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Tab. 1 Dimensionless parameters in Fig. 5

1 2 3
Re, 901.3 960. 5 897.24
Fry 0.780 3 0.776 0.877 8
Pr 4.448 4.148 3.89
St 0.018 7 0.044 4 0.093 6
RRC 0.612 6 0.613 4 0.614 2
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= Research Status and Existing Problems of Vortex Pump QUAN
Hui LI Jin LI Ren-nian FU Bai-heng( College of Energy and Power Engineering Lanzhou University of Technolo—
gy Lanzhou Gansu China Post Code: 730050) //Journal of Engineering for Thermal Energy & Power. . —2016
31(6). -1~7

With the development of the national economy the application span of the vortex pump is gradually expanding as
well and the study of the vortex pump has significant theoretical and application value. In this review paper the
classification and characteristics of the vortex pump are introduced first followed by the discussion on the research
status at home and abroad from the perspectives of the flow mechanism design method cavitation performance me—
chanical properties and special purpose. Secondly the existing problems in the related research are analyzed from
the various aspects of research methods the conversion of research results test methods and so on. Finally the
scopes which have significant value and need to be further improved in the research and application of the vortex
pump are prospected according to the aforementioned research results. It is believed that the studies of the seal per—
formance mechanical properties internal vortex generation and evolution mechanism and control method the char—
acteristics and control method of noise and vibration of the vortex pump by using the advanced instrument may be

the focus of the vortex pump research. Key words: Vortex pump research status existing problems analysis

=The Growth Rate and Heat Transfer Performance of Single
Bubble in Direct Contact Heat Transfer with Phase Change HUANG Jun-wei WANG Wei-chao( Fac—
ulty of Mechanical and Electrical Engineering Yunnan Agricultural University Kunming China Post Code:
650201) WANG Hui-tao ( Faculty of Metallurgical and Energy Engineering Kunming University of Science and
Technology Kunming Yunnan China Post Code: 650093) XU Jian=in( State Key Laboratory of Complex Nonfer—
rous Metal Resources Clean Utilization Kunming University of Science and Technology Kunming Yunnan China

Post Code: 650093) //Journal of Engineering for Thermal Energy & Power.. —2016 31(6). -8 ~ 14

Based on theresearch status quo of the single bubble growth and heat transfer in direct contact heat transfer process
and the energy balance equation including both convection and conduction from the continuous liquid to the bubble
with the opening angle spheres model an improved physical geometry model of single bubble growth rate and evapo—
ration was proposed. The effect of Pr number St number and Ja number were examined. The results show good a—
greement between the presented model and the others in literature. The average deviation is 19% compared with
Mahood’ s model and 28% with Battya’ s model. Key words: direct-contact heat transfer; single bubble growth

rate Nusselt number

= Experimental Study on Quantitative Rela—



