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Installation Manual for
Model HPQ-T1-017
Pipe-Mounted Liquid Switch with Built-In Amplifier

Thank you very much for choosing the HPQ-T Series.

For safe and correct use of this product, please read this manual carefully.

For details on specifications or dimensions, please refer to the specification
sheet.

Be sure to keep this manual nearby for handy reference.

Please, read ‘Terms and Conditions’ from following URL before the order
and use.

https://www.azbil.com/products/factory/order.html

( NOTICE )

Be sure that the user receives this manual before the product is used.
Copying or duplicating this user’s manual in part or in whole is forbidden. The in-
formation and specifications in this manual are subject to change without notice.
Considerable effort has been made to ensure that this manual is free from inac-
curacies and omissions. If you should find an error or omission, please contact
the azbil Group.
In no event is Azbil Corporation liable to anyone for any indirect, special or con-
sequential damages as a result of using this product.

©2011-2019 Azbil Corporation. All Rights Reserved.

( SAFETY PRECAUTIONS )

Safety precautions are for ensuring safe and correct use of this product,
and for preventing injury to the operator and other people or damage to
property. You must observe these safety precautions. Also, be sure to read
and understand the contents of this user's manual.

® Key to symbols

/\ WARNING

Warnings are indicated when mishandling this product
might result in death or serious injury to the user.

/\WARNING

® Never use this product in applications where human lives
may be put at risk.

( UNPACKING )

The package should contain the following:
« HPQ-T1-017 switch (1) « Anti-slip sleeves (2)
« Cable ties (2) « Screwdriver (1)

OVERVIEW

)
—/

Operating Principle
Detection is based on refraction by transparent liquid.

<Overview diagram>

No liquid (light received)

Received light

Emitted light

When there is no liquid, light passes through the slit.

With liquid (light blocked)

Received light Emitted light

When liquid is present, light is refracted and prevented from entering the slit.

B Precautions for Detection
® Pipe conditions
Because of the operating principle, under certain pipe conditions optical
performance may not be sufficient for detection to work properly. In such a
case try a different switch mounting position.

Possible causes of malfunction

« Pipe is dirty or contains scratches

« Freezing or condensation is occurring in the pipe
« Pipe is deformed or eccentric (not symmetrical)

@ ©

Scratches or stains Freezing or condensation Deformed or eccentric

® Liquid conditions
In the cases shown below, the direction of the light is changed, possibly re-
sulting in failure to detect liquid, or in detection of liquid that does not exist.
In the same way;, if there is a space between the liquid and the inner wall of
the pipe, the light passing through may be diverted, interfering with proper

detection.
Air bubble @

Air bubble in the liquid inside the pipe

Water drop in the air inside the pipe

100mAmax.  —=10to 28 Vdc

2N2JP ulew

blue

( HANDLING PRECAUTIONS )

B Installation and Wiring Precautions
« 'This device is not waterproof.

» Do not leave or use outdoors.

« Do not use this device where it is exposed to direct sunlight, corrosive gas,
or sea breeze.

« The knob is directly connected to the circuit board. Make sure that it does
not receive a static electric discharge.

o If the switch is installed with screws, use M3 screws, flat washers, and spring
washers, and tighten to a torque of 0.6 N-m max.

» Disconnection might occur if the cable is pulled with excessive force. Pulling
force on the cable should be less than 30 N.

« When tightening the cable ties, do not deform the pipe.

o Ifalonger cable is needed, use at least 0.3 mm?2 wire, no more than 100 m long.

» Do not run the wires together with power wires or motor power lines, and
do not put them in the same conduit. Doing so can cause malfunction or
damage due to induction.

« When using a commercially available switching regulator, ground the frame
ground and ground terminals. Otherwise switching noise may cause mal-
function.

o If a load such as a capacitive load or incandescent lamp, having an inrush
current that exceeds the switching capacity, is connected to this photoelec-
tric switch, insert a current-limiting resistor between the load and the output.
(Otherwise the output short-circuit protection function may be activated.)

B Handling precautions

o A period of approx. 20 ms is required for stabilization after the power is
turned on.

o Use of the switch with a pipe other than the type of pipe specified may cause
malfunction.

« Ifthe pipe is opaque or not transparent enough, proper detection is not possible.

» The polycarbonate housing will be damaged by organic solvents, acids or
alkalis. Keep it away from these liquids.

( INSTALLATION )

(1) Cut the anti-slip sleeves to an appropriate length  anti-slip sleeves
for securing the pipe.

(2) Pass the included cable ties through the anti-slip
sleeves.

(3) As shown in the diagram, attach switch to the
pipe with the cable ties.

m Mounting Precautions

« If the pipe moves away from the switch base or floats freely, correct
detection will not be possible. Mount the switch properly so that it makes
firm contact with the switch base.

- If the pipe exterior is slippery or if the switch’s weight is an issue, fasten the
switch securely to a jig using the mounting hole and boss.

( ADJUSTMENT )

Adjust the sensitivity adjustment knob so that the switch operates consistently as
shown in the diagram below.

Pipe status Output Operation indicator
No liquid ON (light received) Lit
Liquid present | OFF (light blocked) Unlit

An example of the use of the sensitivity adjustment knob is given below.

(1) With no liquid in the pipe, slowly turn the knob from D toward L. The point
where the red output indicator turns ON is point A.

(2) With liquid in the pipe, slowly turn the knob from L toward D. The point where
the red output indicator turns OFF is point B. If the knob is at L and the red
output indicator is already OFF, L is point B.

(3) Set the knob at point C, halfway between A and B.

If the device does not work reliably, in spite of adjustment, try a different switch
mounting position.

( SPECIFICATIONS )

B Specifications

Model No. HPQ-T1-017
Supply power voltage 10 to 28 Vdc (ripple 10 % max.) Class 2
Current consumption 25 mA max.

PFA transparent pipe, outer diameter 1/16 inch,

Compatible pipe inner diameter 0.75 mm (concentric circles)*1

Standard detection liquid Water*1

Position detection repeat accuracy | T mm max.
Light-ON
Open collector NPN

Operating mode*2

Output mode

Switching current: 100 mA max. (resistive load)

Output dielectric strength: 30V Class 2

Residual voltage: 1V max. (at 100 mA switching current)
With output short circuit protection circuit

Control output

Response time 2 ms max for both operation and recovery
Infrared LED

Operation indicator: red (lit during operation)

Emitter element

Indicator

Operating ambient illumination

(at receiver) 1000 Ix max. for incandescent light

Ambient operating temperature | 0 to +55 °C (without freezing or condensation)
—-25t0+70°C

Ambient operating humidity | 35 to 85 % RH (without condensation)

20 MQ min. (at 500 Vdc)

1000 Vac, 50/60 Hz for 1 minute between live metal as a
whole and case (sensitivity adjustment knob: 500 Vac)

Storage temperature

Insulation resistance

Dielectric voltage

10to 55 Hz, 1.5 mm p-p in X, Y, Z directions for two

Vibration resistance hours each (main unit only)

Shock resistance 500 m/s2in X, Y, Z directions three times each (main unit only)
IP50 (IEC standard)

Mass Approx. 25 g (main unit only, with 2 m cable)

Protective structure

Protection against false pulse on power-up (approx. 20

Other ms) and reverse polarity

*1 Detection may not work properly under certain pipe/liquid conditions. Verify switch
operation carefully before use.

*2 When liquid is detected: OFF (dark). When no liquid is detected: ON (light received).
Note Sensitivity adjustment knob

0, °
oS, °

=

) Full counterclockwise is minimum sensitivity.

? Full clockwise is maximum sensitivity.

B Dimensions
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* Pipe attachment location

Note 1. Cable
Nominal cross sectional area: 0.08 mm2
Length: 2000 min.
Color: gray

Note 2. Case material: PCresin (black)
Note 3. Cable ties and Anti-slip sleeves: 2 ea.
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Specifications are subject to change without notice. (10)

Azbil Corporation

Advanced Automation Company

1-12-2 Kawana, Fujisawa
Kanagawa 251-8522 Japan

URL: https://www.azbil.com

1st edition: Sep.2011 (V)
5th edition: Feb.2019 (A )



