[ ] GAS SENSORS »RITTER MULTIGAS« 09.01

Fl“e'. Infrared (NDIR) & Ultraviolet (NDUV) Sensors V14

[Made in Germany I Documentation Rev. 2025-05-28

Dr.-Ing. RITTER Apparatebau GmbH & Co KG
Coloniastr. 19-23
D-44892 Bochum

Germany
Tel.: +49-(0)234 - 92293-0
Fax: +49-(0)234 - 92293-50
Email: mailbox@ritter.de

Website: www.ritter.de

Divisions:

Plastics engineering & manufacturing
Instruments engineering

Measuring instruments

Subject to alteration




[ ] GAS SENSORS »RITTER MULTIGAS« 09.02

Bmel. Infrared (NDIR) & Ultraviolet (NDUV) Sensors V14

[Made in Germany I

Documentation Rev. 2025-05-28
Content

1. General INformation ..o, 4
1.1, ThiS DOCUMENTALION ....vvvvvririrriirieriieniiniranennnnssssesssenenneeneennnnnnnenennnnnes 4
1.2. POSItioNING the SENSON ........uiiii e e 4

1.3. Treatment of Gases prior to ANAlYSIS............uuvuriimiiiimeiiiiiiiiiiiiiiinnnnes 4

1.4. Additional tube connection for flushing of the casing ....................... 5

T OF- 11 o o I 1Y 1= S 6

I G I T 0 1= 1= (o] o 1 6

1.7. Assignment of Sensor Types to possible Sensor Combinations ...... 7

IR J O 111 o] = 1[0 1S 14

1.9. Measurement of HUMId GASES.........ccuvuiiiiiieeiiiiiiiiiiiiee e eee e 15

2. Disadvantages of electrochemical (EC) sensors in comparison to the
optical gas sensors »RITTER MUltiGaSsS« ..........ceevvieeeeriiiiiiiinieeeeeeeanns 16
SCOPE OFf SUPPIY oo 16

1S <] 1 o PPN 17

LN == To IS =T =Y o) O 18
L0 B B 1Yol ¢ o (o] o RPN 18
5.2, APPICALIONS ... 18
5.3, SPECIfICALIONS ..o 18
5.4. Table of Standard Measurement Ranges ..........cccovvvvvivieiiieeeeeeennn, 20
5.5. Table of Detection Limits (= 3 o) in Percent of Full Scale (FS) ...... 21
5.6. ReCalibrations ...........cooiiiiiiiiiiiice e 21

6. UHraviolet SENSOIS...ciii i e e e e e 22
B.1. DESCHPUON .....ceeeieeeecce e et e e e e aaaaes 22
6.2, APPINCALIONS ... 22
6.3. Specifications NDUV SENSOr........cccoovviiiiiieieeieeeeeeeeeeeeeeeeeeeeeeee 22
6.4. Specifications HzS SENSOI........uuuiiiiiieeiiieecie e, 24
6.5. Specifications UVRAS SENSOr.........ccoooveeeiiiiiieeeeeeeeeeeeeeeeeeeeeeeee 26
6.6. Table of Standard Measurement Ranges...........cccceeeevveiiieeeeeeeee, 28
6.7. Table of Detection Limits (= 3 o) in Percent of Full Scale .............. 28
6.8. Recalibrations ............cooo oo 29

7. Options (installed inside of the sensor casing) ......ccoooevvvveeiiiiinnneenn. 30
7.1, OXYQEN SENSON ..ceuiiiiiiii ettt e et e ettt e et e et e e e et e e eaaa s 30
7.2, PrESSUIE SENSON ....iiiiiii ettt e et e et e e e aaa s 32
Pressure Sensor for IR SENSOIS.......ccovvviivviiiiiiiiiiee e, 32

Pressure Sensor for UV SENSOrS......coiiviivviveeiiiiiee e 32

7.3. HUMIAILY SENSOI....uiiiiiiiii e e e 33

Subject to alteration




[ ] GAS SENSORS »RITTER MULTIGAS« 09.03

Fmel. Infrared (NDIR) & Ultraviolet (NDUV) Sensors V14

[Made in Germany I

Documentation Rev. 2025-05-28
7.4. Automatic Zero-point Adjustment by Air ... 35
7.5. Automatic Zero-point Adjustment by Nitrogen ..........ccccceeeeeeeeinnnn, 36
7.6. LCD-Display for SEnsor CasiNg........ccccvvvuuriiiiiieeeeereiiiiiianeeeeaeeeennns 37
7.7. Analog Voltage OULPUL ........cooeeiiieeeeeeeeeeeeeee e 37
7.8. Heating and Thermostatting of Sensor Casing ..............ccoeeeeeeeeennn. 38
7.9. Tube Port for Flushing of Casing..........ccouvviieiiiiieiiiiiciiee e, 39
A O T (= RO UOPPPRESRR 39
8. Display for Sensor Casing TYPE L.....cuciieiiieiiiiiiiiieie e 41
8.1. Stand Bracket/ Carrying Handle .............cccoooeeii i, 41
8.2. Startup Phase ... 41
8.3. Measurement Display SCreen.........cccooeeeeeiiieeeeeeeeeeeeeeeeeeeeee 42
8.4. Measurement Display Refresh .........ccccoiiiiiiii e, 42
8.5. Default SEttNGS......uvviiii i 42
8.6. Menu Navigation — Description of Menu Items ...............ccoeeeeeee. 42
8.7. Menu Navigation — Overview of Menu Iltems..............cceeeeeeeeeeeeeenn. 45

Subject to alteration




[ ] GAS SENSORS »RITTER MULTIGAS« 09.04

Bmel. Infrared (NDIR) & Ultraviolet (NDUV) Sensors V14

[Made in Germany I Documentation Rev. 2025-05-28

1. General Information

1.1. This Documentation

This documentation has been prepared with the greatest possible care. However, it is in-
tended for specialist personnel who are familiar with the principles of gas measurement
technology. Basic questions about measurements of gas concentrations, cross-sensitivi-
ties etc. can therefore not be answered with this documentation. If necessary, please con-
sult the relevant special literature and/or qualified personnel.

1.2. Positioning the sensor
The sensor must not be used:

e in potentially explosive atmospheres
¢ in flow direction after a MilliGascounter

Additional recommendations:
e The gas to be analysed should have a stable flow rate between 5 and 300 ltr/h.

e If an external pump is used it should have no pressure fluctuations and no back pres-
sure

1.3. Treatment of Gases prior to Analysis

» The gas must be free of particles in order to prevent a blockage of the sensor cuvette.
RITTER offers an optional inline particle filter (see par. 7.10 “Filter”’). However, it's the
user's responsibility to check whether this filter is suitable for the intended application.
Furthermore, the filter must be checked regularly und replaced if necessary.

» Condensation must not occur inside of the sensor. Condensation can be prevented
by:
o Drying of the gas to be analysed to control the dew point to a value below that of the
sensor's ambient temperature. This can be done by using an electric cooler.

o Condensation trap in the gas line in front of the sensor

o Heating the sensor and/or sensor cuvettes
(see par. 7.8 “Heating and Thermostatting of Sensor Casing”)

» The gas must not contain aggressive components which could damage the sensor
materials unless it has been expressly designed for this gas(es). The used materials
are described ...

... in par. 5.3 for NDIR sensors and
... iIn par. 6.3 ff for NDUV sensors.
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1.4. Additional tube connection for flushing of the casing

The gas lines inside the casing and the measuring cuvette are gas-tight by means of O-
rings and other gas-tight connections. However, as with all connections, a leakage rate,
however slight, cannot be ruled out. With an additional tube connection for flushing of the
casing, an accumulation of the measuring gas inside the casing can be prevented.

In the case of toxic or aggressive gases, a suction line can be connected via this tube
connection, which creates an under-pressure inside the housing thus preventing the gas
from escaping from the casing.

In case of ignitable gases (methane, hydrogen, etc.), a pressure or suction line can be
connected via this tube connection creating an over- or under-pressure inside the casing
thus preventing the accumulation of an ignitable gas mixture.

Please note: H2S can be perceived as an unpleasant smell even in the ppb range. Even
with an O-ring seal, micro-leaks can occur, which can be extracted by flushing the housing.
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1.5. Casing Types

Type 1

|
if

pc2v  use

1.6. Dimensions

Type 1 Type 2
A 171 mm 444 mm
B 290 mm D 305 mm
C 86 mm 145 mm
. Empty: 7.5 kg
2) +
Weight, approx. 2" kg Incl. 9 x IR: 13 kg

Connections gas in-/outlet

PVDF screw-type tube connection
for tube @ 4/ 6, mm

Interfaces

Standard: USB
Options: RS232, CANbus, CANopen

Power supply

24 V DC, incl. plug-in power supply unit
Input: 100-240 V-AC, 50/60 Hz

D May be larger with cuvettes for ppm measurement ranges
2 Depending on type and number of built-in sensor modules
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1.7. Assignment of Sensor Types to possible Sensor Combinations

Part 1: Pre-configured sensors, incl. casing type 1 with gas connection fittings,
data interface, plug-in power supply - ready for use

Part 2: Pre-configured sensors, incl. casing type 2 with gas connection glands,
data interface, fittings, data interface, plug-in power supply - ready for use

Part 3: Individually combinable sensor modules, composition according to customer speci-
fication, delivery incl. housing in suitable size according to number and type of
modules - ready for use

Part 4: Casings for sensor modules, assembled according to customer's specification
Part 5: Built-in options mounted inside of the casing

Part 6: Accessories / options

Part 1: Pre-configured Sensors
Incl. casing type 1 with gas connection fittings, data port, power supply
Ready for use

Number of Number of

Group of

Sensor Type: Article Detectable P Detectable
Gases ! Gases :

RMS-xxx No. Gases in Gases in

IR . uv .

this Group this Group

Group of

XXX =

mono IR1 2678 Ork s

XXX =

duo IR2 2742 CHq 2

* Calibration with Propane
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Number of Number of
. Group of Group of
Sensor Type: Article Detectable Detectable
Gases ) Gases .
RMS-xxx No. IR Gases in UV Gases in
this Group this Group
CO,
Cco
N>O
XXX =
trio IR3 2743 CHg4 3
CoHm*
CFa
SFs
SO,
= NO;
o 2749 1
mono UV1 o}
Cl; £0.5%
XXX = SO,
mono UV1 2763 . 1
resist Cl; <30%
S0, <0.5%
XXX = NO;
duo UV2 2766 O3 2
Cl><0.5%
CO;
CcoO
N,O SO,
XXX = NO;
duo IR1+UV1 2797 CHa ! O3 1
CoHm* Cl, <5%
CFa
SFe
CO;
Cco
N,O SO,
XXX = 1 NO; ’
trio IR1+UV2 CHa 03
CoHm* CL2 £0.5%
CFa
SFs

* Calibration with Propane
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Part 2: Pre-configured Sensors
Incl. casing type 2 with gas connection fittings, data port, power supply
Ready for use

Number of Number of
. Group of Group of
Sensor Type: Article Detectable Detectable
Gases . Gases .
RMS-xxx No. IR Gases in UV Gases in
this Group this Group
XXX =
<
mono UV1 2672 T ?T']OOO 1
H.S < 5.000 ppm PP
XXX =
mono UV1 2855 HyS < 1% 1
H2S < 1%
oo = SO,
N 2812 NO; 3
UVRAS
NO
CO,
co
XXX = N20
duo IR1 H,S
N 2959 CHa 1 <5000ppm 1
H,S < 5000 ppm CoHm*
CFa
SFe
CO;
co
XXX = N20
duo IR1 H2S <£1%
+ 2960 CH4 1 NO 1
[H2S <1% / NO] CoHm*
CF4
SFe

* Calibration with Propane

Ready for use

Part 3: Individually combinable sensor modules
Composition according Customer Specification
Delivery incl. casing of suitable size according to number and type of modules

Subject to alteration
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Sensor Type:
RMS-xxx

Article
No.

Group of
Gases
IR

Number of
Detectable
Gases in
this Group

Group of
Gases
uv

Number of
Detectable
Gases in
this Group

XXX =
Mod IR1

2813

CO,
Cco
N2O
CHa
CoHm*
CF4
SFe

XXX =
Mod IR2

2814

CO2
co
N20
CHq
CnHm*
CF4
SFs

XXX =
Mod IR3

2815

CO,
co
N-20
CH4
CoHm™*
CF4
SFe

* Calibration with Propane
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Number of Number of
. Group of Group of
Sensor Type: Article Detectable Detectable
Gases . Gases .
RMS-xxx No. IR Gases in UV Gases in
this Group this Group
SO,
_ NO;
XXX =
Mod UV1 2830 0s !
Cl; £0.5%
XXX = SO,
Mod UV1 1
resist Cl2 <30
XXX =
Mod UV1 2841 H.S 1
H>S < 5.000 ppm
XXX =
Mod UV1 2856 H.S 1
H2S <£1%
SO,
XXX = NO;
Mod UV2 2831 O3 2
Cl; <5%
XXX = >0:
Mod UVRAS 2917 ':1%2 3
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Part 4: Casings for Sensor Modules assembled
according to Customer Specification

Suitable for
RMS-Cas-2 (V) 2817 Casing type 2 multiple modules
444 x 305 x 145 mm
Suitable for
RMS-Cas-3 (V) 2818 Casing type 3 multiple modules
444 x 305 x 189mm

Part 5 Built-in Options

2795 0-25%
RMS-02 (2) 3) Oxygen Sensor
2767 0-100%

Oxygen Sensor

RMS-02-resist ®) | 2824 )
H,S resistant

0.5-35%

800 - 1200 mbar abs.

RMS-P (2)3) 2771 Pressure Sensor )
Resolution <1 mbar
Pressure Sensor 0.2 - 3.5 bar abs.
RMS-P-resist (3) 282
S-P-resist 825 H>S resistant Resolution 2 mbar
RMS-H (2 3) 2773 Humidity Sensor 0-100% RH

4 Analog output ports
for 4 separate gas
concentrations, 16 bit

Analog Voltage Output

RMS-A/O 2648 0-2V /0-5V / 0-10V

Heating and thermo-
RMS-CasHeat 2954 Thermostatted Casing statting of the sensor
casing at 50°C

(M) Casing type depends on the type and number of built-in sensor modules
(2) Not suitable for SO,, Cl, H,S

) Available as supplement to IR or UV sensor only

Casing Type 1 Casing Type 2

Subject to alteration
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Part 6: Accessories / Options
XXX = . . For zero-point calibra-
Cal-ZP-N 2805 Calibration Gas N tion of all gases
oo = Control of flow rate
2806 Mini Flow Valve for calibration gas bottle
Flow-V .
incl. manometer
Category 1 gases: CO,
oo = Calibration with special | CO < 10Vol-%, N;O, CHa,
Cal-CG-Catl 2948 carrier gas (Ar, H2, He) CnHm, CF4, SFe, O3,
for gases category 1 CLz, NO, NO,
S0O; < 10Vol-%
oo = Calibration with special Category 2 gases:
Cal-CG-Cat2 2949 carrier gas (Ar, H2, He) CO > 10Vol-%, HJS,
for gases category 2 SO, > 10Vol-%
Category 1 gases: CO,
XXX = Recalibration for gases CO < 10Vol-%, N2,
Cal-ReCal-cat1 | 220 category 1 CH4, CaHm, CFs, SFe,
O3, CLz, NO, NO,,
S0O; < 10Vol-%
. . Category 2 gases:
XXX = Recalibration for gases
Cal-ReCal-Cat2 2951 category 2 ° €O >10Vol-%, Has,
SO; > 10Vol-%

Subject to alteration
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1.8. Calibrations
Depending on the number of gases to be analysed, a suitable calibration gas must be se-
lected. Furthermore, the type of gas also influences the optimal calibration gas. Because of
the almost infinite number of possible combinations, the following list should therefore only
be understood as a first overview.

1. One gas: Calibration in N2

2. Two gases:

a) Binary gas mixture:
Definition: The sum of the concentrations of both gases is 100%.

The Calibration takes place in the respective other gas "gas in gas".
(e.g. COz in CH4, CH4 in CO2)

b) For specific measuring ranges, e.g. CO2 0-10 Vol.% and CO 0-20 Vol.%, a calibra-
tion of one gas at a time is carried out in nitrogen No.
For specific measuring ranges such as CO2 0-10 vol.% and CO 0-20 vol.%, a cali-
bration of one gas each is carried out in nitrogen N2. The calibration would be car-
ried out in the above example as follows:
- CO2 10 Vol.% + 90 Vol.% N2
- CO 20 Vol.% + 80 Vol.% N2

3. Three and more gases: The cross-sensitivity and, if necessary, the carrier gas depend-
ency of the individual gas components must be checked individually. Then, for exam-
ple, gas 1 and gas 2 can be defined as binary (and calibrated as "gas in gas") and gas
3 can be calibrated in No.

Subject to alteration
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1.9. Measurement of Humid Gases
When measuring humid gases, it is essential to prevent condensation of the water vapour
inside the sensor. The following diagram shows the maximum water vapour concentration
( = absolute humidity) in volume % as a function of temperature at the standard pressure

1013 mbar.
It can be seen from the diagram:

e At room temperature, no condensation occurs up to a maximum humidity of
2 vol.%.

e Condensation occurs at concentrations above the curve shown.

H,0 Concentration (= absolute humidity) @ 1013hPa
20

18

—— Concentration (= abs. humidity) @ 1013hPa

16

14

12

10

H,0 Concetration [Vol.%]

0 5 10 15 20 25 30 35 40 45 50 35 60 65

Temperature [°C]

Condensation can be prevented by the following measures:

¢ Condensate trap or gas cooler in flow direction in front of the sensor. Please note:
This will increase the dead space in front of the sensor.

¢ Installation of a heating element with thermostatting in the sensor casing - see
para. 7.8. With this heating element, a temperature increase of up to 45°C is possi-
ble. Thus, condensation can be prevented up to a water vapour concentration (abs.
humidity) of approx. 12 vol.%. Please note: In addition to heating the sensor,
the external gas lines/tubes from the gas source to the sensor unit must also
be heated.

With the optional humidity sensor (see para. b)) the relative humidity can be measured in

the measuring range of 0 ~ 100% rH. Furthermore, the absolute humidity can be measured
as well in g/m3. Both values are displayed in the supplied software.

Subject to alteration
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2. Disadvantages of electrochemical (EC) sensors
in comparison to the optical gas sensors »RITTER MultiGas«

e EC sensors become "blind" over time and then display a constant value, usually zero. This
suggests misleadingly a stable zero point.

e EC sensors must therefore be replaced preventatively every 0.5 - 2 years, after replace-
ment the sensor must be recalibrated, as the tolerances of EC sensors are relatively high.
This causes supplementary additional costs.

¢ With EC sensors, mutual influence and deterioration occur by different gases, e.g. NO2
damages the SO; sensor and vice versa.

o EC sensors react very strongly to hydrogen. Such sensors are therefore unusable for accu-
rate measurements even at the smallest concentrations of H; in the gas mixture.

¢ In many countries (e.g. in China) EC sensors are forbidden by law with governmental in-
spection and approval measurements, because they show too low values if they are con-
taminated or aged. The user then receives "false positive" values.

e The lifetime of the EC cells is already reduced during storage; therefore, the storage should
only be a few weeks.

e The response time (tq) is relatively long compared to the optical measuring methods -
mostly about 30 sec. Optical systems are in the range < 5 sec.

¢ Due to the measuring principle of the EC sensors there is always a chemical reaction be-
tween the test gas and the sensor. By this reaction, small quantities of the test gas compo-
nents are converted. For example, CO is converted into CO,. With low quantities of test
gas, measurements beyond the gas sensor can therefore be influenced because fewer CO
molecules are present in the gas sample.

3. Scope of Supply

No. of ltem
Items
1 Document folder including ...
e Calibration Certificate
e Data Sheets
e Software Manual
1 Sensor in table top casing
Plug-in power supply unit
1 Input: 100-240 V-AC, 50/60 Hz, 0.4 A
Output: 24 V-DC, 0.5 A, 12 W or 36 W (H.S / UVRAS sensor)
1 Data acquisition software (on USB memory card)
Connection cable sensor = computer
1 Standard: USB V2.0 A/B, 1 m
Option: RS232, D-Sub socket 9pol. on the unit,
connection cable [1x D-Sub male 9pin - 1x D-Sub female 9pin], 2 m
3m Viton tubing @ 4 mm / @, 6 mm

Subject to alteration
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4., Setup
1. Unpack all items carefully

2. Install the data acquisition software according to the “RITTER MultiGas Software Manual”.
Don’t start the software at this point in time.

3. Positioning of the sensor:

a) The sensor must not be used in explosive environments or in harsh environmental con-
ditions (e.g. high condensing humidity, strong air currents, aggressive atmospheres,
outdoors without housing).

b) If the sensor is used in combination of a RITTER MilliGascounter, the sensor must be
positioned (in flow direction) in front of the MilliGascounter if this MilliGascounter is filled
with HCI solution. Otherwise, the sensor could be damaged by the HCI vapour coming
out of the MilliGascounter.

c) Place the sensor next to the gas source
Please note: A tube connection between gas source and sensors that is as short as
possible allows a small dead space created by the tubing. In turn, a small dead space
enables a fast response time of the sensor.

4. Connect the power supply unit to the mains and to the »DC 24 V« socket on the rear (cas-
ing type 1) or front (casing type 2) of the sensor.

5. Connect the data acquisition cable to the respective socket at the rear side of the sensor
and to the computer:

a) USB cable to the socket “USB”
b) RS232 cable to the socket “RS 232” (option)

6. Connect the gas source to the gas inlet port of the sensor by using the provided tubing as
follows:

a) Remove the screw caps as well as the red rubber caps of the transport lock from the
gas inlet and gas outlet.

b) Slide the screw cap onto the end of the gas inlet tube with the thread of the screw cap
facing the tube end.

c) Push the tube onto the cone in the center of the gas inlet port.
d) Slide the screw cap to the gas inlet port and screw it hand-tightly in place.

7. If applicable: Connect the gas outlet port of the sensor to other components such as gas
sampling bags, exhaust tubing etc.

e The connection of the tube to the gas outlet port takes place in the same way as de-
scribed above.

8. Switch-on the power switch at the front side of the sensor casing.

9. Start the software and open the COM port(s) of the connected sensor module(s) according
to the software manual.

The »RITTER MultiGas« Sensor is now ready for use.

Subject to alteration
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5.

Infrared Sensor

5.1. Description

Gas analysis based on the NDIR tech-
nique is an established method to deter-
mine the concentrations of gases in com-
plex mixtures. The »RITTER MultiGas«
sensors use new optical components for
optimal analysis results: Up t

0 3 optical filters analyse the gas which
flows through the sensor as one gas
stream. The optional oxygen, pressure,
and humidity sensors are in-line with the
same single gas stream.

The individual internal modules are
sealed by means of O-ring connections.

In order to achieve an optimum adaptation
to the required measuring range, the
lengths of the modular measurement cells
(= cuvettes) can be implemented in the
range of 5 mm (large measurement range
in percentage level) up to 250 mm (small
measurement range in ppm level).

Cuvettes with a length =20 mm are
coated with a resistant gold layer in order
to improve the reflection properties for

5.2. Applications
» Biogas / natural gas analysis
» Environmental and Process Meas-
urement
» TOC analysers

5.3. Specifications
General Features

low concentration level detection. Cu-
vettes used with aggressive gases are
gold-coated as well.

The other internal mechanical parts are
made out of aluminium, optionally out of
stainless steel.

For fast response applications the meas-
uring system delivers a stable result within
teo = 3 seconds.

The entire unit can be disassembled for
easy maintenance/service.

Continuous Emission Monitoring
(CEM)

Elemental analysis

Industrial gas analysis

Innovative NDIR Sensor

Measurement technology

(non-dispersive infrared sensor)

Detectable gases CO,, CO, N20, NO, CHa, CrHm *, CF4, SFe

Number of simultaneously detect-
able gases

Measurement ranges

max. 3 per sensor unit

See par. 5.4 or
https://www.ritter.de/en/products/sensors#ranges

5~ 300 ltr/h

Flow rate range For higher flow rates the sensor can be operated
in bypass

Max. gas inlet pressure 300 mbar

Pressure loss (without additional
optional sensors)

Temperature compensation Yes

10 @ 100/35 @ 200/ 70 @ 300 [mbar @ ltr/h]

Subject to alteration
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Data acquisition software Yes
Lifetime of IR radiation source > 40 000 h

Measurement cuvette

Cuvette sealing
Internal tubing
Casing
Dimensions

Weight

Gas connections

Measurement Data
Linearity error
Repeatability

Long term stability zero

Long term stability span

Temperature influence of zero
point
Temperature influence of span

Cross sensitivity
Pressure influence
Warm-up time
Response time (tgo)

Sampling frequency by software
Detection limit (3-0)
Resolution

Water vapour

Electrical Features
Power supply

Average power consumption
Interfaces

Analogue voltage output (option)

Aluminium, with measurement ranges <1%
gold-plated inside

Viton O-ring

FKM / Viton ™ (fluorinated rubber)
High-quality table-top casing, aluminium
W xHxL171 x 86 x 290 mm

approx. 2 kg

PVDF screw-type tube connection for tube
@i 4mm, G, 6 mm

<+x1%F.S.

+ 0.5% F.S.

<+ 2% F.S. / week
<% 2% F.S. / month

<1% F.S./10K

<2%F.S./ 10K
<2%F.S.

< 1.5% / 10hPa of reading
2 min

= 3 sec

<10 Hz

See par. 5.5 or
https://www.ritter.de/en/products/sensors#limits

0.5 x detection limit

No influence with measurements of CO, and
CHa4

24 VDC, incl. power plug 100~240 VAC,
50/60 Hz = 24 VDC

< 1W

standard: USB
options: RS232, CANbus, CANopen
incl. data transmission cable 1 m

0-2Vv/0-5V/0-10V

Subject to alteration
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Climatic Conditions
Operating temperature +15~ +45 °C
Storage temperature —20 ~ +60 °C

Operating pressure

Ambient humidity

* Analysis of CyHm:
The calibration of sensors for CyHm will be performed with propane. Aromatic hydrocarbons
are also measured but with a different weighting. This means that the sensitivity of the sen-

sor is significantly smaller with these gases than with other hydrocarbons.

800 ~ 1200 hPa (mbar)
0 ~ 95% rel. humidity

Condensing inside of sensor must be

prevented!

5.4. Table of Standard Measurement Ranges

Full Scale | CO, CO N2O CHs | CoHn? CFa SFs H.O
100 vol. % X X X
50 vol. % X X
30 vol. % X
20 vol. % X
10 vol. %
5 vol. %
2 vol. % X
1 vol. % X X X X
5,000 ppm X X X X X
2,000 ppm X X X X X
1,000 ppm X X X X X X
500 ppm X X X
300 ppm X
100 ppm X X
50 ppm X

D Measurement range = Zero to Full Scale (FS)
Sensors are calibrated in the same range “Zero to Full Scale (FS)”

2 Calibration with Propane
Other ranges on request

Subject to alteration
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5.5. Table of Detection Limits (= 3 o) in Percent of Full Scale (FS)
Full Scale | CO: CO N20 CHa CiHm CFa SFs H20
100vol. % | <0.1% | <0.2% | <0.1% | <0.1% | <0.1% | <0.2% | <0.1%
50vol. % | <0.1% | <0.2% | <0.1% | <0.1% | <0.1% | <0.2% | <0.1%
30 vol. % <0.2% | <0.1% | <0.1% | <0.1% | <0.2% | <0.1%
20 vol. % | <0.1%
10vol. % | <0.1% | <0.2% <0.1% | <0.2%
5vol. % | <0.1% | <0.2% <0.1% | <0.2%
2 vol. % 0,005%
lvol. % | <0.1% | <0.2% <0.1% | <0.2%
5,000 ppm | <0.1% | <0.2% <0.1% | <0.2%
2,000 ppm | <0.1% | <0.3% | <0.1% | <0.3% | < 0.5%
1,000 ppm | <0.1% | <0.5% | <0.1% | <0.5% | <0.5%
500 ppm | <0.1% | <0.5% | <0.1%
300 ppm | <0.1% <0.1%
100 ppm | < 0.3% <0.3%
50 ppm | < 0.3%

5.6.

Definition of Detection Limit

The Detection Limit is the smallest measurement value which can be obtained with a specific
uncertainty. This uncertainty includes the resolution, noise and stability of the gas sensor for
a specific gas and specific measurement range. For evaluation of the detection limit value,
several single measurements are taken at the identical measurement conditions. With the
obtained single measurement results the standard deviation “Sigma” (o) is calculated. The
values given in the table equal the triple amount of Sigma.

Recalibrations

The following recalibration intervals are recommended for IR sensors:

Zero-point: Weekly with air or an inert gas, e.g. Nitrogen

The recalibration of the zero point is described in the software manual.
¢ End-point (full scale): Every 3 months with suitable calibration gas

Subject to alteration




[ ] GAS SENSORS »RITTER MULTIGAS« 09.22
Fmel. Ultraviolet Sensors (NDUV & UVRAS) V14
[Made in Germany ]| Data Sheet Rev. 2024-03-05

6. Ultraviolet Sensors

6.1. Description

The »RITTER MultiGas« UV sensor is the
world’s first gas analysis module based on
miniaturized UV-LEDs. The stability and
lifetime of these UV-LEDs enables high-
precision gas analyses down to the ppm
range. By using two UV-LEDs two gases
can be detected simultaneously. Further-
more, with this approach measuring
ranges from ppm to Vol.-% can be real-
ized.

In the spectral range from 200 nm to 500
nm, nitrogen oxides (NO+NO,), aromatic
hydrocarbons, hydrogen sulphide, ozone,
sulphur dioxide and chlorine can be relia-
bly detected with this new sensor platform.

The entire unit can be disassembled for
easy maintenance/service.

The individual internal modules are sealed
by means of O-ring connections.

In order to achieve an optimum adaptation
to the required measuring range, the
lengths of the modular measurement cells
(= cuvettes) can be implemented in the
range of 5 mm (large measurement range

6.2. Applications
» Biogas / natural gas analysis
» Environmental and Process Meas-
urement
» TOC analysers

6.3. Specifications NDUV Sensor
General Features

in percentage level) up to 250 mm (small
measurement range in ppm level).

Cuvettes with a length = 20 mm are coated
with a resistant gold layer in order to im-
prove the reflection properties for low con-
centration level detection. Cuvettes used
with aggressive gases are gold-coated as
well.

The internal mechanical parts are made
out of aluminium, optionally out of stainless
steel.

For fast response applications the measur-
ing system delivers a stable result within
t90 = 1-2 seconds.

» Continuous Emission Monitoring
(CEM)

» Elemental analysis

» Industrial gas analysis

Innovative NDUV Sensor

Measurement technology

Detectable gases

Number of simultaneously detect-
able gases

Measurement ranges

max. 2

(non-dispersive ultraviolet sensor)
SOz, NO2, O3, Cl2

See par. 6.6 or
https://www.ritter.de/en/products/sensors#ranges

5 ~ 300 ltr/h

Flow rate range For higher flow rates the sensor can be operated
in bypass

Max. gas inlet pressure 300 mbar

Subject to alteration



https://www.ritter.de/en/products/sensors#ranges

Ritter

‘ Made in Germany I

GAS SENSORS »RITTER MULTIGAS« 09.23
Ultraviolet Sensors (NDUV & UVRAS) V14
Data Sheet Rev. 2024-03-05

Pressure loss (without additional
optional sensors)

Temperature compensation
Data acquisition software
Lifetime of UV radiation source
Measurement cuvette

Cuvette sealing

Internal tubing

Casing

Dimensions

Weight

Gas connections

Measurement Data
Linearity error
Repeatability

Long term stability zero N>

Long term stability span

Temperature influence of zero
point
Temperature influence of span

Cross sensitivity
Pressure influence
Warm-up time
Response time (tgo)

Sampling frequency by software
Detection limit (3-0)

Resolution

Electrical Features
Power supply
Supply current (peak)

Average power consumption

Interfaces

Analogue voltage output (option)

10 @ 100/ 35 @ 200/ 70 @ 300 [mbar @ ltr/h]

Yes

Yes

> 8000 h

Stainless steel with silicone coating inside
Viton O-ring

FKM / Viton ™ (fluorinated rubber)
High-quality table-top casing, aluminium
W xH XL 464 x 189 x 305 mm

approx. 6.5" kg

PVDF screw-type tube connection for tube
@i 4mm, G, 6 mm

<+x1%F.S.

+0.5% F.S.
<+1%F.S./24h
<% 1% F.S./ month

<1% F.S./ 10K

<2%F.S./ 10K

<2%F.S.

< 1.5% / 10hPa of reading

1 min (initial), <60 min for full specification
1.5-15sec

<10 Hz

See par. 6.7 or
https://www.ritter.de/en/products/sensors#limits

0.5 x detection limit

24 VDC, incl. power plug 100~240 VAC,
50/60 Hz = 24 VDC

<04 A

<75W

standard: USB
options: RS232, CANbus, CANopen
incl. data transmission cable 1 m

0-2v/0-5V/0-10V

Subject to alteration
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6.4.

Climatic Conditions
Operating temperature
Storage temperature

Operating pressure

Ambient humidity

Specifications H,S Sensor

The H.S sensor works according to the princi-
ple of non-dispersive UV absorption (NDUV).

The measuring wavelength used is in the lower
nanometer range, which enables interference-
free measurements with water vapour and hy-
drocarbons. This makes the sensor ideal for
use in biogas measurements, as accompany-
ing gases such as NHz, CO;, CHs and H2O do

+25 ~+45°C
—-20 ~ +60 °C

800 ~ 1200 hPa (mbar)

0 ~ 95% rel. humidity
Condensing inside of sensor must be prevented!

not affect the accuracy of the measurements.

General Features
Measurement technology

Detectable gases

Number of simultaneously detect-
able gases

Measurement ranges

Flow rate range

Max. gas inlet pressure

Pressure loss (without additional
optional sensors)

Temperature compensation
Data acquisition software
Lifetime of UV radiation source
Measurement cuvette

Cuvette sealing

Internal tubing

Casing

Dimensions of module

Weight of module

Innovative NDUV Sensor
(non-dispersive ultraviolet sensor)
Dual beam

H>S, SOz, CH4

max. 2

See par. 6.6 or
https://www.ritter.de/en/products/sensors#ranges

5 ~ 300 Itr/h

For higher flow rates the sensor can be operated
in bypass

300 mbar

10 @ 100/ 35 @ 200/ 70 @ 300 [mbar @ ltr/h]

Yes

Yes

> 8000 h

Stainless steel with silicone coating inside
Viton O-ring

FKM / Viton ™ (fluorinated rubber)
High-quality table-top casing, aluminium
W x H x L 300 x 100 x 81 mm

approx. 1670 g

Subject to alteration
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Gas connections

Measurement Data
Linearity error
Repeatability

Long term stability zero N>

Long term stability span

Temperature influence of zero
point
Temperature influence of span

Cross sensitivity
Pressure influence
Warm-up time
Response time (tgo)

Sampling frequency by software
Detection limit (3-0)

Resolution

Electrical Features
Power supply

Supply current (peak)

Average power consumption
Interfaces

Analogue voltage output (option)

Climatic Conditions
Operating temperature
Storage temperature

Operating pressure

Ambient humidity

PVDF screw-type tube connection for tube
@i 4Amm, @, 6 mm

<+ 1%F.S.

+0.5% F.S.

<+1% F.S./24h
<% 1% F.S. / month

<1%F.S./10K

<2%F.S./ 10K

<2%F.S.

< 1.5% / 10 hPa of reading

1 min (initial), < 15 min for full specification
1.5-15sec

<10 Hz

See par. 6.7 or
https://www.ritter.de/en/products/sensors#limits

0.5 x detection limit

24 VDC, incl. power plug 100 ~ 240 VAC,
50/60Hz = 24 VDC

<04A

<75W

standard: USB
options: RS232, CANbus, CANopen
incl. data transmission cable 1 m

0-2V/0-5V/ 0-10V

+5~+45°C
—20 ~ +60 °C

800 ~ 1200 hPa (mbar)

0 ~ 95% rel. humidity
Condensing inside of sensor must be prevented!

Subject to alteration



https://www.ritter.de/en/products/sensors#limits

Ritter

[Made in Germany I

GAS SENSORS »RITTER MULTIGAS«
Ultraviolet Sensors (NDUV & UVRAS)

Data Sheet

09.26
V14

6.5. Specifications UVRAS Sensor

For the detection of NO an EDL (elec-
trodeless gas discharge lamp) is used. In
the EDL, N2 and O are converted to NO
and produce a selective UV radiation.
With this radiation, a cross-sensitivity-free
NO measurement is made possible. This
method is called UV resonance absorp-

tion spectroscopy (UVRAS).

A combination of both the UVRAS and
NDUV technology allows the simultane-

ous gas analysis of NO, NO; and SOz in
the lower ppm range which is particularly important in flue gas analysis (Continuous Emis-

sion Monitoring, CEM).

General Features
Measurement technology

Detectable gases

Number of simultaneously detect-
able gases

Measurement ranges

Flow rate range

Pressure loss (without additional
optional sensors)

Additional heated and thermostat-
ted enclosure for UVRAS module
inside of sensor casing

Temperature compensation

Data acquisition software
Lifetime of UV radiation sources

Measurement cuvette
Cuvette sealing
Internal tubing
Casing

Dimensions

Weight

Gas connections

UV resonance absorption spectroscopy
(UVRAS)

NO, NOz, SO2

max. 3

See par. 6.6 or
https://www.ritter.de/en/products/sensors#ranges

5~ 300 ltr/h

For higher flow rates the sensor can be operated
in bypass

10 @ 100/35 @ 200/ 70 @ 300 [mbar @ ltr/h]

Yes

Yes

Yes

LED > 20 000 h (NO2, SO2)
EDL> 8 000 h (NO)

Stainless steel with silicone coating inside
Viton O-ring

FKM / Viton ™ (fluorinated rubber)
High-quality table-top casing type 2, aluminium
W x H x L 464 x 189 x 305 mm

approx. 6.5" kg

PVDF screw-type tube connection for tube
@i 4mm, @, 6 mm

Subject to alteration

Rev. 2024-03-05
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Measurement Data
Linearity error
Repeatability

Long term stability zero N>

Long term stability span

Temperature influence of zero
point

Temperature influence of span

Cross sensitivities

Pressure influence
Warm-up time
Response time (tgo)

Sampling frequency by software
Detection limit (3-0)

Resolution

Electrical Features
Power supply

Supply current (peak)
Inrush current

Power consumption (peak)
Interfaces

Analogue voltage output (option)

Climatic Conditions
Operating temperature
Storage temperature

Operating pressure

Ambient humidity

<+ 1%F.S.

+0.5% F.S.

<3 ppm/ 24h

<+ 1% F.S./ month

<1%F.S./10K

<2%F.S./10K

500 ppm NO2 < Z2ppm
100 ppm SO, < 2ppm
100 ppm N2O < 10ppm
20°C D.P. H.O < 10ppm

< 1.5% / 10hPa of reading
1 min (initial), <60 min for full specification
1.5~ 15 sec

<10 Hz

See par. 6.7 or
https://www.ritter.de/en/products/sensors#limits

0.5 x detection limit

24 VDC, incl. power plug 100~240 VAC,
50/60 Hz = 24 VDC

15A
0.2~0.7A

36 W

standard: USB
options: RS232, CANbus, CANopen
incl. data transmission cable 1 m

0-2V/0-5V/ 0-10V

+5 ~ +40 °C
—20 ~ +60 °C

800 ~ 1200 hPa (mbar)

0 ~ 95% rel. humidity
Condensing inside of sensor must be pre-
vented!

Subject to alteration



https://www.ritter.de/en/products/sensors#limits

GAS SENSORS »RITTER MULTIGAS« 09.28

Fmel. Ultraviolet Sensors (NDUV & UVRAS) V14

[Made in Germany | Data Sheet Rev. 2024-03-05

6.6. Table of Standard Measurement Ranges

Full Scale? Os CL, H.S NO NO>

0
e

30 vol. %
10 vol. %
5 vol. %

1 vol. %
5,000 ppm
2,000 ppm
1,000 ppm
500 ppm
300 ppm
100 ppm X
50 ppm X
10 ppm X

x
X X X X X X X X
X X X X X
X X X X X
X X X X X X X X
X X X X X X X X X X X

1 ppm X

D Measurement range = Zero to Full Scale (FS)
Sensors are calibrated in the same range “Zero to Full Scale (FS)”

Other ranges on request

6.7. Table of Detection Limits (= 3 o) in Percent of Full Scale

Full Scale Os CL; H.S NO NO: SO,
100 vol. %
50 vol. %
30 vol. % <0.1%
20 vol. %
10 vol. % <0.1% <0.1%
5 vol. % <0.1% <0.1%

1 vol. % <0.1%
5,000 ppm <0.1%
2,000 ppm | <0.1% <0.1% <0.1% <0.1% <0.1% <0.1%
1,000 ppm | <0.1% <0.1% <0.2% <0.1% <0.1% <0.1%
500 ppm | <0.2% <0.2% <0.3% <0.2% <0.2% <0.1%

300 ppm <0.2% <0.2% <0.1%
100 ppm | <0.5% < 0.5% <0.5% <0.3%
50 ppm | <0.5% < 0.5% <0.3%
10 ppm | <0.5% <0.5% <0.3%

Definition of Detection Limit

The Detection Limit is the smallest measurement value which can be obtained with a specific
uncertainty. This uncertainty includes the resolution, noise and stability of the gas sensor for
a specific gas and specific measurement range. For evaluation of the detection limit value,

Subject to alteration
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several single measurements are taken at the identical measurement conditions. With the
obtained single measurement results the standard deviation “Sigma” (o) is calculated. The
values given in the table equal the triple amount of Sigma.

6.8. Recalibrations
The following recalibration intervals are recommended for UV sensors:

e Zero-point:
o Concentrations < 300 ppm: Every 48 hours with inert gas, e.g. Nitrogen
o Concentrations = 300 ppm: Every 24 hours with inert gas, e.g. Nitrogen
The recalibration of the zero point is described in the software manual.

e End-point (full scale): Every 3 months with suitable calibration gas

Subject to alteration
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7. Options (installed inside of the sensor casing)

Please note: All optional sensors are available in addition to a RITTER »MultiGas« NDIR or
NDUV sensor only.

7.1. Oxygen Sensor
The measured oxygen concentration
is displayed in the provided soft-
ware. The sensor is built into the
casing of the RITTER MultiGas sen-

SOrs.

The following versions are available:

a) For non-aggressive gases

b) For H.S and similar acid gases

Specifications

Dimensions
[HxW xL]

Weight
Tube connector

Measurement range

Application
Medium contact ma-
terials

Expected operating
life

Sensor lifetime
Measurement Datat

Resolution
Response time (t90)

Drift?

0-25Vol.% O2

Biogas, Automotive ex-
haust gas analyser

ABS, FKM, PPS, PTFE,
stainless steel

> 1,000,000 Vol.% Oz h

4 years @ ambient air,
depending on application

0.1 Vol.%
<35s

< 1% per month

65.4 mm x 31.7 mm x 56.6 mm

709
4/6 mm tube
0 — 100 Vol.% O2

Industrial, fully COz2 re-
sistant

ABS, PVC, PPS, PTFE,
stainless steel

~ 1,200,000 Vol.% Oz h

6 years @ ambient air,
depending on application

0.1 Vol.%
<10s

< 1% per month

1related to Pa = 1013 hPa; Ta = 25°C; RH = 50%; flow = 2.51/min

2 averaged across 12 months

0.5-35Vol.% Oz

Industrial, fully CO2 re-
sistant, shows high re-
sistance to acid gases
ABS, PVC, PPS, PTFE,
stainless steel

~ 1,200,000 Vol.% Oz h

6 years @ ambient air

0.1 Vol.%
<5s

< 3% per month

Subject to alteration
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Linearity Error

Repeatability®

Influence of Humidity

Interferences

Climatic Conditions

Operating tempera-
ture

Storage temperature

Air pressure

Ambient humidity

-0.03 % rel. Oz reading /
% RH

CO2: up to 20 Vol.%
CO: up to 2000 ppm
NOx: up to 5000 ppm
HC: up to 5000 ppm
N20: up to 500 ppm

0-40°C
intermittent 40 — 50 °C
-20-40°C
5 — 25 °C recommended
40 — 50 °C max. 1 week

650 — 1250 hPa (mbar)

0-2Vol.% O2: £ 0.1 abs.
2.1-100 Vol.% O2: + 0.05
rel.

+1 Vol.% O

-0.03 % rel. Oz reading /
% RH
< 20 ppm Oz response to:
100 Vol.% CO
100 Vol.% CO2
100 Vol.% C3H8
3000 ppm NO in N2
1000 ppm CeHe in N2
500 ppm SOz in N2
< 100 ppm O2 response
to:
3000 ppm C2HsO
3000 ppm C4H10S
< 200 ppm Oz response
to:
3000 ppm C2HeS2
< 400 ppm Oz response
to:
100 Vol.% H2
< 500 ppm Oz response
to:
2000 ppm H2S in N2

0-45°C

700 — 1250hPa (mbar)

0-2Vol.% O2: £ 0.1 abs.
2.1 -35Vo0l.% O2: £ 0.05
rel.

+1 Vol.% O2

-0.03 % rel. Oz reading /
% RH

< 20 ppm Oz response to:
100 Vol.% CO
100 Vol.% CO2
100 Vol.% CsHs
1000 ppm CsHs in N2
2000 ppm H2S in N2
< 20000 ppm O2 response
to:
3000 ppm NO in N2
1000 ppm Hz in N2
500 ppm SOz in N2

0-50°C

5 - 30 °C recommended
-20 — 50 °C maximum

600 — 1250 hPa (mbar)

0 — 95% rel. humidity (not condensing)

3 @ 100 Vol.% Oz applied for 5 min

Subject to alteration
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7.2. Pressure Sensor

A change in the gas and/or atmospheric pressure causes a change in the number of mole-
cules per volume and thus a change in gas density. This density change in turn has a sig-
nificant influence on the result of the concentration measurement by the sensor. By meas-
uring the gas pressure inside of the sample cell (cuvette), the value of the concentration
measurement is compensated / corrected.

The pressure sensor enables an increase in the accuracy of the gas analysis measure-
ment by a factor of 15:

e Without pressure sensor: +1.5% per pressure difference of 10 hPa
e With pressure sensor: +0.1% per pressure difference of 10 hPa

The pressure sensor is built into the casing of the RITTER MultiGas sensors. The meas-
ured pressure value is displayed in the provided software.

Pressure Sensor for IR Sensors
The pressure sensor for IR sensors is
provided as a standard equipment
with all IR sensors.

Specifications

» Measuring range: 800 ~ 1,200 mbar
abs.

» Measurement accuracy +1% of
span (full scale) =g N A
Resolution: <1 mbar .
Response time (ty): 1 S

Incl. temperature compensation
For non-aggressive gases

YV VYV

Pressure Sensor for UV Sensors
The pressure sensor for UV sensors is provided as an
option on request.

a) For non-aggressive gases

Specifications
Measuring range: 600 ~ 1.100 mbar abs.
Measurement accuracy +1% of span (full scale)
Resolution: 0.1 mbar
Response time (ty): 1.5~ 15 s
Incl. temperature compensation

YV VVVY

b) For H.S and similar acid gases

Specifications
Measuring range: 0.2 ~ 3.5 bar abs.
Measurement accuracy +1% of span (full scale)
Resolution: 2 mbar
Response time (ty): 1.5~ 15 s
Incl. temperature compensation

VVVYVYYVYY

Subject to alteration
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7.3. Humidity Sensor

The humidity sensor is a sensor module
available as option in addition to a RIT-
TER MultiGas NDIR or NDUV sensor.
The sensor is built into the casing of the
RITTER MultiGas sensors. The meas-
ured humidity values (absolute and rela-
tive) are displayed in the provided soft-
ware.

Specifications

Polymer humidity sensor

Measuring range: 0-100% rH

Measurement accuracy +2% rH of span (full scale)

Resolution: +1% RH

Response time (ty): 12 s

Incl. temperature compensation

Indicated values (in software): absolute [% absH] and relative humidity [% rH]

YVVVVYYY

Display of the measured values of the humidity sensor in the data acquisition soft-
ware "MARS" and their output as analog voltage signal:

The following measured values of the 7 MARS - Multi Analyse Research Software
idi i i Interface
humidity sensor are displayed in the 0 EB= I NN = Oon o

software in the data logging window
(Data Logging Tab) as follows:

Serial Number: Detector connected: 2

Data Logging Hasic configuration Config CH1 Config CH2 Config CH3 Config CH4 Production Sa

.. ef | ? ea = P v
e Absolute humidity [g/m?] Clocreion 7 Reod | [l 2
. - O ? Read |l 2 2
¢ Relative humidity [%0]
: O ? Read |2 2
. Concentratlor! [ppm]. _ , , |l E
o Temperature in humidity sensor [°C]
O ? Read |l 2 3%
From these values, the measured con- O » e |2 B
centr_atlon is output as an analqg volt- O . Reod |2 =
age signal on channel 4 (grey wire) for ) ) el
NDIR sensors, and on channel 2
(green wire) for NDUV sensors. (See O el L
also table above) O v e [[Read B2 2
O ? pom Read |2 3
O ? < Read |2 3

Subject to alteration
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The output voltage value is determined as follows:
|n the Software’ the measuring range 7 MARS - Multi Analyse Research Software
i H Interface
for the concentration value is presetto ~ fere= = = B ] oo o
30,000 ppm in the Channel 4 configu-
. . . Serial Number: Detector connected: 2

ration window (Config Tab CH4). (Can N ]

be Changed |nd|V|dua”y) Data Logging Basic configuration Config CH1 Config CH2 Config CH onfig roduction £
Linearisation_Ch4 () 0.00000 | [0.00000 | [0.00000 | [0.00000 | Wite || R

The measured value of the concentra-

tion in the data acquisition window is Enable Li-Function Chd O Sy R

set in relation to this preset value. This TempCompNullpoint_Ch4  (b) [0.00000 | [0.00000 | [0.00000 | 10E-6 [ Wite || R

quotient is multlplled by the Voltage TempCompEndpaint_Ch4 (b [0.00000 | [0.00000 | [0.00000 | 10E-6 I Wiite || R

level of the analog output and output Merge GRS 1o G4 O e R

as a voltage value.

Examgle Endpoint Calibration Ch4 l:l Write A

Measured Value: 12,000 ppm Endpoint Factor Ch4 Write Ri

Measuring range in Config Tab CH4: bg Factor ] wite || R

30 OOO ppm Measurement Unit Ch4 ppm ~ Write R

Quotient 12,000/30,000 = 0.4 Messurement Range Ché | RS | R

Voltage level of the analog output: O - Zero Detector Ch Set

10V
Output voltage: 0.4 x 10V = 4.0V

Subject to alteration
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7.4. Automatic Zero-point Adjustment by Air

Function:

» Automatic time-controlled zero-point adjustment for long-term stable measurements
» Setting of time interval in supplied data acquisition software

» Zero setting with ambient air

» Including pressure compensation

Specifications:

» Time interval for zero-point adjustment: from 1 hour to 1 month
» Response time of zero setting: approx. 15 sec
» Pressure compensation included
» Pressure drop: 25 mbar at 1 Itr/min
» Flow rate of zero gas (ambient air) by inbuilt mini pump: 0.35 Itr/min
» Medium contact materials: EPDM / PPS / Al Mg 4.5 Mn (anodized)
» Power consumption: 2.2 W
» Operating temperature: 5°C ~ 55°C
» Optional module, installed in the casing of the »RITTER MultiGas« sensor
» Operating temperature: 5°C ~ 55°C
» Built-in as supplement in table-top casing of gas sensor »RITTER MultiGas«
Pressure Drop Circuit Diagram
E v B M i \.:‘1 L. S ¥,
'E' 20 Gasout ‘ Ay ] ‘Mﬂ L
20 Q o
’ ‘ b élaw Raztse [Itr/mi:n] - ) - ’ :’fi‘“"“"“"’
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7.5. Automatic Zero-point Adjustment by Nitrogen

Function:

» Automatic time-controlled zero-point adjustment for long-term stable measurements
» Setting of time interval in supplied data acquisition software

» Zero setting with ambient air

» Including pressure compensation

Specifications:

» Time interval for zero-point adjustment: from 1 hour to 1 month
» Response time of zero setting: approx. 15 sec
» Pressure compensation included
» Pressure drop: 25 mbar at 1 Itr/min
» Flow rate of zero gas (ambient air) by inbuilt mini pump: 0.35 Itr/min
» Medium contact materials: EPDM / PPS / Al Mg 4.5 Mn (anodized)
» Power consumption: 2.2 W
» Operating temperature: 5°C ~ 55°C
» Optional module, installed in the casing of the »RITTER MultiGas« sensor
» Operating temperature: 5°C ~ 55°C
» Built-in as supplement in table-top casing of gas sensor »RITTER MultiGas«
Pressure Drop Circuit Diagram
5 ) — " N 2
e

o 05 1 15 2 25 3 35 4 a5 5
Flow Rate [itr/min] Pressure Board
e
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7.6. LCD-Display for Sensor Casing

The enables the display of the most important sensor measurement values:
e 4 gas concentrations

e Optional: Oxygen concentration

o (as temperature

e (as pressure

¢ Relative / absolute humidity
7.7. Analog Voltage Output

The Analog Voltage Output Module al-
lows the simultaneous output of up to 4
different measurement values at 4 sepa-
rate channels:

e 4 parallel signal outputs

e The measured values of the oxygen
and humidity sensor can only be
transmitted alternatively

e Resolution: 16 bit
e Update rate: 1 sec

For connection to an analog data acquisition device the analog voltage output port pro-
vides alternatively the following voltage levels:

e 0-2V
e 0-5V
e 0O0-10V

The voltage range is pre-set according to the order and cannot be changed by the user.
Please note the assignments of the respective gas concentration measurements to
the respective channels. These assignments are stated in the Calibration Protocol of
the sensor unit.

Assignment of contacts to the channels of the gas concentration measurements at the

socket and plug of the Analog Voltage Output:
View to socket View to plug

Subject to alteration
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Contact No. | Assignment | Wire Colors of provided
to channel Connection Cable
1 channel 1 white
2 channel 2 green
3 channel 3 yellow
4 channel 4 grey
5 ground brown

Analogue output signal of oxygen and humidity sensors:
(Only one of these two signals can be transmitted alternatively.)

e NDIR sensors: Channel 4 (grey wire)
o NDUV sensors: Channel 2 (green wire)

The connection cable is delivered with open wires to be connected to the analog data ac-
quisition device of the user. The wire colours are listed in the above table.

7.8. Heating and Thermostatting of Sensor Casing

In order to avoid condensation of humid gas
inside of the sensor, the sensor and sensor
casing can be heated and thermostatted. As
standard, the temperature controller is pre-
set to 45°C; lower temperatures are possible
on request.

The heating element and temperature con-
troller are mounted at the support of the
measurement cuvette.

Features:

e Temperature controller 30 ~ 45°C
e Control accuracy + 0.2 K
e Heating power 12 Watt

Subject to alteration
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7.9. Tube Port for Flushing of Casing
Optional additional tube connection at the sensor casing for flushing the casing interior
Functions:

e The gas lines inside the casing and the measuring cuvette are gas-tight by means of
O-rings and other gas-tight connections. However, as with all connections, a micro
leakage rate cannot be ruled out. With the additional tube connection, an
accumulation of the measuring gas inside the casing can be prevented.

e Incase of toxic and/or aggressive gases, a suction line can be connected via this
tube connection creating an under-pressure inside the casing and thus preventing
the gas from escaping from the casing.

o Incase of ignitable gases (methane, hydrogen, etc.), a pressure or suction line can
be connected via this tube connection creating an over- or under-pressure inside the
casing thus preventing the accumulation of an ignitable gas mixture inside the
casing.

Notes:

e |If a sensor and/or casing heating is used at the same time, the interior
temperature is lowered, which may result in condensation of the gas to be measured.

e H,S can be perceived as an unpleasant smell even in the ppb range.

Design:

o 1 x screw-type tube connection for connection of tube @i 4 mm, do 6 mm, open to
the inside

7.10. Filter

The filter for gas particles is provided as an accessory
for those applications where no filtration of the gas is
done on the customer side. It is designed as an inline
filter which can easily inserted in the gas tubing in front
of all RITTER »MultiGas« Sensors.

Please note:

e |t is essential that particles do not enter the sensor as this will block the gas channels
inside the sensor.

o Please ensure that this filter is suitable for your application in terms of material resistance
and filtration.

Therefore, one filter per gas line is delivered with each sensor. Spare filters can be ordered
from your national RITTER partner — see https://www.ritter.de/en/worldwide/

Application

o Particle filter
e Accessory for RITTER »MultiGas« Sensors

Features & Benefits

e Low pressure drop

Subject to alteration
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e Gas connections for 4/6 mm tube
o Filtration of particles > 0.1 ym up to 99.9998%

Specifications

Dimensions @ 26.4 mm, overall length 92 mm

Weight 269

Tube connector 4/6 mm tube

Flowrate 0 ~ 4 Itr/min

Application Particle filter

Housing volume 110 mi

Medium contact materials Polyamide (housing), stainless steel (connector),
FKM (O-ring)

Expected operating life Depends on gas contamination

Pressure drop (mbar) @ 1 ltr/min <6 mbar

Operating temperature -5°C~60°C

Storage temperature -20°C ~110°C

Max. pressure 8 bar

Pressure Loss of »RITTER MultiGas« Inline Filter
16

14

12

10

Pressure Loss [hPa)]
[++]

0 0,2 0,4 0,6 0,8 1 1,2 1,4 1,6 1,8 2
Flowrate [Itr/min]
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8. Display for Sensor Casing Type 1

Sensor casings of Type 1 can optionally be equipped with
an LCD display. The display shows:

8.1. Stand Bracket / Carrying Handle

Measurement values from the IR, UV, and op-
tional sensor modules

Temperature of the IR and UV sensor modules

Gas pressure

The stand bracket, which also serves as a carrying
handle for transporting the sensor, allows the casing to be positioned so that the display
can be viewed at an optimal angle for the user.

To adjust the desired tilt angle, the locking mechanism of the bracket joints can be
released by simultaneously pressing the round release buttons inward — see red arrows in
the photo above.

Note: It is possible that after positioning the bracket may not lie exactly parallel to the
surface. This is due to unavoidable clearance in the bracket's swivel joint and can be
corrected by gently twisting the two bracket arms against each other.

8.2. Startup Phase
After switching on the sensor's main power switch, EE*""9h [Cr.In3 RITTEE

the display module initializes automatically during the
startup phase and initially shows the welcome screen.

Next, the current software version is shown, which

defines the respective range of functions available. EE="%8 RI.SENS

In the third phase of initialization, the external Bh..dP MultiGas
components are initialized. At this point, among BEVEL Version

others the CANopen bus and the sensor modules are
connected. If any of the components encounters an
unexpected internal error, the initialization process will
pause at that point until a connection can be
successfully established.

The successful connection of all components is
confirmed by this screen:

Subject to alteration
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8.3. Measurement Display Screen

8.4.

8.5.

8.6.

The measurement display is the main screen of the display. Measurement values are
shown in four lines at a time. The »Up« and »Down« buttons can be used to scroll through

the individual lines.

The following values are displayed on this screen:

e Chl: Channel 1

e Ch2: Channel 2

e Ch3: Channel 3

e Ch4: Channel 4

e TemplIR Temperature of the Infrared Sensor

e Temp UV Temperature of the UV Sensor

e Pressure Gas pressure

¢ Rel.Humid Relative humidity

e Abs.Humid  Absolute humidity

e Con.Humid Humidity concentration

e EC Sensor Electrochemical sensor (oxygen or humidity)
o 02 digi Oxygen concentration with digital O, Sensor

Measurement Display Refresh
The values on the display are updated automatically; no input is required.

Through the menu, values that are not relevant (e.g., because the corresponding sensor is
not installed) can be hidden.

Default Settings

Unless changed, the refresh interval is preset to 10 seconds. This value can be changed in
the menu. The temperature is also set to °C by default and can be displayed in °F in the
menu if required. Unless changed, the menu language is set to English by default.

All changes made from the default settings are saved once the changes are confirmed by
pressing the »Menu/Enter« button (blue) and will be retained after restarting the device.

Menu Navigation — Description of Menu Items

Press the »Menu/Enter«
button (blue) to open the
menu.

Use the “Up/Down” buttons to
scroll through the individual
menu items. If a menu item is
activated such that the
“Up/Down” buttons take over
the function of value setting,
this is indicated to the user by
the moving indicator from the
main menu item to the sub-item, and additional functions become available.

BR*"9k Cr+.In3 RITTER

l.--‘. ArFFaratebau

BEVEL Made in
BE YEL Germang
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The menu includes the following items:

1.

Exit:

To exit the menu, select the menu item Exit and +MEML
press the »Menu/Enter« button (blue). This item is N
preselected when the menu is opened, so the EXIT
menu can be exited immediately by pressing the
»Menu/Enter« button again.

Interval

The Interval menu item allows adjustment of the [ A

: +MEML
measurement interval. It can be set from a few
seconds up to several hours.

The value is saved and remains active after a
restart.

Measurement History

The History stores the Iast. 1Q timestamped MEMLI
measurement values for later viewing. -
Procedure: *HISTORY
e Select the menu item »Measurement History«  [URERISERNE gb Y tEwE-a S 1E10
e Use the »Up/Down buttons to select the

desired timestamp
e Confirm with the »Menu/Enter« button (blue)
e Scroll through the stored measurement values using the »Up/Down« buttons

Since the sensor unit does not have a real-time clock, the elapsed time since the
measurement was recorded is shown in the format hh:mm:ss.

Note: The measurement history values are not saved after the sensor is switched off.

Temperature Unit

The »Temperature Unit« menu allows the display unit to be set to either °C or °F.

Language

The »Language« menu item allows selection of the menu language. The following
languages are currently available: English, German, French, Spanish, Portuguese, and
Russian (Latin alphabet).

The main display screen is not yet affected by the language settings in version v1.4. The
language selection currently applies to the menu only.

to 12. Show/Hide Measurement Values

Menu items 6 to 12 are used to activate or [T

. . #MEHL
deactivate optional measurement values on the
main display screen, in cases where these values SHOW CH 1.2
are not relevant for the measurement or, for ﬁ[ﬁil,'é
example, if the corresponding sensor is not
installed.

Subject to alteration
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13.

14.

15.

Set Zero PPM%

The menu item »Set Zero PPM%« s used to define =g
the zero point for channels Ch 1 to Ch 4. -

SET ZERD PPM#

Endpoint Correction:

The menu item »Endpoint Correction« allows +MEML
calibration using a reference gas for channels Ch 1 -

to Ch 4. EMOFOINT CORRECT IOH
Backlight:

The menu item “Backlight” allows the display backlight to be turned off. However, note
that without backlighting, the display is only readable under strong external lighting. This
function should therefore only be used if the display light is disruptive in the operating
environment.

Subject to alteration
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8.7. Menu Navigation — Overview of Menu Items

Graphical overview of the menu navigation:

Backlight

Endpoint

Correction

Zero
Detector
Calibration

Display
Digital O,-
Sensor

Display
Humidity
Sensor

Measurement
Interval

Measurement
History

Temperature

Display
Temperature
IR Sensor
i Display
E(? ISs:r:asY)r Temperature
UV Sensor

Language

Display
Channels
CH1/2

Display
Channels
CH3/4
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