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The Effect of the Y-jet Nozzle Exit Orifice Shape on Asymmetric Spray
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Abstract

Y-jet nozzle has a wide fuel flow rate range and turn-down ratio, thus, it is used in industrial boilers, furnace and agri-
cultural atomizer. However, it has asymmetrical spray characteristics due to the nozzle design factors. Therefore, in this study,
asymmetric spraying characteristics of the elliptical Y-jet nozzle was studied by using the lab-scale spray apparatus. As a
result, the elliptical Y-jet nozzle had lower gas mass flow rate than circular Y-jet nozzle at same gas pressure, because of
bigger shear stress due to the wider inner surface at the elliptical Y-jet nozzle. Larger SMD was measured on the elliptical
Y-jet nozzle than the circular Y-jet nozzle. When SMD was measured in the X Axis direction at the same gas mass flow
rate, the elliptical Y-jet nozzle with an aspect ratio of 2:1 showed greater asymmetry than the others.
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Fig. 1 Schematic of the Experimental setup
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Table 1 Nozzle specification

Nozzle Major Axis (mm) Minor Axis (mm) Im (mm) Exit Orifice Aarea (mm?) Angle (°)

H2 1.767 3.534

4.908
V2 3.534 1.767

8.75 65
dm (mm)
C 4.906
2.5

DAQ-9172, National Instruments)& F3ll AA|7FOZ 4]
ol & 53t 5 JMAEE S8l 2% FhEt
(Phantom VEO E310L, Maximum resolution : 512 x 512,
Sample rate : 11,500 f/s)9} Z2EZHAFAZE 0] 85} 7}
Algk 71 ol 83tlnh. FEFH =5 WRgES 7%,
A AAM 9 Fe 100 Hz2 AEF st 527 34
el Hitolty =22 RE RAEE HHdHA7]
(Sauter Mean Diameter, SMD)= #©]#] 3] (Laser dif-
fraction) Y& ©]&3 W (Malvern) E}QH S &4 %
X (MLXA-A12-635-5), S H S (SF 8~450 pm), 2H&7
2](400 mm ©]u]), Laser spot radius: 3.9[pixel], ¥ 3 mm),
A F7]e =F E(Tip)SZFE 200 mm E5-5150
Al 28k glojglo| e,

22 A & 3 Ay A
Table 12 £ AFA AME-H =& APl A+

o AMEHE =52 F VKR C, H2, V2olt}h. I
o] o], dn 7 289 229] F7A, d= 7H

ool A7, d oA FER Aol BE =

N ok rfot

Fig. 2 Schematic of the Y-jet nozzle

2 I 8.75 mm, 7+2=9} AA| o] FFH Ato)9] A& (0)=
65°, d, 1.58 mm, dy 1.13 mmZ TY32 B4 =&
o] 7 &9 29 YWole A7 2.5 mmel 9=
71202 ZARE Holg 7 =s A7l

Figure 2= 2709] 3] 35 #22 579 FA7L &
g PolH =] 2T 22 BAEE =2
go] dHEe} 7 wEo] 3 0¥

£ giEolt) Yoet ol 7taE 5%
Hi, e 37 FIT 65°= FEET
ET Q2o PFAo] 9F, 2 =52 &
20 N7} 12, V2 =E L T 28y A
7} 2:12 AAA. ol= EH |
e EFEA HIILE $gtoltt. 3ol ARE H2, V2
e

PR7Hgo2 AR,

o 1

28 AFGAS AFxAS Yepinh AF A
E20°C BS ARSI HRI|AE AAE AMRE)
At B9 BARIEL 0.5~5bar7HA] 0.5bar® Z71A17)
w AHS YA, Fae] BARMEE ¢ =& A
2 1~sba7lA], H2 =29 A% 1-20ba7tA], V2 =0
739 1~15bar7kA] 1bard] F7HA171H A8 Xt
ol =& 7 289 P wE FUg 7k
i=2

Table 2 Experimental conditions

Nozzle C H2 V2
Gas Pressure (bar) 1~5 | 1~20 | 1~15
Temperature 20°C
Liquid Water
Gas Na
Liquid Pressure (bar) 0.5~5
Measuring Position (mm) 200
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Fig. 4 Liquid flow rate according to liquid pressure at fixed
gas flow rate

$S At
Figure 3% Fig. 4= Z}7} 549 712 #AF 4815

T 7k AR 20 e ZARIE A mE
Ale] AErda UeRd e Zelth A gl Agd
BE kZoM dAe] BAREE ] SUtEeSE A9
AR S7FI 23 7 28]¥2 4 o
2 WA AR 2ol 1% TRl AL 2k
thoole WA= MHSAE AR =5 S 22|9se
RiFo] FstER A AFgFFe] LT Aow &
el

Figure 5= A 9] #ARQHE
< vepd a2 Zo|th A4¥ &3 212 Fig 39 &

14

-
~
T

Gas Flow rate (kg/h)
(=) o ;
T T T
[ ]

T
>
>
>
>
>
>
>
>
[
[

Liquid Pressure (bar)

Fig. 5 Gas flow rate according to liquid pressure at fixed
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