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AFR: Air to fuel mass flow ratio

d: Droplet diameter, um
m: Reflactive index
N: Fringe count
SMD: Sauter mean diameter, um
Wa Air mass flow rate, g/s
W Fuel mass flow rate, g/s
Pa: Ambient pressure, Pa
pt: Total pressure, Pa
Ap/p:: Pressure drop, %
. : ( U = 2Ap )
Uo: Characteristic velocity, m/s' ~o .
Vz Axia mean velocity of droplet, m/s
\Vgs Radial mean velocity of droplet, m/s
Vth: Circumferential mean velocity of droplet, m/s
a Collecting angle, deg
Yo Scattering angle, deg
o Outer swirler vane angle, deg
A Wave length, nm
s Air viscosity, Pa s
D Inlet air density, kg/m®

o Droplet density, kg/m®
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Fig. 5-1-1 Spatial distribution of droplet number count at Ap/pi=2%
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Fig. 5-1-2 Spatial distribution of droplet number count at Ap/p=4%
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Fig. 5-1-3 Spatial distribution of droplet number count at Ap/p=5%
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Fig. 5-1-8 Spatial distribution of droplet number count and mean velocity of droplet in
20um size class at Ap/p=4%
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Fig. 5-1-9 Spatial distribution of droplet number count and mean velocity of droplet in
20um size class at Ap/pi=5%
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Fig. 5-1-10 Spatial distribution of droplet number count and mean velocity of droplet in
30um size class at Ap/pi=2%
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Fig. 5-1-11 Spatia distribution of droplet number count and mean velocity of droplet in
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Fig. 5-1-12 Spatial distribution of droplet number count and mean velocity of droplet in
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Fig. 5-1-14 Spatial distribution of droplet number count and mean velocity of droplet in
40um size class at Ap/p=4%

61



r, mm

o I 0

0 5000 10000 15000

lzo m/s

Fig. 5-1-15 Spatial distribution of droplet number count and mean velocity of droplet in
40um size class at Ap/p=5%
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Fig. 5-1-16 Spatial distribution of droplet number count and mean velocity of droplet in
50um size class at Ap/pi=2%
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Fig. 5-1-17 Spatial distribution of droplet number count and mean velocity of droplet in
50um size class at Ap/p=4%
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Fig. 5-1-18 Spatial distribution of droplet number count and mean velocity of droplet in
50um size class at Ap/pi=5%
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Fig. 5-1-19 Radial distribution of normalized droplet number count in each size class at
z=13.5 mm and z=34.5mm
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. 5-1-20 Radial distribution of normalized droplet mean axial velocity in each size
class at z=13.5mm and z=34.5mm
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. 5-1-21 Radial distribution of normalized droplet mean radial velocity in each size
class at z=13.5mm and z=34.5mm
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Fig. 5-1-22 Spatial distribution of circumferential velocity of droplet in 20um size class
at Ap/p=2%
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Fig. 5-1-23 Spatial distribution of circumferential velocity of droplet in 20um size class
at Ap/p=4%
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Fig. 5-1-24 Spatial distribution of circumferential velocity of droplet in 20um size class
at Ap/p=5%
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Fig. 5-1-25 Spatial distribution of circumferential velocity of droplet in 30um size class
at Ap/p=2%
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Fig. 5-1-26 Spatial distribution of circumferential velocity of droplet in 30um size class
at Ap/p=4%
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Fig. 5-1-27 Spatial distribution of circumferential velocity of droplet in 30um size class
at Ap/p=5%
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Fig. 5-1-28 Spatial distribution of circumferential velocity of droplet in 40um size class
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Fig. 5-1-29 Spatial distribution of circumferential velocity of droplet in 40um size class

at Ap/p=4%

72



%f!

Z, mm

0 20 40 | 60

r, mm
vihnvs IO T
25 25 7.5

Fig. 5-1-30 Spatial distribution of circumferential velocity of droplet in 40um size class
at Ap/p=5%
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Fig. 5-1-31 Spatial distribution of circumferential velocity of droplet in 50um size class
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Fig. 5-1-32 Spatial distribution of circumferential velocity of droplet in 50um size class
at Ap/p=4%
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Fig 5-1-33 Spatia distribution of circumferential velocity of droplet in 50um size class
at Ap/p=5%
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Fig. 5-1-34 Radial distribution of normalized droplet mean circumferential velocity in

each size class at z=13.5mm and z=34.5mm

76




Vr.ms

Fig. 5-1-35 Size-velocity correlation of droplet at Ap/p=2%
(left: z=13.5mm, r=6mm, right: z=13.5mm, r=24mm)
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Fig. 5-1-36 Size-classified correlation of different velocity component of droplet at
z=13.5mm and r=6mm at Ap/p=2%
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Fig. 5-1-37 Size-classified correlation of different velocity component of droplet at
z=13.5mm and r=24mm at Ap/p=2%
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Fig. 5-1-39 Size-classified correlation of different velocity component of droplet at
z=13.5mm and r=6mm at Ap/p=4%
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Fig. 5-1-40 Size-classified correlation of different velocity component of droplet at
z=13.5mm and r=24mm at Ap/p=4%
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Fig. 5-2-1 Comparison of fuel droplets distributions and flames for different AFR and
pressure drop
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Fig. 5-2-5 Spatial distribution of droplet number count and mean velocity of droplet in
30um size class
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40um size class

86



normalized droplet number count at z=9 normalized droplet number count at z=9
12
1t
é é 08
% 20 ymclass % 06 r | 30 umclass
z —+— AFR15 Z 04| —+— AFR15
AFR 18 02/ AFR 18
“a AFR20 R i —+ AFR20
30 40 0 10 20 30 40
r,mm
normelized droplet number count at z=21 normalized droplet number count at z=21
12 12
Ly 7\ R
g 08 | I \ 508 | ,,;;}7' 3
Z 06 J/ ) \ 20 umdlass Z 06 | ‘ \ \ 30 umclass
Z 04t /A * —+ AFR15 Z 04t '/f/ \ —+—AFR15
02 | ‘//‘/ \\ AFR18 02 | {/ :\A AFR18
o ta=k” By —— AFR 20 o =X . ® ——AFR 20
0 10 20 30 40 0 10 20 30 40
r,mm r,mm
normelized droplet number count at z=30 normelized droplet number count at z=30
12 12
1+ L} 1+
508 | \ 508 |
Z 06 \ 20 pmclass Z 06 30 pmclass
Z 04t \ —+—AFR15 Z 04t ——AFR15
02 L ‘/ ) \ AFR 18 02 | AFR18
0 s _ *al |- AFR20 0 “a+ AFR20
0 10 20 30 40 0 10 20 30 40
r,mm r,mm

Fig. 5-2-7 Radia distribution of normalized droplet number count in 20 and 30 um size
classat z=9, 21 and 30mm
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Fig. 5-2-8 Radial distribution of normalized axial mean velocity in 20 and 30 um size
classat z=9, 21 and 30mm
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Fig. 5-2-9 Radial distribution of normalized radial mean velocity in 20 and 30 um size
classat z=9, 21 and 30mm
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Fig. 5-2-10 Radial distribution of normalized droplet number count in 20 and 30 um
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Fig. 5-2-11 Radia distribution of normalized axial mean velocity in 20 and 30 um size
classat z=9, 21 and 30mm
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Fig. 5-2-12 Radial distribution of normalized radial mean velocity in 20 and 30 um size
classat z=9, 21 and 30mm
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Fig. 5-2-13 Radial distribution of normalized radial mean velocity in 20 and 30 um size

class at z=9, 21 and 30mm
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Fig. 5-2-14 Radial distribution of normalized droplet mean circumferential velocity in
20um size class at z=9 and 21mm
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[C1] Deutsches Zentrum fur Luft- und Raumfahrt e.V., Mitteilung 98-01
Die Stoffeigenschraften von Kerosin JetA-1, Michael Rachner

Institut fUr Antriebstechnik Koln

Fig.C-1 Refractive index of droplet for different temperature

Fig.C-2 Resolution of droplet for different refractive index of droplet
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Fig.C-2 Resolution of droplet for different refractive index of droplet
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