W AR E TR 2026,42(2) :266-274 Electric Power Technology and Environmental Protection

EFYEEMNHNRGZ SHBEE BRI

ISR 7S PR 1 R} o - S/ RN /1% S S S 3 BE Sl Y C
(1. B aeAbee L) & o AR TAENE] , 28 ¥ 2430512 A KR FRRSIREFR,ILH &7 211102)

HE: (BRI BENE R B 2 AZAHS N, HELSOEREZ AN ZHRTH T, 2 HELNAL THREH L &m = AR
T, A AR RIEBORIAME G P R X B AR AHHEBGBRRIE , I H 2GS ANk, 260X E —
KRR A R A [ FE]A LA ® T 330 MW AL Z A 364 £ %A B0 AT 0,k FRABRE I 47 T 2 — KR
BARAG BEY AR T — KRR R W T m/s B E 1 m/s SR L oA Aoy £ 09 % vh; BTkt 1147 R B3R
oo AR AL 2 5 Pl L s T RO KU R 3 6 A AL R (BRI R AN, ZAHB E— KRB G, RIAHEKER S
SR, BARE B G TATH RIS R R, %55 F % 320 C, A B A 8 JE 282 °C, A MR BRI T &1+
— RN FEE G EH 0T FE, R E2 m/s B RA A CO KA B, B3 3~T m/s Rk T-FHEL MRS
Wl AA T R KA R A o Bra kit RARAR, M o 38 K, Ik AR LM N G 3 K, % o=8.5" iR AR ik 3 &
DME0132 M [ BRI AL R AN AAZ AEHET NBTHARLAEL SRR TR, T EMHH R %W
RIGFRREETE B AAELEE L,

KGR H 0 R B 2 A, — KRR ; AR AL

FE 2SS TKO1; TM621 XEHS:1674 - 8069(2026)02 - 0266 — 09
XERFRAERG: A DOI 435 :10.19944/j.eptep.1674 — 8069.2026.02.009

[BIAARERII &R, 444, 2, 5 A TRAEMAHH RAZARBE IR R[T]. & AHHRE F4%,2026,42
(2):266-274.
LANG Zhigiang, GUO Weiwei, YUAN Bo, et al. Research on explosion-proof of exhaust gas transfer device in
pulverizing system based on numerical simulation[J]. Electric Power Technology and Environmental Protection, 2026, 42
(2):266-274.

Research on explosion-proof of exhaust gas transfer device in pulverizing
system based on numerical simulation

LANG Zhigiang', GUO Weiwei', YUAN Bo', YE Kangjun', GU Dongfeng', ZHANG Yungin?>, ZHAO
Lingling”

(1.Guoneng Shenwan Ma'anshan Power Generation Co., Ltd., Ma'anshan 243051, Anhui China; 2.School of Energy and
Environment, Southeast University, Nanjing 211102, Jiangsu China)

Abstract: [Objective] When the exhaust gas of the coal-fired unit pulverizing system is transferred, the high-volatile
pulverized coal is driven by the exhaust steam at a high speed, and it is easy to form a dust cloud with the participation
of oxygen and cause an explosion risk. In order to reduce the deflagration risk of the exhaust gas transfer device of the
intermediate storage bunker pulverizing system after the lean coal is changed to bituminous coal, and improve the safety
performance of the pulverizing system, it is necessary to set the flow rate and bottom inclination angle of the primary air
box reasonably. [Methods] Taking the exhaust gas transfer system of a 330 MW unit in a power plant as the research
object, numerical simulation was used to analyze the flow field and temperature field inside the primary air box. The
influence of reducing the primary air velocity from 7 m/s to 1 m/s on the devolatilization and enrichment of volatile matter
was studied. Meanwhile, 11 types of air box profiles with different bottom inclination angles (a) were designed to
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compare their flow field optimization effects on the pulverized coal accumulation risk areas. [Results] The research
shows that after the exhaust gas is transferred to the primary air box, a low-velocity zone exists at the bottom, which is
prone to pulverized coal accumulation. Moreover, the hot air flows downward along the wall to form a local high-
temperature zone with a maximum temperature of 329 °C, exceeding the pyrolysis temperature of pulverized coal
(282 °C), which provides conditions for deflagration. The primary air velocity has a significant impact on the enrichment
of volatile matter: when the wind speed decreases to 2 m/s, the CO concentration in the air box reaches its peak.
Maintaining a wind speed of 3-7 m/s can balance the devolatilization and carry-over of volatile matter, which is beneficial
to system safety. The bottom inclination angle (a) of the air box affects the volume of the low-velocity zone: as a
increases, the volume of the low-velocity zone first decreases and then increases, reaching a minimum of 0.132 m?
when a =8.5°. [Conclusion] The research results provide a quantitative basis for the adjustment of operating
parameters and structural optimization of the exhaust gas transfer device in the pulverizing system, and have reference

significance for the flow field research and potential safety hazard control of similar pulverizing systems.
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Figure 1 Overview of exhaust air transfer system and

flow line simulation
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Table 1 Properties of pulverized coal
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Figure 2 TG-DTG curves of pulverized coal
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Table 2 Gasification reaction kinetics parameters

M2 BN Al(s™) E/(K]-mol™)
mv_vol + 1.706 0, — CO, + 1.543H,0  2.1x10" 2.01x10°
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C(s) + €O, —2CO 2.2x10° 2.20x10°
C(s) +H,0 —» CO +H, 1.1x10° 1.82x10°
CO +1/2 0,— CO, 3.2x10"2 1.67x10°
H, +1/20,— H,0 2.5x10" 1.67x10°
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