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ABSTRACT: The film—forming effect of the nozzle directly affects the heat transfer performance
of jet condensers. To further improve the efficiency of jet condensers, liquid films were photo—
graphed by using a high—speed camera and the film—forming characteristics of the jet hitting the
flat plate were studied based on liquid films photographed by a high—speed camera equiped on an
experimental system built by the paper. The influence of nozzle shape, the distance between the

nozzle and the baffle, and the baffle size on the nozzle’ s film—forming area and liquid film mor-
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phology were analyzed under flow conditions of 1.3m*/h, 1.9m’/h and 2.5m’/h respectively. Re-

sults showed that the nozzle shape significantly affectes film formation, with square nozzles hav-

ing smaller film—forming area and stable liquid film boundaries. At medium and high flow rates,

the film—forming area increases as the distance between the nozzle and the baffle decreases. By

comparing a 1 c¢cm distance with a 5cm distance, the liquid film area increases by 13.02% at the

best flow condition. At medium and high flow rates, the film—forming area increases with an in—

crease in baffle area. By comparing a large nozzle baffle with a small one, the film area increases

by 31.37% at the best flow condition. At low flow rates, effects of nozzle-to—baffle distance and

baffle area on the film—forming area are not significant.

KEYWORDS: energy and power engineering; nozzle film formation; liquid film area; liquid

film morphology
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Fig.1 Experimental device
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Fig. 2 Water storage tank and feedwater pump
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Fig.3 Relative position of nozzle , nozzle baffle and

background light source
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Fig. 5 Sizes of small , medium and large baffles
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Fig. 6 Data processing flow chart
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Tab.1 Experimental data of nozzle shapes and liquid film areas

WA PIRBEES /em B B/ (m'-h) Kk J)/kPa BR WA /em?
Ji 3 Tt 1.3 103 178 827 341.5052
JiE 3 i 1.9 210 352923 673.975 6
VR 3 ax 2.5 350 554 740 1059.3850
5 7 11 3 i 1.3 99 701 179 1339.038 6
5 7 11 3 i 1.9 212 980 962 1873.3390
I3 72 11 3 i 2.5 356 889 662 1698.983 8
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Fig. 7 Variations of liquid film areas with nozzle shapes

and flow rates
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Fig. 8 Variations of nozzle pressures with nozzle shapes

and flow rates
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Fig. 9 Liquid films of different nozzles at a flow
rate of 2.5 m’h

3.2 AR EE B X AR AR T 7S R 2 M

TR ST PR BE B X TR A R S e, 3R HL
B L1 s SRS AR AN 1 emy 3 em 1S emo T
WSRO , VLA TR T80 R 0 a0 s i AR
K/NESFINE2 iR,

RG22, 0k vk B Tr B i i 5 4 i B g L)
T AR AT b, AR 10, ATRAAE L, Y
i A 1.9 m*/h F12.5 m*/hit, 08 R BE 2 5 1Y
Ml P P B R AT BN, WA 1.3 m’/h i, $Y
e B T YR T AR S e AN B X TR R
WET, SRR A U, REE PR R
BYHE A, T VR e ORI BN FE VR AR 1.9
m’/hf12.5 m*/h A TOLT, W 55 424 40 [ 1 3
W A IR 1 N 2t N S A - AN



2024 4F MGG, S T ST U A A5 A4 X S U 48 BE PRI A 1 R 63

F2 EROBESHERESRSRREROLENRE

Tab.2 Experimental data of circle nozzle-baffle distances and liquid film areas

PHRBE B /em PR WE/(m’-h)  JEJ1/kPa Bx WL AR/ em?
1 LY 1.3 99 818 870 1563.792 6
1 Hh 1.9 211 1 059 594 2023.5022
1 wh 2.5 361 1041 283 1988.533 8
3 h 1.3 101 701 179 1339.038 6
3 h 1.9 210 980 962 1873.3390
3 Gy 2.5 357 889 662 1698.983 8
5 by 1.3 96 794 240 1516.756 8
5 LE 1.9 210 937495 1790.330 3
5 Hh 2.5 356 833323 1591.393 4
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Fig. 10 Variations of liquid film areas with nozzle-baffle

distances and flow rates
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Tab.3 Experimental data of baffle areas and liquid film areas

PRI /em #R WE/(m’-h)  JkJ1/kPa BER T AR/ cm?
3 2 1.3 100 757 805 14471770
3 /N 1.9 208 858 604 1639.672 5
3 2 25 358 806 153 1539.507 0
3 i 1.3 101 701 179 1 339.038 6
3 LY 1.9 210 980 962 1873.3390
3 LY 2.5 357 889 662 1698.983 8
3 X 1.3 99 764 510 1459.9815
3 X 1.9 212 1026 343 1960.002 9
3 PN 2.5 356 1059018 2022.402 2
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Fig. 14 Liquid films formed by different baffles at a flow
rate of 2.5 m*/h
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