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Flame Stability and NOx Formation

by Micro scale Turbulence

I.SKim, J.M.Seo, G.S.Lee and C.W.Lee
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The effect of micro scale turbulence on flame structure and stability were experimentally
investigated by changing the area of micro turbulence generator(MTG) and air velocity in
terms of low NOx and high efficiency combustion. NOx and CO concentration were also
measured for different MTG areas to investigate whether a vane swirler having MTG has a
possibility of using as part for low NOx combustor. From the obtained results, it is shown
that flame stability region increases and flame size becomes small as MTG area increases
since. MTG in itself makes small scale recirculation flow and swirler does large scale
recirculation one. It is also shown that low NOx concentration(about 20~30ppm@O02 11%)
is achieved for all MTG areas without any increase in CO concentration regardless of air
velocity range tested in this study when the equivalence ratio is 0.7. The results obtained in
this study can give basic guideline for the design of compact low NOx high efficiency
combustor using a vane swirler having MTG.

MTG : Micro Turbulence Generator
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Figure 1 Schematics of experimental apparatus
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Figure 2 Details of test nozzles
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Figure 3 Schematics of swirler
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injection, (b) for vertical multi nozzle fuel injection.

Equivalence ratio
(a)
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Figure 4 Flame Stability by MTG area and air velocity (a) for coaxial single nozzle fuel
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Figure 5 Some photographs of flame when U,,=16 m/s and @
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Figure 6 Emission characteristics change by MTG area rate.

et dREATlo) @ Aesol

Veln dAgel 79 4R 35 o
Z3to] Z o] FojHA AHAA AArHFH
glojxel ZEH medo] ZOJET}

€ 2 s F1 3o cos:
GREAVE AR Aol
FI1&E BAQ WEe &
fozRE sded dHL
dl slolaz 2AL FRE
NOx& %% CO¥
Azs A7t 7hss

cEELIEPO IR

o o
= o> b

(M gt rlo oo J
U2 o > B 1| rfr = a2 ofy

L

O

Xy, @

H‘l FOI' Oﬂ

b o
ot >
ot

RN
N
il
N
R
off
ol
o
)

o K HOP N3 oo oo

Uﬂﬁ-{nénﬂm;
M2 ge WE

(1) Syred, N et al., Combust and Flame
23, pp.143 (1974).

(2) Sato. H et al,, Journal. ASME 120, 41

(1998).

(3) Maughan. J et al., Journal. ASME
118, 78 (1996).

(4) Miller. J et al.,, Combust. And Flame
43, 81 (1981).

(5) Kim. I et al, SAE  paper
SAE2000-01-1931 (2000).

(6) Mathur, M.L. and Maccallum,
N.R.L.,Swirling Air Jets Issuing from
Vane Swirlers PARTI:Free
jets, J.Inst.Fuel,39,214 (1967).

_62_



