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Behaviors of Internal Flow and Liquid Jet of Twin-Fluid Atomizer
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Objectives of the present study are to clarify the various behaviors occurred in a liquid-gas mixing twin-fluid atomizer.
High-speed flow visualization experiments were conducted for the transparent atomizer model made of acrylic resin.
Many transient and peculiar phenomena were obtained for internal flow and spraying jets after injection.

Results show that the internal flows of atomizer are classified into 4 groups: liquid film region, co-existence region of
liquid column and film, liquid column region and turbulent liquid column region. Furthermore, the external flows of
atomizer are mainly divided into 3 patterns: liquid balloon region, co-existence region of liquid column and
disintegrated droplets and liquid film breakup region. In addition, liquid balloon width and frequency are measured.
Atomization properties of jet-spread angles and droplet sizes were measured for different liquid breakup patterns.
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Fig.1 Image of gas turbine engine atomizer
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Fig.2 Details of twin-fluid atomizer
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Table 1 Experimental conditions

Item Value
Injection Liquid Water
Liquid Mass Flow Rate 5.0 ~23.3(g/s)
Atomizing Gas Air
Air Mass Flow Rate 0.04 ~ 0.20(g/s)
Water
Liquid LED Lighy
Flowmeter
R
Air '
Ar Flowmete,
Diffuser
. / .
7

Internal Flow

High Speed

Video Camera Personal Computer

(a) Atomizer internal flow

Atomizer

Liquid Jet

(b) Liquid jet

Fig.3 Experimental apparatus and optical arrangements
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Fig.4 Photographs of atomizer internal flow (upper) and illustrations of liquid flow pattern in cross-sections (lower)

at the air flow rate of M, = 0.06g/s

Each photograph condition corresponds to the plots (a)(b) and (c) in Fig.6
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Fig.5 Photographs of atomizer internal flow (upper) and illustrations of liquid flow pattern in cross-sections (lower)

at the air flow rate of M, = 0.16g/s
Each photograph condition corresponds to the plots (a1) (b1) and (c1) in Fig.6
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Fig.6 Classification of atomizer internal flow
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Fig.7 Photographs of external flow at the air flow rate of M, = 0.06g/s
Each photograph condition corresponds to the plots (a) (b) and (c) in Fig.9
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Fig.8 Photographs of external flow at the air flow rate of M, = 0.16g/s
Each photograph condition corresponds to the plots (a1) (b1) and (c1) in Fig.9
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Fig.9 Classification of atomizer external flow
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