricity use from utility servers (smart meters) Electricity use

—— Smart Meter data
—— Electricty use without HVAC
+ Night electricity use
* Electricity use mix (Electric equipmnt and lighting
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Automated calibration workflow
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Automatic calibration: PAT
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Run on cloud
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alibrated model: “EPC in use”

NMEE of 5% or less and CV(RMSE) of 15% relative to monthly data.
Must contain all utility data for one year and real weather data. Check
the guideline for additional requirements.
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Calibration Method

Correction to standard: *

Weather data file

NMBE of 5% or less and CV{RMSE) of 15% relative to monthly data.

Must contain all utility data for one year and real weather data. Check
ASHRAE 14-2002 A the guideline for additional requirements.
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Cost optimal via PAT
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Comparison

Calibrated model with ‘actual use’
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Conclusions and next steps

n.

 Conclusions

The development of accurate models that reduce the current performance gap between theoretical and actual consumption is possible
with cost-effective procedures (e.g. 2-3 working days for complex buildings).

With the appropriate tools, it is possible and feasible to extrapolate the methodology based on auto-calibrated white-box models, from the
scientific to the commercial environments.

Multi-objective optimization based on genetic algorithms plus parametric analysis in the cloud allows to reduce the computational cost of
the calibration process.

The automation of the workflow based on available computational tools will reduce the need for professional training in terms of cost and
time.

If the estimation of energy savings resulting from the implementation of energy efficiency measures is not based on the actual energy use
of the building (i.e. calibrated model), we cannot guarantee the accuracy.

The use of calibrated models within EPC schemes would reduce the uncertainty of some parameters, also used for the "EPC standard",
such as envelope thermal transmittance or outdoor air renovation (ach)

End-users show a higher level of engagement with energy efficiency when the EPC information is based on their occupant behaviour
patterns (i.e. actual energy use) and they perceive this information as helpful in making decisions about investments.

Test and validation phase through 15 case studies in 5 countries to confirm initial findings (still ongoing)
Automated cost-optimal assessment through a multi-objective optimisation (via PAT) to achieve nZEB (still ongoing)
Integration of the methodology into national simplified procedures (future developments)
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Thank you for your attention

For further information, please contact via contact@epanacea.eu
° Video tutorial on YouTube channel: (171) ePANACEA Method 3 of Assessment - Tutorial - YouTube

This project has received funding from

the European Union’s HORIZON 2020

research and innovation programme
under grant agreement No 892421

The sole responsibility for the content of this presentation lies with the authors. It does not necessarily reflect the opinion of the European Union.
Neither the EASME nor the European Commission are responsible for any use that may be made of the information contained therein.
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