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Abstract: In order to solve the problems of large air leakage of the rotary air preheater, the rotary air
preheater of a 660 MW boiler unit in a power plant was taken as the research object to numerically simu-
late the internal temperature field and the thermal deformation of the rotor diaphragm, and analyze the in-
ternal temperature distribution situation of the rotor and the thermal deformation characteristics of the rotor
diaphragm. The results show that under different working conditions, the temperature difference between
the high temperature end and the low temperature end of the rotor is different, and the thermal deforma-
tion of the rotor diaphragm increases with the increase of the temperature difference ; under different work-
ing conditions, the maximum thermal deformation of the rotor diaphragm occurs on the secondary air side,
and the minimum deformation occurs on the flue gas side; the effective way to reduce the radial air leak-
age is to avoid a large temperature difference in the fan-shaped plate area.
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Fig. 1 Thermal deformation of air preheater rotor
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Fig.2 Geometric model for thermal deformation

simulation
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Tab. 1 Main parameters of rotary air preheater

Pt R/m 7.5
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HEO— WA kg - ! 543 111
PO RN/ kg - h ! 1 745 394
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A — R C 30
O AR C 23
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Fig. 3 Geometric model for heat transfer

simulation(m)
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Tab.2 Heat exchange element parameters of rotor layer
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Fig. 4 Grid division of air preheater rotor

R3 MBI EEIELSR

Tab. 3 Grid independence verification results
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Tab. 4 Comparison of simulated and design values

under maximum continuous load condition

of boiler
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Tab. 5 Comparison of simulated and design

values under five working conditions

M A — U T
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BMCR 128 132.4  344.4 351.3 330 337.1

TRL 122 126.3  337.8 346.5 324 336.5

BRL 120 128. 4 341 352.3 328 341.0

75% THA 115 121.3  319.4 323.2 290 315.6

50% THA 107 103.0 298.3  313.0 301 310.9
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Fig. 5 Temperature field distribution in thermal

deformation simulation model
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Fig. 6 Nephogram of rotor thermal deformation
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Tab. 6 Comparison between the simulation results
of the outermost deformation of rotor and the

calculated values of empirical formulas

BRI B/NVEE FRER 20t M

T
F/mm  B/mm B/mm B{E/mm 2/%
BMCR 45.9 32.8 39.9 38.3 4.2
TRL 45.8 25.5 35.6 37.7 -5.6
BRL 46.8 25.6 36.1 38.6 -6.5
75%THA  41.7 24.0 32.8 34.9 -6.0
50%THA  41.7 26.0 33.8 34.3 -1.5
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Fig. 8 Comparison of thermal deformations on the
outermost side of the rotor diaphragm under five

working conditions
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Tab. 7 Thermal deformation of rotor diaphragm

under different working conditions

i — PRI Y SR P
o WA /mm A /mm BASE/mm B/ mm
BMCR 39.73 36.28 45.45 39.91
TRL 35.50 30.0 43.98 35.57
BRL 36.07 30.32 44.88 36.13
75% THA 32.90 27.90 40.09 32.80
50% THA 33.71 29.49 40.25 33.78
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