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Experimental study on the production of spherical ice particles
using water as refrigerant
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Key words : Natural refrigerant(Xtaw=l), Water spray(£%), Vacuum ice particle(2& 9%
91z}), Entrainment of small droplets(¢§2] B]2Hg1h)

Abstract

In this paper, an experimental study was conducted to investigate the performance of
the spherical ice particle production system which uses the technology of water spray
in a vacuum chamber for increasing the heat transfer area. As a result, following con-
clusions were obtained. The diffusion-controlled evaporation model agreed relatively well
with experiments. The spray flow rate influences the performance of the system rather
than any other factors, for example, the spray nozzle position, the nozzle number. As
the spray rate increases, the system efficiency increases. It is due to the entrainment of
small droplets among the spray with the exhausted vapor. Thus the system should be
designed and operated to prevent the entrainment. Assuming the compressor efficiency
to be 70%, the COP of the system reaches highly up to 6 at a maximum spray rate.
Under the conditions, however, the rigid ice layer is obtained because ice particles bond
together with increase of the spray rate. Therefore, the spray rate should be controlled
properly to make the spherical ice particles.
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Table 1 Experimental conditions (basic condition

underlined)

spray flow ratell/min] 022, 03 04 and 05

position of spray nozzle[cm]
{ie. distance from chamber upper | 125, 23, 34 and 45
inner surface to nozzle tip)

No. 60063(hollow cone type)
No. 6063(hollow cone type)
No. J010(sclid cone type)
},2and 3

type of spray nozzle
(Ikeuchi Co. Japan)

number of nozzles
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Fig.6 Photo of the produced ice particles
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Table 2 Results obtained by using two
different types of nozzle

spraying | diameter of
nozzle | Q. | Wamo COP | pressure | nozzle hole
type | kWl | (oWl P

{atm] {mm]
6063 | 2.00 | 0283 | 495 5.16 045
JO10 | 204 | 0264 | 54l 439 0.3
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