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E3 Técnicas Experimentais

Of the four type of Two-Phase Flow (Gas-Liquid, Cas-Solid, Liguid-Liguid and Liguid-Solid), gas-liquid flows are the most com

E1 Fundamentos

characteristics of a deformable interface and the compressibility of one of the phases. For given flows of the two phases in a

I Conteddo Interdisciplinar

interfacial distribution can take any of an infinite number of possible forms. However, these forms can be classified into ty)

Annular Dispersed Flow Bot;;m Flhoo.d‘ingi )
commonly called flow regimes or flow patterns. Detailed discussions of these patterns are given by Hewitt (1982), Whalley (1987

Toépicos
The regimes encountered in vertical flows are illustrated in Figure 1. They include Bubble Flow, where the liquid is continuous

bubbles within the liquid; Slug or Plug Flow where the bubbles have coalesced to make larger bubbles which approach the diar ESCOAMENTO DE FLUIDOS

where the slug flow bubbleg’have broken down to give oscillating churn regime; Annular Flow where the liquid flows on the wall of FeNoMENos MuLTIFAsIcos

inuous gas flow. through «

Annular Flow where, as the liquid flow rate is increased, the TrANsFERENCIA DE MAsSA

liquid entrained in the cgfe) and the gas flows in the centre; and
. 4: . . . . = Bubble Flow Churn Flow Churn Flow
gas core increases, legding to the formation of large lumps or streaks (wisps) of liquid. TRANSFERENCIA DE CALOR
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Figure 1. Flow patterns in vertical flow (2|l Flows @), re I aC|O Nn ad 0S

Flow regimes in horizontal flow are illustrated in Figure 2. Here, as gravity acts normally to flow direction, separation of the flow occurs. The resped
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Sujoy Kumar Saha and Gian Piero Celata

A. Introduction

Microcooling elements in micro-thermal-mechanical systems (MTMS) are a modern nigh-end technology. Microchannel heat sinks are extensively used in high-heat flux systems, e.g.. microelectronic. optical and microfluidic devices, high-performance superc er and

laser devices, very-high temperature gas-cooled reactors and liguid metal fast reactors, radiator panels of spacecraft, thermal control of satellites, etc. In pharmaceutical and chemical industries, by integrating heat exchangers, mixers, and reactors as 3 . .
T d g decrease in the system size. Heat exchangers based on microscale channels are used in automotive fuel cells where the heat dissipation system should be compact and contain a minimum number of components. The heat dissipation rate is extremely high i Ad | C | O n a r a o S ling are
O O S o S a rt I g O S very important in such devices due to possible higher heat transfer coefficients and much lower temperature gradients along the heat exchanger. In addition, two-phase microchannel heat sinks are one of the strongest candidates for heat removal devices in prea-to-
. volume ratio, compact dimensions, and low flow rate requirements. Flow boiling in microchannels has drawn considerable attention from researchers worldwide. Microchannels are used in MEMS and high-end microprocessor cooling applications. Microchannel H d res (up
I n C | u e m - to 600 bar) and temperatures (1,000 °C). There is a scale effect that becomes evident when the hydraulic diameter is less than the capillary length. i.e.. [(0/g)(p1- p)I®E g e re n C I a O re S

. ~
In microchannels. the hydraulic diameter of the channels is smaller than the capillary length. Identifying the threshold, or the transition band. beyond which a two-phase flow may be considered "micro” is an open issue. The channel classification has been gi d e C Ita Qoes
used as a mere guide indicating the size range, rather than rigid demarcations based on specific criteria. Relevant literature in this direction would be Kawaji and Chung (2003). The confinement number (Co), as the distinguishing parameter, gives only a roug

(1)

Hiperlinks para

referéncias, figuras e

a rt I g OS re I aC I O n a d OS Two sets of classifications based on the hydraulic diameter were given b| 3 g7 g jn |€t @l (2000a) and Kandlikar et al. (2001). According to Mehendale et al. (2000a). a microchannel is 1-100 pm. mesochannel 100 pm-1 mm, compact passages 1-6 mm. and conventional channels »6 mm. According fo Kandlikar et al.

Suo and Griffith (1964) set Cogh = 3 3. and Kew and Cornwell (1997) sugq 1e-4 mm
3281e-7 1t

| 5. whereas that suggested by Brauner and Moalem Maron (1992) is 0.16

(2001), a molecular nanochannel is <0.1 pm, transitional nanochannel tional microchannel 1-10 pm, microchannel 10-200 pm, minichannels 200 pm-3 mm, and conventional channels >3 mm
C O n Ve rS 0 e S d e A more general definition would have to address situations where classical theory is no longer fully applicable, that is, it no longer correctly predicts the mechanical and thermal process in terms of friction and heat transfer The definition also depends on the fluid and the working conditions
u n Id a d eS n O ‘tex‘to Feng and Serizawa (2000) define a microchannel as being one in which theLaplace constant is larger than the diameter of the channel. They categorized their observations of flow regimes as follows: bubble flow, elongated bubble (or slug) flow. annular flow. liquid ring flow. liquid lump flow. and mist flow.

Another criterion is when the bubble departure diameter is larger than the channel diameter. such that bubble growth is confined by the size of the channel cross section (there are many bubbles in a macrochannel). Hence, the threshold to confined bubble flow could be taken as the microscale threshold. The bubble
departure diameter in nucleate pool boiling dyyp pis given (Fritz, 1935) by

1/2
dib, P = u.umsg[—]
9(pr — pc)

where the contact angle B is in degrees and the effect of cross flow on bubble departure is ignored. For application to a wider range of pressures,
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organizations and research institutions on a multiple basis with immediate access.

..of Great Interest and Importance to Institutions and Libraries
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® Environmentalists
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Nuclear Scientists & Engineers
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Access is achieved rapidly by links to a very extensive and detailed Index and through the Table of Contents. The full text is available and delivered in HTML all tables are fully

interactive.

www.dl.begellhouse.com/databases/e-WCNT.html

Catalog of Worldwide
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3. NUCLEAR TESTS AND PEACEFUL NUCLEAR EXPLOSIONS

(1945-1996)

Please, select your query

Country: USSR
Type:  Any

Method: ~ Any

v Location.  Any
v Purpose  Any

v Yieldrangew  Any

Pesquise o texto

completo por pais, tipo
de explosao,
ano e muito mais
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ou Precisa de ajuda?

Envie-nos um e-mail:
southamerica@begellhouse.com

Use nosso formulario de contato:

https://www.begellhouse.com/cont
act/

Ligue para 0 nosso escritorio
principal:

+001-203-456-6161
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