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Abstract

Twin-fluid atomization has been widely used in combustors and process industries because of
its high performance and simple structure. Flow visualization and pressure measurements were
conducted to investigate the effects of gas flow in twin-fluid atomization. Schlieren photographs
showed that changes in atomizing gas pressure altered the wave patterns, and the lengths of both
recirculating toroid (impinging stagnation point) and supersonic flow region in the jet. A longer
supersonic wave pattern like net-shape was observed as atomizing gas pressure increased. The
disintegration phenomenon of liquid jet was observed by still microphotography with dark room
facilities and spark light source having spark duration time of 2us. Direct photographs showed the
overall shape of sprays near the nozzle and flow separation at the outer wall of protruded liquid
delivery tube. The variation of spray angles with gas pressures were obtained by visualization
using laser sheet beam. Suction pressures at the nozzle orifice exit and recirculating region are
shown to be used to estimate the stable atomization condition of a twin-fluid atomizer.
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Fig. 1 Schematic of experimental apparatus
S AR Fohehd webd shasl AgREE A% delwolm WuE AH % oA e ¥715o|
2o, 2o BEH aiA n5E BFARE 4
D402 FAHE At FEG FUFH G Yol WAL F A9 AagERe AP
28 + Y=g Fig. 13t o] AAALE 718 v $E79 35 AFEdo s940 548 =238
AlA Abgstednt, A H£E (MVE Dura-Mite, 82 i}, 7lAag3F3-2 £57] FA S5 e o]
liter)ol) 4 <% 9k & A 7] (pressure building regula- 1 2375 HAdutghe g 7ta2gd ZTHGEE A
tor) e} < qb2 A ¥l ¥ (pressure building valve)ell A A &atgich x& WHol F=E qFHA9l gk
ofdl Zhokd AA A4 MAWEE A Fdd W@ (Validyne DPISTL) S A xdta gtedw s
23hEE Edfed AR Foifih Z1ETlelA ol ek opdga AFTE AR AT A
838 Jiste ALstes S zA 7] (CHIYODA  slod 3-F7hae] oad-g AdAsiA fxlgtezs 4
SEIKI GS200)el 4 B8 ez 281 b wobk $o A4T Barbart 238 Fakod
- 40
- 10 p=—20 Liquid
ufe delivery
tube
I \ 10 =
20 ; Bushing ‘_m‘]
L s =

$10.5 X 7mm DEEP.

8-M6 X 19mm DEPTH ON $102

Assembled cross sections

SNC nozzle CDO nozzie

)

CDI nozzle

et ot

COB nozzle

Fig. 2 Cross-sectional views of supersonic atomization nozzles
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(a) p.=0.5MPa (b) pn.=0.75MPa

(¢) pn=10MPa (d) p.=1.25MPa

Fig. 3 Schlieren photographs of supersonic annular gas jet flow (CDB nozzle, /=0mm, closed core)
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p,=0.1MPa  02MPa 0.4 MPa 0.5 MPa

0.3 MPa

(a) 2, = 100 ml/min

p,=0.1 MPa 0.2MPa 0.3 MPa 0.4 MPa 0.5 MPa

(b) Q, = 200 mUmin

Fig. 5 Photographs for disintegration phenomena of
water jet in an annular gas stream using spark
light source (4=35mm, p,=0.1~0.5 MPa)
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Fig. 8 Variations of jet centerline pressures for various gas nozzle pressures in (a) SNC nozzles

and (b) CDB nozzles.
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