2 Mechanical & Industrial Engineering A MODEL FOR THE SPRAY SIZE

Y UNIVERSITY OF TORONTO

DISTRIBUTION N SWIRL NOZZLES

Nasser Ashgriz & Jerry Chen
Perforated Sheet Atomization Model (PSAM)

A

BACKGROUND

Review: Experiments .
: Spanwise
Streamwise
: fillament
filament
Stretching [ PV b
Flapping -~ Iy X
1-Twin Fluid Nozzle 2-Swirl Nozzle 4-Ligament Breakup in a Crossflow | P 4 vy | . : il -
Atomization= Breakup of Drops + Long Ligaments or Fibers 4 /1 [ i/ .
|
|
1 |
|
O - .
! |
' |
! |
' |
! !
|
3-Drop Breakup | :
| , , .
: ' 0.8 1.0
I

5-Ligament Stretching 6-Flapping Ligaments

1. Calculate sheet velocity, U, knowing

injection pressure: U = 0.7,/2p/p
2. Calculate sheet thickness at the orifice t,,, B
knowing mass flow and spray cone angle: ~ 2mpUL,sin@
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6. Calculate the spanwise filament thickness d; ,

tOT'_
2 \ 4 prtUcos® after stretching

3. Calculate the breakup length L; and A: d; , = dL\/1 +1/L,

Ly — 33.5 a~2/3We~1/3Re~1/6 7. Determine the volume ratio between two types
of filaments:
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Exp. wavelength A (um)
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909 Gly a = 0.7We™V/ 8. The droplet size distribution: _
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4. Calculate streamwise filament min min_,
. dp 2(mn) 2 x 2 , : ; , T T -
thickness dg = \/Ahs Pmn | X =@ " T Term Km—n(2ymnx) 500 1000 1500 2000 2500 3000 3500
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COMPARISON WITH EXPERIMENTS
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