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Effects of acoustic frequency and amplitude on NO, of
partially premixed flame
SHEN Zhong-liang, DENG Kai, WANG Ming-xiao, ZHONG Ying-jie

(Engineering Research Center of Pluse Technology, Institute of Energy and Power Engineering ,
Zhejiang University of Technology, Hangzhou 310014, China )

Abstract; Theeffects of acoustic frequency(0~180 Hz) and amplitude(0~1 000 Pa) on the NO, of meth-
ane/air partially premixed flame wercinvestigated experimentally. High speed camera, flame image and
thermocouple temperature measurements were used to analyzethe relationship between acoustic amplitude-
and frequencywith EINO,. The results show that whenacoustic amplitude increases, EINO, decreases.
Thereason is that under the larger acoustic amplitude, the strengthen of mixing of flame and surrounding
gas lead to the decrease of flame length and global residence time, which is the major factorfor the lower
EINOx. There is a linear relationship between EINO, and amplitudethatthe slope of the linear function is
range from —0. 009 to —0. 003. The results also show thatwhen acoustic frequency increases, EINO, in-
creases. Becausethat under the higher frequency, the effect of acoustic field on flame decreases, then lead
tothe longer flame length, which is the reason forhigher EINO,. There is a linear relationship between EI-
NQO, and frequencythatthe slope of the linear function is range {from 0. 01 to 0. 03.
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Fig.1 Experimental system of flame under acoustic ex-

citation
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Tab.1 Measurement precision of component concentration analyzer
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Fig.3 Acoustic characteristics of different flames

BEBEARE G EA R . KA LS E R A
KN X I B B W0 52 L OH-PLIF 45 4 f 5 gliee!,
A SCHE A L0 B 45 A 3R oK M R R X A v R U
2B R ABKE, EHEEKR S BEER
1o5%, itk BE T R AERER S KIGKE,
ALB b B ER G — KRR R 200 7%,
MR KB RESE T, BIGAE Y B REHIENE
Bl b o B8 AT S X, DAk BUARS A v ) B (.



#1158

A SCE o 40 22 B RN B O R, HE— BT
KIGRIBBFENLE B R R AR BN =456
R A ME R A7, SR O K BE M, 3 BUBLEE 650 K 28
S TR TR DX IR0 BT FE L B DA 36 T B A PR 5 Ak B T
RECGK B RHEga e, ik, it T AT KGR R
XK EFU AR LB B/EHKLER, WA 4 TR,
AR A2 0 S M B BN E 0.3 um B9 S
RG22 $A e (8, 782 0. 2 mm AME R L B LIREHN
B @SN E R E B e B T B B3 O TS A

FMES S
tﬂ7knc=ir
1
V_¢=5&7}<l:l
| wme
i || |
ST HMEES

B4 REBKLEER

Fig.4 Thermocouple water-cooling tube
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Fig. 5 Flame length contrast figure based on tem pera-

ture and flam in age
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Fig. 6 NO, emission characteristics of partially flame
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amplitude
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