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Table 1. Characteristics of low calorific gases.

Discharge cycle gases from Projected fuel
coke ovens composition
Carbon black from air
waste gas (%) | Rich gas part Very lean gas | plown lurgi
£ le(% part of as
of cycle(%) cycle(%) g
Y ° process(%)
0, 0 0.7 6.06 0
H, 6.02 2.4 2.4 19.6
CO; 2.76 34 34 13.3
N, 36.26 29.4 29.4 37.6
C.H, 0.16 0 0 0
CH,4 0.1 4.6 4.6 55
(¢0) 6.3 4.6 4.6 13.9
H,0 48.0 54.9 54.9 10.1
CV 5.0 MJ/m’
(1,190kcal/kg) cv
CV 1.49MJ/m’ | much of CV 0.744M1m* | €V 5.06MJ/m’
(355 kcal/kg) comes from (1'77 keal/kg) (1,210 kcal/kg)
tars and g
hydrocarbons
Stoichiometric
air/fuel ratio 0.48 2.03 0 2.16
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Cyclone Combustor
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Fig. 1. Multi-inlet cyclone combustor[1].

Fig. 2. Swirl burner/
furnace system[1].
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Table 2. Combustion results with swirl number variation

LPG Toluene Swirl Temperature(C) TvTi €O ap  han Elgé’r‘g
(kg/h) (pm) number Ty Th  ATv ATh (C) (pm) (MmAD (U (e

2.8 938 736 297 349 649 1 18.9 0.451 34109
2.88 0 55 934 672 222 433 648 1 20.7 0.49 34109
11.1 947 782 163 472 647 1 18.4 0471 34109
2.8 889 772 160 242 523 22 23.2 0.521 27500
1.51 2400 55 874 696 111 319 508 18 26 0.587 27567
11.1 912 771 39 321 533 2 19.9 0.541 27587

2.8 848 - 135 - 482 111 23.2 0.521 23234
1.15 2400 55 834 - 94 - 467 128 25.8 0.6 23269
11.1 858 - 30 - 474 33 19.9 0.541 23291

air to combustor/air to burner room = 0.87:0.13

Tv: average temperature in combustor, center-axial direction

Th : average temperature in combustor lower part, horizontal

ATv : temperature difference between upper and lower part of combustor
ATh : temperature difference between wall and center of combustor lower part
Ti : combustor inlet temperature

AP : pressure loss, inlet-exit

Fan power : power consumption of F.D Fan and I.D Fan

Input energy : higher heating value of toluene and auxiliary fuel

2. Total air flowS 2.44Nm’/min®]A] 1.94Nm’/minZ 7AAA 4T AL retention
timee 0.5%°A 062 F7istth ol A He oF 20% HaHw 2
28 S oF 40% o4 Mobd W ohizh Be LPG AHEFINE ALHFl T

S5 3H4T.

3. Combustor “3To| A combustor wallol] t3}e] tangential W3S F FFEHT 3rd air
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