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Introduction:

The Study

• A measurement campaign of 100 houses has been carried out: 
OPSCHALER project

• The data is analyzed for 1 sample apartment (1 year measurement).

• A lumped RC circuit is used for inverse modelling.

Aim: finding the global thermo-physical 
characteristics of the building in order to diagnose
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Data Preparation:

Data preparation:
-Time Stamp Synchronization

-Sensor Calibration and Correction
-Dealing with Missing data 

-Data Aggregation

𝑇𝑖𝑛
∞

𝑇𝐾 𝑇𝐿𝑅 𝑇𝐵1 𝑇𝐵2

Indoor Air Data
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Meteorological Data
Data Preparation :

KNMI Data Weather Station
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Energy Data 
Data Preparation :

Smart Meter Gas Data
• Space Heating

• Domestic Hot Water 

• Cooking and Noise (e.g. boiler set point)
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The Choice of Model:

Grey-Box Modelling:

High
Resolution

Low
Resolution

Forward Modelling

Inverse Modelling
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Inverse Modelling:

Period
• 1 Year
• 1 Season
• 1 Month
• 2 Weeks
• 1 Week 
• 1 Day
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Granularity
• Hourly
• Daily
• Weekly

Incorporating the dynamic effects: 

Fitting 𝑇 rater than ሶ𝑄 in the objevctive function

[ 
1

𝑅𝑒𝑞
𝐶𝑒𝑞 𝑆0 𝑆1]
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Evaluation:
Determination of building’s daily heat loss coefficient and airborne heat loss:

Construction Report + Inspection + Questionnaire   OR  In-Situ Measurement 

1

𝑅𝑒𝑞
= 𝜌𝐶𝑝 ሶ∀

𝑎𝑖𝑟
+

1

𝑅𝑓 + 𝛼ℎ
−1 +

𝐴𝑟
Τ𝛼ℎ,𝑖

−1 + 𝑙𝑟 𝑘𝑟 + 𝛼ℎ,𝑜
−1 +

𝐴𝑤
Τ𝛼𝑣,𝑖

−1 + 𝑙𝑤 𝑘𝑤 + 𝛼𝑣,𝑜
−1 +

𝐴𝑔𝑙

𝛼𝑣,𝑖
−1 + Τ𝑙𝑔𝑙 𝑘𝑔𝑙 + 𝛼𝑣,𝑜

−1

0

100

200

3 5 7 9 11 13 15 17 19 21 23 25

1
/R

eq
(W

K
-1

)

Day of the month

0

0.5

1

1.5

2

2.5

3 5 7 9 11 13 15 17 19 21 23 25

A
C

H
 (

h
-1

)

Day of the month

TransmissionAir Change

Evaluate ACH:

CO2 Concentration

Wind Velocity
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Thank You !

Questions?


