HveneTT= CST-013120

rence of the Mechanical Jl]
work of Thailand

msﬂs:"gw’iﬂmmuﬁaﬂhﬁmnssmﬂ%aaﬂmmwszmﬂ"lmu A39n 23
4 — 7 WoaAmuy 2552 39niaLtualna

a ¢ ® o 3’ P Y] 3’ [~
nM3ATIEEMIUTIGZask il Ul s gUNssRastudnas
d' U Q =Y
INDAANIT IBNAII T IBNITHAG

Ice Forming Analysis to Improve Ice Molds for Process Energy Reduction
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Abstract

This research is to study effects of geometry and size of ice block on freezing duration of water in
an ice mold. The study focuses on characteristics of ice forming with various geometries and sizes. Ice
blocks are modeled and analyzed with computational fluid dynamics techniques. The results show that
water in triangular-based mold and rectangular-based mold consume the least time to become ice. If the
ice volume is reduced by half, the freezing time is reduced more than half of the regular one which can
be implemented to improve the ice manufacturing process. In addition, the freezing time is inversely
proportional to “freezing length”. The greater the freezing length is, the less the freezing time does.
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Material Properties

Water Conditions Using in Fluent

Initial Temperature
Nacl Temperature

Air Temperature

Grid size

Time Step Size
Melting Heat
Viscosity

Molecular Weight
Solidus Temperature
Liquidus Temperature

Thermal Conductivity

Cp

Density

298 K
Temperature Constant 266.53 K
Temperature Constant 275.5 K
0.5 cm
1s
334 kj/kg
Constant 0.001003 kg/ms
Constant 18.0152 kg/kgmol
273 k
274 k
Piecewise-Polynomial
y= 4E-05%" + 0.0079x + 0.5582
(Liquidus)

= 2E-07x" - 0.0588x + 2.7619
(Solidus)
Piecewise-Polynomial
y = 0.0018x" - 0.1337x" + 2.6766x"
- 20.834x + 4231.8 (Liquidus)
y = 0.0423x_ - 0.6339%" + 55.808x +
1618.5 (Solidus)
Piecewise-Polynomial
y = -0.0001x" + 0.0082x" - 0.2629x"
+0.8758x + 999.09 (Liquidus)
y = -0.0001x" - 0.0017x" + 0.0443x
- 0.6884x + 924.39 (Solidus)
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