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Neosers What we do

MEMS sensors for real-time & in-situ
water-quality monitoring

Developing continuous & real-time liquid quality monitoring & control solutions based on MEMS technologies to
optimize industrial processes, to protect our environment and to extend life of equipment
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NepSens Fouling Headache
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ALL industrial processes and water-treatment
are concerned by FOULING
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Sanitary safety
Quality of products Needs of new

Industrial efficiency and competitiveness tOOIS & SOI utions

Increase of process uptime

Reduction of energy consumption fOr d Ierti ng &
Waste reduction preve Nnti ng



neosens f Solution

“You can’t improve what you can’t measure...”

NEOSENS brings up THE new sensor generation
for online, continuous, & in-situ liquids quality monitoring

Neosens™ FS-900 Series




negsens Product-range & Equipment
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Patent FR2885694 Al
Patent WO2007/003801 A2

PP

* Measurement range : 10um...10mm * Tactile graphical display
* Different geometries * Industrial grade (IP65)

* Resistant to harsch environments * 8 x 4-20mA outputs

* High-temperature compatible and higienics * Metal box enclosure

* Operational in all liquids * Modem option



neosens Measurement principle

NO-FOULING STATE FOULING STATE

* Sensor acts as a reverse micro- * Thermal drift is recorded by
thermal exchanger the probe, « intensity » is linked
* Thermal diffusion to medium to thickness of deposit

(liquids) is 100% efficient - Sensor works with a patented

Thermal Pulse Analysis method



neosens Examples of industrial setups
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Pure Sensor Solutions

Case study
FOOD INDUSTRY (DAIRY)

Purpose

* To better monitor on-line & in-situ
fouling (compared to global methods)

* To confirm CIP efficiency (real-time
monitoring)

* To monitor global process at many
points and in many conditions (from
evaporators to packaging)



neosens ~_Field results from industrial site
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Pure Sensor Solutions

Global method

20°C

Our technology provides :
1. Local information of fouling versus time,

16°C 2. CIP checking efficiency (real-time)

NaOH 2%

Field results from industrial site
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neoserns Benefits

ROI approach for CIP “checking-tool” concept

Product safety is assessed and take 3 days !

If contaminated,

Losses = 3 days x = 5400005 !!
PrOdUCtion 400-000 I—/day Productin40.00L/day
~0,45S/L 18;?),(§l05$a$/:i_ay
180 000$/day

If only 1 biocontamination is avoided per year, thanks to CIP real-time checking,

then costs-savings (reduction of production loss) are 540k$_ at least !!



neosens

Pure Sensor Solutions
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Legionella :

Intracellular amoeba)

\ |ntegrated in biofilm

Cooling systems

Purpose

* To monitor on-line & in-situ heat
exchange effectiveness

* To assess Legionella risk

* To optimize chemicals consumption
& discharge (biocides and anti-scale)



neosens ) Preliminary scientific work

Pure Sensor Solutions

2,50mm
: Injected chemicals
I NaOCl
2,00mm - l

1,50mm

1,00mm

0,50mm

0,00mm PP P S S S S S S S S SO S R W R

Implanted in a monitoring pilot for detection of biofilm, scale and
corrosion in cooling systems of oil refinery



neosens Field trials

Pure Sensor Solutions

Tableau 2 : Paramétres physico chimiques de |"eau

‘/ 5 2 O L Paramétres minimum  maximum  moyenne médiane
Conductivité pS/cm? 528,90 1821,00 996,29 1014,00
v Pota b I e water P H=8 Facteur Concentration 0,00 3,40 1,85 1,89
! Turbidité NTU 0,00 14,00 441 3,00
v 166 kW (T 38 & 32 C) TA (°f) 0,00 11,10 4,54 3,70
TALC (*f) 17,20 58,00 40,27 39,75
v 12 m3 / h TH (°f) 26,70 88,90 53,25 50,30
. Fer (mg/1) 0,01 8,08 0,85 0,43
4 Fan is off Zinc (mg/T) 0,01 4,04 0,85 0,66

MES (mg/l) 2,00 40,00 8,57 5,00




neosens Field trials

Pure Sensor Solutions

Under treatment NO TREATMENT !

Legionella (1ab analysis) Legionella
S 500 CFU/L . ‘A 850 000 CFU/

c3

Thickness (mm)

015 “.

Under control / ‘,h»‘
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Alert !!1!

8 months monitoring of biofilm

gulation Monitoring




Pure Sensor Solutions

NeoseEns & phigenics  Pilot Cooling Tower
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phigenics Well known

* Solutions

Phigenlcs PCT Setup [ MenSans Test 1 Sfarted : 07-10-08 [ [ | [
NeoSens Evaluation |LSI: 2.50 Setup Parameters
| Enter Data PCT 1 Enfer Data PCT 2 | Enter Data PCT 3 |
» Basic Parameters: ¥¥ [PCT1-MNecSens F§ Proba 1 ¥¥ |PCT2-MaoSens F5 Probs 2 ¥¥ |PCT3-MeoSens FS Proba 3
Tower Recimulation [SPW) R 2.8 |[GPM | 2.8 |GPK | 2.8 |GFM |
Heat Exchangers NegSens Heat Exchangers HeoSens Heat Exchangers NegSens
Flow Ratag==n FRE SR FFS RN FES S FFS (= FRE == FPS SEM
1.3 24 2.0 2 1.5 2.8 2.0 4.2 1.3 2.8 2.0 4.9
Ceslgn Temperature delfa T 3.4 [DegressF 3.4 |CegressF 3.4 |o=gress F
Cycles of concentration C 4.0 |(specty value) 4.0 |[specity valug] 4.0 |ispecty value)
D% Lossee (%) ¥ 0.001% |j=nter D.001% 3= 000001} 0.001% ||emizr 0.001% a5 0.00001) 0.001% |i=nter 0.O01%: a5 000001}
Leaiage Losses (%) L 0.0001% [ 0.0001% [ 0.0001%
Sysaam Woilme v 5 [zalions | HEEE 5 |zalons |
Loag Faclor (Cperating} LF EE% [janter B5%: a5 0.35) 5% | |emier 85%: 32 0.35) E5%: |ianber B5%: a5 0.85)
Operating Hours per Day hpd 24 [Hours 24 [Hours 24 |Hours
Operating Days per Week dpw 7 |Cavs 7 |Dave 7 |Davs
Dperating Weeks per Yaar wpy 52 [Wesks 52 [wieeks 52 |wesks
Derved Haal Load [r] 4 E85 |pbunr 2 et Ex Rgnd:|3 4,686 |bhahr = H=xExRgd: |3 4,685 |chunr = Heat Ex Rorg 2
Heat Exc Mame| Watts Healer &raa |1't:'| Pig Hea: Load | Heat Flux Wals Warkac % | beat Lead]| Heat Flux Wals Warlas % [Heat Load| Heat Flux Wolis WVarlas %
316 35 Exc 5] 1150 0.129E3 Sxc @5 2304 17,000 a7 SE 2204 17.000 E7 ] 2.204 17.000 &7 =
216 5 (Excd) 1150 0.12963 Sxc 24 3,111 24,000 25 T 3,111 24,000 &5 79 2,111 24,000 Qg T3

» Cooling Tower Calculations

Galimin | Galiday miimin milday Gallmin | Gallday miimin miday | Gallmin | Gallday mlimin mliday

Evaporation Rale E 0.00736 11.450 30.13] 43,361.7[ D.0079E 11.4E80 30.13| 43.381.7] 0.00736 11480 03] £33E1.7
Waweup Waler Rale M 0.01041 15280 4017| 578422 D.01067 15.260 40.17| 57.B42.2| 0.01081 15.280 aD17| ST.B422
Bleed Rate E 0.00282 3.776 293 1£2984 0003652 3778 3.83) 14,2354 0.00252 2776 293 142854
Drift Logs eslimate [1] 0.00033 0.04£0 [N 150.1 000003 0.047 0.10 130.1 0.000032 0.04a0 0.10 1501
Leakage Loss eslimate L 0.00000 2.004 a0 15.0 0.03000 0.004 0.0 15.0 0.000040 D004 0.01 15.0
| Timed Based Operating Parameters
Minutes | Hours Days Minutes | Hours Days Minutes | Hours Days
Holling Time Inggxs (HTI) 132135 22.0 0.g 1.321.5 220 ] 1,321.5 22.0 0.9
Retention Time 1.806.6 31.E 1.3 1,3065 21.3 1.3 1,8056.6 .8 1.3
Time per Cvele 1.8 0.03 0.0 1.3 D.03 0.0 1.8 0.03 0.0




Pure Sensor Solutions

neosens & phigenics Lab trial
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Neosens Benefits of the FS-900 system

v Unique system to measure on-line, in real-time and
continuously fouling phenomenon

v Rugged technology
v’ Easy to install, setup and operate

v" Limited maintenance



Neosens Transposition to MEMS Technology

Collective process, quality & reliability of components

FS-900

Measurement range T ( C) 0-150 C
Precision ( C) 0,2-0,3 C
Response time (s) 20s (90%)

Power ~100mW

Thickness measurement range | ~10um - ~10mm

Surface 100mm?

Flow-rate >5 L/min




neosens

Pure Sensor Solutions

Thank you

Biofilm — Scales — Monitoring — Anticipation — Control — Alert — Optimization —
Environment —Industry — Fouling — Dissolved Oxygen — MEMS —innovation — Know-how
—Solutions —Sensors —water —liquids — Process — Industry

WWW.neo-sens.com




