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QUALITY OF SPRAY: THE KEY FACTORS

PRECISION VALVE CORPORATION

Founded (by Bob Abplanalp): 1949

Current President & CEO: John Abplanalp
Subsidiaries: 16

Employees: 1950

Annual Turnover: $350 million
Annual Valve Production 4 billion

Website: www.precisionglobal.com
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QUALITY OF SPRAY: THE KEY FACTORS
Quality of Spray is “governed” by:-

“Black Magic”

Pl e Type & “years of experience”

Pressure
Quantity

Formula Viscosity
Surface Tension

Hardware (Valve)  Stem orifice
Housing RTP & VTP
Hardware (Actuator) Insert - Design
- Orifice Size
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QUALITY OF SPRAY: THE KEY FACTORS

Quality of Spray is “governed” by:-

Propellant Type
Pressure
Quantity
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QUALITY OF SPRAY: THE KEY FACTORS

Propellant Type
Pressure
Quantity

Liquified Propellants

- LPG, DME or HFCs
Compressed Gases

Range of Pressure
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QUALITY OF SPRAY: THE KEY FACTORS

Propellant Type
Pressure
Quantity
80.0
60.0 - @ LPG 30
| LPG 40
40.0 -
0O LPG 48
20.0 O LPG 70
0.0 t===——T111 |_._|_|
Pressure DIR /s Cone Dia Particle Size
(bar) g (cm) (microns) d[v,
o LPG 30 2.0 0.82 10.5 61.5
W LPG 40 2.1 0.78 10.5 62.9
0O LPG 48 2.2 0.82 11.0 60.8
O LPG 70 2.7 0.78 11.0 53.7

3.0

25

2.0

1.5

1.0

0.5 1

0.0

Effect of LPG Pressure (bar)

—— |3 Pressure (bar)

LPG 30

LPG 40 LPG 48 LPG 70
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microns

65

60 -

55 1

50 |

45

Effect of LPG Pressure

O Particle Size (microns)
d[v, 0.5]

LPG 30

LPG40 LPG48 LPG70
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QUALITY OF SPRAY: THE KEY FACTORS

D/IRg/s

18
16

14

12

0.8 1
0.6
04

0.2 1

| [ooros

2 bar

4 bar

7 bar

10 bar

Propellant Type
Pressure
Quantity
Effect of Compessed Gas Pressure
120
100 - _ O D/Rgls
80 — — .
60 - | Cone Dia (cm)
40 O Particle Size (microns)
20 D[v,0.5]
ol—m | _ml _ N
2 bar 4 bar 7 bar 10 bar
o D/Rgls 0.85 1.01 1.52 1.88
@ Cone Dia (cm) 9.5 9.0 12.0 12.0
0O Particle Size 96.5 77.9 74.7 70.0
(microns)
D[v,0.5]
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120.0

100.0

80.0 -

60.0

40.0

20.0

0.0

Particle Size (microns) D[v,0.5]

@ Particle Size (microns)
D[v,0.5]

2 bar

4 bar

7 bar 10 bar
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QUALITY OF SPRAY: THE KEY FACTORS

Quality of Spray is “governed” by:-

Formula Viscosity
Surface Tension
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QUALITY OF SPRAY: THE KEY FACTORS

Formula Viscosity

Surface Tension

PRECISION

Effect of Product Formulae
100.00
80.00 ] o D/R (g/s)
60.00 ] | @ Cone Dia (cm)
40.00 -
20.00 | | O Particle Size (micron)
D[v, 0.5}
0.00 -
Ethanol Water H'spray
o D/R (g/s) 0.78 0.89 0.80
@ Cone Dia (cm) 8.5 11.0 11.0
O Particle Size 62.9 87.0 68.1
(micron) D[v,
0.5}
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Quality of Spray is “governed” by:-

Hardware (Valve)  Stem orifice
Housing RTP & VTP
Hardware (Actuator) Insert - Design
- Orifice Size
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QUALITY OF SPRAY: THE KEY FACTORS

Hardware (Valve)  Stem orifice
Housing RTP & VTP
Hardware (Actuator) Insert - Design
- Orifice Size

Effect of Stem Orifice Dia.

70

60

50 -

40 1 30.33mm
@ 0.61mm

30

20

[

D/R g/s Cone Dia (cm)

Particle Size
(microns) D[v, 0.5]

0 0.33mm 0.47 7 33.7
@ 0.61mm 0.78 8.5 62.9
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QUALITY OF SPRAY: THE KEY FACTORS

Hardware (Valve) Stem orifice Effect of VPT Size
Housing RTP & VTP
Hardware (Actuator) Insert - Design
- Orifice Size 9
8 N
7 N
6 N
e > Cone Di
S 4 | O Cone Dia (cm)
3 N
. 2 +—
Effect of VPT Size 1]
0 . . .
0.9 1.27mmx  1.27mmx 1.27mmx 1.27mmx
0.8 0.00mm  0.25mm  0.63mm  1.02mm
0.7 +—
0.6 +—
0.5 Effect of VPT Size
2]
S 04 . o D/R (g/s)
0.3 1 60
0.2 50
011 » 40 +
0 w w w 5 30 L @ Particle Size (microns)
1.27mmx  1.27mmx 1.27mmx 1.27mmx o ] Dv, 0.5]
0.00mm  0.25mm  0.63mm  1.02mm E 20
Nilmininls
0 ,
& & & &
& P & ¥
A R S
< & & &
P NI
N N N N
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Quality of Spray is “governed” by:-

Hardware (Valve) Stem orifice
Housing RTP & VTP
Hardware (Actuator) Insert - Design
- Orifice Size
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QUALITY OF SPRAY: THE KEY FACTORS

Effect of Insert (mbu) Design

Channel Design

\f

Orifice Size >
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QUALITY OF SPRAY: THE KEY FACTORS

Effect of Insert (mbu) Design on Discharge Rate

Discharge Rate

—e— 60/40 EXOH/HAP 40

0.6

0.5

o4 .\‘—\\‘
0.3

0.2

0.1

0 - . -
P
R Cpq/ 22 &L
>N &o §o N
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QUALITY OF SPRAY: THE KEY FACTORS

Effect of Insert (mbu) Design on Particle Size

Particle Size D[v,0.5]

—e— 60/40 EXOH/HAP 40

microns
w A
o O
© O
|
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QUALITY OF SPRAY: THE KEY FACTORS

Effect of Insert (mbu) Design on Cone Diameter

Cone Diameter at 15cm (cm)

10
9
8 -
- ’/‘\‘
6 -
£ 5 &— 60/40 EtOH/HAP 40
4 -
3 -
2
1
O AN “
N F 7 F
& N -
' > o
) N
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Effect of Insert (mbu) Design on Discharge Rate

als

Discharge Rate

—e— 60/40 EtOH/HAP 40
—@— Nitrogen (10 bar)

Nitrogen (4 bar)

1.6
1.4 '\l——\
1.2
L N\
-—m
0.8
0.6
——eo—o
0.4 ——
0.2
0 ‘ S ”
Q& N ’ ) <
o"’o‘ @ & & .éoo’
R NN
N\ N\
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Effect of Insert (mbu) Design on Particle Size

Particle Size D[v,0.5]

90.0

80.0 —

70.0 - -\—'\.\,
0 60.0 - : —e— 60/40 EEOH/HAP 40
& 50.0 _\\_ .
& 200 ‘\_‘/‘\‘ —m— Nitrogen (10 bar)
S 30.0 Nitrogen (4 bar)

20.0

10.0

0.0 - ((‘ ((“ {&‘
RPN A
Al MO N N
¥ ¥
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QUALITY OF SPRAY: THE KEY FACTORS

Effect of Insert (mbu) Design on Cone Diameter

cms

Cone Angle at 15cm

/-/-

—e— 60/40 EXEOH/HAP 40
—m— Nitrogen (10 bar)
Nitrogen (4 bar)
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QUALITY OF SPRAY: THE KEY FACTORS

Effect of Insert (mbu) Orifice Size (10 bar nitrogen)

Effect of Insert (mbu) Orifice Size
80.00
00| e———"" —a . =
60.00 —e— Discharge Rate (g/s)
50.00 -
40.00 —.— Pa.rtlcle Size D[v,0.5]
(micron)
30.00 Cone at 15cm (cm)
20.00 -
10.00
0.00 ® : ¢ : = ‘ hd : he Effect of Insert Orifice Size
0.33 0.41 0.46 0.51 0.63
mm 450

4.00
3.50
3.00

2.50 -
3 200 /// ‘—0— Discharge Rate (g/s)

('
1.50 +
1.00
0.50 -
- 0.00 ‘ ‘ ‘ ‘
PRECISION 033 04 046 051 08
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QUALITY OF SPRAY: THE KEY FACTORS

Replacing “magic” with “science”!

Computational Fluid Dynamics (CFD) software is a tool
we can now use to investigate trends introduced by changes
In geometry, pressure & fluids.

Geometric iterations can be studied prior to a design

going to the stages of cutting steel & making physical
parts.
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Effect of Insert (mbu) Design
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Effect of Insert (mbu) Design

4 bar can pressure

[t} Fotad rmsoan—pa

— =)
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Effect of Insert (mbu) Design
= B

4 bar can pressure

7/
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QUALITY OF SPRAY: THE KEY FACTORS

Effect of Insert (mbu) Design

IEJI 4 bar pressure / 11-8121-05_aquad

{1} velocity Magnibude - Ftfs

. o~ 40,6002

-; 37,7297

; $ ] | - 34.4438
' wh - 31163

- 27.8871
= 246063
- 21,3255
= 18.0445
- 14,7638
- 11.4829

- 82021
4.92126
]

(16) Total Pressure - psi
— 8.75422
-‘ 796994
- 7.2454
= 6,52086
- 5,79632
- 5.07178
T 434724
- 3.6227

~ 2.89816
|- 217362

l 1.44908
-0,000144908
+ 1+ i

I -
= yaeg L V//
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QUALITY OF SPRAY: THE KEY FACTORS

Effect of Insert (mbu) Design

G b 4 bar pressure / 11-8121-05_aquad
] 1 We o!::it\;;' Magritude - Ftfs
o] e

o [ = 34,4458

- 31,168
- 27,8871

‘: = 24,6063
' Y 21,3255

- 18,0446
- 14.7638
- 11.4823

- 82021
492126
0

(16 Total Pressure - psi
- 8.75422
-‘ 7.96994
- 7.2454
= 6.52086
- 5.79632
- 5.07178
- 4.34724
= 3.0227
~ 2,89818
- 217362
1.44905

-0.000144905
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Effect of Insert (mbu) Design

E ] 4 bar pressure /' 11-9001-05_microd

(1) velocity Magnitude - fefs

. o 43,3959
.- ] -f-" 39,3701

- 36,0892

, = 52,5084
$ U - 79,5276
i - 26,2967

- 22,9659
- 19,685
- 16,4042
- 13.1234

- 9.84252
[ 6.56168
0

(16} Total Pressure - psi
— 10,0014

- B.69446
: 7.24539
: 5.79631
: +.34723

= 2.89815

[1.44903
-0.000144908
+ 3+
-
« | yoeg | +
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QUALITY OF SPRAY: THE KEY FACTORS

Effect of Insert (mbu) Design

4 bar pressure / 11-90'[)?-05_micr0d' il

(1} elacity Magnitude - ft/s
L .— 43,3959
@ ] T 35,5701

. S - 36,0892
] - 32,8084

- - 29.5276

- 26,2467

': ” - 22,9659
/] - 19.685

- 1b.4042
- 131234

|- 084352
l £.56168
o

(16} Tatal Pressure - psi
- 10,0014

= 8.6946
: 7.24539
: 5.79631
: 434723

- 289815

l 1.44908
-0.0001 44905
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= bar pressure / 11-8141-05_wirbeld ]

i
g

Esaati ¢

QUALITY OF SPRAY: THE KEY FACTORS
Effect of Insert (mbu) Design e
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QUALITY OF SPRAY: THE KEY FACTORS

Nigel L Jackson
Director - Precision Global Research
nigel.jackson@jprecisionglobal.com
+ 44 (0)7785 224677

MANY THANKS - ANY QUESTIONS?
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