%%ﬂ%‘— —'=J ﬁ* 2022,28(6) : 639-651

Journal of Combustion Science and Technology DOI 10.11715/rskx;js.R202206012

RS E NV R R EREREN ST

BN 2
(1. FEPBL2ERE ST m RS s 2 R FE S =, dbat 1001903
2. WEREGE R TR 2B, JEET 100049)

B OE: BRARE KBRS PR RS, B R BRSO TR BRGSO T I SR AR
SRR BURIRGE R 0 B KALEE, IJZ TRAIREE I KALRIA T, BB TR A E KHLHE. R m <
TARBE R N — I . R BR R SO IX | SRR X SRR X3, AR K RSS2 ) T A R K
IO DX 5 TR KA i) DX ) A RO A T, ] 1 — S R B IR B i AR [ SR R e 5 7 DX A
B, ARAHOR U BE X TR AR SR IEARRE . $1 0 LA S 03 AN A e A R e PR A o 3 K2R ROk
FlRER T JOIRBL BB L, AT SRR i 40 D KOHLEE, JF 1538 & B e FEME R . PR 2R
TEFMRMAEE . w50 il 23 THRBE AR AL it vl 8 M i IS RO MO SR S5 D T, TR AL 3 T BE R R BE-B AR 1) ik
A

KB BRI &AM BAEMRWE; FRSaHT
HESES: TKI16 XEFRER: A XERS: 1006-8740(2022) 06-0639-13

Ignition Mechanism of Pulverized Coal Flow and Analysis of Optimal
Pulverized Coal Concentration

Wei Xiaolin">
(1. State Key Laboratory of High-Temperature Gas Dynamics, Institute of Mechanics,
Chinese Academy of Sciences, Beijing 100190, China; 2. College of Engineering Science,
University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The ignition mechanism of pulverized coal flow is the fundamental of pulverized coal combustion, and
the optimal pulverized coal concentration is an important parameter for pulverized coal combustion stabilization
technology and burner design. Based on the zonal ignition mechanism of gas laminar premixed combustion, this
research initially investigated the ignition mechanism of laminar pulverized coal combustion flame, and then ex-
plored the ignition mechanism of pulverized coal flow. The process of pulverized coal combustion is divided into
primary and secondary preheating zone, ignition reaction zone and burnout zone, and it is assumed that the igni-
tion of pulverized coal is mainly controlled by the preheating zones and ignition reaction zone. At the same time,

the heat transfer modes in different zones were decoupled, and different kinds of preheated sources in the primary
and secondary preheating zones were identified. The influence of pulverized coal concentration on the ignition
characteristics of pulverized coal flow was obtained through zonal heat balance. The new idea was proposed that the

combustion heat of volatiles and a small amount of char was used as ignition supplying heat to evaluate the ignition
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status of pulverized coal flow, and then the zonal ignition mechanism of pulverized coal flow was obtained. The

reasonable optimal pulverized coal concentration was predicted. The research results can provide the basic support

for high concentration pulverized coal combustion technology in the aspects of oxygen fuel combustion, high tem-

perature air combustion, and the stable combustion of pulverized coal during the flexible modification of coal-fired

power plants.

Keywords: pulverized coal flow; ignition mechanism; optimal pulverized coal concentration; theoretical
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Fig.1 Velocity field and temperature field of pulverized
coal in tangential corner fired boiler
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