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1 Introduction

The 7018 is a portable differential pressure calibrator for field and laboratory use. It
combines precision differential-pressure measurement with process-loop functions for
testing DP gauges, transducers and 4-20 mA transmitters.

The instrument measures the pressure difference between its Hl and LO ports. A front-panel
equalizing valve allows both sides of the differential sensor to be brought to the same
pressure during zeroing and when connecting to pressurized systems.

« Differential pressure ranges: 0.2, 2, 5 or 10 bar versions.

« Static line pressure: up to 10 bar maximum, subject to the fitted instrument configuration.
+ Selectable pressure units plus mA display.

* 0-200 mA loop-current measurement.

* Isolated 24 VV / 36 V loop-drive supply.

» Continuity test function.

* Rechargeable battery operation with mains charging.
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2 Controls

2.1 7018 Front Panel Controls

7018 Precision Differential Pressure Calibrator

mA

off'@)) On

Backiight

RS 232 !:E l

I Static Line Pressure 10 Bar Max ]

Continuity

VALVE CLOSED
Read Differential
Pressure

Loop Signal

VALVE OPEN
Equal Pressure
Transducer Zero
mA

Loop Drive

% I

v o |9

| Differential Pressure 10 Bar Max |

Control / connection

Function

Zero switch

Sets the pressure display to zero when no differential pressure is applied.

LCD display

Displays selected pressure units or loop current.

Function selector

Selects pressure units, mA or OFF.
Note: Pressure units vary depending on ordered 7018 configuration/range.

HI/LO ports

High and low sides of the differential-pressure input.

Equalising valve

Open: equalises Hl and LO.
Closed: reads differential pressure.

Continuity terminals

Continuity checking.

Loop Signal 0-200 mA current measurement input.
Loop Drive Supply Isolated 24 V / 36 V transmitter supply.
Backlight Display illumination.

RS 232 Serial read-back/service connection.

Mains indicator

Shows mains connection.
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3 Operation

Special care is required with differential-pressure systems because a small differential
pressure can exist while both ports are at a much higher static line pressure. For example, if
Hl is at 8.10 bar and LO is at 8.00 bar, the 7018 measures a differential pressure of 0.10 bar
while both sides are at approximately 8 bar static pressure. Incorrect connection or valve
sequencing can expose the sensor to excessive differential pressure.

Pressure medium: Use clean, dry gas only. Do not introduce hydraulic oil, water or
contaminated process media into the 7018.

Important: The 7018 measures differential pressure. It is not, by itself, a general-purpose
pressure source. A suitable pneumatic source may be required for calibration work.

3.1 Zeroing

1. Ensure there is no differential pressure across HIl and LO. Vent both sides to atmosphere
for an unpressurised setup, or open the equalizing valve when both sides are under the
same static pressure.

2. Select the required pressure unit.

3. Operate the Zero switch and allow the display to settle at zero.

4. Close the equalising valve before taking a differential-pressure reading.
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3.2 Single-Sided Pressure Measurement

For gauge-pressure or single-sided measurements, pressure can be applied to HI while LO
is referenced to atmosphere.

1. Connect the pneumatic pressure source to Hl.
Leave LO safely open to atmosphere.

With no pressure applied, zero the 7018.
Ensure the equalising valve is closed.

Apply pressure gradually and read the display.

o o A W DN

Return the pressure to zero before disconnecting.

Single-Sided Pressure Measurement

Typical gauge-pressure arrangement using the Hl input.

Pneumatic Applied pressure 7018 7018

pressure source HI port LO port

Equalising valve CLOSED

Open to atmosphere

Measurement: DP = P(HI) — P(LO). With LO open to atmosphere, the displayed DP is the applied gauge pressure.

Example pressure-source
connection to the HI port.
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3.3 Live Differential Pressure Measurement

For measurement on a live process, the 7018 should be connected through suitable external
process isolation arrangements. Use the 7018 equalising valve to minimise differential
pressure across the sensor during connection. Operation of process valves and manifolds
must follow the site's approved pressure-safety procedure.

1. Close the external HI and LO isolation valves.
2. Open the 7018 equalising valve fully.
3. Connect process HI to the 7018 HI port and process LO to the LO port.

4. Slowly admit line pressure while observing the display. With the equalising valve open,
the indicated differential should remain close to zero.

5. When both sides are safely pressurised, close the equalising valve to read the process
differential pressure.

6. If differential pressure rises unexpectedly during connection, isolate the system and
check the valve positions and connections.

Disconnection: Before disconnecting from a pressurized process, isolate and equalize in
accordance with the site's approved pressure-safety procedure. Never disconnect a
pressurized line.

Live Differential Pressure Measurement

Safe connection concept for a pressurised process.

Example: HI 8.10 bar | LO 8.00 bar | DP 0.10 bar

Hl isolation
valve

/
Process LO > LO isolation

valve

Process HI

7018 Equalising
HI / LO valve

k-

OPEN the equalising valve during connection so HI and LO are at approximately the same pressure. Once both sides are safely
pressurised, CLOSE it to measure DP.
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4 DP Transmitter Calibration

The 7018 can measure the applied differential pressure while also supplying and measuring
a compatible transmitter's 4-20 mA loop.

Pneumatic

Pressure

pressure source

7018 Loop Drive
24V

pressure input

7018 Same test pressure

DP Transmitter Calibration — 7018 Loop Supply

Pressure and electrical connections are separated for clarity.

DP transmitter

Supply +

DP transmitter
+ .

pressure input

4-20 mA

7018 Loop Signal
+

Return
Use 24 V unless the transmitter specifically requires 36 V. Do not enable Loop Drive when the loop is already externally powered.

4.1 Typical two-wire transmitter using the 7018 loop supply

-_—

o 0N

. Connect 7018 Loop Drive + to transmitter +.

Connect transmitter - to 7018 Loop Signal +.

Set the function selector to mA.

Connect 7018 Loop Signal - to 7018 Loop Drive -.

Select 24 V loop drive unless the transmitter specifically requires 36 V.

Link from -ve loop signal
to -ve loop drive supply

Lead from transmitter
(+ve mA loop signal)

Lead to transmitter / \ Lead to transmitter

(-ve loop drive supply)

(+veyloop drive'suppiy)
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You can now apply the required pressure points and record pressure and current results.

For a conventional 4-20 mA transmitter, ideal outputs are 4 mA at 0 %, 8 mA at 25 %, 12 mA

at 50 %, 16 mA at 75 % and 20 mA at 100 % of span.

Applied DP Ideal output
0 % span 4.00 mA

25 % span 8.00 mA

50 % span 12.00 mA
75 % span 16.00 mA
100 % span 20.00 mA

Avoid two supplies: If the loop is already externally powered, keep the 7018 Loop Drive
selector OFF and use only the Loop Signal terminals in series.

5

5.1 Loop Current Measurement

The Loop Signal input measures process current and must be connected in series with the loop.

Electrical Functions

Externally Powered 4-20 mA Loop

The 7018 Loop Signal input is connected in series.

7018 Loop Drive: OFF

Supply + 4-20 mA 7018

Loop Signal

External

loop supply Transmitter

v

<

Series return

Do not apply the 7018 Loop Drive supply to a loop that already has an external supply.

* Range: 0-200 mA.
* Resolution: 0.01 mA (10 pA).

Input resistance: 5 Q.

» Accuracy: £0.05 % of reading +1 digit.

10



Time Electronics
7018 Differential Pressure Calibrator User Manual

5.2 Loop Drive Supply

The isolated loop-drive output is selectable between 24 V, OFF and 36 V for powering
compatible process transmitters.

* Maximum rated output current: 50 mA.
 Short-circuit protection is provided.
* Return the selector to OFF when not required.

* Do not connect a voltage source to the Loop Drive terminals. (S S—— ——
position

5.3 Continuity

The continuity function is provided for checking low-resistance connections. The switching
threshold is approximately 100 Q.

54 RS-232

The RS232 connection provides serial read-back from the 7018.
Refer to the applicable communications information for interface
details.

§ Power and Charging

The 7018 operates from internal rechargeable cells and can also be powered from the
mains. The mains connection charges the internal battery.

» Approximately 24 hours typical battery operation.
+ LOW BATTERY indicates charging is required.
» Switch the function selector OFF and Loop Drive OFF when not in use.

» Use the correct mains input and fuse arrangement for the instrument supplied.

11
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7 Specifications
71 Pressure

Range Resolution* Accuracy*

0.2 bar 0.01 mbar 0.10 % FS %1 digit

2 bar 0.0001 bar 0.04 % FS %1 digit

5 bar 0.001 bar 0.04 % FS %1 digit

10 bar 0.001 bar 0.04 % FS %1 digit

+ Maximum pressure: 2x range.

Static line pressure: 10 bar maximum or as shown on the front panel.

* Over-pressure warning: Approximately 110% of range.

» Sensor: piezo-resistive stainless-steel diaphragm.

* Pressure medium: gas/air.

» Temperature stability: <70 ppm/°C over 0 to 40 °C.

7.2 Electrical

Loop current

0-200 mA

Resolution

0.01 mA (10 pA)

Loop current accuracy

+0.05 % of reading +1 digit

Input resistance

50

Loop drive

24V / 36 V selectable, 50 mA max

Continuity threshold

Approximately 100 Q

Electrical terminals

4 mm binding posts

Serial connection

RS232 via 3.5 mm jack

12
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8 Accessories

The supplied accessory set should be checked against the sales order and current
production configuration. The set includes pneumatic hoses, electrical test leads/probes,
RS-232 lead, mains lead, spare fuses and carrying pouch.

& Time Electronics

FUSE Quick BLowj
R.S.20MM 1A
061-6106 -
~ 5

ANTI-SURGE I’
20MM 500MA
061-6139

)

4mm LOW THERMAL

A4mm LOW THERMAL (EADg

F Time rectronics gy

Example 7018 accessory set.

13
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9 Warranty and Servicing

Warranty

Time Electronics products carry a one-year manufacturer’s warranty as standard.

Time Electronics products are designed and manufactured to the highest standards and
specifications to assure the quality and performance required by all sectors of industry.
Time Electronics products are fully guaranteed against faulty materials and workmanship.

Should this product be found to be defective, please contact us using the below details.
Inform us of the product type, serial number, and details of any fault and/or the service
required. Please retain the supplier invoice as proof of purchase.

This warranty does not apply to defects resulting from action of the user such as misuse,
operation outside of specification, improper maintenance or repair, or unauthorized
modification. Time Electronics’ total liability is limited to repair or replacement of the product.
Note that if Time Electronics determine that the fault on a returned product has been caused
by the user, we will contact the customer before proceeding with any repair.

Calibration and Repair Services

Time Electronics offers repair and calibration services for all the products we make and sell.
Routine maintenance by the manufacturer ensures optimal performance and condition of the
product. Periodic traceable or accredited calibration is available.

Contacting Time Electronics

Online:

Please visit www.timeelectronics.com and select Technical Support from the Contact links.
From this page you will be able to send information to the Time Electronics service team
who will help and support you.

By phone:

+44 (0) 1732 355993

By email:
mail@timeelectronics.co.uk

14



Time Electronics
7018 Differential Pressure Calibrator User Manual

Returning Instruments

Prior to returning your product please contact Time Electronics. We will issue a return
merchandise authorization (RMA) number that is to accompany the goods returning.

Further instructions will also be issued prior to shipment. When returning instruments, please
ensure that they have been adequately packed, preferably in the original packing supplied.
Time Electronics Ltd will not accept responsibility for units returned damaged.

Please ensure that all units have details of the service required and all relevant paperwork.

Send the instrument, shipping charges paid to:

Time Electronics Ltd

Unit 5, TON Business Park, 2-8 Morley Road,
Tonbridge, Kent, TN9 1RA.

United Kingdom.

Tel: +44(0)1732 355993
Fax: +44(0)1732 350198

Email: mail@timeelectronics.co.uk
Web Site: www.timeelectronics.com

Disposal of your old equipment

1.  When this crossed-out wheeled bin symbol is attached to a product it means the product is
covered by the European Directive 2002/96/EC.

2. All electrical and electronic products should be disposed of separately from the municipal
waste stream via designated collection facilities appointed by the government or the local
authorities.

3. The correct disposal of your old appliance will help prevent potential negative consequences
for the environment and human health.

4. For more detailed information about disposal of your old appliance, please contact your city
office, waste disposal service or return to Time Electronics.

15
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