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A Study on Commercialization of Condensing Fluidized-Bed Heat Exchanger
for Paper Mill Hood Exhaust Air

Sang—-il Park

ABSTRACT: The water fluidized bed heat exchanger was installed to recover heat from
paper mill hood exhaust air containing lot of moisture and also fouling contaminants. The
hood exhaust air flow rate was about 110,000m’/hr at 70°C. The commercial scale field test
apparatus has been operated for 3 months. As a result of operation, total heat recovered
was 2,380,000 kcal/hr and proportion of the latent heat to total heat was 74%. The annual
energy saving was estimated as 450 million won:

Key words: Fluidized bed heat exchanger(+% %@ 2%7]), Condensing($ %), Paper mili(#]
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Table 1 Variation of heating rate with
exhaust air flow rate through heat exchanger

exhaust air| heating rate heating rate
flow rate |with external air|without external
(kg/s) flow (kW) air flow (kW)
30 1,230 1,369
27 1,302 1,345
24 1,301 1,315
21 1,277 1,277
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Fig. 3 Field installation of heat exchanger at
Noske Skog Co.
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Table 2 Average measured values.
items values
exhaust air inlet temp. 72.86 °C
exhaust air outlet temp. 33.27 °C
water inlet temp. 9.86 °C
water outlet temp. 48.93 °C
water flow rate 60.89 m’/hr

Table 3 Comparison between measured and
calculated values.

items measured | calculated (error)
Tao 33.27 °C | 35,5 °C (+2.2°C)
Two 48.93 °C |51.02 °C (+2.1°C)
heat flux | 2766 KW | 2909 kW (+5.2%)
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Table 4 Comparison between measured and
calculated values.

items calculated (error)

0.0834 kg/kg
51 liter/min
750 kKW (26%)
2159 kW (74%)
2909 kW (100%)

Outlet air moisture
Condensate flow rate
Sensible heat transfer
Latent heat transfer

Total heat transfer
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Fig. 5 Monthly Variation of water inlet
temperature.
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