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ABSTRACT

The pulse gun device is designed to identify the transverse pressure wave propagation/
damping mechanism into the combustion flow field and in the combustion chamber according
to the arrangement of multiple injectors. The manufactured pulse gun was tested to verify
operability at the target combustion pressure and control of the pressure wave intensity. Gas
nitrogen was used to pressurize the high-pressure tube and an OHP film of 100um thickness
was used for the diaphragm. To check the speed and intensity of the pressure waves, the
dynamic and static pressure were measured using the pressure transducer. The performance test
confirmed that the manufactured pulse gun can generate pressure waves with transverse
characteristics that can be controled for strength depending on the supply pressure.
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Table 1. Disturbance-generating devices [2]
DD tvpe Operating pressure Disturbance pressure Period of application
yp (MPa) (MPa) PP
Shock tube(gas) <10 0.5-2 1966-1977
In-chamber <20 1-6 1971-1979
(cond. explosive)
Four-charge device <20 0.2-2 1974-1979
Two-three—charge device <70 To 10 Since 1980
Five—charge device <40 To 10 Since 1980
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Fig. 1. Schematic of gas supply lines
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Fig. 2. Schematic of pulse gun

Table 2. Characteristic length of chamber

Characteristic Length unit [mm]
L, 495
L, 160
L. 65
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Table 3. Experimental conditions:
Virtual combustion pressure and Low
pressure

Conditions Back pressure

Virtual Combustion

Pressure; VP 1.5MPa

Standard Pressure; SP Atmospheric pressure
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Table 4. Classification of performed experiments

Case A | Case B Case C

Condition
Parameter

VP | SP | VP | SP | VP | SP

Piston tube 35mm 55mm 55mm
length
Piston mass 3.229 3.229 0.53¢g
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Fig. 3. Calculation method of Pressure wave
velocity

100pm FAS] Tholofz S ARESITE HiE Y
g A7e 7 948 1.5MPag 5% 0.15MPa
2 AA3A

A EzE gtg€ e PO, P1, P2, P3olA =AHsIH o
NI DAQE %3l deolHE FH3ATHS]. P29 P3
AA oA ZA-E 4E9E Fig. 3% Fig. 4°1A4 et
WA Fig. 33 Zo] P29} P3oA H 97 A=
7] NFekE AlRbE A7 3 1,5 AR AT P29t
P3 AAE AolAE dE 100.6mmo]1l, ©] AFxES
o] &3l Eq. (1)= AH&st 483 £ (vp,,)E ANt
skt d¥Ite] &5 S B dAh AdEx
(sequence) Alofo =2o] A} FFH T

d

Vpy = 1
e U
0.15 : :
ﬂ — P2 (MPa)
0.10 ‘ —
: |
«
=
S 005 Pressure-wave .
— I . .
e/ ‘ i )\‘ intensity
2 \[‘ f“\ f A
8 000 ’““"".‘ i %\ “;‘ | AAAAALD AN Aoy
=~ ” \J yuv?
|
1
005 | u{ .
0.10 ! : ! :
0.00 0.025 0.05 0.075 0.10
Time(s)

Fig. 4. Decision of pressure wave intensity



—

M 47 H H 8 3z,

2019.8.  gugEst w42 AP

99 Y249 s 45AY 603

Table 5. Condition of Pulse gun test

Piston Supplied Chamber

test :
weight pressure pressure
1 322 g 6.32 MPa 1.35 MPa
2 322 g 5.9 MPa 1.36 MPa
3 053 g 6 MPa 1.4 MPa
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Table 6. Results of v, , as experimental

conditions
Experimental | Number of | Standard | Average
conditions experiment | deviation | velocity
Case VP 9 7.1 359 m/s
A sp 6 20.14 | 394 m/s
Case VP 8 0 378 m/s
B sp 6 153 | 415 m/s
Case VP 8 0.43 378 m/s
C sP 6 3210 | 425 m/s
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