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Abstract

An ice production industry is one of the important industries
for consumers especially for a tropical country. Tubular ice is
also a form of ice which is well distributed to customers. This
research is a numerical study of production rate and cooling load

of a tubular-ice making process. The system is assumed one

dimensional in the radial direction and unsteady. The governing
equations are composed of the wall and the ice regions. The
boundary condition at the wall surface is a convective type
whereas the boundary condition at interface is the isothermal
solidification. ~ The governing system is transformed into a
dimensionless form, which is numerically solved by the finite
difference method. The numerical solution representing in terms
of ice thickness is compared with the data measured from the ice
factory. There is a qualitative agreement between the numerical
prediction and data obtained from the field measurement. The
numerical results of the production rate and the cooling load as a
function of elapsed time are obtained. The variations of both
values with respect to time are similar: the production rate and
the cooling load are high at the beginning of the process while
they reduce and asymptotically approach zero at the end of the

process whereas the energy intensity is almost a constant
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' o a ¥ & . e =
P’ = aanmanaashudidannuaniviavisinedy, (g/is-m)
Q' = menuiudennusniriaviiiuds, (kwim)
coa P a4 X

R = Jadvwashudinuaadin, (m)
R, = 8aM@waanwn1siianuiausadnibidatinnds
R, = dand@mfianuanuianyesnidatiiu
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= damsuzadssainsludennununvesrariniiuds

R

Ste = mavuiuUes

t =180, (s)

t = wmauliRdvesimn

T = gqompd, ‘o)

V= Binesvasiiudfinge, (m’)

OL = Thermal diffusivity, (m’/s)

O = mawlitGvasanamnvasinuda

0 = wmawlififvasgmngd

P = aNURWILUL, (kg/ms)

(i) Mvas

0 = amu:?ﬁlué‘h (saturation state)

s = s

W= [IYie
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