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Cportifdert
MeRsystem D-FL 100
m  Zulassungen m  DurchfluBmessung mit einer Sonde nach dem
m  Typgeprift nach den Richtlinien des Bundesmini- Wirkdruckverfahren (Differenzdruck)
sters fir Umwelt, Naturschutz und Reaktorsicherheit ®  Auswertung mit der Mikroprozessor-Auswerteeinheit
tber die Eignungsprifung von Mef3einrichtungen D-FL 100-10 (optional)
fur kontinuierliche Emissionsmessungen m  Einstellbare Parameter
®  Priifbericht Nr. 128CU11650 des TUV Nord, m  Eingepréagter Strom fiir Linienschreiber und
Hamburg Anzeigeinstrument
m  Aufgefiihrt in der Liste der geeigneten Mel3gerate m  Automatische Riickspiileinrichtung (optional)

zur laufenden Aufzeichnung von Emissionen
GMBI'Nr. 42 von 1996

R D-FL 100 Volume Flow
egistration

m  Type tested to the guidelines of the Federal Ministry S
for Environment, Nature Conservation and Reactor Measu rl ng YStem

Safety on suitability testing of measuring equip- Flow rate measurement with a probe by the principle
ment for continuous measuring of emissions of differential pressure
m  Test report #128CU11650 of TUV Nord, Hamburg m  Evaluation with the D-FL 100-10 Micoprocessor Unit
m  [temized in the list of suitable measuring instru- (optional)
ments for continuous registration of emissions ®  Adjustable parameters
GMBI #42 of 1996 ® Load-independent current for line recorder and

indicator instrument
m  Automatic backflow purging (optional)
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m/ Volumenstrom-Me

Bsystem D-FL 100

® Anwendung

Nach TA Luft sind die Schadstoffemissionen einer Anlage zu tber-
wachen. Zur Ermittlung der Schadstoffmasse ist u.a. die DurchfluBmen-
ge des Abgases mit einer Me3einrichtung zu messen.

Das DURAG MeRsystem D-FL 100 ermittelt die Geschwindigkeit
bzw. die DurchfluBmenge eines Abgases kontinuierlich. Wahlbare
Grenzwertiberschreitungen werden tragheitslos gemeldet, wodurch
notwendige Eingriffe in die Regelung der Anlage ermdglicht werden,
um vorgeschriebene Emissionsgrenzwerte einzuhalten.

m MeBverfahren

Das MeRsystem D-FL 100 arbeitet nach dem mechanischen Wirk-
prinzip. Die Sonde besitzt zwei voneinander getrennte Kammern, zwi-
schen denen sich durch die Stromung eine Druckdifferenz aufbaut. Der
entstehende Differenzdruck ist dabei proportional zum Quadrat der
Gasgeschwindigkeit. Durch die spezielle Form der Sonde wird zum ei-
nen ein moglichst groBer Differenzdruck erzeugt und zum anderen wird
die Linearitat des Mef3signals beztiglich des Durchflusses gewdhrleistet.

Unter Beriicksichtigung der anderen DurchfluBparameter wie z. B.
Absolutdruck und Temperatur laBt sich mit Hilfe der Mikroprozessor-
Auswerteeinheit D-FL 100-10 daraus der Volumenstrom von Betriebs-
auf Normbedingungen umrechnen. Hierfiir sind zwei weitere Stromein-
géange (0-20 mA) an der Auswerteeinheit fir die Temperatur und den
Druck vorgesehen. Auf die Auswerteeinheit kann verzichtet werden,
wenn ein Emissionsauswerterechner vorhanden ist, der die Tempera-
tur- und die Druckabhéngigkeit der Gase kompensieren kann und den
aktuellen, korrigierten Wert des Volumenstromes berechnet.

Lieferumfang

D-FL 100-I
DurchfluBmessung ohne Temperatur- und Druckkorrektur

2 Montageflansche

DurchfluBsonde (Material: 1.4571)

Bauart 1: fir Kamindurchmesser 0,4-2,0 m
Bauart 2: fir Kamindurchmesser 2,0-4,0 m
Bauart 3: fir Kamindurchmesser > 4,0 m

Gegenlager
Differenzdruck-MeBumformer
Umschalthahn

Adapter flr Schlauchanschlufl

D-FL 100-11
DurchfluBmessung mit Temperatur- und Druckkorrektur

- Mikroprozessor-Auswerteeinheit D-FL 100-10
- Absolutdruck-MeBumformer

- Temperatur-MeBumformer

Zubehdr optional

- Adapter flr Umschalthahn
(Differenzdruck MefSumformer direkt an der Sonde)

- Wetterschutzhauben bei AuSenmontage

- automatisch gesteuerte Riickspileinrichtung fir die Sonde
(Pressluft erforderlich)

®m Sonderanfertigung

Die DurchfluBsonde ist auch in anderen Materialien lieferbar fir
Anwendungen mit besonders aggressiven Abgasen:
m  Hastelloy (2.4819)
Empfohlen fir Heizkraftwerke, chemische Industrien sowie in der
Papierherstellung
Inconel (2.4816)
Empfohlen fir Betriebstemperaturen tber 600 °C
Ebenso ist der Differenzdruck-MeBumformer mit einer Trennmembran
aus Hastelloy lieferbar.

Mikroprozessor
Auswerteinheit
microprocessor
evaluation unit

0 mA

MeBprinzip
I’ D-FL 100
EE— —> D-FL100
5 —_— 5 Measuring
+ principle
—> —>
) \_j/> Differenzdruck-
MeRumformer
differential pressure
) measuring transducer
Optional:
Automatische Riickspiilung \Ap 4..2
optional: I

automatic backflow purging

Umschalthahn
Cross over Absolutdruck Temperatur STri0070
cock MeRBumformer MeRumformer
I : | .
(optional) (optional)

P absolute T | temperature
pressure measuring
measuring transducer

DurchfluBsonde transducer (optional)
flow probe (optional)
Strominosd S imETe T i ? T
richtung — —_— Systemkomponenten D-FL 100-11
Shi v T e e
Z:')rzvction —_— —_— D-FL 100-II system components
e AR e T




D-FL 100 Volume Flow Measuring System

lOURALG

m Application

According to TA-Luft pollutant emissions of industrial plants must
be monitored. For mass determination of the pollutants, also the
exhaust gas flow must be measured with the help of a measuring
device.

The DURAG D-FL 100 Measuring System continuously determines
the flow velocity and the flow rate of the exhaust gas. Preselectable limit
value surpassings are indicated inertia-free, so permitting necessary
interventions in the plant control system so as to comply with
prescribed emission limit values.

® Measuring Method

The D-FL 100 Measuring System works according to the principle of
mechanical effect. The probe has two separate chambers, between
which a pressure difference, caused by the flow in the duct, builds up.
The differential pressure resulting at the probe is proportional to the
square of the gas speed. Due to the probe’s special shape, a highest
possible differential pressure is produced, whereby the linearity of the
measuring signal is guaranteed.

On this basis, and taking the other flow parameters into account,
the volume flow can be converted from operational to standard
conditions by the D-FL 100-10 Microprocessor Evaluation Unit. For this
purpose, two additional current inputs (0-20 mA) for a temperature
probe and a pressure probe have been provided for at the evaluation
unit. If an emission evaluation computer is available, which can
compensate the pressure and temperature-dependence of the gases
and that calculates the actual corrected value of the volume flow, the
evaluation unit is not needed.

m Scope of Delivery

m  D-FL 100-I
Flow measuring without temperature and pressure
compensation
- 2 mounting flanges
- Flow probe (material: 1.4571)
Design 1: for stack diameters 0.4-2.0 m
Design 2: for stack diameters 2.0-4.0 m
Design 3: for stack diameters > 4.0 m
- Counter support
- Differential pressure transducer
- cross over cock
- adaptor for flexible tube connection
D-FL 100-I1
Flow measuring with temperature and pressure
compensation
- D-FL 100-10 Microprocessor Evaluation Unit
- Absolute pressure measuring transducer
- Temperature measuring transducer

Optional accessories
- Adaptor for cross-over cock
(differential pressure transducer mounted to the probe)
- Weather protection hoods when mounted in an outside area
- Automatic back flow purging for the probe
(pressurized air required)

m Special Designs

The flow probe is also available in special materials for application
with particularly aggressive exhaust gases:
m  Hastelloy (2.4819)
recommended for heating power plants, chemical plants and in
paper manufacturing
Inconel (2.4816)
recommended for operation temperatures of over 600 °C

The d.p. transducer is also available with a separating membrane made

of Hastelloy.
Differenzdruck- Emissionsauswerte-
MeRumformer Rechner
differential pressure emission evaluation
measuring transducer computer
\Ap 4..20mA B - Anwendung D-FL 100-1 mit
goooog) B0g) \Baa0 Emissionsauswerte-Rechner
c]
|| Durchflul flow e (2.B. DURAG D-MS 500)
Umschalthahn I Application with D-FL 100-1 with
cross over Absolutdruck Temperatur El':lIi)ssion Evaluation Computer
cock MeBumformer  MeRumformer (e.g. DURAG D-MS 500)
(optional) (optional)
absolute temperature
pressure measuring
measuring transducer
DurchfluRsonde transducer (optional)
flow probe (optional)
R R
= ST
T —
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m/ Volumenstrom-MeRsystem D-FL 100

m Technische Daten D-FL 100 m Technical Data of D-FL 100
Lange der Mefstrecke Length of measuring range

Sonde | 400 - 2000 mm Probe | 400 - 2000 mm
Sonde Il 2000 - 4000 mm Probe I 2000 - 4000 mm
Sonde Il > 4000 mm Probe Il 4000 mm
Profilquerschnitte Cross section of the probe

Sonde | 22x23,9mm Probe | 22x23.9mm
Sonde Il 50 x 53,4 mm Probe I 50 x 53.4 mm
Sonde lll 90 x 100 mm Probe |l 90 x 100 mm
Mindestgeschwindigkeit............ 3m/s Minimum Velogity ... 3m/s
Abgastemperatur iber Exhaust gas temperature over

dem Abgastaupunkt ... bis +320°C the exhaust gas dew point ........ up to +320°C
Sondenmaterial: ..o 1.4571 (standard) Material of the probe: ............... 1.4571 (standard)

(other materials available on re-

(andere Sonderwerkstoffe auf An-
quest, e.q.: 2.4819, 2.4816

frage verfligbar, z.B.: 2.4819, 2.4816
m Elektrische Daten " Electrical da.ta . .
Auswerteeinheit D-FL 100-10 D-FL 100-10 Microprocessor Evaluation Unit

Mains VOltage .........vvvvvvvvrvrrsrrsrrrssssns 115/230V £10%

+109
NetzspanNNUNG.......ccccmumeemrerrscesssss 115/230V £10% Malns frequency 50/60 Hz
Frequenz 50/60 Hz .
(Other voltages and frequencies on request)
(Andere Spannungen und Frequenzen auf Anfrage) .
. Power consumption.................. approx. 10 VA
Leistung ca. T0VA C ional limi 20
Carantiefehlerarense P onventional error limit................ +2%
NS ez - . Limit ValUES .ooooeoeeeeeeccccccccccccinnnn 2 limit values L.V.1 and L.V.2

GIrENZWEIE .o zwei unabhangig einstellbare independently adjustable

' Grenzwerte LV.1und LV.2 OULPUL SIGNEl e analog current 4 - 20 mA,
Ausgangssignal..........eeeeeseenns analoger Strom 4 - 20 mA, Live Zarm 4 md

i Live Zero 4 mA Maximum 10ad .....o.ooeesererrrrre 500 Ohms
max. Burde 500 Ohm Relay OUPULS....ooevevrereererscnren 2 x limit value,
Relaisausgange..........cces. 2 x Grenzwert, 1 x “measurement’-status,
1 x Status ,Messung®, all contacts zero voltage
alle Kontakte potentialfrei Measuring value

Integrationszeit des MeBwertes...1 - 180 s frei einstellbar iNtegration time..........oooo. 1-180 s freely adjustable
max. zuldssiger Max. permissible ambient
Umgebungstemperaturbereich..-20° +50°C teMPErature range ................. -20° +50°C
Differenzdruck-MeBumformer (radiziert) Differential Pressure Measuring Transducer (root extractor)
MeBspanne ... .einstellbar 1 - 20 mbar Measuring range ... adjustable 1 -20 mbar
HilfSENEIGIE ovvvvvvvvveeesesvvrrrrrresesnns DC11-30V Feeder voltage..... DC11-30V

Schutzart IP 65 Protection class...

@

DURAG
Group

DURAG Industrie Elektronik Georg Hegwein VEREWA ORFEUS DURAG, Inc.
GmbH & Co KG GmbH & Co. KG Umwelt- und ProzeBmeBtechnik GmbH Combustion Engineering GmbH 1970 Christensen Ave.
Kollaustr. 105 Am Boschwerk 7 Kollaustr. 105 Kleiststr. 10 West St. Paul, MN 55118
D-22453 Hamburg, Germany D-70469 Stuttgart, Germany D-22453 Hamburg, Germany D-45128 Essen, Germany
Tel. +49 (40) 5542 18-0 Tel. +49 (711) 1357 88-0 Tel. +49 (40) 55 42 18-0 Tel.+49 (201) 820 72 30 Tel.+1(651) 451-1710
Fax +49 (40) 58 41 54 Fax.+49 (711) 1357 88-5 Fax +49 (40) 58 41 54 Fax +49 (201) 820 72 41 Fax +1(651) 457-7684

www.durag.de Stand: 02/99 - Technische Anderungen und Irrtiimer vorbehalten - All specifications subject to change without notice




Beriihrungslose Messmethode
Messung bei Tauchpunktunterschrei-
tung und bei hohen Staubbeladungen

mdglich

Kontinuierliche Messung von Normal-
volumenstrom und Gasgeschwindigleit
Automatische Nullpunkt und Referenz-

punktkontrolle

Direkter Anschluss fiir Temperatur-
und Druckkorrektur

Einstellbare Parameter tiber
Tastenfeld oder iiber PC

No interference with the

medium

Measurements below the dew-point
and with high dust loads possible

Continuous measurement of standard
flow and velocity
-point and reference-

Automatic zero
point control

Inputs for temperature and pressur
correction available
Programmable via the evaluation unit’s

keys or via PC

Q
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o
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® Volumenstrommessgerit

PEIN200!
™ Volume Flow Meter

Solutions, for Emission DURAG
and Combustion GROUP



DURAG

® Anwendung

Nach TA Luft sind die Schadstoffemissionen einer Anlage zu
tiberwachen. Zur Ermittlung des Schadstoffmassenstroms ist u.a. die
Durchflussmenge des Abgases mit einer Messeinrichtung zu mes-
sen.Das DURAG Messsystem D-FL 200 ermittelt die Geschwindigkeit
bzw. die Durchflussmenge eines Abgases kontinuierlich. Wahlbare
Grenzwertiberschreitungen werden sofort gemeldet, wodurch not-
wendige Eingriffe in der Regelung der Anlage ermdglicht werden,
um vorgeschriebene Emissionsgrenzen einzuhalten. Das Messsys-
tem eignet sich insbesondere fiir Abgasmessungen unter dem Tau-
punkt und bei aggressiven Medien, da die Sensoren durch die Spul-
luft vollstandig vom Abgas entkoppelt sind.

m Messverfahren

Das Messsystem D-FL 200 arbeitet nach dem akustischen Lauf-
zeitdifferenzprinzip. Die beiden verwendeten Ultraschallsensoren
arbeiten als Schallsender und als Schallempféanger. Die Messkdpfe
mit den Sensoren werden so in einen Kamin eingebaut, dass eine
vektorielle Komponente der Gasstromung mit der Schallausbrei-
tungsrichtung zusammenfallt. Wechselseitig senden und empfan-
gen die Ultraschallwandler kurze Impulse. Die Gasstrémung beein-
flusst die Laufzeiten der Schallimpulse derart, dass diese mit der Stro-
mung verklrzt und entgegengesetzt der Stromung verldangert
werden. Die beiden mathematischen Gleichungen fiir diese Laufzei-
ten beinhalten nur die beiden Unbekannten ,Gasgeschwindigkeit”
und ,Schallgeschwindigkeit”. Das Gleichungssystem lasst sich nach
diesen beiden Variablen auflésen. Die Geschwindigkeit multipliziert
mit dem Querschnitt ergibt die Volumenstromung. Temperatur und
Absolutdruck sind nur fur die Berechnung des Normvolumenstroms
notwendig

Volumenstrommessgerat D-FL 200

m Installation

Das Messsystem wird mit einer ausfiihrlichen Beschreibung
und Montageanleitung ausgeliefert. Zur Ausrichtung der Ein-
schweifflansche kann eine optische Justiereinrichtung zur Ver-
fugung gestellt werden. Auf Anfrage stehen Ihnen unsere Tech-
niker zur Vor-Ort-Inbetriebnahme und zur Systemschulung zur
Verfigung.

m Lieferumfang
D-FL 200 Standardsystem

2 Montageflansche (Mat. 1.4571)

2 Messkopfe

1 Auswerteeinheit D-FL 200-10 mit Gehduse IP 65

1 Spiillufteinheit zur Sauberhaltung und Kiihlung der
Sensoren

Zubehor optional

Relais-Eingangs/Ausgangskarte fiir Null-/Referenz-
punkt

Fieldbuskarte

Temperatur-Messumformer

Absolutdruck Messumformer

Wetterschutzhaube fiir die Auswerteeinheit
Wetterschutzhauben fiir die Messkopfe
Wetterschutzhaube fiir die Geblaseeinrichtung

Die Wetterschutzhauben sind nicht erforderlich, wenn die Gera-
te in geschiitzten Raumen montiert werden.

m  Spiilluftsensor mit potentialfreiem Fehlerkontakt

_— Auswerteeinheit
Evaluation Unit
4—
e o ettt et
I Steuer und
I'| Impulsgeber | |Messelektronik eplf::rﬁ:
: Tracker Unit Control and Pattern 4
1 y:;fgggg Recognition
®  Zulassungen !

m  Eignungsgeprift nach den
Richtlinien des Bundesmini-
sters fiir Umwelt, Naturschutz
und Reaktorsicherheit tber
die Eignungspriifung von
Messeinrichtungen fiir kon-
tinuierliche Emissions-
messungen.

®  Rundschreiben d. BMU vom
11.10.2000- 1G 1 3-51134/2

m  Prifbericht vom TUV Nord,
Nr.99 CU 019 vom 12.8.2000

Sensor (mit Strémung)
Downstream Sensor

Sensor (gegen Stromung)
Upstream Sensor

v ~2cosa .- ty

Messprinzip D-FL 200

D-FL 200 Measuring Principle



D-FL 200 Flow Meter

m Application

According to TA-Luft pollutant emissions of industrial plants
must be monitored. For mass determination of the pollutants, also
the exhaust gas flow must be measured with the help of a measuring
device. The DURAG D-FL 200 measuring system continuously deter-
mines the flow velocity and the flow rate of the exhaust gas. Pre-
scaleable limit value surpassings are indicated at once, so permitting
necessary interventions in the plant control system in order to com-
ply with prescribed emission values.

The measurement system is especially designed for flow moni-
toring below the dew-pointand foraggressive gases. The sensors are
completely decoupled from the gas by means of purge air.

m Measuring Method

The ultrasonic flowmeter D-FL 200 works on the acoustic pulse
differential method. The used ultrasonic transducers can work either
in transmit-mode or in receive-mode. The measuring heads with the
sensors are mounted on the duct in a way that a vectorial compo-
nent of the gas-flow coincides with the direction of the sound. The
transducers continuously transmit and receive impulses. The gas
flow affects on the transit-time. The time upstream is reduced and
the time downstream is prolonged. The mathematical description of
these two transit-times includes two unknown variables: ,gas veloc-
ity and ,speed of the ultrasound”. These two unknown variables can
be resolved out of the system of equations. The resulting velocity can
be multiplied by the cross-section of the duct to obtain the volume
flow. Temperature and pressure are only needed for the calculation
of the standard flow. <t

Duct

mA

Rauchgaskanal

mA ] ////Qw
P m&\\* Spillluft
o

DURAG

m Installation

Equipment delivered includes extensive documentation on
mounting and installation. For alignment of the welding pipes we of-
fer an optical sighting device. On request, you can hire our techni-
cians for instrument initiation, who, at the same time , can instruct
your personnel on the functioning and maintenance of the unit

m Scope of delivery of the
D-FL 200 Standard System

2 mounting flanges (Mat. 1.4571)

2 measuring heads

1 evaluation unit D-FL 200-10 with IP 65 housing

1 purge air fan for keeping the sensors clean and for
cooling

Optional accessories

Relais in/output card for zero/reference point

Fieldbus card

Temperature measuring transmitter

Absolute pressure transmitter

Weather protective hood for the evaluation unit
Weather protective hoods for the sensor units

Weather protective hood for the purge air fan

The weather protective hoods are not necessary when the in-
strument is mounted in a protected area.

m  Purge air sensor with potential-free error contact

Messkopf
Sensor Unit

Backflow
Purging ®  Registration

m  Suitability tested to the guide-
lines of the Federal Ministry for
Environment, Nature Conser-
vation and Reactor Safety on
suitability testing of measur-
ing equipment for continuous
measuring of emissions.

m  Circular letter of the BMU from
11.10.2000-1G | 3 -51134/2

m  PTest report by TUV Nord,

L #99 CU 019 vom 12.8.2000

Geblase
Purge Air Unit

Auswerteeinheit
Microprocessor Unit

DURAG ,
mmm
EEOE-
e D-FL COM
D-FL 200-10
(Option)

Systemkomponenten D-FL 200

D-FL 200 System Components

Feldbus
Field Bus

D-MS 285 /500



DURAG

m Technische Daten D-FL 200

m Messkopfe

bis 11T m

30°-60°

0-5.000.000 m3/h
entsprechend 0-40 m/s

200°C max.
400°C max. (Option)

P65

15m
50 m max. (Option)

15 kg pro Sensor

m Auswerteeinheit D-FL 200-10

Netzspannung: ......cooovue.

Statusmeldungen: ...........

Integrationszeit des
Messwertes: .........oooen.

Max. Umgebungs-
temperaturbereich:

m Spiillufteinheit

Netzspannung: ..............
Leistungsaufnahme: .........
Luftleistung bei 0 mm WS.......

Solufions, for
and éwnbagﬁan

vﬁr{%

VEREWA Umwelt- und
Prozessmesstechnik GmbH
Kollaustr. 105
D-22453 Hamburg, Germany
Tel. +49 40 55 42 18-0
Fax +49 40 58 41 54

DURAG

DURAG Industrie Elektronik
GmbH & Co KG
Kollaustr. 105
D-22453 Hamburg, Germany
Tel. +49 40 55 42 18-0
Fax +49 40 58 41 54

D-70469 Stuttgart, Germany

115/230V, +10%, 50/60 Hz
(Andere Spannungen auf
Anfrage)

ca.50 VA
+2% vom Messbereichsendwert

Normalvolumenstrom und
Geschwindigkeit
4-20 mA /500 Ohm

Druck, Temperatur
4-20mA /100 Ohm

Relaiskontakt Grenzwert
Relaiskontakt Storung
Relaiskontakt Wartung

1-180 s frei einstellbar

-20.+50°C
P65
265 x 300 x 240 mm (LxBxH)

230V, £10%, 50 Hz
0,25 kW
ca. 1,4m3*/min

HESWein

Georg Hegwein
GmbH & Co.KG
Am Boschwerk 7

Tel. +49711 1357 88-0
Fax+49711135788-5

www.durag.de

Emission DURAG

02/2002 - All specifications subject to change without notice

m Technical Data of D-FL 200

m Measuring Heads
Length of the measuring range: up to 11T m

Installationangle:............ 30°-60°
Measuringrange: ............ 0-5,000,000 m%/h
according 0-40 m/s
Temperaturerange:.......... 200°C max.
400°C max. (option)
Protectionclass:.............. IP65
Electrical connection: ........ 15m

50 m max. (option)
15 kg per sensor

115/230V, £10%, 50/60 Hz
(other voltages on request)

Power consumption:......... approx. 50 VA
Conventional error limit: ... .. +2% of the measuring range
Outputsignal.........ooooo standard flow and velocity
4-20 mA /500 Ohms
Currentinputs:..........c.o.... pressure, temperature
4-20mA /100 0hms
Status contacts: ... relay LIMIT VALUE
relay ERROR
relay MAINTENANCE

1-180 s freely adjustable

temperaturerange: . ... -20..4+50°C
Protectionclass:.............. IP65
Measurements: .............. 265 x 300 x 240 mm (LxWxH)

= Purge Air Fan

Mains voltage: ............... 230V, £10%, 50 Hz
Power consumption:......... 0.25 kW
Airoutputat O mm WH: ...... approx. 1.4 m*/min
Weighti v v 20 kg

DURAG

DURAG, Inc.
Southridge Business Center
1355 Mendota Heights Road #200
Mendota Heights,
Minnesota 55120, USA
Tel. +1651451-1710
Fax +1651457-7684

"JOrFeus

combustion engineering

ORFEUS Combustion
Engineering GmbH
An der Pont 53a
D-40885 Ratingen, Germany
Tel. +49 2102 9974-0
Fax +49 2102 9974-41




F-904

(® Extraktives Emissions
Beta-Staubmeter

=904
(™ Extractives Beta Gauge
Particulate Monitor

SDlutions, for Emission DURAG
and éam/)asﬁon GROUP
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m Messprinzip

Das Messprinzip des Emissions-Staubmessgeréates F-904 basiert
auf der Absorption der von einer radioaktiven Quelle emittierten Be-
tastrahlen (Elektronen) durch Partikel, die aus einem Abgasstrom ge-
sammelt wurden. In Abhéngigkeit ihrer Energie werden die emittier-
ten Elektronen von jedem Material (Feststoff, Fliissigkeit, Gas) absor-
biert. Die Absorptionskonstante (Effektivitat der Absorption) beruht
daher sowohl auf der Energie (in MeV) der emittierten Elektronen als
auch auf der chemischen Zusammensetzung des absorbierenden
Materials. Vereinfacht dargestellt kann man sagen: je niedriger die
Energie der Elektronen, desto geringer die Substanzabhéngigkeit
der Absorption.

Im VEREWA F-904 werden ein oder zwei C-14 Flachenstrahler
eingesetzt (die korrekte Schreibweise ist 1“C). Die Verwendung dieses
Isotops bringt einige bedeutende Vorteile gegentiber dem Einsatz
anderer in der Analytik gebrauchlicher Isotope: die sehr hohe Halb-
wertzeit von 5.730 Jahren, die geringe Energie der emittierten Elek-
tronen von lediglich 0,156 MeV sowie der Zerfall in ein nichtradioak-
tives Element. Beim Einsatz einer C-14 Quelle ist die Beta-Absorpti-
ons-Messung des Staubgehalts nahezu unabhéngig von der
chemischen Zusammensetzung der Staubpartikel.

Mehr Einzelheiten tber die Theorie der C-14 Strahlung und der
—Absorption sind in dem Applikationsblatt mit dem Titel ,Theorie
der Beta Absorptionstechnik” enthalten.

Im Gegensatz zu optischen Staubmessgeraten (insbesondere
Streulicht-Photometern) ist die Messung mit dem F-904 unabhdangig
von Partikelgrofie, -farbe und spezifischem Gewicht. Das VEREWA
F-904 ist ebenfalls speziell fir den Einsatz nach Nasswaschern konzi-
piert und zeigt bei herabgesetztem Taupunkt des Messgases durch
Verdiinnung und durch Beheizung keine Querempfindlichkeiten
gegeniiber Wassertropfen oder Nebel im Probengas. Wegen der
KorngréRenunabhéngigkeit ist eine ortsspezifische Kalibrierung im
Umfang wie bei optischen Staubmessgeréten nicht erforderlich. Das
F-904 wird daher bereits im Werk vorkalibriert. Es kann auch ortsver-
anderlich eingesetzt werden, bzw. muss bei Anderung wesentlicher
Betriebsparameter nicht neu kalibriert werden.

m Messverfahren im F-904

Im F-904 wird vor jedem Sammelzyklus die Impulsrate |, des un-
beladenen Filterbandes gemessen (dies entspricht einer automati-
schen Nullpunktkorrektur), dann wird exakt auf diesem Filterflecken
wahrend einer vorher festgelegten Zeit Staub gesammelt und dann
schlieflich die Impulsrate |, des beladenen Filterbandes mit der
Quellen/zahlrohr-Kombination gemessen. Die Differenz der beiden

Entnahmesonde, -diise

Sample Probe, Nozzle Pressluft

& Pressurized Air

Extraktives Emissions Beta-Staubmeter F-904

Impulsraten ist direkt proportional dem Massenzuwachs durch die
Staubpartikel, die auf dem Filterband an dieser Stelle gesammelt
wurden. Bei Einsatz eines zweiten Quellen/Zahlrohr-Paares wird er-
reicht, dass das F 904 DD nahezu kontinuierlich Staub aus dem Pro-
bengas sammelt.

m Aufbau des F-904

Bei der Entwicklung und dem Aufbau des Staub-Emissions-Geréa-
tes VEREWA F-904 wurde besonderer Wert auf einfache Bedienbar-
keit, Messgenauigkeit, geringen Wartungsbedarf und lange Ge-
brauchsdauer gelegt. Das F-904 findet gleichermaf3en seinen Einsatz
zur Staubmessung nach Verbrennungsprozessen aller Art, in Mull-
verbrennungsanlagen und in den verschiedensten Anwendungen
der Prozessmesstechnik, sowohl in trockenen wie in nassen Rauch-
gasen.

Das Komplettgerat besteht aus der Probensonde (Material
1.4571 oder Titan), mit Niedervolt-Widerstandsheizung, mit oder oh-
ne Verdiinnung. An die Sonde schlief3t sich die beheizte Probenlei-
tung aus 1.4571 an, die das beheizte Probengas zum Analysator und
auf das Filterband fuihrt, das gasdicht im beheizten Filterbandhalter
liegt. C-14 Strahler und Detektoren (Geiger-Muller Endfenster-Z&hl-
rohre) sind aufRerhalb des Gasstroms links und rechts vom Proben-
gasanschluss am Filterhalter befestigt. Dadurch findet keine Beein-
flussung der Partikel im Gasstrom statt und es ist gewahrleistet, dass
sich die Staubpartikel gleichmé&Rig und eben auf dem Filterband ab-
scheiden. Nach dem Filterhalter durchlduft das Probengas den Pro-
bengaskuhler, in dem auf +4°C gekiihlt und das Kondensat abgezo-
gen wird. Dadurch wird das Messsignal in ,,Rauchgas trocken* ange-
geben. Durch die Pumpe und den Venturi-Durchflussregler wird der
Gasstrom zum Geréteausgang gefiihrt. Eventuell wird ein Teil des
trockenen, staubfreien Probengases zur Verdiinnung in die Proben-
gassonde zurlickgefihrt. Elektronisch wird das gesamte Gerat von
einer SPS gesteuert, die ebenfalls die Berechnung des Konzentrati-
onssignals aus den Messsignalen (Differenz beider Impulsraten so-
wie des trockenen Gasvolumens) durchfiihrt.

Auf der Hauptfrontplatte des Messgerates befinden sich alle
Bauteile , die eine regelméaRige Wartung benétigen (150 m Filter-
bandrollen). Darunter sind zwei kleinere Frontplatten montiert, die
sémtliche elektrischen und elektronischen Komponenten, Schalter
und Displays enthalten. Pumpe, Transformator fiir Sonden- und Pro-
benleitungsheizung sowie Probengaskihler befinden sich am Bo-
den des Gesamtschrankes.

Flussdiagramm F-904

SPS
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Valve Filterbanddrucker (o) PLC FIOW Dlag ram Of F-904
Tape-Filter Printer (o)
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A . Total Flow
Filtergehduse Rauchgaskiihler mit Vacuum Pump Venturidiise
Filter-Adapter autom. Kondensatablass with Bypass Gesamtvolumen
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Automatic Drain Venturi Nozzle
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e,
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Filtervorschub Filtermaterial
Filter Advance Take-up Reel
" Stepping Motor
Kamin Venturidiise Verdiinnungsvolumen Dilution Flow Venturi Nozzle
Source | |




F-904 Extractive Beta Gauge Particulate Monitor

®m Principle of Operation

The F-904 Extractive Beta Gauge Particulate Monitor determines
particulate concentration by measuring the amount of radiation a
sample absorbs when exposed to a radioactive source. In general, the
more energy absorbed, the greater the particulate concentration.
Depending on their energy, the emitted electrons will be absorbed by
any material (solid, liquid, gas) within their reach. The absorption
constant (efficiency of the absorption) therefore is based on both the
energy (in MeV) of the emitted electrons and the chemical
composition of the absorbing material. Simplified the correlation is,
the lower the energy of the electrons, the lesser the absorption’s
dependence on the chemical composition of the absorbing material.

The F-904 incorporates a three step procedure to ensure accurate
and reproducible particulate measurements. At the start of each
measurement cycle, the F-904 measures the amount of radiation
absorbed by an unloaded filter tape. This is in essence an automatic
zero correction. Once this ,zero reading" is taken, a sample is drawn
through the filter tape at a controlled flow rate and any particulates in
the gas stream deposited on the filter tape. After a pre-selected sample
collection period, the F-904 again measures the amount of radiation
absorbed by the loaded filter tape. The difference between the original
zero reading and the final reading is directly proportional to the
additional mass (i.e., dust particulates) collected on the tape.

The F-904 utilizes one or two flattop C-14* sources with a half life
of 5.730 years. This particular isotope offers several advantages over
other b-emitting isotopes in that its emitted electrons are very low
energy (0.156 MeV) and decay into a nonradioactive chemical. In
addition, beta absorption using a C-14 source is virtually independent
of the chemical composition, size or color of the collected particulates
and shows no interference from water droplets or fogging in the stack.
As aresult, there is no need for a site-specific reference calibration.

For more information on C-14 radiation and -absorption, refer to
our Application Sheet entitled ,,Theory of Beta Absorption Technolo-
ay".

*The actual name of this source is 14C. C-14 is used to simplify reading.

B Zulassungen

Eignungsprifungsbericht Nr. 3.5.2/209/88-338529
RWTUV

BMU-Zulassung RdSch. v. 1.6.1990 IGI2
Bauartzulassung: HH 1/98

PTB Prufschein Nr. 6.22-R202

UBA Forschungsbericht: 91-10402171

B Anwendungsbereiche

Typische Applikationen des F-904 Emissions-Staubmessgerétes
sind:

Kohle- oder schwerdlgefeuerte Kraftwerke

Mullverbrennungsanlagen (Kommunal-, Industrie- und Sonder-

mdill)

Klarschlammverbrennung

Emissions-Staubmessung nach Nasswaschern oder in sehr

nassen Abgasen

Messen und Sammeln von Staubpartikeln zur Schwermetall-

analytik

Messen sehr niedriger Staubkonzentrationen in Emissionen

Emissions-Staubmessung in Schornsteinen mit geringem

Durchmesser

Staub-Konzentrations-Messungen in Prozessapplikationen

Ortsveranderlicher Einsatz der portablen Gerateversion

VER

m Design of the F-904

Long Life, Low Maintenance, Accurate Results.

VEREWA's Model F-904 Extractive Beta Gauge Particulate
Monitor is designed to provide accurate particulate measurements
in a wide variety of process and emission monitoring applications.

The instrument consists of five main modules:

Sample Probe - Sample enters the F-904 through either a
stainless steel or titanium sample probe. These probes are suitable
for either direct or diluted sample extraction and are heated.

Sample Collection/Measurement Assembly - Once the
sample passes through the sample probe, it enters a heated sample
line (stainless steel) and is directed onto a filter tape held in a heated,
gas-tight holder. The C-14 sources and Geiger-Muller-Counter-Tube
detectors are mounted on the holder outside of the gas stream to
ensure even sample deposition on the filter tape. An optional Cover
Foil is used to fix and secure the deposited particulates on the tape.

Sample Gas Cooler - Once the gas passes through the filter tape,
it is routed to a downstream cooler to extract water (and thus allows
reporting of dust concentration on a dry basis).

Pump/Flow Controller - A carbon vane rotary pump and flow
controller (located downstream of the sample gas cooler) pull the
sample stream through the sample probe, collection assembly and
cooler at a flow rate of 1 - 3 cubic meters per hour.

On-Board Computer - All instrument functions are controlled
by a powerful PLC, which also calculates the particulate
concentration value from the gas volume and zero/final radiation
absorption differential.

The F-904’s major components are housed in a sturdy cabinet
and are easy accessible for periodic inspection and maintenance.

B Registration

Test Report No. 3.5.2/209/88-338529
RWTUV

BMU-Approval RdSch. v.1.6.1990 IGI2
Design Certificate: HH 1/98

PTB Certificate No. 6.22-R202

UBA Research Report: 91-10402171

m Typical Applications

Typical applications of the F-904 Extractive Beta Gauge
Particulate Monitor include:

Coal and oil fired power plants

Waste incinerators (urban, industrial and hazardous waste)
Waste water sludge incinerators

Dust monitoring after wet scrubbers

Heavy metal analysis

Small diameter stack monitoring

Particulate monitoring in process applications (bag houses,
etc)

Transportable version for mobile applications



m Technische Daten F-904

zwischen 0-1 und 0-2000 g/Nmé, wahlbar
Geprifte Messbereiche. ... 0-5 bis 0-225 mg/Nm?

Nachweisgrenze <0,3mg/Nm?

Fehlergrenze .............. <+5% vom Messbereich

Zeitliche Anderung

m Specifications of F-904

selectable between 0-1 and 0-2000
mg/Nm?
Certified Ranges 0-5 bis 0-225 mg/Nm?
Lower Detectable Limit. ... <0.3mg/Nm?
TotalError................. <+5%F.S.

Messbereiche

des Nullpunktes
Zeitliche Anderung
der Empfindlichkeit
Verfugbarkeit
Einlaufzeit

Einstellzeit
Energieversorgung
Druckluftanschluss
Zul. Umgebungstemp.
Messwertausgang, Signale 4-20 mA (galvanisch getrennt),

autom. Nullpunktkorrektur Zero Drift

Startup Time

Power Supply
Pressurized Air
Temperature Range
Signal Output

230V /50Hz, 110V/60 Hz +10/-15%, 5kVA
6 bar, Instrumentenluftanschluss
0°C bis +50°C

Strahler
Halbwertzeit............... 5.730 Jahre

Gesamtradioaktivitat <125 uCi /Strahler

Detektor 1 %der 2 Geiger-Muller-Endfensterzahl-
rohre

Glasfaser-Filter 99,95 % >0,3 um, 150 m,
43 mm Vorschub

25 - 80°C, thermostatisiert
(Filterkonditionierung) , einstellbar
Teilvolumenstrom max. 3m?/h, einstellbar
Verdunnungsverhdltnis. . .. 1:1 bis 1.9

Messzyklus einstellbar, min. 5 Minuten

i max. 8 x (15 min Zykluszeit = 2 h Mittel-
wert)

2050 x 800 x 800 mm

ca. 250 kg

Stahlblechschrank mit Fronttir

IP 55

RAL 7032

nach VDI 2066, Diisen-@ 5-12 mm
Entnahmesonde beheizt,

isokinetische Probenahme,
Verdunnungssystem, Riickspuleinrich-
tung, automatisches Absperrsystem,
Werkstoff 1.4571 bzw. Titan
Rotationsvakuumpumpe, 3m?/h,

60% Vakuum mit Gasvolumenregelung
Regeltemperatur +4°C,

automatische Kondensatabsaugung

Total Activity
Detector
Filter Material

Filtermaterial Filter Adaptor

Filteradapter
Sample Flow Rate

Cycle Time
V/R Operation

(Forward/Backward)

Abmessungen (HXBXT) ..
Gewicht
Gehause
Cabinet

DilutionRatio. ...........

Statussignale (potentialfrei) P
1 oder 2 Kohlenstoff-14-Flachenstrahler H HalfLifetime. ...

Dimensions (HxWxD)....

automatic zero control

<1%F.S./ Week

>95 % availability

30 min

230V /50Hz, 110V/60 Hz +10/-15%, 5kVA
6 bar, Instrument Air

0°C to +50°C(32 to 122°F)

4-20 mA, Status Signals

1 or 2 C-14-Flat Top Sources

5.730 years

<12,5 uCi/source

1 or 2 Geiger-Miller-Counter-Tubes
Glass-Fiber-Filter 99.95% >0.3 um,
150m, 43 mm (1.7%) advance

25-80°C (77 to 140°F), temperature con-
trolled (pre-conditioning of tape)

user adjustable

max. 3mé/h, user adjustable

11to1:9

user selectable, min. 5 minutes

max. 8 cycles (2 h average

@ 15 min. cycle time)

2050 x 800 x 800 mm (81 x 31x 31%)
250kg (5501bs.)

Steel Cabinet with Front Door

IP 55 (NEMA-type)

RAL 7032 (grey)

acc. VDI 2066, nozzle-@ 5-12 mm
(0.2-0.5%), probe heated,

isokinetic sampling, dilution, backflush,
shut-off, material 1.4571 (SS) or titanium
Vacuum Rotary Pump, 3mé/h,

60% vacuum, w/ flow control
Temperature +4°C (39°F),

automatic condensate drain

Solutions for Emzssmn DURAG

and Combus
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LDS 6

In-situ Laser Gas Analyzer
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Overview
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Application
Design
Function
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Gas Analysis
LDS 6

. Overview

LDS 6 is a diode laser based gas sensor with a measuring prin-
ciple based on the specific light absorption of different gas com-
ponents. LDS 6 is suitable for fast and non-intrusive measure-
ments of gas concentrations or temperatures in process or flue
gases. One or two signals of up to three measuring points are
processed simultaneously with one central analyser unit. The
cross duct in-situ sensors at each measuring point can be sep-
arated up to 1 kilometer from the central unit by using fiber optic
cables. The sensors are designed for operation under harsh en-
vironmental conditions and contain a minimum of electrical com-
ponents. By connecting a bypass stream to a separate flow cell
measurements can also be carried out extractively instead of in-
situ.

LDS 6, typical installation with cross duct sensors

. Benefits

The in-situ gas analyzer LDS 6 is characterized by a high oper-
ational availability, unique analytic selectivity and by a broad
scope of suitable applications. LDS 6 enables the measurement
of one or two gas components or - if desired - the gas tempera-
ture directly in the process

e At the presence of up to 100 vol.% steam

At high levels of dust load (up to 100 g/Nm?3)

In hot, corrosive, explosive, or toxic gases

In applications showing strong varying gas compositions
Under harsh environmental conditions at the measuring point
Highly selective, i.e. mostly without cross interferences.
LDS 6 allows:

e Little installation efforts

Minimum maintenance requirements

High ruggedness and long-term stability

Real-time measurements.

L]
L]
L]
Moreover, the instrument provides warning and failure mes-
sages at:

e Need for maintenance

Erroneous self calibration

Bad signal quality

Exceeding a lower or upper alarm level for the measurement
variable

Transmission exceeding upper or lower limit.

n Siemens Catalog PA 10 News - October 2004

. Application

Application areas
® Process optimisation

Continuous emission monitoring for all kinds of fuels
(oil, gas, coal, and others)

Process measurements in power utilities and any kind of
incinerator

Process control

Explosion protection

Measurements in corrosive and toxic gases
Quality control

Environmental protection

Plant and job safety.

Branches

Power plants

Waste incinerators

Cement industry

Chemical and petrochemical plants
Automotive industry

Glass and Ceramics production

e Research and development.

Special applications

¢ |n addition to the standard combinations special applications
are available upon request.



. Design

LDS 6 consists of a central unit, accomplished by up to three
pairs of cross duct sensors in a transmitter/ receiver configura-
tion. The connection between the central unit and the sensors is
established by a so-called hybrid cable, which contains optical
fibers and copper wires. An additional loop cable connects both
sensor parts.

Central unit

The central unit is housed in a 19"-rack with 4 holders for assem-
bly

e in a swing gate

e in racks with or without telescope rails.

Display and control panel

e Large LCD field for simultaneous display of measurement re-
sult and device status

e Contrast of the LCD field is adjustable via the menu

e LED illumination of the display

e Cleanable foil touch pad with soft-keys

e Menu-controlled operation for parameterization and diag-
noses

e Operation help given in plain text.

LED backlit graphic
display and
membrane keyboard
with noticeable click

| SIEMENS |

Display of
concentrations as
numbers

Keyboard to
enter values

Status line for display
of analyzer status

Gas Analysis
LDS 6

Input and output connections

e One to three measurement channels with hybrid-connections
for the sensors at the measuring points

e Per channel 2 analog inputs for process gas temperature and
pressure

Per channel 2 analog outputs for gas concentration(s) or gas
temperature and concentration, respectively

Per channel 6 freely configurable binary inputs for signalling
of fault or maintenance request from external temperature or
pressure transducers or purging failure.

e Per channel 6 freely configurable binary outputs (signalling of
fault, maintenance request, function control, transmission limit
alarm, concentration limit alarm, store analog output).

Communication

Network connection: Ethernet (T-Base-10) for remote diagnosis
and maintenance.

Two code levels
according to NAMUR

Easy operation with
menu control
using five softkeys

ESC key
to abort inputs

—— INFO key
for help in plain text

CLEAR key
to delete inputs
ENTER key MEAS key
to accept to return to
input values measurement mode

LDS 6 central unit, membrane keyboard and graphic display

Siemens Catalog PA 10 News - October 2004 n



Gas Analysis
LDS 6

Transmission sensors Parts in contact with the process gases

The sensors normally do not come into contact with the process
gas, since purging is applied at the process side. The material
used for the tubes defining the purge volume in front of the sen-
sor windows is selected according to the process conditions.
Available tube materials are stainless steel (standard), Hastelloy,
plastics (PP) and ceramics.

Hybrid- and loop cable

Combination of fiber optic cables and twisted copper wires to
connect the sensors to the central unit. The hybrid cable con-
nects the central unit with the transmitter unit of the sensor, the
loop cable connects the transmitter and the receiver unit of the
sensor.

Sensor CD 6 of the LDS 6 (non-EEx), transmitter or receiver unit ° Max;[ 1000 m distance between central unit and measuring
poin
e Hybrid and loop cable:

- Multimode fiber-optic cable, provided with SMA connections
for transmission of the measurement signal

- Two-core copper cable, in twisted pair configuration, for
+24 V supply of the receiver electronics

e Additionally for the hybrid cable:

- Monomode fiber optic cable, configured double-sided with
angle-polished E2000 connectors for the transmission of la-
ser light

e Robust cable coating for mounting in open cable ducts or
ductworks

e QOil-resistant polyurethane as jacket material.

Sensor pair CD 3002 of the LDS 6 (EEx), transmitter and receiver unit

e |n-situ cross duct sensors, configured as transmitter and re-
ceiver unit, connected via loop cable

e Sensor pair CD 6 for non-EEx environments, sensor pair
CD 3002 for EEx environments

e Stainless steel, partially painted
e Protection class IP67 (non-EEx) sensor and IP65 (EEXx)

e Adjustable window flanges with flange connection DN65/PNG,
optional: ANSI 4/150 lbs

e Purging facilities on the process and the sensor side,
configurable application with purging gas connections for:
- Instrument air
- Air blower fan
- Steam
- Nitrogen
- Any other suitable purging media

e Fast connectors for cleaning the measurement openings and
the sensor window

e Optional Ex-protected version according to ATEX I 1GD
EExia lIC T4.

Connections of the hybrid cable

n Siemens Catalog PA 10 News - October 2004



Gas Analysis
LDS 6

. Function

Working principle

LDS 6 is a gas analyzer employing single-line molecular absorp-
tion spectroscopy. A diode laser emits a beam of near-infrared
light, which is sent through the process gas and detected by a

to a gas specific absorption line. The laser is scanning continu-
ously over this single absorption line with very high spectral res-
olution. The result is a fully resolved single molecular line which
is analysed in terms of absorption strengths and line shape. The
measurement is free of cross-interferences, since the quasi-
monochromatic laser light is absorbed very selectively by only
one specific molecular line in the scanned spectral range.

receiver unit. The wavelength of the laser diode output is tuned

Central unit Hybrid cables Measurement path
— | aser light
— > Electrical signals Pt
ssmmmss Return LED light ( ; r_ Measurement _
volume
Junns b am ch1
CPU and N Laser - .
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Basic design of the LDS 6
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LDS 6

LDS 6 is connected to a measuring point by fiber optics. The la-
ser light is guided by a single mode fibre from the central unit to
the transmitter unit of the in-situ sensor. The sensor consists of a
transmitter and a receiver; their distance defines the measure-
ment path. In the receiver box, the light is focused onto a suit-
able detector. The detector signal is then transferred into an op-
tical signal and is transmitted via a second optical fibre to the
central unit, where the concentration of the gas component is
determined from the detected absorption signal.

Absorption line

500

LDS 6 measures normally a single gas component. In some spe-
cific cases two components can be measured simultaneously, if
their absorption lines are so close to each other that they can be
detected within one laser scan (for example like water(H,0O) and
ammonia (NH3) in the spectrum shown.

Laser line

A
il [ [ [ 1 Typical spectral width of an absorption line compared to the width of the
09} - laser emission
0.8} H20 15% - Influences on the measurement
07} J e Dust load: As long as the laser beam is able to give a suitable
detector signal, the dust load of the process gases does not
0.6 1 influence the analytical result. By applying a dynamic back-
05t i ground correction, measurements can be carried out without
any negative impact. Tyéoical particle densities from below
0.4r 1 1 mg/Nm? to 100 g/Nm® can be handled by the LDS 6. The
03l ] varying dust loads are compensated by scanning the laser
over the gas absorption line and the inherent background. At
0.2 1 a scan position next to the absorption line, the instrument can
01l J "see" only absorption caused by the dust load where at the line
center the signal is composed of the molecular absorption
.0 * - * - * - and the continuous, unspecific background absorption. While
1543 15435 1544 15445 1.545 1.5455 1.546 using a wavelength modulation technique, the actual mea-
sured transmission is always compared with the baseline. In
Absorption spectra of water and ammonia the signal processing, a lock-in detection scheme delivers a
signal only from the molecular line free of background.
Dust load and path length are competing: the higher the dust
Moreover, in some applications it is possible to determine the load in the process, the shorter the max. path length possible.
gas temperature as a measurement value. In this case, the ratio o Temperature: The temperature influence on the absorption
of the absorbance of two characteristic lines of the same mole- line strength is compensated by a correction factor deter-
cule measured at the same time in the same volume gives the mined during calibration. A temperature signal can be fed into
actual temperature in the process gas. the instrument from an external temperature sensor. The sig-
Typical measurable gases for LDS 6 are: nal is then used for a mathematical correction of the influence

of the temperature on the observed line strength.

* Oxygen /02 At high temperatures where thermal radiation of the gas and

e Hydro fluorine /HF the dust is present or flames can occur in the measurement
o Hydro chlorine / HCI path, the detector is shielded with an optical band pass filter
) in front in order not to saturate it with the strong background
e Ammonia / NH3 radiation.
* Water vapour /.HQO e Pressure: The gas pressure can affect the line shape of the
e Carbon monoxide / CO molecular absorption line. LDS 6 uses a curve fitting algorithm
e Carbon dioxide / CO,. to adapt to the resulting line shape. Additionally, an external
) } ) ) pressure signal can be fed to the instrument to give a com-
By using an internal reference cell normally filled with the gas plete mathematical compensation for the pressure influence
measured, the stability of the spectrometer is permanently incl. the density effect.

checked in a reference channel. e Cross interferences: Since LDS 6 derives its signal from a

By doing so, the continuous calibration of the instrument is guar- single fully resolved molecular absorption, cross interferences
anteed without the need of carrying out external re-calibrations with other gases are quite unlikely. LDS 6 is therefore able to
by bottled test gases or reference cuvettes. measure the desired gas components very selectively. In spe-

cial cases, the composition of the process gas might have an
influence on the shape of the absorption line features. This in-
fluence is compensated by analysing the full shape of the de-
tected signal curve by customized algorithms.
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e Optical path length: The absorption values analyzed by the
LDS 6 are typically small. As a result of Lampert-Beer's law,
the signal strength of the absorption lines can be approxi-
mated as being linear dependent on the optical path length
within the gas. Therefore, the precision in determine the effec-
tive optical path length in the process might limit the overall
precision of the measurement.

As the sensor openings towards the process normally need to
be purged to keep them clean over a long period of time, the
thickness of the mixing zone between the purging media and
the process gas and its concentration distribution need to be
considered. In a typical cross duct installation with some
meters of path, the influence of the purging gas on the effec-
tive path length can be neglected.

Path length and load are competing: the higher the dust load
in the process, the shorter the max. path length possible.

Maintenance and failure alarms

LDS 6 delivers warnings by relays:
e Need for maintenance (measurement value is not influenced)
e Operational fault (measurement value can be influenced).

Note

Individual requirements for the measuring point can make the
utilization of special sensor equipment necessary. The possibili-
ties for adapting the sensors are:

e Different purging media available like instrument air, ambient
air, nitrogen or steam

e Different purging modes on process and sensor side

e Special materials of purging tubes and/or the sensor flanges
e Cooling or heating of the sensors

e EEx-proof sensor configurations

Essential characteristics

e |ntegrated self-calibration with an internal reference cell

¢ Negligible long-term drifts of zero and span

e Dynamic background correction for varying dust loads

e Galvanically isolated signal outputs of 4-20 mA (also inverted)
e Easy-to-handle with menu-driven operation

e Selectable time constants (response time)

e Two user levels with individual access codes for prevention of
unwanted and unauthorised operations

e Operation conformity with NAMUR recommendations
e Monitoring of overall optical transmission

* Remote preventive maintenance, and service operations ac-
cessible via Ethernet

e Straightforward replacement of the central units, since con-
nectors can easily be removed

e Deterioration- and corrosion-free sensor and central unit hous-
ing

e Easy operation with a numerical keypad and menu prompt

e Modular design, allows exchange of components in the field.

Gas Analysis
LDS 6

. Integration

Communication

LDS 6 is capable to transmit and receive data via Ethernet con-
nection by using the software LDScom. This installation and ser-
vice tool is capable to check and adjust remotely instrument sta-
tus and calibration parameters. If desired, almost a full system
check can be done remotely. In case of service, information can
be addressed via modem to Siemens service personnel, who
take care of appropriate measures remotely.

This remote control capability is established by using a standard
LAN modem.

Public phone net

Ethernet

Modem

LDS 6

goooo o
oooo o
ooooo o

Preset IP address in the net
192.168.XXX. XXX

Possible additional LDS 6

Possible additional LDS 6
Possible additional LDS 6

External connection of LDS 6 via modem to establish remote mainte-
nance capabilities
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. Technical specifications

Analytical performance
Measuring range

Minimum detection limits
(20 °C, 1000 hPa, 1 m path length)

in combination with HF, HCI, NH3

Smallest recommended measuring
range (20 °C, 1000 hPa, 1 m path
length)

in combination with HF, HCI, NH3

Largest recommended measuring
range (20°C, 1 bar, 1 m path length
or smaller)

in combination with HF, HCI, NH3

internally adjustable
gas-depending:
HF:

0.05 ppm
HCl: 0.2 ppm
NH3: 0.3 ppm
H,O: 1 ppm

1000 ppm

Oy: 200 ppm
CO: 200 ppm

CO,: 200 ppm
gas-depending:
HF: 0..2ppm
HCIl:  0...10 ppm
NH3: 0. 10 ppm
H,O:  0..50 ppm
0...5Vol%
Oy: 0...1Vol%
CO: 0..1Vol%
CO,: 0...1Vol%
gas-depending:
HF: 0...10 Vol%
HCl:  0..25Vol%
NH3: 0. 100 Vol%
H,O:  0... 100 Vol%
0...30 Vol%
O,: 0 ... 100 Vol%
CO: 0 ... 100 Vol%
CO,:  0...100 Vol%

The max. ranges possible with an analyser might be dependent on the
measurement conditions and its individual configuration. In case, a

required range is larger than 200 times the smallest range given above,

please, contact Siemens to discuss your application.

General
Concentration units
Display

Mounting orientation
Laser protection class
Laser power
Certificates

Linearity

Accuracy

ppm, Vol%, mg/Nm?3 (EU/US)

Digital concentration display (5
digits with floating decimal point)

Front plate vertical
Class 1, safe to the eye
varies with application
CE mark, ATEX

better than 1%

better than 2% of reading above
the minimum detection limit

Configuration, housing
Protection class
Dimensions

Weight

IP20 according to EN 60529
177x440x380 mm
approx 13 kg

Electrical properties
Power supply

Power consumption
EMC-compatibility
Electrical safety

Fuse specifications

100 bis 240 VAC 50-60 Hz, auto-
matically adjusted to the system

50 W

According to EN 61326 and stan-

dard classification of NAMUR
NE21

According to EN 61010-1,
overvoltage classification Il

100 ... 240 V: 2.5T/250

n Siemens Catalog PA 10 News - October 2004

Time parameters

Warm-up temperature at 20 °C
ambient

Delay of display (Tgg)
Electrical time constant
Dead time

Response time

Electrical damping

approx 15 min

<1s
0.3 (adjustable), typically 1 ... 3 s
<1s

better than 3 s, application
dependent

1 bis100 s, selectable

Measurement behaviour
Output signal fluctuation
Precision

Zero point drift
Drift of measurement value
Deviation of linearity

2% of measurement value

<2% ... < 5% of measurement
value, application dependent

negligible
negligible
< 1% of measurement value

Parameters of influence
Ambient temperature
Ambient pressure
Measurement gas pressure

Power supply

Tilting

< 1%/10 K of measurement value
< 1%/50 hPa

< 2% change of reading upon
change in pressure of 50 hPa

< 1% at change of output signal
range of + 10%

< 1% for non-horizontal mounting
of the sensors below 15°

Electrical in- and outputs

Number of measurement channels

Analog output
Analog inputs
Binary outputs
Binary inputs

Communication Interface

1... 3, optional

2,4 ... 20 mA, potential-free,
ohmic resistance max. 750 Q

2, designed for 4 ... 20 mA

6, with changeover contacts, con-
figurable, AC/DC 24 V/1 A, poten-
tial-free

6, designed for 24 V, potential-
free, configurable

Ethernet 10BaseT (RJ-45)

Ambient conditions
Temperature range

Humidity
Ambient pressure

+5 ... +45 °C during operation,
-40 ... +70 °C during transporta-
tion and storage

< 85% RH, above dew-point
700 ... 1200 hPa
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19" central unit

l Ordering data

Order No.

In-situ LDS 6 gas analyzer
19" unit for installation in cabinets

7MB6021-0MNO00-0mNN

Measured component
0,1

O,ftemp 1)
NH3

NHg/H,0

HCI

HCI/H,0

Application channel 1
CEM

Combustion control
Safety-relevant areas
Process control
Combustion control

CEM

SNCR-DeNOx
SCR-DeNOx
SCR-DeNOx / Automotive
CEM

SNCR-DeNOx
SCR-DeNOx
SCR-DeNOx / Automotive
CEM

Filter optimization

Trace gas detection (VCM, ...)
CEM

Filter optimization

CEM

Filter optimization

CEM

Filter optimization
Combustion control
Safety-relevant areas
Process control (steel, ...)

AA
AB
AC
AD
BB
CA
CE
CF
CG
DA
DE
DF
DG
EA
EH
EJ
FA
FH
GA
GH
HA
HH
JB
JC
JD

see channel 1 for the allowed combination

Application channel 2

CEM

Combustion control
Safety-relevant areas

Process control (defined process)
SNCR-DeNOx

SCR-DeNOx

SCR-DeNOx / Automotive

Filter optimization

Trace gas detection

Channel 2 not equipped

X cecIOTMMOO WX

see channel 1 for the allowed combination

Application channel 3 )

CEM

Combustion control
Safety-relevant areas

Process control (defined process)
SNCR-DeNOx

SCR-DeNOx

SCR-DeNOx / Automotive

Filter optimization

Trace gas detection

Channel 3 not equipped

X eI OTMMOO W >

Language (supplied documentation, software)

German
English
French
Spanish
Italian

1) To be released soon.

s w NN = o
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I Further versions

Order code
Please add ,-Z" to Order No. and specify Order code
Telescopic rails (2 off) A31
Set of Torx tools, socket spanner A32
Communication software (LDS6Com) Ko1
LAN modem incl. cable K10
D-sub to standard terminal connection, 15 pins (converter) K20
D-sub to standard terminal connection, 25 pins (converter) K21
Cable, D-sub 15 pins (1,5 m pin to pin) K22
Cable, D-sub 25 pins (1,5 m pin to pin) K23
TAG labels (customer-defined inscriptions) Y30
FAT Y40
Standard application Typical values Resolution | Typical values Resolution
Gas 1 Gas2 |Code [Code |Comment for range gas 1 Gas 1 forrange gas 2 |Gas 2
0, A A CEM 0...21 Vol% 0.1Vol% |n.a. n.a.
NH3 C flue gas, high accuracy 0...25 ppm 0.3 ppm n.a. n.a.
NHgz H,O D 0...25 ppm 0.3 ppm 0 ... 30 Vol% 0.1 Vol%
HCI E 0...10 ppm 0.2 ppm n.a. n.a.
HCI H,O F 0...10 ppm 0.2 ppm 0 ... 30 Vol% 0.1 Vol%
HF ) G 0..5ppm 0.1ppm |na. n.a.
HE T H,0 H 0..5ppm 0.1ppm |0...30 Vol% 0.1 Vol%
0, A B Combustion control 0...21Vol% 0.1Vol% |n.a. n.a.
0O, D) Temp. B high temperature calibration 0...21 Vol% 0.1 Vol% 650°C ... 1200°C |+ 30K
co’ J 0...5Vol% 0.1Vol% |n.a. n.a.
O, ) A C Safety relevant areas 0 ... 10 Vol% 0.1 Vol% n.a. n.a.
coh J short response time 0 ... 10 Vol% 0.1 Vol% n.a. n.a.
0,1 A D Process control 0...21Vol% 0.1Vol% |na. na.
coh J customized algorithm 0 ... 60 Vol% 0.1 Vol% n.a. n.a.
NH3 C E SNCR-DeNOx 0...50 ppm 1 ppm n.a. n.a.
NH3 H,O D high dynamics 0...50 ppm 1 ppm 0 ... 30 Vol% 0.1 Vol%
(e.g. municipal waste incinerator)
NH3 C F SCR-DeNOx 0..10 ppm 0.3 ppm n.a. n.a.
NHgz H,O D power plants, highest accuracy 0...10 ppm 0.3 ppm 0 ... 30 Vol% 0.1 Vol%
NH3 C G SCR-DeNOx / Automotive 0 ... 100 ppm 1..2ppm |n.a. n.a.
NH3 H,O D engine lab 0 ... 100 ppm 1...2ppm (0...30 Vol% 0.1 Vol%
HCI E H Filter optimization 0...2000 ppmat 1 m |2 ppm n.a. n.a.
HCI H,O F high dynamics 0...2000 ppm at 1 m|0.2 ppm 0...30 Vol% 0.1 Vol%
(e.g. municipal waste incinerator)
HE T G 0...2000 ppm at 1 m |2 ppm n.a. n.a.
HE ) H,O H 0...2000 ppmat 1 m |2 ppm 0 ... 30 Vol% 0.1 Vol%

Standard combination reference table

1) To be released soon.
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Typical values for Typical values for Typical Purging mode Purging media
Gas 1 Gas 2 | Code | Code | Temperature |Pressure | Path length| Dustload |integr.time| Default |Optional
0O, A A <150°C 1000 hPa [1...6m <100 mg/Nm® [30's D B N,
NH3 C <150°C 1000 hPa [1...6 m <100 mg/Nm? [30's C G air
NH3 H.O D <150°C 1000 hPa [1...6 m <100 mg/Nm? [30's C G air
HCI E <150°C 1000 hPa |1 ..6m <100 mg/Nm® [30's Cc G air
HCI H,O F <150°C 1000 hPa [1...6 m <100 mg/Nm? [30's C G air
HF G <150°C 1000 hPa 1..6m <100 mg/Nm? [30's C G air
HF H,O H <150 °C 1000 hPa [1...6m <100 mg/Nm3 [30°s C G air
0, A B 600 ... 1200°C|1000 hPa |2 ...6'm <20 g/Nm3 10s E,F G, H steam + air, No
O, Temp. |B 600 ... 1200 °C|{1000 hPa |2...6 m <20 g/Nm® 10s F H steam + N,
CO J <600 °C 1000 hPa |1..6m <20 g/Nm3 10s E G air
0O, A C <150°C 1000 hPa [1...6m <100 mg/Nm® |25 D B \P)
CO J < 150°C 1000 hPa [1...4m <20 g/Nm® 2s E G air or Np
O, A D <150°C 1000 hPa [1...6 m <100 mg/Nm® [10's D B Ny
co J <600 °C 1000 hPa |1..4m <20g/Nm3 |2s E G air or N,
NH3 C E 250 ...350°C [1000hPa|2..6m <20 g/Nm3 30s E G air
NH3 H,O D 250 ...350°C [1000hPa|2..6m <20 g/Nm® 30s E G air
NH3 C F 300 ...400°C [1000 hPa |4 ...8 m <20 g/Nm® 30s E G air
NH3 H.O D 300 ...400°C [1000 hPa |4 ...8 m <20 g/Nm® 30s E G air
NHz C G 20...650°C |1000 hPa 1 m <2 g/Nm® 2s C A air
NH3 H,O D 20...650°C |1000 hPa |1 m <2 g/Nm® 2s C A air
HCI E H 150 ...250°C |1000 hPa |1 ..6m <20 g/Nm® 10s E G air
HCI H,O F 150 ...250°C |1000 hPa |1 ...6m <20 g/Nm3 10s E G air
HF G 150 ...250°C |1000 hPa |1 ..6m <20 g/Nm3 10s G air
HF H.O H 150 ...250°C |1000 hPa |1...2m <20 g/Nm3 10s E G air

Standard combination reference table (continued)
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. Dimensional drawings
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LDS 6, 19 central unit, dimensions in mm
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LDS 6

19" central unit

. Schematics

Pin assignment

Connector SUB-D 15F

« & GND
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GND 1

LDS 6, 19“ central unit, pin assignment

GND

Analog output 2-P
Analog output 2-N
Analog output 1-P
Analog output 1-N

GND

Analog input 2-P
Analog input 2-N
Analog input 1-P
Analog input 1-N
Binary input 6-P
Binary input 5-P
Binary inputs 5 to 6-N
GND

GND

Binary input 4-P
Binary input 3-P
Binary input 2-P
Binary input 1-P
Binary inputs 1 to 4-N
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Analog outputs: } Component 2
floating (if present)
(also to one another),

R <750 Q } Component 1

Pressure correction
Pressure correction
Temperature correction
Temperature correction

Non-floating
analog inputs

Floating via opto isolator
"0"=0V (0to4.5V)
"1"=24V (13to 33 V)

Floating via opto isolator
"0"=0V (0to4.5V)
"1"=24V (13to 33 V)

The relay is de-energized in
the shown contact position

‘

Contact loading
max. 24 V/1 A, AC/DC
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Optical and electrical connections

25-pin connector: —
Binary inputs and
relay outputs

Binary inputs and

15-pin connector:
( analog inputs/outputs

®
® ® 7
(@)
(@)
Tl || (% @
o ® [T &
TRITT @
O &
® \_J
®
— Power supply Hybrid cable — E2000 — L 24V DC sensor
and fuses holder single mode multimode power supply

LDS 6, 19“ central unit, optical and electrical connections
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converter
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Sensors and cables

For heavy dust loads in the process stream, the purging can be
performed with forced air by an air blower. In this configuration,
the sintered air inlet filter is replaced by a ring slit.

. Overview

Sensors and cables for non-Ex applications

The standard sensor head consists of a transmitter and a re-
ceiver unit, which share the same mechanical dimensions. The
transmitter unit provides a connector for the fiber optical cable.
The receiver unit contains a photo detector and some basic
electronic parts. The sensors are mounted onto flanges. Purging
tubes that directly aim into the process stream are flushed with
a purging media. The easiest possibility to avoid condensations
on the optical surfaces and to keep them free of dust is the purg-
ing with instrument air or N, if inert purging is required. This
standard purging method is suitable for low and medium dust
loads in the process.

Mounting flange with forced-air purging

For the analyses of oxygen at low gas temperatures (< 600 °C)
all ambient air has to be removed from of the measuring path.

For this purpose, an inert gas like nitrogen or steam is used for
purging on the process side in combination with a suitable inert
gas purging of the sensor housing and wedge window module.

Purging of the mounting flange with instrument air

The following diagram can be used to derive the purging air flow
as a function of the upstream pressure (P4). There are two pa-
rameters in the diagram, i.e. the process pressure (Pp) and the
temperature of the purge gas which is assumed to be air. The di-
agram shows the flow through a standard sensor head config-
ured with a needle valve for non elevate purging flows.
In the case of elevated flows (without the needle valve) the re-
sulting purge gas will be approx. 4 times higher.

1
T,=25°C

_____ -

Steam input
Nitrogen input
Nitrogen
output

[

Purging example of an oxygen analyzer

The sensor can be removed easily from the flange for cleaning.
T, =100°C Removing and re-mounting of the sensor does not require re-
""" alignment.

The sensors are also available in an intrinsically safe EEx-version
(EEx ia).

q(Cy-0,1)[N//min]

ol----
~

P; [x 1013 hPa]

Purge air flow rate
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Sensors and cables

Sensors and cables for Ex applications
Intrinsic safety and intrinsically-safe circuit

Principles

The physical principle for the type of protection "Intrinsic safety"
is that a certain minimum ignition energy is required to ignite an
explosive atmosphere. In an intrinsically safe circuit, this mini-
mum ignition energy is not present in the hazardous area, neither
during normal operation nor in the event of a fault. The intrinsic
safety of a circuit is achieved by limiting the current, voltage,
power and temperature. Therefore the type of protection "Intrin-

sic safety" is limited to circuits with relatively small powers. To
prevent sparks during closing or opening, the capacitance and
inductance of an intrinsically-safe circuit are also limited de-
pending on the maximum current and voltage values. No sparks
or thermal effects which could lead to ignition of an explosive at-
mosphere occur either in normal operation or in the event of a
fault. Therefore intrinsically-safe circuits may also be connected
or disconnected during operation when live since the safety is
also guaranteed in the event of a short-circuit or interruption. The
following figure shows the block diagram of the type of protec-
tion "Intrinsic safety".

azardous area afe area
Hazard I Saf
Ra La | | L R; |L| |
Py |
— L 1] — I e
Limited temperature I | |
* rise Ca |y | Ci |
Limited | 0 | |
spark | | |
energy | ] | |
® o—e ¢—o
T © |
PA — | - _
|
Uy Max. output voltage PA Equipotential bonding
R; Internal resistance R, External resistance
L; Internal inductgnce L, External inductgnce
C; Internal capacitance C, External capacitance
F  Fuse

Block diagram for voltage/current limiting with type of protection "Intrinsic safety"

Intrinsically-safe electrical equipment and intrinsically-safe com-
ponents of associated equipment are divided into categories
("Protection level"). A differentiation is made between the protec-
tion levels "ia" and "ib", where protection level "ib" also provides
protection should one protective measure fail (fault redundancy
1) and protective level "ia" also provides protection should two

protective measures fail (fault redundancy 2). The standard re-
fers to so-called "countable faults" instead of protective mea-
sures. These refer to protective measures such as current limit-
ing resistors, Zener diodes for voltage limiting, fuses, safe
distances etc., i.e. all components or measures which handle an
exactly defined safety function for the associated equipment.

Protection level Description according to EN 50020

Installation

the most unfavorable condition.

ia The intrinsically-safe electrical equipment must not cause an ignition
e During normal operation or with the existence of those non-countable faults which result in

e During normal operation or with the existence of a countable fault plus those non-countable
faults which result in the most unfavorable condition.

e During normal operation or with the existence of two countable faults plus those non-count-
able faults which result in the most unfavorable condition.

Up to
zone 0

the most unfavorable condition.

ib The intrinsically-safe electrical equipment must not cause an ignition
¢ During normal operation or with the existence of those non-countable faults which result in

¢ During normal operation or with the existence of a countable fault plus those non-countable
faults which result in the most unfavorable condition.

Zone 2
Zone 1

Protection levels of electrical equipment and intrinsically-safe components
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Minimum ignition curves

The so-called minimum ignition curves are used to assess an in-
trinsically-safe circuit and to determine the maximum capaci-
tance and inductance values. They are included in the valid in-
trinsically-safe standards (EN 50020 or DIN EN 50020, and

IEC 60079-11 or EN 60079-11). Minimum ignition curves exist for
the resistive, capacitive and inductive circuits. Different mini-
mum ignition curves are applied depending on the gas group for
which an intrinsically-safe circuit is to be designed and take into
account the minimum ignition energies of the gas groups.

Associated electrical equipment

Associated electrical equipment is a reference to equipment
which contains one or more intrinsically-safe circuits but in which
not all circuits are intrinsically-safe Associated electrical equip-
ment usually has an isolating function, i.e. separating intrinsi-
cally-safe equipment from non-intrinsically-safe equipment
within a signal circuit. Such devices include e.g.: safety barriers,
isolating switching amplifiers, power supply units etc.

Associated electrical equipment is not explosion-proof and must
therefore not be installed in the hazardous area. It only contains
intrinsically-safe circuits which may be routed into the hazardous
area. Associated electrical equipment is identified by a square
bracket enclosing the "EEx" and the symbol for the type of pro-
tection, as well as absence of the temperature class, e.g.

[EEx ia] lIC.

Cables

DIN /EN 60 079-14 (VDE 165, Part 1) must be observed when
selecting and routing the cables. Particular attention must be
paid to the characteristic values such as electric strength and
minimum cross-section. In the case of intrinsically-safe circuits,
the cable capacitance and inductance must be observed in ad-
dition, and must not exceed the values specified for the intrinsi-
cally-safe or associated equipment used (Co, Lo). The connec-
tion points and cables of intrinsically-safe circuits must be
identified, e.g. in light blue, and be separated from the other
connection points and cables of non-intrinsically-safe circuits.

Gas Analysis
LDS 6

Sensors and cables

Typical LDS 6 system set-up in explosion endangered zones

LDS 6 is capable to measure gases in EEx environment, pro-
vided that special care is taken about safety concerns. The cen-
tral unit of LDS 6 always has to be located out of hazardous ar-
eas. Special EEx -type sensors (s. explosion protection tag),
certified according to Ex Il 1GD EEx ia lIC T4, allow the operation
inside almost any EEx classified area. In between the connection
of sensors and central unit an EEx barrier has to be applied. A
typical sensor setup is given in the following figure.

CD 3002Ex
r - - - """ " —"—— " — — — — — |
| Transmitter Receiver |
I I
I I
I I
I I
I @ I
I g I
| 2 Loop cable |
Il g I
l__=_ _____________ _ _
Ex zone
Ex barrier

(]

Q@ LDS 6

2 [ ]

&) ooooo o

> oooo o

hN] ooooo o

Typical setup of LDS 6 in an explosion endangered area
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EEXx barrier

The EEx barrier is part of the delivery of the EEx sensor

CD 3002 Ex. It is meant for wall mounting close to the location of
the LDS 6 central unit within an EEx safe environment. The EEx
barrier defines the interface between the analyzer central unit
and the intrinsically safe sensor heads and ensures under any
circumstances that the total electrical energy transferred via the
hybrid cable to the sensors is always less than needed to ignite
combustible gas mixtures.

Dimensional drawings

250

i
v

Technical specifications

Hazardous area output

* Minimum output voltage
* Maximum output voltage
e Current limit

Max. current consumption
(45 mA output)

Safety description

12.85V at 45 mA
24V from 170 Q
45 mA

90 mA at 24V,
110mA at20 ... 35V DC

25V, 170 Q, 147 mA,
Um =250 Vg or DC

350

LDS 6, sensors CD 3002 Ex, EEx barrier, dimensions in mm
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. Technical specifications

Sensors

General
Setup

Interior material
Installation

Laser protection class
Options

Ex-protection

Transmitter and receiver unit, con-
nected by a loop-cable

stainless steel

horizontally to the optical axis,
perpendicular or parallel to the
gas flow

Class 1, safe to the eye

Inline-calibration path, air blower
purging, steam purging

optionally, according to ATEX Il
1GD EExia lIC T4

Configuration, housing
Protection classes

e Sensors
- non EEx sensor CD 6

- EEx sensor CD 3002
Dimensions
e non EEx sensor CD 6
e EEx sensor CD 3002
¢ Purging tube

Weight
Mounting

P67
IP65

Diameter 163, D: 395 mm
195x195x450 mm

400 (370 net) x 44 x 40 mm
800 (770 net) x 44 x 40 mm
1200 (1170 net) x 44 x 40 mm

2xca11kg
DN 65/PN 6 or ANSI 4'/150 Ib

Electrical properties
Power supply

Power consumption

24V DC, supply from central unit
via hybrid cable

approx 2 W during operation

Ambient environment

Ambient temperature
e Non EEx sensor CD 6

e EEx sensor CD 3002

Humidity

Pressure

-30 ... +70 °C during operation,
-40 ... +70 °C during storage and
transportation

-30 ... +60 °C during operation,
-40 ... +70 °C during storage and
transportation

< 95% relative humidity, above
dew point

700 ... 1200 hPa

Measurement conditions
Measurement path

Gas temperatures

Gas pressure

Dust load

Tm..12m,
longer or shorter paths lengths
need to be confirmed by Siemens

-5 ... +1300 °C, application-
dependent

Ambient pressure +/- 50 hPa,
higher or lower pressures need to
be confirmed by Siemens

up to 100 g/Nm?,
depending on particle size and
measurement path length

1) Please observe partial release for sale.

Gas Analysis
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Sensors and cables

Options

Purging with instrument air
® Pressure

* Quality

° Maximum flow rate

* Dew point

2000 ... 8000 hPa

instrument air, free of oil and
water

500 I/min

benchmark: < -10 °C, applica-
tion-dependent,

condensation of the optics has to
be avoided

Air blower fan (230 V: ASE00253147, 115 V: ASE00253148)

e Maximum counter pressure

® Maximum flow rate

e Power consumption
Protection class (ventilator)
Steam purging

e Steam conditioning

° Maximum temperature

e Minimum pressure

° Maximum pressure

40 hPa
850 I/min
370 W
P54

Overheated
240 °C
> 4000 hPa

16000 hPa, refers to a volume
flow of approx. 1100 I/min

Hybrid and loop cable

General
Configuration hybrid cable

Coating
Dimension

Impact resistance
Maximum tensile strength
Minimum bend radius

Two optical fibers and two twisted
copper wires for 24 V DC in one
cable. Mono mode light wave
guide configured on both sides
with angle polished E2000 con-
nectors, multimode light wave
guides configured on both sides
with SMA connectors.

Oil-resistant polyurethane

Diameter < 8 mm,
length: up to 1000 m

200 N/ecm
500 N
10 cm

Ambient conditions
Ambient temperature
Humidity

-40 ... +80 °C during operation

< 95% relative humidity, above
dew point
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Gas Analysis
LDS 6

Sensors and cables

l Ordering data Order No.
In-situ LDS 6 gas analyzer 7MB6022 - NNNEN - NN
Sensor pair (cross duct)
EXx protection Sensor type
Without CD6 0
According to ATEX Il 1 GD CD 3002 1
According to ATEX I 3 GD CD 3002 2
Sensor type Component
Standard cross duct 0, A
Otemp 1) B
NH3 c
NHz/H>0 D
HCI E
HCI/H,0 F
HF T G
HF/H,0 1 H
com J
Purging m r i Sensor side
No purging No purging A
Airor No, 1 ... 2 1/min B
Instrument air or No
moderate flow: 300 ... 120 I/min No purging C
Airor No, 1 ... 21/min D
Air, N, or steam
elevated flow: 300 ... 500 I/min No purging E
AirorNo, 1 ... 21/min F
Air, blower fan or steam
high flow: > 500 I/min No purging G
Airor Np, 1... 2 1/min H
Purgin material
No purging tubes 0
Stainless steel 1
Hastelloy 2
Plastic (PP) 3
Ceramics 4
Purging tubes, length
No purging tubes 0
400 mm (370 mm net) 1
800 mm (770 mm net) 2
1200 mm (1170 mm net) 3
Engine lab version 4
Flange type
DN 65/PN 6 0
ANSI 4 /150 Ibs 1
Engine lab version 2
Hybri | Length [m
Standard length 5 A
10 B
15 c
20 D
25 E
30 F
40 G
50 H
75 J
100 K
150 L
200 M
Customized length z
No loop cable X

1) To be released soon.
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Gas Analysis
LDS 6

Sensors and cables

. Ordering data

Order No.

In-situ LDS 6 gas analyzer
Sensor pair (cross duct)

7MB6022 - NNNEN - NEEN

Loop cable Length [m
Standard length 5 A
10 B
15 (o
20 D
25 E
30 F
40 G
50 H
Customized length z
No loop cable X
Language (supplied documentation
German 0
English 1
French 2
Spanish 3
Italian 4

l Further versions Order code

Please add ,-Z“ to Order No. and specify Order code

High pressure window flanges

e Borosilicate glass, SS (1 pair) Fo1
* Borosilicate glass, Hastelloy (1 pair) F02
e Quartz glass, SS (1 pair) FO3
® Quartz glass, Hastelloy (1 pair) Fo4
Hook spanner F10
Alignment kit (additional) F11
Process flanges, 1 pair (only for application code CG, DG) F20
Air blower fan 230 V (only for purging mode G, H) LO1
Air blower fan 115 V (only for purging mode G, H) L02
Needle valve, purging flows < 120 I/min, 1 pair L10
External flow cell, SS, PTFE coated, 1 m path length, 1.2 I inner volume L20
External heated flow cell, max. 200 °C, 1 m path length, 1.2 I inner volume L21
External heated flow cell, max. 200 °C, 1 m path length, 1.2 | inner volume, mounted on rack with wheels L22
Calibration verification kit (not available for gas code H. F) L23
Weather shield, 1 pair L30
Optical filter to reduce IR background L40
Hybrid cable, customized length P1Y
Loop cable, customized length Qty
TAG labels (customized inscriptions) Y31
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LDS 6

Sensors and cables

. Dimensional drawings

200

2163

i i e e Ny | Top view

152

105

415
S\

395

Customer
flange

§

‘m‘ @ 44.5

370 (770, 1170)
400 (800, 1200)
370 (770, 1170)
400 (800, 1200)

Non EEx sensor CD 6, dimensions in mm EEx sensor CD 3002, dimensions in mm
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Gas Analysis
LDS 6

More information

. Documentation

Manual Order No. Manual Order No.
Betriebsanleitung LDS 6 A5E00295893 LDS 6 instrucciones de operacion ~ A5E00362720
(German) (spanish)

LDS 6 Operating instructions A5E00295894 Wartungsanleitung LDS 6 A5E00295897
(English) (German)

Instructions LDS 6 A5E00295895 LDS 6 Service instructions A5E00295898
(French) (English)

Istruzioni operative LDS 6 A5E00295896

(Italian)

. Proposition of spare parts for a 2-year and a 5-year service

DS 6 does not contain expandable parts, but some parts of the modules and detector electronics on stock (piece counts given
sensors might be stressed in the sensors. For this reason it is per measuring point, i.e. per sensor pair).
recommended for demanding applications to keep window

Description Qty for Qty for Order No.
2 years 5years

Non EEx sensors

e Window module (quartz), for CD 6 1 2 A5E00338490

e Window module (engine), for CD 6 1 2 A5E00338490

e Sensor electronics (only O,), 1 1 A5E00338533
for CD 6

e Sensor electronics (most gases), for CD 6 1 1 A5E00338540

e Sensor electronics (most gases, high gain), for CD 6 1 1 A5E00338541

e Sensor electronics ( only HCI), 1 1 A5E00338552
for CD 6

EEx sensors

e Window module (quartz), 1 2 A5E00338594
for CD 3002 (EEx)

e Sensor electronics (only O,), 1 1 A5E00338563
for CD 3002 (EEx)

e Sensor electronics (most gases), for CD 3002 (EEx) 1 1 A5E00338572
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LDS 6

Conditions of sale and delivery
Export regulations

M Terms and Conditions of Sale and Delivery

By using this catalog you can acquire hardware and software
products described therein from the Siemens AG subject to the
following terms. Please note! The scope, the quality and the con-
ditions for supplies and services, including software products,
by any Siemens entity having a registered office outside of Ger-
many, shall be subject exclusively to the General Terms and
Conditions of the respective Siemens entity.

for customers with a seat or registered office in the
Federal Republic of Germany

The General Terms of Payment as well as the General Conditions
for the Supply of Products and Services of the Electrical and
Electronics Industry shall apply.

For software products, the General License Conditions for Soft-
ware Products for Automation and Drives for Customers with
Seat or registered Office in Germany shall apply.

for customers with a seat or registered office outside of
Germany

The General Terms of Payment as well as the General Conditions

Comprehensive Terms and Conditions of Sale and Delivery are
available free of charge from your local Siemens business office
under the following Order Nos.:

e 67B5310-0KR30-0BA0
(for customers based in the Federal Republic of Germany)

67B5310-0KS53-0BA0

(for customers based outside of theFederal Republic of Germany)
or download them from the Internet:
www.siemens.com/automation/mall
(Germany: A&D Mall Online-Help System)

. Export regulations

The products listed in this catalog / price list may be subject to
European / German and/or US export regulations.

Therefore, any export requiring a license is subject to approval
by the competent authorities.

According to current provisions, the following export regulations
must be observed with respect to the products featured in this
catalog / price list:

for Supplies of Siemens, Automation and Drives for Customers
with a Seat or registered Office outside of Germany shall apply.

For software products, the General License Conditions for Soft-
ware Products for Automation and Drives for Customers with
Seat or registered Office outside of Germany shall apply.

General
The prices are in € (Euro) ex works, exclusive packaging.

The sales tax (value added tax) is not included in the prices.
It shall be debited separately at the respective rate according to
the applicable legal regulations.

In addition to the prices of products which include silver and/or
copper, surcharges may be calculated if the respective limits of
the notes are exceeded.

Prices are subject to change without prior notice. We will debit
the prices valid at the time of delivery.

The dimensions are in mm. lllustrations are not binding.

Insofar as there are no remarks on the corresponding pages,
- especially with regard to data, dimensions and weights given -
these are subject to change without prior notice.

AL Number of the German Export List.

Products marked other than “N* require an export
license.

In the case of software products, the export des-
ignations of the relevant data medium must also
be generally adhered to.

Goods labeled with an “AL not equal to N* are
subject to a European or German export authori-
zation when being exported out of the EU.

ECCN Export Control Classification Number.

Products marked other than “N* are subject to a
reexport license to specific countries.

In the case of software products, the export
designations of the relevant data medium must
also be generally adhered to.

Goods labeled with an “ECCN not equal to N* are
subject to a US re-export authorization.

Even without a label or with an “AL: N* or “ECCN: N*, authoriza-

tion may be required due to the final destination and purpose for

which the goods are to be used.

The deciding factors are the AL or ECCN export authorization

indicated on order confirmations, delivery notes and invoices.

Errors excepted and subject to change without prior notice.
A&D/VUL/En 14.11.03

If you have any questions, please contact your local sales representative or any of the contact addresses below.

Siemens AG

A&D Pl 2M Process Analytics
Qestliche Rheinbrueckenstr. 50
D-76187 Karlsruhe

500 West Highway 60

Siemens Applied Automation

Bartlesville, OK 74003

Siemens Pte. Limited

A&D P12 Regional Head Quarter
The Siemens Center

60 MacPherson Road

Germany USA Singapore 348615
Tel.: +49 721 595 4234 Tel.: +1 918 662 7000 Tel.: +65 6490 8702
Fax: +49 721 595 6375 Fax: +1918 662 7052 Fax: +65 6490 8703

E-Mail:processanalytics@siemens.com
www.processanalytics.com

E-Mail: saaisales@sea.siemens.com
WWw.sea.siemens.com/ia

E-Mail: splanalytics.sgp@siemens.com
WWW.siemens.com/processanalytics

Siemens AG

Automation and Drives

Process Instrumentation and Analytics
D-76181 KARLSRUHE

FEDERAL REPUBLIC OF GERMANY
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B In-Situ-Messverfahren, kontinuierliche Messung

B Lange Lebensdauer durch Halbleiterlichtquelle

m  Optimale Auswertung der Messsignale durch breitbandi-
ges Spektrum einer (SWBD) Super-Breitbanddiode, da-
durch stabilere Messung im Vergleich zu herkommlichen
Gerdten mit LED’s

B Leistungsstarke Mikroprozessortechnik

B Messwertanzeige iiber LC Display in Opazitdt oder Extink-
tion, kalibrierfahig in mg/m?

B Automatische Funktionstests mit Korrektur der Messwer-
te beziiglich der Verschmutzung

m  Optik und Elektronik in einem hermetisch abgeschlosse-
nen Gehduse

m  Einfache Justierung ohne zusétzliche Einrichtungen

®  Wartungsarm durch optimale Spiilluftfithrung

B Programmierung iiber das Bediendisplay oder iiber eine
Bus-Schnittstelle

B Messdaten verfiigbar als Analogsignal oder iiber eine

Bus-Schnittstelle

Zwei Analogausgdnge mit umschaltbaren Messbereichen

In-situ measuring principle, continuous measuring

Long life solid state light source

Optimal evaluation of measuring signals due to wide

band spectrum of a Super Wide Band Diode (SWBD).

Measurement is more stable than with conventional LED

systems

High performance microprocessor technology

LC Display in opacity or optical density, calibration

capability in mg/m3

B Automatic zero and span check with soiling correction of
measured values

m  Optics and electronics in a hermetically sealed housing

®  Simple alignment without special tools

B Reduced maintenance due to advanced purge air system

B Programming via control display unit or remote bus inter-
face

m Data available as analog current or via bus interface
B Two analog output signals available with switchable
ranges

<EPA

Compliant

DURAG
Staubkonzentrations-

messgerat D-R 290

mit neuer Technologie

New Technology

DURAG D-R 290
Dust Concentration
and Opacity Monitor

50 JAHRE
[OURALG

90 fr :“% o

DURAG
Group



m/ Staubkonzentrationsmessgerit D-R 290

m Transmission - Staub

Die fotoelektrische Messung der Transmis-
sion T (=Durchstrahlungsvermégen) beruht auf
der Bestimmung der Schwachung des durch
ein partikelhaltiges Gas gesandten Lichtstro-
mes.

Verschiedene Systeme arbeiten mit einer
schmalbandigen LED-Lichtquelle mit einer
spektralen Empfindlichkeit zwischen 500 - 600
nm und nutzen direkt das von der LED ausge-
sendete Licht und haben daher eine stark tem-
peraturabhangige Empfindlichkeit.

Die DURAG Super-Breitbanddiode SWBD
mit einer wesentlich breiteren spektralen Emp-
findlichkeit von 400 - 700 nm fuhrt zu einem
stabileren Messsystem mit konstanteren Mes-
sergebnissen. Eine blaue Gallium-Nitrit-Diode in
Verbindung mit eine Floureszenzschicht er-
zeugt ein weil3es Licht, das neben dem lang-
welligen Licht der Lumineszenzstoffe auch die
Emissionsbande der normalen Leuchtdiode
enthdlt.

Ausgehend von der Transmission kann der
Staubgehalt entweder als Opazitdt O oder als
Extinktion E dargestellt werden.

Die Opazitdt kann mit der Lichtauslo-
schung verglichen werden und zeigt prozentu-
al die Menge des absorbierten Lichtes an. Die
Opazitdtsanzeige wird hauptsachlich in den
USA und im asiatischen Raum verwendet. Der
Vorteil der Opazitat ist, dass die Gerate nicht ka-
libriert werden. Der Nachteil ist die Abhédngig-
keit des Messergebnisses von der Messstelle.
Auch wenn eine Umrechnung von der Mess-
stelle auf die Schornsteinmiindung durchge-
fuhrt wird, so werden Einfliisse von z.B. der Far-
be, der Grol3e und der Oberflachenbeschaffen-
heit der Partikel nicht berlcksichtigt. Durch den
nichtlinearen Zusammenhang zwischen dem
Staubgehalt und der Opazitat erhoht sich die
Opazitat bei Verdopplung des Staubgehaltes im
oberen Bereich nurum ca. 15 %.

Die Extinktion verlduft durch die Logarith-
mierung linear mit dem Staubgehalt: Doppelter
Staubgehalt bedeutet doppelte Anzeige des
Gerates. Die Extinktion wird in Europa und zu-
nehmend auch im asiatischen Raum verwen-
det. Durch die Kalibrierung der Messstelle (nicht
des Messgerates) nach der VDI 2066 bzw. EPA
CFR 40 Part 60 #5 wird eine exakte Anzeige des
Staubgehaltes in mg/m3 ermdglicht. Der Extink-
tionskoeffizient k wird durch gravimetrische
Vergleichsmessungen bestimmt. Nach dem
Verfahren des kleinsten quadratischen Fehlers
wird aus mindestens 15 Einzelmessungen die
Kalibrierkurve fiir die Messstelle aufgestellt. Un-
ter realen Betriebsbedingungen muss man da-
von ausgehen, dass derselbe Staubgehalt je
nach KorngréB3en- und Strémungsverteilung zu
unterschiedlichen Anzeigen fiihren kann. Somit
genigt es nicht, eine Kalibrierkurve anzugeben;
es mussen auch die entsprechenden Unsicher-
heitsbereiche Y;, Y, und Y;, Y, berticksichtigt
werden.

Spektrale Empfindlichkeit ‘BD ()

der neuen DURAG SWBD- Superbreitbanddiods™

Technologie Super Wide Ban.d Diode

Spectral Sensitivity with £

DURAG's new SWBD S

Technology =
= LED
B I LED
E Starke Tempgratur-
E Strong temperature

drift
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Reflector Z
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[
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Transmission Basics

in mg/m
(Kalibrierung nach
Calibration reg. VDI 2066,
EPA CFR 40 Part 60 #5)




D-R 290 Dust Concentration and Opacity Monitor

IOUIRALE |

m Transmission - Dust

The photoelectric measurement of the transmission T (=irradiation
capability) is based on the determination of the attenuation of light sent
through a gas containing dust particles.

Several systems are implementing a narrow-band LED light source
with a spectral response between 500 and 600 nm using the light which
is directly emitted from the LED. Therefore the response is temperature
dependent.

The DURAG Super Wide Band Diode SWBD, with a spectral response
substantially enlarged to 400 - 700 nm, results in a more stable measuring
system with results that are more constant. A blue Gallium Nitrite diode in
connection with a fluorescent layer produces a white light, which
contains the broad band of wavelengths associated with the
luminescence material as well as the emission band of a normal light
emitting diode.

From the Transmission, the dust load can be displayed either as
Opacity O or as Extinction (optical density) E.

The Opacity can be compared with the attenuation of light and
shows the percentage of absorbed light. The Opacity measurement is
used mostly in the USA and Asia. The advantage of Opacity is that the

Kalibrierung von Staubmessgeréaten

Calibration of Dust Meters

measuring devices must not be calibrated. The disadvantage is the
dependency of the measuring result from the measuring location.
Although there is a re-calculation from the monitor location to the stack
emission outlet, the influences from the color, the shape and the surface
structure of the particles are not taken into account. Due to the non-linear
relationship between the dust load and the opacity, the opacity is
increased by only approx. 15% when doubling the dust load in the upper
measuring range.

The Extinction (optical density) runs linear to the dust load due to
taking the logarithm: Doubling the dust amount results in the display of
the unit doubling. Extinction is used in European countries and
increasingly also in Asia. By calibrating the measuring location (not the
measuring device) according to VDI 2066 or EPA CFR 40 Part 60 #5, an
exact display of the dust load in mg/m3 is achieved. The site depending
extinction coefficient k is defined by gravimetric comparative
measurements. According to the smallest quadratic error from at least 15
single measurements, the calibration curve is calculated for the
measuring location. Under normal operating conditions we have to
assume that the same dust load can lead to different readings depending
on grain size and flow distribution. Therefore it is not sufficient to have a
calibration curve, but also uncertainty ranges Y1,Y2 and Y3,Y4 have to be
considered.

Wert fiir Extinktion

Mt

Optical Density Value

125 |

—

m

=
S

Staubgehalt mg/Nm
Dust Content mg/N

- . Am
_ | Volumen
Gravimetris¢he Messung Am=m,-m Volume = ° o o o2 03 _ o4 0s
. . . Extinktion —p
Gravimetfic Weight Optical density (Extinction)
1 Filterkopf mit Sonde und Diffusor 8 Schwebedurchflussmesser
2 Absaugerohr 9 Gasmengenzahler mit
3 Absperrventil Thermometer
4 ggf. Trockenturm 10 Barometer
5  Schutfilter fiir Pumpe 11 Stoppuhr
6  Pumpe, gasdicht 12 Thermometer
Staub Durchdringung 7 Regel-By-pass 13  Prandtl-Rohr
Dust Penetration 1 tubular filter with probe and diffuser 8 rotameter
2 suction tube 9 gas volume meter with thermometer
3 shutoff device 10  barometer
4 drying tower, if necessary 11 stop watch
(before) (after) 5 protective filter for pump 12 thermometer
Gewicht des Gewebefilters 6  pump (gas-tight) 13 Prandtl-type Pitot head with
We ig ht of Fabric Filter 7  regulating by-pass micromanometer



m/ Staubkonzentrationsmessgerét D-R 290

® Anwendung

Das DURAG-Staubkonzentrationsmessgerat D-R 290 wird zur
kontinuierlichen Messung der Stdube in Rauchgaskanalen und Staub-
abzugsleitungen eingesetzt. Nach TA Luft und 13. und 27. BImSchV ist
es geeignet fiir
m  Feuerungsanlagen mit Steinkohle-, Braunkohle-, Heizol- und

Mischfeuerungen
m  Konverteranlagen, Asphaltmischanlagen und Anlagen zur

Zementherstellung
m  sowie alle Anlagen, bei denen die Staubkonzentration quantita-

tiv gemessen werden soll.

Die Messwerte kdnnen sowohl in Opazitat als auch in Extinktion
(mg/m?3) angezeigt werden.

® Grundlegende Eigenschaften

Das Gerat arbeitet im Zweistrahl-Wechsellichtverfahren nach
dem Autokollimationsprinzip, d.h. der Lichtstrahl durchquert zweimal
die Messstrecke. Die Lichtstrahlschwdchung durch den Staubgehalt in
der Messstrecke wird gemessen und ausgewertet.

Ein Fotoelement empféngt abwechselnd den Mess- und den
Vergleichslichtstrahl. Die Umschaltung zwischen Messlichtstrahl und
Vergleichslichtstrahl erfolgt mittels eines Schrittmotors alle 2 min fur
die Dauer von 2 s. Fiir das vom Messlicht- und Vergleichslicht erzeug-
te Signal ist ein gemeinsamer Verstarker vorhanden, dadurch werden
Temperatureinfliisse sowie die Langzeitdrift der Verstarker kompen-
siert. Das Sendelicht wird durch eine getaktete SWBD Super-Breit-
banddiode ohne Beeinflussung durch Gleichlicht (Tageslicht usw.) er-
zeugt. Sie garantiert eine lange Lebensdauer. Durch das Breitbandver-
halten der SWBD ist das Messergebnis unabhdngig von Temperatur-
und anderen Einfliissen. Durch die Verwendung der Breitbanddiode
istim Vergleich zu herkémmlichen Gerdten mit schmalbandigen LED’s
eine stabilere Messung gewdhrleistet.

Das D-R 290 verfiigt Uber zwei analoge Messwertausgange. Jeder
der Ausgangen hat zwei frei wahlbare Extinktions- oder Opazitats-
messbereiche, die extern umschaltbar sind. Die Messbereiche sind frei
wahlbar von 0,1 bis 1,60 Extinktion oder von 20 bis 100 % Opazitét.
Uber einen einstellbarern Korrekturfaktor kann die Opazitat an der
Schornsteinmiindung angezeigt werden.

Zur ordnungsgemaRen Funktion fihrt das D-R 290 in einstellba-
ren periodischen Abstanden einen Kontrollzyklus durch. Hierbei wer-
den der Nullpunkt, die Verschmutzung der optischen Grenzflachen,
sowie ein Referenzwert automatisch gemessen und angezeigt. Die
nachfolgenden Messwerte werden, wenn notwendig, automatisch
korrigiert. Ubersteigt die Korrektur einen frei wahlbaren Wert, so wird
ein Meldesignal erzeugt. Durch eine Beheizung der optischen Ab-
schlussscheiben wird eine Kondensation / Verschmutzung vermie-
den.

m Lieferumfang

Anbauflansche

Messkopf

Reflektor

Anzeige- und Bedieneinheit
1 Spilluftgeblase

® Zubehor optional

m  Bus-Schnittstelle, z.B. Modbus, CAN-Bus o.a.

m  Automatische Schnellschlussklappen zum Schutz des Messkopf-
es und des Reflektors beim Ausfall der Spdilluft.

m  Wetterschutzhauben, wenn die Geréte in ungeschitzten Rau-
men montiert werden.

m  Exgeschitzte Ausfliihrung fiir EEx p moglich.

Nullpunktkontrollreflekt
. i ullpunktkontrollreflektor
cg,\;lqegrlgggsmng:ﬁsllJ f | f Zero Point Control Reflector
p | Messprinzip D-R 290
[ 1 1
— ; l Measuring Principle of D-R 290
o O : -~
- beheizte Ab-
Fotoel " | schlussscheibe .
otoelemen i
LPhoz‘oelemem‘ Tt B bl Reflector
Visiereinrichtung i
Adjusl‘mem‘j 1
-
Messkopf D-R 290 \l SV/BD _
Measuring Head D-R 290 | Superbreitbanddiode
Super Wide Band Diode




m/ D-R 290 Dust Concentration and Opacity Monitor

Beheizbare Abschlussscheibe des D-R 290

|
-
|

\HII"""
T

.

D-R 290 AW

\I\ )

Systemkomponenten

System Components

Automatische Schnellschlussklappe

Automatic Fail Safe Shutter

5

m Application

The DURAG D-R 290 Opacity and Dust Concentration Monitor is
used for continuous opacity or dust monitoring of flue gas in stacks
and ductwork. According to TA Luft and 13. and 27. BImSchV the
D-R 290 is suitable for
m  systems firing coal, fuel oil or a mixture of fuels
m  converter plants, asphalt mixing plants and cement production

plants
m  any other type of plant requiring quantitative monitoring of

opacity or dust concentrations.
Measured results can be displayed as opacity or optical density.

® Principle of Operation

The D-R 290 operates according to the principle of auto-
collimation (double-pass). The light beam crosses the measuring path
twice. The system measures and evaluates the attenuation of the light
beam caused by the dust in the measuring path.

A photoelement alternately receives the measurement and
comparison light beam. Switching between the measurement beam
and a comparison light beam proceeds through an electromag-
netically actuated rotary diaphragm. For check value compensation,
comparative measurements of 2 seconds in duration occur every 2
minutes. There is only 1 joint amplifier for the measuring and the
comparator beams, thus compensating temperature influences as
well as for amplifier long-term drift. The transmitted light is generated
by a SWBD (Super Wide Band Diode) without the influence of other
light sources, such as sunlight. An SWBD also has a long life span
compared to traditional halogen lamps. Because of the broad band
nature of the SWBD, the measurement results are not influenced by
temperature or other factors. The use of the wide band diode also
offers a more stable measurement than a conventional narrow band
LED.

The D-R 290 is equipped with two analog measurement value
outputs. Each of the outputs has two selectable extinction or opacity
ranges. The measurement ranges are selectable from 0.1 to 1.6 for
extinction, and from 20 to 100 % for opacity. Opacity computation of
the opacity at the stack outlet by means of the stack correction factor
possible.

For proper functioning the D-R 290 periodically performs a check
cycle, measuring and indicating the zero point, the soiling of the
optical boundary surfaces as well as a reference value automatically. If
necessary, the subsequent measuring values will be corrected. If the
correction surpasses a freely programmable value, a corresponding
indication will be generated. Condensation and deposits are avoided
by using a heated pane.

® Scope of Delivery

Mounting flanges
Measuring head

Reflector

Display and operating panel
1 purge air fan

m Optional Accessories

®m  Businterfaces, Modbus, CAN bus for example

m  Automatic fail safe shutters as a protection for the measuring
head and reflector in case of an outage of the purge air

m Weather protection hoods when the instrument is mounted in
an unprotected area

m  Explosion proof execution with EEx-p protection methods
possible.
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m Technische Daten D-R 290

Messbereich bezogen auf

einen Meter Messweglange...... Von 0-200 mg/m? bis maximal
0-4000 mg/m?
Kalibrierung: entsprechend VDI
2066
Lichtquelle...................... Super Breitbanddiode SWBD
Messbereich
Extinktionsbereich ............. von 0,1 bis 1,6 Ext.
Opazitatbereich................ von 20 bis 100 %
Messbereichsumschaltung
Lange der Messstrecke. .......... 05-12m
Ausgangssignal ................. 2x 0-20 mA, Nullpunkt 4 mA

maximale Birde ................ 500 Ohm

Busschnittstelle fiir Programmierung

und Messwerte. ................. Modbus, CAN-Bus

Relaisausgange ................. Alle Kontakte potentialfrei,
6x Status fur z.B. Grenzwerte,
Stérung, Kontrollzyklus, usw.

Schaltleistung max............... 250V, 100 VA

Eingdnge ..........ccovviiiinn 6x Status fir z.B. Eingabe frei,
2 Messbereichsumschaltung
Stérung Spulluft, Kontrollzyklus

Integrationszeit des

Ausgangssignales ............... 10 - 1800 s frei einstellbar

Temperaturbereiche

Zul. Umgebungstemperatur ... .. 253-323 K (-20°C bis +50°C)

Abgastemperatur ............... oberhalb Taupunkt
Elektrische Daten
Netz.....coovvvvineiiinannnn. 90-264V,48-62 Hz
Leistung...........oooiiiii. ca.30W
Mechanische Daten
Schutzart...........oooeeeenn. IP65
Gewichte...............oi Messkopf: ca. 10 kg

Reflektor: ca. 7 kg
Daten der Spiillufteinheit

NEtZ ..o 115/230V, 50 Hz, 0,37 KW
115/230V, 60 Hz, 0,43 KW

Forderleistung .................. ca.80/90 m*/h

MaBe . ... ca. 350 x 550 x 500 mm

Gewicht ... ca. 12 kg

Ausfiihrliche Geratebeschreibungen mit technischen Daten, Einstellan-
weisungen, Abmessungen und Anschlussplénen stehen auf Anforde-
rung zur Verfiigung.

EOGLTS  [egweh vﬁnéﬁ% orreus

VEREWA

Umwelt- und ProzeBmeBtechnik GmbH Combustion Engineering GmbH
Kollaustr. 105

D-22453 Hamburg, Germany

DURAG Industrie Elektronik
GmbH & Co KG
Kollaustr. 105
D-22453 Hamburg, Germany

Georg Hegwein

GmbH & Co. KG

Am Boschwerk 7
D-70469 Stuttgart, Germany

m Specifications of D-R 290

Measuring range referring to
1 m measuring path length ......

Lightsource.....................
Measuring range
Optical density.................
Opacity....oovveiiiiaeeeeiinns

Length of measuring path .......
Outputsignal ...................
Maximum load..................
Bus interface for

programming and results........
Relay outputs ...................

Maximum switching cap. ........
Inputs ...

Output signal integration time ...
Temperature ranges

permiss. ambienttemp. .........
Flue gas temperature............
Electrical data

Power supply
Power consumption ...........

Mechanical data
Protectionclass................
Weights..........oooviiiinnn.

Data on purge air unit
Power supply ...

Blower output
Measurements ..................
Weight ...l

&

DURAG
Group

ORFEUS

Kleiststr. 10

D-45128 Essen, Germany

From 0-200 mg/m? up to

0-4000 mg/m?

Calibration: according to VDI 2066
Super wide band diode SWBD

from 0.1 up to 1.6 Ext
from 20 up to 100 %
range switching
05-12m

2x 0-20 mA; live zero 4 mA
500 ohms

Modbus, CAN Bus

all contacts voltage-free,

6x status for limit value,

failure, control cycle, etc.

250V, 100 VA

6x status for input enable,

2x range selection, failure purge
air, control cycle

10 - 1800 s freely programmable

253-323 K (-20°C to +50°C)
above dew point

90 - 264V, 48-62 Hz
approx. 30 W

IP65 / NEMA 4x
Measuring head: approx. 10 kg
Reflector: approx. 7 kg

115/230V, 50 Hz, 0.37 KW
115/230V, 60 Hz, 0.43 KW
approx. 80 /90 m? /hr.
350x550x500 mm (14x22x20 in.)
approx. 12 kg

Extensive descriptions of these units with specifications, setting instruc-
tions, dimensions and connection plans are available upon request.

IOLUIRALE

DURAG, Inc.
1970 Christensen Ave.
West St. Paul, MN 55118

USA




Yleistietoa P6lyn mittaamisesta

Lisatiedot: PPM-SYSTEMS OY

www.ppmsystems.fi

Solickions for Emission
DURAG A ond Combision " ROUB

Polypaastojen mittaus

Vertailumenetelméa Optinen mittaus
® Kalibratointi VDI 2066 mukaan ® Transmissio eSiroava valo
Néaytteenottojarjestely Heijastin Lahetin

avimetrinen mittaus suodattimen punnituksella)

YYYIYY)

. . Ekstjnktio *
Opasiteetti (Optin41 tiheys

Pélypitoisuus Polypitoisuus
mg/m ° mg/m °
Poly-
pitoisuus
mg/m?

‘ Solutions for Emission
DURAG A ond Combision " ROUB




Polymittarien kalibrointi (VDI 2066 mukaan)

D-R 290 Optinen tiheys arvo
o | L .
i : |
: 3 Y3Y1—
g 100 - Y:
2 : o Y
2 / e v2
2 /
= S O%9. 4 s va
L - - - - - - --- -, b NA Lo dbannne
- . / -
A
D)
25 /.
0
Gravimetrin mittaus 0 1 02 03 04 O
Optinen tiheys (Ekstinktio) —»
Am=m,—-m,
1 suodatinhylsy pidikkeessaan 9 kaasukello
2 imuputkii 10 barometrii
3 sulkuventtiili 1 Sekunttikello
4 kuivaintorni 12 Lampétilan mittaus
5 pumpun suojaussuodin 13 Pitot putki ja mikromanometri,
P0|yn kertyma 6 pumppu (kaasutiivis) tai anemometri
7 ohivirtaussaadin 14 kaasuanalysaattori jos tarpeen
8 rotametri
)
Kuitusuodattimen paino
a DU R AG Soltstions, for Emission DURAG
| and Combusiion GROUP

Polymittarien kalibrointi (VDI 2066 mukaan)

Epasaanndéllinen pélyjakauma mitattavan piipun poikkipinnalla

C) o) @

Mittauspistejarjestely savukaasukanavassa:

Neliskulmaisella poikkipinnalla pyorealla poikkipinnalla

N
.

Dludbions, for Emission
DURAG and ombishion SRODE

@y




Transmissioon perustuvat mittaukset

: oluefions for Emission
DU RAG 'JJ{M;::I.;X 'F.":P.i':“ff"':*'jl i Elﬁlgﬁg

Transmissiomittalaitteiden mittausalueet

B Pienin alue rippuu seuraavista tekijoista
— partikkelikoko
— Partikkelien laatu ( lentotuhka, Klaubersuola jne.)
— Efektiivinen mittausvali

B Yleisluontoinen esimerkki
voimalaitokset
Partikkelikoko noin 4 pm
Efektiivinen mittausvali 1 m

alue 0 - 300 mg/m? tai
alempi havaitsemisraja ( LDL ) 10 mg/m? eli 3% taydesta alueesta

Solufions for Emission
DURAG o owbushon” CRODE




Polypartikkelien koko

B Pussisuodattimet <2pum

B Voima- jajatteenpolttolaitokset  ~4 pum

B Vanhemmat séhkésuotimet 10 — 30 um
B Sykloonierottimet 40 — 50 pm

Transmissiomittalaitteiden mittausalueet

Partikkelikoko 2 4 10 30 40 pm halk.
REWEREES 5 10 25 75 | 100 mg/m3
raja

Pienin alue 150 300 750 2,250 | 3,000 mg/m?
Suurin alue 2,400 | 4,800 | 12,000 | 36,000 | 48,000 mg/m?

Yllamainittu taulukko on lentotyhkalle, per metri efeketiivisata mittausvalia

Solfions, for Emi:

d Combis

sitn DU
on GR

oRn
c»
0

Esimerkit: Lentotuhka, partikkelikoko 4 pm

B 1 m efektiivinen mittavali
— LDL: 10 mg/m3,  Alue: 300 mg/m?3

0 3% 100%
I ]

10 mg/m? 300 mg/m?
B 2 m efektiivinen mittavali

— LDL: 5 mg/m3, Alue: 150 mg/m3

0 3% 100%

H |

5 mg/m® 150 mg/m®
B 5 m efektiivinen mittavali

— LDL: 2 mg/m3, Alue: 60 mg/m?3

0 3% 100%

: Zlmg/m3 60 rnlglm3

luetions, for Emission

DURAG 7 and Combu ,.L\-'..-. _'




D-R 216
Opasiteettimittari

Jatkuva in-situ opasiteettimittaus transmissioperiaatteella
Helppo sovellutus
Asennus ilman kalibrointia
0.4 - 6.25 m halkaisijallisille piipuille ja kanaville
Alueet 0 - 25, 0 - 50, 0 - 100% lapinékyvyytta
Optiona optiselle tiheydelle linearisoitu alue
Tyyppihyvaksytty “TA Luft”
Tyypilliset sovellutukset:
— Opasiteetin mittaus kaukolampdlaitoksilla
— Pélynerotuksen ja pélysuodattimien toiminnan valvonta
— Kemian teollisuuden prosessien valvonta

: i e
DURAG ol o o BUB8

D-R 290 Poly- ja Opasiteettimittari

| DURAG Dldions, for omission DURAG




' D-R 290 Kontrolliyksikks

DURAG
)
o] o)+ ][ < )

DURAG

Nayttod

— mA viestille

— Opasiteetille

— Optiselle tiheydelle
— mg/m3
Helppokayttdinen

Ohjelmointiin ei tarvita
tietokonetta

Datan syo6tto vain neljalla

nappaimella kuten D-R 300-
40 ssa

Solutions for Emission DURAG
and Combuston GROUP

Optinen mittapaa

Pursutusilma-
puhallin

al

D-R 290 laitteiston komponentit

Heijastinyksikko

—
DURAG

Kontrolliyksikk®

H
DOBE

Solutions for Emission DURAG
and Combuston GROUP




D-R 290 Mittap&an ominaisuudet

B Valolédhteena Super Wide Band Diode SWBD
B Vain 1 vastaanotin kaikille valoteille
B Tunteeton paivanvalolle
B Elektronically pulssitettu valonsade 2 kHz taajuudella
B 2 askelmoottoria, nollaus ja alue/suljin
B Automaattikaynnistys polyttdméssa kanavassa
B EPA ja TUV hyvaksytty
B Lammitetty ikkuna, ei kondensoitumisongelmia
B Kontrolliyksikot seka piippuun etta etakayttoa varten
B Modbus liitynta
B Etakaytto
B Automaattinen sulkulaippojen toiminnan valvonta
DURAG Dk e Fostson USO8
- D-R 290 tekniset tiedot
Mittausalue 0-200 / 4000 mg/m3 per metri
Valolédhde Super wide band diode SWBD
Optinen tiheys 0.1 - 1.6 optista tiheytta (Ext)
Opasiteetti 20 - 100%,
Mittausvali 1-12 m, vain kaksi heijastinta
Vaylaliitanta Modbus
Lahtoviesti 2 x 0-20 mA, 4 mA Nollapiste
Alueenvaihto Ulkoinen tai automaattinen
Relelahdot ja -tulot 6 X tilatieto, potentiaalivapaana
Integrointiaika 5 — 1800 sekunttia
Ymparistélampatila -20° - +50° C
Syotto 95-264 V, 48-62 Hz, 30 W (Laite)
115/230 V, 50/60 Hz, 400 W (Puhallin
 DURAG g+ | A e T




D-R 290 Optinen mittausperiaate

Vertailu normaali —] ﬁ Nollantarkistusheijastin
| 7 AN - al
A1 - |
L ] Mé\mmitetty 4
' valokenno . ikkuna Heijastin
AA
Saato I
~q
D-R 290 =
Mittapaa J
SVBD
——Super Wide Band Diode
DU R AG Solutions, for Emission DURAG
and Combusiion GROU

D-R 290 Lineaarisuuden tarkistus

B Lineaarisuuden tarkistus piipussa

B Kaytetddn eri voimakkuuksisia
optisia suotimia

B Suotimet pitdé uudelleenkalibroida
vuosittain

Solutions, for Emission DURAG
and Combustion GROUP




PAlyn mittaus

Kaasun
lampdotila
(Piipussa) 5
Kosteus ek, 550°0) Sl
Kuiva kaasu koko
8 > Kastepiste
Mérkéa kaasu @= 1o,
§ < Kastepiste
Partikkeli-
mittaus
Triboflow
Partikkeli laskija
Transmissio
Valon sironta
. . [3-sateily
Partikkelit Ymparisto-
- Pitoisuus lam pOtlIa
- Vari . (-20 ...+60°C)
- Muoto In-Situ
- Koko
Naytettaottava

: e
DURAG ltins for Emission DURAG

Partikkelien mittausmenetelmat

Tyyppi Toimintatapa | Toimintaperiaate
Naytettd- | jaksottainen Gravimetrinen mittaus naytesuotimella
ottava (Referenssimenetelma VDI 2066)
Naytettd- | jaksottainen Radiometrinen mittaus
ottava
Naytettd- | jatkuva Siroavan valon mittaus ohivirtauksessa
ottava
In-situ jatkuva Transmissiomittaus
Siroavan valon mittaus
In-situ jatkuva Triboelektrinen menetelméa
In-situ jatkuva Partikkeli laskija
(Transmissio)

Solufions for Emission
DURAG o owbushon” CRODE




Polymittaus, Triboelektrinen

(»)i  -D-Fw240

DURAG:
-D-FW 230
-D-FW 231

-D-RX 250

Solubions, for Emission DURAG
and Combuston GROUP

Vahvistin - Naytto

Betasateilyyn perustuva mittaus

Verewa:
- F 904K
-F 701

Solubions, for Emission DURAG
and Combuston GROUP

10



> | Optiset pélynmittausmenetelmat
- — Transmissio

Heijastin | | Lahetin/vastaanotin  DURAG:
0 -D-R 216
:>+ @E - D - R 280-10
e 'Valonsade -D-R 281 AV
YYYYYY: R
 DURAG b o o BB

Optiset pélynmittausmenetelmat
— Valon sironta

- D - R 300-40

DURAG:
-D-R 300
T

Dlustions, for Emission
DURAG Dldions fr Gnizeon QUBAG

11



Transmissiomittaus

Transmissio

Lambert Beer‘in laki

\/

Opasiteetti %

Ekstinktio (Optinen tiheys)

0=1-T
O[%]=100-T x100%

E:Ig(ljzixcxl
T) 23

C*}xéxl i

kAT
C:}XEXE
Ik

V

Polypitoisuus mg/m3

(Calibration reg. VDI 2066)

I, — Lahteen intensiteetti

| — Vastaanotettu intensiteetti
k - Ekstinktiovakio

¢ - Pitoisuus

| — Valotien pituus

Solutions, for Emission

and Combustion

Lahetin

DURAG
GROUP
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Ekstinktion, Transmission ja Ringelmann-

asteikon erot

Extinction (E)

1,6
15
14
13
12
11
1,0
0,9
08
0,7
0,6
05
04
03
0,2

0,1

Transmissio (T) %

2,5%

10%,

15,8%

39%

63%

79,4%

100

80 60 40

I I
20 0

Opasiteetti (Op) %

0

20 40 60

80 100

Ringelmann

DURAG

0

4 5

Soletions Ir'ff-‘) Emission DURAG

and Combustion

GROUP
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2 Europpalaiset saadokset

Saadoés Polttoaine Pélyn raja-arvo

EU Directive 2001/80 Kiintea, > 500 MW 50 mg/Nm? (6% O,)

Uudet Isot laitokset Kiintea, 50 - 500 MW 100 mg/Nm? (6% O,)
(kaytossa 27.11.2003 Neste, > 50 MW 50 mg/Nm? (3% O,)
mennessa.) tai olemassaolevat | Kaasu, >50 MW 5/10/50 mg/Nmé (3% O,)

(alkaen 01.01.2008)

EU Directive 2001/80 Kiinte&, 50 — 100 MW 50 mg/Nm? (6% O,)
Uudet isot laitokset Kiinteg, > 100 MW 30 mg/Nm? (6% O,)
Combustions Neste, 50 — 100 MW 50 mg/Nm? (3% O,)
Neste, > 100 MW 30 mg/Nm? (3% O,)
Kaasu, > 50 MW 5/10/30 mg/Nm?(3% O,)
EU Directive 2000/76 Vrk keskiarvo 10 mg/Nm?3 (11% O,)
Jéatteenpolttolaitokset Puolen tunnin keskiarvo 30 mg/Nm? (11% O,) tai

97% < 10 mg/Nmé (11% O,)

 DURAG Sdions, for i

Erikoisehdot EU Directive 2001/80

Suuret polttolaitokset

(27.11.2003 mennessa kaynnistyvat) tai olemassaolevat (01.01.2008 asti)
B Kaiiki kuukausikeskiarvot < raja-arvo

B 97% kaikistal 48 h keskiarvoista < 1,1 x raja-arvo

Uudet suuret polttolaitokset
B Kaikki vrk keskiarvot < raja-arvo
B 95% kaikista tuntikeskiarvoista < 2 x raja-arvo

B Kaikki arvot normalisoituina happipitoisuuteen

Sission DURAG
wn GROUP

DURAG




' Erikoisehdot EU Directive 2000/76

B Ei eroja varsinaisen ja osittaisen eika ongelmajéte tai vaarattomien jatteiden polton
valilla, ( poikkeus: eldinten ruhojen poltto )

B Siirto kansalliseen lainsaadantdéon 28.12. 2002 mennessa
B Astuu voimaan uusilla laitoksilla 28.12.2002
i B Astuu voimaan olemassaolevilla laitoksilla 28.12.2005

B Kaikki arvot normalisoituina happipitoisuuteen

| DURAG S anid ombusion

oRn
c»
0

GR

D-R 300 Pdlypitoisuus ja nokilukumittari

In-situ mittaus suoraan savukaasuvirtauksesta
Digitaalinen mittaviestien kasittely
e Suritekhoinen prosessori ohjelmistoineen

* Automaattinen tominnan valvonta ja mittausarvojen
korjaus

» Automaattikalibrointi 4 tunnin véalein

» Optikka ja elektroniikka hermeettisesti suljetussa
 kotelossa

* Huoltoystavallinen

» Paasy kaikkiin aseteltaviin paramatreihin suoraan
kontrolliyksikoélta

e Saatodihin ei tarvita erikoistydkaluja
¢ Automaattnen alueenvaihto 17. BImSchV mukaisesti

Dliaions, for Emission
DU RAG V'b&{f_f.e;.‘-;/ 'F'.'(.':P.‘;':‘if ’.:'.-'j!) glﬁlgﬁg
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D-R 300 Optiikkakaavio

Valolahde

Valokuitu (vertailuvalo) Modulaatorilev

Emitteripuoli

Lasiseina

Lasiseina

Referenssisuodatin

\'/ Yalo
69 /

/
\ /

Keinusuljin
mittausasennossa

Mittausalueen valinta
rengas

Partikkeli

. Mltt_auskohta sijaitsee

280 mm kanavan
seinasta

/ ®
DUI‘- - — AT LPULIASTIVE] Iuur

D-R 300 Jarjestelman komponentit

Suojasulkulaippa (optiona)

L[] o L] °

L ]
o v D-R 300-40
Emlttonunutyalo . —

Valoansa ° Sifoavavalo

Py

ontrolliyksikko ja naytto
Nokilukumittauksessa

tarvitaan myos toinen ° —
valoansa . ® Mittauskohta E
° © ]
1=1=1=3"}
L]
° e 4, °
I/
° 3
. ¢ o ©
L]
L]
L] o
T, :IL
L]
° Pursutusilmapuhallin
Savukaasu Y
L]

pirturi "] * c 1 2

ons, for Emission DU

AG
upP

I R
ompushiion GRO

DURAG
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TOV X X = =
US/EPA X X
suoraan kanavasta mittaava X X X X X X X
Autqmaattinen nollan ja alueen X X X X X
tarkistus
Automattinen likaisten X X X X X
ikkunoiden kompensointi
Lammitetty ikkuna X X X X X X X
Suojasulkulaipat X X X X X X X
Valon vaimenemiseen perustu X X X X X
Valon sirontaan perustuva X X
Valolahde Halogeeni Halogeeni Halogeeni Halogeeni LED Halogeeni Halogeeni
Kaksikanavakapasiteetti X X
Mittausaluevalinta X X X opt.
Etakayttoyksikko X X
Modbus liitynta X opt.
Opasiteetti (1-tiemittaus) X X |
Opasiteetti(2-tiemittaus) X X X X X
Optinen tiheys X X X X
Kalibrointi mg/m?3 X X X X X
Kalibrointi Nokiluvun mukaan X
" 0.2.0.8Ext | 0.1..1.6 Ext | 0.1..1.6 Ext 1...1000
0
Mittausalueet 25..100% | 0.1..1.6 Ext 25..100 % 20..100 % 20..100 % malm? 3RZ
Havaitsemisraja kun piipun g g s g g
g y—- 10 mg/m 10 mg/m 10 mg/m 10 mg/m 0.01 mg/m 0.06 RZ
Havaitsemisraja kun piipun g o 3 3 g
halkaisijaloni5imetria 2 mg/m¢ 2 mg/m: 2 mg/m¢ 2 mg/m¢ 0.01 mg/m 0.06 RZ
DURAG " R0
sROUP

B Halutun mittausalueen suhde kanavan halkaisijaan

— Iso piippu + pieni pélypitoisuus: Transmissio / D-R 290

— Suuri polypitoisuus: Transmissio / D-R 290

— Opasiteetin mittaustarve: D-R 216 / D-R 290

— Matala pdlypitoisuus + pieni piippu: Sirontan perustuva D-R 300-40
Kastepisteen ylapuolella (kastepiste riippuu kaasun koostumuksesta)
Lahella kastepistetta: Lammitetty pursutusilma
Kastepisteen alapuolella: VEREWA F 904
Korkea kaasun lampétila

— Lampdsuojus (maks. 55 C mittapaassa)

— Suojasulkulaipat

— Redundanttiset puhaltimet
Paine piipin sisélla +/- 20 hPa (200 mm H20) tavallisilla puhaltimilla
Erittdin matalat ymparistélampétilat: Laippa- ja pursutusilman lammitys
Jatteenpolttolaitos: D-R 300-40 Halar pinnoitteella (ja pursutusilman [ammitys)
Tayta sovellutuskyselykaavake ja palauta maahantuojalle

on DURAG
1 GROUP

DURAG




D VEREWA F-904 Emissio / Prosessip6lymittari

sli_f904_01

Toimiva ratkaisu markig
savukaasujen
polymittaukseen

Smart Solutions /-r DURAG
Combustion and Emissiom GROUP

D F-904 Flow Diagram

Sample Probe
Nozzle

! Valve

4~ Pressurized Air

t

Cover Foil

sli_f904_02

Stack

1
1
1
(option) :
© i

Tape
Printer
(option)

Filter

Advance |79

Stepping C-14
Source

.................... = 4-20mA
PLC
e —— I—— STATI
H Counter
L Tubes
Filter- Total Flow
Adapter Vacuum Pump
Sample Cooler with Bypass
5 Controller

with

Automatic Drain Total Flow

Venturi Nozzle

— I ]

C-14

Source Supply
(option) Reel

Motor
Take-up
Reel

¥

I I Dilution Flow Venturi Nozzle

I ] Exhaust

BB

Smart Solutions /-r DURAG
Combustion and Emissiom GROUP




D Sample Gas Probe for F-904

Sampling
Point

Flanges

-ﬁ

Diluted

/_@I Sample Gas
U= ]-
[

= T . [ | R
f/ Dilution Gas

Support Pipe Resistance
Tube Socket Heating
Connector

/iiVIw

DD
|‘u|

/7

sli_f904_03

ﬁ Eﬁ\% Smart Solutions 7r DURAG
R Combustion and Emission GROUP

| F-904 Cycle Step 1:
Measuring the Clean Filter (Zero Check)

Counter

Geiger Counter Tub
Filter Tape
|w C14 Source
. A
Filter Tape

sli_904_04

Smart Solutions 7r DURAG
Combustion and Emission GROUP




| F-904 Cycle Step 2:
Loading the Filter

from
Sample Probe

'D\'u_:is&
Sample
. Gas -
Filter Tape Filter Tape
Filter Tape

sli_f904_05

1 Step back
Smart Solutions rr DURAG
Combustion and Emissiom GROUP

| F-904 Cycle Step 3:
Measuring the Loaded Filter

Counter

|| Geiger Counter Tube l|
T

Filter Tape

Filter Tape

sli_904_06

<:| 1 Step forward

Smart Solutions 7/r DURAG
Combustion and Emissim GROUP




l> Location of Sample Probe and F-904

Type of

Particles Distance Sample Probe to Analyzer

lon

medium g
20to 40 m

5to 20 m

short
<5m

Size Small
(majority excellent good
below 10 pm)

Size Large

Dry Particles /
no

Condensation

Wet & Sticky
Particles /
condensation

sli_f904_07

Smirt Solutions fr DURAG
Combustion and Emission GROUP

l> Selection of Sample Probe

Type of Particles Dilution No Dilution
Small & Dry ood ood
Large & Wet very bad

Concentration
Low (< 50 mg/ms3) good
Medium (50 to 200 mg/m3) good
High (> 200 mg/m3) good

good
bad
very bad

Distance Probe to Analyzer

Short (€5 m) good good
Medium (5 to 20 m) good bad

Long (20 to 40 m) good very bad

Sample Gas
Dry, above dewpoint
Wet, at or below dewpoint

sli_{904_08

Smirt Solutions fr DURAG
Combustion and Emission GROUP




D Comparison of Emission Particulate Monitoring Methods

sli_f904_09

Condition B-GAUGE (904) Opacity Scattered Light
Concentration High (> 100 mg/m3) ok good ok
Concentration Low (< 100 mg/m3) good bad good
Dry Stack (above dew point) good good good
Wet Stack (below dew point) excellent very bad very bad
Humidity (non-condensing) constant good good good
Humidity (non-condensing) varying good bad very bad
Stack Diameter Large (>3 m) ok good

Stack Diameter Small (< 3 m) good ok

Particle Size constant good good

Particle Size varying good not ok

Particle Color constant good good

Particle Color varying good not ok

Particle Density constant good good

Particle Density varying good not ok

Gas Velocity constant good good

Gas Velocity varying (> + 10 m/s) not ok good

Smart Solutions /-r DURAG
Combustion and Emissiom GROUP

sli_{904_10

Comparison VEREWA F-904
vs. Heated By-Pass Optical Instruments

Parameter

F-904

Heated By-Pass

Official Equivalency Approval
(standard instrument)

Germany/Europe US-

EPA Compliant

Germany Europe US-
unknown EPA (CH;J

Signal reported in mg/Nm3, dry basis

yes

no (actual m?wet) no (actual m3wet)

Calibration

factory precalibrated

only on-site alibration only on-site calibration

Total Radiation, C-14 source

<125 Ci (below
regulation limitt)

N/A N/A

flow velocity in sample line (low velocity = subject to
clogging!)

app. 20 m/sec.

app. 3 -5 m/sec. app. 3-5m/sec.

flow control venturi none -
dilution for high concentration or wet gas yes no no
max. water condensate (g/m?3) in sample gas app. 300 10 10- 30
false measurement at concentrations > 300 mg/m3 no yes yes
heated sample probe yes no no
power requirement for heating of sample line 0,1 kW/m 2,5 kW/m 5-8kwW/m
possible length of sample line 25m 1 5-8m
possible to be installed in instrument shelter yes no typically no
sample gas chiller yes no no

dust sampling for secondary analysis (Heavy Metals) yes no no
Interference due to particle color and size variations no yes yes
overall weight medium low T;g'ﬁr;'sc(g;
initial cost (F-904 = 100) 100 approx. 100 150 - 200
cost of ownership (operational cost) low high (due to high very high (due to high

power requirement!) power requirement!)

CH=
Sigrist ;
D =Sick

Smart Solutions /-r DURAG
Combustion and Emissiom GROUP




/ F-904 / F-904 K Application List

VEREWA'’s Emission Dust Monitors, models F-904 and F-904-K are used for automatic dust
monitoring in various emission and process applications in the following countries:

Austria Belgium China Czech Republic
Finland France Germany Hungary

Italy Korea (South) Netherlands Poland
Portugal Spain Switzerland Taiwan

UK USA

VEREWA's Emission Dust Monitors, models F-904 and F-904-K are successfully used for
automatic dust monitoring in the following industries and applications:

Blast Furnace Gas (Steel Industry) Cement Industry

Chemical Industry Coal Fired Power Plants
Fertilizer Manufacturing Plants Heavy Metal Refineries
Industrial Waste Incinerators Municipal Waste Incinerators
Paper Mills Refinery Sludge Incinerators
Sugar Mills (Beet Drying) Waste Water Sludge Incinerators

Wet Stacks (below dew point) (marked "wet")

sli_fo04_11

Smart Solutions rr DURAG
Combustion and Emissim GROUP

/ F-904 / F-904 K User List |

Waste Incineration (Municipal, Industrial, Hazardous, Sludge)

= Berliner Stadtreinigung, Germany (8 units)
Cegelec, Belgium
CFE, Belgium (4 units in several plants)

= Ciba Geigy, Germany (wet)
= Dynamit Nobel, Germany (wet)
= EIf Atochem, France (wet)
= Ecochem, Finland (wet)
= FIAT / Stureco Incinerator, Italy (wet)
= Gesellschaft fir Sondermullbeseitigung, Germany (3 units)

= Hovione Incinerator, Portugal (wet)

Intradel, Belgium (4 units in several plants)

JRC = European Commission Joint Research Center, Ispra, Italy (Reference Instrument)
KVA Thurgau, Switzerland (2 units)

Mullheizkraftwerk Wiirzburg, Germany (2 units)

Mullverbrennung Bielefeld, Germany (3 units)

Sotradec, Belgium (4 units in two plants)

Termizo a.s., Liberec, Czech Republic (wet)

Tredi, France (wet)

sli_fo04_12

Smart Solutions rr DURAG
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/ F-904 / F-904 K User List I

Power Plants

= Dae Woo, Korea

= Erddlchemie / Bayer AG, Germany

= Mechanical Systems (for US-EPA), USA (2 units)
= Midwest Research Institute (for US-EPA), USA

= Stadtwerke Bremen, Germany

= Yukong Industries, Korea

Steel Plants, Metal Refineries (Emission, BFG)
= Bao Shan Steel Plant, China

= British Steel, UK

= China Steel, Taiwan

= Preussag Stahl, Germany (2 units)

= Voest-Alpine Stahl, Austria

Pulp & Paper, Sugar
= Schwabische Zellstoff AG, Germany (wet)
= Zucker Nord, Germany

sli_fo04_13

Smart Solutions rr DURAG
Combustion and Emissiom GROUP

R

/ F-904 / F-904 K User List IlI

MISC. Industrial
(e.g. Chemical Industry, Refineries, Reference Institutes)

BASF AG, Germany (2 units)

= ENICHEM Assemini, Italy (wet)
= ENICHEM P.to Torres, Italy (wet)
= ESSO AG, Germany (wet)

Gemini Scientific, China

Guano Werke, Germany
OHNUT, Czech Republic
SPENT, Qatar (wet)

Zaklady Azotowe Wloclawek

sli_904_14
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Process Instrumentation and Analytics

!nsrfﬁg?gﬁésﬁon .
et In-Situ Gas Analyzer LDS 6

Process Analytics

LDS 6

SIEMENS

Process Instrumentation and Analytics

JProcess.
!nsrrumenf%;fon

uriz=d CGA Series 6: The Best of Two Worlds!

Process Analytics

LDS 6

Ultramat 6, Oxymat 6, ...

Wide range of gases / applications  Limited range of gases / applic

Max. 4 components simultaneously Max. 2 components simultaneously

Gas sampling / conditioning ===) No sampling, no conditioning

Const. measuring conditions Measuring at process conditions

Point-like probing Line-of-sight measurement

Possible cross interferences No cross interferenceS

E==) High dust loads, high dynamics allowed
Wet gas analysis

=) Real time measurement

zones, EEx p Intrinsically safe sensors, EEx ia

SIEMENS




Process Instrumentation and Analytics

,Procefs i
Instfumentation
Analytics

LDS 6: In-situ at Its Best!

Process Analytics h
With laser
LDS 6

Tuneable diode

IR, UV-VIS, ZrO,

Sensitive to dust and/or alignment Insensitive to dust &

Cross interference very likely: No cross interferences!
> H,0, CO,, SO,, CO, HC

Limited lifetime of light source, probel:’> Life time of diode laser (> 6 y)!

Expensive and limited fibre coupling ===) Inexpensive and almost unlimited
fibre coupling!

ine calibration by test gases Self calibration by build-in ref. cell!
e to signal treatment =) Real-time measurement!

oint like measurement =" Line-of-sight measurement!

SIEMENS

Process Instrumentation and Analytics

,Procefs i
Instfumentation

e In-Situ Single Line Absorption Spectroscopy

Process Analytics

LDS 6

Absorbiionslinie

SIEMENS




Process Instrumentation and Analytics

,Procefs i
Instfumentation
Analytics

Absorption of White Light

Process Analytics

LDS 6 Lamp Gas Molecules

M AAAAAA AMA AAAAA AAAA AMA/

NRRARARARRRRRRRRRARANI

(€00000000000000000000000))

“+——Spectrum of the Lamp
Absorption , Green*
Absorption , Red*

SIEMENS

Process Instrumentation and Analytics

,Procefs i
Instfumentation

iefizzf Absorption of Laser Light

Process Analytics
Laser Gas Molecules

LDS 6

Laser Line
Absorption , Green*
Absorption , Red*

SIEMENS




Process Instrumentation and Analytics

I JProcess.
Sl The LDS 6 Analyser System

> J
Process Analytics W

Central unit Hybrid Measurement path
cables

fmnptant noint

SIEMENS

Process Instrumentation and Analytics

..Proce{ss i
Instfumentation

Analytics

Process Analytics

< Optical

/ fibers
-4

SIEMENS




Process Instrumentation and Analytics

,Proce{ss i
Instfumentation
Analytics

LDS 6 — Technical Features

Process Analytics  Central unit - connections

LDS 6

Ethernet
connection

Twisted pair: 24 VDC/(/

Single mode fibre: laser -

Multi mode fibre: detector signal 1/0 connections

SIEMENS

Process Instrumentation and Analytics

-
j.hrimi=d Hybrid Cable

Process Analytics

LDS 6

Allow to remote the sensors at <1000m distance
central unit, which stay then in a safe and cool

24 pply cable for the receiver

r for the transmitter

SIEMENS




,Proce{ss i
Instfumentation
Analytics

Process Analytics

LDS 6

SIEMENS

,Proce{ss i
Instfumentation
Analytics

Process Analytics

LDS 6

SIEMENS

LDS 6 — Technical Features

Central unit key pad
| SIEMENS |

Process Instrumentation and Analytics

Design of the new sensors

Process Instrumentation and Analytics




Process Instrumentation and Analytics

,Proce{ss i
Instfumentation

fefizz# Purging process side

Purging with Airb

Process Analytics

[
~e
.

LDS 6

s

Purging with
Instrument Air

*

-

il
.

SIEMENS

Process Instrumentation and Analytics

,Proce{ss i
Instfumentation

el Purging sensor side

Purging Lens sys

Process Analytics

LDS 6

Purging Lens and Box

-

S -
.

SIEMENS




Process Instrumentation and Analytics

,Proce{ss i
Instfumentation

et LDS 6 — Technical Features

Process Analytics Hazardous area — Ex Il 1GD EEX ia

For Ex Zone 2 & Ex Zone 1 & Ex Zone O A
LDS 6 s,

SIEMENS

Process Instrumentation and Analytics

,Proce{ss i
Instfumentation

etz \We can achieve this performances !

Process Analytics

= Min. 99% availability

LDS 6 . :
= In-situ, no gas sampling

= Responsetime<1-3s

= Dust loads up to 100 g/Nmé, fast changing

m Gas temperatures up to 1500 °C, fast changing
m High selectivity, no cross interference

m Complex gas mixture, changing

m Easy installation, low maintenance

Self calibration

omatic gain compensation

2% of the reading or the sensitivity

SIEMENS




Process Instrumentation and Analytics

,.Procezss ;|
Instfumentation
Analytics

In-Situ Measurement of Gas Temperatures by TDLAS

Non-contact measurement of high te

Process Analytics N X
the relative absorption strength of two C

LDS 6 Very fast determination of the O, concentration &

temperature in the same gas volume at the same ti

No influence on the temperature measurement by radia
particles or molecular species, no wall effects, no drifts

Relative Linestrength

‘:

0.4 f
_..4/

00 N o— N
o 200 400 600 800 1000
Temperature [ C ]

SIEMENS

Process Instrumentation and Analytics

JProcess.
l'nsm.'menfatron

fEird Measuring Ranges and Minimum Detection Limits

Process Analytics

Gas Measuring range
Min. Max. (at
LDS 6
0,/ 0-1 Vol% 0 - 100 Vol% | 500 ppmv;
T 550°C — 1300°C at min. 0,1 Vol%

0 - 10 ppmv 0-100 Vol% | 0,3 ppmv
0-5 (30) Vol% 0,1 Vol%

0 - 10 ppmv 0 - 25 Vol% 0,2 ppmv
H,O 0 -5 (30) Vol% 0,1 Vol%

0 -2 ppmv 0-10 Vol% 0,05 ppmv
0 -5 (30) Vol% 0,1 Vol%

0-1 Vol% 0-100 Vol% | 200 ppmv
0-1 Vol% 0 - 100 Vol% | 200 ppmv

0 ppmv 0 - 100 Vol% | 0,3 ppmv

ity improves with the length of gas crossed
er 1m, if 2m sensitivity=0,1ppm !
SIEMENS 4 i PP




Process Instrumentation and Analytics

,Procefs i
Instfumentation
Analytics

In-Situ Gas Analysis in High Dust Loads

Process Analytics

w
=)
=
== |

LDS 6 f’
= O, concentration in the process 7
= Visibility conditions M

'S
@
T

'S
o
T

w
ol

[%]

w
o

N
o

02 concentration

Time [hour]

SIEMENS

Process Instrumentation and Analytics

,Procefs i
Instfumentation

e Applications in Combustion Industry

Process Analytics

LDS 6

Combustion Control Emission Monitoring
Oa/temp and CO/CO, NHg. HF, HCI,

—
DalNO; Control
MHy

Filter Optimization
HF, HCl

| Combustion Control

} H20
= &E

SIEMENS




Process Instrumentation and Analytics

Insrrumen{satmn
Analytics

Application: Combustion Control in MWI

Results:

Process Analytics

Approximately 70 s time delay

LDS 6 i ) -
Better resolution of changes in the process conditions

Vergleich der O>- B

g mit der NIR-M:

-
=3

Konzentration [Vol.-%]
=
n

4
n

7.0 |
I | — 02 Kesselende (Betriebsmessung)
65 ] 02 (NIR-Messung)
6.0 4 ¢ 4 4
0 200 400 600 800 1000 1200 1400 1600 1800

L & C. Steinmifler GmbH / 1908 1w s Zei [s]

(Data by courtesy of BBP Environment GmbH, 1998)

SIEMENS

Process Instrumentation and Analytics

Insrrumen{satmn

=8 Application: Combustion Control in MWI

Process Analytics

Better control of the combustion process by
measurements of O,:

LDS 6
wihontinsd 1T T T 1 ™ Less excess a

g

m' a\ 7X \\ 1\ _ Lower costs for gas

due to less gas flow

]
| | | x Less HT corrosion
X E
bl L rpmd L Lad ] More stable steam production
S m % M M6 42 -8 - wma| | I [
W|th LDS|
)
=== steam production A’ AT e . 1
" " = &
== primary air } Vi
SRF A
secondary air | X
0, -
X
i o T S N 1]
P -8 - -2 -6 -2 -8

—4 MING |
(Data by courtesy of RZR Herten, D, 1998)

SIEMENS
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Process Instrumentation and Analytics

,Proce{ss i
Instfumentation
Analytics

Application: Optimisation of SNCR de-NOx plants

Process Analytics Optimisation of SNCR de-NOx plants by fa

of the NH; slip: Reduction of NOx emissions
Less ammonia consumption by
Less ammonia slip by 50 — 70 %
Less ammonia salt formation on cold su

LDS 6

with LDS SNCR 8 B Koy, SNCR | with LDS |

R v -
. £ :
NGy - m i _NH40H Menge 'g i
€ 400 - 2 p—~ 2K
S ! é B
E NHOH:Mangs £
e o B
W =
= s @
g £

w

£ = — £
MO, £
N g e H

j‘l 1y-Sehiupf M m

[t i AP ) H T S |

1] - (1]
¥ 10:00 11:00 12:00
Zeit fhh:mm]
S| EM ENS (Data by courtesy of MVR, D, 2001)

Process Instrumentation and Analytics

,Proce{ss i
Instfumentation

zzs Applications in Chemicals / HPI

Process Analytics

LDS 6 used to measure, e.g.:
O, for explosion safety!
NH; in fertilizer plants
H,O traces in corrosive gases
: = 5§ : HCl traces in VCM
SIEMENS L7 & & S ‘- I
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Process Instrumentation and Analytics

."nsrrumenfsat.-on TeC h no I Ogy
Analytics « ”
Value Proposition

Process Analytics lium recycling

LDS 6

fast in-situ measurement of O, at furnace ou

optimized, software controlled combustion on the k
of LDS measured values (patented process by Air Liquic

This is resulting in

~ savings on oxygen consumption

her Aluminum recovery rate by avoiding extra

DS system can be achieved within one year!

SIEMENS

Process Instrumentation and Analytics

."nsrrumenfsat.-on TeC h no I Ogy
Analytics « ”
Value Proposition

Process Analytics

measurement of NH; and moisture

LDS 6

controlling and minimizing the ammonia slip
the total NOx emission

h Y
Cost saving facts: B

tank

minimized slag built-up on
pre-heaters

significant less consumption p=is &
of NH; and urea

imized corrosion

ons worldwide prove that we do it right!
SIEMENS
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—— Process Instrumentation and Analytics

Insﬁﬁﬁ?gﬁfsﬁ.‘on Tech n0|Ogy

Analytics « .. ”
Value Proposition

Process Analytics gration plants

LDS 6 measurement of HCI at the filter inlet ano
optimize lime consumption and reduce produ
ash

Example: Plant with two lines, 200.000 tons of waste per
year

Save 22% lime for neutralization:
11 kgt .. instead of 14 kg/t
1 kg lime costs 0,15 €

ave 92.000 €/year on lime!

waste

22% fly ash disposal cost:
ash disposal costs 340 €[
) €/year on fly ash disposal cost!

ent: 3,6 months only!
SIEMENS

Process Instrumentation and Analytics

Insﬁﬁﬁ?gﬁfsﬁ.‘on Tech n0|Ogy
Analytics « .. ”
Value Proposition

Process Analytics

measurement of trace moisture in Chlo

LDS 6

controlling the moisture in real time after th
tower in the chlorine process

Cost saving facts:

Stable & Reliable Measurement
compared to the P205 sensors

Permanently calibrated system

ogen monitoring

ocess optimisation, e.g.

ing in the moment!
SIEMENS
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Process Instrumentation and Analytics

Technology
“Value Proposition”

,.Procefs i
Instfumentation
Analytics

Process Analytics Monomer p|an'[s
measurement of HCI at product outlet

LDS 6

usually, the HCI level is 0 ppm, HCl in the ou
evidence for the drift of the process which can le
the destruction of the entire plant

currently differential conductivity measurements is used
which typically is a maintenance nig

LDS can be used in combination
with a measurement cell (extractive |
easurement after vaporization)

ilt-in reference cell, LDS makes sure not to
risk that is always given at 0 ppm

since maintenance costs can be cut-off
SIEMENS

Process Instrumentation and Analytics

!nsrfﬁﬁ?gﬁfa%on Technol ogy
Analytics « . . ”
Preventive Maintenance

Process Analytics

LDS 6

Maintenance request: Action by operator reqt

Fault: Analyzer does not measure properly

laser: current, intensity
get information on the condition of the
laser diode well-timed

- PCBs: supply voltages and temperatures

ntial leakage of reference cell

ion of measuring path
ean the lenses before there is really required

ault on the external signals (pressure,
SIEMENS
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Process Instrumentation and Analytics

Process.
Instfumentatio

A= Application: Safety Surveillance of ESP (E-Filter)

Process Analytics | The threat: Explosion of CO/air mixtures in ESP e.g. in cement plants:

, CO- Detection by LDS 6:
Easy installation and low maintenance!
Very fast CO detection!

LDS 6

SIEMENS

Process Instrumentation and Analytics

Process.
Insrfumenisa;mn

Lz s Application: Safety Surveillance of Coal Silos

The threat: Self-ignition of coal in silos e.g. for cement plants:
CO- Detection by LDS 6:

LDS 6 Easy installation and low maintenance!

Very fast CO-detection!

Process Analytics

SIEMENS
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Process Instrumentation and Analytics

, Proce{ss 4
Instfumentation

s Application: Control of Electric Arc Furnaces

The task: Detection of CO (CO,, O,) concentrations in the off-gas of
electric arc furnaces:  process Control by LDS 6:

i | & = Very fast detection
=» High dust loads and very harsh
environment can be handled!

Process Analytics ¢

SIEMENS

Process Instrumentation and Analytics

= rtniene, 1echnology
Analytics .
Customer Benefits

Process Analytics h ) )
Conventional in-situ

IR, UV-VIS, ZrO,

Sensitive to dust and/or alignment Insensitive to dust ¢

Tuneable dio

Cross interference very likely: No cross interferences!
- H,0, CO,, SO,, CO, HC
Limited lifetime of light source, probe === Life time of diode laser (> 6 y)!

Expensive and limited fibre coupling ===) Inexpensive and almost unlimited
fibre coupling!

alibration by test gases Self calibration by build-in ref. cell!
) signal treatment ) Real-time measurement!

like measurement = Line-of-sight measurement!

SIEMENS
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Process Instrumentation and Analytics

,.Procefs i
Instfumentation
Analytics

Examples of Reference Installations

Process Analytics

LDS 6 RZR Herten, D
Petacalco Power Plant, Amagerverket,
Mexico Vestforbranding, DK
AMK Iserlohn LONZA AG, Visp, CH
EGK Krefeld MIRO, Karlsruhe, D

LONZA AG, Visp, CH SHELL, Gothenburg, S

MVV Mannheim, D ISAL, Iceland
KummuneKemi, DK PUM - Sollac, Reims, F
Slovalco, Slovakia
AluChemie, NL

SIEMENS

Process Instrumentation and Analytics

,.Procefs i
Instfumentation
Analytics

Process Analytics

Thank you very mu
your attention

LDS 6

Hartmut Oesten

Siemens AG
A&D Pl 2 PM
D-76181 Karlsruhe

(721) 595 - 5211
esten@siemens.com

SIEMENS
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PPM-SYSTEMS (

Ruukinkuja 1
02330 Espoo

Puhelin +0207 433 730
Fax +358-9-802 6044
S-posti
www.ppmsystems.fi

ksen liikeidea on harjoittaa taloudellise
attavaa liiketoimintaa, toimittamalla
kaskunnalleen korkealaatuisia mittalait
ihin liittyvia palveluita tuottavuuden,
allisuuden ja elinymparisttmme laadun
ntamiseksi.

kimme toimeentulomme perinteisin
etelmin, valehtelematta ja varastamatt




oja seuraavilla prosessianalyyttisi

Imanlaadun valvonta ja jarjestelmat
Kaasuanalysaattorit

Kaasuhalyttimet

Liekin valvonta
Prosessikaasukromatografit
Polynaytteenottimet ja analysaattorit
Savukaasuanalysaattorit ja valvontajarje
Sytyttimet

Vesi- ja nesteanalysaattorit

ein/Verewa Liekinvartijat, sytyttimet ja p6lymittarit

entific Corporation (ISC) Kaasuhalyttimet
sessirefraktometrit ( vain Venaja ja IVY')
S Analytics pH-, redox-, johtokyky ja liuenneen happen lahettime

ents Analytical Oy siirrettavat alkuaineanalysaattorit, (vain

S.) Sameus- vari-, ja kiintoainemittarit

nik ApS Hiilipslyn virtausmittarit ja lentotuhkan hiilianalysaattorit
S.) Prosessiviskometrit

amposaatetut nayte- ja impulssiputket ja lammitetyt laitekotelot (m
aboratories (Hach U.A. )Liuenneen happen, vedyn, otsonin
Kannettavat kaasukromatografit, PID ja FID analysaattorit

Pl Prosessikromatografit, kaasuanalysaattorit ja HF, HCl ja NH3 la
CO, CO2, NOx, O3 ja SO2 analysaattorit ilmanlaatumittauksiin

.S.) Prosessititraattorit ja -kolorimetrit




Hajukaasujen VOC- ja TRS- 'systems
mittalaitteisto PR

Bekimvartioita ja sytyim

www.ppmsystems.fi

Tilanne 1/2

» Korkeat syttyvien komponenttien pitoisuudet
hajukaasuissa aiheuttavat vuosittain useita vaaratilanteita ja
jopa rajahdyksia puunjalostusteollisuudessa

> Koska mittauskohde on varsin vaikea, on markkinoilla
ollut ainoastaan yksi mittaukseen soveltuva laite, joka
mittaa kaikkien palavien summaa alueella 0-100% LEL




Tilanne 2/2

» PPM-Systems Oy sai vuoden 2000 alussa haasteen kehittaa
toimiva palavien hiilivetyjen ja rikkiyhdisteiden
mittalaitteisto, jolla voidaan luotettavasti valvoa
kummatkin pitoisuudet erikseen

> Kesélla 2001 toinen ja lopullinen versio oli valmis ja noin
6 kuukauden kayttojakson jalkeen laitteisto dokumentoitiin
ja patenttihakemus jatettiin viranomaisille

» Tammikuusta 2002 alkaen TRS-, HC- ja LEL-data tehtaan
automaatiojarjestelméaén ja valvomonéytélle

R&jahdysrajoja

KOMPONENTT]I KAAVA LEL, ppm | 30% LEL, ppm
Tarpatti CioH1s 8 000 2 400
Metanoli CH3;0H 67 000 20 100
Rikkivety H,S 43 000 12 900
Metyylimerkaptaani [CH3;SH 39 000 11 700
Dimetyylisulfidi (CHa),S 22 000 6 600
Dimetyylidisulfidi (CH5),S, 11 000 3300




Ominaisuudet ja hyodyt

> Laitteisto turvaa laitoksen toiminnan ja antaa mahdollisuuden
korjaaviin toimenpiteisiin, jos TRS tai VOC —pitoisuudet
lahestyvat jostain syystd vaarallisia arvoja

> Erilliset mittaukset antavat kayttajalle mahdollisuuden
paikallistaa héirion syy ja synty paremmin kun kaikkien
syttyvien summaa mittaava laite

> Laitteisto ei tarvitse polttokaasuja kuten vetyé - ainoastaan
kuivaa instrumentti-ilmaa laimennusta ja jatkuvatoimista
vertailureferenssia varten

Sovelluskohteet

» Laimeiden ja vakevien hajukaasujen mittaus
VOC 0..50% - 0..150% LEL esim. tarpattina
TRS 0..50% - 0..150% LEL esim. DMDS:na

» Liuotinpaastojen mittaus painolaitoksilla ja
kemianteollisuudessa

»> Paastomittaukset
VOC 0..200 ppm — 0..20 000 ppm esim. metaanina
TRS 0..200 ppm — 0..20 000 ppm esim. rikkivetyna

» Korvaava menetelma liekki-ionisaatiomenetelmalle (FID)
yli 100 ppm pitoisuuksien mittaamiseen




Laitteistokokoonpano

» Lammitetty laimennussondi
» Naytelinja (eri vaihtoehtoja)
» Laimennusjarjestelma

» TRS-konvertteri

> Naytteenkaésittelyjarjestelma

» 2-kanavainen NDIR —
analysaattori

» Analysaattorikaappi
jaahdyttimella

Laimennusjarjestelmé

Kanava Laimentava sondi
ohivirtaus
suodatin ejektori
1N At
=r=——0
r. aukko
Kontrolliyksikko

PPM 250 DIE %
|

kalibrointikaasut kuiva paineilma
5-15 I/min, 4-6 bar

> laimennussuhteet: 10:1-250:1

» laimennus vakioldmpdtilassa (200 °C)




Tekniset tiedot 1/2

» Mittausperiaate 2 x 2-sade NDIR fotometria laimennetulle,
konvertoidulle ja kuivatulle néytteelle.

» Alueet hajukaasuille: 0...50 - 0...150 % LEL
HC (esim. térpattind) ja TRS (esim. DMS:na)

» Alueet paastomittauksiin: 0...200 — 0...20 000 ppm
HC (esim. metaanina) ja TRS (esim. H2S:na)

» Kokonaistarkkuus < +-5 % alueesta

» Automaattinollaus ilman apukaasua vakiona

» Automaattinen alueentarkistus tai —viritys haluttaessa ilman
lisdhintaa (kaasu tarvitaan)

Tekniset tiedot 2/2

> Léhdot 2 x 4...20 mA ja RS 485, 2 aseteltavaa rajaa
kummallekin mitattavalle komponentille, vikahélytys

> Naytteenottosondin liitynta: NS 65 NP 16 laippa

> Naytteenottosondin etéisyys alle 25 m kaapista, néytteen
lampotila +5 ... 250 °C

» Ympéristolampotila: sondi — 30 ... + 60 C, kaappi
-10...+50 C
» Syo6tot: 230 V 50 Hz ja Instr.ilma 4-8 bar 5 I/min

> Laite tayttad samat turvallisuusvaatimukset, kuin varsinainen
hajukaasujen kasittelyjarjestelmékin.




Mita uutta viimevuodesta

o Kaikki mittausparametrit nahtavissa
laitteisaton ovea avaamatta

» Naytteen virtaus laitteen siséalla nopeutettu
—> lyhempi vasteaika

Mité ”Sunilan pamauksesta” opittiin
« Hairidtilanne saattaa syntya darimmaisen
nopeasti

» Pelkdn hajukaasuanalysaattori varaan ei
laitoksen turvallisuutta ole syyta jattaa jollei
kéytetd redundanttista jarjestelmaa.

 Mittapiste on valittava huolella

 Analysaattori on sijoitettava mahdollisimman
lahelle mittapistettd vasteajan minimoimiseksi

o Kaikki lukitukset on testattava




D-FL200
D-FL 200 T

Ultrasonic Flow Monitor

Ultrasonic Flow Monitoring

Solutions, for Emissior
DURAG o ey RURAS

Si_dfi200_uk

Stack Volume Flow Monitoring

= Continuously monitoring the volume flow

= Ultrasonic differential method

= Up to 11 m measuring path length

= Ease installation

= Measuring range up to 40 m/s

= Automatically performed control cycles

= Independent to temperature or pressure change
= No moving parts

= Minimal maintenance necessary

= Easy-to-service

Ultrasonic Flow Monitoring

Solutions, for Emissior
DURAG o ey RURAS
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Measuring Principle of Ultrasonic Flow Monitoring

_—
Sensor (mit Stromung) F————————— |_ _______________
Downstream Sensor 1 :
1 Steuer und
1| Impulsgeber MeRelektronik Mustererkennung :
1| Tracker Unit Control and Pattern Recognition | |
e, I Measuring
X | ! 1
; Electronics |
1
1

Auswerteeinheit
Evaluation Unit

Sensor (gegen Stromung)
Upstream Sensor

@
L L L t-t,
t=———- t=—"-—7-— V= .
T c+Vv-cosa C-V -cosa 2*cosa t -t
with flow against flow resulting gas velocity

Ultrasonic Flow Monitoring

DURAG Solutions, for Emission DURAG

and Combustion

Formulas
Transit time — t= L
e t+ with the flow ¢ (c+v-cosa) (e-v-oasa)
o t- agai.nst the flow Lot +t, L t o+t
¢ ¢ Sonic velocity c=— = .
o « v Gas velocity 2 t-t 2-cosa t_-t,
E « L Measuring path length
o ¢ A Angle of installation
= m [T
< c=3316—- |—
() Flow s V273K
§ e Q Flow under working conditions
* Qn Normalized flow
é « k Correction factor Q=k-A-v
[T « o Stack diameter
= - P Absolute pressure P T,
8 e T Temperature [K] Q,=0Q P_ ) 7
o + Pn 1013.25 hPa n
= « Tn 273.15K

DURAG Solutions, for Emission DURAG

and Compustion




Flow Profile

Center Secant

Ebene durch Rohrachse

r=05744R

= Standard: Measuring plane

E" 1 =J Plane through Pipe Axis Di,,_w_;l” through the pipe axis
s : e
S ;
i ; Advantages of the secant
§ Zone in which the velocity profiles intersect Measurmg
2 | i | ,
o | PN R\ = Smaller Measuring path
L § § length
O N T P * '''' )= The influence of the flow
c : : laminar i u ]
o | \ : ; profile is minimized
0 | ! '
© | turbulent
=
> |
DURAG Solutions, for Emission DURAG
and Combustion
Ruchgiaskanal
- - et eRkoy
. Duct Application i
= One purge air unit for two / W’)
3: sensors P
i = For aggressive gasses
g‘ bigger purge air available
3 . = Temperature and pressure
:'é' i measurement optional
& = Software tool D-FL COM for
= ; programming and diagnosis
8 - Additional digital in-output Y
el module optional available i
3“8 = Bus interface type Modbus F —_
S | optional available
n |
.g : LR
S |
D URAG Solubions, for Emission DURAG
and Combustion
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Sensors 50 kHz / 41 kHz
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t

1

l

1

f

f

l

1

l
i
5 f
2 l
f

Ultrasonic Transducer

Schlauchanschluss
Purge Air Connection

L2 } L1 =210 ———

= Decoupling the sensors from the gas with purge air
= Cooling the sensors
= Purge air flow perpendicular to the sensors

DURAG Solutions, for Emission DURAG

and Combustion

Ultrasonic Flow Monitoring

Sensor 30 kHz

3
EARRNRRRARRN

77777777 s

] —_——— — ————

e e e e e —

77777777 t

v 77774

/0_“\\
N
PN
P
.4
-
— g1 ——

Ultrasonic Transducer| | |||~ = '
§ é‘ ‘é ‘i:g’ g =| = Schlauchanschluss
‘ Purge Air Connection
L2 —‘ L1 = 210

= Fits into the standard welding flange
= Purge air flow perpendicular to the sensors

Solutions, for Emissior
DURAG ;m]ﬁ’ éﬁmbﬁér’m;r 'RUBAS




High Temperature Application

__ Ultraschallsensor Kaltluftpuffer
ultrasonic sensor cold air buffer

= nhormale Sensorposition

:-, - ZU/ normal position of the sensor
ST

‘ A
U I i 100 ' i
|
$ _ 130 :
Spiilluft
purging air

= Normal temperature up to 250 °C with normal sensor position
= 100 mm cold air buffer for high temperature application
= Purge air flow supervision necessary for high temperature

Ultrasonic Flow Monitoring

Solutions for Emissior
DURAG o ey RURAS

o)
la
5 ©
e

Purge Air Unit

= Preventing the surfaces from
getting dirty

* Protecting the system against
the heat of the flue gas

* The intake air must be as dry
and dust-free as possible

= Temperature of the intake air
must be below 40°C

= If the purge air system is
being mounted outdoors,
weather protective hoods are
available

o
c
=
(e]
=
=
O
=
3
o
T
°Q
=
o
o
®
|
=
>

Solutions for Emissior
DURAG o ey RURAS




Sensor Selection

= Sensor 1 can be supplied with a Teflon coating
= Sensor 2 is normally used for standard applications
= Sensor 3 is used for big stacks (more expensive)

O |

c

< |

o

=

c |

§ i Maximum measuring path length, standard flue gas

s Temperature Measuring head 1 Measuring head 2 Measuring head 3

o | P (50 kHz) (41 kHz (30 kHz)

""3 i up to 80°C/176°F 5m /197 in 8m/315in 11m /433 in

< up to 120°C / 248°F 4m /157 in 6,5m / 256 in 8,0m/315in

o 1

g : up to 160°C / 320°F 3m/118in 5m /197 in 6m /236 in

[

g ] > 160°C / 320°F 2m/ 79in 3,5m /138 in 4,5m /177 in
DURAG Solutions, for Emission DURAG

and Combustion

Flange

= Suitable for sensor 1,2 and 3
= Available in different lengths
= Standard material 1.4571 (stainless steel)

(o))

c

- i

o o —

5=

c

o L L

=

3

k) 4

LL

(%) No| L

r— 1| 23

: 2 335

o 3 535

(7] 4| 73

E 5 935

= - “147 777777777 ilfu 7777 p—| E'—- 7777777777 - 2150

: e 10 —— 2190
DURAG Solutions, for Emission DURAG

and Combuustion




Welding Flange

roter Punl ‘
red dot

roter Punkt

R reddot N\
\

\\\ roterPunkt ,(:Oi _
N re/ddot

vertikaler Kanal horizontaler Kanal
vertical duct horizontal duct

roter Punkt

Ultrasonic Flow Monitoring

DURAG Solutions, for Emission DURAG
|

and Combustion

Installation Duct

Roter Punkt
Red Dot

MeRkopf B
X (gegen Stromung)
Sensor Unit A
(upstream)

>

o\
5 /”ﬁpﬁlluft Schlauchanschlu
) o Purge Air fiir Spiilluft

Roter Punkt _’ e Purge Air Connection

RedDut\ 4
L2 A spiilut

- / Purge Air
71

MeRkopf A

(mit Stromung)

Sensor UnitA .
(downstream)

Schlauchanschlu
fiir Spiilluft
Purge Air Connection — —

DURAG Solutions, for Emission DURAG

and Combustion

Ultrasonic Flow Monitoring




Messkopf
Sensor Unit

System Components

[T

Auswerteeinheit

11200t-04-001

Microprocessor Unit
= 2 Mounting Brackets * o
= 2 Sensor Units I
= Evaluation Unit D_ﬂm_f D-FL COM

=
=

=
=

Ultrasonic Flow Monitoring

= Control Program ‘
DURAG Solubions, for Emission DURAG

and Compustion

Cleaning and exchanging the sensor
Cleaning m@

= Set D-FL 200-10 into maintenance mode
= Unlock fasteners and remove sensor unit

= Clean sensor with cleaning alcohol L
= Re-install sensor

= SetD - FL 200-10 into measuring mode fastener
again
Exchanging

= Switch off D-FL200-10
= Open fasteners and remove sensor
= Unlock fastening screw and pull off the

Ultrasonic Flow Monitoring

transducer
* Remove old and connect new sensor o
= Re-install sensor and switch on the

system

DURAG Solubions, for Emission DURAG

and Compustion




Front Panel of the Evaluation Unit

DURAG
T327500 N /h.

o |

£ |

= ’ ,

o | S -

2| -] e

S i D-FL 200-10

= |

2 | . — :

2 ] ¢ Measuring The system is in measuring mode

(TR * Limit Value The limit value standard flow is exceeded
O + Error Error has occurred

c

o i

g .- - Display Selecting display function

= ' * Maintenance The Maintenance Contact is activated (closed)
5 * Parameter Parameters may be entered

DURAG Solutions, for Emission DURAG

and Combustion




Soodakattilapaivat
01.12.2005

Paine-eroon perustuva
virtausmittaus

Yleiskuvaus

B Virtausmaara-
mittaus paine-
eromittaukseen
perustuvalla
anturilla

EMikroprosessorilla
varustettu
laskentayksikko D-
FL 100-10 (optio)

W Saadettavat
parametri

EKuormasta
riippumaton

virtaldhto nayttda ja
jarjestelmé&a varten

D-FL100-10
)

S




sli_f1100_uk_02_02

Mittausperiaate

_ %?)
—_— —>
—> —>
> > Juurtava Paine-eroléhetin Laskentayksikkd
-_’))’ Bp

\D 4 .. 20mA

DFL W10

| Absolutti Lampatila-
Painelahetin Anturi ja
Measuring lahetin
(optiona)

(optiona)

sli_f1100_uk_03_01

Peruste: Bernoullin yhtalo

paine-ero

dynaaminen paine (virtauksen
puolella)

staattinen (referenssi) paine
kaasun tiheys

AP = P Pau = 2L 5 P Bl

nopeus

Pitot putken aukko |

V =A . ﬁ tilavuusvirta
p poikkipinta-ala




sli_f1100_uk_06_01

Mittausperiaate

Shedding Point

Impact Reference
— Pressure Pressure —_—

— =

: Cross Section of the Differential Pressure Bar

v-axk 2P
P

V| tilavuusvirta

v poikkipinta-ala

korjauskerroin
05..07

sli_f1100_uk_04_01

Yhtalot

Tiheys P=Pa, Pn (T+2

p, | normaalitiheys vakio-olosuhteissa

P (T, +273,15)

P, normaalipaine = 1,013 x 105 Pa
P mittaustapahtuman paine Pa:na
T, normaalilampétila = 0°C

T mittaustapahtuman lampétila °C

Tilavuusvirta v=V o

P . T +273,15
"P T, 6+273,15

R

T, +273;150ak

Normalisoitly/ — A * k *
Tilavuus- =
virta

/ZAP*
| Do

T+27315 P,

k = korjauskerroin




Anturiputki kanavan sisapuolella

o @

5 @ Valinta
enttiili

Alapaine

Paine-erolahetin

h 4
a

Ylapaine

Pges

t

Virtaus-
suunta

N N

Anturiputki

Keskiarvoistus kanavan poikki

Poikkipinta-ala jaettuna

saman pinta-alan
2\ 3\ 2\1 omaaviin renkaisiin

Inner Stack
Diameter DK

Measuring Points

D Etaisyys mittauspisteestéa
ab

D 51 kanavan tai piipun seindmaéan
D - — X (1 _ /(1 _ - )) D kanavan/piipun sisahalkaisija
2 2n i kanavan/piipun halkaisija

n Laskettavien alojen maara




Anturiputken asennus kanavaan

pystykanava
installation
r—

max 4°
| ||

vaakakanava

Flow Direction

Kosteudesta johtuen peine-eroléhetin on
syyta asentaa anturiputkea ylemmas

Anturiputken valinta

23.9
53.4

90

Putki # 1 2 3

Pituus [mm] | 300-2000 2000-4000 >4000

Asennus Putkija | Putkija letku Letku
letku

Maks. pély |30 mg/m3| <100 mg/m?3




Sli_f1100_uk_13_01

Venttiiliblokin liitanta (optio kohdalle 2)
Adapteri letkuliiténnélle (vaihtoehto kohdalle 1)
Asebnnuslaipat

Vastakappale

Paine-eron mittausputki

Paine-eroléhetin

Valintaventtiili (optiona)

Servomoottori

Sli_f1100_uk_11_02

Laskentayksikko D-FL 100-10

—

D-FL100-10

Q

Naytéssa nakyvat:

= tilavuusvirta 1000 m3/h
= massavirta 1000 kg/h

= virtalaht6 4-20 mA
Paine-ero hPa
Absoluttipaine hPa
Lampétila °C

Stand by: laite huollossa, paine-
erolahettimen nollaus

Integrointiaika
sekunneissa

2. raja-arvo

1. raja-arvo




sli_f1100_uk_10_02

Systems with Evaluation Unit D-MS 285 or D-MS 500

Differential Pressure Emission Evaluation
Measuring Transducer Computer
\D 4 ...20 mA E]
Soooon
| Flaw DURAG paman L
ross Over Absolute Temperature
ock Pressure Measuring

Measuring ~ Transducer
Transducer (optional)
(optional)

Flow Probe l—l—

Flow
Direction

YYVVYY
YYVYY

Sli_f1100_uk_14_01

Tiedot

= Kanavan halkaisijat 0.3 - 8 m
(Anturi 1: 0.3to 2 m, Anturill: 2-4 m; Anturi 311l: 4-8 m

= Minimivirtausnopeus 3 m/s

= Kastepistelampétilan ylapuolella oleville kaasuille

= Lampdtilat 400°C asti haponkestavaa 1.4571 terasta

= Lampotilat 700°C asti Inconel 602 2.4816:a

= Happamille kaasuille Hastelloy C276 2.4819

= Taattu tarkkuus parempi kuin +2% VDI 2066:n mukaan

= Lahetin voidaan asentaa anturiputkeen taikka erikseen

= Valintaventtiili nollausta ja takaisinpuhallutusta varten

= Pitk& huoltovali, yli 3 kk

= Pdlypitoisuuksille 150 mg/nm3 asti ilman automaattitakaisinpuhallutusta

= Mikroprosessorilla varustettu laskentayksikko lampétila- ja
absoluuttipainekorjausta varten

= Myds DURAGiIn Emission Evaluator D-MS 285 / D-MS 500 voidaan kayttaa
lampdtila- ja painekorjaukseen (vaihtoehto laskentayksikdlle)

= Erittéin vankka rakenne

= Tehdaskalibroidut l&ahettimet

= Helppo asentaa




sli_f1100_uk_08_01

Possible
Settings of
the Switching
Valve

vV V
Purge Air l 1 l l
S - -
{r A\ v V {r \4 v Vv
Differential Differential Differential Differential
Pressure Pressure Pressure Pressure
Transducer Transducer Transducer Transducer

Measuring
Process

Zero Point Adjustment Backflow Probe

at Transducer

Chamber 1

Backflow Probe
Chamber 2

Sli_f1100_uk_15_01

Automaattinen Pursutusyksikko
D-FL 100 AR

Purging 1 Position

Zero Point Check Positionr——

Purging Position2

Cycle Switch T1

Measuring Position— ——NA
I:123456 VAN
Mo 09:00| (] [
Q:1234 RUN %
(o]
Motor ON ——
Measuring

@ | Zero Point Check

Error




Sli_f1100_uk_16_01

Asennusvaihtoehdot

Virtausanturi ja lahetin yhteen asennettuina Erilleen asennettu
AP- 1&hetin

\/\/\/ Cross Over \/\/\/
Cocl
Q
Cross Ove Differential
Cock Pressure
Transmitter
Low Pressure Low Pressure
Differential Range Range
Pressure
Transmitter w -
Hose.
- connection -
Impact Impact
Pressure Pressure
Flow Probe Range Pges Adaptor for Flow Probe Range Pges
Adaptor for hose connection
cross over Iffff T?ff
cock
Flow Direction| Flow Direction|
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