531 4% 5T M= NFH Vol. 31 No. 7
2016 4 7 A Journal of Aerospace Power Jul. 2016

XEHS:1000-8055(2016)07-1610-07 doi;10. 13224/j. cnki. jasp. 2016. 07. 009

RARMEMNBREERERIFNZIN

EaE, BB, Ik, ERF?
(1. M/RETRRY BRE 5HE AR
Wole 4 507 BEOR E B SRR %, I JREE 1500015
2. P K2 JK R K oL 22 BE
K I35 5 W XA A R R S g A, RS 610207)

i B R 2R VR R 2R B Al B 5 &h(ﬁ?‘éﬁﬂ*ﬂz T (9 52 W] o ) o R B AR AN SR — 2
8 AN R ZE VO i A5 1 A A UK 2R VR B A O R gER LW 2R /DT 0.36m® /h B, 3K i 3R
TRZABOLH ; MWW AT 2 0. 74m® /h Y, (x(@%%EJ:.Li)uI"ZjJ VR e 28 3 T 43 AL /IR 5 2 2R TR
WA R T 113 m®/h I PR 3R B AP Sl AR 5 I ZL VR AN FRE T 3 5RO e 2 W R O e OO, ELIRE 2R
VAU 1 L 0 VR 0 B AR R, W B RS . VR A 1. 13 m®/h 5 VRIR R BE S i, A X AR R
TR /N, 248 78 A T EHG . R 5 T R B I8 Bl 2 M R R HE VR A i AT AR, 3 B IR S i e K A
& A B3 R Bl i L 0 i .

X . EIEMEEL; VORI VORBER; RO, ZERNE

RESES: VI29; TKi124 MEREL: A

Effect of vapor injection rate on direct contact condensation of vapor
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Abstract: In order to investigate the effect of vapor injection rate on the direct contact
condensation and evolution of vapor bubble surface, a high-speed video camera was employed
to record the process of vapor condensation in the cold bulk at a certain liquid subcooling and
different vapor injection rates. Experimental results showed that the bubble surface was rela-
tively smooth throughout the whole slow process of bubble condensation when the vapor in-
jection rate was less than 0. 36m®/h. As the vapor injection rate increased to 0. 74m?®/h, sur-
face wave appeared on the bubble surface and the bubble was split up into some tiny bubbles
finally. When the vapor injection rate was larger than 1. 13m®/h, surface wave on the bubble
was very violent. The bubble instability was enhanced and the bubble would collapse into
many microbubbles. Furthermore, with the increase of the vapor injection rate, the diameter
of these microbubbles decreased and the average velocity increased. When the vapor injection
rate exceeded 1. 13m?®/h, the bubble relative radius decreased and the change rate of bubble

radius increased rapidly. The strong surface wave on the bubble could increase the bubble ef-
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fective area of heat transfer significantly, resulting in a substantial enhancement of heat and

mass transfer between vapor and cold bulk.
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Fig. 1 Schematic of the experimental setup
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Fig. 4 Condensing process of vapor bubbles
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