System 6000

Elektropneumatic Converters
for d.c. current signals

i/p Converter Type 6113

(€& O

Fig. 1 - Type 6113-01, i/p Converter,
Mounting rail instrument

Fig. 2 - Type 6113-02, i/p Converter,
Field instrument

1. Description

1.1 Application

The instruments are used for conversion of ad.c. cur-
rent signal into a pneumatic standardized signal,
especially as an intermediate element between elec-
tric measuring equipment and pneumatic controllers
or between electric control equipment and pneuma-
tic control valves.

The input of the instruments is a standardized d.c.
current signal of 4..20 mA (0..20 mA) or 1.5 mA.
The output is a pneumatic signal of 0.2..1.0 bar
(3...15 psi) or 0.4...2.0 bar (6...30 psi). The supply air
has a pressure of 1.4 or 2.4 bar (20 or 36 psi).
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1.2 Versions

Versions for non-hazardous areas
Type 6113-01 (Fig. 1) - i/p Converter; mounting rail
instrument for mounting on a top hat rail.

Type 6113-02 (Fig. 2) - i/p Converter; field instru-
ment for wall or tube mounting, Air connections: tap-
ped holes NPT 1/4".

Type 6113-03 - Version as Type 6113-02 but with
tapped holes I1SO 228 G 1/4.

Versions for hazardous areas

Input circuit of protection type EEx ia IIC.

Type 6113-21 - i/p Converter; mounting rail instru-
ment for mounting on a top hat rail.

Type 6113-22 - i/p Converter; field instrument for
wall or tube mounting. Air connections: tapped holes
NPT 1/4".

Type 6113-23 - Version as Type 6113-22 but with
tapped holes ISO 228 G 1/4.

1.3 Principle of operation (Fig. 3)

Theinstrument consists of ani/p conversion unit ope-
rating according to the force balance principle and a
connected volume amplifier.

The d.c. current i, fed to the instrument via the termi-
nals (16}, flows through a coil (2) located in the field of
a permanent magnet (1). The magnetic force of the
coil, which is proportional to the currenti, is balanced
at the beam (3) by the dynamic back pressure. This
back pressure is generated by the jet stream coming
out of the nozzle (), which is directed onto the flap-
per (7).

The amplifier (15) is supplied with the supply air (Pz). It
flows through the restriction (8) and the nozzle (6)
against the flapper (7). When the input current iinc-
reases, and thus also the magnetic force of the coil,
the flapper will move closer to the nozzle (6). Due to
this, the dynamic back pressure Pa is fed to the
amplifier (15). This pressure increases until a new
balance state is obtained and Pa becomes propor-
tional to the current i. The connected volume ampli-
fier {15) increases the air delivery of the i/p conver-
sion unit. Depending on the instrument version, this
amplifier has an output pressure (PA) of 0.2...1.0 bar,
0.4..2bar, 3..15 psi or 6...30 psi.
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Fig. 3 - Functional diagram of the Type 6113, i/p Converter
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1.4 Technical Data

Type without explosion protection 6N13-01  6113-02  6113-03
Input impedance 200 Q +7,5% for Ry2)
{with input 1...5 mA 880 (, and =~26,5 mH)

with explosion protection 6113-21  6N3-22  6N13-23
Input circuit intrinsically safe*
Input impedance 200 Q, +7,5% for R,2) effect. inductinity =0 mH*

Input 4...20 mA, for split-range operation 4...12 of 12... 20 mA
0...20 mA, for split-range operation 0...10 or...20 mA
1...5mA
Output 0.2...1bar 0.4...2barl)
3...15psi 6...30 psil)
Air supply with Qrax.: |2.2m.3/h -min. connected volume: >0.05 dm3 | 3.2m,3/h -min. connected volume: >0.05 dm3
adjustable with Quin:  [0.6m,37h-min. connected volume: >>0.012 dm3|0.9 m.,3/h - min. connected volume: >>0.012 dm?3
Supply 1.4 £0.1 bar (20 1.5 psi) 2.4 £ 0.1 bar (36 £ 1.5 psi)
Power consumplion 0.15m,3/h 0.22 m,3’h
Characteristic linear
Hysteresis <0.1Y% of span
Deviation from terminal- "
<0.3% of
based linearity ot span
Effects in ¥ of span Supply: 0.2%/0.1 bar

Changing load, failure of supply air, interruption of inpui current: <0.1%

Ambient temperature: lower range value <0.02%/°C, meosuring span <0.03%/°C

Load characteristic +3% with air supply £0.4 m3/h +3% with air supply £1.1 m,3/h

Reversing errors not detectable

Dynamic response for a connected volume 0.1 dm3 for a connected volume 1 dm3
Critical frequency 9Hz 0.8 Hz
Phase displacement -1o° -55¢
Envir tal conditions, protection type, weights
Admissible ambient temperacture -20t0+70~C*
Admissible storage temperature -40to0 80°C
Protection type Mounling rail instruments: [P 20
Field instruments: IP 54
Weight approx. Type 6113-1:0,32 kg Type 6113-.2 and Type 6113-.3: 0.86 kg

Input circuit with protection type “Intrinsic safety EEx is IC": Details (also admissible temperature, capacitance and induclance) see
PTB Certificate on page 2.

1) not valid for input 1...5 mA

2) coil material Cu, Tg = 4% /10 K



2. Installation

2.1 Mounting

The Type 6113-1 mounting rail instrument is moun-
ted on a top hat rail. The Type 6113-2 and 6113-3
field instruments are fastened on a wall or onto a
2'tube. See figures in section 5.

2.2 Electrical connection

Connect wires to the terminals of the instrument as
depicted in Fig. 4. With field instruments, they must
be connected via a PG screw gland. The terminals
are designed for 0.5...2.5 mm2 wires.

2.3 Pneumatic connection

In case of a mounting rail instrument, the air connec-
tions supply (8) and output (36) are designed as hose
connections for a 4 x 1 mm hose. The field instrument
is provided with tapped holes NPT 1/4" or ISO 228
G 1/4. Here, the usual male couplings for metal
tubes or plastic hoses can be used.

The supply air must be dry and free of oil and dust.
The supply air pressure must be set to 1.4 or 2.4
+ 0.1 bar respectively.

Maintenance instructions for connected reducing
stations must be strictly observed. Before connecting
the hoses, clear them by blowing.

Field and mounting
rail instruments @
(earth terminal only

with field instruments)

Fig. 4 - Connection diagram
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3. Operation

3.1 Checking of zero point and span

The range of the instrument was adjusted by the
manufacturer as specified on the type plate, The
instrument is ready for operation. The adjusted
range cannot be changed.

In case of any discrepancies at the instrument, we
recommend to check the i/p converter as follows:

Zero point

With the mounting rail instrument, the zero point
adjuster (15.1) is located above the electric terminal,
With the field instrument, this adjuster is inside the
instrument on top of the amplifier of the i/p compo-
nent (unscrew cover),

Connect a pressure gauge (at least class 1) at the out-
put of the instrument.

Set supply air pressure to 1.4 + 0.1 bar (2.4bar).
Then, supply instrument with air.

Adjust input signal to the lower value of the input
span using an appropriate current source (with a
range of e.g. 4..20 mA = 0.2...1 bar, set to 4 mA).
The output of the pressure gauge must be 0.2 bar.

If this pressure is not obtained, readjust zero point
adjuster (15.1).

Span {upper range value)

The span adjuster is not marked. Access fo it can be
obtained as follows: Mounting rail instrument.
Remove plastic plug on the label on top of the instru-
ment. For adjustment, put screwdriver through bore
hole. Field instrument. Unscrew cover. For adjus-
tment, put screwdriver through the bore hole in
the housing at a right angle to the zero point adju-
sting screw.

Set input signal to 20 mA (upper range value) using
an appropriate current source. The pressure gauge
output must be 1.0 bar. If this pressure is not obtai-
ned, readjust span adjuster (6) merely a litle. Then,
ropidly change the input signal from 20 to O mA (itis
also possible to tap the component briefly) and check
whether the output signal will become exactly 1.0
bar (upper range value).

Since zero point and span depend on oneanother,
check both values again and correct, if necessary.

3.2 Adjusiment of air supply

The air supply must be adjusted atthe volume restric-
tor (11). With the mounting rail instrument, this res-
triction is located at the side of the instrument adjac-
ent to the pneumatic cannections. With the field ins-
trument, it is inside the housing on the base plate.

Depending on the operating conditions, the Q-res-
triction can be adjusted fo minimum or maximum air
supply (see technical data) by turning it by 90° (when
provided by the manufacturer, Qmax. is adjusted).

4. Maintenance

4.1 Supply air

Proper functioning of the converter is only ensured
when the supply air is well cleaned before being sup-
plied to the unit. Air filter and separator of the redu-
cing station must be checked at regular intervals.



Certificate of Conformity for Type 6113-2.
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The text of the certificate is valid for electric connec-
tion, for mounting, for commissioning and for opera-
tion in hazardous areas. The following translation is
only some short information on the design of the con-
verters.

Technical Data

Translation from “Anlage zur Konformitéitsbeschei-
nigung” PTB Nr. Ex-86.B.2106 Sheet 1/1

Electrical Data

Measuring input circuit...
in protection type "Intrinsic safety” EEx ia IIC,

Only for connection to a certified infrinsically-
safe circuit with the following maximum values

U, =28V
lg =100 mA or 85 mA

The effective internal inductance and capacit-
ance are negligible.

Correlation of the maximum short-circuit current {ly)
of the intrinsically safe circuit with the mox. permis-
sible ambient temperature (T,)) and the temperature
class according to the following table:

I Ty Temperature class
85 mA 60°C T6
55¢°C Té
100 mA 70°C T5
80°C T4




5. Dimensions in mm

Top hat rail
DIN EN 50 022
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