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The Study of Effects of Additives on the NOx Formation in
H2/O03/N2 Premixed Flames with Oxygen Enrichments

Ki Yong Lee and Young Suk Kwon

ABSTRACT

Numerical simulations are performed at atmospheric pressure in order to understand
the effect of additives on flame speed and the NOx formation in freely propagating
Hy/O»/N, flames with oxygen enrichments. A chemical kinetic mechanism is developed,
which involves 26 gas-phase species and 99 reactions. Under several equivalence ratios
and oxygen enrichments, flame speeds are calculated and compared with those obtained
from the experiments, the results of which is in good agreement. As hydrogen chloride
as additive is added into Hy/Oy/N. flames with low oxygen enrichments, its chemical
effect causes the decrease of flame speed, radical concentration, and the NO production
rate. It is found that the chemical effect of additive has much more influence on the
reduction of EINO than its physical effect. However, in flames with very high flame
temperature the physical effect rather than the chemical effect becomes more important
on the reduction of EINO.

Key Words : Flame Speed(3td4: %), Oxygen Enrichment(4t4 % 3}), EINO(NO &= 4),
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Fig. 1 The comparison of flame speeds with
several O, enrichment levels, present with
respect to equivalence ratio. Line: our
calculation ; Symbol: Ref. 13
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Fig. 2 Fame speeds for several flames with
50% O, enrichment level.
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Fig. 3 The physical and chemical components
of additive influence on flame speeds for
flames with 50% O enrichment level at $=15.
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Fig. 4 The concentration profile of radicais
for the $=1.0 flame with 21% O enrichment
level adding HCI or CO, as additive.
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Fig. 5 The concentration profile of radicals
for the $=1.0 flame with 50% O enrichment
level adding HCI or CO, as additive.
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Fig. 6 The physical and chemical components
of additive influence on EINO for flames with
21% O enrichment level at $=2.5.
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Fig. 7 The physical and chemical components
of additive influence on EINO for flames with
50% O: enrichment level at $=25.
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