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This thesis presents a numerical study of the radiation and na.tural-co.nvectlo-n
effects in an enclosure-like room with radiant cooling. In generagl, the air flow in an air
conditioning room is turbulent and Rayleigh numbe'r exceeds 10°. However, ford e;l ba51_c
study of heat transfer characteristics in a radia?t cooling room, the. flow con51dereb ere 1s
Jaminar and Rayleigh number equals to 10°. Also, thg flow is assumed to be two-
dimensional, steady state and incompressible. A numerical mpdel, .based on the ﬁmte
volume method, is employed for the calculation of the governing d%fferentlal equations.
The matrix inversion method is used for the solution of the radiation exchange in the

room.

The developed computer program is validated with .simple prob}ems With avalla}ble
experimental or other numerical results of an enclosure-l.lke room w1t.h radiant coohgg?;
Three main configurations were studied, i.e. the rooms Wlth aspect ratios of 0.5, 1 anh
subjected to floor cooling, wall cooling and ceiling cooling. The results demonstrat? ; l?t
the ceiling cooling room may be considered the best conﬁguratl.on for square and half: ike
radiant cooling rooms due to the high panel temperature vxfhlch can save energy from
chilled water generation and the suitable temperature distribution within the rooms.

A numerical study is performed to quantify the air temperature and veloglty
distribution in these rooms. Such results can help analys.ts to understand _detalled
temperature and flow phenomena in the radiant cooling room 1n order to further improve
design and working selection. This study can be used as a basis for further investigations

on a more realistic radiant cooling system.





