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Simulation of gas—liquid two—phase flow and atomization
characteristics of Y-type nozzle for heavy oil burner
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characteristics from the aspects of structure or

atomization parameters, ignoring the gas—liquid two— 3D-model

phase flow characteristics in the nozzle. Therefore,

the research on the gas—liquid two—phase flow and atomization characteristics of Y—type atomizing nozzle has an
important guiding role in the design of heavy oil burner. In order to improve the quality of heavy oil atomization,
computational fluid dynamics software were used to explore the influence of nozzle structure parameters (mixing
chamber length, inlet diameter ratio, angle between air and fuel inlet) and atomization parameters (mass flow rate of
oil, air inlet pressure, temperature of oil) on the gas—liquid two—phase flow and heavy oil atomization characteristics
of Y—type nozzle. The results showed that the structure parameters and atomization parameters directly affected the
oil film thickness and gas—liquid two—phase velocity difference in the nozzle. Under different parameters, the change
rule of gas—liquid rate and droplet Sauter mean diameter was opposite. Considering the two atomization performance
indexes, the optimal length of mixing chamber was 15~20 mm, the reasonable range of inlet angle was 60°~75° and
the optimal inlet diameter ratio was 1.0~1.1. In order to ensure the better atomization effect of heavy oil, the air inlet
pressure should be greater than 0.5 MPa, the above parameters obtained by simulation provide guidance for the
structure optimization design and operation parameter setting of Y—type nozzle.
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Fig.3 Comparison of simulation results and literature test
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Table 2 Boundary parameters of design conditions

Parameter Value
Temperature of 0il/'C 100
Temperature of air/'C 25

Inlet mass flow rate of oil/(g/s) 66
Air inlet pressure/MPa 0.7
Outlet pressure/MPa 0.1
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Fig.4 Simulation results of gas—liquid two—phase flow and atomization characteristic under different mixing chamber lengths
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Fig.5 Simulation results of gas—liquid two—phase flow and atomization characteristic under different angles between air and fuel
inlet



1172 U= D #0213

®) 360
Volume fraction/% (a) 0.23 7 ] 340
. 1.000 . ! ' 0.22 j ] 320
_ 0.21 - 1300
= 120
E o020 180 <
r -4260 <
0.19 + 1
L -1 240
0.18T 1 220
017 F - 200
| L | L | L | L | L | L |
090 095 1.00 105 110 115 1.20
Inlet diameter ratio, r
22
-« - (c)w 100
20 - -1 90
- 80
18 - 1 g
S 1" =
16 . leo &
1 ©n
- 50
14 - J
. 40
| L | L | L | L | L | L | 30

090 095 100 105 110 115 1.20

Inlet diameter ratio, r

F6 AL B T OB AR E A1 2 AL ) e 2

Fig.6  Simulation results of gas—liquid two—phase flow and atomization characteristic under different inlet diameter ratios

030 280
_ 0.28 |- 1260
Volume fraction/% 0.26 - |
1.000 b _
0.24 L 240
0.900 b 1
0.22 - -220
0.800 £ b | Q)
0700 % 0.20 |- - 200 §
[ 4 >
0.600 0.18 | 1180 <
0.500 0.16 |- 1
0.400 014 - 160
0.300 012 < 140
0.10
0-200 30 40 50 60 70 80 90
0100 fl foil, g./(g/
0.000 Mass flow rate of oil, q,,/(9/s)
20 80
L (©
19 -
18 f - 70
g p g
A s =
16 - 1% g
L wn
15 -
r - 50
14
| L | L | L | L | L |

30 40 50 60 70 80 90
Mass flow rate of oil, q,,/(9/s)

7 AR T R PR SN A AR R R A R

Fig.7 Simulation results of gas—liquid two—phase flow and atomization characteristic under different mass flow rates of oil
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Fig.8 Simulation results of gas—liquid two—phase flow and atomization characteristic under different air inlet pressures
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Simulation results of gas—liquid two—phase flow and atomization characteristic at different temperatures
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