EMCO DeétaKit Electromagnetic Flowmeter with 4411e Transmitter for
M easurement of Bi-Directional Flow in Full Pipes

Engineering Specifications
February, 2005/ RO

1) INSTRUMENT

There shall be furnished an electromagnetic flonsee assembly suitable for
fixed-site measurement of bi-directional flow in existing full pipe, sizes 2" —
120" (50 — 3000 mm). The flowmeter shall consisadfow sensor(s) assembly
retained in an optional standpipe and powered aymhkprocessed by a remote
flow transmitter. The transmitter shall indicatedmiectional flow rate and
totalize in the forward, reverse and net forwamction, as well as transmit bi-
directional flow signals from separate terminalbeTsensor(s) shall be field-
interchangeable. They shall contain a referencé, ediich measures and
compensates for magnetic entrainments in the merlcter coils to completely
fill the flowtube cross section with magnetic flard electrodes to measure the
flow signal.

2) EXISTING PIPE, SENSORS AND ASSEMBLY

A) The internal diameter of the existing pipe shall be ' The external

diameter of the existing pipe shall be __ 2 The pipes shall be assumed
full, unless otherwise adviséd.

B) The existing pipe shall be made from [carbon sbeeluctile iron internally
uncoated] [carbon steel or ductile iron internadlyated] [stainless steel
internally uncoated] [stainless steel internallgteal].4

Should the existing pipe be coated the accurady sbiabe affected by cuts
or scratches in that coating.

C) There shall be a [carbon steel standpipe, flangedi @ntoured to the
existing pipe outside diameter, and suitable foldimg to an existing
carbon steel pipe] [stainless steel standpipegédnand contoured to the
existing pipe outside diameter, and suitable foldug to existing stainless
steel pipe] [no standpipé].
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D) Each flow sensor shall incorporate an integral gdmyg electrode. External
grounding rings and straps shall not normally beessary.

Note: for transmission to a remote transmitter 8 fd®t (30 m), or when
excessive unequal potentials exist between thdipgand the flowmeter
cable shields, it may be necessary to have a ghogimehg or other
grounding arrangement installed. Such excessivguaig@otentials are
beyond the control of the magmeter manufactureraattitional cost of
remedy is extra to that of the magmeter normal lsupp

The sensors shall use solid state design, withetleeence coils, exciter
coils and electrodes, hard encapsulated in [ Kgoalyvinylidene fluoride
PVDF, PVF2) that conforms to US Food and Drug Adstration # 21
CFR 177.2510 for flowtubes up to 14” (350mm) norhohameter]
[polyurethane that conforms to AWWA SpecificatioBX3 and National
Sanitation Foundation Standard 61 for use withlgetevater for nominal
diameters of 16 in. (400 mm) and abavdlhe sensors shall be field-
replaceable and field-interchangeable without #edrfor recalibration.

)] The electrodes shall be made of [(Type 316 stsintgeel),
(Hastelloy C), (Titanium)] The electrode seals shall be made of
Viton and sensor standpipe gaskets shall be madelastomer
rubber.

i) The flow sensor shall use wunipolar Pulsed AC
electromagnetic excitation from the remote tran@mitwith a
typical magnetizing current of 1 — 5.5 A base takpelependant on
sensor size, and frequency of not less than 2/powfer supply
frequency (40 Hz for a 60 Hz power supply frequérfoy all size
flow sensors. This shall ensure a high signal-taimeoise ratio,
whereby such media coatings as sewage grease,, agksum
carbonate or similar do not affect accuracy. Tredrall be an auto
zero feature, such that there shall be no zercebffisie to this
relatively high exciter frequency

E) The minimum media conductivity shall be 1 microS/cm

For conductivity less than 5 microS/cm and cabhgtles > 100 feet (30 m)
a pre-amp shall be installed in the flow tube jiorcbox.
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F) The maximum media temperature shall be 175° F(30°

G) The flow meter shall include [(1 sensor up to léindeter) (2 sensors up to
42" diameter or 4 sensors 48" diameter and gredfeto measure mean
velocity in full pipes.

H) The mean velocity measurement range shall be fraanfeet per second
(0 to 0.6 meters per second) to 0 to 50 feet pewrsk (0 to 15 meters per
second).

I) The minimum detectable mean velocity shall be @@2 per second (0.006
meters per second). However, a default low flowaftirelay shall actuate
at 2% of full scale, unless otherwise specified.

J) [The accuracy of multiple sensor magnetic flowmstall be:
5% of rate for > 1.5 fps (0.45 m/s)

D075 fps (0.00225 m/s) for < 1.5 fps (0.45 m/s)

The accuracy ofragke sensor magnetic flowmeter for pipes 14” (350
mm) and less shall be:

50 of rate for > 2 fps (0.6 m/s)
H( fps (0.003 m/s) for < 2 fps (0.6 ms)]

This accuracy slhaltraceable to the US National Institute of
Standards and Tedbgy (NIST), and shall be guaranteed provided
that specificatiparameters and installation recommendations are
met. A NIST tractabalibration certificate shall be provided with
each flow meter.

K) A non-full pipe condition shall be indicated by set-supplied signal using
one of the contact inputs on the flow transmitterhy detection of the level
dropping below the sensor electrodes.

L) Maximum pressure shall be 150 psi (10 bar).
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M) The wiring from the flow transmitter to the senssisll be three separate 2-
core, multi-stranded and overall shielded cablashecore 18 gauge (0.75
mn?). {[The wiring from the flow transmitter to the ssors shall be 50 feet
(15m) Iong.]}l(gThe wiring from the flow transmittéo the sensors shall be

long.]

For Cable lengths > 100 feet (30 m) a pre-amp dhalinstalled in the
flowtube junction box.

N) The flowtube assembly shall be indefinitely subnidesto 30 feet (10m)
water column to NEMA 6 and IP68.

O) [The flowtube assembly shall be Entela approvedltand CSA standards
for use in Ordinary Locations][The flowtube asseynBhall be Entela
approved to NEC and CSA standards for use in ClasBivision 2
explosive atmospherés] The transmitter must be located in the safe.area

3. FLOW TRANSMITTER

A) The flow transmitter shall be a remote, micra@esor based Pulsed AC
technology with an auto zero feature to allow etcitequencies of 2/3 x power
frequency for all size flowtubes, without zero effs

B) The flow transmitter shall have an input impeckanf 16 ohms.

C) The flow transmitter shall have a time conste#mot less than 30ms.

D) The flow transmitter shall include bi-directidnsolated, internally powered
4 — 20mA outputs from separate terminals into aimar load of 800 Ohms.
A scaleable pulse frequency output shall be avig)afith a frequency mode 0
— 1000Hz to 0 — 10000Hz, 30Vdc, 250mA or externptiyered relay 125Vac,
1A, 30VA.
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4.

E) The flow transmitter shall be [Entela approted)L and CSA standards for
use in ordinary locations][Entela approved to NEd &SA standards for Class
1, Division 2 explosive atmospheres, with the trami®r located in the safe
areaf.

F) The flow transmitter shall operate on [120VacPHB&][230Vac,
50Hz][120Vac, 50HZF line power. Typical power consumption shall be 15W

G) The flow transmitter shall be housed in a watlumting, UV ray resistant
fiber glass enclosure. It shall be watertight, eigdit and corrosion resistant to
NEMA 4X and IP65. The enclosure shall embody lotkastainless steel
latches, as well as a screwed down lid. Electmoainections shall be suitable
for conduit connections.

H) The transmitter shall have a waterproof and iatkCD display, 4 lines
with 20 characters.

[) The transmitter shall be programmable usingctileafeedback, waterproof
and sealed keypad. All necessary diagnostics, sesarrity password readings
and system status shall be available using theakkeypA separate calibration
box shall be unnecessary.

The full pipe flowmeter shall be a DeltaKit [esrelectromagnetic flowmeter with
4411e transmitter, or equal.

Notes:

1 Specify internal diameter

2 Specify external diameter

3 There are cases where the sensor assembly megbdeas a spare for a non-full pipe UniMag.

4 Specify type of pipe

5 Specify type of standpipe or no standpipe

6 Specify sensor material (pipe size dependent)

7 Specify electrode material (includes groundingemal)

8 See data sheet for minimum recommended straigatrpns and accuracy at Paragraph J

9 Specify accuracy for multiple or single sensors

10 Specify cable length

11 Specify ordinary or Class 1, Div. 2 locations

12 Specify power supply
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DeltaKit Dimensions & Weights

Single
sz | o : omer | zomers | asmamo | e

(note 2)

(502_;3';“@ 2" | 50mm 6 | 152mm| 6.0 | 152mn (2 LZ) éﬁk'g) N/A égk';’)

(100{"1_2:) mmy | 3| 8omm 6 | 152mm| 75 | 190 mn (175k'§) (527 I'(t;) N/A (12;‘ I'(t;)

(zogf%‘(‘)"mm) 6 | 150mm | 6.75"| 170mm| 11" | 280 mn (ff I'(t;) (;21 I'(t;) N/A (fg I'(t;)

( 4010%53 "mm) g | 200mm | 7.5 | 190mm| 135"| 345mm (Sg I'(t;) éigk'g) N/A (;: I'(t;)

(7002-2_2%% mmy| 127 | 300mm | 757 180mm) 19" | 460 mn (tigklg) (1253 LZ) (ggg LZ) (tzsoklg)

(1;530;@ 127 | 300mm | 75 | 190mm| 19" | 460 mn éigk'g) (12525 l'(l;) (ggg l'(l;) ézsok'g)
NOTES

1. Weight of sensor(s) only

2. Add the weight of the standpipe and the weigtthe flange assemblies to the sensor only to e@ithe total

3. 2-3 inch pipes use 2 inch (50 mm) sensor assesnldl-6 inch pipes use 3 inch (80 mm) sensor asgesn8-14 inch
pipes use 6 inch (150 mm) sensor assemblies; 16ePdpipes use 8 inch (200 mm) sensor assembl@esich and
larger pipes use 12 inch (300 mm) sensor assemblies

Note: For overall dimension see UniMag DS or DTadgteets

Standpipe D
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flexible conduit
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4411e Flow Transmitter

9.765

(248mml)

6.00
(152mm)

10.28 9.390
(26Imm] (239

mml

m]n]m]
0000 ooo

1500 —
(38mml

462
(H7mml

-~ 775 4 HOLES FOR 1/2" CONDUIT
(20mml

1.550
[40mml

Weight: 7 |b (3.2 kg)
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