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Fig. 1 Setup of pressure sensors Fig. 2 Schematic of experiment devices
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Fig. 4 Schematic of nozzle structures
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Fig. 5 Shock wave profiles measured by pressure sensors
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Table 1 Overpressure and positive time of shock wave measured in experiment

p/kPa t+/ms p/kPa t+/ms p/kPa t+/ms
S n
fEIRA% 1 1B IR 2 R IR 3
JG 5 1 75. 69 — 15.91 — 10. 09 0.63
1 40. 00 10. 00 6.00
2 40. 00 8.18 5.62
IEE 1 0.75 0.97 0.78
3 25. 00 5.62 3. 69
4 50. 00 5. 86 1.45
1 22.76 5. 60 3.33
2 29.57 5. 37 2.96
I 2 3 32.70 0.70 5. 30 0.57 3.13 0.87
4 40. 85 5. 65 2.70
5 17. 28 4.23 1.72
1 20. 80 5. 30 3.12
2 22.41 4.73 2.88
I 3 0.61 0.88 0.86
3 29.15 4.97 3.72
4 38.07 7.23 3.66
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Fig. 6 Shock wave and gas flow measured Fig. 7 Shock wave and gas flow measured
with no nozzle installed with nozzle 1 installed
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Table 3 Shock wave positive impulses
* No nozzle and pulse gas velocities
150 F 4 Nozzle 1
v Nozzle 2 S R/m I./(Pa*s) v/(mes ")
- * Nozzle 3
0.225 — 180.0
Z 100
B TG i 0.615 2.50 45.5
0. 895 2.02 —
50
0.225 12.22 156. 4
T 1 0.615 2.99 64.4
0 0. 895 1. 86 —
0.225 8. 20 166. 8
T 2 0.615 1.82 67.0
8 il Y A A I P 1 A A i 2k 0. 895 1.19 -
Fig. 8 Shock wave overpressures corresponding to distance 0.225 8.33 176.9
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Fig. 10 Pulse gas flow displacements Fig. 11 Pulse gas flow velocities
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Experimental research on optimizing the flow field
of pulse gas flow generator

Ren Baoxiang', Tao Gang', Zhou Jie', Wang Jian’, Wang Baogui®
(1. School of Energy and Power Engineering » Nanjing University of Science and Technology »
Nanjing 210094, Jiangsu, China;
2. Beijing Institute of Tracking and Communication Technology ., Beijing 100094, China)

Abstract; In order to investigate the characteristics of pulse gas flow generator with different nozzle
structures and analyze those of the flow field and their tendencies to change, we achieved the shock
wave profiles generated by the gas flow generators and obtained experimental photos of flow field by
using high-speed photography technology and controlling the light sources. Next, we studied the in-
fluence of different nozzles on air flow patterns using the polynomial fitting method to acquire the o-
verpressure of shock wave, the attenuation rules of velocity corresponding with change of distance.
Moreover, taking advantage of image processing technology, we collected effective data of the air flow
from experimental images and, according to the first order exponential decay equation, we deduced
the gas flow displacements and the variation rules of velocity corresponding with changes of time. Our
results will help to better understand and use the relevant parameters of shock wave and gas flow and
thus provide effective reference to optimized design for the equipment.

Key words: fluid mechanics; vortex ring; image processing; pulse gas flow generator; shock wave
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