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Study on Cohesive Ash Accumulation Characteristics of Ammonium
Bisulfate in Air Preheater under Variable Boiler Load

LEI Jian-kang,ZHAO Ling-ling
( Key Laboratory of Energy Thermal Conversion and Control of Ministry of Education,Southeast University,

Nanjing, China, Post Code ;210096 )

Abstract: Aiming at the problem of air preheater blockage caused by the escape of SCR denitrification
ammonia,a calculation model of ammonium bisulfate ( ABS) cohesive ash accumulation that can reflect
the collision, adhesion and detachment characteristics of fly ash on the surface of the regenerative plate
was constructed. At the boiler maximum continuous rating ( BMCR) of 50% to 100% ,the flue gas flow
rate distribution between the regenerative plates and the ash accumulation characteristic quantity under six
boiler loads,such as ash accumulation intensity and probability of ash accumulation of ABS adhesion and
looseness , were analyzed contrastively. Meanwhile , the ash accumulation situation on the surface of the re-
generative plate at BMCR of 30% was predicted. The results show that the ABS cohesive ash accumula-
tion intensity is 4. 8 times or more than the loose ash accumulation intensity under each load; For every
10% increase in load,the intensities of ABS cohesive ash accumulation and loose ash accumulation are
increased by about 9.90 pg/mm’ and 2. 15 pg/mm’ respectively, and the increase of ABS cohesive ash
accumulation intensity is greater; The cohesive ash accumulation area of ABS gradually decreases with the
increase of load. When the load increases from 50% to 100% ,the upper limit of cohesive ash accumula-

tion moves 0. 07 m towards the cold end; The probability of cohesive ash accumulation of ABS is less af-
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fected by the load , which remains 0.9 under each load, while the probability of loose ash accumulation is

0.2 to 0.4 ,which decreases with the increase of fly ash particle size.

Key words: rotary air preheater, variable load , ammonium bisulfate , ash accumulation model , ash accu-

mulation intensity, probability of ash accumulation
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Tab. | Physical parameters of particle deposition model
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Fig. 1 Physical model and grid division of HCP type

regenerative plate
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Tab. 2 Boundary conditions under different loads
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Fig. 2 Relationship between resistance coefficient f

and Re
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Tab. 3 Temperature comparisons and ABS liquefaction
rates
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0.37 462.8 451.6 -2.42 98.30
0.46 420.2 413.6 -1.57 08.72
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Fig. 3 Flue gas velocity distribution along the flow

direction under different loads
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Fig.4 Ash accumulation intensities of upper and

lower plates of regenerative plates under different loads
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Tab. 4 Comparison of average ash accumulation

intensities under different loads
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100% BMCR 120.90 584. 81 4.84
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probability with particle size under different loads
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