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1. Introduction

Thank you for choosing our PF4/PF5 transmitter. Before using the device, read the in-
struction manual supplied with it and keep this manual in a safe place for future refer-
ence. The device conforms to good engineering practice and relevant safety regulations.
To avoid damage, it is assumed that the device is handled in accordance with its intended
purpose.

Before you put the device into operation for the first time, please read the chapter
Notes in the section Commissioning.

2. Overview

Products from ROTRONIC are characterized by high measurement sensitivity, accuracy
and long-term stability. They are therefore ideally suited for monitoring volume flows and
pressures in energy-efficient ventilation and air conditioning systems.

Further features:

Short response time and low hysteresis

Large overload range

Freely configurable input and output signals

Volt-free semiconductor relay switch contacts

Alternative connection for remote HygroClip2 (humidity, temperature or analog sig-
nals)

Additional protection against unauthorized access by password

DN NI NI NN

<

3. Delivery Package

Check the delivery package before mounting.

If it does not match your delivery, please contact our customer service:

Telephone: +41 44 83811 11

E-Mail: service@rotronic.ch
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Quantity | Name

lllustration

PF4/5 per order
1 code

Instrument:
Model:
Firmware:
Serial number:
RPC-Code:
Calibration dat
Manufacturer:

Factory adjustment
certificate

Traceabi

Certificate report number:

Differential pressure calibration results
Reference [Pa]
24,99

Calibration Certificate

396477213
PF5
PF542-1ZZXXXX
V1.0
0061838702

5-0386343120

e: 08.04.2019
ROTRONIC AG, Switzerland

UUT" [Pa]
24.95

Short instruction
manual

Serien PF4/PF5
Kurzbedienungsanleituns

—————————

Bemerkung

dazubesialitwerdao muss

Screw set

Certified ISO 9001
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4, Important Information

» Whenever a high level of electromagnetic interference is to be expected, place both the de-
vices and the signal cables as far away as possible from the sources of interference.

A Attention! “Incorrect Measurement”

Use noise filters and surge protectors when heavy machinery or measuring instruments
use the same electrical cables. Otherwise falsified measured values are likely.

A Attention! “Network Interruption”

Make sure the IP communication is configured correctly before connecting the PF4/PF5 to
an active Ethernet network. Otherwise interruptions or conflicts in network communica-
tion may occur.

4.1 Preparations

Relative air humidity is dependent on temperature. Correct measurements of relative hu-
midity require that the probe and sensors have exactly the same temperature as the envi-
ronment being measured.

» Be aware that the location where you install the probe can have a significant influence on
the performance of the device.

The following preparations guarantee stable performance.

1. Choose a representative location. Install the probe where humidity, temperature
and pressure conditions are representative of their environment.

2. Ensure good air flow at the probe. Air velocities of at least 1 meter/second facilitate
adjustment of the sensor to possible temperature and/or humidity fluctuations.

3. Immerse as much as possible of the probe in the environment so enough is meas-
ured.

4. Prevent condensation from accumulating on the sensor wires. Install the probe
with the tip facing down. If that is not possible, install the probe horizontally.

4.2 Conditions to Avoid for Installation

A Avoid installation:

» in the immediate vicinity of a heating element, a cooling system, a cold or hot wall, or in di-
rect sunlight.

ROTRONIC AG - Grindelstrasse 6 - P.O. Box 451 - CH-8303 Bassersdorf - P: +41 44 838 11 44 - measure@rotronic.ch - www.rotronic.com
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» in the immediate vicinity of a steam injector, humidifier or water source.

» in unstable pressure conditions due to air turbulence.

4.21 Wall Mounting

The PF4/PF5 comes with 2 screws, 2 wall plugs and 2 rubber washers. There are 2 screw
recesses in the bottom part of the housing (closed on delivery).

1. Use the template supplied to drill the holes in the wall.
2. Drill a suitable hole.

3. Putinthe wall plugs.

4. Place a rubber washer under each screw head.

5. Put ascrew in each recess.

6. Push through the bottom of the recess.

% The device is now installed on the wall.

54 mm

15mm
M
\v
U
)
)
—
n n
= w
o
3
g 3

|
72mm

=
37 mm = (#
D =

54mm

[ 129mm \
Fig. 1: Drilling template supplied with the package

Alternatively, the PF4/PF5 can also be mounted on a DIN top-hat rail using the AC5002
DIN top-hat rail adapter.

Fig. 2: AC5002 mounting kit for DIN top-hat rails
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4.2.2 Connection of the Differential Pressure Tubes

Tubes with an internal diameter of 4 mm (e.g. AC6001) can be connected.
» The tubes must be fastened securely so that they do not move, vibrate or fall off during oper-

ation.

Fig. 3: Differential pressure connections and E2 socket on the underside of the device

4.3 Electrical Installation

Only qualified personnel may carry out this installation work. No liability will be ac-
cepted. Make sure that the grounding cable is longer than the others in the wiring har-
ness so that it can withstand bending best.

The cable must have the following characteristics:

v" Min. voltage: 50 VDC
v' External diameter of 6 to 7 mm (0.236 to 0.275 in)
v Connection wires according to 18 AWG

The maximum cable length depends on the total resistance, which is the sum of the cable
resistance and the resistance of the other devices connected to the unit in series. This
should not exceed 500 Q.

AHeavy machinery and measuring instruments should not share the same electric ca-
bles for power supply. If this cannot be avoided, noise filters and surge protectors should
be used, as integrated in most UPS devices.

ROTRONIC AG - Grindelstrasse 6 - P.O. Box 451 - CH-8303 Bassersdorf - P: +41 44 838 11 44 - measure@rotronic.ch - www.rotronic.com
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d. General Description

5.1 PF4/5 Variants and Parameters

There are three different variants of the PF4/5.
Every PF4/5 variant has pressure connections for tubes with an internal diameter of max. 4 mm.
Each PF4/5 variant offers different parameters:

Variant Conectins Parameters

Differential pressure
Analog input
Ambient pressure
[Flow]
[Volume flow]

PF4/5 with differential pressure

Differential pressure
Relative humidity (HC2)
Temperature (HC2)
Calculation (HC2)
Analog input
Ambient pressure
[Flow]
[Volume flow]

PF4/5 with differential pressure
and E2 socket for HC2 probe

Differential pressure

PF4/5 with differential pressure Temperature (Pt100)

. Analog input
and Binder socket for Pt100 Ambient pressure
probe [Flow]

[Volume flow]

The parameters Flow and Volume Flow are only shown if the function Flow has been selected via the
menu, the Rotronic HW4 software or the Modbus protocol.

52 Basic Settings / Configuration
All PF4/5 devices have certain factory-configured functions and connections.
e Analog input
e Ambient pressure sensor
o Relays
e Service interface

53 Main Features of the PF4/5

e High-precision measurement and long-term stability

e Short response time and low hysteresis

e Color TFT LCD

e Analog input and output signals freely configurable

o Volt-free relays with switch contacts

e Large overload range

e Flow-based (PF4) or diaphragm differential pressure sensors (PF5)

ROTRONIC AG - Grindelstrasse 6 - P.O. Box 451 - CH-8303 Bassersdorf - P: +41 44 838 11 44 - measure@rotronic.ch - www.rotronic.com
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e Optional connection for HygroClip2 (humidity, temperature) or Pt100 temperature probe (only

The user can update the firmware to keep the PF4/5 state-of-the-art at all times.

temperature)

High immunity to dust and humidity in the medium

Optionally with Ethernet and Modbus TCP protocol
Optionally with RS485 interface and Modbus RTU protocol

The following diagram shows the function blocks:

G

Display / Keyboard Processor Ethernet
(optional) (optional)
TFT-LCD with controller Humidi ity Ambientpressure Temperature
4 buttons (optional) for psychrometric calculations (optional) (R1 45)
and PF4
1 Analog Input RS485
Voltage 0 .. 10V PF4 {optional)

Current 0 ... 24 mA

Resolution 15 Bit
(Screw terminal)

1-3 Analog Outputs

Voltage (O bis1 /5 /10V) p- pt+

Current (0/4...20 mA)
Resolution 16 Bit
(Screw terminal)

Service Interface

(Mini-USB internal)

1 Relais Output [ Valve Power
L\ (only PF5) 18 bis 48 VDC
16 bis 35 VAC
NC-COM-NO X
5 PoE (optional)
{Screw terminal) eaiog .
p- p+ (Screw terminal)

54 Differential Pressure Connections

Every PF4/5 variant has pressure connections for tubes with an internal diameter of max. 4 mm.
Connection Description

Positive pressure connection

Negative pressure connection

The tubes must be fastened securely so that they do not move, vibrate or fall off during operation.

ROTRONIC AG - Grindelstrasse 6 - P.O. Box 451 - CH-8303 Bassersdorf - P: +41 44 838 11 44 - measure@rotronic.ch - www.rotronic.com
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5.5 Terminal Assignment

The PF4/5 comes with the following terminal connections:

Terminal Description
V+ Power supply +
V- Power supply -

OUT3+ | Analog output 3+ (optional, depending on device version)
OUT3- | Analog output 3- (optional, depending on device version)
OUT2+ | Analog output 2+ (optional, depending on device version)
OUT2- | Analog output 2- (optional, depending on device version)
OUT1+ | Analog output 1+
OUT1- | Analog output 1-

IN1+ Analog input 1+

IN1- Analog input 1-
RXTX+ | RS485+ (optional, depending on device version)
RXTX- | RS485- (optional, depending on device version)
S-GND | Signal GND (optional, depending on device version)

NC Relay contact: Normally Closed (volt-free)
COM Relay contact: Common (volt-free)
NO Relay contact: Normally Open (volt-free)

-
u
3
je)
<
o
.
U
N

s EEE:
e

Mainboard with connection terminals

5.6 Cable Grip

The PF4/5 comes with a sealing M16 cable grip with screw cable gland.

Note

e The M16 cable grip only seals effectively if a cable with the necessary number of wires is used.
e If single wires are used, sealing is not guaranteed.

ROTRONIC AG - Grindelstrasse 6 - P.O. Box 451 - CH-8303 Bassersdorf - P: +41 44 838 11 44 - measure@rotronic.ch - www.rotronic.com
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5.7 Power Supply / Current Consumption

The power supply for the PF4/5 is connected via the screw contacts V+ and V- or via the optional
Ethernet interface (Power over Ethernet).

The power supply is equipped with polarity protection.

Operating Voltage Current Consumption
18 ... 48 VDC <300 mA
16 ... 35 VAC / 50/60Hz <300 mA

Power over Ethernet (PoE) 802.3 af, Class 2

(optional, only in devices with Ethernet port) <300 mA

Note

e The power supply is galvanically isolated, therefore no additional wires (beside of the power
supply) may be connected to V+ or V-.

ROTRONIC AG - Grindelstrasse 6 - P.O. Box 451 - CH-8303 Bassersdorf - P: +41 44 838 11 44 - measure@rotronic.ch - www.rotronic.com
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0. Parameters

6.1 Differential Pressure

The calibrated and thermally compensated differential pressure sensors used by Rotronic guarantee
an exact and stable output signal over a wide temperature range.

Two different types of differential pressure sensor are used.

6.1.1 PF4 with Flow-Based Differential Pressure Sensor

Flow sensors are based on the thermal mass flow measurement of gas through a very small flow duct
integrated in the sensor chip.

For the flow sensor, the ambient pressure must be included in the calculation because otherwise the
measurement result is not accurate.

6.1.2 PF5 with Diaphragm Differential Pressure Sensor

In the case of the diaphragm sensors, there is no opening between the two pressure connections.

The piezoresistive diaphragm sensor is based on the principle of MEMS. This guarantees high immun-
ity to dust and avoidance of cross contamination between the two spaces in which the pressure is
measured.

6.1.3 Measurement Ranges
The following sensor measurement ranges are available:

PF4 PF5
-10 to +10 Pa -
-25 to +25 Pa -25 to +25 Pa
-50 to +50 Pa -50 to +50 Pa

-100 to +100 Pa -100 to +100 Pa
-250 to +250 Pa -250 to +250 Pa
-500 to +500 Pa -500 to +500 Pa

6.1.4 Units
The following unit systems are available for differential pressure:
e Pa (Pascal)
e inH20  (inch water column)
e  mpsi (milli pound-force per square inch)
e mbar (millibar)
e mmHg (millimeter mercury column)
e mmH20 (millimeter water column)
e Torr (Torr)
e g/lcm?  (gram per square centimeter)

The unit shown can be set via the menu, the Rotronic HW4 software or the Modbus protocol.

6.1.5 Smoothing Filter

The differential pressure measured value curve can be smoothed by forming a moving average over
the most recent measurements. Up to 10 measurements can be included in the mean value (strongest
smoothing), 5 measurements are preset at the factory.

The current measured value is summed up with the N-1 previous measured values and divided by N.
The average value is calculated by dividing the measured value by N. If a new measured value is

ROTRONIC AG - Grindelstrasse 6 - P.O. Box 451 - CH-8303 Bassersdorf - P: +41 44 838 11 44 - measure@rotronic.ch - www.rotronic.com
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added, the oldest value of the measured value set falls from the calculation and the new measured
value is added.

The smoothing filter can be set via the menu, the Rotronic HW4 software or the Modbus protocol.

6.1.6 Simulation Value

When the simulation value has been activated, a defined simulation value is used instead of the cur-
rent differential pressure measured value. This makes it possible to test whether the PF4/5 transmits a
defined fictitious measured value to the monitoring system correctly.

The simulation value can only be set, switched on and validated via the Rotronic HW4 software or the
Modbus protocaol.

6.1.7 Differential Pressure Adjustment

The differential pressure sensor used in the PF4/5 and the corresponding electronics are extremely
stable over the long term. They do not normally need to be changed or recalibrated after factory cali-
bration.

For maximum accuracy, however, we recommend regular calibration of the device and adjustment
when necessary.

This can be done via the Rotronic HW4 software, the Modbus protocol or, with slight restrictions, the
menu of the PF4/5.

Caution!

e Adjustments of the differential pressure should only be made with the appropriate knowledge
and reference instruments (e.g. CPC2000).

e Changes to the adjustment settings have a direct influence on the differential pressure measure-
ment of the device.

e Since the PF4/5 does not have a real-time clock, the date of the adjustment is not saved. If it is
important to record the adjustment date, the Rotronic HW4 software must be used to adjust the
differential pressure.

6.1.8 Differential Pressure Adjustment via the Menu

The following settings can be made to the differential pressure sensor via the Menu control of the
PF4/5 (optional only in PF4/5 with display):

== Diff.P. Settings
L Unit Pa

&k Meas.Value -0.01
wy Ref.Value -0.01

&;j [Zero Adiust]

= A ed 0

1E [Adjust]

8 4
o Ref.Value - Recording of a reference value

In this field a current reference value can be entered, then recorded ( [Acquire] ) and adjusted
together with reference values already recorded ( [Adjust] ). The current differential pressure
is shown in the field Meas.Value.

o [Zero Adjust] - Zero adjustment of the differential pressure sensor.

After execution of [Zero Adjust] the built-in valve (only in PF5) is closed. This connects the
two differential pressure inputs of the differential pressure sensor with each other directly
(short circuit). The deviation from zero is measured and then taken into account in the calcula-
tion of the differential pressure.
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Note
e PF5

Zero adjustments are only necessary for differential pressure sensors with diaphragms
(PE5) because the diaphragms adapt to the prevailing conditions over time and can de-
form minimally.

Zero adjustment of the PF5 can be carried out automatically.
The corresponding times can only be set via the Rotronic HW4 software or the Modbus
protocol.

e PF4

With flow-based differential pressure sensors, a zero adjustment is normally not neces-
sary, but can also be carried out.

It should be noted that for this purpose the two pressure connections are connected with
a short piece of tube before zero adjustment is carried out.

e [Acquire] - Recording of a previously entered reference value
By pressing [Acquire], the value previously entered in the field Ref.Value and the associated
values of the device, including ambient pressure, are entered in the table of recorded values.
The Acquired value counter is increased by 1. A maximum of 31 values can be recorded via
the menu.

o [Delete] - Deletion of the last reference value recorded

By pressing [Delete], the last recorded reference values are deleted from the table of rec-
orded values. The Acquired value counter is reduced by 1.

o [Adjust] - Adjustment of the differential pressure sensor

By pressing [Adjust], the values recorded in the table are adjusted. A new lookup table with
the adjusted values is generated. The values of the lookup table are applied from this point in
time in the calculation of the differential pressure.

Note
e Before performing an adjustment, make sure that there are no “old” reference values in
the table of recorded values. [Delete] until the number of Acquired is 0.

e The easiest way to record and adjust differential pressure values is to use the Rotronic
HW4 software.

6.2 Flow / Volume Flow

The measured values for Flow and Volume Flow (Air Flow) depend directly on the measured differen-
tial pressure and are only shown if the function Flow has been selected via the menu, the Rotronic
HW4 software or the Modbus protocol.

In order to perform a meaningful flow/volume flow measurement, the appropriate equipment must be
available.

e Flow duct
e Flow sensor (blade, suitable for the flow duct)
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6.2.1 Calculation of the Flow and Volume Flow

The calculations are carried out using the following formulae:

Total pressures average Stalic pressures average
{high pressure) (low pressure)

Area in depression

Velocit
Neiachy,,

H\X (—ﬁﬂzgn depression

Flow =KL * VAP [m/s]

Volume Flow (Air Flow) = KL * VAP * A * 3600 [m®h]

KL Blade Factor (0 <=KL<=1.0)

AP Differential Pressure = Total Pressure (Pt) — Static Pressure (Ps)
A Area

Applies to use in air at 20 [°C] (air density = 1.2 [kg/m?]

Possible areas A (flow ducts):

The Blade Factor KL is a value determined empirically in the range 0 to 1.0 for the blade used.

6.2.2 Flow Units

The following unit systems are available for flow:

e m/s (meters per second)
e km/h (kilometers per hour)
o fps (feet per second)

The unit shown can be set via the menu, the Rotronic HW4 software or the Modbus protocol.

6.2.3 Volume Flow Units

The following unit systems are available for volume flow:

m3/h (cubic meters per hour)
m3/min (cubic meters per minute)
I/min (liters per minute)

I/s (liters per second)

cfm (cubic feet per minute)

cfs (cubic feet per second)

The unit shown can be set via the menu, the Rotronic HW4 software or the Modbus protocol.

6.2.4 Simulation Value

When the simulation value has been activated, a defined simulation value is used instead of the cur-
rent flow/volume flow measured value. This makes it possible to test whether the PF4/5 transmits a
defined fictitious measured value to the monitoring system correctly.

The simulation value can only be set, switched on and validated via the Rotronic HW4 software or the
Modbus protocaol.
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6.3 Humidity (Optional Only with HC2)

The measured value for humidity is only available if a PF4/5 with E2 socket and an inserted humid-
ity/temperature probe (e.g. HC2-S) is used.

6.3.1 Measurement Ranges
The measurement range is 0 to 100 %RH (relative humidity).

6.3.2 Units

Only the unit %RH (relative humidity) is provided for humidity.

It is, however, possible for the user to specify his own unit, e.g. %RH. A user-defined unit can only be
set via the Rotronic HW4 software or Modbus.

The maximum number of digits for the user-defined unit is 5.

6.3.3 Simulation Value

When the simulation value has been activated, a defined simulation value is used instead of the cur-
rent humidity measured value. This makes it possible to test whether the PF4/5 transmits a defined
fictitious measured value to the monitoring system correctly.

The simulation value can only be set, switched on and validated via the Rotronic HW4 software or the
Modbus protocol.

6.3.4 Humidity Value Adjustment

The optional humidity probe used and the corresponding electronics are extremely stable over the
long term. They do not normally need to be changed or recalibrated after factory calibration.

For maximum accuracy, however, we recommend regular calibration of the device and adjustment
when necessary.

This can be done via the Rotronic HW4 software, the Modbus protocol or, with slight restrictions, the
menu of the PF4/5.

Caution!

The menu Humidity Settings only exists if the device has an HC2 probe.
Adjustments of the humidity values of the HC2 probe should only be made with the appropriate
knowledge and devices (exact humidity reference).

e Changes to the adjustment settings have a direct influence on the humidity measurement of the
device.

e Actions in this menu ( [Acquire], [Delete] and [Adjust] ) may only be carried out when there is
a humidity sensor connected.

After calling [ Adjust ], all entries in the table of recorded values are deleted.

o Since the PF4/5 does not have a real-time clock, the date of the adjustment is not written in the
HC2 probe. If it is important to record the adjustment date, the Rotronic HW4 software must be
used to adjust the probe.

e The following principle applies to the HC2 probe: temperature adjustment before humidity ad-
justment!
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6.3.5 Humidity Adjustment via the Menu

The following settings can be made to the humidity sensor via the Menu control of the PF4/5 (optional
only in PF4/5 with display):

"l Humidity Settings

M:‘.Unit %rh

e Meas. Value 27.76

VO] Ret value 27076

=S Acquired
15/ TAcquire]

““““

~ | [Deletel
== [Adjust]

L 4

o Ref.Value - Recording of a reference value

In this field a current reference value can be entered, then recorded ( [Acquire] ) and adjusted
together with reference values already recorded ( [Adjust] ). The current humidity value is
shown in the field Meas.Value.

o [Acquire] - Recording of a previously entered reference value

By pressing [Acquire], the value previously entered in the field Ref.Value and the associated
values of the device are entered in the table of recorded values. The Acquired value counter
is increased by 1. A maximum of 100 values can be recorded via the menu.

o [Delete] - Deletion of the table of recorded values

By pressing [Delete], all recorded reference values are deleted from the table of recorded val-
ues. The Acquired value counter is set to 0.

o [Adjust] - Adjustment of the humidity sensor
By pressing [Adjust], the values recorded in the table are adjusted. A new lookup table with
the adjusted values is generated. The values of the lookup table are applied from this point in
time in the calculation of the humidity.
Note
The easiest way to record and adjust humidity values is to use the Rotronic HW4 software.

6.4 Temperature (Optional Only with HC2 or Pt100)

The measured value for temperature is only available if a PF4/5 with E2 socket and an inserted humid-
ity/temperature probe (e.g. HC2-S) or a PF4/5 with a Binder socket and an inserted Pt100 temperature
probe (e.g. AC1900) is used.

6.4.1 Measurement Ranges
Depending on the probe used, the measurement range is minimum -100 [°C] to maximum +200 [°C].

6.4.2 Units

The following unit systems are available for temperature:

e °C (degrees Celsius)
°F (degrees Fahrenheit)

The unit shown can be set via the menu, the Rotronic HW4 software or the Modbus protocol.

6.4.3 Simulation Value

When the simulation value has been activated, a defined simulation value is used instead of the cur-
rent temperature measured value. This makes it possible to test whether the PF4/5 transmits a defined
fictitious measured value to the monitoring system correctly.

The simulation value can only be set, switched on and validated via the Rotronic HW4 software or the
Modbus protocaol.
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6.44 Temperature Value Adjustment
The optional temperature probe used and the corresponding electronics are extremely stable over the
long term. They do not normally need to be changed or recalibrated after factory calibration.

For maximum accuracy, however, we recommend regular calibration of the device and adjustment
when necessary.

This can be done via the Rotronic HW4 software, the Modbus protocol or the menu of the PF4/5 (op-
tional only in PF4/5 with display).

Caution!

The menu Temperature Settings only exists if the device has an HC2 or Pt100 probe.
Adjustments of the temperature probe should only be made with the appropriate knowledge and
devices (exact temperature reference).

o Changes to the adjustment settings have a direct influence on the temperature measurement of
the device.

The action [Adjust] may only be carried out when there is an HC2 or Pt100 probe connected.

o Since the PF4/5 does not have a real-time clock, the date of the adjustment is not saved. If it is
important to record the adjustment date, the Rotronic HW4 software must be used to adjust the
temperature.

e The following principle applies to the HC2 probe: temperature adjustment before humidity ad-
justment!

6.4.5 Temperature Adjustment via the Menu

A one-point adjustment of the temperature probe can be carried out via the Menu control of the PF4/5
(optional only in PF4/5 with display):

Temp. Settings

Unit HQ
e Meas.Value 22.12
[ Ref vatue 33:15
%1€[Adjustl
=
=

.

o Ref.Value - Recording of a reference value
In this field a current reference value can be entered, which can then be adjusted with the ac-
tion [Adjust]. The current temperature value is shown in the field Meas.Value.

o [Adjust] - Adjustment of the temperature probe

By pressing [Adjust], the difference between the current value and the reference value is de-
termined and applied as an offset value (one-point adjustment) in the calculation of the tem-
perature.
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6.5 Psychrometric Calculations (Optional Only with HC2)

Psychrometric calculations are only available if a PF4/5 with an E2 socket and an inserted humid-
ity/temperature probe (e.g. HC2-S) is used.

6.5.1 Possible Psychrometric Calculations

There are 10 different psychrometric calculations that can be displayed on the PF4/5.
The calculation and unit shown can be set via the menu, the Rotronic HW4 software or the Modbus
protocol.

The abbreviations of the psychrometric calculations are shown on the display if the PF4/5 has a dis-
play. For space reasons, only the abbreviation Ds is used instead of Dvs.

Calculation Abbreviation Units
. °C (degrees Celsius)
Dew point Dp °F (degrees Fahrenheit)
. °C (degrees Celsius)
Frost point Fp °F (degrees Fahrenheit)
°C (degrees Celsius)
Wet bulb temperature Tw oF (degrees Fahrenheit)
kd/kg (kilojoule per kilogram)
Enthalpy H BTU/Ib (British thermal unit per pound)
. g/m3  (gram per cubic meter)
Vapor concentration Dv gr/ft3  (gram per cubic feet)
L - g/kg  (gram per kilogram)
Specific humidity Q grlb  (gram per pound)
Mixing ratio R g/kg  (gram per kilogram)
gr/lb  (gram per pound)
. . g/m3  (gram per cubic meter)
Saturation vapor concentration Dvs (Ds) gr/ft3  (gram per cubic feet)
hPa (hectopascal)
Vapor partial pressure E inHg  (inch column of mercury)
psi (pound-force per square inch)
hPa (hectopascal)
Vapor saturation pressure Ew inHg  (inch column of mercury)
psi (pound-force per square inch)

6.5.2 Simulation Value

When the simulation value has been activated, a defined simulation value is used instead of the cur-
rent calculated psychrometric value. This makes it possible to test whether the PF4/5 transmits a de-
fined fictitious measured value to the monitoring system correctly.

The simulation value can only be set, switched on and validated via the Rotronic HW4 software or the
Modbus protocaol.

6.6 Analog Input

The PF4/5 provides an analog input (IN1+ / IN1-).

The analog input can be switched between voltage measurement and current measurement via the
menu, the Rotronic HW4 software or the Modbus protocol.

A signal amplitude of 0 to 10.0 [V] can be measured for voltage measurement. The internal resistance
is greater than 50 [kQ].

A measurement resistance of approx. 412.5 [Q] is used for current measurement. This results in a cur-
rent measurement range from 0 to 24.0 [mA]. The current measurement range is factory-set to maxi-
mum accuracy.

If the PF4/5 has a display, the abbreviation for the analog input is shown as An on the display.
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6.6.1 Analog Input Scaling

The analog input is freely scalable.

The following example shows the setting options for the analog input.

Calculation of the display value:

The display value is calculated from the settings for the Input Range and Processing Range:
(ADC Value — Range Low) * ( Scale High — Scale Low)

Scale L
(Range High — Range Low) +Scale Low

Displayed Value =

Note

e Range High must be set greater than Range Low.
e Scale High must be set unequal to Scale Low.
e The scale can only be set via the Rotronic HW4 software or the Modbus protocol.

Example with unchanged input range:

The specified input range (0.0 to 10.0 [V] for voltage measurement or 0.0 to 24.0 [mA] for current
measurement) can be shown on the display with a scale specified by the user, e.g. -25.0 to 100.0 and

a unit selected by the user, e.g. [°C].

Note
e The unit [°C] can only be set via the Rotronic HW4 software or the Modbus protocol.

Calculation:
A voltage signal of 2.5 [V] within the Input Range of 0 to 10 [V] is adapted to the Processing Range
of -25 [°C] to +100 [°C].

(2.5-0)% (100 — —25)

—25=6.25
(10-0) *

Dis