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Combustion characteristics of coaxial diffusion flame
with preheated air temperature and dilution level
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Abstract

An experiment using preheated air in the coaxial diffusion flame burner was
carried out in order to decrease NOx emission and improve the thermal efficiency.

Preheated air combustion generally produces

high NOx emissions but it was known

very well to reduce NOx emission by diluting the combustion air with inert gas in

preheated air combustion. In our study, N;
was utilized for fuel. We set the combustion

gas was used for diluent and propane
air temperature on 300K, 500K, 700K,

900K and dilution level from 21% to 10% in terms of oxygen concentration. NOx
emission increased along increment of combustion air temperature and decreased
along increment of dilution level(lowering of oxygen concentration in combustion air).

Flame-off limit with dilution level enhanced,

flame length became longer and the

location of maximum flame temperature became lower with increasing of combustion

air temperature.
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Fig.4 Flame temperature fluctuation with preheated air temperature
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Fig.6 NO emission with preheated

air temperature
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Fig.7 NO emission with oxygen
concentration in combustion air

_55_



oj2 <3l B & Add FEAAME
A A4Vt sbeSAA A9 A4 ¥
71 W9 A T2t @2 Z9716dA
Ai7F oy HH, 37 F9 Eax
o} g3l NOE TAAZIE 4kA7L
Aol A EHEg NO wAlzko] ZAsHA
He Aoz AzZdr ols Eg A
371 W9 A FE7F ZATe w2t
NO vj&&o] Ao HPHog FAse
AEE B gL I & 5 U

4 BE
5% B4 FPolN oQ BIIE o8
stod thev 2L ARe A

(1) A€ &7 %5:_7} Z7} 5ol wat

g9 ewsk Fhsgm, =% 89 2
of EF gl A 2 & A

o dmst da F/Y WEEEs
2o B2erlz Qda webd Hd A
dodol ) G A4t o|FoiX7] o
golt}.

@ d2 B/ LE7 Fohgdl wel
s 2ol WEo WA AL,

A
(3) NO ¥j&%& d4Ed F7] &7t 5
7hgtol ugt Fotsle BAEE RAFY

o, Az F7) WS An R ol
Bl wet s e
e dQ F7 LR F/HP wet
#9 27 37 Ho] 28 No A
gol GHFHHAW, 4a FE7t AT
of met §7) Fo dast WY F 9
£ @3 No 44 17 43 g
olct.

flr
oX
ot

N

@) 998 F7] =7 F7gd ot
A FEAA A ATt vt

1. Gyung-Min Choi, Masashi Katsuki, 20
01, "Advanced Low NOx Combustion Usi
ng Highly Preheated Air", Energy Conver
sion and Management, Vol 42,

pp. 639~652

2. Yutaka Suzukawa, Shunichi Sugiyama,
Yoshimichi Hino, 1997, "Heat Transfer
Improvement and NOx Reduction by Hi
ghly Preheated Air Combustion", Energy
Conversion and Management, Vol 38, No.
10-13, pp.1061 ~1071

3. Toshiaki Hasegawa, Ryoichi Tanaka, 19
94, "High Temperature Excess—enthalpy Co
mbustion for Efficiency Improvement and
NOx Abatement", AFRC & JFRC, Secti
on 9, NO. 9E

4, M. Nishimura, T. Suzuki, R. Nakanishi,
R. Kitamura, 1997, "Low-NOx Combustion
under High Preheated Air Temperature Co
ndition in An Industrial Furnace", Energy

Conversion and Management, Vol 38, NO.
10-13, pp. 1353~1363

5. Raymond Gabriel, Hose E. Navedo,
Ruey-Hung Chen, 2000, "Effects of Fuel
Lewis Number on Nitric Oxide Emission
of Diluted H2 Turbulent Jet Diffusion Fla

es", Combustion and Flame, Vol 121,
pp. 525534

_56_



