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HEALTHBOX 3
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HEALTHBOX 3

S

Room type Measured parameters
Laundry room/ Shower/ Bathroom without toilet T&RH

Bathroom/ Toilet/ Storage T&RH + VOC

Kitchen (open/closed), Bedroom, Living room, Office | T&RH + CO,

Source : Renson, “BE_NL_ Tech_fiche Healthbox 3”. [online].
Available: https://www.renson.eu/nl-be/producten-zoeken/ventilatie/mechanische-ventilatie/units/healthbox-3-0
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DATA-PROCESSING: PYTHON
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PYTHON

RETRIEVING THE DATA
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PYTHON
STRUCTURING THE DATA

JSON files

> Bathroom_json

> Python Program
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DataFrame for
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PYTHON
PERFORMING OPERATIONS

Bathroom_json > Python Program . ~ X
Kitchen_json Execute operations on the data
Toilet json X

Graphs
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DATA-ANALY SIS
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DATA-ANALYSIS

— USE OF VENTILATION
— TYPICAL INDOOR CLIMATE
— POSSIBLE OPTIMISATIONS OF THE SYSTEM
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USE OF VENTILATION
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USE OF VENTILATION
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USE OF VENTILATION
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USE OF VENTILATION
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USE OF VENTILATION

UNIVERSITEIT
GENT

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Data percentage

— RENSON France-Wallonie-Vlaanderen

BEDROOM

30

N m 50% - 75% (NF-MF)
mm 75% (NF-MF) - NF e 25% - 50% (NF-MF)
——1MF-25% (NF-MF) ——IMF

Daily mean outside temperature (°C)

iiteirrey

Creating healthy spaces ET' Air

Outside temperature

16



USE OF VENTILATION
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TYPICAL INDOOR CLIMATE

— Thermal comfort

— Risk of mould growth

— Indoor climate classes (ICC)
— Indoor air classes (IDA)

1HILCTITITY
F - ie- nderen

rance-Wallonie-Vlaa

22 RENSON"
GENT Creating healthy spaces ET' Air

EUROPESE UNIE

UNIVERSITEIT

18



TYPICAL INDOOR CLIMATE: THERMAL COMFORT
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TYPICAL INDOOR CLIMATE: THERMAL COMFORT
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TYPICAL INDOOR CLIMATE: THERMAL COMFORT

ATL Class Class |Class
90% 80% 65%
Kitchen 48.35% |66,10% | 74,16%
Bedroom |38,15% |53,98% |61,65%
Bedroom [83,14% |91,01% |95,20%
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TYPICAL INDOOR CLIMATE: RISK OF MOULD
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TYPICAL INDOOR CLIMATE: ICC

ICC | Model of Hens with short-term measurements
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TYPICAL INDOOR CLIMATE: ICC

NN

UNIVERSITEIT
GENT

Daily mean vapour pressure difference (Pa)

1800 -

1600 -

1400 -

1200 -

KITCHEN

-200 -

-400 -

oW

10 11/1%'/3 1\.15 16 17 18 19 20 21 22 23 4 25 26 27 28

aily mean outside temperature (°C)

—=—MIN
—a—5%

—a—50%
—a—95%

—a— MAX

= |CC limits (Hens)

24



TYPICAL INDOOR CLIMATE: ICC
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TYPICAL INDOOR CLIMATE: ICC
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TYPICAL INDOOR CLIMATE: ICC
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TYPICAL INDOOR CLIMATE: ICC
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TYPICAL INDOOR CLIMATE: ICC

ICC | Hens 1992 (355 weekly mean data, r? = 0,25)
Limit ; — P (Pa) | Description

1 <159 — 106, 5% of dwellings less humid

2 <436 — 220, 50% of dwellings less humid

3 <713 — 226, 95% of dwellings less humid

4 >713 — 2260, 5% of dwellings more humid

ICC limits according to Hens (1992)

1cC Bedroom Kitchen Bathroom Toilet Laundry room

Limit P; — P, (Pa) | R? P; — P, (Pa) R? Limit P; — P, (Pa) | R? Limit P; — P, (Pa) | R? Limit P; — P, (Pa) | R?
1 <148,73-6,026. | 0,77 | <168,76-6,080, | 0,77 | <205,85-7,38¢, | 0,80 | <178,37-6,746, | 0,80 | <167,69-5,216, | 0,74
2 <341,65-7,630, | 0,75 | <349,07-7,506, | 0,73 | <452,80-10,34x | 0,83 | <382,11-7,480, | 0,69 | <385,35-8,166, | 0,75
3 <597,42-11,33¢. | 0,80 | <600,87-11,03¢, | 0,74 | <800,30- 14,040, | 0,85 | <648,15-9,136. | 0,63 | <667,72-10,946. | 0,69
4 >597,42 - 11,336, | 0,80 | >600,87 - 11,036, | 0,74 | >800,30 - 14,044, | 0,85 | >648,15-9,136, | 0,63 | >667,72- 10,946, | 0,69

ICC limits according to the data of Healthbox 3.0 by Renson (2018-2019)
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TYPICAL INDOOR CLIMATE: IDA CLASSES
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TYPICAL INDOOR CLIMATE: IDA CLASSES
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POSSIBLE OPTIMISATIONS

— Correlation CO2 and humidity
— Correlation humidity in dry and wet rooms
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CORRELATION CO2 — HUMIDITY
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CORRELATION CO2 — HUMIDITY
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CORRELATION HUMIDITY IN DRY & WET ROOMS

— Not a compatible analysis for Healthbox 3

— Healthbox 3: humidity sensors in both dry and wet rooms are relevant
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CONCLUSION
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GLOBAL CONCLUSION

— Usage patterns of the ventilation and the indoor climate characteristics show the
effectiveness of demand controlled ventilation

— Good air quality and comfort with a limited time of active ventilation

— ICC boundaries updated, applicable for recent dwellings

— Limited correlation, humidity controlled ventilation not an equivalent alternative
for CO2 controlled ventilation in dry rooms

— System can detect risks and allows proactive remediation
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