Warranty, Service & Repair

To register your product with the manufacturer, fill out the enclog
warranty card and return it immediately to:

Flowline Inc.
10500 Humbolt Street
Los Alamitos, CA 90720.

If for some reason your product must be returned for factory
vice, contact Flowline Inc. to receive a Material Retu
Authorization number (MRA) first, providing the following infor-
mation:

ser-
mn

1. Part Number, Serial Number

2. Name and telephone number of someone who can an
technical questions related to the product and its applicat

3. Return Shipping Address

4. Brief Description of the Symptom

5. Brief Description of the Application

swer
on.

Once you have received a Material Return Authorization number,
ship the product prepaid in its original packing to:

Flowline Factory Service
MRA

10500 Humbolt Street
Los Alamitos, CA 90720

To avoid delays in processing your repair, write the MRA on {
shipping label. Please include the information about the malfy
tion with your product. This information enables our service te
nicians to process your repair order as quickly as possible.
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Flowline warrants to the original purchaser of its products that such

products will be free from defects in material and workmanship under

normal use and service for a period which is equal to the shorter of
one year from the date of purchase of such products or two years from
the date of manufacture of such products.

This warranty covers only those components of the products which
are non-moving and not subject to normal wear. Moreover, products
which are modified or altered, and electrical cables which are cut to
length during installation are not covered by this warranty.

FLOWLINE's obligation under this warranty is solely and exclusive-
ly limited to the repair or replacement, at FLOWLINE's option, of the
products (or components thereof) which FLOWLINE's examination
proves to its satisfaction to be defective. FLOWLINE SHALL HAVE
NO OBLIGATION FOR CONSEQUENTIAL DAMAGES TO PER-
SONAL OR REAL PROPERTY, OR FOR INJURY TO ANY PER-
SON.

This warranty does not apply to products which have been subject to
electrical or chemical damage due to improper use, accident, negli-
gence, abuse or misuse. Abuse shall be assumed when indicated by
electrical damage to relays, reed switches or other components. The
warranty does not apply to products which are damaged during ship-
ment back to FLOWLINE's factory or designated service center or are
returned without the original casing on the products. Moreover, this
warranty becomes immediately null and void if anyone other than ser-
vice personnel authorized by Flowline attempts to repair the defective

products.

Products which are thought to be defective must be shipped pre
and insured to FLOWLINE's factory or a designated service ce
(the identity and address of which will be provided upon reque
within 30 days of the discovery of the defect. Such defective prod
must be accompanied by proof of the date of purchase.

Flowline further reserves the right to unilaterally wave this warra
and to dispose of any product returned to Flowline where:
a. There is evidence of a potentially hazardous material pre
with product.
b. The product has remained unclaimed at Flowline for longer t
30 days after dutifully requesting disposition of the product.

THERE ARE NO WARRANTIES WHICH EXTEND BEYOND
THE DESCRIPTION ON THE FACE OF THIS WARRANTY. This
warranty and the obligations and liabilities of Flowline under it g
exclusive and instead of, and the original purchaser hereby waive
other remedies, warranties, guarantees or liabilities, express
implied. EXCLUDED FROM THIS WARRANTY IS THE IMPLIED
WARRANTY OF FITNESS OF THE PRODUCTS FOR A PARTIC
ULAR PURPOSE OR USE AND THE IMPLIED WARRANTY OF
MERCHANT ABILITY OF THE PRODUCTS.

This warranty may not be extended, altered or varied except by a

ten instrument signed by a duly-authorized officer of Flowline, Ind.
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SPECIFICATIONS

Step One

Set point range: .04 - 3 fps (.012 to .91 mps) Flow Switc h - Liquid 175 Temperature/Pressure Derating
Factory set point: .2 fps (.06 mps) Z 150 Una'ggggglb'e
Set point drift : 0.5% of set point FT10-__ © 105
Repeatability: +5% of set point at const. temperature | Sensor Material 2. |
e 1-PP ¢ 100 Acceptabl
Response time: 1-10 seconds 5 - PVDF & g75 | Range
Viscosity Range: 1 - 300 centipoise Sensor Length 2 050 L
SupplyVoltage: 12 - 36VDC 2- fg\r?ét £ 025 -
Consumption: Relay: 70 mA Mg o L1 l
FET 50 mA gﬂpg/r;'t'lr&%TThread 99,0 20 00 20 40 60 80 100
Relay rating: 60 VDC/VAC @ 1A 2-3/4"G E”;f’%”g\/(;?
FET rating: 36VDC @ 100 mA §W'thTh Qutput -
Switch.outpl.Jt: Selectgble, NO or NC states 3 - FET. P-Channel 5 Maximum Temperature/Voltage
Set point adjustment: Potentiometer 5 - Relay < Derating @ Continuous 20 mA Current
Indication: LED for flow status E gg B Unacceptable
Fluid temperature:  F: 32 - 140 g ot Range
C:0-60C 5 sl
Pressure range: 150 psi (10 bar) @ 2&, derated @ 1.667 5 20 | Accentable
psi (.113 bar) perC above 25C. g 00 — Ra?\ge
Sensor material: Polypropylene/Rton® or 2 20 —
Polyvinylidene Fluoride 2 40 \ \ |
Sensor rating: NEMA 4X (IP 65) < 12 18 24 30 36
Mounting thread: 3/4" NPT (3/4” G) Operating Voltage (VDC)
Mounting gasket: Viton (3/4”) metric only Flowline 4 or 20 mA
Cable type: 8 ft. (2.5 m), 4-wire (relay) or 3-wire (FET), 2 Electrical Loading Limits
22 gauge with ground, shield and GFPFA £ 1400
jacket g 1,200 - Unacceptable
CE compliance: EN 50082-2 immunity 5 1,000 - Range
EN 5501 emission 2 288 B
e N
.§ 400 — Acceptable
8 200 L Range
% | | |
= 05 18 24 30 36
Supply Volyage (VDC)
Dimensions 3/4" NPT (3/4" BSP) 3/4" NPT (3/4" G)
FET ™ "
Red (+) B =
: =
Black (-) & SS
White FET v
Shld ——— -
8’ Cable (2.5m)
! 2.1"(54mm)
! 2.8"(71mm)
| 4.5"(114mm)
3/4" NPT 3/4" NPT
RELAY (3/4"BSP)  \ /@)
Red (+)
Black (-) o
White NO/NC W =
—
Green COM =
Shid -
8’ Cable (2.5m) -—
0.7"
(19mm)

1.3"(32mm)
3.0"(76mm)

* All Dimensions are Nominal




SAFETY PRECAUTIONS

INTRODUCTION

Step Two

AAbout this Man ual:
PLEASE READ THE ENTIRE MANUAL PRIOR TO
INSTALLING OR USING THIS PRODUCT This manual
includes information on all models of thermal dispersion flg
switches from Flowline: FT10-____. Please refer to the part ny
ber located on the switch label to verify the exact model which y
have purchased.

A User's Responsibility f or Safety:

Flowline manufactures a wide range of liquid level and flow-teg
nologiesWhile each of these technologies is designed to operat
a wide variety of applications, it is the user's responsibility to se
a technology that is appropriate for the application, install it-pr
erly, perform tests of the installed system, and maintain all com
nents.The failure to do so could result in property damage or s
ous injury

Proper Installation and Handling:

Because this is an electrically operated device, only prope
trained stdfshould install and/or repair this product. Use a prog
sealant with all installation®lote: Always install the itbn gasket
with all versions of the FT10-__ 2 . The Gethded version will not
seal unless the gasket isoperly installed Never overtighten the
sensor within the fitting, beyond a maximum of 80 inch-poun
torque.Always check for leaks prior to system start-up.

A Material Compatibility:
The FT10 series switch is available in twd@iént wetted materi
als. Models FT10-1___ are made of @®lypropylene, a poly

5 are made of PVDF (Polyvinylidene Fluoride). Make sure t
the model which you have selected is compatible with the appl
tion liquids. To determine the chemical compatibility between t
flow switch and its application liquids, refer to the Compa
Corrosion Guide, available from Compass Publications (telephg
619-589-9636).

A Temperature and Pressure:
The FT10 series flow switch is designed for use in application t¢

psi (10 bar) @ 2%C., derated @ 1.667 psi {3 bar) pefC. above
25°C.

A Wiring and Electrical:
The supply voltage used to power the FT10 series flow switch sh
never exceed a maximum of 36 volts DC and a minimum of 12 v
DC. Electrical wiring of the flow switch should be performed
accordance with all applicable national, state, and local codes.

A Flammab le, Explosive and Hazar dous Applications:
The FT10 series flow switch should not be used within flamma]
or explosive applications. In hazardous applications, use redun
measurement and control points, each having fardift sensing

technology
A WARNING A

The flow switch tips have a thin plastic wall which may be dam
aged if dropped or installed improperly

The FT10 flow switch is designed for use in liquid. For best
results, avoid installing the FT10 where bubbles are present ¢
where the tips of the switch may be out of the liquid.

Note: Always install theViton gasket with all versions of the
FT10-__ 2 The G threaded version will not seal unless the gas
ket is properly installed.

olefin) with a Rton® (Polyphenylene Sulfide) tip. Models FT10¢

peratures up to 8C (140 F), and for use at pressures up to 1%
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Step Three

Technology:
The thermal dispersion flow switch measures liquid temperature to
determine changes in flow velocits liquid flows across the sens
ing tips, the temperature is reduced proportionately as a functiop of
the flow rate When a temperature or velocity shift reaches the uger

defined set point, the switch changes state indicating the appropriate
flow condition (flow or no-flow).

FLOWLINE's sophisticated electronics convert the temperature ghift
into a signal which indicates whether a flow or no-flow conditipn
occurs. Depending on how the sensor is wired, this signal may be
either a three-wire FESwitch, (NPN or PNP), that can be wired fgr
normally open or normally closed circuits, or a 4-wire relay with a 1A
relay output that also can be wired for normally open or normally
closed circuits.

FLOWLINE's FT10 series have no moving parts to clog or foul -mak
ing them suitable for a variety of applications, including non-coating
and non-scaling liquids’he FT10 series directly measure mass flqw
and can operate over a broad range of liquids from 0.4 to 1.2 specific
gravity, 1 to 300 cp.

Initialization Sequence:

Powering up the FT10 is @i#rent in water and in aiwhen the flow
switch is powered up while submersed, the FT10 will immediately
indicate flow before switching to its correct statéhen the flow
switch is powered up while in athe FT10 will immediately indicate
no-flow before indicating its correct statetime delay may be used
to eliminate this initialization sequence. Flowline's thermal dispersjon
relay controllers feature a 0 to 60 second time delay for your eonve
nience.




INSTALLATION

ELECTRICAL

Step Four

The FT10 series flow switch when installed must always be in ¢
tact with the liquid being measurethe FT10 switch features a 3/4
NPT threads which will allow it to be used with various types of pi
fittings. Be sure to check the insertion depth of the flow switch in
fitting after it is installed. See the diagram below for the recomme|
ed insertion depth.

depth of the flow switch in the pipe is critical. See the diagram be
for the recommended orientation depth.

oy

A WARNING A

The flow switch tips have a thin plastic wall which may be dam
aged if dropped or installed improperly

The FT10 flow switch is designed for use in liquid. For best
results, avoid installing the FT10 where bubbles are present
where the tips of the switch may be out of the liquid.

Note: Always install theViton gasket with all versions of the
FT10-__2 The G threaded version will not seal unless the gas
ket is properly installed.

When using any type of fitting, the orientation as well as the inserti
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Step Five

Supply Voltage: The supply voltage to the FT10 flow switch shou
never exceed a maximum of 3®C. Flowline controllers have a
built-in VDC power supply which provides power to FLOWLINE'
flow switchesAlternative controllers and power supplies, with a-mi
imum output of 12/DC up to a maximum output of 36DC, may
also be used with the FT10 flow switch.

Cable Length: Determine the length of cable required between t
FT10 flow switch and its point of terminatiohAllow enough slack to

ensure the easy installation, removal and/or maintenance of the

switch. The cable length may be extended up to a maximum of 1
feet, using a well-insulated, 20 gauge shielded wire.

Wire Stripping: Using a 10 gauge wire strippararefully remove

cable. Unwrap and discard the exposed foil shield from around
signal wires, leaving the drain wire attached if desik&@h a 20

gauge wire stripperemove the last 1/4" of the colored insulatig
from the signal wires.

Signal Outputs (Current Switc hing): The standard method use
by FLOWLINE controllers; this technology uses only two wires (r
and Black).The sensor draws 5 m#&hen it is dryand 19 mAwhen
wet. NC or NO status must be set by the controllae White or
Green wires are not used.

Red

® 24 VDC
== Power Supply
Shield ©
Ground
© Multimeter
Black mA
® (mA)

Signal Outputs (FET s witc hing): Allows the sensor to switch &
small load on or dfdirectly, using all three wires. Model FT10-___ !
is an NPN type switch, which toggle the negative side of the Ig
model FT10-___ 3is a PNippe switch, which toggle the positive sid
of the load. In both FEModels, the NO/NC status is set by the pol3
ity of the voltage feeding the Red and Black wires, and\thit¢e wire
connects to the load.

Red

@® 24 VDC
Black Power Suppl
[
© Multimeter
White \olts
@ (Volts)

Signal Outputs (Rela y switc hing): Allows the sensor to switch
a small load on or bflirectly, using an internal A relay (60VAC/60
VDC). Only model FT10-___ 5 uses the relay and features 4 w|
(Red, BlackWhite and Green) and a shield wildhe NO/NC status
is set by the polarity of the voltage feeding the Red and Black wi
the Green wire is the common for the relay andWéte wire is the
NO or NC, depending on the polarity of the Red and Black.

Red
® 24 VDC
— Black Power Suppl
= ©) pply
Shield :
White
Ground © Multimeter
Green ® (Continuity)
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WIRING

WIRING

Step Six

Models FT10-___ 2 Only
Wiring to a FLO WLINE Contr oller
LC30 Series Contr oller
(N-Channel FETSwitch)

O
N

N

%
Q)| | Ac ¥ O -
Q|| ac 8| @ A =3
@) | enp =N Bl7 3 2
2| v E © 212
o —lletiz | 5
Q||no | @ o o3
R i ®|6
O

LC80 Series Contr oller
(N-Channel FETSwitch)

oEr [wed g

; ; !
POWER INVERT DELAY [INVERT DELAY)|
[ J [ = =]
+0 0|00

N ——
i"’"‘ RELAY 1 RELAY 2

LATC
INPUTL INPUT2A % INPUT2B

S ezl ==k

Both controller input LEDs will be amber for no-flofhe input LED
will be off for flow. To reverse the switch from normally closed t
normally open, reverse the red and black wires.

o

Step Seven

Models FT10-__ 2 & FT10-__ 3 Only
Wiring direct to a load, NC operation (FET signal output):

R *
ed >{@® 12-36 VDC
Power Supply
= Black* ® (Sensor)
Shield
Whit *Reverse Red &
Ground Black wires for NO
Controller Device (NC shown)
(relay, lamp, valve, etc.)
N-Channel 100 mA Maximum
*
Red @® 12-36VDC
Power Supply
p— Black* & @ (Sensor)

Shield
Ground

*Reverse Red &
Black wires for NO
(NC shown)

L White 7 oad J—

Controller Device
(relay, lamp, valve, etc.)

P-Channel 100 mA Maximum

Wiring direct to load, NO operation (FET outputs onl y):
This is the same as the wiring for Normally Closed operation, exd
the polarity of the Red and Black connections to the flow switch
reversedThe other connections remain the sathe;flow switch and
device power supplieemain tied in the same polarity as befdrhis
method will turn the load on during flow condition and turn the lo
off for no-flow condition.

Models FT10-___50nly
Wiring direct to a load, NO operation (Rela y signal output):

Relay Output  *Reverse Red & Black wires for NC (NO shown)
R *
ed @ 12-36VDC
Power Supply
Black* @ (Sensor)
G
reen @® 60 VAC/VDC
. Maximum
_ White ( Power Supply
Sh'eldd Controller Device
__1Ground (reay, lamp, valve, etc.)

- 1A Maximum

Wiring direct to load, NO operation (Rela y outputs onl y):
This is the same as the wiring for Normally Closed operation, exd
the polarity of the Red and Black connections to the flow switch
reversedThe other connections remain the sathe;flow switch and
device power suppliegmain tied in the same polarity as befdrhis
method will turn the load on during flow condition and turn the lo
off for no-flow condition.

Normall y Closed / Normall y Open Operation:

The normal state for the FT10 flow switch is no-fldvor normally
closed operations, the flow switch will be closed for no-flow and w
be open for flowFor normally open operations, the flow switch wi
be closed for flow and open for no-flollow and no-flow conditions
can be identified by the internal LEDhe LED will always be on
during no-flow conditions and béluring flow conditions.
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MAINTENANCE
Step Nine

General:
The FT10 series sensor has no scheduled maintenance requirement,

CALIBRATION
Step Eight

The FT10 switch set point is factory calibrated at 0.2 Tpsconvert
feet/sec to GPM, please refer to the chart below

1 100 g except to clean dfainy deposits or scaling from the sensor tip as nec
1000 //ijj essarylt is the responsibility of the user to determine the appropriate
//3" maintenance schedule, based on the specific characteristics of the
100 / // illZ" application liquids.
L] 1
10 ? // 3 Cleaning Pr ocedure:
//// /4" 1. Power: Make Sure that all power to the sensmmntroller and/or
1 . power supply is completely disconnected.
0.1 2. Sensor Remo val: Make sure that the flow is éfand the pres
% sure is down prior to removing the FT1@arefully, remove the
0.01 sensor from the installation. Replace the sensor with a 3/4” NPT
.01 .04 1 2 1 3 10 plug to insure that liquid does not leak out during this procedure.
If the preset factory calibration is not adequate for your application, Do not re-install the FT10 if the threads are damaged.
follow the calibration steps listed belotote: the switch's internal ) ) )
LED will be on when the switch detects no-flow and will off when the | 3- Cleaning the Sensor: Use a soft bristle brush and mild dete
switch detects flow gent, .carefully wash the FT10 series sen@mr nqt use harsh
1. Insta}II the fit.ting and flow switch as dgscribed in the Installatipn ;b(arz;s::\r/fzsé: L;Z:sa;ztiﬂtvgggligéjriggﬂzﬂmggl\zfgv?s{:ﬁ ?:ay
section of FhIS manuaTlurn the flow switch and .controller. powe damage the sensor's PolypropyleyesR® or Polyvinylidene
on and adjust the system flow rate to the setting at which thg set Fluoride plastic body
point is to be set. If the medium to be sensed is likely to be qub
Ject to h.'gh temperature varlatlons,.the flow switch should be set 4. Sensor Installation: Follow the appropriate steps of installg
at the highest normal temperature likely to be encountered. tion as outlined in the installation section of this manual.
2. Locate the potentiometer knob at the top of the flow swiktle.
red LED is visible through the potentiomet@f the LED is on,
slowly adjust the potentiometer counterclockwise, with a small
flat head screwdriver until the LED turnd.pfThe adjustment is
a single turn 270potentiometerThe initial response time of the
flow switch after adjustment is 1 to 10 secomijust the poten
tiometer in slow increments and wait for the response.
If the LED is of, slowly adjust the potentiometer clockwise until
the light turns onThen turn the potentiometer counterclockwise
to bring the LED df at a reliable setting. Remembadjust the
potentiometer in slow increments and wait for the response.
3. Verify that the new calibration is correct by lowering the system

ED
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flow rate below the set point and check to see that the red L
turns on.Then increase the flow rate above the set point and
ify that the red LED turns baccordingly




