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Studying the effect of rotational speed of rotary
air heater (LJUNGSTROM) on acid dew
phenomenon using numerical simulation

Bassam Al Kirawan® Haitham Hasan? Alaa Arok®

Abstract:

A numerical study of the rotary air heater was carried out
using computational fluid dynamics (CFD), in order to verify the
effect of rotational speed on the performance of the heater in
terms of heat distribution, since the speed of rotation has an effect
on the beginning of condensation of liquids and acid dew point.
The temperature of the heater with different rotation speeds and
the determination of the rotational speeds at which the
phenomenon of acid dew appears, as the simulation process was
carried out using the code (ANSYS Fluent 19.0). The results
showed that by increasing the rotational speed, more energy is
transferred between the combustion air and the exhaust gas,
which led to a greater increase in the performance of the heater;
however, the increase leads to lowering the temperature of the
gases below the acid dew point.
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Efficiency.
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g Rotational speed of air preheater
2 (rem)
L

0.5 1 1.5 2 2.4 3 4 5 10
€% | 14.81 | 30.3 | 45.39 | 62.48 | 77.11 | 87.58 | 90.88 | 91.19 | 85.59
np% | 77.2 | 78.49 | 79.78 | 81.09 | 82.24 | 83.2 | 83.45 | 83.48 | 83.01
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[9] éJ)-Llu-C J\jﬂ\ ;\}@J\umdwésdjmﬂ\é

_ heat transfered
£= maximum possible heat transferred
— n’léu'r.in * Cp.air * (Tair.out - Tair.in) (13)
mflue.in * Cp.flue * (Tflue.in - Tair.in)
101 Gk oo dasall 35350 o sandl 2y
sadall A3\l D(h. —h. )+
28 5 ymall A3 BQ;
Qpa = Va(Ho — Hy) (15)
ol G
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—¢=— Ave T gas outlet === Ave T air outlet == Min T gas outlet

=>=Max T air outlet === Min T air outlet =—=@=Max T gas outlet
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