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Nitrogen Dilution Effects on Liftoff Flame Stability in
Non-premixed Turbulent Hydrogen Jet with Coaxial Air

Jeongseog Oh* -+ Youngbin Yoon**

ABSTRACT

The study of nitrogen dilution effect on flame stability was experimentally investigated in
non-premixed turbulent lifted hydrogen jet with coaxial air. hydrogen gas was used as a fuel and
coaxial air was injected to make flame liftoff. And both of the fuel jet and coaxial air velocity
were fixed as up=200 m/s and ua=16 m/s, while nitrogen diluents mole fraction was varied from
0 to 0.2. For the analysis of flame structure and flame stabilization mechanism, the simultaneous
measurement of PIV/OH PLIF had been performed. It was found that the turbulent flame
propagation velocity increased as decreasing of nitrogen mole fraction. We concluded that the
turbulent flame propagation velocity was expressed as a function of turbulent intensity, even

though the mole fraction of nitrogen diluents gas was changed.

Aa Y 7txrt 43199 g9 mXe FE%S AdPFez AT di e F4olH
FAa3AS FAAT7] fete 53718 AT ol 49 £E=% 200 m/sola FEF 7)Y
£ 16 m/s2 IAGSATY. A Y rtae dE FFE]Y FYEIEINeH A 8 B39
0~20%7HA] FU48tRAth st TEEA S f8te] PIV/OH PLIF SA1574 7S AHSstlth ¢4 ¢
absled FEAgg AFS Bt A vt FY wEt AsYd =ole SR eH, 4R sk
Ao&Ees ot a2ea 4R SddgEes 3R 342 2382 5 UG
Key Words: Lifted hydrogen flame(5~4&:%-73}¢), Nitrogen dilution(84 3]4]), Simultaneous

PIV/OH PLIF measurement(PIV/OH PLIF &A] &%)
—— Lo =

* Agdga NAgTTER
= Aguga 7)A G

AgA AL, E-mail: jeongs5@snu.ac.kr sl (lifted flame) YREZQI =Fo] ¥

— 393 —



2te 3} (attatched flame)oll WISl 3td "Wt
o Ao &utal &3to) s st AUt A1
NOx #i7|¥i &= o] we & 7k sl
o a2y ste] e g Qa 9ol kst
= 990l Fol=v @il Utk
Muniz¢} Mungal [1]2
ain) & AHEE 293 AFolA g

= &
MY Ee AYES HPHECE B3 5
3

£ AH(leading point) o & A3ttt o] uj
stawelM e 3 vEE (flame
velocity) = =&
intensity)ell ®lg|ste] Frsitte A&
S EEREIE TR ERIS

turbulent

2

A AR ZA Q479 dolA B 387,
3 PSR S A REOE AL
A7) 200x200 mm® LH1S}F 800 mm =o]9
AHE A3 Jon FeE HTo] 7hsd)

NA:YAG laser

DAQ system for
ICCD camera

Fig. 1 Schematic diagram of simultaneous PIV/OH
PLIF measurement setup
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Table 1 Experimental condition

Case 1 Case 2 Case 3
ug, [m/s] fixed as 200
u, [m/s] fixed as 16
Re * 6654.5 10876.7 14610.8
X2 0.0 0.1 0.2
L [mm] 536.1~592.8 477.1~525.0 363.1~394.5
H [mm] 54.9~57.5 58.2~62.6 70.1~76.8

_Updp

#* Reg where v :kinetic viscosity for H, and N, mixture at 1 atm and 20°C
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Fig. 3 Experimental approximation of turbulent burning
velocity and rms flow velocity fluctuation
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