5 43 B 4 W T B & % B % Vol.43, No.4
2022 F 4 A JOURNAL OF ENGINEERING THERMOPHYSICS Apr., 2022

KRR AR R PR 15200 SASHIRTF

R # E! T ' Reinhold Kneer? Z=KiE!

(1. #RPEEH N TRAFHE ARRE, HERERESEHIIRA, dLa 100084;
2. PRI AL, TR KY:, TE 52062)

M OFE OAUERET 4.2 kW HMELI BTG NLEL LIS &, B IR KRG T = MR (BERE S=0. 0.5 1 0.9)
BABE 0L, WRIFLLE T ARBRRECT BRI 41 SR B Rk . AR L ELIRIRBE KNG, MR KA = MK BESRML, 12w R 58
Ko 2T OpenFOAM X % LULHI BB ST R SIS I JOBTESL . [ X 454 SR ARV D & 0 R HTH B)
HI5ikE R 7 BHAR 40 um BUKLAERERIA T RS EI L, K IUHR 73 BOREA ol X 45 00 R\ Rl X o 7 ARLE B ik b i 3R
AL B A, R FCAE R A X B R, T b B A Ui B AR i AR AR ) B AT SBWT b o AWIE FE by e ik o A o
FRARRTRL) A R AL 1 I A 2 Tt

KRR BERMAKE: MR REY: WAL R R AL
PESES: TKI123 XEFRIZES: A XEHS: 0253-231X(2022)04-1091-06

Experimental and Numerical Study on the Combustion Characteristics of
Standard Swirl Flame

LI Yi-Peng! HUANG Qian! MA Peng! Reinhold Kneer? LI Shui-Qing’

(1. Key Laboratory for Thermal Science and Power Engineering of Ministry of Education, Department of Energy and Power
Engineering, Tsinghua University, Beijing 100084, China;
2. Institute of Heat and Mass Transfer, RWTH Aachen University, Augustinerbach 6, 52062 Aachen, Germany)

Abstract In this paper, we develop a 4.2 kW standard mechanistic swirl burner for pulverized coal
combustion. By adjusting the primary and secondary air flowrates, three conditions with different
swirl intensities (with the swirl number S=0, 0.5 & 0.9) are investigated. We measured the flow field
and temperature distributions for the three cases. Under the full-swirl condition, the flame is de-
creased in length and stretched in radial range, as compared to the direct-flow condition. Numerical
simulation using OpenFOAM for each case agree reasonably well with the measured flame appear-
ance, recirculation zone, and temperature distributions. We further tracked the trajectories of 40-um
inertial particles in the swirl flame, revealing that some particles flowing downstream are possible
to reenter the high temperature area through recirculation. The evolution of the coagulation kernel
of fine particles is quantified along the ‘coal’ particle trajectory. It is found that the coagulation
kernel takes much larger values in the high temperature area, while flowing downstream the collision
frequency decreases dramatically. This work provides insights on fine particulate formation in the
swirl combustion of pulverized coal.
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