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ABSTRACT

In this study, the injector transfer function (ITF) of a gas-gas coaxial jet-swirl injector is measured by
applying excitation to jet or swirl flow using a loudspeaker. As a result of measuring the ITF
according to the variation of feed system length, the ITF peak occurs at the resonance frequency of
the space where the perturbed flow passes. When applying the excitation to the jet flow, as the jet
flow increases up to 56 slpm, the magnitude of ITF decreases, and ITF increases thereafter. Therefore
the larger the velocity difference between the jet and the swirl flow, the larger the ITF. In the case of
the swirl excitation, the ITF decreases as the jet flow increases because of the decrease of the energy
with respect to the constant flow at the downstream. This difference is caused by the location of the
hot wire anemometer on the downstream of the injector center axis.
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Nomenclature

ITF : injector transfer function

u : velocity

c : sound velocity

L : Replaceable feed line length

Lx : Non-replaceable feed line length

Lin : Injector inner length
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Table 1. Injector geometry

Param o
Description Values
eters
d, Diameter of jet orifice 5 mm
d;, Diameter of swirl inlet 1.4 mm
Ry Gap thickness 0.5 mm
d, Diameter of injector outlet | 7 mm
n Number of swirl hole 6
22 A9 9
B Aol 2 48 =12 ot Table
29} 2ot
o



Table 2. Experimental condition

Parameters Values
Excitation frequency [Hz] 100 ~ 1800
Air inlet temperature [C] 170

Jet flow rate [slpm] 39, 55.2, 67.6, 78.1

Swirl flow rate [slpm] 28.7
Replaceable feed line

100, 200, 300, 400
length (L) [mm]

Non-replaceable feed line Jet : 64.64

length (Ly) [mm] Swirl : 80
Working fluid Air

*Feed line = Replaceable feed line + Non-replaceable feed line
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Fig. 4 ITF with varying the replaceable feed line
length with jet excitation
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Table 4. Frequency calculation error due to
replaceable feed line length variation with

jet excitation

Replaceable
] Eq. 2 COMSOL
feed line length
100 mm 22.80% 12.88%
200 mm 22.91% 3.03%
300 mm 15.08% 8.40%
400 mm 20.17% 4.68%

Table 3. Resonance frequencies [Hz] at 400 mm of
replaceable feed line during jet excitation

Mode Eq. 2 | COMSOL | Experiment
First 591.59 491.69 450
Second | 985.99 840.79 800
Third | 1380.39 | 1225.27 1200
Fourth | 1774.78 | 1636.07 1600
Error* | 20.17% 4.68%
*Error = Average of ‘fad(‘"hmo" — fE'W“”’ML' x100(%)
Tesperiment
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Fig. 7 ITF with varying the feed line length with
swirl excitation
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Table 5. Resonance frequencies [Hz] at 400 mm of

replaceable feed line during swirl excitation

Mode COMSOL | Experiment
First 189.27 150

Second 538.43 550
Third 991.91 1000

Fourth 1370.09 1300
Fifth 1685.72 1650
Error* 7.33%

*Error = Average of |fmc“lam” 7warmmm‘ X 100(%)

Sexperiment

Table 6. Frequency calculation error due to
replaceable feed line length variationx
Replaceable feed line length COMSOL
100 mm 7.74%
200 mm 7.97%
300 mm 3.90%
400 mm 7.33%

*During swirl excitation
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Fig. 8 ITF with varying the jet flow rate with
swirl excitation at L = 400 mm
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