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1 General

The following pages describe the electrical connection of the sensors to the
OPUS200/300/208 and the required configuration of the SmartControl software.

Please note that incorrect connection of a sensor or sensors can destroy the
OPUS200/300/208.

If you connect sensors that are not described in this manual, please refer to the
OPUS200/300/208 operating manual.

The current operating manuals can be downloaded from the the Lufft website:

http://www.lufft.com
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Important: note that, contrarily to OPUS200/300, the numerical sequence of the
connector on the OPUS208 goes from right to left, i.e. Pin 1 on the OPUS208 is
located on the right and Pin 8 on the OPUS208 is located on the left.

In addition, there are limitations in the channel configuration on the OPUS208. The

following table shows the possible connection configurations.

Sensor Type / Channel Number

/ Channel Identification
Frequency
Pulse
Voltage
Current
Thermo-element (E, J, K, N, R, S)
Resistance
PT100
PT1000
Air pressure
Luxmeter
Pyranometer
Precipitation ©
Wind speed O
Wind direction @
Leaf wetness

Soil humidity

CH1 CH2 CH3 CH4 CH5 CH6 CH7 CH8
B3 A4 B4

Al

Temp./rel. humidity Sensor (TFF) ® @

Table: Possible connection configurations on the OPUS208

(M)

Bl

(H1)

A2

(T2)

B2 A3
e o
e o
e o
e o
e o
e o
e o
e o
e o
e o
e o
e o

®
®
e o
e o
e o

(H2)

(T3)

(H3)

| J

]
e o
(T4)  (H4)
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The OPUS208 has 4 channel pairs which are identified as A1/B2, A2/B2, A3/B3 and
A4/B4. The connection pin corresponding to a channel pair gets the identification
Xx.An or x.Bn : x (1...8) is namely the Pin Number and n (1..4) the number of the
channel pair.

OPUS200/300 has only one channel pair.

The inputs of the OPUS200/300/208 are differential inputs. These inputs must not be
connected to the earth/ground line of the OPUS200/300/208 mains unit!

® Up to four wind speed meters and up to four combined meters for wind speed and
wind direction can be connected to an OPUS208.

Combined meters are to be connected to channels A1/B1, A2/B2 , A3/B3 or A4/B4.
Wind speed must be connected to channels Al, A2, A3, A4 and wind direction to
channels B1, B2, B3, BA4.

® Up to four combined meters for temperature and relative humidity can be
connected to an OPUS208. Combined meters are to be connected to channels
Al/B1, A2/B2 A3/B3 and A4/B4. Temperature must be connected to channels A1,
A2, A3, A4 and relative humidity to channels B1, B2, B3, B4.

®© If a precipitation sensor is connected to either channel An or Bn of an OPUS 200
or OPUS 208, the respective other channel cannot bear any sensor which requires

PIN 8 for auxiliary power supply. Sensors which use Pin 8 as auxiliary power supply
are for example air pressure, leaf wetness, soil moisture and all 4..20 mA sensors in

two-wire technique.
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2 Air pressure (8355.03)

orange

red

Figure: connecting the air pressure sensor to the OPUS200/300/208

Configure OPUS
selectOPUS:  |[SMSETIIIENED
General | Channel Configuration
Select Channel to be configured: IChannel 1 :]I
Channel Parameters | Logging Parameters I Relay Output
~Input:
Sensor Type: Connection Type: Polarity:
[ Pressure = [z wire ] [uninotar )
—Physical Units: Measuring Quantity:
Min: Max: Min: Ma: Unit:
[+.00 | [z0.00 | | [0 | [1200.00 ] [rbar ]|
~Others: Calibration Values:
Offset: Reaction Time: C12-Value C76-Value
[0.00 | [100 |ms: | [1647 | [1985 |
Description:
|Abso|ute Pressure

Figure: channel configuration in SmartControl
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3 Pyranometer (8346.00)

Figure: connecting the Solar130 pyranometer to the OPUS200/300/208

black(-)

Figure: channel configuration in SmartControl

Configure OPUS
SelectOPUS: [ Opus 300i ID: 36 |
General | Channel Configuration
Select Channel to be configured: | Channel 1 =l
Channel Parameters ] Logging Parameters | Relay Output
~Input:
Sensor Type: Connection Type: Polarity:
[vottage 0¢100).100my =] (2 e ] [unipotar =l
—Physical Units: Measuring Quantity:
Min: Max: Min: Ma: Unit:
Io,nn | |1 00,00 | |c|,00 | |1 000,00 | |w:m= L|| ]
~Others: Calibration Values:
Offset: Reaction Time: C12-Value C76-Value
[0.00 | |5 |ms | [1647 | [1985 |
Description:
[Radiation Solar 130

‘Lufft
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4 Precipitation, unheated

Type: unheated 0,1mm resolution (no. 8353.02)
Type: unheated 0,2mm resolution (no. 8353.04)
Type: unheated 1,0mm resolution (no. 8353.05)

orange

brown

Figure: connecting a precipitation gauge to the OPUS200/300/208

i Configure OPUS
| selectoPUs:  [opus 2001D: 61 =]
i General l Channel Configuration
i Select Channel to he configured: IChanneI 1 (A LI]
E Channel Parameters I Logging Parameters ] Relay Output
~Input:
Sensor Type: Caonnection Type: Polarity:
[Puise () =] {2wire x| [unipotar =
Physical Units: Measuring Quantity:
Min: Max: Min: Ma: Unit:
[0.00 | [es52000 | | [o.00 | [sssz00 | Jur ~].]
~Others: Calibration Values:
Offset: Reaction Time: C12-Value C76-Value
[0.00 | |5 [ms | [0 RE |
Description:
|Rain oft mm

Measuring Quantity
Max. Value
8353.02: 6552
8353.04: 13104
8353.05: 65520

Min. Value:

0O for all sensors

Set Sensor Type
8353.02: Pulse (1)
8353.04: Pulse (U)
8353.05: Pulse (V)

Set Logging Parameters:

Saving of “Sum”

Figure: channel configuration in SmartControl
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5 Precipitation, heated (8353.01)

Terminal Block
Name/Cable Colour/OPUS-

heating + / red

heating - / black

REL / brown / 8

REL / orange / 7

O|0|0|0

O|0|0|0

Figure: Connecting a precipitation gauge to the OPUS200/300/208

B115V

Heating + Heating -

Figure: connecting the heating to the power supply unit 8161.SV4
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Installation:

e Connect the four leads for the heating and the relay contact to the terminal
block.

e Connect the two outputs of the heating mains unit in parallel and connect
these to the terminal block.

e Connect the bridge B230 or the bridges B115, independently of the mains
power supply.

e Connect the relay contact of the sensor to the OPUS200/300/208 as on the
unheated version.

e Connect the mains power supply. The two LED's of the outputs must now light

up.

Important: The mains unit must not be used for the heating of the sensor! The

additional connection of an OPUS200/300 is not permissible!

SmartControl settings as for the unheated version.
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6 Radar precipitation (R2S)

red, +12V

black, GND

brown, heating - optional

orange, heating +

Figure: connecting the radar precipitationto the OPUS200/300/208

Important: the voltage supply of the R2S must be connected in parallel to the power

supply of the OPUS200.
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i) e e S

Configure OPUS

o |

Select OPUS:

|Precipitation {Opus 300i ID: 36)

General Channel Configuration I

Select Channel to be configured:

|channel 1

Channel Parameters |I=ogging Parameters I Relay Output

~Input:

Sensor Type: Connection Type: Polarity:

Fuise () |2 wire =] |unipolar |
Physical Units:- Measuring Quantity: |

Min: Ma: Min: Ma Unit: No. of decim

IUIIIJ ]55520,00 |0.un |655,un |um= =] |2 -
—Others:

Offset: Reaction Time:

lu,un '5 ms

Description:

]Precipitation 0,01

Measuring Quantity

Set Max. Value

Resolution 0.01mm : 655 *
Resolution 0.1mm : 6552
Resolution 1.0mm : 65520

Set Min. Value:

0O for all sensors

Set Logging Parameters:

Saving of “Sum”

* Factory setting

Figure: channel configuration A (1) in SmartControl

3 ®| 2] =5 |l 2]

|ERS (Opus 2001D: 1110) |

Select OPUS:

General  Channel Configuration |

Select Channel to be configured:

lChanneI 2

Channel Parameters I Logging Parameters ] Relay Output l

~Input:

Sensor Type: Connection Type: Polarity:

IFrequency(I) :] |2Wire _:I Iumpn:nlar LI
Physical Units: ~Measuring Quantity: |

Min: Mat: Min: Maic: Unit: No. of decim:

0,00 100,00 [0,00 [100,00  [Herz =] ]z -
Others:

Offset: Reaction Time:

[0,00 |5 ms

Description:

IStatusl

Figure: channel configuration B (2) in SmartControl

fft

Page 13 of 33



Technical literature

Meteo-Manual

7 Wind speed, unheated (8368.03)

black(-)

Figure: connecting the wind speed sensor to the OPUS200/300/208

2@ 2 | ) 2 |
Select OPUS:  [Opus 200 ID: 862 = ‘I

General  Channel Configuration |

Select Channel to he configured: IChanneI 1 (A) ZI

Channel Parameters I Logging Parameters | Relay Output ]

~Input:

Sensor Type: Connection Type: Paolarity:

[vottage 0¢1000).1000my =] [2wie 2] Junipoar =l
~Physical Units: — Measuring Quantity: i

Min: Man: Min: Mt Unit: No. of decims

[0.00 [tooojoo [0.00 {10000 | fkmin [ |- |2 =
~Others:

Offset: Reaction Time:

0,00 |5 ms

Description:

finiind

Figure: channel configuration in SmartControl
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8 Wind speed, heated (8368.04)

black(-)

yellow, heating +

green, heating -

Figure: connecting the wind speed sensor to the OPUS200/300/208

Configure OPUS | Important: the sensor supports 2
o3 _JI B3¢0 2 ’ .
.I@l La —J—J B 2 | measruing ranges (0...100km/h and
Select OPUS: |0pus 200 1D: 862 _'_] ’I 0...50m/s). The measuring range is
General ~ Channel Configuration I selected by connecting the
Select Channel to be configured: |Channel 1(A) LI corresponding cable and
Channel Parameters I Logging Parameters | Relay Output | configurating the software
accordingly:
~Input:
Sensor Type: Caonnection Type: Palarity:
[vottage 0¢-1000).1000my x| 2 wie =] Juninotar =l Connection ,red:
~PhysicalUnits: | Measuring Quantity: | gMeasutng Quantity:
Min: Max: Min: Max: Unit: No. of decims Min: han: Unit:
[0.00 [1000jo0 [poo fioogo fumm . 2 = 0,00 {10000 fkmm 7]
~Others:
Offset: Reaction Time:
|0,00 |5 ms Connection ,orange*:
~Measuring Quantity:
Description: Min: Max: Unit:
[wind [0.00 [so00 s =l

Figure : channel configuration in SmartControl
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B115V

heating +/ heating -/

yellow green

Figure: connecting the heating to the power supply 8161.SV4

Installation:
e Connect the red and the black leads of the wind sensor to the OPUS200.

e Connect the yellow and the green leads to the the 24V power supply unit for
the heating.

e Connect the bridges B230 or the bridges B115, independently of the mains
power supply.

e Connect the mains power supply. The two LED's of the outputs must now light

up.

Important: The mains unit must not be used for the heating of the sensor! The
additional connection of an OPUS200/300 is not permissible!
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9 Wind speed and wind direction, unheated (8368.01)

Figure: connecting the combined wind sensor to the OPUS200/300/208

Select the sensor type: "Combi Wind Meter" in SmartControl under channel
configuration. Make sure that the channel Bn (n: 1...4) shows "Combi Wind Dir"

under "Sensor Type".
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u!i %I_!_E’l' f?-,_‘;; ‘El [” 2 | Important: the sensor supports 2

Select OPUS: IOpus SD01D: 862 _'_| measuring ranges (0...100km/h and

SETe LR oA I 0...50m/s). The measuring range is

selected by connecting the
Select Channel to be configured: |Channel 1(8 _vJ

corresponding cable and

Channel Parameters l Logging Parameters | Relay Output ]
configurating the software

Input: accordingly

Sensor Type: Connection Type: Polarity:

CombiWind Speed 1 IE""'«"I.'E' Ll II.H\!;]D]-BE LI Connection ,,red* A 0...100km/h

» 2 0.

~Physical Units:— | Measuring Quantity: |

Min: Ma: Min: Ma: Unit: No. of decims ]

I:]_[Hj: [1 00,00 [EUZ”‘.‘ l‘mjn]lxj;[\ I kem/h j I2 - Connection ,,orange” £ 0...50m/s

v

~ Others:

Offset: Reaction Time:

0,00 |5 ms

Description:

[ Winda

Figure: channel configuration in SmartControl with measuring range 0...100km/h

=y ®| 2| = | 2|

Select OPUS:  [Opus 200 ID: 862 =l

General  Channel Configuration |

Select Channel to he configured: |Channel 1 _:J

Channel Parameters I Logging Parameters | Relay Output |

~Input:
Sensor Type: Connection Type: Polarity:

Combi Wind Speed 2 |k Wire j |\ unipolat LI
~Physical Units:— [ Measuring Quantity: |
Min: Max; Min Mas: Unit: No. of decim:

IDE:]-D I 50.00 l[lll]llil I 50.00 I TS ;I I2 E

~ Others:
Offset: Reaction Time:
[o.00 |s ms
Description:
| Wind

Figure: channel configuration in SmartControl with measuring range 0...50m/s
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10 Wind speed and wind direction, heated (8368.02)

yellow, heating +

Heatingg

Wind speed green, heating -
yellow, heating +

Heating

Wind direction green, heating -

Figure: connecting the combined wind sensor to the OPUS200/300/208
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B115V

Heating +/ Heating -/
yellow green
Heating -/ Heating +/
green yellow

Wind speed Wind direction

Figure: connecting the heating to the power supply 8161.SV4
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Installation:
e Connect the red and the black leads of the wind sensor to the OPUS200.

e Connect the yellow and the green leads to the the 24V power supply unit for

the heating.
e Connect the bridges B230 or the bridges B115, independently of the mains
power supply.

e Connect the mains power supply. The two LED's of the outputs must now light

up.

Important: The mains unit must not be used for the heating of the sensor! The

additional connection of an OPUS200/300 is not permissible!

SmartControl settings as for the unheated version.
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11 Wind speed and direction, heated (8352.02)

Terminal Block
Name/CableColour/OPUS-

Heating + /Red

Heating - / Black

Uv+ /Brown/2.A

UV-/ Yellow / 3.A/4.A

PD1/Orange/ 1.B,2.

O|0|0|0]0|0
O|0|0|0]0|0

PD2/ Green/ 3.B,4.B

Figure: connecting the wind sensor to the OPUS200/300/208

28 ] =l 2|

Important: the sensor supports

Select OPUS: IODUS 2001D: 862 EI measuring range 0...100km/h.
General ~ Channel Configuration | Select the following sensor type in
Select Channel to be configured: IChannel 1(8) E| the software:

Channel Parameters | Logging Parameters | Relay Output |
Combi Wind Speed 1

~Input:
Sensor Type: Connection Type: Polarity:

¥ l 2Wire L‘ Iu: lipalar Ll

~Physical Units: [ Measuring Quantity: |
Min: Maix: Min: Maix: Unit: MNo. of decim:

I'i',’:“i‘ III:II]'I][I II]J:II:I IH]D_[n] | lem/ h L.l I2 -

- Others:
Offset: Reaction Time:
ID,DU ]s ms

CombiWind Speed 1

Description:
| wind
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B115V

Heating+ / heating-
Red / black

Figure: connecting the heating to the power supply unit 8161.SV4
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Installation:

e Connect the sensor leads to the terminal block (take care with the colours!).

e Connect the heating (Heat+/-) from the terminal block to the mains unit. Take

care with the polarity of the voltages.

e Connect the leads UV+/UV-, PD1 and PD2 in accordance with the connection

table.

Connection Table OPUS200/300/208 Terminal Block
PIN. (Channel An), (n: 2.An UVv+
PIN. (Channel An), (n: 3.An and 4.An UVv-
PIN. (Channel Bn), (n: 1.Bn and 2.Bn PD1
PIN. (Channel Bn), (n: 3.Bn and 4.Bn PD2

e Connect the bridges B230 or the bridges B115, independently of the mains

power supply.

e Connect the mains power supply. The two LED's of the outputs must now light

up.

Important: The mains output used must only be used for the heating/power supply
of the sensor! The additional connection of an OPUS200/300/208 on the same

output is not permissible! The second output of the mains unit can be used to power

an OPUS200/300/208.

SmartControl settings as for the unheated version.
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12 ULTRASONIC, heated (8352.03)

yellow, heating +

Power supply heating purple, heating -

orange

red, +12V

Power supply electronics

black, GND

Figure: connecting the ultrasonic to the OPUS200/300/208
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B115V

Heating+ / heating -

Yellow / purple

Figure: connecting the heating / power supply to the 8161.SV4

Installation:
e Connect the sensor leads to the OPUS200 (observe the colours!).
e Connect the heating (Heat+/-) and the power supply leads (Uv+/-) from the
terminal block to the mains unit. Observe the polarity of the voltages.
e Connect the bridges B230 or the bridges B115, independently of the mains
power supply.

e Connect the mains power supply. The two LED's of the outputs must now light
up.

Important: the power supply must be used only for the heating and power supply of

the sensor! The additional connection of an OPUS200/300/208 is not permissible!

Select USONIC as sensor type in SmartControl.
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13 Leaf wetness (8359.02)

OPUS| OPUS
AIB 7|AIB 8§

Brown/white

Figure: connecting a leaf wetness sensor to the

OPUS200/300/208

Important: The leaf wetness sensor is connected through a converter. The

converter is supplied with the sensor. The polarity of BNS1 and BNS2 is freely

selectable.

Configure OPUS
EEEGE
Select OPUS: ISchrank1 (Opus 300i ID: 37) j|
General | Channel Configuration
Select Channel to be configured: |Channel 18 :||
Channel Parameters | Logoing Parameters | Relay Output
~Input:
Sensor Type: Connection Type: Polarity:
|Leafwetness _v_ll |2‘v‘ﬂr9 _'_jl |un|polar _:JI
Physical Units: - Measuring Quantity:
Min: Ma Min: Max: Unit:
[o.00 | [250.00 | | [p.00 | [50.00 || ] |
~Others: Calibration Values:
Offset: Reaction Time: C12-Value C76-Value
[0.00 | |s |ms | 1647 | [198s |
Description:
|Leafwetness

Figure: channel configuration in SmartControl
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14 Soil humidity (8358.01)

Grin/Grin

Figure: connecting a soil humidity sensor to the OPUS200/300/208

Important: The soil humidity sensor is connected through a converter. The

converter is supplied with the sensor. The polarity of BNS1 and BNS2 is freely

selectable.
Configure OPUS
k2] [ [0
Select OPUS: |Schrank1 {Opus 3000 ID; 37) j|
General | Channel Configuration
Select Channel to be configured: IChanne! 1A ;]|
Channel Parameters | Logging Parameters I Relay Output
Input:
Sensor Type: Connection Type: Polarity:
|Soi|humidity :]l I2W|re Lﬂ Iunlpolar L"
Physical Units: ing Quantity:
Min: Max: Min: Max Unit:
J.0o | Jzo0.0o | | [o.0o | oo [ee ==
~Others: Calibration Values:
Offset: Reaction Time: C12-Value C76-Value
[0.00 | [e |ms | [1687 | [iass |
Description:
[Soil humiditf

Figure: channel configuration in SmartControl

Lufft
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15 Solar power supply (8160.SOL2)

Solar panel
Connector CONL1 (BAT)
PINL o BAT(+)
PIN2 BAT(-)
PIN3 n.c.
PIN4 n.c.

Spare Fuse

Fuse 5A flink, type Wickmann: Nr. 191

CONL1: Battery connection

Interface to OPUS200/208

Interface to the GSM-modem

CON2: Power supply OPUS200/208

CONS3: Power supply auxiliary circuit

CON4: Power supply GSM-modems

CON2 (OPUS20x) CON3 (AUX) CON4 (Modem)
+12V_OPUS20x  +n.c. V_Modem (+)
GND_OPUS20x ~ GND_AUX V_Modem (-)
CAN_H CAN_H n.c.

CAN_L CAN_L n.c.

Connector assignment CON1....CON4
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Connect the following components in the sequence mentioned below:
1. Interface to OPUS200/208

Interface to GSM-Modem

Power supply for OPUS200/208

Power supply for GSM-Modems

Battery (max. 12AH, * check the polarity!)

o g A w N

Solar panel (max. 40W/12V, * check the polarity!)

Important: Make sure to use only the original Lufft components for operation. Other

components may lead to incorrect operation or may destroy the system.
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16 Sizing a solar installation with OPUS200

In order to size a solar installation the average power consumption of a system must
be calculated. The average power consumption consists of the standby consumption

plus the dynamic consumption during measurement.

The typical standby consumption of an OPUS200/300 is 100pA. The power
consumption during measurement is ca. 50mA (excluding external power supply of
sensors). The measurement time is ca. 100ms + the preset reaction time of the
sensor.

The average power consumption of an OPUS200/300 module is therefore given by:

lav.= Istby + Idyn x (ton / toff)

where:
lav Average energy consumption
Istby : Standby energy consumption (ca. 100pA)
ldyn : Dynamic energy consumption (ca. 50mA)
ton : Measurement time + sensor reaction time
toff : Time between two measuring intervals
Example:

Sizing a 10 channel datalogger with a sampling rate of 60s. External sensor power

supply not connected. The reaction time is Os.

lav.= 100pA + 50mA (0.1s/60s) = 183.3pA per OPUS200

The power consumption of the total system is 416.7uA (5 Opus200).
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Important: The average power consumption increases with every data transmission.
The M20 GSM-Modem has average standby power consumption of ca. 50mA under
optimum receiving conditions. With a GSM-Modem, the average power consumption

in our example would be higher by a factor of 100.

In order to obtain a positive charge balance (charge current > discharge current), the
solar power supply in our example must be at least 417pA or 50,417mA (with GSM
data transmission). The following figure shows that the solar installation provides

sufficient power for GSM operation from mid March to end September.

Average Power/Month of Solar Panel
8160.S0OL2
120,00
100,00
< ™
= 80,00
T 60,00
g N
S 40,00 T
20,00
I~
0,00
J F M A M J J A S O N D
Month

Figure: average power/month of solar panel 8160.SOL2 for southern Germany
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17 Mains operation

Mains units 8160.SV3 or 8161.SV3 can be used for mains power supply. Mains unit
8160.SV3 can power up to 10 OPUS200/208 and mains unit 8161.SV3 up to 3
OPUS200/208.

Please see the connection details of the OPUS200/300/208 in the following

connection table:

Connection Table OPUS200/300/208 (4 pole) |OPUS_POW
PIN Earth/Ground 4 (GND)
PIN UB 12/24 5 (UB)

18 Mounting on a mast
A mast mounting kit is provided for most sensors.

This mounting kit is suitable for masts with a diameter of 40...80mm.
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