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A Study on the Radiative Heat Transfer Characteristics
of LLiquid Droplet Radiator for Air-Conditioning

Keum-Moo Kim . Kyvung-Kun Kim

Abstract

In General existing air conditioning devices, which are carried out by
convection heat transfer. are very popular compared with the radiation tvpe air
conditioning devices.  But personal convection type air conditioning units are
unuselal air conditioning tyvpe because it handles  amount of surrounded air to
meet the temperature and humidityv,  In this view, this study i1s intended o
develope personal air conditioning units using a radiation type raciator.

Liquid Droplet RadiatortL. DR radiates the energy by means of radiation
cnergy.  Radiauve energy trom LD.R. 18 the infrared ravs which heat the
objects without lose of energyv. It is a desirable heating method for the local
area within the large room.

In this study. the analvsis uses the Monte Carlo method to predict the
temperature distribution in the droplet sheet and the net heat tlux from the
[L.DR. And for this studv an experiment was carried out to analyvse the
radiative and convective heat transtfer charactenistics in the LDR.  And the
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experiment was investigated the effects of inlet temperature, feed rate, optical
thickness and droplet diameter on heat transfer characteristics of LD.R..

The obtained results from the numerical and experimental studies of L.D.R.
were as follows ;
(1) The heat flux of L.D.R. was effected by extinction coefficient of droplet
sheet, optical thickness and droplet temperature, surface area and emissivity of
the droplet. And it was increased with the temperature, feed rate and optical
thickness, on the other hand decreased with increasing of droplet diameter.
(2) The experimental results for heat flux was evaluated below 20 % than
that of the numerical solution by Monte Carlo method, but the tendency of the

variation shows relatively good agreement.
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Photo 1 Photo of experimental apparatus
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