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Development of an external twin-fluid nozzle for Selective Catalytic Reduction
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Abstract

The effect of the working fluid flow conditions and nozzle geometry on the spray performance of a twin-fluid
nozzle used in Selective Catalytic Reduction is investigated experimentally. The liquid pressure is varied in the
range of 0.3atm to 1.5atm and the air pressure is varied from the 0.5atm to 3.0atm. relative position between liquid
nozzle(internal nozzle) and air nozzle(external nozzle) tip changes from 1mm inside the air nozzle to lmm outside
the air nozzle. The orifice diameter of the air nozzle is varied with Smm, 6mm and 7mm. Spray visualization is
realized with CCD-Camera. SMD(Sauter Mean Diameter) and mean particle velocities are measured by
PDPA(Phase Doppler Particle Analyzer) under various experimental conditions. The measuring point is 300mm
away from the nozzle tip in the downstream spray. The experimental results are that spray angle is depended air
flow rate because nozzle diameter, air pressure and nozzle tip relative positions are related air flow rate. SMD

is depended air flow rate and water flow rate. Also, SMD is increased when water flow rate is bigger. SMD is

decreased when Air flow rate is bigger.
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1. Grating lens

2. Rotating diffraction grating
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4. Interchangeable collimating Lenses

5. Output lens
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7. Triplet
8. Viewing port

9. Spatial filter
10. Collimating lens
11. Photomultiplier tubes
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Table 1. The Specification of CCD Camera

Specification Description
Pixel Number 1024 x 1024
Exposure Time 100ps ~ 33ms
Frame Number 15 Frame/s

Data Rate 33 Mega pixel/s
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Table 2. Experimental Condition

Experimental Experimental
Condition Variable
Water Pressure 03,06, 09, 12,15
Variable (atm)
Air Pressure 05, 1.0, 1.5, 2.0, 25,
Variable 3.0 (atm)

External Nozzle

) @5, @6, 7 (mm)
orifice Variable

Nozzle tip relative

-1, 0, +1 (mm)

position Variable

Fig 7. Relation positions of Nozzle Tip
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Table 3. Measurement of flow rate

water test dataliml/min)

3 4+/| 1atm|2atm | 3atm | 4atm|5atm| 6atm | 7atm | Batm
oy
1 359 {432 | 648 | 756 | 888 | 924 | 1020 1104
2 | 372 1420 | 672 | 792 | 840 | 936 | 1008 | 1082
J 1360456 | 696 | 816 | 804 | 900 | 1044 1 1080
4 | 3611408 6721792 | 864 | 936 | 1044 | 1056
5 | 360444 | 672 | 792 | 840 |1 972 | 996 | 1116
o # [21.74125.92|4032/47 38/50.83[55,73]61.34/65.34
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