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Performance Test of a Multi-riser Fluidized Bed Heat Exchanger
for Flue Gas Heat Recovery

Yong-Du Jun' , Kum-Bae Lee
Division of Mechanical Engineering, Kongju National University, Chungnam 314-701, Korea
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ABSTRACT: A lab-scale fluidized bed heat exchanger for waste gas heat recovery is de-
vised and tested. Compared to our previous works on fluidized bed type system with a single
riser, the present heat exchanger system is featured by its multiple (four) risers to handle in-
creased amount of exhaust gas. Particles are introduced to the main hot gas stream alongside
the pipe circumference near riser inlets. The heat exchanger performance and pressure drop

are evaluated through experiments for the present gas-to-water heat exchanger system.

Key words: Fluidized bed($-%%), Heat exchanger(8x$7]), Heat transfer coefficient(ddg
Al4), Particle(Q A, Flue gas(d=7F2)
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Fig. 1 Experimental apparatus of heat ex-
changer system.
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Table 1 Temperature measurement locations

Channel Measurement location
T1 Combustor outlet (g)
T2 Economizer exit (g)
T3 Heat exchanger inlet (g)
T4 Lower part of HE. (g)
T5 Upper part of H.E. (g)
T6 H.E. Inlet (w)

T7 H.E. Outlet (w)
T8 Orifice (g)
T9 City-water temp.

Flue gas-—out

Particle=in K
e

i

i’—‘wmern

\‘{.{:Flue gas~in

Farticle—out

Water—out —=5

Fig. 2 Schematic of fluidized bed heat ex-
changer without baffle plate.
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Table 2 Comparison of flow rates from orifice and gas analyser (PCO)

Gas temp. AP oriy Oz frac. from PCO Qi Qrco Diff.
(C) (mmAq) (%) (m*/hr) (m®/hr) (%)
119 101.3 7.1 235.0 231.7 14
135 145 9.0 2865 2778 30
1383 145 91 287.7 282.4 19
142.3 145 9.1 289.1 285.1 14
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Fig. 3 Heat transfer performance of tested fluidized bed heat exchanger system.

Table 3 Effect of particle ingestion on the
heat exchanger performance ( @=202
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Table 4 Effect of particle ingestion on the
heat exchanger performance ( @=206.7

Nm®%/hr) Nm®/hr)

Description| Unit | Gas only |Particulate | Diff.(%) Description| Unit | Gas only |Particulate|Diff.(96)
AT s T 1019 1085 | +64 AT g T 995 1039 | +44
AT wrer | C 39 48 +23 AT oy | T 53 6.1 +15.1
4P,y |mmAq 6 10 +67 AP, |mmAq| 48 14 +192
LMTD T 1254 1259 | +05 LMTD T 1376 1319 | —41

A m? 1.979 - A m’ 1.9796 -
U |w/mk| 2827 | 3006 | +63 U |wmk| 2576 | 2810 [ +91
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Fig. 4 Change in pressure drop through riser
due to particle ingestion.

13 —8-— 202Nm’h
- «O- = 206.7Nm’h

3P, (mmAq)

5 o .
1000
Particle(g)

o5
Fig. 5 Pressure drop vs. particle mass.
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