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- Abstract

Heat transfer coefficients on a single spiral coil tube in the furan foundry sand fluidized bed
have been investigated. Heat transfer coefficients(ho) to an immersed single spiral coil tube
were measured in the bed. The bed diameter was 0. 21 m. The following quantities were
varied: (1)bed temperature, (2)mean particle diameter, (3) fluidization rate, (4)the ratio of
heated coil tube pitch to diameter(p/Do), and (5)the ratio of heated coil tube pitch to mean
particle diameter(p/dp). In addition, the experimental values of maximum Nusselts number
were compared with the values of maximum Nusselts number predicted by the existing
correlations. The values of heat transfer coefficient increase with the increase in bed tempera-
ture and fluidization rate, but decrease with increase in particle diameter.

An empirical formulus of maximum Nusselts number which is applicable in the furan

foundry sand fluidization bed is as follows:
Nu,.. = 1. 01 Re** Prg* (p/dp)** (p/Do)*”

‘Nomenclatures Umf : Minimum fluidization velocity (m/s)
‘Do : Outside diameter of heat transfer Greek Letters
tube (m)
dp : Mean particle diameter (m) ug  : Viscosity of gas (N s/m?)
g . Acceleration of gravity (m/s’) og : Density of gas (kg/m’)
ho : Heat transfer coefficient between bed os : Density of particle (kg/m’)
and = external surface of tube
(W/m2¢C) Dimensionless Parameters
kg : Conductivity of gas (W/m<T)
p . Pitch of spiral coil tube (m) Ar : Archimedes number [dp’p, (p.—py)
U : Fluidizing air velocity (m/s) o/u2)
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Re : Reynolds number of particle [p, U

dp/ug] |
Prg : Prandtl number of gas [(C, ug/k,]
Nu : Nusselts number of particle [ho
dp/k,)

Nu,, : Maximum Nusselts number of par-
ticle [ho.. dp/k,]
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Fig. 3-1 Effect of bed temperature on heat
tranfer coefficients at the various air
velocities. __
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Fig. 3-2 Effect of paeticle size on heat trans-
fer coefficients at the various bed
temperatures.
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Fig. 3-3 Effect of fluidization rate on heat
transfer coefficients at the various
particle sizes.
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Fig. 3-4 Comparisdn of the Nusselt number
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particle size of 500.m.
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Fig. 3-6 Comparison of the Nusselt number
for bed temp. and p/Do in case of
particle size of 600um.
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Fig. 3-11 Correlation of the Nusselt number
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Symbols ; O:p/dp=35.93, :p/dp
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Fig. 3-12 Comparison of the present exper-
imental data  with

correlations: (a) Maskaev et al
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Symbols; O:p/Do=4.75, [1:;p/Do=3.
17, Ap/Do=2.37, *:p/Do=1.58
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Fig. 3-13 Maximum value of Nusselts number
for the experimental data.
Symbols; O:p/Do=4.75, [1:p/Do=3.
17, A:p/Do=2.37, *:p/Do=1.58
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Abstract

Heat transfer coefficients on a single spiral coil tube in the furan foundry sand fluidized bed
have been investigated. Heat transfer coefficients(ho) to an immersed single spiral coil tube
were measured in the bed. The bed diameter was 0. 21 m. The following quantities were
varied: (1)bed temperature, (2)mean particle diameter, (3) fluidization rate, (4)the ratio of
heated coil tube pitch to diameter(p/Do), and (5)the ratio of heated coil tube pitch to mean
particle diameter(p/dp). In addition, the experimental values of maximum Nusselts number
were compared with the values of maximum Nusselts number predicted by the existing
correlations. The values of heat transfer coefficient increase with the increase in bed tempera-
ture and fluidization rate, but decrease with increase in particle diameter.

An empirical formulus of maximum Nusselts number which is applicable in the furan
foundry sand fluidization bed is as follows:

Nu,.. = 1. 01 Re™ Prg” (p/dp)*® (p/Do)*”
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