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ABSTRACT

In a spray experiment using a venturi mounted on a lean premixed LPP injector, droplets appear to
have non-uniform distributions. To solve this problem, the exit angle of the venturi was changed to
form a dump surface on the nozzle neck. The dump surface improved the atomization performance
and minimized droplet loss while forming recirculation zone in the venturi exit. In order to solve the
non-uniform spray of the injector, the flow characteristics inside the venturi and SMD of the spray are
compared. Finally, an optimum venturi shape is selected to minimize the spray loss and improve the

spray performance.
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a : venturi exit-wall angle

D, : dump surface diameter

D, : nozzle throat diameter

D, : venturi exit diameter

LR : Loss rate

md : drop mass flow rate

mi : inlet mass flow rate

Xopy @ position of center recirculation zone
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Fig. 1 GE TAPS Mixer Concept[13].
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Fig. 2 Schematic of pre—filming airblast injector with
venturi and main injector.

EAL71=  Parker-Hannifin[26]91 4 29HH  F7]
FEY Y ds xEolH, A4FE s A
H EA]e X4 Table 101 YebTh HH 3
G2 AAE WE A7 g7 HFrY &
N AE& 457019, e 424 671k 10711t
Wi A3]7]19r 7 378 AtoldA EEEH
+ A mYPsE SV A5t A4
A8 7] WS AANE(Clock-wise; CW)<} HE
A A& (Counter-clock-wise; CCW)E A A &4
o FFEHE AA Y HIEaRE F7] Asto
AFTAM=Eol FEel HA I &3S FIUS

o, AH A3 &L 45 4%, 879 &8, A
Awaro g AAEATY. L3S EHste EEEH
T dAE 1% g dd mdE A o
Aol vgsts =ray] Yt dqutr|s F9)

H EAl7] A3 7]+= Table 29 3EF5HA|

Table 1. Dimensions of prefiming airblast injector

with venturi.
Description Value (mm)
Dinnner air in 13.5
Dinnner air out 9
Douter air in 25
D, 16.6
D, 43
Prefilmer length 4

Table 2. Designed swirler in pre-filming airblast

injector.
Inner Outer Liquid
Swirler Swirler | swirl slit
Angle 45° 45° 45°
Vane 6 10 8
Direction CW CCW CcW
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Fig. 3 Spray cross—section and spray loss
phenomenon of pre-filming airblast injector.
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Fig. 4 Spray cross—section of pre-filming airblat
injector with external air(Case 1).
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Fig. 5 Schematic of venturi with created dump
surface by angle between venturi exit
surface and side wall.

Table 3. Nozzle throat diameter(D,)-dump surface
diameter(D,) ratio by shape of venturi.

Case 1 | Case 2 | Case 3 | Case 4
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Fig. 7 Condition of sauter mean diameter(SMD)
measurements.

Table 4. Experimental conditions of pre-filming airblat

injector.
Gas Liquid
Operating fluid Air Water
Mass flow rate (g/s) 224 5.0
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Fig. 8 Injecting loss rate at venturi exit by case 1 to 4.
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