- N5 H Igh Heat Index

A case provided by C. Kelly
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Extreme Heat index (High Heat, High Humidity) at in enclosed shelters at IDP
sites
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Background



Humidity and Heat

e Heat is the amount of energy in the air
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Ground temperature
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Environmental conditions

f

Hot - Humid Environment
e Extreme Heat index
o temperatures can exceed 40° Celcius
o high relative humidity 70-90%
e Few green spaces (natural cooling)

https://news.un.org/en/story/2016/08/537082-more-three-million-displaced-yemen-joint-un-agency-report



Shelter dimensions

e Standard tent: 4 x 4 m for 4 people (= 4 m?/person)
e Material: single-layer plastic sheeting — low insulation
e Ventilation: often kept closed — heat + humidity trapped

Temperatures up to 62°C!

tent surface temperature (tests)* [2]

~_"

[2] K. Cao, M. Lan, H. Wang, Y. Li, and X. Liu, “The thermal environment and thermal comfort of disaster relief tents in high-temperature composite environment,” Case Studies in Thermal Engineering, vol. 50, p. 103 453, Oct. 1, 2023, ISSN: 2214-157X. DOI: 10 . 1016 / j . csite . 2023 . 103453. Accessed: Jan. 19, 2026. [On-line].
Available: https://www.sciencedirect.com/science/article/pii/S2214157X23007591.







Airwell - iIndoor

Removing moisture using temperature
difference underground

Max Ground Temperature Aden City,

Yemen (19/01/2026) [1]
Surface 41¢
6Ccm 36C
10cm 34c
18cm 31c
54cm 29c

[1]: https://soiltemperature.app/
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Comparative analysis

Analysed concepts /ﬁ‘\\

e Desiccants /1 ™
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Specification

of final concept
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Water collection
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Ikely needed materials
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Plpe (PVC / Metal) A Digging equipment
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HEAT INDEX °F (°C)
The heat index is an accurate measure of how hot it really feels when the affects of humidity are

added to high temperature. °
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Main limitations Contribution

e No end-user validation e Indoor airwell is a
— cultural acceptance, promosing theoretical
intrusiveness, noise frugal cooling concept

e Various design
characteristics are
ready to be tested
systematically

Key Insights
e Potential seasonal
effect > may act as a
heater in cooler
periods
e Potential stronger
effect during the night



Recommendations

Remaining open questions

Practical validation Feasibility Adoption

Next steps
e | ab validation — quantify cooling accross the day and night

e Design for constraints — materials, installation, maintenance
e Pilot = test adoption on a small scale before scaling up
e Mapping suitable environments




Thank you for your attention.

Full research report will be online shortly

stijnservaasll@gmail.com
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