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Gas Flow Rate on Pulse Frequency in Helmholtz Pulse Combustor
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Abstract

In order to further understand the frequency of Helmholtz pulse combustor, a Helmholtz type
combustor was used to carry out the experiments in conditions of different gas flow rates. Through the
experiments of three lengths tail pipe, frequency was all increased while the gas flow rate increased. The
impact of gas flow rate on frequency was investigated, and the modification of theoretic formula was also
proposed based on the difference between the theoretical and actual values. Compared with the

experimental values, the results showed that the predicted values and the experimental values matched

well.
Key words Pulse combustion, Pulse frequency, Gas flow rate, Exhaust gas analysis, Modified
formula
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Fig.1 Schematic diagram of pulse combustion

experimental facilities
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Tab.1 Range and accuracy of testo350EPA gas analyzer

I 5E J8 53 W45 5 1/ % HEA B/ % g B
0, 0~25 +0.2 0.01
Co, 0~50 +0.3 0.01
co 0~1 1073 10°*
NO 0~0.3 574 10~*
NO, 0~0.05 574 1073
S0, 0~0.5 54 104
H,S 0~0.03 274 10°°
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Fig.2  Chart of pressure measurement in pulse combustion process
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Tab.2 Results of frequency from the experiments

Hz
Rk R AR w/Le min !
l/m 60 65 70 75
3.25 32.42 33.20 33.67 34.59
3.50 31.84 32.52 33.12 33.85
3.75 29.61 30.27 31.10 31.65

(¢) 1=3.25m, u=70 L/min
(g) 1=3.50m, u=70 L/min
(k) 1=3.75m, u=70 L/min
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Fig.3 Temperature distribution along the axis

of pulse combustor
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Fig.4 Gas composition analysis under different
lengths of tail pipe
(a) BERKA3.25m (b) REKE3.50m
(c¢) BRERKEZ3.75m
TR AR R R R 25 R N3k 4 s, AT LUA
A TR A L B &5 2R X T A B R AR o T
SRR M SRR [6] 3 3 i AR 3R Ak MR
279.7 )/ (kg-K) #Hix
4.3 BRIEH y EHHTE
MRAESCRR L7 ] AP 33 5, 4 SR8 2 T 3
ORI 4,



FA I S R X K SRR I AT 59 R B R ) 119

®3 BIBRIBNEESKEIBER
Tab.3 Results of gas composition by gas analyzer
RBEK RG> B/ % Bk 53 K/ %
¥lm 0, €O, H,0 N, 0, CO, H,0 N,

3.25 16.34 3.00 3.86 76.80 18.19 4.59 2.41 74.80
3.50 10.00 5.90 7.59 76.51 11.19 9.08 4.78 74.94

3.75 14.50 4.00 5.14 76.36 16.16 6.13 3.23 74.48
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Tab.4 Theoretical calculation summary

LI

REK ey

i 3 IRFEE R T A R
B I/m

Ry /) (kg-K) 7! f/Hz
3.25 1.30 282. 96 53.49
3.50 1.28 284.57 52.77
3.75 1.30 283.37 48. 89
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