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Dynamic Image Analysis

Particle Counting , Water Concentration, color,
haze Monitoring for Jet Fuels Inline,at line
and Lab

Tod Canty PE
J.M. Canty Inc
Buffalo, NY Dublin, Ireland
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Outline

1. Applications of Canty Vision Based Systems Product Quality
Control

2. Explanation of How the Systems Work
- Hardware
- Software

3. Advantages and Reliability

4. Relevant Field Experience
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JM Canty’s Vision Based Technique

« JM Canty’s vision based
technique combines the latest
CCD Ethernet camera
technology, Canty’s trademark : | ®
fused glass and lighting | W29 |
technology, and Cant vision & w2
Client software to provide real i - |
time measurement of oil in water | T - 78 |

« Various systems depending on ‘
application retrieve live images .=
from the process

- Microflow
- Inflow
- Particle Probe

JM Canty, Inc. - Buffalo, New York * Phone: (716) 625-4227 | JM Canty, Ltd. * Dublin, Ireland - Phone: +353 (1) 882-9621
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« Lighting is critical for any vision based HOUR BAKE-ON TEST
system

« Canty have being doing process lighting for
well over 30 years — part of our core
business

* Would not be so confident in our vision
based technique without our lighting
expertise

J.M. CANTY, INC

YORK
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Canty’s Fused Glass Technology

Fusion of glass to metal — one piece construction
Critical to our vision based technique
Pressures to 10,000 PSI, Temp -450 to 800°F

JM Canty, Inc. - Buffalo, New York * Phone: (716) 625-4227 | JM Canty, Ltd. * Dublin, Ireland - Phone: +353 (1) 882-9621
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FUSED GLASS = NO RECESS

Importance of fused glass technology CANTY FUSED GLASS

« Hermetically sealed one piece
construction means no recesses or "
gaps where product can adhere to
and start to build up

COMPETITION PLATE GLASS

« Self cleaning unit

BUILD UP OVER TIME

PLATE GLASS WITH BUILD UP

JM Canty, Inc. - Buffalo, New York * Phone: (716) 625-4227 | JM Canty, Ltd. * Dublin, Ireland - Phone: +353 (1) 882-9621
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CANTY MICROFLOW
Portable / Lab System

“How It works”

JM Canty, Inc. - Buffalo, New York * Phone: (716) 625-4227 | JM Canty, Ltd. * Dublin, Ireland - Phone: +353 (1) 882-9621



No sample preparation

* The lab system lets you run the entire sample
bottle.

* You can eliminate the sample bottle and run
direct off the sample valve

* You can run in full pipeline and eliminate
sampling altogether.



Bubbles are eliminated from

measurement

* This means that the sample shaking is
iIndependent of the measurement

* No need to let the container to sit and have
the particles settle out. This is a major
variable in other particle counters as they can
not distinguish between bubbles and other

particles. Causing filter methods and APC not
to correlate well
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PATENTED GAP CONTROL IS ACCOMPLISHED BY USING
PRECISE VARIABLE THICKNESS GASKETS PROVIDING

A UNIFORM THIN CURTAIN OF PRODUCT TO THE OPTICS
AND BACK LIGHTING

JM Canty, Inc. - Buffalo, New York * Phone: (716) 625-4227 | JM Canty, Ltd. * Dublin, Ireland - Phone: +353 (1) 882-9621
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DIFFUSED HIGH INTENSITY
COLLIMATED BACKLIGHTING

HIGH MAGNIFICATION OPTICS COMBINED
WITH AN ETHERNET IMAGING SYSTEM,
PROVIDE SUPERIOR RESULTS

JM Canty, Inc. - Buffalo, New York * Phone: (716) 625-4227 | JM Canty, Ltd. * Dublin, Ireland - Phone: +353 (1) 882-9621
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PRODUCT EXITS MICROFLOW
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CANTY INFLOW
Inline System

“How It works”
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The Inflow works on the same principle as the Microflow
- Lighting

- Camera

07O 1" ADJUSTABLE GAP

AMERA SYSTEM

- Flow Gap

1" NPT CONDUIT
PORT
X

LIGHT SYSTE!

CAMERA INSERTION

ADJUSTABLE INSERTIO!
LIGHT PIPE

END VIEW
SCALE3/4
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The INFLOW can be configured to be directly inline or placed at-
line depending on the application needs.

IN-LINE ANALYZER AT-LINE ANALYZER

JM Canty, Inc. - Buffalo, New York * Phone: (716) 625-4227 | JM Canty, Ltd. * Dublin, Ireland - Phone: +353 (1) 882-9621
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CANTY PARTICLE PROBE

“How It works”
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Using an insertion camera, the analysis can be done within the
larger sized pipelines, without the need to cut the entire line
during installation.
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Image Analysis with Canty Vision Client

Utilizing the latest T
Gigabit Ethernet
camera technology
available, users can
see particles all the
way down to 1 micron.

(oanm NEO0R

ogoonood ooog o

The images retrieved
from each of the 3
particles sizing
systems are analyzed
In real time by Cant
vision Client Software

For Help, press Fi

JM Canty, Inc. - Buffalo, New York * Phone: (716) 625-4227 | JM Canty, Ltd. * Dublin, Ireland - Phone: +353 (1) 882-9621
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Solids and Water Detection using Canty Vision Client

« Each individual
particle within the ,
Image Is digitally b
mapped and - e
analyzed. )

B L= x|

« Visual verification of
particles truly sets
Canty apart from all
other systems

JM Canty, Inc. - Buffalo, New York * Phone: (716) 625-4227 | JM Canty, Ltd. * Dublin, Ireland - Phone: +353 (1) 882-9621



There is no guessing
with a Canty Particle
Sizing System.
Visual verification

The imaging
software can easliy
distinguish between
water,solids and gas
bubbles or stuck
partilces

JM Canty, Inc. - Buffalo, New York - Phone: (716) 625-4227 | JM Canty, Ltd. - Dublin, Ireland - Phone: +353 (1) 882-9621
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Ll |
Tool Hame | Tool Type Measurement
W' ater zize 71100 frames, 325 particlas
Sand Pzize 71100 frames, 3627 particles
as Psize 704100 frames, 8 particles
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The system is calibrated
and programmed to
correlate each pixel into
a real world
measurement value

. A NIST traceable
reference or a simple
reticule, such as the one
shown here, will be
correlated providing an
accurate scale for
particle size analysis. S

O ENE NE0E o of]
s g1

0

u]
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System Setup / Calibration — Particle Concentration (Theory)

The percent oil in water can be calculated using the formula below:

% Oil in Water = (Volume of oil in water / Volume of water) x 100

JM Canty, Inc. - Buffalo, New York * Phone: (716) 625-4227 | JM Canty, Ltd. * Dublin, Ireland - Phone: +353 (1) 882-9621
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System Setup / Calibration — Particle Concentration (Theory)
We can calculate the volume of the oil droplets using the formula:

4 | 3*1T*r3
Therefore we can calculate the concentration using the formula;

Percent Oil in water = 2 (volume of oil particles)
((W*L*H)* number of images)) *100%

where
N = Number of oil particles
Oil volume = 2 volume of oll particles
Volume of water =W * L * H

JM Canty, Inc. - Buffalo, New York * Phone: (716) 625-4227 | JM Canty, Ltd. * Dublin, Ireland - Phone: +353 (1) 882-9621
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System Setup / Calibration — Particle Concentration (Actual)

. Run a sample of known concentration through the unit
. Scan the sample through the unit using the Cant vision software

. Calibrate the output PPM value using the total area percent value, and
the known PPM value in the Cant vision software.

PPM Calibration ]

PPN Calibration
200

162

124

PRI

{=1=]

45

10
0.25 5.2 1015 151 20.05 25

FPercent Area

* Phone: (716) 625-4227 | JM Canty, Ltd. * Dublin, Ireland - Phone: +353 (1) 882-9621
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Particle Size Analysis - Operator Screen (= [ B [
- - -
Timestamp ID Operator Product/Feedstock User Datal User Data2 Progress Status
P H I H | 08/11/2008 12:10:25 | standard |Particlesizing.cv3 ~l | 61/200 partides, 35 frames
ar I C e I Z e R R R User Data3 User Data4
Gradation and Specification [ | Functionality
/ \n al S I S 190 Summary Data | <] o
90 Particle Count 200 :l Measuring Save Data Histogram
30 d : 2 B Frame Count 89
Operator Screen w e &
p - Particles Per Frame | 2.24719 Setup Print ExportData | Start Live Image

5% Total Area 39.5843 To Excel Only

5 30 Total Volume 23.5779

& 40 ROT Area 70.0048 _~| Product Spedifications
30 Size (mm) Sieve Number | Specification | Vol % Population %

Puts information .
10 -
. i =
d f t 0 0.4 0.8 12 16 2
and configuration

In an easy to read
format fore ease of
operator control

E quivalent Circular Di

] z B ]
0.308325 0.39605 0.457272 |0.361192 0.273715 037434 |0.0316533
: 19 |0.797334 0.992713 1.22556 | 0.871259 0.726181 0520393 |0.475362
C O n fl g u rab I e 733 |0.472526 0532063 0595666 |0.502923 0.437911 0453636 |0.0938683
768 |0.289612 0.410192 04839 |0.372879 0.289612 0377058 |0.0316259
. 357 _|0.237883 0.243074 0.256243_|0.233307 0.233365 0183193 |0.0101697
C al C u I atl O n fo r 109 _|0.286934 0.3425 0384226 |0.25102 0.170563 029015 |0.0142025
358 |0.315586 0.371421 0.420251 | 0.347841 0.290016 0327664 |0.0239334
. e 768 |0.335341 0.412202 0491677 _|0.372482 0.301181 0351803 |0.0365415
C I | e nt S p e C |f| C 188 |0.270177 0.3764 0463302 |0.324522 0.243334 0339151 |0.0223474
105 |0.533665 0.618081 0.703871 | 0.538158 0.457283 0437422 |0.121389
523 |0435812 0.610741 0695703 |0.563143 0.459336 0553302 |0.126142
p ro d u CtS 768 |0.426797 0.433008 0548738 |0.454083 0.337308 0418122 |0.0631165
733 _|0.426797 0520772 0570087 |0.493422 0396312 0452432 | 0.081611
388 |0.685334 0.754302 0.534651_|0.728907 0.663235 0629167 |0.286398
797 |0.365826 0434635 0503863 |0.403553 0.350584 0375767 | 0.0481931 )
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Data Analysis and Graphs

+ Calibrated PPM and PPB outputs " = E)

Timestamp ID Operator Product/Feedstock User Datal User Data2 Progress Status

[08/11/2008 12:10:25 [Standard [Partidesizing.cv3 -1 | |61/200 particles, 35 frames

* Replaces and correlates to screen analysis S

Gradation and Specification I

Functionality

+ Particle distribution by major, minor diameter - e Bl

Frame Count 89

AnalysisTme(s) |4

. Particle area
Total Area 39.5943 To Excel Only
Total Volume 23.5779
ROT Aren onas | Product Specifications

Population %

« Particle perimeter
* Vision camera system establishes size range S e P —
* Various spreadsheet templates provided
«  Custom analysis using spreadsheet formulas

PPM Calibration

PPM Calibration o [in Contoid Dismeter_| Fiber Length |
. B 421110

[0.0295834
15

[0.0223474

100 121389
453336 553802 | 0126142

90 387308 418122 | 0.0691165
396312 482432 [0.081611

80 663235 629167 | 0286398

350584 375767 0481931 —

70

60

50 / 52 1015 151 20.05 25
40 / Percent Area

e e —
25102 170563 29015 0142025
347841 290016 327664 0239834
372482 301181 361803 0365415
324522 243884 339151 0223474

= R » Several Plot Types: Differential,

30
20 o
10 ——

454083 387308 418122 0631165 - - -
2 3 6 8 9 10 Cumulative Retained & Passing
728307 663235 629167 286398
1 4 5 7 1 1 1 [C 409553 350584 375767 0481931
| 0.42566 274117 171954 343202 0117733 . L .

T8[0.367109 247931 To70T67 [C 674304 627947 568633 234063 Y P I Ot D at a B - M I n 0 r AXI S O r a m a O r
19[0.0880575 [ [C 334841 240118 366726 0224098 . y
20| [ 536231 377414 598378 0938861 .
- I Average Cord, Area, Perimeter, Aspect
22| |0 182024 I 0.15536 167436 0043233 g ) y ] p
23| [ 0.301387 280517 [0:253823 243488 0169568

301347 228434 83495 | 0.618825 0662403

o — e — ey Ratio many more
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Jet Fuel Testing
. Onsite with NAVAIR
Objective

The goal of the testing was to determine if the Canty Vision system could categorize and
guantify the detection of water and solid particles in jet fuel. Several samples were
tested on site and the results are provided in this report.

Measurement Type

The software used was CantyVisionClient particle analysis. Vision is able to distinguish
between solid and liquid contaminants based on the way light diffracts through and
around them. This capability also allows the software to eliminate possible detection
errors caused by air bubbles.

Sample Description

Seven (7) fuel samples were prepared by NAVAIR and processed through the Canty
instrument. Each had varying water and solids content.

JM Canty, Inc. - Buffalo, New York * Phone: (716) 625-4227 | JM Canty, Ltd. * Dublin, Ireland - Phone: +353 (1) 882-9621
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Jet Fuel Testing - Onsite with NAVAIR
Data
Free Water Readings Sediment
Aquaglo JFWA1
PPM PPM mg/L
1 0.5 0
5.17 5.77 0.09
9.5 12.7 0.05
1 0.67 3.08
9.33 11.83 3.03
10 12.93 2.17
0.33 0.5 1.94
Canty
Free Water Sediment
Video # Total Volume Total Volume
Video 1 48,761 67.261
Video 3 369,034 14371.4
Video 4 730,991 6127.42
Video 5 80,240 61596
Video 6 615,544 97638.5
Video 7 712,929 84443.1
Video 8 64,432 38655.6
Preliminary Data

JM Canty, Inc. - Buffalo, New York * Phone: (716) 625-4227 | JM Canty, Ltd. * Dublin, Ireland - Phone: +353 (1) 882-9621
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Jet Fuel Testing - Onsite with NAVAIR

12.00 800,000
N A - 700,000
10.00 / \ K\\
8.00 /\
// \\ / \\ 500,000
6.00 \\ 400,000 ——Water (PPM)
200,000

—Total Volume (Canty)
4.00 /
2.00
\ - 100,000

0.00 T T T | | | 0
1 2 3 d 5 ] 7

600,000

———
T~

300,000

Figure 1 — Preliminary Data - Water Content - Expected PPM vs. Volume
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Jet Fuel Testing - Onsite with NAVAIR

3.50 120000

3.00 / /\ - 100000
2.50
/ / \\ - 80000
2.00 ~
/ / \ - 60000
1.50
/ / \ 40000
1.00

- 20000

Sediment (mg/L)

Total Volume (Canty)

0.50

0,00 T T T T T T O
1 2 3 4 5 6 7

Figure 2 - Preliminary Data - Solid Content - Expected PPM vs Volume
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Jet Fuel Testing - Onsite with NAVAIR
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WK29485 Collaboration New Standard —
Determining concentration .count and
sizing distribution of Solid Particles, Water
and gas in Fuel .
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This concludes the Presentation!

Please contact me
todc@jmcanty.com

For Further Information on this
WWW.|mcanty.com.

JM Canty, Inc. - Buffalo, New York * Phone: (716) 625-4227 | JM Canty, Ltd. * Dublin, Ireland - Phone: +353 (1) 882-9621


mailto:todc@jmcanty.com
http://www.jmcanty.com/

