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Fig. 1 Schematic Diagram of Experimental System
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Fig. 6 Effect of Mass Flux

2000 kg/(m?- s)

19MPa 2.4MPa

O Pi.=1.9MPa A
A
A P,=2.4MPa Vo

[
T

aAbd A A

e
o0
T

@&0

Bes/ 10°W - (m* K)™'
o

[o]e]
o0
o

)

0.2 0.4 0.6 0.8

7
Fig. 7 Effect of Pressure

3.3

Lockhart-Martinelli

htp 1
—=f— 6
= I

0



32

Vol. 28. No. 6. 2007

Chen

htp th
Dittus-Boelter
Xy Martineli

1 09/ 05 01
Xy = (;X) (_QJ [ﬂ} 7)
X P ,ug

( 9

h 1 0.37
. 2 8.69(—} (8)
hIo X tt

9 J. C. Chen®

Xy Xy

Chen

2D(

9,10
30.0 - 5101

X! 2.0 2.5mm
3mm

hexpl Resen=1.0

0 I 1 I 1 J
0 4 8 12 16 20

X!
9 J. C. Chen

Fig. 9 Comparison of Test Data and J. C. Chen
Equation

1)

2

[11]



33

Study of the Thermal Boundary Layer and Ebullition
Cycle in Nucleate Boiling[R]. NASA TN-D, 1961, 594
605.
[10] Rohsenow W M. A Method of Correlating Heat Transfer
Data for Surface Boiling of Liquid[J]. J Heat Transfer,
1952, 74: 969 972.

(3) [11] Danilova G N, Zarskov V M, Zemskov B B. A Heat
Transfer Two-Phase Flow of Freons in Vaporators of
refrigerators[J]. Heat Transfer-Soviet Rresearch, 1986,
() (8 Reyp 18(6): 18 23.
[12] Brighton J A, Jones J B. Fully Developed Turbulent
Flow in Annuli[J]. Journal of Basic Engineering, 1964,
7(6): 835~844.
[12]
D, m
fip
G kg/(m?-s)
[1] Das G, Das P K, Purohit N K, et al. Phase Distribution of h wi(m?- )
Gas-Liquid Mixture in Concentric Annuli-Inception and k Wim- )
Termination of Asymmetry[J]. Int J Multiphase Flow, I m
2000, 26: 857 876. P Pa
[2] Xu Jinliang. Experimental Study on Gas-Liquid Two )
Phase Flow Regions in Rectangular Channels with Mini q Wim
Gaps[J]. Int J Heat and fluid flow, 1999, 20(4): 422 Re
428. r m
[3] T
[J1. 2002, 30(3): 31 Xy Martineli
34. X
[4] Johnston_B S, Sharon A, Ba_mkoff S G.. Boiling Heat U m/s
Transfer in a Narrow Eccentric Annulus, Part : Heat
Transfer[J]. J of Engineering for Power, 1983, 105: P kg/m?
748 T754. M Pa-s
[5] , ) -
[J]. , 2000, 20(1): 57
62. a
[6] Chih-Ping Yina, Yi-Yie Yana, Tsing-Fa Lina, Bing- e
Chwen Yangb. Subcooled Flow Boiling Heat Transfer of f
R-134a and Bubble Characteristics in a Horizontal An-
nular Duct[J]. Int J of Heat Mass Transfer, 2000, 43: 9
1885 1896. i
[7] Bao Z Y, Fletcher D F, Haynes B S. Flow Boiling Heat |
Transfer of Freon R11 and HCFC123 in Narrow Pas- lo
sages[J]. Int J of Heat Mass Transfer, 2000, 43: 3347 o
3358. ¢
[8] : 1 P
w

, 2001.
[9] Hsu Y Y, Graham R W. An Analytical and Experimental

38



38 Vol. 28. No. 6. 2007

Analysis of Inner Flow Patterns in Gas-Liquid Ejectors

WU Wei-feng', FENG Quan-ke', XIANG Qing-jiang®, LU Jun-xian’

1. School of Energy and Power, Xi’an Jiaotong University, 710049, China; 2 Jiangsu University, Zhenjiang,
Jiangsu, 212013, China; 3. School of Power and Machine, Wuhan University, 430072, China

Abstract: The flow pattern in the choke of the horizontally installed gas-liquid ejector was studied. Ac-
cording to flow pattern criterion equations in horizontally installed pipes, and combining with the perform-
ance equation of gas-liquid ejectors, the transition intervals of annular flow and mist flow in the ejector were
obtained. Further, the critical equation of annular flow in air-water ejector was discussed amply, and the rela-
tionship between the maximum local Mach number at the outlet of the nozzle and the inlet/outlet pressure ra-
tio of the second fluid was obtained. A conclusion was deduced that the inner flow pattern in air-water ejectors
was annular at least, when the gas (air) expanded supercritically in the nozzle.

Key words: Gas-liquid ejector, Two-phase flow, Flow pattern
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Boiling Two-Phase Flow and Heat Transfer in
Concentric Annular Tube

BAI Bo-feng', WANG Yan-chao’, HUANG Rong', XIAO Ze-jun’

1. State Key Laboratory of Multiphase Flow in Power Engineering, Xi’an Jiaotong University, 710049, China;
2. Dongfang Boiler Group Co. Ltd, Zigong, Sihuan, 643001, China; 3. National Key Laboratory of
Bubble Physics & Natural Circulation, Nuclear Power Institute of China, Chengdu, 610041, China

Abstract: The boiling flow resistance and heat transfer characteristics is experimentally investigated un-
der the outer tube wall heating condition in a concentric annular tube with 2.1mm gap size. The results show
that the flow resistance in the annular tube is greater than that in circular tube, as well as the boiling heat
transfer becomes enhanced. The heat transfer coefficient has close relationship with the pressure, thermal
equilibrium quality, mass flux, heat flux, gap size of the annular tube, and heat models as well. The physical
explanation about the enhancement boiling heat transfer in the annular tube is proposed with both micro-film
evaporation mechanics and bubble disturbance mechanics. The correlations to calculate the flow friction coef-
ficient and heat transfer coefficient are proposed based on the experimental data.

Key words: Annular tube, Boiling, Flow resistance, Heat transfer coefficient, Enhancement heat transfer
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