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Solid-Air Two Phase Flow in a Pulverized Coal Boiler
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Abstract: In the case of coal-fired power plants that operate on a continuous supply of pulverised coal to furnaces,
maldistribution of pulverised fuel often occurs as coal particles are pneumatically transported from the mill through
ducts consisting of numerous bends and straight sections. The study was carried out on a coal-fired boiler with capacity
of 70 tons of steam per hour. Iso-kinetic sampling of pulverized coal was performed to find out the airflow rate and coal
flow rate in the two-phase flow. With baseline operation parameters from a cogeneration boiler, computational fluid
dynamics (CFD) software was used to simulate the two-phase flow. Based on simulation results, the best sampling point
was the location of 3D - 5D straight pipeline. The influence of sampling error was minor in these locations.
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Figure 1. Pulverized coal bias phenomenon in pipelin®
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Figure 2. I so-kinetic sampling configuration
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Figure4. Thegrid mesh distribution of pipeline
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Figure 5. Schematic diagram of the pulverized coal boiler
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Table 1. The specification and oper ations conditions of the pulverized coal boiler

R 1 BRI SRESH

TiH AT ity
LAPAEICE single-wall
IRBEbL R 4
IR coal
FARRE ton/hr 70
PRRHAFE R kg/hr 8200
CEWALT T kW 10,000
FHIREN kg/em’g 87
FAERIRE °C 495
LR keal/hr 55 % 106
B R % 89
BIPARA (L x W x D) m’ 11.5x 4.6 x 4.3
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Figure 6. The particle sizedistributions of different pipelines
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Table 2. Comparisons of coal/air flow rate

®2 BEESINERELE

A1
| m Primary Air (kg/s)

R Al A2 B1 B2

'1, 8 . m Coal Flow (kg/s)

B2 1::19 0.436 04215 1.3 A2

R R (kg/s)
IR 3.09  3.09 358 273

—RASRE (f/min) - 4850 4941 5834 4520

-RZE S (kg/s) 128 130 154 1.19

0.414 0421 043 0.436

AR IREL 3.09 3.16

Table 3. The mass analysis of pulverized coal

= 3. MEARTRESH

A1 S i At
B Passing -50 mesh ){% }:7!: =

/T 50 mesh

/INF- 200 mesh

W Passing -200 mesh

Al 99.9 81.6
A2 99.9 60.0

B2 99.8 99.9 A2 Bl 99.6 78.3
B2 99.8 84.7

FYIAE 99.8 76.2
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693.061
690.618
688.175
685.732
683.289
680.847
678.404
675.961
673.518
671.075
668.633
Pressure [Pa]

619.087
616.273
613.459
610.644
607.83
605.016
602.201
599.387
596.573
593.758

590.944
Pressure [Pa]

Figure 7. Theflow field of pipelinesfor mill A: (a) Al pipeline PA = 1.28 kg/s; (b) A2 pipeline PA = 1.3 kg/s
7.A BN ZBEERASFHY: (2 ALIBEE PA=128kg/s; (b) A2 ¥IEE PA=13kg/s

562.529
554.337
546.144
537.952
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505.183
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Pressure [Pa]

790.817
788.949
787.081
785.213
783.345
779.609

777.74
775.872
774.004
772.136

Pressure [Pa]

Figure 8. Theflow field of pipelinesfor mill B: (a) B1 pipeline PA = 1.54 kg/s; (b) B2 pipeline PA = 1.19 kg/s
[ 8. B BN Z M EERIG SR : (3) BLIEE PA=154kg/s; (b) B2 #HEE PA=1.19kg/s
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