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Safety Instructions

Before operating with or at the device/product, read through the operating instructions.
This manual contains instructions which should be followed on mounting, start-up, and operation.
A non-observance might cause:

- failure of important functions

- endangerment of persons by electrical or mechanical effects

- damage to objects

Mounting, electrical connection and wiring of the device/product must be carried out only by a qualified
technician who is familiar with and observes the engineering regulations, provisions and standards ap-
plicable in each case.

Repairs and maintenance may only be carried out by trained staff or Adolf Thies GmbH & Co. KG.
Only components and spare parts supplied and/or recommended by Adolf Thies GmbH & Co. KG
should be used for repairs.

Electrical devices/products must be mounted and wired only in a voltage-free state.

Adolf Thies GmbH & Co KG guarantees proper functioning of the device/products provided that no
modifications have been made to the mechanics, electronics or software, and that the following points
are observed:

All information, warnings and instructions for use included in these operating instructions must be
taken into account and observed as this is essential to ensure trouble-free operation and a safe condi-
tion of the measuring system / device / product.

The device / product is designed for a specific application as described in these operating instructions.
The device / product should be operated with the accessories and consumables supplied and/or rec-
ommended by Adolf Thies GmbH & Co KG.

Recommendation: As it is possible that each measuring system / device / product, under certain condi-
tions, and in rare cases, may also output erroneous measuring values, it is recommended using redun-
dant systems with plausibility checks for security-relevant applications.

Environment

As a longstanding manufacturer of sensors Adolf Thies GmbH & Co KG is committed
to the objectives of environmental protection and is therefore willing to take back all

supplied products governed by the provisions of "ElektroG" (German Electrical and

Electronic Equipment Act) and to perform environmentally compatible disposal and

recycling. We are prepared to take back all Thies products concerned free of charge if [ ]
returned to Thies by our customers carriage-paid.

ing however no longer be required, please arrange for recycling as the packaging ma-

Make sure you retain packaging for storage or transport of products. Should packag- r%
terials are designed to be recycled. L)

Documentation

© Copyright Adolf Thies GmbH & Co KG, Géttingen / Germany

Although these operating instructions have been drawn up with due care, Adolf Thies GmbH & Co
KG can accept no liability whatsoever for any technical and typographical errors or omissions in this
document that might remain.

We can accept no liability whatsoever for any losses arising from the information contained in this doc-
ument.

Subject to modification in terms of content.
The device / product should not be passed on without the/these operating instructions.
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1 Models

Order no. Serial interface / Data format / | Supply Model with
Analogue Output

1.1007.54.780 | RS 485 HD / THIES ASCII/ - 2x12...30VDC | Measuring electronics

1.1007.54.781 | RS 485 HD /MODBUS RTU/- | 2x12...30vDC | With plug, weather and
radiation protection with

permanently connected
5m cable.

The following parts are included in the scope of delivery:

1 x Particulate matter-hygro-thermo-baro sensor compact

1 x Cable for the measuring electronics

1 x Instructions for use: short version (included in the package)
1 x Factory settings (included in the package)

The instructions for use for the Particulate matter-hygro-thermo-baro Sensor Compact are
available for download at the following address:

https://www.thiesclima.com/db/dnl/1.1007.54.78x Particulate Hygro Thermo Baro Com-
pact _eng.pdf
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2 Application

The Particulate matter-hygro-thermo-baro sensors from our COMPACT series are designed to
measure the particulate matter values PM10 and PM 2.5, relative humidity, air temperature
and barometric air pressure.

The sensors are primarily intended for use in distributed particulate matter measurement net-
works outdoors. For example, the particulate matter distribution and spreading in a district can
be recorded using several particulate matter-hygro-thermo-baro sensors. Thanks to its univer-
sal interface, the sensor can also be used as an individual solution in any suitable application.

The interface to the device is digital and consists of an RS485 interface in half duplex mode.
Together with the ID-based communication, the interface allows the sensors to be operated in
a bus system.

Two data protocols are available:
e ASCII (THIES format)
¢ Binary (MODBUS-RTU)

3 Setup and Mode of Operation

The sensor is equipped with a replaceable particulate matter sensor, a built-in pressure sensor,
as well as a replaceable hygro-thermo module for recording the air temperature and relative
humidity. The durable sensors are adjusted and calibrated at the factory.

The hygro-thermo module is supplied with a filter cap. The module is also protected by its own
white membrane. The sensor therefore achieves excellent dynamic behaviour. This protective
membrane must not be removed. A PT1000 module is used for temperature measurement.

The entire sensor system is integrated into a ventilated weather and radiation protection sys-
tem which, in addition to its protective function, also ensures compliance with the specified
accuracies and response times.

The individual measured values are recorded and analysed once a second. Always the latest
measured value is output. The dew point and absolute humidity are calculated internally from
the temperature and relative humidity. These are also provided in the data telegrams.

The air pressure sensor always measures the absolute air pressure (QFE) present at the in-
stallation site. The station altitude above sea level can be specified using parameter SH to
calculate the corrected air pressure at sea level (QNH). This air pressure that is reduced to
sea level (QNH) is the air pressure that is specified by official bodies (for example meteorolog-
ical services) for a specific location.
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The absolute air pressure is measured at the altitude of the sensor (measuring altitude, see
drawing).

Measuring altitude
Particulate-Hygro-
Thermo-Baro /
1.1007.54.78x

(Cable end) Par-
ticulate-Hygro-
Thermo-Baro /
1.1007.54.78x

Figure 1: Example Pressure Equalization

The ambient air is sucked in at the lower end of the device for the particulate matter meas-
urement. By scattering a LASER beam, the particles in the air are analysed and the particu-
late matter values are determined.

4 Measurements at high humidity and fog

The particulate-hygro-thermo-baro sensor detects the particles in the air with by means of light
scattering. Depending on the composition of the particles and the humidity of the air, it may be
the case that particulate matter swells and is therefore measured as an enlarged particle. It is
also possible that water droplets are detected by the sensor in the case of fog.

However, official information on particulate matter values as subsequently published by state
measuring bodies refers to dried particulate matter, meaning that the measured values of the
particulate-hygro-thermo-baro sensor may deviate upwards.

In order to estimate the probability of a deviation due to humidity and fog, in addition to the
measured values, this sensor also offers an indicator for the influence of humidity on the par-
ticulate matter values according to the following scheme:
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Particulate matter meas- | Description

urement quality indica-

tor

4 Very high concordance

3 High concordance

2 Possibly reduced concord-
ance

1 Probably reduced concord-
ance

0 Undefined / Error

Table 1: Particulate matter measurement quality indicator

5 Recommended Installation Site

The particulate-hygro-thermo-baro sensor must be mounted at a location that is representa-
tive for climate measurements. For meteorological and climatological applications, this is 2m
above ground with grass.

The mounting position is specified by the weather and radiation protection. The bracket is in-
tended for mounting on mast tubes with a diameter of 35 ... 50mm.

The sensor should be mounted in such a way that the ingress of water is avoided.

It should also be ensured that the operating voltages are observed and that there is good air
circulation around the sensor. Any deviations here may influence measured values (e.g., due
to self-heating).

The measured values for temperature and humidity as well as all measured values derived
from them can only deliver precise results when the fan is running properly.
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6 Electrical Installation

The electrical installation of the particulate matter-hygro-thermo-baro sensor is divided into
two parts. The measuring electronics are connected via a plug connection, which is used
both for the power supply and for communication. The ventilation of the weather and radia-
tion protection is connected via a cable that is permanently connected to the device.

Connection cable

ventilation

Connector meas-
uring electronics

Figure 2: lllustration of electrical installation

6.1 Connection of the measurement electronics

The RS485 interface is galvanically connected to the supply voltage. The
sensor internally contains 2 bias resistors of 47kOhm each betweem RxD

and +3.4V and between TxD and GND, respectively.

022032/07/24
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6.1.1 Connection Diagram

CLIMA

Order — No.

Connection Diagram

1.1007.54.xxx

Feinstaub - Hygro - Thermo - Baro - Sensor
Particulate matter - Hygro - Thermo - Baro - Sensor
Compact

1.1007.54 .xxx

7 pol. Stecker / Plug

| |

3 4 5 6 7
Schirm
( P shield
$ o 5§ & 2 2 2 e
o a3 o Earth
6.1.2 Socket Assignment of the Cable
PIN Name Function Insulation |Mating con-
colour? nector
1 +Us Supply voltage white View on the
2 GND Ground brown soldered joint of
3 Data+ RS485 Data + (A) | green the socket
4 Data- RS485 Data — (B) |yellow o
5 NC Not connected ra
oy ® @\
6 NC Not connected rose T
7 NC Not connected blue @ ) @ ) ®
L Shield - green — ® ®
B yellow

Table 2: Socket assignment of the connection cable 510641

6.1.3 Cable for the measurement electronics
A cable for the measurement electronics is included. If a different cable is used, respect the
following points.

1 with cable assembly from Thies Clima. Depending on the variant, the unused cores may not be pre-

sent.
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cLIMA
The cable to be connected should have 4 wires, minimal wire cross-section 0.25mm? (AWG
23), cable diameter 6 ... 8mm, resistant to ultraviolet rays, overall shielding.

The following procedure is recommended for using the cable shield:

Connect the cable shield between the sensor and the data acquisition system (e.g., datalog-
ger) on both sides. Ground the data acquisition system.

6.1.4 Plug and Cable Mounting (optional)

A cable for the measurement electronics is included. If a different cable is used, a socket of
type Bender Series 423, 7 positions, has to be employed according to the following instruc-
tions:

Coupling socket, Type: Binder, Serial 423, EMC with cable clamp

Cable- pull- relief

Kabelklemme

Buchseneinsatz cable domp

femole insert

Gewindering
Dichtring — coupling ring

Druckring  Druckschraube

Cutt uncovered shield to 15mm
Strip wire 5mm.

Dichtring . .
| ol saal thrust collar -~ pressing Screw
. upplungshilse
View X sleave
Cable connection: with cable shield
1. String parts on cable acc. to plan Cable mounting 1
given above. View X .
2. Strip cable sheath 20mm ,{}{1\

0

|

/i
| &
T
)

7
\-Qu’ll‘/’/
|

Cable shield

5

Cable mounting 1
Put shrinking hose or insulating

tape between wire and shield. Cable clamp
wire

Cable mounting 2

If cable diameter permits, put the Cable mounting 2

shield backward on the cable

sheath.

3. Solder wire to the insert, position

shield in cable clamp.

Screw-on cable clamp.

5. Assemble remaining parts acc. to
upper plan.

6. Tighten pull-relief of cable by
screw-wrench (wrench sizes 16
and 17 mm).

»
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6.2 Connection of the ventilation

6.2.1 Cable assignment

The permanently connected cable for the ventilation is assigned as follows:

Ventilation
Feinstaub - Hygro - Thermo - Baro - Sensor
Particulate matter - Hygro - Thermo - Baro - Sensor

Compact
|  Kabel/Cable |
1 1 1
1 2 3
2l 5|12 Es
C Schirm
Shield I
Voc GND Status e

Earth

Figure 3: Ventilation connection diagram

6.2.2 Fan status

The status output indicates the condition of the fan. A high signal expresses that the fan is
working correctly, if the output is OV there is a malfunction.

VD: weill 14
white

—rin__ o
Status Jeen 3
U status

braun ., |

GND | brown 2

Joedwo)
10sUsg - 0Jeg - owIay| - 0IBAH - Jaljew sjenaied

losuag - oleg - ouuay| - 016AH - qnejsuia4
uoneua

Figure 4: Connection of the status output

The voltage Usaws takes on following values:

Operating condition Voltage Ustatus
Normal operation 4,9 ...52V
Fan is stiff or blocked 0,5...0,6V
No supply voltage or malfunction ov

Figure 5: Ventilation status output values
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7 Maintenance

The particulate-hygro-thermo-baro sensor compact is supplied adjusted and calibrated. The
weather and radiation protection contains a plug-in module for measuring relative humidity
and air temperature (Hygro-Thermo module).

The PT 1000 sensor is optimally aligned at the factory. It should not be bent any other way.

Although dust deposits do not damage the humidity sensor, they may impair the dynamic
behaviour. With very heavy soiling, dust can be blown off the hygro-thermo sensor element
or the element can be carefully rinsed in distilled water.

To do this, the device must be opened by unscrewing the three cap nuts on the top. The
white protective slats and the ventilation unit can then be removed one after the other until
the hygro-thermo module is accessible as shown in figure 6.

For maintenance activities for cleaning or replacing the Hygro-Thermo module, we will
provide you with an additional description on request.

Figure 6: Disassembled device for maintenance of the hygro-thermo module.

If a filter cap is used it must be carefully pulled off upwards without bending the PT1000.
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Do not touch the highly sensitive hygro-thermo sensor element on the sensor surface.
”r
|

Sensor PT1000

Sensor surface
:"\"’

Protective jacket '

Figure 7: Hygro-thermo

. L Measuring Element
The white protective jacket on the hygro-thermo sensor

element must not be removed.

If used with a filter cap, this should also be cleaned or replaced as required. When the pro-

tective cap or filter cap has been removed, the Hygro-Thermo module can also be pulled up
to clean or replace it.

After maintenance, all parts are reassembled in reverse order. The correct orientation of the
hygro-thermo module is shown in figure 8.

Figure 8: Orientation of the hygro-thermo module during re-assembly.
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Particular attention must be paid to the correct seating of the hygro-thermo module and the
protective or filter cap, as these also ensure the tightness of the device.

The particulate matter sensor does not have to be serviced, but is automatically cleaned.
Sensor cleaning only takes place regularly when the power supply is uninterrupted. The
cleaning can also be started manually (see EDC command). During the maintenance of the
particulate matter sensor, the particulate matter measurement values remain constant for
about 10 seconds and a slightly increased volume may be observed at the bottom of the de-
vice.

8 Firmware Update

The firmware can be updated using the program "ThiesDeviceUltility" (see also 8 Bootload-

er). This program can be downloaded from the THIES homepage. The firmware files are di-
rectly available from Thies. In case of a calibrated hygro-thermo module, consult Thies be-

fore updating the firmware.

9 Bootloader

The software in the device consists of 2 components:
- Bootloader
- Firmware

The program part "Bootloader" cannot be changed and is executed first whenever the device
starts up. The behaviour of the bootloader depends on the parameter "FB" (Fast Boot):

Command: FB=0

The bootloader waits approx. 10s for the new firmware to be received via XMODEM protocol.
The character "C" is output every second. The firmware starts either after the new firmware
has been received or at the end of 10s.

Command: FB=1
The bootloader starts the firmware at once. A firmware update can only be performed after
setting FB to 0.

The protocol XMODEM CRC with a payload length of 128 bytes per packet is used to trans-
fer the firmware. The interface is operated here with 9600baud, 8 data bits, no parity and one
stop bit (9600, 8, N, 1).

To assist with parameter settings and / or special configurations, our free Thies Device Utility
(Art. No. 9.1700.81.000) is available for download in the section “General” via the following
link: https://www.thiesclima.com/de/Download
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10 Interface

The interface to the sensor consists of an RS485 connection (half duplex mode) with the fol-
lowing interface parameters?:

e 9600 baud

e 8 data bits

e No parity bit

e 1 stop bit

o Data in ASCII format (command interpreter: THIES)

e Data in binary format (command interpreter: MODBUS RTU)

The behaviour (configuration) of the sensor can be changed with the commands available
(see Commands and Description). With the command interpreter type THIES the meas-
ured values are queried with the Command TR.

If the parameter FB (see Command FB) is set to one or zero, the telegram "LL" is sent when
the sensor starts.

The start message is sent with the baud rate set (see command BR) and the
data frame format (see command SF).

The sensor is equipped with a half-duplex interface. If the sensor is set to
automatic telegram output, commands can only be sent to the sensor with-
out errors within the first 60 seconds. When commands are sent during inde-
pendent telegram output, communication problems can occur.

10.1 Command Interpreter THIES

The sensor is equipped with the command interpreter type THIES, which can be used to
change the behaviour of the device or query information. It is possible e.g., to change the
station altitude for calculating the reduced air pressure with command “SH” or to query sensor
information with the command "LL".

A command basically has the following structure:

o <id><command><CR> Without parameter: used to query the selected parameter
o <id><command><parameter><CR> With parameter: used to set a new parameter

The following placeholders have been used here:

id: Identification number ("00" to "99")
Command: Command consisting of 2 or 3 characters (see table # list of com-
mands)

L If the factory settings deviate from the settings shown here, the actual settings are noted on the "Fac-
tory settings" document supplied.
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Parameter: Parameter value with 1 to 10 places (decimal value in ASCII format di-
rectly following the command without blanks)
<CR>: Carriage return (13gec; 0x0OD)

The identification number 'id' can be used to operate several devices together in the bus sys-
tem. Here each device is assigned an individual 'id' (see Command ID).

When sent, a command is acknowledged with a corresponding echo telegram. The echo tel-
egram normally begins with "!", followed by the id, the command and the value set.

This is followed by the characters "carriage return” and "line feed" (<LF>).The standard re-
sponse deviates with erroneous commands or commands relating to status queries.

Commands can be sent either with or without parameters. If no parameter is provided, the
set value is output.

Example: 00BR<CR> Command without parameter
I100BR0O0005<CR><LF> Standard echo telegram
OOEFS<CR> command without parameter
Fault status: echo telegram with error message Vcc too low?.

Main board: 0001
Ailr pres.: OK
Dust: OK

Meas. element:0K
12C: OK
EEPROM: OK
SHT Humidity: OK
SHT35 Temp.: OK
Dew point: OK

If a command is sent with a parameter, the provided parameter is checked. In case of a valid
parameter, the parameter is stored and confirmed in the echo telegram. If the parameter is
invalid, it will be ignored and the actual value of the parameter is used in the echo telegram. In
special cases, not the standard echo telegram is sent but the special telegram !00CE00008
(Incorrect key) or I00CE00016 (Parameter invalid).

1 Display without control characters <CR><LF> for clarity.
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Examples:
001DO0005<CR> command.

1051D00005<CR><LF> Echo telegram (Parameter valid and password OK).
001D00004<CR> command.
1001DO0000<CR><LF> Echo telegram (Parameter valid but key incorrect).

OOEFS1<CR> command.
TOOCEOOOO8<CR><LF> Echo telegram (Parameter valid but key incorrect)

OOOL1000<CR> command.
TOOCEOOOO8<CR><LF> Echo telegram (parameter incorrect but key correct).

The measured sensor values can be queried with the command TR. Here the
sensor does not respond with the echo telegram, but with the requested data
telegram!

To avoid any unintentional change in parameters, some commands (see list of commands)
are protected with a password. This password must be transmitted before the actual com-
mand.

Example: Change in baud rate

0O0KY1<CR> Command to enter the user level 1
00BR4<CR> Set baud rate to 4800
100BRO0004<CR>><LF> Baud rate is set to 4800

The sensor supports 3 different password levels:

e User level 0 (standard mode, without password)

e User level 1 (password: "1", for user parameter settings)
e Administrator level

¢ Calibration level for calibration laboratories

Password-protected commands are unlocked as long as one of the following
conditions is satisfied:

- switching of supply voltage

- command <ID>KYO0<CR> is sent

- no new command is sent for min. 120s

10.1.1 Telegram Formats

Data output takes place in response to the command TR. Selection between different tele-
grams is possible. Alternatively, the independent telegram output can also be activated (see
commands OR and TT). Telegram 6 should be used to calibrate the sensor, since the meas-
ured variables temperature, humidity and air pressure are output with two decimal places.
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Calculation of the checksum, composition of the status word and the control characters/sepa-
rators used in the telegrams are described below.

Control characters:

CR — Carriage Return (13gec; 0xOD)
LF — Line Feed (10qec; 0X0A)

STX — Start of Text (24ec; 0x02)
ETX — End of Text (3gec; 0x03)

Characters:

The individual measured values in the string are separated by a semicolon ';'. The multiplica-
tion sign *' is used as the check sum separator.

10.1.2 Generation of the Check Sum

The check sum is the result of bytewise EXOR linking of the bytes output in the telegram.
The checksum is calculated for all bytes between the telegram start character "STX" and the
byte "*" as the identifying character for the start of the check sum output.

The bytes "STX" and "*" are not taken into account for calculation of the check sum. The cal-
culation of the checksum starts with the initial value 0.

10.2 Status Information

In the sensor there is a status word (32bit), which supplies information about the state of the
sensor. The measured values undergo a plausibility check and the result is displayed in the
status word included the measured value telegrams (see command TR).

Bit number | Function Description

Bit 0 VCC fault The supply voltage is < 7V or > 30V

Bit 1 3V fault The 3V processor voltage is not OK

Bit 2 Fault pressure sensor The pressure sensor reports a fault

Bit 3 No particulate matter sensor | No valid PM sensor module was detected

Bit 4 Particulate matter sensor fail- | The dust sensor reports an error
ure

Bit 5 Reserved Reserved

Bit 6 No hygro-thermo-measuring No valid hygro-thermo-measuring element was de-
element tected

Bit 7 Hygro-Thermal Sensor Error | The hygro-thermo-measuring element reports error

Table 3: Status word
10.3 Commands and Description

The following table lists the available commands and the corresponding password for read-
ingand writing.
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Command | Initial value | MODBUS | Description Password

Factory Register

setting address Read Write
BR 96 40005 Baud rate Without | User
CF 0 - Calibration Status Without | -
Cl 0/11 40013 Command interpreter Without | User
EDC 0 40045 Manual particulate matter sensor | Without | User

maintenance

EFS - - Extended error status Without | User
FB 1 40001 Quick start Without | User
ID 0/12 40003 ID-number Without | User
KY 0 40009 Key / Password Without | -
LL - - Inquiry of the sensor status Without | -
OR 1000 40017 Telegram output interval Without | User
PO individual 40025 Air pressure offset Without | -
RD 20 40019 Response delay Without | User
RS - 40021 Reset Without | User
SF 0 40015 Frame format (RS485) Without | User
SH 0 40023 Station height Without | User
SN individual 40007 Serial number Without | -
TA - - Part number Without | -
TR - - Telegram query Without | -
T 0 - Automatic telegram query Without | User

10.3.1 Command BR

Table 4: List of commands

<id>BR<parameter><CR>

Access:
Description:
Parameter ype:

Parameter:

Return value type:
Return value:
Value range:

Initial value:

Set the baud rate
Read / write
The baud rate is set with the command BR

Unsigned integer

Parameter |Description
12 1200 baud
24 2400 baud
48 4800 baud
96 9600 baud
192 19200 baud
384 38400 baud
576 57600 baud

unsigned integer

See parameter

1200 / 2400 / 4800 / 9600 / 19200 / 38400 / 57600
9600

I The device variant with THIES ACII interpreter is supplied with CI0, the variant with MODBUS RTU

with CI1.

2 The device variant with THIES ACII interpreter is supplied with 1DO, the variant with MODBUS RTU
with ID1. Differing ID configurations are stated on a label at the device body.
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10.3.2 Command CF
<id>CF<parameter><CR>

Access:

Description:

Parameter type:

Parameter:

Return value type:

Return value:

Calibration status
Read

The calibration status is queried with the CF command. In the
case of calibrated hygro-thermo measuring elements, the cali-
bration status is set to one at the factory. When replacing the
hygro-thermo measuring element later, the error "invalid re-
placement of hygro-thermo measuring element" is displayed.
Even if this flag was not set, the measuring element was ad-
justed in manufacturing.

Unsigned integer

Parameter |Description

0 Without calibration

1 With calibration

Unsigned integer

See parameter

Range of values: Ouptol
Initial value: 0
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10.3.3 Command CI
<id>Cl<parameter><CR>  Selection of the command interpreter

Access: Read / write

Description: The command interpreter is set with the command CI.

If the identification number (ID) is greater than 98, it is automatically setto O
when switching to the THIES interpreter!

If the identification number (ID) is 0, switching to the MODBUS-RTU inter-
preter is not possible!

Parameter description:

Parameter Description

0 THIES
1 MODBUS RTU
Range of values: OQuptol
Initial value: 0/1 depending on the device variant.

0 with THIES ACII interpreter, 1 with MODBUS RTU

10.3.4 Command EDC
<id>EDC<parameter><CR> Maintenance of the particulate matter sensor (dust cleaning)

Access: Read / write

Parameter Description: Indicates whether manual maintenance of the particulate matter
sensor is currently being performed. When called with parameter
1, maintenance of the particulate matter sensor is started outside
of the automated interval. Frequent maintenance calls in addition
to automatic maintenance can shorten the service life of the par-
ticulate matter sensor.

Type Return value: unsigned integer
Return value: 0, if manual maintenance is currently not being performed

1, during manual maintenance

Range of values: 0,1
Initial value: 0
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10.3.5 Command EFS

<id>EFS<parameter><CR> Status of the sensor (Extended Fault Status)

Access:

Description:

Parameter type:
Parameter:
Type Return value:

Return value:
Sample answer:

Error code description:
Mainboard error:

Air pressure Sensor error:

Read

The command returns the status of the Particulate Matter - Hy-
gro-Thermo-Baro sensor. For each module of the device the tel-
egram sends a line with the name of the module followed by the
status. If a module is error-free, OK is returned. Otherwise, the
error code is returned.

Character string
Status in hexadecimal form or OK

Fault status:

Main board: OK
Alr pres.: OK
Dust: OK
Meas. element: OK
12C: OK
EEPROM: OK
SHT Humidity: OK
RH Humidity: OK
SHT35 Temp.: OK
PT1000 Temp.: OK
Dew point: OK

Bit 0: VCC error, voltage in invalid range
Bit 1: 3V microcontroller internal voltage error

Bit O: Chip ID error

Bit 1: Calculation error during initialization

Bit 2: Calculation error in measurement mode
Bit 3: Status bytes wrong

Bit 4: Wrong number of bytes read

Bit 5: Air pressure out of range

Bit 6: Temperature out of range

Bit 7: Sensor switched off
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Particulate matter error:

Bit 0: Sensor not found

Bit 1: Readings delayed

Bit 2: Fan speed out of range
Bit 3: Fan error

Bit 4: LASER error

Hygro thermo module error:

Bit 0: Module initialization error

Bit 1: 12C error

Bit 2: EEPROM read error

Bit 3: EEPROM Pagel invalid

Bit 4. Module mode error

Bit 5: Sensor error

Bit 6: unknown measuring element

|2C bus error:

Bit 0: 12C activation error
Bit 1: 12C write error
Bit 2: 12C read error

EEPROM error:

Bit 0: Module initializes but no valid measured value available
Bit 1. CRC error

Bit 2: Read error

Bit 3: Write error

Bit 4: Reading mirrored area failed

Bit 5: Error writing to mirrored area

Bit 6: Wrong address

Bit 7: Value range error

Bit 8: Free

Bit 9: article number wrong

Bit 10: Sensor ID error

Bit 11: Write request error

Bit 12: no hygro thermo measuring element
Bit 13: Pages have been fixed
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Temperature and humidity errors:

Bit 0: Measured value initialized but not yet a valid measured
value
Bit 1: write timeout
Bit 2: read timeout
Bit 3: CRC error
Bit 4: calculation error
Bit 5: Diagnostic mode, measurement invalid
Bit 6: Calibration value invalid
Bit 7: Invalid self-calibration parameter (humidity only)
Bit 8: Initialization error 2
Bit 9: Calculation error 2
Humidity correction error:

Bit 0: Module initialized, no valid measured value available yet.
Bit 1: Incorrect humidity input value

Bit 2: sensor temperature value invalid

Bit 3: Incorrect air temperature input value

Bit 4: calculated temperature too small

Bit 5: Table index too large

Bit 6: calculated humidity < 0%

Bit 7: calculated humidity > 100%

PT1000 Modul Fehler:

Bit 0: Module initialized, no valid measured value available yet.
Bit 1: Initialization "shut down" error
Bit 2: Wake up failed

Bit 3: Start measurement failed

Bit 4: Get reading failed

Bit 5: Shut down failed

Bit 6: Calculation failed

Bit 7: free

Bit 8: wrong mode

Bit 9: Failed to read parameters

Bit 10: invalid gain parameter

Bit 11: Invalid offset parameter

Dew point calculation error:

Bit 0: Module initialized, no valid measured value available yet.
Bit 1: Input value humidity invalid

Bit 2: Input value temperature invalid

OxFFFF -> Query error, parameters of called function not valid.
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10.3.6 Command FB
<id>FB<parameter><CR>

Access:

Description:

Parameter type:

Parameter:

Type Return value:
Return value:

Range of values:

Initial value:

10.3.7 Command ID
<id>ID<parameter><CR>

Access:

Description:

Parameter type:
Special Parameters:

Type Return value:
Range of values:

Quick start mode
Read / write

The command is used to select the quick start mode or to query
the set mode.

In the quick start modes, the bootloader immediately jumps into
the firmware and does not output any data. If the quick start
mode is inactive, the bootloader outputs its software version, 9
times the character C and the current settings of the parame-
ters BR, SF, Cl and ID.

In quick start mode 1, the firmware does not output a device
information telegram. In quick start modes 0 and 2, the firmware
outputs the "LL" telegram once after the start.

Unsigned integer

0: Quick start mode off

1: Quick start mode on (without telegram output)

2: Quick start mode on (only telegram LL is sent once)
Unsigned integer

See parameter

0...2
1

Identification number
Read / write

This command sets the identification number (THIES inter-
preter) or the slave address (MODBUS RTU interpreter). A sen-
sor only sends a response telegram when the 'ID" in any re-
guest matches the ID set in the sensor. An exception here is
the generic 'ID', to which all sensors respond (THIES inter-
preter). Once the 'ID' has been changed, the device will immedi-
ately respond with the new 'ID".

Unsigned integer

99 generic 'ID' (THIES interpreter)

0 Broadcast slave address (MODBUS RTU interpreter)
Unsigned integer

0 up to 99 (THIES Interpreter)

1 up to 247 (MODBUS RTU Interpreter)

Initial value: 0 (THIES Interpreter)
1 (MODBUS RTU Interpreter)
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10.3.8 Command KY

<id>KY<parameter><CR>

Access:

Description:

Parameter type:

Parameter:

Type Return value:
Return value:
Range of values:
Initial value:

10.3.9 Command LL
<id>LL<CR>

Access:
Description:
Type Return value:

Return value:

Key/password
Read / write

The access level is set with this command. After the device
starts, the access level User (read-only) is active. Other levels
return to this level either after 120 s without input or by entering
the command KYO.

Unsigned integer

Parameter Description

0 User (read-only)

1 User (write permission)

- Admin (Thies internal)

On request Calibration for laboratories

Unsigned integer
See parameter
0,1,..

0

System status query

Read

System information for the sensor is output with this command.
Text

Sample output

Product description:
PM-Hygro-Thermo-Baro- Sensor COMPACT
Article number : 1.1007.54.780
: 510462

PCB number

Hardware version : VER-04-22
Hardware : digital output
Serial number - 00000000

FW version - V03.13

Sensor 1D - 00

Thies Interpreter is actlve
Automatic send of data is disabled.
Fast boot is enabled.

Satellite data:

Article number : 510481
Hardware version - VER-09-21
Serial number : O0AAAO001

END
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10.3.10 Command OR
<id>OR< parameter >
Access:

Description:

Parameter Description:

Range of values:
Initial value:
Unit:

10.3.11 Command PO
<id>PO<parameter><CR>

Access:

Description:

Type Return value:

Description:

Range of values:

Initial value:

Telegram output interval (Output Rate)

User mode

With independent telegram output this parameter is used to
specify the time interval in which telegrams are sent via the se-
rial interface. Specification is in milliseconds. If the output speed
is higher than the data can be transmitted, the available output
is discarded.

If the output is faster than acquisition of the measured values,
the measured values available are output again.

The parameter OR does not influence data acquisition; the in-
ternal sampling rate of the data is fixed to 1 second.

See also Command TT.

1...60000 > Specifies the output interval in milliseconds.
0...60000
1000

ms

Air pressure offset
Read

The pressure offset is reset with this command. The pressure
offset is selected with adjustment of the sensor on initial start-
up.

The parameter / return value has an offset of 5000 related to
the offset of the sensor. An increase or decrease in the parame-
ter of +/-1 results in an offset correction of +/-0.01hPa.

Query (only read access)
Integer

4900 -> -1 hPa

5000 -> O hPa

5100 -> +1 hPa

The following applies: output value = measured value + offset
4000 ... 6000

5000
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10.3.12 Command RD
<id>RD<parameter>
Access:

Description:

Range of values:
Initial value:
Unit:

10.3.13 Command RS
<id>RS<parameter><CR>

Access:

Description:

Parameter type:

Parameter:

Type Return value:

Return value;:

Response Delay
Read / write

With this command the minimum delay between the reception
of a command and the sending of the answer telegram is con-
figured.

0 ... 1000

20

ms

Reset
Read / write

The command RS is used to query the source of the last reset
(read without parameter) or to perform a restart (write with pa-
rameter).

During a reset the device starts up again. No reload of factory
settings is performed.

The following reset sources are sent in the response::

BOR (Power On Reset Flag)

EXT (External Reset Flag)

BODCORE (Brownout Detection Core)
BODVDD (Brownout Detection Power Supply)

WDT (Watchdog Reset Flag)
SYST (System Reset)
invalid (all other cases)

Unsigned integer

1 Watchdog Reset
2 Software Reset

Integer without a leading sign or text stream (see Description)

Parameter or text stream

Range of values: 1/2
Initial value: -
© Adolf Thies GmbH & Co. KG - Hauptstral3e 76 - 37083 Géttingen - Germany 022032/07/24

Phone +49 551 79001-0 - Fax +49 551 79001-65 - info@thiesclima.com - www.thiesclima.com Page 28 of 50



10.3.14 Command SF
<id>SF<parameter><CR>

Access:
Description:
Parameter type:

Parameter:

Type Return value:
Return value:
Range of values:
Initial value:

10.3.15 Command SH
<id>SH<parameter><CR>
Access:

Description:

Parameter type:
Parameter:

Type Return value:
Return value:

Range of values:

Initial value:

Frame format

Read / write

The frame format of the interface is set with the command SF
Unsigned integer

8N1 (8 data bits, no parity, 1 stop bit)
8N2 (8 data bits, no parity, 2 stop bits)
8E1 (8 data bits, even parity, 1 stop bit)
8E2 (8 data bits, even parity, 2 stop bits)
801 (8 data bits, odd parity, 1 stop bit)
802 (8 data bits, odd parity, 2 stop bits)
7E1 (7 data bits, even parity, 1 stop bit)
7N1 (7 data bits, no parity, 1 stop bit)

Unsigned integer

NogaghrwNnREO

See parameter
0..7
0

Station height
Read / write

The station altitude at the installation site is set with this com-
mand.

This value is used to calculate the reduced air pressure.

The altitude is specified in metres.

If this value is Om, the value for the reduced air pressure and
the absolute air pressure are identical.

Unsigned integer

Altitude above sea level in metres

-500 ... 10000: station altitude in metres. Basis for calculating
the reduced air pressure

Unsigned integer

See parameter
-500 ... 10000
0
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10.3.16 Command SN
<id>SN<parameter><CR>
Access:

Description:

Parameter type:
Parameter:

Type Return value:
Return value:
Range of values:

Initial value:

10.3.17 Command TA
<id>TA<parameter><CR>

Access:

Description:

Type Return value:

Return value;:

Serial number
Read
The command enables the serial number to be read.

Unsigned integer
XXXXXXXXXX: serial number

XXXXXXXXXX

Thies article number
Read

Returns the article number. The article number is queried in two
steps with Parameter 1 and Parameter 2, e.g. 00TA1 and
00TA2.

Query (read-only access)

Unsigned integer

O0TA1<CR> Request with parameter 1
100TA11007<CR> Answer with first part of the article number
O0TA2<CR> Request with parameter 2
100TA54780<CR> Answer with second part of the article number
The complete article number is then:
1.1007.54.780
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10.3.18 Command TR
<id>TR<parameter><CR>

Access:

Description:

Parameter type:
Parameter:

Type Return value:

Return value;:

Range of values:

Initial value:

10.3.19 Command TT

<id>TT<parameter>
Access:

Description:

Type Return value:

Return value:
Range of values:
Initial value:

Measurement data request
Read

The command initiates the transmission of the current data tele-
gram. The data telegrams are described in section 11 Data Tel-
egrams.

Unsigned integer
1 Query data telegram 1

6 Query data telegram 6
Character string

Character string (see 10.1.1 Telegram formats and 11 Data
Telegrams)

1..6

Independent telegram output (Telegram Transmission)
User level

Specifies the number of the telegram, transmits independently
on a cyclic basis. The same telegrams are available as de-
scribed under Command TR. To switch off independent tele-
gram output, the parameter of TT must be set to 0.

Character string
See Data Telegrams

0..6
0

The sensor is equipped with a half duplex interface. If the sensor is set to au-
tomatic telegram output, commands can only be sent reliably to the sensor
within the first 60 seconds. When commands are sent during independent tel-
egram output, communication problems can occur.
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10.4 Command Interpreter MODBUS RTU

If the MODBUS RTU command interpreter is selected, the transferred bytes are interpreted
according to the MODBUS specification (http://www.modbus.org/). The sensor represents a
MODBUS slave here.

Data transfer takes place in packets known as frames, max. 256 bytes in size. Each packet
contains a 16bit CRC checksum (Initial value: Oxffff).

Slave address

Functional code Data

CRC

1lbyte

1lbyte

0 ... 252 byte(s) 2Bytes

CRC low-byte

CRC high-byte

Table 5: MODBUS Frame

The following MODBUS functions are supported:

0x04 (Read Input Register).
0x03 (Read Holding Registers).
0x10 (Write Multiple Registers).

The sensor supports write accesses for the slave address 0 (“broadcast”).

All MODBUS requests received are checked for validity prior to execution. In the event of an
error the sensor responds with one of the following exceptions (=**MODBUS Exception Re-

sponses):
Code Name Meaning
0x01 |ILLEGAL FUNCTION The function code in the request is not admissible for

the register address.

0x02 |ILLEGAL DATA The register address in the request is not valid.
ADDRESS
0x03 |ILLEGAL DATA VALUE The specified data in the request is not admissible.

Table 6: MODBUS Exceptions
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http://www.modbus.org/

10.4.1 Measured Values (Input Register)

All measured values of the sensor occupy 32bit, i.e. 2 MODBUS register addresses. The fol-
lowing table shows the assignment of the measured value to an register address, with the
measured values being sorted as given below:

« According to measured value Type (30001 to 34999).

« In a continuous sequence (35001 to 39999).

Register | Parameter name Unit Multipli- | Explanation Data Type
address cator
30401 | Air temperature °C 10 Value / 10 S32
(35007)1 (1 Decimal place, e.g.
255=25.5°C)
30601 | Rel. humidity %r.F. 10 Value / 10 U3z
(35005)* (1 Decimal place, e.g.
355=35.5%r.F.)
30603 | Absolute humidity g/ms 100 Value / 100 u32
(35007) * (2 Decimal place, e.g. 923 2
9.23 g/m"3)
30605 | Dew point temperature °C 10 Value / 10 S32
(35009)* (1 Decimal place, e.g.
115=11.5°C)
30801 | Absolute air pressure (QFE) | hPa 100 Value / 100 u32
(35001)* (1 Decimal place, e.g.
10500=1050.0hPa)
30803 | Reduced air pressure hPa 100 Value / 100 U3z
(QNH) (1 Decimal place, e.g.
(35003)* 10500=1050.0hPa)
31601 | Particulate matter mass pg/m® |10 Value / 10 u32
density < 1 ym PM1 (1 Decimal place, e.g.
(35013)! 20 2 2.0 ug/md)
31603 | Particulate matter mass pg/m3 |10 Value / 10 U3z
density < 2.5 um PM2.5 (1 Decimal place, e.g. 20 =
(35015)* 2,0 yg/m?3)
31605 | Particulate matter mass pg/m3 |10 Value / 10 u32
density <4 ym PM4 (1 Decimal place, e.g.
(35017)! 55 2 5,5 ug/m?)
31607 | Particulate matter mass pg/m3 |10 Value / 10 U3z
density < 10 ym PM10 (1 Decimal place, e.g.
(35019)* 134 2 13,4 ug/m?)
31609 | Particulate matter density l/cm3 |10 Value / 10 u32
up to 0,5 um (35021)! (1 Decimal place, e.g. 148 2
14.8 1/cm?3)
31611 | Particulate matter density l/cm3 |10 Value / 10 U3z
up to 1 ym (35023)* (1 Decimal place, e.g. 200 &
20.0 1/cm?)
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31613 | Particulate matter density l/cm3 |10 Value / 10 U3z
up to 2,5 um (35025)! (1 Decimal place, e.g. 234 2
23.4 1/cm3)
31615 | Particulate matter density l/cm3 |10 Value / 10 u32
up to 4 ym (35027)* (1 Decimal place, e.g. 567 2=
56.7 1/cm?3)
31617 | Particulate matter density l/cm3 |10 Value / 10 U3z
up to 10 um (35029)* (1 Decimal place, e.g. 700 2
70.0 1/cm3)
31619 | Mean dust particle size pum 10 Value / 10 u32
(35031)* (1 Decimal place, e.g.
16 2 1.6 uym)
31621 | Particulate matter measure- 1 Value U3z
ment quality indicator (no decimal place, 02unde-
(35033) fined/error, 12low, 42ideal)
Continuous sequence of the measured values starting from address 35001
35001 | Absolute air pressure (QFE) | hPa 100 Value / 100 U3z
(30801) (1 Decimal place, e.g.
10500=1050.0hPa)
35003 | Reduced air pressure hPa 100 Value / 100 u32
(QNH) (1 Decimal place, e.g.
(30803) 10500=1050.0hPa)
35005 | Rel. humidity %r.F. 10 Value / 10 U3z
(30601) (1 Decimal place, e.g.
355=35.5%r.F.)
35007 | Air temperature °C 10 Value / 10 S32
(30401) (1 Decimal place, e.g.
255=25.5°C)
35009 | Dew point temperature °C 10 Value / 10 S32
(30609) (1 Decimal place, e.g.
115=11.5°C)
35011 | Sensor status Sensor status, see chapter
10.1.3
35013 | Particulate matter mass pg/m3 |10 Value / 10 u32
density <1 ym PM1 (1 Decimal place, e.g. 20 =
(31601) 2.0 yg/m?3)
35015 | Particulate matter mass pg/m3 |10 Value / 10 U3z
density < 2.5 um PM2.5 (1 Decimal place, e.g. 115 2
(31603) 11.5 pg/m?3)
35017 | Particulate matter mass pg/m3 |10 Value / 10 U3z
density <4 ym PM4 (1 Decimal place, e.g.
(31605) 355 2 35.5 ug/m?)
35019 | Particulate matter mass pg/m3 |10 Value / 10 u32
density < 10 um PM10 (1 Decimal place, e.g. 550 &
(31607) 55.0 ug/m3)
35021 | Particulate matter density l/cm3 |10 Value / 10 U3z
up to 0,5 um (31609) (1 Decimal place, e.g. 355 2
35.51/cm3)
35023 | Particulate matter density l/cm3 |10 Value / 10 u32
up to 1 um (31611) (1 Decimal place, e.g. 402 =
40.2 1/cm?3)
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35025 | Particulate matter density l/cm3 |10 Value / 10 U3z
up to 2,5 um (61613) (1 Decimal place, e.g. 567 =
56.7 1/cm3)
35027 | Particulate matter density l/cm3 |10 Value / 10 u32
up to 4 um (31615) (1 Decimal place, e.g. 600 &
60.0 1/cm?3)
35029 | Particulate matter density l/cm3 |10 Value / 10 U3z
up to 10 um (31617) (1 Decimal place, e.g. 673 =
67.3 1/cm3)
35031 | Mean dust particle size pm 10 Value / 10 u32
(31619) (1 Decimal place, e.g.
23 2 2.3 um)
35033 | Particulate matter measure- 1 Value u32
ment quality indicator (no decimal place, 02unde-
(31621) fined/error, 12low, 42ideal)
35035 | Sensor status Sensorstatus, see 10.1.3 u32

9 The numbers in brackets indicate the register addresses which represent the same measured values. So is the Air
temperature for example.is at both address 30401 and address 35007.

Table 7: MODBUS Input Register

Continuous ordering of the measured values from address 35001 allows the
MODBUS master to read out all measured values with a single request.

10.4.2 Commands (Holding Register)

All commands of the sensor occupy 32bit, i.e. 2 MODBUS register addresses and represent
integers without a leading sign.

The commands available for parameter settings are listed in Section 10.2 Commands and
Description. The MODBUS register addresses for the commands are listed in Table 3.

The following example shows a change in the baud rate to 19200 baud.

1. Set password for the user level (KY=1)

Slave Functional |Start Number |Number | Data CRC

address |code address |register |byte(s)

0x01 0x10 0x9C 49 |0x00 02 |0x04 0x00 00 00 01 |OxOF 33
CRC CRC
low-byte | high-byte

2. Set command baud rate to 19200 baud (BR=192)

Slave Functional |Start Number |Number | Data CRC

address |code address |register |byte(s)

0x01 0x10 0x9C 45 |0x00 02 | 0x04 0x00 00 00 CO |OxCE F6
CRC CRC
low-byte | high-byte
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11 Data Telegrams
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11.1Telegram 1

The sensor responds to the command "00TR1\r" with the compact measurement data tele-
gram. The telegram contains the most important measured values including the particulate
matter values PM2.5 and PM10. The telegram structure is shown in the following table:

Position | Length | Sample | Description
1 1 STX Start sign (start of text).
2 2 XX Identification number (ID)
xx: 0 ... 98
4 1 ; Separation sign (;)
5 6 1002.3 Reduced air pressure at sea level QNH in hPa (see command SH)
11 1 ; Separation sign (’;")
12 5 045.3 Rel. humidity in %
17 1 ; Separation sign (;)
18 5 +24.3 Air temperature in degrees Celsius
23 1 ; Separation sign (;)
24 6 0012.1 Particulate matter mass density up to 2.5um (PM2.5) in pg/ms3
30 1 ; Separation sign (’;")
31 6 0035.7 Particulate matter mass density up to 10um (PM10) in pg/m?
37 1 ; Separation sign (;)
38 1 4 Particulate matter measurement quality indicator (see chapter 4
Measurements at high humidity and fog)
39 1 ; Separation sign (’;")
40 4 0000 Sensor status (see status information)
44 1 * Checksum identifier (*)
45 2 Xy Exclusive or linked checksum in hexadecimal format
x: high nibble checksum in HEX
y: low nibble checksum in HEX
a7 1 CR Carriage return
48 1 LF Line feed
49 1 ETX End of text

11.2 Telegram 2

The sensor responds to the command "00TR2\r" with the hygro-thermo-baro-particulate mat-
ter-telegram. In addition to telegram 1, the telegram contains the dew point, the absolute hu-
midity and the absolute air pressure. The telegram structure is shown in the following table:

Table 8: Data telegram 1

Position | Length | Sample | Description
1 1 STX Start sign (start of text).
2 2 XX Identification number (ID)
xx: 0 ... 98
4 1 ; Separation sign (’;")
5 6 1002.3 | Absolute air pressure QFE in hPa
11 1 ; Separation sign (’;")
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Position | Length | Sample | Description
12 6 1012.3 | Reduced air pressure at sea level QNH in hPa (see command SH)
18 1 ; Separation sign (’;")
19 5 045.3 Rel. humidity in %
24 1 ; Separation sign (’;")
25 5 +24.3 Air temperature in degrees Celsius
30 1 ; Separation sign (’;")
31 5 +03.4 Dew point degrees Celsius
36 1 ; Separation sign (’;")
37 5 011.5 Abs. humidity in g/m?3
42 1 ; Separation sign (’;")
43 6 0005.7 | Particulate matter mass density up to 2.5 um (PM2.5) in pg/m3
49 1 ; Separation sign (’;")
50 6 0017.5 | Particulate matter mass density up to 10 um (PM10) in pg/m3
56 1 ; Separation sign (’;")
57 1 4 Particulate matter measurement quality indicator (see chapter 4
Measurements at high humidity and fog)
58 1 ; Separation sign (’;")
59 4 0000 Sensor status (see status information)
63 1 * Checksum identifier (*)
64 2 Xy Exclusive or linked checksum in hexadecimal representation
x: high nibble checksum in HEX
y: low nibble checksum in HEX
66 1 CR Carriage return
67 1 LF Line feed
68 1 ETX End of text
Table 9: Data telegram 2
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11.3 Telegram 3

The sensor responds to the command "00TR3\r" with the complete measurement data tele-
gram. The telegram structure is shown in the following table:

CLIMA

Position | Length | Sample | Description

1 1 STX Start sign (start of text).

2 2 XX Identification number (ID)
xx: 0 ... 98

4 1 ; Separation sign (’;")

5 6 1002.3 | Absolute air pressure QFE in hPa

11 1 ; Separation sign (’;")

12 6 1002.3 | Reduced air pressure at sea level QNH in hPa (see command SH)

18 1 ; Separation sign (’;")

19 5 045.3 Rel. humidity in %

24 1 ; Separation sign (’;")

25 6 +24.3 Air temperature in degrees Celsius

31 1 ; Separation sign (’;")

32 6 +03.4 Dew point degrees Celsius

38 1 ; Separation sign (’;")

39 5 011.5 Abs. humidity in g/m?3

44 1 ; Separation sign (’;")

45 6 0004.5 | Particulate matter mass density up to 1 pm (PM1) in pg/m3

51 1 ; Separation sign (’;")

52 6 0011.2 | Particulate matter mass density up t02.5 um (PM2.5) in pg/m3

58 1 ; Separation sign (’;")

59 6 0004.1 | Particulate matter mass density up to 4 pm (PM4) in pg/ms3

65 1 ; Separation sign (’;")

66 6 0005.7 | Particulate matter mass density up to 10 um (PM10) in pg/m3

72 1 ; Separation sign (’;")

73 6 0040.9 | Particulate matter density up to 0.5 um in 1/cm3

79 1 ; Separation sign (’;")

80 6 0046.6 | Particulate matter density up to 1 pm in 1/cm3

86 1 ; Separation sign (’;")

87 6 0050.8 | Particulate matter density up to 2.5 pum in 1/cm3

93 1 ; Separation sign (’;")

94 6 0056.1 | Particulate matter density up to 4 um in 1/cm3

100 1 ; Separation sign (’;")

101 6 0077.9 | Particulate matter density up to 10 pm in 1/cm3

107 1 ; Separation sign (’;")

108 4 00.5 Average dust particle size in um

112 1 ; Separation sign (’;")

113 1 4 Particulate matter measurement quality indicator (see chapter 4
Measurements at high humidity and fog)

114 1 ; Separation sign (’;")

115 4 0000 Sensor status (see status information)

119 1 * Checksum identifier (*)

120 2 Xy Exclusive or linked checksum in hexadecimal representation
x: high nibble checksum in HEX
y: low nibble checksum in HEX

122 1 CR Carriage return
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Position | Length | Sample | Description
123 1 LF Line feed
124 1 ETX End of text

11.4Telegram 4

Table 10: Data telegram 3

The sensor responds to the command "00TR4\r" with the complete data telegram. In addition
to the measurement values, internal supply voltage is included. The telegram structure is
shown in the following table:

Position | Length | Sample | Description
1 1 STX Start sign (start of text).
2 2 XX Identification number (ID)
xx:0...98
4 1 ; Separation sign (’;")
5 6 1002.3 | Absolute air pressure QFE in hPa
11 1 ; Separation sign (;)
12 6 1002.3 Reduced air pressure at sea level QNH in hPa (see command SH)
18 1 ; Separation sign (’;")
19 5 045.3 Rel. humidity in %
24 1 ; Separation sign (’;")
25 5 +24.3 Air temperature in degrees Celsius
30 1 ; Separation sign (;)
31 5 +03.4 Dew point degrees Celsius
36 1 ; Separation sign (’;")
37 5 011.5 Abs. humidity in g/m?3
42 1 ; Separation sign (’;")
43 6 0004.5 Particulate matter mass density up to 1 um (PM1) in pg/m3
49 1 ; Separation sign (;)
50 6 0011.2 Particulate matter mass density up to 2.5 um (PM2.5) in pg/ms3
56 1 ; Separation sign (’;")
57 6 0004.1 Particulate matter mass density up to 4 um (PM4) in pg/m?
63 1 ; Separation sign (’;")
64 6 0005.7 Particulate matter mass density up to 10 um (PM10) in pg/m3
70 1 ; Separation sign (;)
71 6 0040.9 Particulate matter density up to 0.5 pm in 1/cm?3
77 1 ; Separation sign (’;")
78 6 0046.6 Particulate matter density up to 1 um in 1/cm3
84 1 ; Separation sign (’;")
85 6 0050.8 Particulate matter density up to 2.5 pm in 1/cm?3
91 1 ; Separation sign (;)
92 6 0056.1 Particulate matter density up to 4 um in 1/cm3
98 1 ; Separation sign (’;")
99 6 0077.9 Particulate matter density up to 10 um in 1/cm?3
105 1 ; Separation sign (;)
106 4 00.5 Average dust particle size in pm
110 1 ; Separation sign (;)
111 6 11.402 Internal supply voltage in volts
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Position | Length | Sample | Description

117 1 ; Separation sign (;)

118 1 4 Particulate matter measurement quality indicator (see chapter 4
Measurements in high humidity and fog)

119 1 ; Separation sign (’;")

120 4 0000 Sensor status (see status information)

124 1 * Checksum identifier (*)

125 2 Xy Exclusive or linked checksum in hexadecimal representation
x: high nibble checksum in HEX
y: low nibble checksum in HEX

127 1 CR Carriage return

128 1 LF Line feed

129 1 ETX End of text

11.5Telegram 5

Table 11: Data telegram 4

The sensor responds to the command "00TRS5 \ r" with the data telegram. The telegram out-
puts the measured information of telegram 2 as well as internal voltages and sensor status in

plain text.

Example:

Sensor ID: 00

Alr pressure: 0986 .6hPa
QNH: 1012 .6hPa
relative Humidity: 047 .4%rel _H.
absolute Humidity: 011.2g/m"3
Temperature: +25.4deg.C
Dew point: +13.4deg.C
PM2.5: 0006.0ug/m"3
PM10: 0006 .0ug/m"3

PM significance:

4/4

Voltage Vcc: 22.278V
Voltage 3.3V: 3.407V
Hardware version: VER-07-22
Sensor Status: 0000
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11.6Telegram 6
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The sensor responds to the "00TR6\r" command with the complete data telegram. This tele-
gram specifies the temperature and pressure values with one more decimal place and should
be used to calibrate the hygro, thermo and baro sensors. The telegram structure is shown in

the following table:

Position | Length | Sample | Description

1 1 STX Start sign (start of text).

2 2 XX Identification number (ID)
xx: 0 ... 98

4 1 ; Separation sign (’;")

5 7 1002.32 | Absolute air pressure QFE in hPa

12 1 ; Separation sign (;)

13 7 1002.32 | Reduced air pressure at sea level QNH in hPa (see command SH)

20 1 ; Separation sign (’;")

21 5 045.3 Rel. humidity in %

26 1 ; Separation sign (’;")

27 6 +24.37 | Air temperature in degrees Celsius

33 1 ; Separation sign (;)

34 6 +03.48 | Dew point degrees Celsius

40 1 ; Separation sign (’;")

41 5 011.5 Abs. humidity in g/m?3

46 1 ; Separation sign (’;")

47 6 0004.5 | Particulate matter mass density up to11 pm (PM1)° in pg/m3

53 1 ; Separation sign (;)

54 6 0011.2 | Particulate matter mass density up t012.5 um (PM2.5) in pg/m?

60 1 ; Separation sign (’;")

61 6 0004.1 | Particulate matter mass density up tol4 um (PM4)% in ug/m3

67 1 ; Separation sign (;)

68 6 0005.7 | Particulate matter mass density up t0110 um (PM10) in pg/m3

74 1 ; Separation sign (;)

75 6 0040.9 | Particulate matter mass density® bis 0.5 pm in 1/cm3

81 1 ; Separation sign (’;")

82 6 0046.6 | Particulate matter mass density® bis 1 um in 1/cm3

88 1 ; Separation sign (;")

89 6 0050.8 | Particulate matter mass density® bis 2.5 pm in 1/cm3

95 1 ; Separation sign (;)

96 6 0056.1 | Particulate matter mass density® bis 4 um in 1/cm3

102 1 ; Separation sign (’;")

103 6 0077.9 | Particulate matter mass density® bis 10 um in 1/cm3

109 1 ; Separation sign (;)

110 4 00.5 Average dust particle size®in pum

114 1 ; Separation sign (’;")

115 6 11.402 | Internal supply voltage in volts

121 1 ; Separation sign (’;")

122 1 4 Particulate matter measurement quality indicator (see chapter 4
Measurements in high humidity and fog)

123 1 ; Separation sign (;)

124 4 0000 Sensor status (see status information)

128 1 * Checksum identifier (*)

© Adolf Thies GmbH & Co. KG - Hauptstral3e 76 - 37083 Gottingen - Germany 022032/07/24

Phone +49 551 79001-0 - Fax +49 551 79001-65 - info@thiesclima.com - www.thiesclima.com Page 41 of 50



Position | Length | Sample | Description

129 2 Xy Exclusive or linked checksum in hexadecimal representation
x: high nibble checksum in HEX
y: low nibble checksum in HEX

131 1 CR Carriage return

132 1 LF Line feed

133 1 ETX End of text

12 Technical Data

Table 12: Data telegram 6

Relative Humidity

Measuring range

0 ... 100% rel. Humidity

Accuracy

Typ. £1.5%r.H. @ 25 °C and < 80% . H.
2% r. H. in the complete measuring range

Long-term stability

Typ. < 0.25 % rel. humidity / year

Settling time *

< 35sec

Absolute Humidity

Accuracy 2

Better than £ 0.15g/m3 @ -40 ... -20°C
Better than 6 % of the measured value @ -20 ... +60 °C

Air temperature

Measuring range

-40 ... +60 °C

Accuracy

+0.1°C @ -40 ... +60 °C

Long-term stability

Better than 0.03 °C / Year

Settling time *

< 41sec

Dew point temperature

Accuracy?

| Better than +2.0 °C @ 10 ... 100 % rel. humidity, -40 ... +60 °C

Barometric pressure

Measuring range

300 ... 1200hPa

Accuracy

+0.25hPa @ -20 ... +60 °C @ 800 ... 1100hPa
+ 0.50hPa @ -20 ... +60 °C @ 600 ... 800hPa

Long-term stability

+ 0.3hPa/ Year

Setting time !

<5s

Particulate matter

Measuring range

0 ... 1000pg/m3

Accuracy (without fog)

PM2.5 @ -10...+60 °C

+10pug/m3 @ 0 ... 100pug/m3

+ 10 % of the measured value @ 100 ... 1000ug/m?3
PM10 @ -10...+60 °C

= 25pg/m3 @ O ... 100pg/m3

+ 25 % of the measured value @ 100 ... 1000ug/m?3

Long-term stability

Better than +1.25ug/m?®/ Year

Electrical output

RS 485 HD

Serial interface

Type RS485
Operating mode Half duplex mode

Data format? 8N1, 8N2, 8E1, 8E2, 801, 802, 7E1, 7N1
Baud rate 2400, 4800, 9600, 19200, 38400, 57600
Resolution Air pressure: 0.01hPa (max.)
(Telegram and interpreter Humidity: 0.1% rel. humidity
dependent) Temperature:; 0.01°C (max.)

1 When using the MODBUS command interpreter, only data formats with 8 data bits can be used.
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Particulate matter: 0.1pg/m3

Measurement rate 1s
Accuracy See above
Supply voltage Voltage: 12 ... 30V DC

Measuring electronics via plug socket
Ventilation via permanently connected cable

Power consumption

Measurement electronics:
typ. 450mwW
max. 500mw
Ventilation:
2W

Further information

Cable for measurement

LiYCY 4 x 0.25mm?2 shielded, UV-resistant, @ 6 ... 8mm

Type of connection

Measuring electronics: Cable with plug for data transmission and
power supply
Weather and thermal radiation shield: fixed 5m cable

Admissible environmental
conditions

-20 ... +70°C
0 ... 100 rel. humidity, including condensation

Dimensions

See 13. Dimensional drawing

Weight

Approx. 1,25kg

Type of protection

IP53

Housing material

Stainless steel, polycarbonate

1 T63%

2 Derived from the accuracies of humidity and air temperature.
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14 Accessories (optional)

Replacement hygro-thermo | 510487 Replacement humidity and temperature
measuring module measuring element

Please contact us for other accessories such as cables, power supply units, masts, as well
as for additional mast- or system-constructions.

15 Appendix

15.1 Calibration of the Sensor

It is possible to calibrate the sensor for the measured values temperature, rel. humidity and
air pressure. The individual steps for calibration are described below in the following points.
Telegram 6 should be used to calibrate the sensor. The calibration result is not saved on the
sensor. Any adjustment is not part of the calibration process.

15.2 Calibration of Temperature / Humidity

The calibration of humidity and air temperature corresponds to the calibration of conventional
sensors.

We recommend the following procedure for humidity calibration:
1. Storage of the device for several hours at rather low humidity levels

2. Carrying out the calibration in accordance with DKD? guideline 5-8 “Calibration of hygrom-
eters for direct measurement of relative humidity”; Procedure Al, A2, B1 or B2

3. Consideration of the adjustment time also according to the DKD guideline 5-8 "Calibration
of hygrometers for the direct recording of the relative humidity"

To prevent confusion, set the parameter CF to 1 for the hygro-thermo measuring element af-
ter calibrating. This ensures that on exchange of the hygro-thermo sensor element the air
temperature / humidity is no longer provided.

15.3 Calibration of Air Pressure

To calibrate the internal air pressure sensor, the entire device is exposed to the reference air
pressure in a chamber. The air pressure sensor can be calibrated while observing the adjust-
ment time.

1 DKD: Deutscher Kalibrierdienst. For further information see https://doi.org/10.7795/550.20190214EN
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15.4 Table and Figures Overview
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16 EC-Declaration of Conformity

Manufacturer: Adolf Thies GmbH & Co. KG
HauptstralRe 76
37083 Gottingen, Germany

http://www.thiesclima.com

Product: FineDust-Hygro-Thermo-Baro Sensor Compact Doc. i 2019-45076_CE

Artic

1.1007.54.780 1.1007.54.781
he indicated products correspond to the essential requirement of the following European Directives and Regulations
2014/30/EU 26.02.2014 DIRECTIVE 2014/30/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 26 February 2014 on the harmonisation of the laws of

the Member States relating to electromagnetic com patibility.

2017/2102/EU 15.11.2017 DIRECTIVE (EU) 2017/2102 of the European Parliament and of the Council of November 15, 2017 amending Directive 2011/65/ EUon
the restriction of the use of certain hazardous substances in electrical and electronic equipment.

2012/19/EU 13.08.2012 DIRECTIVE 2012/19/EU OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 4 July 2012 on waste electrical and electronic
equipment (WEEE).

The indicated products comply with the regulations of the directives. This is proved by the compliance with the following standards

DIN EN 55011+A1:2017 2018-05 Industrial, scientific and medical equipment - Radio-frequency disturbance characteristics - Limits and methods of measurement
(CISPR 11:2015, modified + A1:2017); German version EN 55011:2016 + A1:2017

DIN EN 55016-2-3 2020-11 Specification for radio disturbance and immunity measuring apparatus and methods - Part 2-3: Methods of measurement of
disturbances and immunity - Radiated disturbance measurements (CISPR 16-2-3:2016 + A1:2019); German version EN 55016-2-
3:2017 + A1:2019

DIN EN 55016-2-1 2019-11 Specification for radio disturbance and immunity measuring apparatus and methods - Part 2-1: Methods of measurement of
disturbances and immunity - Conducted disturbance measurements (CISPR 16-2-1:2014 + A1:2017); German version EN 55016-2-
1:2014 + A1:2017

DIN EN 61000-4-2 2009-12 Blectromagnetic Compatibility (EMC) - Part 4-2: Testing and measuring procedures - Testing of immunity to static electricity
discharge

DIN EN IEC 61000-4-3 2021-11 Blectromagnetic com patibility (EMC) - Part 4-3: Test and measurement procedures - Testing of immunity to high-frequency
electromagnetic fields

DIN EN 61000-4-4 2013-04 Hectromagnetic compatibility (EMC) - Part 4-4: Test and measurement methods - Testing of immunity to fast transient electrical
disturbances /burst

DIN EN 61000-4-5 2019-03 Hectromagnetic compatibility (EMC) - Part 4-5: Test and measurement procedures - Testing of immunity to surge voltages

DIN EN 61000-4-6 2014-08 Bectromagnetic com patibility (EMC) - Part 4-6: Test and measurement methods - Immunity to conducted disturbances, induced
by high-frequency fields

DIN EN 61000-4-8 2010-11 Bectromagnetic com patibility (EMC) - Part 4-8: Testing and measurement techniques - Power frequency magnetic field immunity
test (IEC 61000-4-8:2009); German version EN 61000-4-8:2010

DIN EN IEC 61000-6-1 2019-11 Blectromagnetic com patibility (EMC) - Part 6-1: Generic standards - Inmunity standard for residential, commercial and light-
industrial environments (IEC 61000-6-1:2016)

DIN EN 61000-6-3:2007 + 2011-09 Blectromagnetic compatibility (EMC). Generic standards. Emission standard for residential, commercial and light-industrial

A1:2011 environments

DIN EN 61326-1 2013-07 Blectrical equipment for measurement, control and laboratory use. EMC requirements. General requirements

DIN EN IEC 63000 2019-05 Technical documentation for the assessment of electrical and electronic products with respect to the restriction of hazardous
substances.

Gottingen, 30.05.2023

Fa p—
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General Manager - Dr. Christoph Peper Development Manager - ppa. Jérg Petereit

This declaration of conformity is issued under the sole responsibility of the manufacturer

This declaration certificates the compliance with the mentioned directives, however does not include any warranty of characteristics

Please pay attention to the security advises of the provided instructions for use

© Adolf Thies GmbH & Co. KG - Hauptstral3e 76 - 37083 Géttingen - Germany 022032/07/24
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cLiIMA

17 UK-CA-Declaration of Conformity

Manufacturer:  Adolf Thies GmbH & Co. KG
Hauptstral3e 76
37083 Gottingen, Germany

http://www.thiesclima.com

Product: FineDust-Hygro-Thermo-Baro Sensor Compact Doc. i 2019-45076_CA

Article Overview

1.1007.54.780 1.1007.54.781

products correspond to the essential requirement of the following Directiv d Regulations

1091 08.12.2016 The Electromagnetic Com patibility Regulations 2016

RoHS Regulations  01.01.2021 The Restriction of the Use of Certain Hazardous Substances in Bectrical and Hectronic Equipment Regulations 2012

2012

3113 01.01.2021 Regulations: waste electrical and electronic equipment (WEEE)

The indi products comply with the regulations of the directives. This is proved by the compliance with the following standards

BSEN 31.05.2016 Industrial, scientific and medical equipment. Radio-frequency disturbance characteristics. Limits and methods of

55011+A2:2016 measurement

00.01.1900

BS EN 55016-2- 31.07.2014 Specification for radio disturbance and immunity measuring apparatus and methods. Methods of measurement of

1+A1:2014-07-31 disturbances and immunity. Conducted disturbance measurements

BS EN 61000-4-2 31.05.2009 Electromagnetic com patibility (EMC). Testing and measurement techniques. Bectrostatic discharge immunity test

BS EN IEC 61000-4-3 04.11.2020 Electromagnetic compatibility (EMC). Testing and measurement techniques. Radiated, radio-frequency, electromagnetic field
immunity test

BS EN 61000-4-4 30.11.2012 Electromagnetic compatibility (EMC). Testing and measurement techniques. Bectrical fast transient/burst immunity test

BS EN 61000-4-5+A1 30.09.2014 Electromagnetic com patibility (EMC). Testing and measurement techniques. Surge immunity test

BS EN 61000-4-6 28.02.2014 Electromagnetic compatibility (EMC). Testing and measurement techniques. Immunity to conducted disturbances, induced by
radio-frequency fields

BS EN 61000-4-8 30.04.2014 Electromagnetic com patibility (EMC). Testing and measurement techniques. Power frequency magnetic field immunity test

BS EN 61000-6-1 28.02.2007 Electromagnetic com patibility (EMC) - Generic standards - Immunity for residential, commercial and light-industrial
environments

BS EN IEC 61000-6-3 30.03.2021 Electromagnetic com patibility (EMC). Generic standards. Emission standard for equipment in residential environments

BSENIEC 61326-1 07.06.2021 Electrical equipment for measurement, control and laboratory use. EMC requirements. General requirements

BS EN IEC 63000 10.12.2018 Technical documentation for the assessment of electrical and electronic products with respect to the restriction of hazardous
substances

Gottingen, 30.05.2023

Legally binding signature: Legally binding signature:

o~ —
VG [
/ ¢
PP

General Manager - Dr. Christoph Peper Development Manager - ppa. Jorg Petereit

This declaration nformity is issued under the sole responsibility of the manufacturer

This declaration certificates the compliance with the mentioned direct however does not include any warranty of characteristics

Ple ention to the security advises of the provided instr ns for use

© Adolf Thies GmbH & Co. KG - Hauptstral3e 76 - 37083 Géttingen - Germany 022032/07/24
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18 More Information / Documents as download

Further information can be found in the short instructions for use. This document and also
the instruction for use are available for download under the following links.

Short instruction for use

https://www.thiesclima.com/db/dnl/1.1007.54.78x_Particulate Hygro Thermo Baro Com-
pact FirstSteps eng

Instruction for use

https://www.thiesclima.com/db/dnl/1.1007.54.78x Particulate Hygro Thermo Baro Com-
pact_eng.pdf

© Adolf Thies GmbH & Co. KG - Hauptstral3e 76 - 37083 Géttingen - Germany 022032/07/24
Phone +49 551 79001-0 - Fax +49 551 79001-65 - info@thiesclima.com - www.thiesclima.com Page 49 of 50


https://www.thiesclima.com/db/dnl/1.1007.54.78x_Particulate_Hygro_Thermo_Baro_Compact_FirstSteps_eng
https://www.thiesclima.com/db/dnl/1.1007.54.78x_Particulate_Hygro_Thermo_Baro_Compact_FirstSteps_eng
https://www.thiesclima.com/db/dnl/1.1007.54.78x_Particulate_Hygro_Thermo_Baro_Compact_eng.pdf
https://www.thiesclima.com/db/dnl/1.1007.54.78x_Particulate_Hygro_Thermo_Baro_Compact_eng.pdf

Please contact us for your system requirements.
We advise you gladly.

ADOLF THIES GMBH & CO. KG

Meteorology and environmental metrology
HauptstralRe 76 - 37083 Gottingen - Germany
Phone +49 551 79001-0 - Fax +49 551 79001-65
info@thiesclima.com

www.thiesclima.com
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