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Abstract

Due to the shortage of water resources in our country, dry slag technology is advocated, but air
leakage caused by air-cooled dry slagging system is unavoidable. In order to avoid air leakage, a
new indirect water-cooled dry slagging method is proposed. Numerical simulation is used to study
the motion state and cooling effect of bottom slagging under the new slagging method, and the ad-
vantages and disadvantages of the new slagging method and the traditional slagging method are
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compared. The results show that the new slagging method strengthens the mixing between ash
particles while transporting ash, and the slagging temperature is more uniform. The cooling effect
is slightly lower than that of the steel belt transportation method due to the reduction of heat ex-
change area, but it still satisfies the slagging cooling in the transportation stage, and the ash tem-
perature decreases from 523.15 K to 449.9 K. Under the new slag discharge structure, the slag
temperature no longer decreases significantly after the cooling water flow velocity is higher than
0.5 m/s.
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Figure 1. Illustrative diagram of model structure
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Table 1. Physical properties of ash and steel structures

F 1. EMNEEAR IR

SH(HRAL) VRIS el
7 % (kg/m”) 2300 7800
# F A5 5 (Pa) 1e 2¢e!!
THRA L 0.3 0.3
W ZH 0.5 0.5
FEE R R A 0.9 0.637
BB R A 0.04 0.04
TEAR B —
HAZ(mm) 1 —
Ktz A Bz —
WA (K) 523.15 313.15
L # (1/(kg-K)) 850.4 574
S EH(W/(m-K)) 1 40.4
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Figure 2. Pipe heat exchange grid irrelevance verification diagram
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Figure 3. Ash particle movement diagram (steel belt conveyor (left) scraper conveyor (right))
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Figure 4. Movement of particles in the central section
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Figure 5. Movement of particles in the cross section near the baffle
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Figure 6. Temperature distribution of ash particles in steel belt conveyor
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Figure 7. Temperature distribution of ash particles in scraper conveyor
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Table 2. Comparison table of cooling effect
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Table 3. Physical properties parameters
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Figure 8. Indirect water-cooled steel structure temperature distribution with position
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Figure 9. Indirect water-cooled cooling effect with cooling water flow rate
9. [E)E7KQ I AN RFEIS ENKRIE L L E]
5. &g

1) FIBGEHLAT LA ROAE rh O AT 54 TR, HEEIR 5], e A st i
BESZENSE, HHTHIERS, SEURE SRR AL AR T 49.38%, BT AR E KR K&
EIAHIE& L T I R Is8nL, BBt R 523 15 K TS T, AT AR 73.25 K, HHEIRJEZ4N

DOI: 10.12677/aepe.2023.113013 110 ML) 5 REYR L R


https://doi.org/10.12677/aepe.2023.113013

K, A&

449.9 K, A LIz R P HRA K74 2 EDR

2) A EIKE AR L oA S AR A SR, AR AR, WA AR =, EAGERE BT, A EIKE
AR YL 25 OB/, BRI AT v A KR
E&mE

B X B AR R 4T H (52072081)

SE K
[1] EXBE, FFREME, 7, & PIRIERST R 600 MW HLEER Y MERERIRSNA[T]. #J71 R H, 2021, 50(4): 126-31.

[2] XUEBEE, BREIER, B4EfE, S5 PrUsis RO PR B & NO, 2E BEBREBURR M IR [T]. FULBE CFE2#4R, 2019, 55(24):
210-215+226.

[3] E#k#E, & ke, K] TREEE RGP RCR 2RI R a M [, WEE T IER, 2010, 28Q2):

52-53+56.
[4] BEEA&R. HuiEr T8 KRG REER B R H ST SR B [D): [l ). dbat: b Jidb D)
K2, 2002.

[5]1 fIEMG, x)Z=%5, Mg FHEE RS T ReCUER AT 7 N ). _EIE1TRE, 2021(6): 619-623.
[6] FEIN, KZE, FAAE, S5 BEIRA FIKEIKEN S8 R ot 77 [0, #J1KH, 2009, 38(3): 75-77+80.
[71 ZER, BYF, D PUHRAFH RGBS HT[I]. Ik, 2014, 43(1): 6-10.

[8] Barati, M., Esfahani, S. and Utigard, T.A. (2011) Energy Recovery from High Temperature Slags. Energy, 36,
5440-5449. https://doi.org/10.1016/j.energy.2011.07.007

[91 FUNR. BEABSRAREAT D] (W2 3], et EHEKE, 2011,
1 kR BRI S B A L B KA BE IR JI AT TR T, 2022, 35(7): 133-140.
[11] B3, R, £, & AR R ENL P BRAA MY HOS s 7], #J1KH, 2019, 48(12): 69-74.
1 MR, #iBiw, T4E, 5. FT EDEM-FLUENT #i& RS BILBR HimY Suashp]. #leEsER s T,
2022, 22(3): 1004-1010.
[13] A T RGAE AR ERE T AT AR & [D]: [ 20018 30]. bt fedbs ik, 2017,

[14] Qiu, L., Sang, D.W., Li, Y.L., et al. (2020) Numerical Simulation of Gas-Solid Heat Transfer Characteristics of Porous
Structure Composed of High-Temperature Particles in Moving Bed. Applied Thermal Engineering, 181, Article ID:
115925. https://doi.org/10.1016/j.applthermaleng.2020.115925

DOI: 10.12677/aepe.2023.113013 111 ML) 5 REYR L R


https://doi.org/10.12677/aepe.2023.113013
https://doi.org/10.1016/j.energy.2011.07.007
https://doi.org/10.1016/j.applthermaleng.2020.115925

	煤粉炉水冷刮板式干排渣技术研究
	摘  要
	关键词
	Research on Dry Slagging Technique of Water-Cooled Scraper in Pulverized Coal Furnace
	Abstract
	Keywords
	1. 引言
	2. 模型构建
	3. 数学模型及网格无关验证
	3.1. 数学模型
	3.1.1. 颗粒运动及换热计算模型
	3.1.2. 等效介质假设法计算模型

	3.2. 网格无关性验证

	4. 结果与讨论
	4.1. 运动过程分析
	4.2. 换热分析

	5. 结论
	基金项目
	参考文献

