=R IERTF .
FMEIR—HDAT oo

Muroran Institute of Technology Academic Resources Archive

7

HILLL T O SR T OB AR & R-1 2% H D78 574
ARIEIZBE 3 5 28R

S5 jpn

HiRE: EEIEKRE

~FH: 2014-03-04

*F—7— K (Ja):

F—7— K (En):

ERxE: s, —X, FH, 8K, {6, 8
X—=ILT7 KL R:

Firi&:

http://hdl.handle.net/10258/1115




TR OSRF OB EE & R— 121 S fssE c%?%%%
BB O— k- B OB LM M #

Experiments on Shock Wave Propagation in Low Temperature Gases and Vapor
Bubble Collapse in Liquid R—12

Kazuo MAENO, Yasushi SHIZUKUDA, and Yutaka HANAOKA

Abstract

In regard to shock wave propagation, almost all experiments have been restricted within the range of room
temperature or high temperature fluids. Conventional shock tubes of diahragm breaking have severe limitation
for shock waves in low temperature fluids, owing to the rontamination of water vapor and icing that are in-
cluded in atmospheric influx during the diaphragm exchauge. In this experiments new type of non-diaphragm
shock tube is devised by liquid nitrogen éooling‘

Measurements of shock wave parameters in test fluids Nz, Oz, COz R—12 to the lower range of 180K are
conducted. Flow visualization of shadowgraphs by IMACON — 790 is also performed. As the results, shock
wave characteristics in low temperature gases are clarified. Among others condensation phenomenon of R—12
behind the shock waves, and strong spherical shock wave generation in liquid R—12 accompanied by vapor
bubble collapse are visualized.
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8 9 10 11 12 13 14
Driver gas; He; P4= 476kPa. Test gas; R-12, Pl=6.5kPa

T.,= 294K, M,= 3.7 (Ul=588m/s), P = 97.6kPa, 20us/frame

1 1 2

Fig. 6 —2 Shadowgraphs of incident shock wave and reflected shock
wave in R-12 with room temperature by IMACON-790
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Driver gas; N, p4=452kPa (room temperature) .

Test gas; R-12, pl=18.5kPa, Tl'=.2101<. Ml=l.97.

Fig. 6—3 Shadowgraph of reflected shock wave from R-12 liquid surface
and condensation phenomenon behind waves (by IMACON-790,
10us/frame)
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Driver gas: NZ’ p4=452kPa (room temperature) .

Test gas; R-12, pl=22kPa, ’I‘l=23lK (al=788m/s).

Ml=1.76 (Ul=240m/s), p5m=310kPa.

Fig. 6 —4 Vapor bubble collapse and shock/expansion wave in liquid R-12
(Shadowgraph by IMACON-790, 10xs/frame)
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2 4 6 8 10
Driver gas; lle, p4=530.5kPa (room temperature) .
Test gas; R-12, p,=31.5kPa, Tl‘—?ZZOK (ay=830m/s) .

Ml=2.3l (Ul=302m/s), p5m=480kPa, 10}Js/frame.

Fig. 6 —5 Cavitation bubble collapse and shock waves in liquid R-12

2 4 6 8 10

Driver gas; He, p4=487kPa (room temperature) .
Test gas; R-12, p,=39.3kPa, T %223K (a, =815m/s) .

M1=2.l4 (Ul=280m/s), Pg =500kPa, 1lops/frame.

Fig. 6 —6 Collapse of many bubbles and shock wave interaction in
liquid R-12
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