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ABSTRACT

In order to identify the characteristics of the flame transfer function gain, cold-flow transfer function
was introduced, which is the part of the combustion instability research. Nitrogen and carbon dioxide
was used to obtain the cold-flow transfer function and input/output variables was measured by hot
wire anemometry. Density and fluid flow rate affect the cold-flow transfer function gain and peak
frequency. In addition, acoustic resonance frequency affects the peak frequency of gain in the fuel

feeding line.
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v se o, o, %R OSL AT asone wos mume
ICAO : International Civil Aviation Organization Edol gk FuAA 9 F7F AAE A
ACEP : Committee on Aviation Environmental 71 Wl$ oHL AAHo|g. F, tried &
Protection g AS SAsiAde Add Zojdz ellA
CTF : Cold-flow transfer function o M8 Aar|sEo] RlEA Hesith
FTF : Flame transfer function ZIBEHoE NOx &9 o ]% < A 73}
Sn : Swirl number AelFe ALl e =71 23S AHolA
HWA : Hot wire anemometry A&7t o] FojHoket=H, ol fdAE A=
u : Velocity fluctuation 3719 AAd wed 3 ds dizxd
u : Mean velocity (fuel lean)oll Al A& F7AGo] o] Fojxofgitt. &=
q : Mean heat release rate g AL WA T3 2=EE7F NOxE
q : Heat release rate fluctuation AzeteEd sty diEe] s4adog 599
n : Gain 257 =4 F4HE SisdY FHr obd
T : Phase TEe 2EEXE Zte A& dAVE AY
st &gt ok AR 38 An ALz
I g davle Sddst 9 dALEQA
LM B o] FHekgh A4 FHjolr] W&ol olE Alojst
7] A% A7 wg @dstA o] FojA 1 Ut
AA A Z]F(IEA)ANA= Az 22dF o [4-6].
7t MRS drdAE e 4% TAE < ALEMAS ALFdAe dHHd5d T
st AAES] A H 7]E TR o Ase Y el dojves AR A9 &
&S AER oA Al g ZEF dY dE8H A T Tl TSI, dLE
I dFolgka AASATHI] o1& flsted s Hgo] FstA EAstE AS A4 el
9, LA 5 thAdA - g Fa &E0 7 AAHE Fad EAoIth. 87 W
7t 4552 Axen, ¥ 2R A ZpAbe| ol oldd ALBEtA o] TS A4gA ol
Ao AZL 9 7F2ER Al2="d tig 4 gk o g ALBERMAe] B AE W, o5
T7F @43t A o] FoA L Ut GEANA = oheF Azpste AT B B AFIE st A
g AsolA 28§ Thed Jh2ERIS Al gk F=a A7)
A dow, AWM~ A4 RDS (Remote 3t AEdre 2N darige Sy
Diagnostic Service)2t= AHAl Hlo|EHE 4T 2o JHEHFT EZ=€ kol g ALFFE Ao
T e AzEE vEstd AAHoZ A 2H 7 He dEie dsv 3719 Asiw), =
HA g EFska ATH2]. S g AE5H(@)er AFE + Atk
7184 SHolAE FANIEF7]F(ICAO) 39 AL re BEog Uz xdo] Hew
o] ZAFAA LS (CAEP)IA NOx 59 F£& BAagoAe deie ddatel S8gkel v
712 d &4 i3k FAI(CAEP/2, CAEP/6 v FEW(gain)S ov|stH SFRE AIAA
F)E Wd AMEA AP F52Hewm 2§t (phase)& ovgttt. o]gd &9 dEdTre A
I dnk HAZoEe T4EF UFE7] Aol 2EUARE dSFste &Y dHHLE AR
ti&td CAEP/8 TAIE AlAstATH3]. &, 7] H d4&r]e E4E 39T F e A
7 AAE U] Hside A =" 2 @89 #d JdFEE GE global research
g ARkEQl JjEo] HIEA FRbE o okgHS 9] Preetham ATX-L 3tFHEgrol thsto
Adst At @FFE& 7H2ER A BS F TFHAo R, HAFHE o] &3 e HdFFo=
A H FZkel g Aeko] w@ol thr|EAH 24 Y5 a7t B dAEE Hole A FUst
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2oy, JEFALYE 9 3 mme W e Table 1. Test condition.
&t AdE =tk skAT 089 Wi A E——
MEAEE 2] WEo] WS e EFALY function FTF CTE
& ZedE EFsta 9ol A FHE Test conditoin % slpm slpm
A&7t It Ny,
slAddgd e Eq 1322 JHE FA0] Hp | CHy | Hy | CHy co,
=, HldL AGPFE Eq 29k Zo] Hold
=y Ui 25 | 75 | 20 | 61 | 81
1100 slpm
o (¢ ’/ q_)ﬂam " 50 50 51 51 102
(' /10) e 75 | 25 | 106 | 35 | 141
(' /), o
CTF=———7—"— 2 963 50 50 45 45 90
(u//u)fuel o= | slpm
055 | U,
%, g9AGETeE MRV fE5A 50l 1238 | 50 50 | 58 | 58 | 116
stde] HEed vAE dFES Fotstr] AT F slpm
Foln, HldL HEFdFe 22 Az"HdA 3 d=
gaggrd 9%e uAs AR g | e e | Y|V | B8 H
A4S A4S 5 e Felth o3 7zl dpm | 2 | 50 | 50 | 60 | 60 | 120
= THol & ddo] M3 FE X3 065
AdAE frEol B2r, dAA g A e e
qAE 32A e FUE 59 SEHES *¢ : Equivalence ratio
do7A Hoh & AFolA AMgHE 7RV & A
4 1 Hz ©@97HA Aloj7} 7bsst=s 74353
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Fig. 3 Comparison between (a) flame transfer function
and (b) cold-flow transfer function using N
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Fig. 4 Cold-flow transfer function using N» and CO»
at the same flow rate.
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