2021 %3 A Wl R F SR RAF RO Mar. 2021
58 2y Journal of Sichuan University (Natural Science Edition) Vol. 58 No. 2

E T FLIC 34 £ ¥ B MR EER

HoORMS,H o®t. K BN, e #, miEm
(1 R T Y 4 58 TRBE . KR 0300243
2. WAEK RIS 3 ) TR s 1000843
3. RAETRSN. KA 130012)

W OE. ATHhRAELYP R AT FLICEMTF SR B AR E 7 MW £ R E KK
RO BEAT HABAE DL, BEIALE R A R AZ K BT 4 R 3 M- AR KR AL TP HE L 0~0.5
m B K AR L .0.5~2. 1 m B94E K 3 IR B R 1. 0~2. 8 m [F T B MR- ER. 1200F
BE > EWERZ, W ERERZR BRE, — KRR AT 5B T8 R AR, B A 7T A iE
B3 — RRGR. ARBIRAT AL T R BRI B, 45 AR, 4o, 23R R 38 BRI AR A B
FE ) 80Y0~90%0 » 12 B ST BR MR B - B AR A R Z 09 1090 ~20%6 » A L3R Z kb s &, 3F 7T WA
MIBERMABESRAUNRBREEZRKEHTEREAC, GBI BT RABZRAAER. KX
ARIEBE DL 7 28 R 3B A F — R IA B AR R Ty X A9 AL R8s, Mfn 38 B IR B2 69 B 88,
KEEIR. AW RO B BAEEE L

FESES . TK6 MEAARINAD . A DOI. 10. 19907/j. 0490-6756. 2021. 025002

Numerical simulation of biomass grate furnace combustion based on FLIC
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Abstract; Based on the FLIC simulation platform, we have performed a numerical simulation study on a
7 MW biomass layer fired hot air boiler in Northeast China. The simulation results show that the bio-
mass layer can be roughly divided into three stages, the water evaporation section (0~0, 5 m), the vola-
tile emission combustion section (0. 5~2.1 m) and the fixed carbon combustion section (1. 0~2. 8 m).
The volatile content of this fuel is relatively high, the thickness of the bed after its precipitation is signif-
icantly reduced, and the primary air temperature is too low, resulting in a low fixed carbon burnout
rate, so the primary air temperature can be appropriately increased. According to the characteristics of
the fuel in different combustion stages, the air can be supplied on demand. For example, 80% to 90% of
the total volume can be provided during the volatiles escape combustion stage, and 10% to 20% of the
total air can be provided during the fixed carbon combustion stage. This improves the fuel combustion
efficiency, and can optimize the structure of the arch angle and the furnace arch coverage length accord-
ing to the flue gas temperature, and enhance the ignition and burnout of the furnace arch. According to

the simulation results, it is proposed to optimize the primary air and the air supply scheme to make the
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combustion more adequate.
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Fig. 1 The schematic diagram of biomass furnace
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Tab. 1 Ultimate analysis and proximate analysis of biomass
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Fig. 2a The temperature curve of flue gas
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Fig. 2b  The temperature profile of flue gas
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Fig. 3 The temperature profile of solid phase
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Fig. 4 The changes of composition contents
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Fig. 5 The release rates of compositions

== H]
——CO
0.35 ve At
00: —v-0,
0.30- ] +C0,
¢+ | <« H0
o2y | % Mo

R
Hg(ll()—‘ Y "‘k..«« ¥
00 05 10 15 20 25 30 35 40 45
P /m
B6 MAZES;RESHEN
Fig. 6 The changes of mass percentages of flue gas
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