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PDU-A Differential Pressure Transducer INSTRUCTION MANUAL

Thank you for purchasing this KYOWA product. Before using it,
read this instruction manual carefully. Also, keep the manual
within easy reach so that you can refer to whenever necessary.
Specifications and dimensions described in this manual could be
changed without notice. Please visit our website for the latest
version.

4. Handling precautions

Caution

1. Calling the operator's attention

The following cautionary symbols and headlines are used to invite
the operator’s attention. Be sure to observe the accompanying
precautions in order to safeguard the operator and preserve the
performance of the instrument.

. Improper handling may cause serious injury to
AWarnlng the operator.

ACaution Improper - handling may cause deleterious
effects to the operator's body.

Cautions are given to invite the operator’s
attention, in order to avoid instrument failure
or mal-function.

Caution

2. Important notice

Unless specified, the transducers must not be used under
hydrogen environment.

3. Safety precautions

&Warning

® Avoid pressure in excess of the allowable overload rating, or the
instrument can explode.

® Avoid contact of a projecting object with the sensing surface, or
the latter may crack to result in the transducer’s explosion.

®Use the specified tightening torque. Improper tightening torque
may cause the transducer’s explosion.

®|f excessive pressure could possibly occur, provide protective
casing around the transducer installation, in order to safeguard

the operator.
&Caution

®Dismount the transducer only after the applied pressure has
been completely removed.

®SUS316L and SUS304 (JIS G4303) is used where the
transducer contacts a liquid. Avoid application of the transducer
to a corrosive liquid or gas.

®Do not disassemble the transducer.
® Avoid tension on the cable.
®Make sure that the bending radius of cable is longer than 6
times of a diameter of the cable.
®Materials used are: SUS316L for diaphragm and flange;
SUS304 for air escape; fluoro rubber for O-ring.
Do NOT use the transducer with any chemical listed below.
1. Halide 2. Hydrochloric acid 3.Formic acid 4. Oxalic acid
5. Hydrogen sulfide 6. Absolute ammonia 7.Caustic soda
8. Acetone 9. Acetic acid 10. Nitrous acid 11. Sulfuric acid
®The transducer’'s mainframe is connected with the shielding
wire of the cable.
Use the transducer as it is in ordinary cases. However if it is
necessary to disconnect the shielding wire, remove the
mounting plate and disconnect the shielding jumper wire

inside the terminal box.
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®The transducer is provided with overload protection which
prevents damage in case of an overload (up to 30MPa) on
either the high or low pressure side. The zero point is however
caused to drift more or less. If such is the case, take zero
balance anew.

®Use line pressure of less than 30MPa.

®Use bridge voltage of lower than 15V.

®To use the transducer as a pressure transducer, use the high
pressure inlet.

®Avoid damage to the diaphragm when cleaning or removing
foreign matters from it.

®To mount the flange to the mainframe, tighten the bolt using
torque of 40N -m (reference value: 400kgf- cm).
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5. Mounting

5.1 Using the mounting plate of the main unit, fix it with four M6
Screws.
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5.2 It is also possible to install the transducer using pipe mount
bracket, mounting rod, mounting rod, two nuts M4, and two

machine screws M5x25 as shown in the figure below.
(For applicable pipe 50A)

M4 MNut

| Mounting rod

.

Pipe mount bracket

Machine screw MSx25
Spring washer M5

l— Pipe (diameter 0mm)
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6. Piping work

Transduter case

6.1 Piping work to the pressure inlet
The pressure inlet is an Rc1/2 female screw. Therefore use
an R1/2 male screw (screw type joint) to connect to the inlet.
In order to prevent leakage, apply a suitable sealing agent to
the screws or tie sealing tape around the screws when
connecting the two.

)

\ R % screw type joint

6.2 Piping
Arrange the pipe by setting the high pressure line to the left
side and low pressure line to the right side with a cable and
damping adjusting valve of the transducer facing front.
Equalizing pressure valve is essential for overload protection
and taking zero balance. Keep the equalizing valve open,
high and low pressure valves shut.

/—Low pressure valve Equalizing pressure valve

|

| 2
‘7/
. § g D

e { E, )

':IQU'
s
/
High pressure valve Low pressure
High pressure side T side

—_— B o —

7. Connection

7.1 Connect the transducer to a measuring instrument.
7.2 When using a measuring instrument other than KYOWA,

connector plug as follows. shiold wire
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Shield wire is connected to the case.



8. Measurement

8.1 Lead high and low pressures to the respective pressure
valves.

8.2 Make sure that the equalizing valves is open, and after that
slowly open the low pressure valve, thus applying low
pressure to the transducer. In case the measurement object
is a liquid, loosen the air escape proved on the top of the
flange, thereby letting air out.
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8.3 Take zero balance on the amplifier for minutes or longer after
the transducer was switched on as well as two minutes or
longer after two types of pressure were applied.

8.4 Shut the equalizing valve.

8.5 Slowly open the high pressure valve.
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All the above operations allow high and low pressures to be
applied to the transducer, which will then output differential
pressure.

10. Conversion

10.1 Use the calibration constant described in the test data sheet
to convert a reading into a pressure value.

10.2 When a strain amplifier is in use, output reads in x10%
equivalent strain. Find a pressure value corresponding to
x10® strain. Then, obtain a pressure value through
multiplication using the following equation.

Pressure (Pa) = Strain amplifier’s output (x10- strain)
x Calibration constant (Pa,1x10- strain)

10.3 When using an amplifier of other type or a recorder, first
find the exact bridge exciting voltage applied. Second,
find the pressure value that corresponds to 1(uV) output
voltage against 1(V) bridge excitation voltage. Then,
obtain the pressure value through multiplication using the
following equation.

Bridge output voltage (uV)
Bridge excitation voltage (V)

x Calibration constant (Pa,”1uV/V)

Pressure (Pa) =

Sensitivity Decrease due to Cable Extension

If a strain-gage transducer is connected to a signal conditioner,
digital indicator or strain amplifier via extension cable, we will
not ignore the sensitivity decrease due to the extension cable
resistance which lowers the voltage applied to the transducer.

The rated output with lowered sensitivity is obtained from the
following equation:
R
Rated output :go="( Re(r L) ) &

R : Transducer’s input resistance (Q)

r : Extension cable’s reciprocating resistance (Q/m)

L : Extension cable length (m)

& : Rated output written in the Test data sheet

11. Maintenance and inspection

9. Damping adjustment

The transducer is provided with the 6-step damping adjusting
values. The relation between valve opening and response
frequency is roughly as follows.

Valve opening position | Response frequency (Hz) [-3dB]
1 0.01
2 0.07
3 0.3
4 25
5 12
6 30

If it desired to eliminate pulsating noise, select a smaller number
valve opening position, and if a faster response is desired, selecta
larger number position. When line pressure is high, the damping
adjustment. To avoid it, perform adjustment when there is no load
applied.

11.1 Avoid water and oil on the end of the cable.

11.2 Recommend calibrate the product once a year or so.
(Contact your KYOWA representative.)

11.3 If the initial value or reading is found abnormal, measure
input resistance, output resistance and insulation resistance
(which should be 100M or higher) between the main body
and the red to green wire.

If the measured values are different from the descriptions of
the inspection sheet, the cause may be a trouble.

In this case, contact your nearest KYOWA representative for
necessary inspection.

Caution

®To measure insulation resistance, apply a voltage lower than
50V to the insulation resistance tester.




12. Specifications

Models Rate§ Nonlinearity | Hysteresis Temperature Effect | Temperature Effect
Capacity on Zero on Output
PDU-A-50KP 50kPa Within
0 099
PDU-A-100KP | 100kPa Within Within +0.02%R0/°C Within £0.02%F"C
PDU-A-200KP | 200kPa 10.2%R0O 10.2%RO
PDU-A-500KP | 500kPa Within -
+0.01%/°
PDU-AIMP | 1MPa Within Within s001%R0FC | Vnin £0.01%7C
PDU-A-2MP 2MPa $0.25%R0O | +0.25%RO
#Performance
Rated Capacity See table above.
Nonlinearity See table above.
Hysteresis See table above.
Repeatability 0.1%RO or less
Rated Output 1.5mV/V +£0.5%

@ Environmental Characteristics

Safe Temperature -30 to 90°C
Compensated Temperature -20 to 80°C
Temperature Effect on Zero See table above.

Temperature Effect on Output ~ See table above.

@ Electrical Characteristics

Safe Excitation 15V AC or DC

Recommended Excitation 1t0 10 VAC or DC

Input Resistance 350Q 1%

Output Resistance 350Q £1%

Cable 4-conductor (0.3mm?) chloroprene shielded cable, 7.6mm diameter by 5m long,

terminated with connector plug PRC03-12A10-7M
(Shield wire is connected to the case.)

#Mechanical Properties

Safe Overloads 150%

Maximum Line Pressure 30MPa

Weight Approx. 6kg (Excluding Cable)

Mounting Screw Rc1/2, female

Compliance Directive 2011/65/EU, (EU) 2015/863 (10 restricted substances) (RoHS)

[NOTE] Products with CE Marking are compliant European RoHS Directive.

@ Accessories
Test Data Sheet 1
Instruction manual 1 (this book)

KYOWA

Website : www.kyowa-ei.com
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