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s . Chen Tab.1 Geometrical parameter of the steam ejector
Chong
, di/mm 0/ d,/mm d,/mm
’ 10. 0 10 2.5 10.0
. d./mm dm/mm d./mm [/ mm
’ 20.0,40.0,60.0,
40.0 80.0 25.0 80.0,100.0,120.0,
140. 0,160. 0
b
° l./mm g/ mm 02/
]_ CFD 10.0,25.0,40.0,55.0, 25.0,50.0,75.0,100.0,

4,6,8,10,
70.0,85.0,100.0, 125.0,150.0,175.0, 12.14.16

CFD 1 . 115.0,130. 0,145, 0 200.0,225.0,250. 0 T

’ ’
b o
(a)
’
o b
b o
NXP=0
U ~ I8 Iy

o [t A T EE

——d, dl d,100|d. d, 0, ||d,

PiikES
d.
5154t
1
Fig. 1 Schematic diagram of steam ejector
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Fig. 2 Computational model and gird
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Tab. 2 Gird independence test and verification results
(point A)
/ /(mes™ 1) /% /Pa /%
121 038 1 053. 536 679.413
265 092 1 050. 894 0.251 713.639 5.037
429 845 1 049.673 0.117 732.693 2.667
680 344 1 049. 044 0. 059 739.982 0. 836
947 228 1 048. 780 0.025 744,013 0. 545
3 « B
Tab. 3 Gird independence test and verification results
(point B)
/ /(mes™ 1) /% /Pa /%
121 038 1 051. 606 705.197
265 092 1 049. 358 0.214 717.145 1. 694
429 845 1 048.153 0.115 722.586 0.758
680 344 1047.748 0.039 724. 836 0.311
947 228 1 047. 391 0.034 727.027 0. 302
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’ Fig. 3 Performance characteristic of an ejector
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Structure optimization of steam ejector based
on three-dimensional numerical simulation

DONG Jing-ming, YU Meng-qgi, XIA Yuxin, GAO Jiaming, XU Minyi, MA Hongbin
( Marine Engineering College, Dalian Maritime University, Dalian 116024, China )
Abstract: Steam ejector can effectively utilize the waste heat resources, which is an energy-saving and
environment-friendly fluid machine. Computational fluid dynamics (CFD) is employed to investigate
the optimization of geometry parameters for design of high performance steam ejector. The effects of
the Mach number at nozzle exit, the length of mixing chamber, the length of constant-area section and
the length of diffuser on the performance of the ejector are studied by three-dimensional numerical
simulation. The simulation results show that there is an optimal length of mixing chamber. The
optimal length of mixing chamber is related to the Mach number at the nozzle exit. The length of
constant-area section and the length of diffuser have little effect on the entrainment radio. But it plays
an important role in the critical pressure. The results are provided a good solution for the structure

optimization of steam ejector.

Key words: steam ejector; numerical simulation; structure optimization; mach number; mixing

chamber



