% 35 B8 5 T B # ¥9 ®H =% Vol.35, No.5
2014 4 5 JOURNAL OF ENGINEERING THERMOPHYSICS May, 2014

HEWIE G SN2 5 L8 5T
HIFD? wER £ 9!

(1. PEREREEHEFMEHESTEE, 43 100190; 2. BRFEEEAERATNLRTHEH.L, L3 100084)

Fi B AXTRIIRTHEEAKSHR 0226 mm, K 16.5 mm BERGEMEE M KBS HEHNE R RN ZS
WHAR. LBRUES 3 FERBE. EREEERERTHENEMBAEEN, BERERENE, BEFARLE
R Rz, BEEAARRFERENAEAELARMNUERY, SREEEE, #—PRAETE, KERSR
— B O BRI RE Y KA T 90° MBRGHA. HRMBETERTRMEFEERNHREZAR, HREFH
FET EREART 00, R30S A A v IR 48 B AF1E .

XA WERNARNM, EE, KLZ

thE 4 8E: TK124 CEEARIRED: A NXEHS: 0253-231X(2014)05-0910-04

Experimental Study on Flashing Liquid Jets in Vacuum Environment
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Abstract Flashing liquid jets of distilled water through a long, straight stainless steel capillary with
an inner diameter of 0.226 mm and a length of 16.5 mm into a vacuum environment are studied
experimentally. Three kinds of jet patterns are observed. For the case of low initial temperature
which is lower than the saturated temperature corresponding with the backpressure inside the vacuum
chamber, no evaporation occurs, and then the flow of the liquid jet from the nozzle exit remains
intact and follows a straight path. On the other hand, if the initial temperature is higher than the
saturated temperature corresponding with the backpressure, evaporation will take place, which results
in a visible irregular evaporation waves around the liquid core and then a shattering jet. On further
decreasing the backpressure, the liquid jet shatters giving rise to a cloud of droplets with a spray
angle usually bigger than 90 degree, indicating a large number of nucleation sites and rapid bubble
growth. It is also shown that there is flow choking behavior as the flow rate becomes constant and
insensitive to pressure reduction below some backpressure threshold, and thus, the flow exhibits a

strong compressible characteristic.
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Fig. 1 Schematic diagram of experimental facility for liquid
jets in vacuum environment
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Fig. 2 Flow rate of the liquid jets through the capillary nozzle into vacuum environment
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Fig. 3 Liquid jet patterns into vacuum environment
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