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ABSTRACT

The combustion characteristics of metal fiber burner fueled natural gas with tail gas produced from reforming
process were analyzed on the point of flame stability and excess air conditions. Also, it was analyzed the
effect of energy efficiency improvement due to decrease the fuel input in reforming system by using residue
gases. As a results, it was confirmed that tail gas including hydrogen, CO and CO, could be directly injected
without any change of air control system in natural gas burner and also energy efficiency was increased up

to 30% maintained stable combustion.
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Fig. 1. Schematic diagram of burner system in a reforming system.
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Table 1. Prospect of tail gas composition after hydrogen
extraction among reformed gases

AAZES | 2A81(%) | BHE7ES | 2AEI(%)
CH, 91.31 H, 523
CHs 547 Co 9.4
C;Hg 2.06 Co, 36.6
C4Hio 0.96 CH, 15

N> 0.2 Na 0.2
A 100 Al 100
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Table 2. Comparison of properties between natural gas

and tail gas
_ Z3TIA
B AA7F~ U7EA |
T = A7k | H A7 (NG+TG)
T
(keal/N) 10,399 2,022 3,060
H|Z 0.62 0.69 0.68

e 2] 4= 13,243 2,428 3,699

o] 442 = (cm/s) 36.8 64.9 455
H 13.7
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Fig. 3. Required burner NG flow rate according to tail gas
addition to sustain the constant heating energy and
deduced excess air (%).
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Fig. 4. Temperature history in combustion chamber
during reforming process including tail gas return.
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Fig. 5. Burner fuel history during reforming process in-
cluding tail gas return.
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Fig. 6. Photos of flame comparison between before tail gas
injection(left) and after injection(right).
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