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A Study on Prediction Model of Flow and Heat Transfer in the Circulating
Fluidized Bed Heat Exchanger with Multiple Vertical Tubes

Sang-il Park

ABSTRACT: The pressure drop and heat transfer coefficient were measured at room
temperature in CFB heat exchanger with multiple vertical tubes. Also the circulation rate of
solid particles was measured. The theoretical model for predicting heat transfer coefficient
using the solid flowrate was developed in this study. The model predictions were compared
with the measured heat transfer coefficient to show relatively good agreement.

Key words: Circulating fluidized bed(£#-/%%), Heat exchanger(€x3t7}), Multiple tube
type(th#3), Prediction model(d &2 &)
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Fig. 1 Schematic of CFB heat exchanger test
apparatus
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Fig. 2 Pressure drop of CFB heat exchanger.
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Fig. 4 Measured circulation rate of solid
particles
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Fig. 5 Measured heat transfer coefficients
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Fig. 6 Model comparison of riser pressure drop
calculated from solid particle circulation rate
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Fig. 7 Model comparison of heat transfer

coefficient calculated from solid circulation rate
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Fig. 8 Model comparison of heat transfer
coefficient calculated from riser pressure drop

oz
ol
r&]‘
jias
B
P
ik
o
fl
o,
& o
&
o
-z
v
o
o
i
o
ox 2 &

m\o _1),
%
ox
of»
2]
=
o
DN

4 @ 2o

8o UEMT. Fig. 8¢ BY, dADA s
dEZdate] Aol winy AAs= AE &
At

6. 2E

T B8 27twe nee o
& wi7kaol A35E Aol BB
4n@Y §% % A
B a7 ¥y £3HEF dudrldl A
5 2 duRASY A2 98 mde A

a9t

d#y ¢a4E53e dEsdy 5449,
%9 ¢EEAL 100 - 250 mmAq A=,
A g 2 - 12 mmAg =Y

o
T i
N A4 A vy F A dew o

Bhxt}.

HEDEH

1. Roh, S. L. and Park, S. I, 2003,
Development of the heat exchanger for
incinerator flue gas heat recovery and
fouling control, 8th Energy Conservation
Technology Workshop, Daejeon, pp. 39-47.

2. Mickley, H. S. and Fairbanks, D. F., 1955,
Mechanism of heat transfer to fluidized
beds, AIChE Journal, Vol. 1, No. 3, pp.
374-384.

3. Lints, M. and Glicksman, L. R., 1993, The
structure of particle clusters near the wall
of a circulating fluidized bed, AIChE
symposium series, Vol 89, No. 296, pp.
35-47.

4. Gelperin, N. 1. and Einstein, V. G., 1971,
Heat transfer in fluidized beds, Chapter 10
in Fluidization (eds Davidson, J. F. and
Harrison, D.), Academic Press, New York,
p. 471,

5. Glicksman, L. R., 1988, Circulating fluidized
bed heat transfer, in circulating fluidized
bed technology 1I, Basu, P. and Large, J. F.,
eds., Pergamon Press, Oxford, pp. 13-30.

6. Nusselt, W., 1931, Der Warmeaustausch
zwischen wand und wasser in rohr, Forsch.
Geb. Ingenieurwes., Vol. 2, p. 309.

- 1204 -



