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Heat Transfer Characteristics and Pressure Drop of
a Fluidized Bed Heat Exchanger without Baffle Plate
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ABSTRACT: A new fluidized bed heat exchanger for exhaust gas heat recovery is devel-
oped. Compared to the existing ones, the present heat exchanger system is featured by the
particle fluidization method which does not depend on conventionally used baffle plate with
holes and by the multiple downcomer tubes to extract heat energy from hot particle during
the time particles moves down to be fed again to the hot gas line. Particles are introduced to
the main hot gas stream alongside the pipe circumference. The heat exchanger performance
and pressure drop are evaluated through experiments for the present gas-to-water heat ex-
changer system.

Key words: Fluidized bed(#%%), Heat exchanger(€ X %7]), Heat transfer coefficient(ddg
A4), Particles(32 A &), Pressure loss(Y & £4)
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Fig. 1 Schematic diagram of fluidized bed heat

exchanger test apparatus.
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Fig. 2 Tested heat exchanger.
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Table 1 Temperature and pressure measure-
ment locations

Pressure tap T/C
P1| Orifice upstream |T1 H.E. inlet
P2 |Orifice downstream|T2 Riser inlet
P3 HE. exit T3| Downcomer exit

P4 Riser exit T4 Riser exit
P5{ Downcomer exit |[T5 HE. exit

P6 Riser inlet T6 Water inlet
P7 H.E. inlet T7 Water exit
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Fig. 3 Flow rate ( Q) versus orifice pressure

drop ( 4p) at different gas temperature.
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Table 2 Measured temperature and pressure

Gl difference
[ohal:

% ’ Item Particle vol.(mL) Ratio
*'é : (unit) o) 600(2) | (2/Q)
: ! T1(T) 4464 | 4488 | 09%
4 V=0 ml V,=300 mi V,=600 mi T2(C) 440.1 443.2 1.007
op T3(C) 2048 | 1782 | 0870
k. e 7 T4(C) 3422 | 2716 | 0794
B '1_:::0,1;(;'\;"")4'0’ B T5(TC) 294.0 258.1 0.878
T6 () 619 63.3 1.023
Fig. 6 Temperature vs. time ( @,=1.08 m*/min, T7(C) 65.9 68.4 1.038
Q.,=7.9 L/min). AP aifice (MmMAQ) | 20.1 19.2 0.955
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Table 3 Effect of particle loading on the heat
transfer performance

Description | 4T, (T} A (m? | U (W/m® - K)

No particle | 2996 | 039 19.96
V,=600mL | 2761 0.39 26.92
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Fig. 7 Measured pressure at inlet (P7) and out-
let (P3) of the heat exchanger.
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Table 4 Minor loss coefficients ( K) for two different fluidizing methods

Test condition Q (m*min) | D, (mm) Vi (m/s) h;(mm) Kx10®
W/O baffle plate 1.08 70 4,68 8.0 0.7305
With baffle plate D,/D,=133 0.46 70 1.99 11.3 5.707
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