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Ignition and Combustion Phenomena of a Coal-Water Slurry Droplet
Kook-Young Ahn, Seung-Wook Baek and Kwan-Tae Kim
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Abstract

The ignition and combustion characteristics of CWS droplets were investigated in the post
—flame region generated by a flat flame burner. The effect of radiation by screen and heating
elements was taken into account. Also, the theoretical calculations considering the temporal
temperature variation have been performed and compared with experimental results. The ignition
delays were reduced by the radiation of the screen or heating elements. Therefore the radiation

was considered to play some role in predicting the ignition delay.

T 2 FovtaY] 25, &5 5o wWE g
M 2 < AAHeE Basdg, Fu 592 0,-Ar 59
7] stollA ckd CWS alAo] Zub ul Hsle Al
Aesez] 4HL2 gk HAFe FA wfel  o]BHoz AAY & A vmagl o, oL
Af A2 FashA QAo o 9o odFolqi ohd Wie exl FoAdn A
M, AAlel Bk v Wdler £Rda A s} ol wizta) AF 2ol Wl glm oiul
7l Aol 7hestel Fefe] FRHAE dadas  dxe opAe FHE 2m 9otw AAsAc
Had Mzste] AHEE 4 ke ool 9} Antaki®e £ele] AAue i 4dRo] Zwrsle]
wrebd Hebgeis] oo Aol B AT A Zuwie] FolBA| Ho Zuiw uigze on
T3 AYsae glovt e ARy FF 5 2o nASo] WAHD, Sy uEL 34 v
v A4 g AT S S o] ohoFal Al Ro] EEIE Ll AdHz S50 9o}
of obAl AAZS A e glow) wehe) oJAE 3 YZle] Mo FWHAS o)ZHoz 4}
et At 22, o] Ee Fuw wppZe ex i o
CWS 4ol #% 4724, Yaost Liue e olaldie Zwrexel 2w 7443
CWS 449 st ol Aol B 71222l 54  Kolb $We CWS o§=el Hsho] njx)t djEodx
= 22 47 deld Ad¥Hez Aeslgew, 2ol W HAlddge] &L e sk
olE& ®F, 4o 2], CWS dxZFe Me  Walsh 590 448 H3udS o]Eshe] 2alg
HR, AN Al s € HH g o o) diele] A4l w Ade 4
39, 4EAe4Y Frozpalz Alstadet o2 Ag" APx7 ol gF
G AT AR LA TS DA o Fgo] AujHolgion}, A" =7



kA S EAgAel GRS
4 Aoz olxsiglond, wel aldel 4grt ¥
o Rgnch Adge) Aol 2 A
oleb wna geh

Cho 5©¢ &eje] aixe] A£H4S

=4
5‘_04

,
nZ

& fo obow T

Aok gu 32

2 g

o

2
l\
ox
o
o
2
M
>
(3{_:
lo
e
off e L T ol

T O
-

i

Yao2} Manwani®% C
4.2 CWOS o8& o] 8 5}9

ot §)
o
2

ng

3ol
019} 7ho] CWS ool ek o= AHge vt
Elo gk o] &H ol 17} 8] g 5] o 2| 1
| %‘“—J A3 S olad Aol olg e o
Ao, uheba, &
CWS(Coal —Water Slurry) d 5.¢] gl = &
AH o AL EHE AAHE 57
o] Al alaE AA Aztsted AU
o] & o]jgndlr w8 mafolch ,
g7 z=Ael wel dAY 2rsb dHol vl
olo} Ao At A A

A A o

Ao g

28 59

2 st ol Qdagag dl4s)
Agaae Fig leld 2& 9

d, Az B azle el
g AAse] FEAAY Folt 2L st
R TR B % 248 4 9

633

Computer

Specinien &
Thenmocouple

Cares
iy Daw Avquisition &

Trma,
8¢ Control System

Analysis Systemn

X-Y Traversing Device
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Table 1 Properties of coal used
Coal
species Pingshou coal
Item
Proximate Moisture Ash Volatile matter Fixed carbon
analysis
(%) 4.1 12.0 33.7 50.2
Ultimateanalysis Carbon Hydrogen Nitrogen Sulfur Oxygen Ash
0,
(%) 69.03 4.36 0.35 0.71 13.04 12.51
Heating value 6,180 kcal/kg
True density 1,444 g/cc
Initial def ti Hemispherical
Ash fusibility mital deformation ermspherica Fluid temperature
) temperature temperature
(C
1,280 1,660 1,680
Table 2 Chemical analysis of ash
Constituent Si0, Al O CaO Fe,0; K,O MgO MnO Na,O [ P,0s TiO,
Pingshou
coal 39.70 42.20 1.41 10.34 0.23 0.0 0.03 1.74 0.61 1.82
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