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Characteristics of Y-Jet-Type Airblast Atomizer with Self-Control Function

REB E®, BEH EH, i (Z, & e, RRE Bk, MR OEC

(Masatoshi DAIKOKU) (Hiroaki SAKAI) (Hitoshi FURUDATE)(Takuya KAGA) (Takao INAMURA) (Shoji TANNO)
NFLEXY BLATKY BAL K

(Hachinohe Institute of Technology) (Hirosaki Univ.) (Tohoku Univ.)

A new type of atomizer was developed to control mean droplet diameter over a wide range of liquid flow
rate.  This atomizer employs a fluid amplifier which controls the liquid delivery to two kinds of injection
ports with different inner diameters.  Fine droplets and relatively coarse droplets are ejected from smaller
ports and larger ports, respectively. It was found that the bistable amplifier is suitable to adjust the liquid
distribution to each port. ~ Comparing among the atomizers which have different inner diameter D and length
The

effects of the fluid amplifier dimension on the liquid distribution to the ports and the spray characteristics were

L of the larger port, minimum mean diameter was obtained by the atomizer with L/D of around 2.0.

also investigated.  In case of m, = 6.0 g/s, the mean diameter was almost kept constant value of 70 microns

over the whole range of the liquid flow rates while the splitter offsets of the first and the second amplifiers

were —0.5 mm and 0.6 mm, respectively.
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(1) First fluid amplifier

3. air tank

To orifice 1

1. compressor

2. regulator

4. needle valve
5. air flow meter

6. liquid tank

7. liquid flow meter
% . 8. needle valve
9. atomizer

(2) Second fluid amplifier

ARt Vol.8, No.24 (1999) 181

® 46

\
N
N\

7, il

20

SIT)

i
7

Fig.2 Y-jet-type twin-fluid atomizer
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(3) Orifice plate

Fig.3 Details of fluid amplifier
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Fig. 4 Combination of three parts of fluid
amplifier
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Fig.5 Atomizer tip

Table 1 Dimensions of larger port
Atomizer No.| L (mm) | D (mm) L/D
1 7.0 2.4 2.19
2 4.0 24 1.66
3 5.0 24 2.08
4 7.0 1.8 3.89
5 6.0 2.4 25

TR

(1) No.1 offset (2) No.2 offset

Fig.6 The splitter offsets of the first and the
second amplifiers

Table 2 Experimental condition of fluid amplifier

offset and orifice diameter

-0.5 mm
No.1 offset 0.2
0.5
No.2 offset 0
0.6
No.3 orifice dia. ¢ 1.0
(to larger ports) o 1.6
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Fig.7 Effect of total liquid flow rate on
liquid distribution
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(b) Atomizer No.5

Fig.10 Spray pattern of Y-jet atomizer (m,= 6.0 g/s)
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Fig. 13 Spray pattern of Y-jet atomizer with No.1 offset —0.5 mm and No. 3 orifice ¢1.0 nm (m=6.0 g/s)
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