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Abstract : The visualization experiments were carried out in order to investigate the influence of sub-cooled water tempera-
ture on the chugging for steam direct condensation in a T-ype micro channel. Steam-water interface transient evolution
process in 1000ms was obtained through a high-speed camera(5 000 fps) ,under the condition of steam temperature of 100
°C ,steam volume flow rate 550 wL/min,and sub-cooled water volume flow rate 14 758 wl/min with different sub-cooled
water temperature (i.e. 30 °C ,40 °C and 50 °C). The research indicates that there exists continuallynecking” and“implo-
sion” during steam bubble condensation in the micro channel. Additionally, steam-water two-phase areas afterimplosion”
increase ,while the condensation frequencies decrease with the increase of sub-cooled water temperature. The changes of
times which needed for each chugging period in 1 000 ms are generally consistent with the variation tendency of largest
steam-water two—phase areas.
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Fig. 1 Schematic diagram of experimental system
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Fig.2 Schematic diagram of the T-type visualization experiment channel
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Table 1 equipment technical parameters

B B HARZSH
R % WA ZE5E (DP-310) P E 0.5 wWL/min~800 wI/min
&5 AL (CEM-001) 0.001~0.1 g/min; TR AFEARF; ELE 100~250+1 C
MK A (i) A 2L/ min; fie = KRN 100 °C
F i AAER e A R K 84S (BfL BHS-1) TAEZE RS 160 mmx 160 mmx 130 mm ; #4578 B %0 1~99.9 C ;B HF R 0.1 C
%34 (BT100-2]) AR 253 mL/min, 5 #453 300 1/min
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FHEENAE N 0.5 mm 1Y Peek 45
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Table 2 Function and accuracy of equipment
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MR A S KIS SR UL AATEREHIE IS >99.9%
HL B BRI AR LI SR 10 <50 s
R PR BB BRI 1 <3%
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Table 3 Experimental conditions

T FEIRMARRRT R (V,) / (wL/min) A KIREE (T;) /°C ZRIRMBE(T,) /C A KRB (V) / (wL/min)
A 550 30 100 14 758
B 550 40 100 14 758
C 550 50 100 14 758
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Fig.3 Typical steam-water interface evolution process in two different periods at sub-cooled water temperature of 30 °C
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Fig. 4 Typical steam-water interface evolution process in two different periods at sub-cooled water temperature of 40 °C
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Fig. 5 Typical steam-water interface evolution process in two different periods at sub-cooled water temperature of 50 °C
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Fig. 6 The steam-water retention in different periods Fig.7 The steam-water retention in different periods
at sub-cooled water temperature of 30 °C at sub-cooled water temperature of 40 °C
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Fig.9 The Schematic diagram of image processing
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