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Introduction

National Energy Conservation Context:

* Goal: Reduce energy consumption by 10% by 2024.
* Building industry in France:

= \Major energy consumer.

= Accounts for 25% of national greenhouse gas emissions.

Cemosis & ILoomi Collaboration: - UM A

Main Goals: —

v ILoomi's comprehensive homeowner questionnaire development.

v Automate creation of energy models at building scale using
building geometry.




Workflow Diagram of the Energy Model Input Process

Homeowner ——

T —Report

/ Collected data

xt

1
I
I
I
Occupation :
:
I
Questionnaire ;
responses Systems :
1
I \
: Building :
| Template .
Enveloppe | | :
properties : : .
/ I .
: e : BuildingSystems Library ! Dymola fmpy Analysis
1 7’ |
7’ I
_ : .CSV -7 : |
Site : Shading masks ' Weather file :
' .mo 'l
I
Fetched :
Database e |
Information _BUIIdlng
Environnement |
l
1
I
Weather file :
:
I
I

I
I
I
1

- e e e e e e - —
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Introducing ILoomi's Single House Test Case

54 Av. de Paris, 59155 Faches-Thumesnil

— ARCHITECTURE -

Plan compact orienté Nord
Logement pas ou peu exposé au vent

2 mitoyennetés
Absence de masqgues solaires

6 Fenétres 2 Portes-fenétres
1 Baie vitree 2 niveaux 97.0 m2 habitables
40 m? combles perdus
20 m2 sous-sol non chauffé
Surface sud équivalente : 6.4 m2 |

Excerpt from the energy audit provided by iLoomi



3- BUILDING DATA COLLECTION
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3- BUILDING DATA COLLECTION
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Overview of the automated data collection process

AUTOMATABLE PARTS OF THE QUESTIONNAIRE BASED ON THE ADDRESS DATA
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Descriptive plans of the studied piece

W
4.04m
-133.70°
S
ILoomi’s Test Case House: Front View and Side View of the House Wall’s orientation (Obtained with our Building Module)

Buildings around the target (50m radius)




4- MULTIZONE BUILDING
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4- MULTIZONE BUILDING
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Thermal Modelisation

The heat transfer balance equation: Thermo-physical properties of materials:

0T’
; Brick 1.31 800 1700
m; = p;V;
Ter_ll‘_'flcotta 1.0 800 1400
lles

Where :

DFS = a,G; (W - m™?)

- DFS : Solar Flux Density absorbed by the material (1)

- a; : Absorptivity coefficient of the material (z)

- @G, : Solar flux density incident on the surface of the medium (1)
- @, : Source or heat sink in (W - m~?)

- ] : Index of the medium for which (7}) is a potential connected to potential (1))

- hxij : Heat transfer coefficient according to mode x (conduction, convection, or radiation) between mediums i and j in W/ (m2 - K)

- S, : Area of the considered section in m?




Modelica’s Thermal Model Implementation

lloomiBuildingTestCase ASCIl.mo lloomiMultizoneTestCase.mo

\

.9,  Beam horizontal radiation | N
» Diffuse horizontal radiation | = m

> Air temperature |

>  Wind speed "
> Wind direction ‘;ﬂiv
> Relative humidity . o
\ > Cloud cover ‘ ]
— am... buil....

Graphical Representation of the 0D Model Captured in Dymola



5- SIMULATION RESULTS
AND ANALYSIS
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Simulation parameters

Parameters Parameters

Wall Thickness 03m Surface Temperatures Off
_ Internal Heat Sources On

Roof Thickness 0.01 m
Internal Moisture Sources On

Clothing Insulation 0.5 clo
Air Paths Off

Metabolic Rat 1.2 met
etabolic Rate me Ventilation Rates On
T_start 20°C Ideal Heating & Cooling Loads Off
Absortivity 0.5 Thermal Comfort On
Epsilon 0.9 Hygrothermal Simulation Off

Summary tables of the parameters used for the simulation



Thermal Comfort Indices: PMV and PPD

Predicted Mean Vote

Inputs for Energy Balance PMV Index

+2  Warm

Metabolic Rate

Clothing Insulation +1  Slightly Warm

Air Temperature
0 Neutral (Comfort)

Air Velocity

Mean Radiant Temperature -1 Slightly Cool

-2  Cool

Relative Humidity

Storage = Production - Loss

The PMV scale from -3 (cold) to +3 (hot)
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Relationship between the predicted mean vote (PMV)
and the percentage of dissatisfied (PPD)



Temperature Profiles Analysis:

July Results
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Zones Comparison : March

Temperature
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Building Thermal Behavior Analysis

Simulation carried out with CAP RENOV (Method 3CL-2021)

 CLASSE ENERGETIQUE

330

KWh__.mZ2.an

@ Emissions 63 |
kgCO,.m*.an

re—

Equivalent 2 32 000 km
en voiture par an

Consommations

¢ )'\ Logement tres peu performant
< = considéré comme une passoire thermique et interdit a la location a partir de 2028
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Conclusion & Perspectives

Dymola

v Successfully established an automatic thermal model to study
building behavior.

v Simulations can now be initiated using the questionnaire and the
building address.

modelica

v Ga_ingd experiencg using new tools and discovered the Lan guage
Buildingsystems library.

> Need to refine and label the home's energy consumption for
optimal thermal comfort. Considering heating and cooling
systems in the model and proposing insulation solutions.

> |ncorporate solar masks in the model. o
oython  GitHub
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