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Performance Prediction of Heat Exchanger for Waste Heat Recovery

from Humid Flue Gases

Dong-Woon Jeong, Sang-Yong Lee and Han-Ju Lee

Key Words :  Waste Heat Recovery(3] € 3 ), Flue Gas(Q 22 7}2), Condensation(-8- %),
Noncondensable Gas(¥]-8-%4 7] A), Latent Heat(%F €), Sensible Heat(¥ &)

A simulation program using the mass transfer correlation was constructed to analyze 1-D simplified
condensing flow across the tube bank. Higher efficiency was anticipated by reducing the flue gas temperature
down below the dew point where the water vapor in the flue gas is condensed at the surface of the heat
exchanger; that is, the heat transfer by the latent heat is added to that by the sensible heat. Thus, there can be
an optimum operating condition to maximize the heat recovery from the flue gas. The temperature rises of the
flue gas and the cooling water between the inlet and the outlet of the tube bank were compared. with the
experimental data reported previously. The predicted results agree well with the experimental data. Using this
simulation program, the parametric studies have been conducted for various operating conditions, such as the
velocities and temperatures of the vapor/gas mixture and the cooling water, the number of the rows, and the

conductivity of the wall material.
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Table 1 Input data for numerical calculations
CO, 1 mol
Concentration 0, 0.293 mol
(Carbon : 1 mol) N, 6.601 mol
H,0 1.113 mol
Temperature 50 ~200°C
Flue gas Velocity 1~10m/s
Cooling water Te\l;l gs:?tt;xre 3%:2551:5';
Tube O.D. 6.35 mm
Tube L.D. 4.35 mm
Heat Teflon conductivity 0.294 W/m°C
exchanger Titanium conductivity | 21.9 W/m°C
Number of rows 22,44, 66
Average tube length 610 mm
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