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Abstract : Recently, circulating liquid fluidized bed heat exchangers are widely used in a
number of places ~ chemical, process, food concentration, waste water treatment facilities,
etc. In a circulating heat exchanger, solid particles circulate with the liquid, thereby
increase the heat transfer and reduce the fouling potential of the heat exchanger. In this
study, glass beads were circulated through a vertical tube. The pressure loss and the heat
transfer coefficient were measured. At low flow velocities, glass beads enhanced the heat
transfer considerably. The enhancement increased as the volume fraction of the glass
beads increased. It also increased as the particle diameter increased. The pressure loss
showed a similar trend. From the observed particle behavior near tube wall, a possible
explanation of the trend is provided.

lsdg im : pressure loss per length for sharry
flow [Pa/m]
Ar : Archimedes number [Eq. (9)] 1 . current [A]
Ca ! drag coefficient of a swarm of k : thermal conductivity [W/m K]
particles L * length between pressure taps or
Cao : drag coefficient of a single particle heat transfer test section [m]
Ce: : volume flow fraction of the solid Nu : Nusselt number [=hD/k]
particles Nup : Particle Nusselt number [=hdyk]
dp : praticle diameter [m] Pr ! Prandt! number
D : tube inside diameter [m] Q : heat transferred to the test section
f : friction factor [Eq. (3)] [W]
Fr : Froude number [Eq. (4)] Re ! Reynolds number [= VD/:]
g : gravity [m/s’] Re, : particle Reynolds number
h * water column ‘height [mz] or heat [= Vd,/u]
transfer coefﬁcxeflt W/m"® K] s : specific gravity of a solid particle
ho natfl_ra‘l corlvect;on heat transfer T : average liquid temperature [K]
| coefficient [W/m® K] o Ta : liquid inlet temperature [K]
ir ! pressure loss per length for liquid T, : glass wool wall temperature [K]
flow [Pa/m] Tout : liquid outlet temperature (K]



Tw : wall temperature [K]

To : atmospheric temperature [K}
A4 : liquid velocity [m/s] or electric
voltage [Volt]
Vi : terminal velocity [m/s]
3 ! emissivity
¢ : pressure loss coefficient [Eq. (10)]
v : dynamic viscosity [m?® /s]
] ! Stephan-Boltzmann coefficient

[=5.68x10-8 W/m® K]
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