5539 % 5 3 11 IR RFFR Vol. 39 No.3
202245 H Journal of Guangdong University of Technology May 2022

doi: 10.12052/gdutxb.210150

EIR AR SR R PO B 1 R A T

XV, RAH
O HRINKRE MESEEFESE, A& T 510006)

R — R E RIEIRAALRAR I 69 43t 2 —, A3 — kA A7 84 3 4 M s A6 2R zm&%&a W44 & REBAT
EXER, —RREAN T R G E3TARIF IR A FAHh, FESAYP AEBRK. A T REMEIRAARER 8
BATHER, RABAAAEDE 7 E T A TR, IS RER, E—ANEAR % J*—?O.Wiﬁ —RNE 1*1
ARAR B AL 4G SRR R A e 81% MK E124%, A T RS LS R, KA T 220 VhiBIRRALRAR P 69 45 /)5
BIUATAERL, JE5HF R R 69 344t Tt AT T TAl b feik B A 3 M E 8. T304 RAGEF T SUEAEDG) E 44
BeIl, E—E220 UhMBIRAALRAR Y LT T AT, AAFHREREN, E—RRNEPREFRBE, 47 kf#c
HEB85.71%4R 5 5188.34%, L FHEFTH5000 ok, ZFHARE, EW T FRAMOA M

KR AR, —RNE; WAFER; ZIUR AT, RAEFR

FES %S TK16 CHRARRRARD: A XEHES: 1007-7162(2022)03-0116-09

A Research on Gas Flow Characteristics and Structure Optimization
in Primary Air Chamber of Circulating Fluidized Bed Boiler

Liu Xiao-zhou, Zhu Guang-yu
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Abstract: Primary air chamber is one of the key components of circulating fluidized bed boiler, and the uniformity
of primary air flow distribution is very important for the efficient operation of circulating fluidized bed boiler. The
uneven distribution of primary air flow will have an adverse impact on boiler combustion, resulting in the reduction
of boiler thermal efficiency. In order to improve the operation efficiency of circulating fluidized bed boiler, a
numerical simulation method is used to study and design the appropriate air modification. Numerical simulation
results show that after installing the deflector in the primary air chamber, the velocity nonuniformity at the cross
section of the primary air chamber decreases from 81% to 24%. In order to verify the numerical simulation results,
a small-scale geometric model of a 220 t/h circulating fluidized bed boiler is used to carry out visualization and
velocity distribution uniformity experiments under five different experimental conditions. The experimental results
confirm the correctness of the numerical simulation. In addition, the hot test is carried out on a 220 t/h circulating
fluidized bed boiler. The results of hot test show that the thermal efficiency of the boiler increases from 85.71% to
88.34% after installing the deflector in the primary air chamber, which is equivalent to saving 5 000 tons of

standard coal every year. The economic benefit is remarkable, which proves the effectiveness of the deflector.

Key words: numerical simulation; primary air chamber; air flow modifier; perforated plate; cold test; hot test
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Fig.1 Schematic diagram of CFB boiler structure
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Fig.5 Average swirl strength variations along the cross-sectional
planes P,, P,, P; and P, of the CFB boiler model
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