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Abstract

The Thermoheliodome is an experimental pavilion that explores cooling without air conditioning.

The two research aims were to explore the use of indirect evaporative cooling and the geometric

reflection of radiant cooling. For evaporative cooling we utilize a cooling tower outside of the

pavilion to indirectly supply water chilled near the wet-bulb temperature. The radiant cooling

system is made up of 55 coaxial chilled pipes each located in the central axis of cones with reflective

surfaces that spectrally reflect the surface of the pipes and expand their radiant view factor to the

occupants inside the pavilion. The specific geometry was digitally fabricated using an industrial

robot and hot-wire foam cutter. The mean radiant temperature (MRT) was shown to be significantly

decreased using thermal imaging cameras and with a novel scanning MRT sensor. The radiant

cooling delivered from the fluid is maximized by reflection and concentration of heat emitted by

occupants on the pipes, while the convective cooling of the air is minimized because only the small

pipes are cooled and the reflecting surfaces are not, so the convective heat transfer surface area is

small. Under typical indoor conditions the ratio of radiant to convective cooling is slightly greater

than one, and for warm daytime conditions it was greater than 10 inside the pavilion. Occupant

surveys found that although the air temperature was not modified, they felt that inside the space

there is a cooling sensation (p ≤0.01). The day of the survey they felt on average 3 ◦C cooler.

Keywords: Thermoheliodome, radiant cooling, evaporative cooling, low exergy, digital fabrication

∗Corresponding Author fmeggers@princeton.edu

Preprint submitted to Elsevier May 8, 2017

*Manuscript
Click here to view linked References

http://ees.elsevier.com/enb/viewRCResults.aspx?pdf=1&docID=21268&rev=1&fileID=712527&msid={4DF2CD1F-AE38-4E73-BA22-EF14742BA326}


Download English Version:

https://daneshyari.com/en/article/6729377

Download Persian Version:

https://daneshyari.com/article/6729377

Daneshyari.com

https://daneshyari.com/en/article/6729377
https://daneshyari.com/article/6729377
https://daneshyari.com

