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Today’s Speaker =

John Van Nostrand

Southeast Regional &
Municipal Manager

Agenda

*  Where we are today

+ Outside influences

*  Common Flow metering technology

* Recent Ultrasonic Technology Developments
* Applications




Covid—19 Concerns ==

FLEXIM

Long lasting consequences
Loss of Tax revenue due to job loss
Closures

Restaurants, Manufacturing facilities, Dental/Medical
offices, Theaters & Universities

Declining sales
Late Payments
Water is essential
Suspend water shut off for non-payment

Could see a loss as much as $12.5 billion in revenue

Could Rate Increases be on the Horizon?
Will have a lasting effect on Operations.

Market trend is Regulation and more Regulation

Only 3% of the water on the plant
is fresh, and regulators are
pushing for better resource
management.

In 2010 the US consumed 355,000,000 per day
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What's Most Important?

Level 1 Measures

* Universal metering

* Water accounting and loss control
» Costing and pricing

* Information and education

Level 2 Measures

* Water-use audits

* Retrofits

* Pressure management
» Landscape efficiency

Level 3 Measures

* Replacements and promotions

* Reuse and recycling

* Water-use regulation

* Integrated resource management

Typical Measurement Technologies




The Use of Primary Elements

) Convergent F| I 2
F|gure 1 D and D12 EntTENCe  Throat gure
*+ Pressure Taps Cylindrical l / Divergent
1 Inlet (LA Outlet 1

Square-edged
Orifice Plate

Filled wet legs
(water, glycol)
protect sensor
from being exposed
o excessively high
temperature

Insulate and
heat trace so
lines don't
freeze in winter
shutdowns

Transmitter is
under the pipe
to retain wet legs

Square Root Law

Q = 4-20 mA output Ideal Flow meter curve 0-100%

N
L e e e e =
20ma | : Actual Flow meter
__ curve 0-100%
£8.8% -
17.66 mA : under sq root law
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Calibration curve of a typical dp transmitter
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Magmeters =

FLEXIM

usk*Beved

[0 u b the indoced valtage

[ B is the magmetic feid sarengts between
he twe plectraden

[0 @ in the distance brtween Ehe tws slectrodes.

[0 ¥ in the vebusity of the liguid fiewing throegh
e mrtaring pipe.

K i Factory-set calibration factor.

Magmeter low flow

Mifr B Magnetic Flow Meter Data
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Ultrasonic Introduction =£

FLEXIM

The Old Days Today

~

/T‘ransducy
Transmitted waves | N
Loy
VAR ot

-”“'\.. I

Reflected waves

Flow diréction . ~

= - \
) .. Flow direction

e ~ -
s \ /

Dispersed particles
Doppler meters

had
Varying levels of No other meter on the

success. Planet works as well as a
Flexim meter in Water and
Wastewater applications.

_—
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Technology is changing in water and ==
wastewater FLEXIM
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Improved Monitoring

¢ Extreme low flow
measurements with
ultrasound

* Measuring low flows with
ultrasound technology has
always been a strength of
FLEXIM

» Even the slowest flow velocity
of the media measured leads
to transit time differences of
the ultrasound signals

« FLEXIM has now developed a V[ v\

flow meter with even greater ‘

accuracy in the measurement t ot

of extremely low flows At L L]
(15 ]

Value proposition
15
Piezoelectric Crystal ﬁ
Creating Ultrasonic Sound
Piezoelectric Phenomenon

Voltage

Nl

-

Crystal Rings to Produce
Ultrasound — 0.5 to 2 MHz

_—
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Doppler

Doppler in Flow Measurement

TRANSMITTING RECEIVING
ELEMENT ELEMENT
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Doppler meters use sound pulse reflection principle to
measure liquid flow rate, solids or bubbles in
suspension in the liquid reflect the sound back to the
receiving transducer. Assumption - Reflected particle

representative of average flow

=
FLEXIM

17

Operation Principle

multiplexer

I

Snells Law:

front panel

data processing,
squence control

Fluid mechanical
inerfces calibration factor

Q=Ak.V,

sin sinf siny

=
FLEXIM

[ Envestearo |
~ - Meter formula
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‘ /“ Acoustic calibration factor
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No Zero Drift

L L b T L RO
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Flexim Meter

Temperature change is 70°F to 115°F

Holds Zero
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.
Leading Brands
22 |z Drift of 2cm/sec = .07 ft/sec = 6 GPM 6” pi
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Leading Brand signal processing

« Entire signal is used — each marker on the signal is a digital point used to
calculate time difference measurement

100 P -
| Measured transit time
i
i

FLEXIM

Signal Envelope

15300 15400 15500

22
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17025 NIST Tracible Calibration

Kalibrierschein | Calibration ceraficate

Calibration Station

traceable to national standards
(DKD, PTB / Alden labs NIST)

all transducers sets are hydraulically calibrated

Technology is changing in water and
wastewater
1560,
154
152
% 150
£
= 148
2
& 146
144
142
140 1} 20 40 60 80 100
Temperature (" C)
40°F to 80°F
1425 to 1485 m/sec
24
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$6 FluxFlow report

‘2 v | soundp

Proparty
Pipe

Outer diameter
Fipe material
wall thickness
Linirg

Innier diamater
Roughness
Anabytic apphc
Fluid

Fraction mass
Tamparsture

r
Fraction mass
Density

sound speed, m/s

Tempersture
Soundspeed
Measureable r

Fraction macs

Density

2520
2420
2320
2220
2120
2020
1920
1820
1720

sound speed versus concentration
at different temperatures

—40°C

=—50"C

60 °C

70°C

—80°C

—90°C

=100 °C

0

10 20 30 40 50
caustic soda concentration, weight %

60

Seundspeed 1362

Fraction mass -4.995

Density 56,229

Measurcable rmnges at MAXIMAL conditions

19865 | mis ;
| Show: | Application range
18174 | M L) Grid lines

2047 | Itz

=]

o~

3|
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-oupling Pad

... external measurement of internal flow

26
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Water and Wastewater Market Approvals s

Approvals for water and Wastewater Industry
1ISO17025 - Calibration Certification

AWWA C50-19 — AWWA Approval

C750 - Transit-Time Flowmeters in Full Closed Conduits

ASME MFC5M

NSF is not a requirement for Clamp-On technology

No meter left behind — Customer Approval

—

27

AWWA is there to help

AWWA Standard

Transit-Time
Flowmeters in Full
Closed Conduits

‘\\ _lll’![l-n.“lr._ﬂlfr.(ﬁ!.'??fﬂ. .
American Water Works s emrennoe
Azsaciation N s ——
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Where FLEXIM Fits

Water Plant Flow

FLEXIM

Where FLEXIM Fits

Wastewater Treatment Metering

Points

]

TREATMERT

-

FLEXIM

ESTIRARY

15



Water Balance

Flexim can help

Water loss balance

System
Input
Volume

Authorized
Consumption

Billed Metered ConsumptimQ

Water Losses

Au Revenue
o it Billed Un-metered Consumption Water
Unbille \@illed Metered (_‘ousuulprD
Authokize i ]
GeLs o Unbilled Un-metered Consumption
Unauthorized Consumption
Apparet - =
Losses @lclllﬂ Meter ]naccu:eD
(Comumerci; MNon Revenue
Losses) Systematic Data Handling Errors Water (NRW)
Leakage in Transmussion and Distribution Mams >
Real Losses -
X Storage Leaks and Overflows Trom Water Storage
(Physical
Tanks
losses)

Service Connections Leaks up to the Meter

Convert to metered consumption

ﬂ-—
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Water Loss

Growing political pressure to reduce water loss

* Political issue on municipal

level
» Competition among

municipalities for low water

loss rates and increase
revenue

* Municipalities with high loss
rates are regarded as badly

managed,

* EPA pressures

municipalities to reduce

water loss by pushing them

to feel the revenue loss.

e Utilities must monitor their

networks more precisely

Warmer

32
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Lead and Copper -

FLEXIM

The Lead and Copper Rule, LCR, was originally established in 1991

* encouraged putting anti-corrosion additives into drinking water to coat the
insides of the pipes to prevent metals from leeching into the drinking water.

The Action Level (AL) for lead in drinking water is fifteen parts per billion

(15 PPB).

* Lead is particularly dangerous to children: their growing bodies absorb more
lead than adults and their brains and nervous systems are more sensitive to
the damaging effects of lead.

The LCR is evolving to include enforcement of Lead and Copper

reduction.

» Corrosion Control Treatment (CCT). Those that serve fewer are not
required unless they exceed the Lead and Copper Action Level of 15PPB

—

33
. . . =
Chemical and Mineral Induced Fouling -
Injecting chemicals have unintended consequences on magnetic
flowmeters.

The coating fouls the electrodes and renders the Magmeter useless.

Flow comparrison FLEXIm vs. Magmeter

2000

1500 S

1000 L

23-1213
231213
25-01-14
10-02-14
26-02-14
140314
30-03-14
15-04-14

09-01-14
20-05-15
05-06-15
21-06-15
07-07-15
230715
08-08-15
24-08-15
09-09-15
25-09-15

o \agmeler s E|EXIM

ﬂ-—
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Another Important Consideration.

Magnetite is a mineral and one of three common
naturally-occurring oxides of iron. Its chemical
formula is Fe;O, and it is a member of the spinel
group. Magnetite is ferrimagnetic, it is attracted to a
magnet and can be magnetized to become a
permanent magnet itself. It is the most magnetic of
all the naturally-occurring minerals on Earth

35

What about maintenance?

Since electromagnetic flow meters have no moving parts,
maintenance is typically very minimal
Expected service life is 30 years
Depending on your fluid media and/or water quality,
The electrodes may need to be periodically cleaned according to the manufacturer's recommendations.

To clean electrodes
The meter must be removed from the line and the inside of the meter must physically cleaned.
Electrode cleaning circuits DO NOT WORK on minerals build up!

Still considering Magnetic Flow Meters where Iron Oxide is
present in the water?

Magnet is in the name!

36
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ing the problem

FIR. 7.Qa

Magnetic flowmeters contribute to water loss when water is
wells high in iron and when chemicals like orthophosphate are injected.

_—

37

FLEXIM
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Improved Monitoring

Low flows are Normal flows

* Most municipal water systems
are designed for future growth.
Working with our customers
has helped us realize that flow
velocities in drinking water
pipes 6” — 12” seldom exceed
3 ft/sec

A further realization is that in
these pipes the minimum
nightly flow velocity is usually
below 0.26 ft/s

*  Flow velocities into DMAs are
much lower than assumed

* In a considerable amount of
cases it was also discovered,
to the great surprise of the
operator, that during the times
of minimum consumption the
flow direction changed

39 |
Reframe
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Improved Monitoring

What accuracies for flow

velocities < 1 m/s? Y%l 1.0

0.9
» The inaccuracy of s
magmeter flow
measurement increases
dramatically for flow

0.7

0.6

velocities below 3 ft/sec “
+ But flow velocities below s
3 ft/sec are prevalent 03
when monitoring DMAs 0.2

-
;,E
FLEXIM
] +E%
—
1.2 (%]
2.5 \
1.0 THS
N 2.0 \
08 1.5
\ . ugJos \\ 1.0 \\
- g \\ 0.5 ~L
' 04 1—N
\ . N 0 Trrr
1 )
= 0
_—— 0 2

Max. measured error in %

140 ||
Rational drowning

40
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Solution

density
or

concentration

 SEFLEXIM

41

Can be C1D2or C1

v
v

4-20mA, HART, Mod
bus, BACnet, Binary
Ethernet, Fieldbus,

v

Stainless steel or
PVC int. IP68
Optional

-40 to +1100°F

v

Al

v
v

+1.0%

<A

608

LS

2 4-20mA
Passive/Active
3 Binary
NA
GP
Stainless steel
armored

X

-40 to +1100°F

NENERN

+1.5% +1.5% +1.0%

Optional ‘/
X v

Can be C1D2 Can be C1 D2

v v
e v
4-20mA only 4-20mA, HART, Mod

bus, BACnet, Binary
Ethernet, Fieldbus,

w7 X v

PVC integrated IP67 PVC integrated IP67

LAUX XS

1 4-20mA passive

Up to 2” pipe
1P 68 Optional Optional
Max 212°F Max 212°F
P,Mand K Q,Mand K
3 keys only 3 keys only

Q
v
v v v

%

FLEXIM

—
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Portables

Inuistucet ppe maunting i

wenll Wik probe (oplion) ——

nnnnnnnnn

coupbng compound

CueAFix pips maunting fivues b
[——

Mounting Configurations

Direct Mount

Reflect Mount — 2 beams

%

FLEXIM

22



Permanent Mounting solutions - PIOXS

PermaStrap

PermaRail

Permalok

3 Stainless Steel Clamp on

4-wire RTD
Thermowell Options Available

Solid Coupling Pad for Permanent installations
] —

45

Where is FLEXIM?
Water Distribution

Water Production

Water Treatment
. —
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Where is FLEXIM?

Wastewater Collections Wastewater Influent and Effluent

G G 6 i [

Wastewater Treatment

@8 Pollution Control

_—
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Chemical Injection

Odor Control
Disinfection
Nitrate removal

ALL
Chemical feed
applications
Flexim can
manage pulsating
flow and very low
velocities to 0.03
ft/sec

48
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Tough Applications

Installed 4-2007

50



The meter are in perfect condition

51

14 Years later — No wear

FLEXIM

26



Pump Station — Raw Sewage

... external measurement of internal flow

53

48” Ductile Iron Wastewater =

27



Cincinnati WWTP,

sludge line to the incinerator have no meters and have to do yearly testing/calibration
for the EPA

30% solids using transit-time and it worked perfectly

They use Schwing concrete pumps to pump this sludge.

notice the flow velocities 0.02 to 0.35, no other meter could do this.

FLEXIM

» Billing meter
— Aquarian supplies water to United water

» Installation of Dual Beam meter in place of Turbine meter
— Turbine would not capture low velocities

— No more lost revenue during off peak hours in this station.

_—

56
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Subterranean Install

58

29



Plant View - Location

Basin

Metering Vault

Flying blind under low flow conditions
Location: Wastewater Treatment Plant East Burlington, NC

Application Site

30



How can it be?

* Flow Velocity 0.01 ft/sec

e Volume Flow 5 GPM
S5 FLEXIM

=7 FLEXIM

FLUXUS Fool

ULTRASONIC FLOWMETER

CHANNEL B

Existing meter

SITRANS F M MAG 3100

The sweet spot for a magmeter =

3 to 33 ft/sec

FLEXIM

Just like ultrasonic meters
Not all Magmeters are the same

Varying quality means varying
results

MAG 5000 with MAG 1100, MAG 1100 F. MAG 5100 W, MAG 3100, MAG 3100 P
ndl MAG 8000 with MAG 1100 (PFA), MAG 1100 F (PFA)
Flowmater uncertanty

V. Fiow ymicosty
E

w2 01 mE0INN) > E $0421meve"
v 01 i 3 > E 20250} % of massured vabve

* MAD 5100'W [Orer Mo, TMIESSZ ) DW 350 1300
w2 0T M DI E 10417 mes
v O M I e 0 284) % of mesred vk

|
§

* MAG 1100 with Pk e DM 1 and DM 40 - {
wE 00 ma 3N 204 82 mevs |
1

1 T -1 T v oima@inn =+ 00255 % of messsed vete
12 . - 1
] - - 1
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Results

The customer was more than impressed

When Our local Representative Vinny Bryant went in to the
vault and installed the transducers, we immediately attained
good signal, and appropriate sound speed.

When the operator took the system out of automatic control
and bumped the valve positioner, we immedately began to
detect flow - 0.01 ft/sec. Each time he bumped the positioner,
the FLEXIM F601 tracked the velocity, 0.05 ft/sec, then 0.1,
then 0.2, then 0.3 and at 0.5 ft/sec the magmeter began to
detect flow.

By now the valve is open 14%, and the maximum travel is 20%
twenty percent.

100%
Open

Setpoint

14%

15 Magmeter
Begins to read

Flexim
Begins to read

Application

1 LWM_TD_IMTL_ VO, gdf - GraphWorX 32 by ICONICS

« LWM INFLUENT STATUS

. Freeze Mode

500 s Az A

700 aoToe ACaous
]
Dascription. Vs Tme Data

LM B FLOWMAD (F5) mre e M menos
ML P LG VT (65 arar W M ]

D AN

_—
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Application

The NTMV

flow. The
reinforcec
Previous
failed and
having to
installing
meter.

65

Appllcatlo_|n Physical quantity] ~ Unit

Measure OD usin

Wall thickness est|SNR

previous experien
Once a test signal

Using a belt s Amplitude
smooth as po

Apply a layer Quality

many air pock
Apply a seco

Once set, use | Vari.amplitude

—PIPE PREP IS CRI

'URE

Meter diagnostics
A B

SCNR dB 32.17 3748

dB 20.85 2277
Gain dB 95.60 89.04

% 35.90% | 40.30%

% 49.39% | 77.86%
Vari. time % 0.02% | 0.80%

% 51% 6.43%
Sound speed m/s U57.79 | #4265

“|Flowvelocity 217 3.05

FLEXIM

and

66
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Application Fiem
* Readings within 0.15 MGD of
calculated expected flow
Charewl A Channel B
50.00
= 4000
EIIN
g
:mw
< 1000
Q00
NI Vi
Teme
hanne! Chanewd B
_ 15000
B 150000
E!@W
146000 ———— —— —_— _— =
144000 B Mmoo |
= 147000
1400.00 -
aneane naams
Tirme
Charwned ¥ arewel B Chanrel
100,00
5 E0.00
5 &0.00
§ qlt)l'm
Egmm
oo
E P b 192019
] —
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Application Fiem

Why measure polymer?

————— ==

i 1 A
m o i o
| = -

Polymer is a flocculant and is necessary in wastewater treatment; it greatly
reduces sludge volume in the process.

A dosing pump delivers the Polymer at a know volume; typically to a full
basin of sewage.

]
John Van Nostrand

68
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Application FLExm

The dosing pump measures volume by counting the number of
strokes or pump cycles and assumes a predetermined volume per
stroke. It’s really more of an estimate than a known volume.

Peristaltic — hose pump

Pt Dagrean. ———
Dok Daghvagen ————

Itorrchate Mokt ————+

69

Application

FLEXIM

Regardless of the dosing pump selected, it's a tough measurement.
Pulsating flow
Small lines
Wide range of velocity
Very low flow conditions
Very thick viscous fluid

FLEXIM is a very good choice for
these applications.

70
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Application Fiem

This was a temporary setup to inject polymer and to test the FLEXIM meter. A
simplex metering skid delivers the polymer from a tote. The flow range was fro

0.02 to 1.0 GPH. 3 B
CDM, CDQ, GSM were R o i
tested with varying — = | =i
results. I
e &
The FLEXIM meter P
performed well with P l )
transducers. L . 1
= A}
) ' ; '\ o
The XLF version was e

selected due to the very
low velocity.

0oL

=

e — : | In
AT Al et A sl e Dot b el TR A
P W e r"i‘.”,"..,- !.I!'"'u' | AT Ll ';.-'-\r_;i' VWY 1‘1"‘1 f l.I;”l'T\,' i 4 ll"»] \

it

HUBBE

fou bl 1)

i bty
AR T A e N A /N i Rk A i b i VT A
LR L r‘ﬂ‘ i/ '.I_F'll.' Wl Yoy ol I\"T il Wl '\-‘-“f'-,-;qr,l. wa/i -h.', il v W ﬁl'i ';J'J\ f '-.'I" "a“..."‘!

P e P

e wham r-—r" P

e e s |Flusid sennd speed | ms | 1850.00
The results of the flow test were in line with the expected values ‘
despite pulsating flow and very low velocity.

T |EoSTnESE 0T a5 I |
N m@ [Cabte teagm = | 0.00
E w
I —
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Sodium Hypochlorite in Water Productio

Sodium Hypochlorite Meter

for dosing applications

—

73

Customer and Case FLEIM

* A high level CI2 Slug found it's way
* in to the Water Distribution Network
. Pump Check Valve stuck open

» Chemical Burns a person taking a shower

Immediate action taken

Can not happen again

37
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Background FLEXIM

NaOCI must be precisely delivered.
Water plants are in full capacity from 6am to 9am, 12pm to 1pm and 6pm to
9pm.

At peak times Water Distribution pumps are running full speed to meet the
demand
Chemical feed can easily be measured by magnetic flowmeters.

Off peak times the magmeter can’t measure the Hypochlorite because the
velocity is too low.

They measure residual
Chlorine and control to 1.0
PPM why do they need a
flowmeter?

Schematic of Water Treatment and Monitoring at the Ground Water Station { Aurora, CO)
https://www.hach.com/cms-portalsihach_com/cms/documents/pdf/Application-CaseHistory-W hitepaper/ComparisonofOn-
lin

75

Problem Detected FLEXIM

The tank must be

lower than the feed

pumps.

When the check ‘

valve fails, the tank
will empty in to the
distribution system.

Danger!
Epic Failure.
Sediment builds
- —1 inside the tank which
Ldd O Q== finds its way in to the
I""1 i - check valves causing
them to stick open.
L

76
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Magmeter could not read the low feed rate

The magmeter did not register below 0.5 ft/sec.
1” Sched 80 PVC 2.82 GPH = 0.013 ft/sec

_—

77

Wooden Pipe

FLEXIM

78
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Conclusion —

Most Applications in the Water and Wastewater Industry are tough
Applications.

FLEXIM has invested in the Sensing Technique

and the Ruggedness of the equipment for Water and
Wastewater applications

FLEXIM has experience in Water and Wastewater applications

FLEXIM guarantees the meter will work in the application for
which it is intended.

Please look for assistance from your local FLEXIM representative.
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