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Analysis of Gas-Solid Flow for the Optimum Design of Coal Splitter

Simkyun Yook, Jaewook Ryu, Ikhyeong and Sangryong Lee
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Burner(¥ 1), NO(@ 44}t 3} &), PDPA(Phase Doppler Particle Analyzer)

Abstract

The experimental investigation of a coal splitter used in the SOOMW(e) boilers of fossil power plant is
carried out to validate the design criteria. To predict air flow and the amount of particles at the exit, velocity
and the weight of particles are measured on test planes using the coal splitter model with two-dimensional
phase doppler particle analyzer and the glass fiber filter. It is found that the position of guide plate influences
significantly both flow rates of gas and particle at the exit. Gas flow rate was a linear function of the guide

plate, whereas particle flow rate was a exponential function of it.
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Fig. 1 Geometry and design conditions of coal splitter
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Table 1 Non-dimensional parameters

Non-dim. Parameters Model Actual
Re, Srid 1.965x 10° | 5.672x 10°
17
DV
Re,=—F 50.668 72.013
v
Dy
St=pLL- 0.827 0.705
18uL

Table 2 Specifications of PDPA system

Types of Beam Green Beam | Blue Beam
Wave Length(}) 0.5145 um 0.4880 um
Fringe spacing (dy) 4.2310 um 4.0130 um
Fringe count 55 55
Beam waist 0.2340 mm 0.2219 mm
Measuring probe dia.(dg) 0.2344 mm 0.2223 mm
Measuring probe length (1) 3.8550 mm 3.6560 mm
Measuring probe volume 0.1100 mm’® | 0.0940 mm’
Focal length 500 mm
F* number 8.224
Beam separation length 60.80 mm
Beam angle 3.28°
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Table 3 Air flow rate at lower duct

Guide plate (Y/Yg) -1 1-05] 0 |05 1
AirFlow| UpperDuct |[3.03 | 2.94]2.772.53 | 2.26

(m*/s) | Lower Duct | 0.02 | 0.18 | 0.47 | 0.73 | 0.95

Lower Air Flow Ratio (%) § 0.6 { 5.8 [ 14.5[223 | 296

Design Error (%) -49.4)-442}-355)-27.7-20.4
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Table 4 Coal particle flow ratio in exit ducts

Guide Plate, Y/Yy -1 1-05] 0 |01 1
Upper Sampling Flow (Ipm) 20.7120.1119.0|1731155
Duct [Collected coal weight (mg)| 97.71 70.8 [106.71 93.4 | 72.1
Lower Sampling Flow (lpm) 001| 1.3 134 |353] 69
Duct {Collected coal weight (mg)] 0.1 | 03 | 1.4 | 1.7 [29.
Lower Particle Mass Flow Ratio (%)[ 0.1 | 0.3 [ 2.0 ] 10.1 | 28.8
Design Error (%) -69.0(-69.7|-68.01-59.91-41.2

Lower Duct Upper Duct

(a) Y/Yr=0

Lower Duct Upper Duct

(b)Y/Yr=1

Photo. 2 Photograph of the coal particles deposition on
glass fiber filter
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Table 5 Input variables of Rosin-Rammler distribution

Variable Value
1° Diameter (m) 0.500 x 10
2" Diameter (m) 4.042x10™
Mean Diameter (m) 5.923x10°
Spread Parameter 1.389
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