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Human Thermal Model (HTM) - Background

B = Individuals may have even 6 degrees
Max 6°C difference indoor air temperature difference on

between individuals Slightly Cool what is preferred comfortable.
= |n same indoor conditions some feel
cool and some feel warm.

= Thermal comfort models
« Fanger PMV is an average model

* VTT's HTM is an individual model
" Human Thermal Model provide

continuously optimised individual
cooplic B1C 252°C M9 indoor thermal conditions.

23.1°%C 22 §oC — e 24 . 4°C _ _
21,1°¢ Wi ey RS Approach is based on science.
https://www.vttresearch.com/sites/default/files/pdf/science/2012/S23.pdf




Fictional person types developed for
tackling GDPR related privacy issues
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PERGENT BODY FAT (%)

10. 8. Body Buildor

2. Lady Long 11, Mr. Big

4 Me.Slim fr. Wrs. Strang

1. Miss Small a.M 1. Reader

= Also individual body
composition
measurement
based approach
(GDPR needed)




Technical solution for HTM Control
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Human Thermal Model (HTM) & Building

interactions

-

MONITOR
RHoom T & RH%
Room Setpoints

CONTROL

VTT RESEARCH DATA PLATFORM

HUMAN THERMAL MODEL

(HTM)

VTT — beyond the obvious

= Monitor: Model needs indoor air
temperature and relative humidity

values from room sensors.

* via BMS APIs,

« or via standard field bus level protocols
* orvia loT sensors

Control: Model needs access to

change room temperature controller

temperature setpoint value

* via BMS APIs,

* or via standard field bus level protocols
« or via smart loT radiator thermostats



Result vIsugli:aﬁun || Machine learning of building related
= digital twin parameters
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Examples of VTT research data platform supported BMS
(BACS, HEMS), standard protocols and loT products

______________________________________________________________________________________________________

Implemented interfaces for data callection, manitoring and controlling smart bulldings and cities (VTT research platform) |

Siemans: Desiga CC || NIBE ([ BAChet WS || KNX s || Modbus || Fidetix || FMI Weatherdaia & forecast || Mord Pool Spot price

Siemens: Navigator | | Fourdeg |EIgE-u Endcean Graniund Mefrid || Enerkey || Savox Other cloud

platform

Under
constructon

Schneider: AtmosCare Caverion: Smartyisw VTT Indoor pasitioning || SmafVWalcher Ramboll circle (| Fasdbbokly

ED mezsages: Eleciric, digricthealing- & Water meters ([ Helen: districtheating || Helen! DS demand response " =EF Elenia
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Assemblin: DEOS ([ MQTT || Schreder PME || Forum Virium || MashWWWorks Wireless || ABB CMS-700 huuka Firgrad i
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Sample HTM results
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Online dasboard for continuous monitoring selected person
thermal comfort in selected space
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Online dasboard for continucus calculating optimal room
temperature setpoint for selected person in selected space
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3D BIM based visualising individual thermal comfort in IT:;:1{:.55::”53.4{,,,
different spaces by Human Thermal Model (HTM)

Real-time or
historical analyses
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