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Development of a Particle Bed Heat Exchanger (1)

—An Experimental Study on Heat Transfer Characteristics
of Fluidized Bed Heat Exchanger with Double Pipe (Parallelflow)
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ABSTRACT

Air-solid bed has been known to be an effective heat transfer augmentation device which
could be applied to heat exchangers. In this study, pressure drop and heat transfer character-
istics of vertical annular fluidized bed heat exchanger with air flowing through were studied
experimentally.

The experiments was conducted to calculate overall heat transfer coefficient on fluidized
bed heat exchangers immersed single vertical tube and investigate minimum fluidized velocity
in fluidized bed of alumina beads and steel balls. The influence of flow direction, particle dia-
meter, the heights of static bed and air mass fluidizing velocity has been examined.

The experimental results showed the optimum operating condition and effective static
bed height for fluidized bed heat exchangers.

For the same power loss. comparisions of heat transfer effect between the fluidized bed
heat exchanger and the single phase forced convetion heat exchanger indicate that both mini-
aturization of heat exchanger and heat transfer augmentation at low flow velocity are possible

by application of the air-solid to heat exchangers.

Nomenclature g : Gravitational acceleration(m/s?]
H : Difference of pressure in Manometer

A :Cross-sectional area of Bed[m®] (mmAq]
A, :Surface area of heat transfer pipe my  : Mass flux (kg/sec]

(m®] L : Length of heat transfer pipe (m]
C, : Specific heat [ kJ/ ke KJ L, :Static bed height {m]
E  : Power loss based on pressure drop 4P : Pressure drop in bed [N/m?]

(W/m®] Q@ :Heat flux (W/sec)
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47T, : Difference of bulk temperature [K]
4T, : Difference of Log- mean temperature

K]

U  :Superfidal velocity of gas in bed
{m/s]

U, :OQOverall heat transfer coefficient
(W/m’ K]

Ugye @ Minimum fluidized velocity (m/s]
Pe : Density of particle (kg/m’]
oy : Density of air(kg/m’]
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Fig.2 Detail of double pipe heat exchanger
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Fig.3 Effect of static bed height on pressure

drop for inner tube (dp=0.6mm, D=
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Fig.4 Effect of static bed height on pressure
drop for inner tube (dp=09mm, D=
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