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Revision History 

Rev Date Summary 

01 Nov 2010 Initial release. 

02 Mar 2011 Revised  product numbering. 
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Internationally recognized symbols used on Casella Monitor Equipment 

 
IEC 417, No. 5016 Electrical fuse 

 

IEC 417, No. 5017 Earth (ground) terminal 

 

IEC 417, No. 5021 Equipotentiality 

 
IEC 417, No. 5032 Alternating current 

 

IEC 417, No. 5041 Caution, hot surface 

 

ISO 3864, No. B.3.1 
Caution, refer to accompanying 
documents 

 

ISO3864, No. B.3.6 Caution, risk of electric shock 
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Safety Requirements 

To reduce risk of personal injury caused by electrical shock, follow all safety notices and warnings in 
this documentation. 

This equipment should always be used with a protective earth installed. 

The CM2050 is compliant with the requirements of EN 61010-1:2010, Safety Requirements for Equip-
ment for Measurement, Control, and Laboratory Use. 

If the equipment is used for purposes not specified by the manufacturer, the protection provided by this 
equipment may be impaired. 

Replacement of any part should only be carried out by qualified personnel, only using parts specified by 
the manufacturer. Always disconnect power source before removing or replacing any components. 

Equipment Rating  

• 100-120/220~240 V~ ±10 % 

• 50/60 Hz 

• Power Typ. <240 W 

• Fuse 5 A(T) 250 V 

All wiring must be in accordance with local norms and be carried out by experienced personnel. 

Environmental Conditions  

Relative humidity 10 % to 80 % 

Temperature 5 to 40 °C 

Pollution degree 2 

Installation category II 

Maximum altitude 2000 m. 

Never operate this equipment in the presence of flammable liquids or vapours, as this could cause a 
safety hazard. 
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Turvallisuusmääräykset  

For at reducere risikoen for elektrisk stød og dermed forbundet personskade er det nødvendigt at følge 
sikkerhedsforskrifterne i følgende dokumentation. 

Dette udstyr bør altid benyttes med beskyttelsesjord tilsluttet. 

CM2050 er i overensstemmelse med kravene i EN 61010-1:2010 Sikkerhedskrav til elektrisk udstyr til 
måle regulerings og laboratoriebrug. 

Såfremt udstyret anvendes på anden måde end den, producenten har angivet, kan det betyde en for-
ringelse af udstyrets sikkerhed. 

Udskiftning af en af udstyrets dele bør udføres af kvalificeret personale, og der bør kun benyttes dele, 
som er angivet af producenten. Det er vigtigt altid at tage stikket ud af stikkontakten, inden man fjerner 
eller udskifter komponenter. 

Udstyrets Mærkeværdier  

• 100-120/220~240 V~ ±10 % 

• 50/60 Hz 

• Power Typ. <240 W 

• Fuse 5 A(T) 250 V 

Al ledningsføring skal være i overensstemmelse med nationale standarder og skal udføres af personale 
med behørig erfaring. 

Miljøforhold  

Relativ fugtighed 10 % til 80 % 

Temperatur 5 til 40 °C 

Forurensings grad 2 

Installasjons kategori II 

Maksimuns höjde 2000 m. 

Anvend ikke udstyret i nærheden af brandfarlige væsker eller dampe, da dette kan udgøre en 
sikkerhedsrisiko. 
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Turvallisuusmääräykset  

Noudata kaikkia näitä turvaohjeita vammoja aiheuttavien sähköiskujen välttämiseksi 

Tämän laitteen on aina oltava maadoitettu käytön aikana. 

CM2050 ovat EN 61010-1:2010 vaatimusten mukaiset: Mittaus ja säätölaitteistojen turvamääräykset 
laboratoriokäytössä. 

Tähän laitteeseen laadittu turvajärjestelmä voi menettää tehokkuutensa, jos laitetta käytetään muihin 
kuin valmistajan suunnittelemiin tarkoituksiin. 

Ainoastaan asiantunteva henkilöstö saa suorittaa tarvittavat laitteen osien vaihdot käyttäen vain valmis-
tajan hyväksymiä varaosia. 

Laitteen Nimellisarvot  

• 100-120/220~240 V~ ±10 % 

• 50/60 Hz 

• Power Typ. <240 W 

• Fuse 5 A(T) 250 V 

Kaikkien jjohdotusten on oltava paikallisten standardien mukaiset ja kokeneen henkilön asentamat. 

Käyttöolosuhteet  

Suhteellinen kosteus 10 % ~ 80 % 

Lämpötila 5 ~ 40 °C 

Saasteaste 2 

Asennuskategoria II 

Enimmaiskorkeus 2000m. 

Älä koskaan käytä tätä laitetta turvallisuutta vaarantavien tulenarkojen nesteiden tai höyryjen läsnä 
ollessa. 
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Consignes de Sécurité  

Pour réduire tout risque de décharge électrique qui pourrait provoquer une lésion corporelle, respectez 
toutes les consignes de sécurité de cette documentation. 

Cet équipement doit toujours être utilisé avec une mise à la terre. 

Le CM2050 sont conformes aux exigences de EN 61010-1:2010 Exigences de sécurité pour les équi-
pements destinés à la mesure, au contrôle et à l’usage en laboratoire. 

Si l’équipement est utilisé dans un but non spécifié par le constructeur, la protection fournie avec cet 
équipement peut être affectée. 

Le remplacement de toute pièces doit uniquement être effectué par un personnel qualifié, en utilisant 
uniquement les pièces spécifiées par le constructeur. Il faut toujours débrancher la source 
d’alimentation avant de démonter ou de remplacer un composant. 

Caractéristiques de L’equipement  

• 100-120/220 ~ 240 V~ ±10 % 

• 50/60 Hz 

• Power Typ. <240 W 

• Fuse 5 A(T) 250 V 

Tous les câblages doivent être conformes aux normes locales et doivent être réalisés par un personnel 
autorisé et expérimenté. 

Conditions Ambiantes  

Humidité relative 10 % à 80 % 

Température 5 à 40 °C 

Degré de pollution 2 

Catégorie d’installation II 

Altitude maximum 2000 m. 

Ne jamais utiliser cet équipement en présence de liquides ou de vapeurs inflammables, ceci pourrait 
présenter un risque pour la sécurité. 
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Sicherheitshinweise  

Befolgen Sie alle Sicherheitshinweise in diesen Unterlagen, um das Risiko eines elektrischen Schlags, 
der zu schweren Körperverleteungen führen kann, zu veringern. 

Vor Inbetriebnahme der Anlage muß die Anlage mit Schutzerde verbunden werden. 

Die Geräte der Serie CM2050 entsprechen den Anforderungen nach EN 61010-1:2010 Sicherheitsan-
forderungen für Ausrüstungen für den Einsatz im Meß-, Regel- und Laborereich. 

Bei unsachgemäßem, vom Hersteller nicht spezifieziertem Betrieb der Anlage, kann der notwendige 
Schutz nicht gewährleistet werden. 

Der Austausch von Teilen, darf nur von qualifiziertem Fachpersonal durchgeführt werden. Verwenden 
sie nur vom Hersteller spezifizierte Ersatzteile. Vor dem Herausnehmen oder dem Ersetzen von Kom-
ponenten, ist die Anlage vom Netz zu trennen. 

Spezifikationen  

• 100-120/220 ~ 240 V~ ±10 % 

• 50/60 Hz 

• Power Typ. <240 W 

• Fuse 5 A(T) 250 V 

Die gesamte Verkabelung muß den örtlichen Normen entsprechen und von zugelassenem, erfahrenem 
Personal durchgeführt werden. 

Umgebungsbedingungen  

Relative feuchtigkeit 10 % bis 80 % 

Umgebungstemperatur 5 bis 40 °C 

Verschmutzungsgrad 2 

Überspannungskategorie II 

Maximale betriebshöhe 2000 m. 

Betreiben Sie das Gerät nicht in unmittelbarer Nähe von entflammbaren Flüssigkeiten oder Dämpfen. 
Dies kann ein Sickerheitsrisiko darstellen. 
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АПАІΤНΣЕІΣ АΣΦАЛΕΙАΣ 

Гια να αποφύγετε τον κίνδυνο ηλεκτροπληξίας που µπορεί να προκαλέσει τραυµατισµό ατόµων, 
ακολουθείστε όλες τις οδηγίες ασφαλείας του φυλλαδίου. 

Аυτός ο εξοπλισµός πρέπει να χρησιµοποιείται πάντοτε µε γείωση εγκατεστηµένη. 

Τα CM2050, συµφωνούν µε την απαίτηση EN 61010-1:2010, “Απαιτήσεις Ασφαλείας για Εξοπλισµό 
Μετρήσεων, Ελέγχου και Εργαστηριακή Χρήση.” 

Εάν ο εξοπλισµός χρησιµοποιείται κατά τρόπο που δεν περιγράφεται από τον κατασκευαστή, η 
προστασία που προσφέρεται από το προϊόν µπορεί να αλλοιωθεί. 

Η αντικατάσταση οποιουδήποτε µέρους πρέπει να γίνει µόνο από ειδικευµένο προσωπικό, 
χρησιµοποιώντας µόνο αντλλακτικά που καθορίζονται από τον κατασκευαστή. Αποσυνδέετε πάντοτε 
την πηγή ρεύµατος πριν αποσυναρµολογήσετε ή αντικαταστήσετε οποιοδήποτε ανταλλακτικό. 

ΧΑΡΑΚΤΗΡΙΣΤΙΚΑ ΕΞΟΠΛΙΣΜΟΥ 

• 100-120/220 ~240 V~ ±10 % 

• 50/60 Hz 

• Power Typ. <240 W 

• Fuse 5 A(T) 250 V 

Όλες οι καλωδιώσεις πρέπει να είναι σύµφωνες µε τις τοπικές προδιαγραφές και να γίνονται από 
έµπειρο προσωπικό. 

ΣΥΝΘΗΚΕΣ ΠΕΡΙΒΑΛΛΟΝΤΟΣ 

Σχετική Υγρασία 10 % έως 80 % 

Θερµοκρασία 5 έως 40° C 

Βαθµός ρύπανσης 2 

Κατηγορία Εγκατάσταης II 

Μέγιστο υψόµετρο 2000 m. 

Μη βάζετε σε λειτουργία αυτόν τον εξοπλισµό σε παρουσία ευφλέκτων υγρών ή ατµών. Λειτουργία σε 
τέτοιο περιβάλλον είναι επικίνδυνη για την ασφάλεια. 
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Norme di Sicurezza  

Per ridurre il rischio di scossa elettrica con conseguente danno alle persone, seguire le norme di 
sicurezza indicate nella presente documentazione. 

Questo equipaggiamento deve essere sempre utilizzato con messa a terra. 

Il CM2050 sono conformi alle norme EN 61010-1:2010 Norme di sicurezza per apparecchi di misurazi-
one, controllo e per uso di laboratorio. 

Se si utilizza l’apparecchio in modo diverso da quello specificato dalla ditta produttrice, è possibile che 
venga danneggiata la protezione fornita dall’apparecchio stesso. 

La sostituzione delle parti dovrebbe essere effettuata esclusivamente da personale qualificato e utiliz-
zando solo i componenti specificati dalla ditta produttrice. Interrompere sempre l’alimentazione prima di 
rimuovere o sostituire i componenti. 

Dati Nominali  

• 100-120/220 ~ 240 V~ ±10 % 

• 50/60 Hz 

• Power Typ. <240 W 

• Fuse 5 A(T) 250 V 

Tutti i collegamenti elettrici devono essere conformi alle norme locali ed effettuati da personale autoriz-
zato. 

Condizioni Ambientali  

Umidità relativa Dal 10 al 80 % 

Temperatura 5 a 40 °C 

Grado di inquinamento 2 

Caategoria di installazione II 

Altezza massima 2000 m. 

Non far funzionare l’apparecchio in presenza di liquidi o gas infiammabili, in quanto questo potrebbe 
essere estremamente pericoloso. 
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Veiligheidsvereisten  

Teneinde het gevaar voor elektrische schokken die verwondingen kunnen veroorzaken te verminderen, 
alle instructies van deze documentatie navolgen. 

Deze apparatuur dient altijd te worden gebruikt met een geïnstalleerde beaarding. 

De CM2050 apparaten zijn conform aan de norm EN 61010-1:2010 Veiligheidsvereisten voor Meet en 
Controleapparatuur en voor Apparatuur voor gebruik in Laboratoria. 

Wanneer de apparatuur voor een doeleinde wordt gebruikt die niet door de fabrikant is aanbevolen kan 
de beveiliging van de apparatuur haar doeltreffendheid verliezen. 

Onderdelen dienen uitsluitend door bevoegd personeel vervangen te worden, met uitsluitend gebruik 
van door de fabrikant voorgeschreven onderdelen. Altijd de netspanning uitschakelen alvorens onder-
delen te verwijderen of te vervangen. 

Technische Gegevens  

• 100-120/220 ~ 240 V~ ±10 % 

• 50/60 Hz 

• Power Typ. <240 W 

• Fuse 5 A(T) 250 V 

Alle bedrading dient conform te zijn aan lokale normen en te worden aangelegd door ervaren person-
eel. 

Omgeving  

Relatieve vochtigheidsgraad 10 % tot 80 % 

Omgevingstemperatuur 5 tot 40 °C 

Mate van vervuiling 2 

Insallatie categorie II 

Maximale hoogte 2000 m. 

Het apparaat nooit gebruiken bij brandbare vloeistoffen of dampen; dit zou gevaar kunnen veroorzaken. 
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Instruções de Segurança  

Para reduzir o risco de choque eléctrico que pode causar danos físicos, siga todas as instruções de 
segurança contidas nesta documentação. 

Este equipamento deve ser sempre utilizado com uma tomada de terra protectora instalada. 

O CM2050 estão em conformidade com as especificações de EN 61010-1:2010 Condições de Segu-
rança para Equipamentos de medição, de Controlo e Laboratorial. 

Se o equipamento for utilizado de uma forma não especificada pelo fabricante, a protecção normal-
mente facultada pode falhar. 

A substituição de qualquer componente deve ser unicamente realizada por pessoal qualificado, utili-
zando unicamente peças especificadas pelo fabricante. Desligar sempre a corrente antes de tirar ou de 
substituir qualquer componente. 

Especificações do Equipamento  

• 100-120/220 ~ 240 V~ ±10 % 

• 50/60 Hz 

• Power Typ. <240 W 

• Fuse 5 A(T) 250 V 

Todos os fios devem estar em conformidade com as normas locais e ser instalados por profissionais 
qualificados. 

Condições do Meio Ambiente  

Humidade relativa 10 % a 80 % 

Temperatura 5 a 40 °C 

Indice de poluição 2 

Categoria de instalação II 

Altitude máxima 2000 m. 

Nunca colocar este equipmento em funcionamento na presença de líquidos ou vapores inflamáveis, 
que comportam riscos de segurança. 
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Normas de Seguridad  

Para reducir el riesgo de una descarga eléctrica que podría ocasionar daños personales siga atenta-
mente las instrucciones de esta documentación. 

Este equipo debe utilizarse con una toma de tierra. 

El CM2050 está en conformidad con las exigencias de EN 61010-1:2010 Normas de seguridad para 
Equipos de Medida, Control y Uso de Laboratorio. 

Si el equipo se utiliza de manera distinta a la especificada por el fabricante, la protección procurada por 
el equipo puede verse perturbada. 

La sustitución de cualquier elemento debe ser efectuada por personal cualificado, utilizando única-
mente las partes especificadas por el fabricante. Desconecte siempre el aparato antes de quitar o 
reemplazar cualquier elemento. 

Condiciones de Funcionamiento del Equipo  

• 100-120/220 ~ 240 V~ ±10 % 

• 50/60 Hz 

• Power Typ. <240 W 

• Fuse 5 A(T) 250 V 

Todos los cables deben estar en conformidad con las normas locales y ser instalados por un personal 
cualificado. 

Condiciones del Entorno  

Humedad relativa 10 % a 80 % 

Temperatura 5 a 40 °C 

Grado de polución 2 

Categoría de instalación II 

Altitud máxima 2000 m. 

No utilice nunca este equipo en presencia de gases o liquidos inflamables, ya que éstos constituyen un 
riesgo para la seguridad. 
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Säkerhetsföreskrifter  

Följ noga handbokens samtliga säkerhetsföreskrifter för att undvika elstötar och åtföljande personska-
dor. 

Utrustningen skall alltid användas tillsammans med installerad säkerhetsjordning. 

CM2050 är kompatibla med kraven i EN 61010-1:2010 Säkerhetsföreskrifter för mätnings, kontroll och 
laboratorieutrustning. 

Om utrustningen används för andra ändamål än de av tillverkaren angivna kan utrustningens skydd 
försämras. 

Byte av delar får endast utföras av kompetent fackman. Endast av tillverkaren godkända delar får an-
vändas. Koppla alltid bort nätströmmen innan du tar bort eller byter ut en komponent. 

Utrustningens Märkdata  

• 100-120/220 ~ 240 V~ ±10 % 

• 50/60 Hz 

• Power Typ. <240 W 

• Fuse 5 A(T) 250 V 

All kabeldragning skall motsvara lokala normer och får endast utföras av kompetent fackman. 

Miljövillkor  

Relativ fuktighet 10 % till 80 % 

Temperatur 5 till 40 °C 

Fororenings grad 2 

Installations kategori II 

Maximum hojd 2000 m. 

Använd aldrig utrustningen i närheten av lättantändliga vätskor eller ångor. Säkerhetsrisk föreligger. 
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Notice  

The information contained in this manual is subject to change without notice and does not represent a 
commitment on the part of the Casella Monitor. Casella Monitor reserves the right to make changes in 
construction, design, specifications, and/or procedures that may not be reflected in this manual. 

Copyright© 1995-2010. All rights reserved. Reproduction in any form is prohibited without the written 
consent of Casella Monitor. 

This manual is supplied on the express condition that the information herein will not be used for sec-
ond-source procurement, or for purposes directly or indirectly detrimental to the interests of Casella 
Monitor.  
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Factory Service 

We strive to provide efficient and expedient service when an instrument or component is returned for 
repair. Your assistance can help us to better provide the service you need. 

To ensure that we process your factory repairs and returned goods efficiently and expeditiously, we 
need your help. Before you ship any equipment to our factory, please call our Service Response Center 
at +44 (0)1234 844100. This enables us to complete the necessary paperwork and process your 
equipment correctly when it reaches our facility. 

When you call, please be prepared to provide the following information: 

• Your name and telephone number 

• Your company name with shipping address 

• The number of items being returned 

• The part number of each item 

• The model number or a description of each item 

• The serial number of each item, if applicable 

• A description of the problem you are experiencing if factory repair is needed, or the reason you 
are returning the equipment (e.g., sales return, warranty return, etc.) 

• The original sales order number or invoice number related to the equipment 

• Whether repair work is under warranty or is to be billed, and a purchase order number for any 
work to be billed. 

When you call in, our Customer Service Representative will assign a Return Material Authorization 
(RMA) number to your shipment and initiate the necessary paperwork to process your equipment as 
soon as it reaches us. Please include this RMA number when you return equipment, preferably both 
inside and outside the shipping container. This will ensure that your equipment receives the most 
prompt attention possible. If the RMA number is not marked on the outside of the shipping con-
tainer, the shipment will be rejected when it reaches our facility, and returned at your expense. 

Your assistance in this matter will enable us to serve you better. We appreciate your cooperation and 
support of our products and services. 
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Claims for damaged shipments and Shipping Discrepan cies 

Damaged shipment 

1. Inspect all instruments thoroughly on receipt. Check material in the container(s) against the en-
closed packing list. If the contents are damaged and/or the instrument fails to operate properly, 
notify the carrier and Casella Monitor immediately. 

2. The following documents are necessary to support claims: 

a. Original freight bill and bill of lading 

b. Original invoice or photocopy of original invoice 

c. Copy of packing list 

d. Photographs of damaged equipment and container 

You may want to keep a copy of these documents for your records also. 

Refer to the instrument name, model number, serial number, sales order number, and your 
purchase order number on all claims. Upon receipt of a claim, we will advise you of the disposi-
tion of your equipment for repair or replacement. 

Shipping discrepancies 

Check all containers against the packing list immediately on receipt. If a shortage or other discrepancy 
is found, notify the carrier and Casella Monitor immediately. We will not be responsible for shortages 
against the packing list unless they are reported promptly. 
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Service and Spare Parts  

Please contact Casella Monitor any time you have a service or spare parts need, or a requirement for 
additional instrumentation. You can reach us by phone, fax, email, or via the Internet. 

Our Service Response Centre handles product information, application assistance, factory repair, train-
ing, service, maintenance agreements, and technical assistance. 

Please contact Casella Monitor any time you have a service or spare parts need, or a requirement for 
additional instrumentation. You can reach us by phone, fax, email, or via the Internet. 

Our Service Response Centre handles product information, application assistance, factory repair, train-
ing, service, maintenance agreements, and technical assistance. 

Contact the Service Response Centre at: 

Telephone +44 (0) 1234 844100 

Fax +44 (0) 1234 841490 

Email info@casellamonitor.com 

Internet www.casellameameasurement.com 

Technical Support techsupport@casellamonitor.com 



EVOLUTION SERIES CM2050 SULPHUR DIOXIDE ANALYSER  

HB4005-02 23 

WARNING 

Avoid smoking in the vicinity of the analyser. Due to the complex chemical makeup of tobacco smoke, 
smoke drawn into the sample line may result in incorrect readings. Furthermore, tobacco smoke has 
been shown to contaminate converter and scrubber materials critical to the accuracy and stability of the 
analyser. 
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1 Description 

The Evolution Series CM2050 sulphur dioxide (SO2) analyser is an ultraviolet (UV) fluorescence spec-
trometer designed to continuously measure low concentrations of SO2 in ambient air. The CM2050 
analyser comprises an optical sensor assembly, an analog electronic signal pre-processor module, 
microprocessor-based control and computation electronics, and a pneumatic system that samples am-
bient air by point monitoring. 

With an optional charcoal scrubber to provide SO2-free zero air to the analyser, the instrument is de-
signed to monitor the fluorescence background signal by periodically sampling SO2 scrubbed air. This 
results in the elimination of zero drift. 

In addition to temperature and pressure compensation, the CM2050 analyser can adjust the span ratio 
based on a known concentration of gas used to span the analyser. This feature is not automatically 
implemented and must be selected by the operator. 

Analog and digital outputs are available for data monitoring. The operator can select analog output as 
either current or voltage output. Current ranges are 0 to 20 mA, 2 to 20 mA, or 4 to 20 mA. Voltage 
outputs with the optional 50-pin I/O board include 0 to 10 V, 0 to 5 V, 0 to 1 V, and 0 to 0.1 V. 

Data collection and recording is available for either a data acquisition system (such as a datalogger) or 
a strip chart recorder. A DB50 connector is also included for digital input control and digital output 
status. 

The instrument includes an over-range feature that, when enabled, automatically switches the analog 
output to a preselected higher range if the reading exceeds 90 % of the nominal range. When the read-
ing returns to 80 % of the nominal range, the analyser automatically returns to that range. 

The USEPA has designated the CM2050 sulphur dioxide analyser as an equivalent method. Section 
1.2 includes the operational parameters necessary when using the analyser in this mode. 

1.1 Specifications 

All specifications are referenced to STP (standard temperature and pressure). 

Range 

Display: Auto-ranging 0 to 20 ppm. Resolution = 0.001 ppm. 

Analog output: 0 to full scale from 0 to 0.050 ppm to 0 to 20 ppm with 0 %, 5 %, and 10 % offset. (with 
optional 50-pin I/O board) 

Auto-ranging between two user-specified full-scale values. 

USEPA designated range: Any full scale range between 0 to 0.05 ppm and 0 to 1.0 ppm. 

Noise (RMS) 

Measurement process: 0.25 ppb or 0.1 % of concentration reading, whichever is greater; with Kalman 
filter active. 

Analog output: 0.25 ppb or 0.1 % of analog output full scale, whichever is greater. 

Lower Detectable Limit 

Measurement process: Less than 0.5 ppb or 0.2 % of concentration reading, whichever is greater; with 
Kalman filter active.  

Analog output: 0.5 ppb or 0.2 % of analog output full scale, whichever is greater. 
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Zero Drift 

Temperature dependent, 0.1 ppb per °C. 

Time dependent, at fixed temperature: 

24 hours: Less than 1 ppb 

30 days: Less than 1 ppb. 

Span Drift 

Temperature dependent, 0.1 % per °C. 

Time dependent, at fixed temperature: 

24 hours: 0.5 % of reading 

30 days: 0.5 % of reading. 

Lag Time 

Less than 20 seconds. 

Rise/Fall Time 

95% of final value. Less than 120 seconds (0.65 slpm flow) with Kalman filter active. 

Linearity Error 

±1 of full scale (from best straight-line fit). 

Precision  

0.5 ppb or 1 % of reading, whichever is greater. 

Sample Flow Rate 

0.65 slpm. 

Sample Pressure Dependence 

A 5 % change in pressure produces less than 1 % change in reading. 

Temperature Range 

5 °C to 40 °C (41 °F to 104 ° F). 

USEPA designated range: 15 °C to 35 °C. 

Operating temperature range: 5 °C to 40 °C. 

Power 

99 to 132 VAC; 198 to 264 VAC; 47 to 63 Hz. 

USEPA designated range: 105 to 125 VAC, 60 Hz. 



EVOLUTION SERIES CM2050 SULPHUR DIOXIDE ANALYSER  

26 HB4005-02 

Weight 

21.3 kg (47 pounds). 

Analog Output 

Menu-selectable current output of 0-20 mA, 2-20 mA, and 4-20 mA. 

Optional voltage output with 50-pin connector board. Jumper selectable voltage output of 100 mV, 1 V, 
5 V, and 10 V, with menu-selectable zero offset of 0 %, 5 %, or 10 %. 

Digital Output 

Multidrop RS232 port shared between analysers for data, status, and control. 

DB50 with discrete status, user control, and analog output. 

1.2 USEPA reference method 

The CM2050 sulphur dioxide analyser is designated under USEPA regulations as equivalent method 
EQSA-0193-092. Use of the CM2050 under USEPA designation as equivalent method, as defined in 
40 CFR Part 53, requires operation under the following conditions: 

• Range: Any full scale range from 0 to 0.05 ppm and 0 to 1.0 ppm 

• Ambient temperature: 15 ° to 35 °C 

• Line voltage: 105 to 125 VAC, 60 Hz 

• Flow rate: 0.65 slpm  

• ME external pump or equivalent. 

The analyser must be operated and maintained according to the instruction manual. 

A 5 µm filter must be installed in front of the sample inlet (ME optional filter or equivalent). The following 
menu selections must be used: 

INTERFACE MENU 

ANALOG OUTPUT MENU 

RANGE: 0.05 PPM to 1.0 PPM 

OVERRANGING: ENABLED or DISABLED 

INSTRUMENT MENU 

MEASUREMENT MENU 

FILTER TYPE: KALMAN 

CALIBRATION MENU 

CALIBRATION: MANUAL or TIMED 

SPAN COMP: DISABLED 

BACKGROUND: not DISABLED 

TEST MENU 

PRES/TEMP/FLOW COMP: ON 

DIAGNOSTIC MODE: OPERATE 

The analyser status must be set to 'In SVC' (In service) via the OUT OF SERVICE menu.  
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The CM2050 is USEPA equivalent with the following options (or equivalent): 

• 5 micron inlet filter 

• zero air scrubber 

• exhaust pump. 

The CM2050 is USEPA equivalent with or without the following options: 

• valve assembly for external zero span (EZS) 

• rack mount assembly 

• 50-pin connector PCA 

• exhaust scrubber 

• internal zero/span assembly (IZS). 



EVOLUTION SERIES CM2050 SULPHUR DIOXIDE ANALYSER  

28 HB4005-02 

2 Installation 
 

2.1 Mechanical Installation 

Note: Before installation, the unit should be checked to ensure that the instrument arrived undamaged. 
The CM2050 Service Manual contains initial installation inspection instructions. 

Selecting a Location 

Select a location for the analyser where temperature variation, dust, and moisture are minimal. The 
location should be well ventilated and should allow convenient access to the operator controls and front 
panel display. The analyser can operate in a range of 5 °C to 40 °C without risk of damage. 

Rack Mount or Enclosed Location  

The analyser is supplied as a bench-top version with rubber feet or with the chassis slides to convert it 
to a rack-mount version. The rack-mount version is 24 inches (61 cm) deep and fits into a 19 inch 
(48.3 cm) RETMA instrumentation rack. The front panel will protrude slightly. Refer to the instructions 
provided with the rack-mount kit for assembly into a rack. 

CAUTION: 
The rack-mount version requires a properly ventilat ed rack en-
closure. The temperature inside enclosures that are  not 
properly ventilated may rise as much as 15 °°°°C above the ambi-
ent air temperature. This may force the analyser to  operate 
outside of specifications. Optimum operation is obt ained at an 
operating temperature of 20 °°°°C to 30 °°°°C inside the rack enclo-
sure. For ventilation calculations, use a heat diss ipation rating 
of 150 watts or 512 Btu per hour. 

After the analyser has been mounted, make the pneumatic and electrical connections. 
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2.2 Connections 

All pneumatic connections must be secure to ensure accurate operation of the analyser. The following 
information describes connection techniques for pneumatic and electrical connections. Figure 2-1 be-
low shows the rear panel of the analyser with associated connections. 

Figure 2-1 Analyser rear panel 

 

1 Mains inlet IEC connector and power switch 

2 50-pin board and connector 

3 Tri-state RS232 connectors 

4 Gas connection ports 

5 Rack mountings (optional) 

Recorder and Data Acquisition System (DAS) Connecti ons 

CAUTION: 
The CM2050 electrical ground is isolated from earth  ground. To 
avoid possible ground loops, all electrical devices  connected to 
the analyser should have floating inputs (not conne cted to 
earth ground). 
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Current Output Connections 

The analyser provides current outputs to drive a strip chart recorder. These outputs are present on the 
discrete I/O connector at the following pins: 

Function Pin (50-pin I/O Connector) 

Current Out (+) 15 

DGND (Gnd) 1, 12, 14, or 16 

If a current output is connected, the range must also be chosen from the menu when the instrument is 
operating. The compliance voltage for the current output is 12 V. A terminating resistor of 600 ohms or 
less should be used for measurement errors no greater than 1%. 

Voltage Output Connections 

The current output can be converted to a voltage output by adding a terminating resistor across the 
output. This resistor must be 50 Ω per full scale voltage desired (50 Ω = 1 V full scale; 500 Ω = 10 V full 
scale, and so on). Following is a list of typical output ranges and required terminating resistance: 

Desired Output (volts) Terminating Resistance (ohms) 

10 V 500 Ω 

5 V 250 Ω 

1 V 50 Ω 

0.1 V 5 Ω 

When using voltage output, the source resistance is 1000 ohms. The recorder or DAS input resistance 
should be greater than 500 kΩ for a measurement error no greater than 1 %. 
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Optional 50-pin I/O PCA 

The optional 50-pin connector board plugs into the discrete I/O connector, and provides voltage and 
current outputs to drive a strip chart recorder (REC) and a data acquisition system (DAS). The optional 
outputs are illustrated in Figure 2-2 below.. 

Figure 2-2 Optional 50-pin connector board (front)  
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The output is jumper-selectable as: 

• Current , (see the example in Figure 2-3). Range is set using the menu in a later step; 

• Voltage , with selectable ranges of 0 to 0.1 V, 0 to 1 V, 0 to 5 V, and 0 to 10 V. See the exam-
ple in Figure 2-3. 

Figure 2-3 50-pin connector board with sample choic es 

 

Select the output for your application using the following steps. 

1. Remove the 50-pin connector board from the rear panel of the analyser. 

2. Place the jumpers on the pins that correspond to the desired printed selections on the front of 
the board. If current is selected, only the jumpers selecting current make contact with both rows 
of pins. The other jumpers are offset as shown in Figure 2-3. 

If a current output is selected, the range must also be chosen from the menu when the instru-
ment is operating. The compliance voltage for the current output is 12 V. A terminating resistor 
of 600 Ω or less should be used for measurement errors no greater than 1 %. 

If voltage output is selected, both the REC and DAS outputs are factory-set for 10 V full scale. 
Other full scale outputs of 5 V, 1 V, and 0.1 V can be selected. Select the full scale output for 
REC and DAS. When using voltage output, the source resistance for both REC and DAS out-
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puts is 1000 Ω. The recorder and DAS input resistance should be greater than 500 kΩ for a 
measurement error no greater than 1 %. 

3. Connect the recorder or DAS wires to the appropriate terminal block. The wire positions are: 

OUT = positive or signal 
COM = ground or low 
SHLD = shielded cable. 

CAUTION: 
To prevent ground loop problems, connect the shield  of the ca-
ble at the analyser only, not at the recorder. 

For additional information regarding output, see section 3.7 “Analog Output” on page 61. 

Sample Gas Connections 

CAUTION: 
Sample and zero air connections to the CM2050 shoul d be 
maintained at ambient pressure, with any excess flo w vented to 
the atmosphere. 

The CM2050 requires at least 1.00 slpm (0.65 slpm sample plus 50 % overflow) of particulate-filtered 
(<5 µm), dry (non-condensing) sample available at all times. An optional 5 µm inlet filter is available. 

Tubing used for sample gas and exhaust connections must be 1/4 inch OD and 1/8 to 3/16 inch ID. The 
recommended ID is 5/32 inch. A segment of clean Teflon tubing should be purchased to connect the 
sample source to the sample inlet. Only use lines and fittings made of stainless steel, Teflon, Kynar, or 
glass. 

Instructions for tubing connections with Kynar fittings: 

• Cut the tubing squarely and remove any burrs. 

• Insert the tubing through the back of the nut until it reaches the tube stop in the fitting. 

• Tighten the nut finger-tight plus 1½ to 2 turns. A squeaking sound when tightening the nut is 
normal. 

• All nuts should be re-tightened when the system reaches operating temperature. 

Exhaust Connections 

Connect the exhaust port of the analyser to vacuum pump capable of 4 slpm at 15” Hg (50 kPa) vac-
uum (minimum capacity). The exhaust of the pump should be connected to a manifold to vent the 
exhaust gas away from occupied areas. If desired, a charcoal exhaust scrubber may be placed in the 
exhaust line. 

Optional exhaust pump and exhaust scrubber are available from Casella Monitor. 

CAUTION: 
Flow in the CM2050 is calculated assuming critical pressure 
across an orifice, thus the exhaust vacuum must be maintained 
at less than ½ atmosphere (approximately 15” Hg (50  kPa) at 
sea level) to keep the orifice critical. It is advi sable that the user 
install a vacuum gauge on the exhaust line and peri odically 
check that sufficient vacuum is being maintained. I f pump per-
formance deteriorates below this level, flow indica tions from 
the analyser will no longer be valid. 
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2.3 AC Power Connection 

The CM2050 has a universal power supply that sets itself automatically to accept a mains supply volt-
age in the ranges 99 to 132 V or 198 to 264 V (47 to 63 Hz).  

WARNING: 
Power is supplied to the analyser through a three-p in power 
connection. The ground must not be defeated in this  connec-
tion. An adequate ground must be connected to the i nstrument, 
both for proper performance and for the safety of o perating 
personnel. The warranty on the analyser applies onl y if the ana-
lyser is properly grounded. If it is not properly g rounded and 
electric power is applied in violation of the natio nal electric 
code, Casella Monitor assumes no responsibility for  any injury 
or damage to personnel or property. 

Connect the power plug to the power inlet and press the power switch on the instrument’s rear panel to 
the ON position. 
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3 Operation 

This chapter describes the actions necessary to operate the instrument. It includes general operating 
information (see page 36); instructions to calibrate the instrument (see page 38); and then more de-
tailed descriptions of the instrument’s the menu system (see page 39). 

3.1 Instrument Front Panel 

Figure 3-1 below shows the main features of the CM2050 instrument’s front panel. 

Figure 3-1 Analyser front panel  

 

1. Colour display panel – 320 × 240 pixels 

2. Instrument control keys 

3. Rack mountings (optional) 

Note : If you press the Up or Down arrow key (�/�) when the primary screen is displayed, the display 
shows the option to start a manual calibration. Press the <Home> key ( ) to cancel this option. 

Display brightness 

By default, the display backlight switches on when you press any key on the front panel. You can adjust 
the settings for the backlight timing, and for the display contrast by using the Interface Menu, which is 
described on page 49. 

Start-up Sequence 

When the instrument is initially powered on, several components in the instrument are required to reach 
operating temperature before the analyser can begin operation. This process typically requires about 
60 minutes from a cold condition. During the start-up period, the message START-UP SEQUENCE 
ACTIVE is displayed. This indicates progression toward normal operation. For further information, refer 
to “Warm-up” on page 60. 
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3.2 General Operation Information 

All operator responses needed to operate the CM2050 are performed by pressing the keys on the front 
panel. The key functions are described below. 

Figure 3-2 Control keys on the front panel 

 

The key functions are listed below: 

• Up arrow key (�) 
Moves the cursor up to the previous input field or increases digits in a numerical field. 

• Down arrow key (�) 
Moves the cursor down to the next input field or decreases digits in a numerical field. 

• Left arrow key (�) 
Moves the cursor back across to the previous input field or screen. 

• Right arrow key (�) 
Moves the cursor across to the next input field or screen. 

• <Enter> key ( ↵ ) 
Selects the menu choice or selects the field for input. 

• <Home> key ( ) 
Leaves a field without making a change or returns the cursor to the main screen. 

Note: Pressing the Up or Down arrow key when the primary screen is displayed causes the screen 
query, START MANUAL CALIBRATION? If necessary, press the <Home> key to cancel this option. 
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Using the Menu and Making Entries 

The CM2050 analyser is programmed with a series of menus that allow the operator to view parame-
ters, such as those generated by the microprocessor; or to enter digital parameters, when appropriate; 
or to select from among the choices displayed. 

The cursor is displayed as a movable highlighted area of text. 

Screen Fields  

Screen fields that allow input are of two types: 

• Choice fields 
These include a fixed series of choices in a wraparound scrolling format. 

To select from among the choices in a choice field, use the Up/Down arrow keys to select the 
parameter name; then press the <Enter> or the Right arrow key to select the current parameter 
value; and then use the Up and Down arrow keys to change the value as required. When the 
desired selection is displayed, press the <Enter> key to confirm the entry. 

To cancel any change you make to a parameter value, press the Left arrow key to deselect the 
value without pressing the <Enter> key. 

• Digit fields 
These fields have programmable digital parameters in either wraparound scrolling or non-
wraparound scrolling format. 

To set digits in a digit field, use the Up/Down arrow keys to select the parameter name; then 
press the <Enter> or the Right arrow key to select the current value. When the cursor indicates 
the digit you wish to change, press the Up or Down arrow key until the desired digit is dis-
played. Go to the next digit by pressing the Right arrow key. Press the <Enter> key to confirm 
an entry when all its digits are correct. 

To cancel any change you make to a parameter value, press the Left arrow key to deselect the 
value without pressing the <Enter> key. 

Microprocessor-generated Information  

Some fields, such as those on the INSTRUMENT STATUS and SYSTEM TEMPERATURES screens 
(see pages 52 and 53 respectively), contain information generated by the microprocessor. The operator 
cannot affect the readings in these fields. 

Note : If you find that the cursor will not enter a field, the field contains microprocessor-generated infor-
mation. 

Exiting Without Making a Change  

If you decide not to make a change during this process, press the <Home> key, and the values will 
return to their previous settings. 

Setting the Date and Time 

Before the instrument can be calibrated or collect data for regulatory use, the time and date must be 
set. If necessary, select the Instrument Menu (described on page 41) and set the DATE and TIME 
using the day-month-year format for the date and the 24-hour format for the time. 
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3.3 Analyser Calibration 

When the CM2050 analyser is powered on for the first time, the analyser must be calibrated to ensure 
accurate measurements. The analyser does not require recalibration after power interruptions or resets. 

Analyser Calibration Instructions 

Note: This procedure is a quick guide to single-point span calibration of the CM2050 analyser. For 
complete gas preparation and multipoint calibration instructions, refer to Chapter 4 “Calibration” begin-
ning on page 65. 

1. Connect a source of span calibration gas to the analyser through the Inlet port (see Chapter 4 
for instructions on preparing calibration gas). 

2. Allow the analyser to sample the gas until a stable reading is obtained, typically 15 minutes. 

3. From the primary screen, start the calibration sequence by pressing either the Up or Down ar-
row key until the display prompts START MANUAL CALIBRATION? YES. Confirm that the 
display reads YES and press the <Enter> key. A backlit cursor is displayed on the SO2 concen-
tration display. 

4. Use the Left/Right arrow keys key to move the position of the cursor, and the Up/Down arrow 
keys to increment and decrement the displayed value until the span calibration gas concentra-
tion value is displayed. When the desired concentration is displayed, press <Enter>. 

5. The cursor moves to the INSTRUMENT GAIN field. The value in this field is automatically 
calculated by the analyser. Press <Enter> to confirm this value. 

Note: The auto-zero function of the CM2050 eliminates the need for a traditional zero calibration. 

This completes the span calibration of the CM2050 analyser. 
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3.4 Menus and Screens 

This section provides a short description of each of the various menus and screens for the CM2050 
analyser. The entire menu structure is shown below in Figure 3-3. 

Figure 3-3 Menu structure 

MEASUREMENT MENU
DATE
TIME
PASSWORD
ERASE MEMORY

CALIBRATION (TIMED)
TIMER INTERVAL
STARTING HOUR
CALIBRATION
SPAN COMP
SO2 SPAN RATIO
BACKGROUND
BACK INTERVAL

OUTPUT TEST MENU
DIAGNOSTIC MENU
MEASUREMENT GAIN
PRES/TEMP/FLOW COMP
DIAGNOSTIC MODE
CONTROL LOOP

ANALOG OUTPUT MENU
INTERFACE MODE
MULTIDROP BAUD
DATA LENGTH
STOP BITS
PARITY
COMM PROTOCOL
LANGUAGE SET
DATA STORAGE MENU

GAS FLOW
GAS PRESSURE
REF VOLTAGE
CONC. VOLTAGE
ANALOG SUPPLY
DIGITAL SUPPLY
GROUND OFFSET
LAMP CURRENT
VERSION

SAMPLE GAS FLOW
LAMP CURRENT
A/D INPUT
COOLER STATUS
REFERENCE VOLTAGE
12 VOLT SUPPLY
HIGH VOLTAGE
CELL TEMPERATURE

CALIBRATION

OUT OF SERVICE

UNIT SELECTION
AVERAGE PERIOD
FILTER TYPE
NOISE

CALIBRATION (MANUAL)
CAL MODE
SO2 TIMED SPAN
CALIBRATION
SPAN COMP
SO2 SPAN RATIO
BACKGROUND
BACK INTERVAL

PREPROCESSOR POTS
VALVE TEST MENU

FUNCTIONAL TEST
DISPLAY TEST
EXTENDED RAM TEST

RANGE
OUTPUT TYPE (VOLTAGE)
OFFSET
FULL SCALE
ZERO ADJ
OVER RANGE
OVER RANGING

AVERAGE DATA
RAM STATUS

CELL TEMP
CHASSIS TEMP
FLOW TEMP

MEASURE COARSE ZERO
REFERENCE ZERO
MEASURE GAIN
REFERENCE GAIN
TEST MEASURE
HIGH VOLTAGE ADJUST
LAMP ADJUST

INT VALVE #1
INT VALVE #2
INT VALVE #3
AUX VALVE #2
EXT MEASURE
EXT ZERO GAS
EXT SPAN GAS
VALVE SEQUENCING

RANGE
OUTPUT TYPE (CURRENT)
CURRENT RANGE
FULL SCALE
ZERO ADJUST
OVER RANGE
OVER-RANGING

INSTRUMENT MENU

CALIBRATION MENU

TEST MENU

INTERFACE MENU

EVENT LOG

INSTRUMENT STATUS

SYSTEM TEMPEATURES

SYSTEM FAULTS

CAL AZS MENU

OUT OF SERVICE MENU
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Primary Screen 

After the instrument is powered on, the screen displays the Casella Monitor logo for a few seconds. It 
then identifies the analyser and displays the primary screen, shown in the example of Figure 3-4.  

Figure 3-4 Example of the Primary screen  

 

The primary screen reports any instrument faults under the following rules. 

• If there are no failures, the status line is blank.  

• If there is a single failure, that failure is displayed on the status line (for example, ZERO 
FLOW, HEATER FAULT). The status line will clear when the fault clears.  

• If there are multiple failures, the failure at the top of the failure list will be displayed on the 
status line. When this failure clears, the next failure on the list will be displayed. The entire list 
of failures is displayed on the SYSTEM FAULTS screen. 

Press the <Enter> key from the primary screen to display the MAIN MENU. 
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Main Menu 

The main menu has the following entries: 

• Instrument Menu .......................(see page 41) 

• Calibration Menu .......................(see page 43) 

• Test Menu .................................(see page 45) 

• Interface Menu ..........................(see page 49) 

• Event Log ..................................(see page 51) 

• Instrument Status ......................(see page 52) 

• System Temperatures ...............(see page 53) 

• System Faults............................(see page 53) 

• CAL AZS Menu .........................(see page 54) 

• Out of Service menu..................(see page 54) 

Some of the entries in the Main Menu  have one or more additional levels of menu items contained 
within the selection. 

The Event Log  is a log created by the microprocessor to indicate deviations in the operating parame-
ters. This screen can be used to determine the cause of system problems. 

The Instrument Status  and System Temperatures  screens constantly update readings that apply to 
the operation of the instrument. 

The System Faults  screen provides a pass or fail indication for various parameters that are continually 
monitored. These parameters must be within acceptable operating ranges in order to display PASS. 

Instrument Menu  

The Instrument Menu  has the following entries: 

• Measurement Menu ..................(see page 42 for information about this sub-menu) 

• Date 

• Time 

• Password 

• Erase Memory 

These entries allow you to set the parameters that the CM2050 instrument needs to begin operation. 

DATE 

The format used to set and display the date is Day-Month-Year, for example 05-Nov-10. 

TIME 

The instrument displays time using 24hour format. Setting the time resets the seconds (internally) to 
zero for synchronization with an external clock. 
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PASSWORD 

For information about the password feature, refer to section 3.8 on page 63. 

ERASE MEMORY 

If YES is selected, the following message is displayed: 

!THIS WILL ERASE SYSTEM GAINS! 
!!!ARE YOU SURE: NO 

The word NO is highlighted in this warning. Scrolling to YES and pressing <Enter> will erase the 
memory in the analyser. 

CAUTION: 
If the analyser memory is erased, all user-configur ed parame-
ters will return to their default values. In additi on, all instrument 
calibration will be lost, so the analyser will have  to be fully re-
calibrated. This feature is provided for service, a nd for 
preliminary configuration purposes. Please do not c hoose this 
selection during normal operation. 

Measurement Menu  

The Measurement Menu  is accessed through the Instrument Menu , and has the following entries for 
basic operation and data integrity: 

• Unit Selection 

• Average Period 

• Filter Type 

• Noise 

UNIT SELECTION 

PPM (parts per million) or MG/M³ (milligrams per cubic meter). 

AVERAGE PERIOD 

Set a time in hours (1, 4, 8, 12, or 24) or minutes (1, 3, 5, 10, 15, or 30). This establishes the period for 
average computations.  

FILTER TYPE 

Sets the time constant of the digital filter. Choices are NO FILTER, 90 SECONDS, 60 SECONDS, 
30 SECONDS, 10 SECONDS, or KALMAN (adaptive).  

NOISE 

The standard deviation of the concentration. The manner in which this is done is as follows: 

1. Take a concentration value once every two minutes; 

2. Store 25 of these samples in a first-in last-out buffer; 

3. Every two minutes, calculate the standard deviation of the current 25 samples. 

This is a microprocessor-generated field and cannot be set by the operator. 
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Notes : 

1. The Kalman filter is the factory default setting and must be used when using the instrument as 
a USEPA reference method. 

2. The noise reading is valid only if zero air or a steady concentration of span gas has been sup-
plied to the analyser for at least one hour. 

Calibration Menu  

The Calibration Menu  contains entries used to calibrate the instrument. You can set calibration to 
TIMED or MANUAL, and your choice then determines the entries shown in the menu. Only one choice, 
TIMED or MANUAL, applies at any given time.  

Timed calibration 

TIMED calibration generates a zero/span check that occurs at a chosen interval without operator inter-
vention. When using TIMED calibration, the Calibration Menu  includes the following entries: 

• Calibration (Timed) 

• Timer Interval 

• Starting Hour 

• SO2 Timed Span 

• Calibration 

• Span Comp 

• SO2 Span Ratio 

• Background 

• Back Interval 

CALIBRATION 

Designates TIMED or MANUAL calibration control. 

TIMER INTERVAL 

The number of hours between the zero/span checks. 

STARTING HOUR 

The hour when the first zero/span check will be performed. 

SO2 TIMED SPAN 

Digital setting of the span concentration the operator expects the instrument to read during the AZS 
cycle. An entry is required only if SPAN COMP is enabled. 

CALIBRATION 

The choice of INTERNAL or EXTERNAL valves that will operate during a zero/span check. (The EZS 
valve option must be installed to use EXTERNAL.) 

SPAN COMP 

A choice of ENABLED or DISABLED. This function automatically corrects span readings to the ex-
pected value. Refer to section 4.5 “Automatic Zero/Span Checks (AZS)” on page 71 for a description of 
automatic zero/span (AZS) checks. 
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SO2 SPAN RATIO 

A microprocessor-generated field that is the value the span reading is multiplied by to correct it to the 
calibration value. 

BACKGROUND 

A choice of START or DISABLED. If START is selected, then when <Enter> is pressed, the instrument 
begins an auto-zero (background) cycle. If DISABLED is selected, then the instrument will not run the 
normal auto-zero (background) cycle. 

BACK INTERVAL 

24 HRS: A microprocessor-controlled field that indicates when an auto-zero cycle will begin. 

Notes: 

1. For USEPA-designated use, SPAN COMP must be set to DISABLED. 

2. For USEPA-designated use, the background cycle must not be disabled. 

Manual calibration 

MANUAL calibration allows for operator-controlled calibration. When using MANUAL calibration, the 
Calibration Menu  includes the following entries: 

• Calibration (Manual) 

• CAL Mode 

• SO2 Timed Span 

• Calibration  

• Span Comp 

• SO2 Span Ratio 

• Background 

• Back Interval 

CALIBRATION 

Designates TIMED or MANUAL calibration control. 

CAL. MODE 

A choice of MEASURE (normal mode), CYCLE (zero/span sequence), SPAN (span valve), or ZERO 
(zero valve). The choice is based on the valve the operator wants to open. Selecting CYCLE starts an 
AZS cycle, which is discussed in section 4.5 on page 71. 

SO2 TIMED SPAN 

Digital setting of the span concentration the operator expects the instrument to read during an AZS 
cycle. (Used during TIMED calibration only.) 

CALIBRATION 

The choice of INTERNAL or EXTERNAL valves that will operate during a zero/span check. (The EZS 
valve option must be installed to use EXTERNAL.) 
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SPAN COMP. 

A choice of ENABLED or DISABLED. This function automatically corrects span readings to the ex-
pected value. See section 4.5 on page 71 for a description of automatic zero/span (AZS) checks. 

SO2 SPAN RATIO 

A microprocessor-generated field that is the value the span reading is multiplied to correct it to the cali-
bration value. 

BACKGROUND 

A choice of START or DISABLED. If START is selected, then when <Enter> is pressed, the instrument 
begins an auto-zero (background) cycle. If DISABLED is selected, then the instrument will not run the 
normal auto-zero (background) cycle. 

BACK INTERVAL 

24 HRS: A microprocessor-controlled field that indicates when an auto-zero cycle will begin. 

Notes : 

1. For USEPA-designated use, SPAN COMP must be set to DISABLED. 

2. For USEPA-designated use, the background cycle must not be disabled. 

Test Menu  

The Test Menu  includes a series of sub-menus containing information and control settings for testing 
and verifying instrument functions. The operator may make changes to settings; however, when the 
instrument is returned to normal operation the instrument's automatic control function resumes. 

Changes made from this menu are for diagnostic and test purposes only.  

The Test Menu  includes the following entries: 

• Output Test Menu......................(see page 46) 

• Diagnostic Menu........................(see page 48) 

• Measurement Gain 

• Pres/Temp/Flow Comp 

• Diagnostic Mode 

• Control Loop 

MEASUREMENT GAIN 

Entries are software-controlled settings of 1, 2, 4, 8, 16, 32, 64, and 128. This is the setting of the vari-
able gain amplifier on the pre-processor. 

PRES/TEMP/FLOW COMP 

Choices are ON or OFF. ON is used to compensate for environmental fluctuations that might affect 
readings. OFF is used when running diagnostics to see fluctuations in readings. 

DIAGNOSTIC MODE 

Allows the operator to choose OPERATE, OPTIC, ELECT, or PREAMP. During measurement, set to 
OPERATE. During diagnostic testing, choose the desired system to be diagnosed. 
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CONTROL LOOP 

Allows the operator to choose ENABLED or DISABLED. When ENABLED is selected, the microproces-
sor maintains control of the digital pots; when DISABLED is selected, the microprocessor does not 
control the digital pots and the user can manually adjust the digital pots.  

When CONTROL LOOP is ENABLED, the microprocessor will take control of the pots at the point at 
which the pots were last set. Control loops will be reset to ENABLED when the primary screen is dis-
played. 

Output Test Menu  

The Output Test Menu  allows the user to select the menus to view controls for potentiometers and 
valves. It includes the following entries: 

• Pre-processor Pots 

• Valve Test Menu 

Pre-processor Pots Menu  

PRE-PROCESSOR POTS are electronically-controlled digital potentiometers used for adjustments to 
operations of the pre-processor board. Each pot is set with digits 0 to 99 in a non-wraparound scrolling 
field. 

The Pre-processor Pots Menu  includes the following entries: 

• Measure Coarse Zero 

• Reference Zero 

• Measure Gain 

• Reference Gain  

• Test Measure 

• High Voltage Adjust 

• Lamp Adjust 

• Ref. Voltage 

• SO2 

• Conc. Voltage 

• High Voltage 

MEASURE COARSE ZERO 

Software-controlled pot for the electronic zero of the measure channel. 

REFERENCE ZERO 

Sets the zero for the reference channel and is controlled by the microprocessor. 

MEASURE GAIN 

Sets gain for the measure channel and is controlled by the microprocessor board. 
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REFERENCE GAIN 

Software controlled pot for the gain of the reference channel. 

TEST MEASURE 

Software-controlled pot that is used by technicians when troubleshooting, or verifying correct instrument 
performance. 

HIGH VOLTAGE ADJUST 

Software controlled pot to adjust the PMT high voltage. 

LAMP ADJUST 

Software-controlled pot that sets UV lamp current. 

REF. VOLTAGE 

Reference voltage as measured from the pressure /preamp PCA. This voltage is indicative of the UV 
lamp intensity. 

SO2 

PPM: Gas concentration reading. 

CONC. VOLTAGE 

Voltage from the pre-processor proportional to the fluorescent signal from the reaction cell. This voltage 
represents actual gas measurement. 

HIGH VOLTAGE 

PMT power supply high voltage reading. 

Valve Test Menu  

The Valve Test Menu  allows the valves to be set to either OPEN or CLOSED. All entries are under 
microprocessor control unless VALVE SEQUENCING is set to OFF. The menu includes the following 
entries: 

• Int. Value #1 

• Int. Valve #2 

• Int. Valve #3 

• Aux Valve #2 

• Ext Measure 

• Ext Zero Gas 

• Ext Span Gas 

• Valve Sequencing 

The CM2050 Service Manual includes the names and pneumatic positions of the valves described 
here.  

INT. VALVE #1 

Sample stream. 
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INT. VALVE #2 

Zero air. 

INT. VAVLE #3 

Span gas. 

AUX. VALVE #2 

Not used at this time. 

EXT. MEASURE 

Externally supplied sample stream. 

EXT. ZERO GAS 

Externally supplied zero air. 

EXT. SPAN GAS 

Externally supplied span gas. 

VALVE SEQUENCING 

Set to either ON or OFF. ON is used for automatic valve control of zero/span cycles. OFF is used for 
operator control of valves. VALVE SEQUENCING will automatically be set to ON whenever the primary 
screen is displayed. 

Diagnostic Menu  

The Diagnostic Menu  gives access to information that you can use to diagnose problems or suspected 
problems. The settings return to the previously set conditions when the operator leaves this menu. The 
menu includes the following entries: 

• Functional Test 

• Display Test 

• Extended RAM Test 

Functional Test 

For the Functional Test choose from the following: 

DAC TEST 

Puts approximately 1 Hz sawtooth waveform on all DAC outputs. Test runs for about 3 minutes and the 
rest of the system is locked out during this test. 

WATCHDOG TEST 

Disables strobes to the watchdog timer. The system resets when this test is executed. 

MULTI TEST 

Sends a test of all printable characters to the multidrop port. 

Display Test 

This test displays a series of colour bars in blue, green, cyan, red, yellow, magenta and white arranged 
horizontally across the screen from top to bottom. Each of the bars varies from 0 % to 100 % saturation 
from left to right on the screen. Press the <Home> key to complete this test. 
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Extended RAM Test 

Refer to the section 3.5 “Analyser software and File format specification” beginning on page 55 for in-
formation about the instrument’s memory.  

Interface Menu  

The Interface Menu  is used for adjustments related to the interfacing instruments. The menu includes 
the following entries: 

• Analog Output Menu .................(see page 50) 

• Interface Mode 

• Multidrop Baud 

• Data Length 

• Stop Bits 

• Parity 

• Comm Protocol 

• Data Storage Menu 

The following are used only when one or more of the serial ports are to be used. See the information 
concerning output connections in Chapter 5 “Digital Communication” beginning on page 75.  

INTERFACE MODE 

This establishes the RS232 communication mode. Choices are COMMAND or TERMINAL. TERMINAL 
uses the menu structure, and COMMAND uses the ML Serial Command Set. 

MULTIDROP BAUD 

The communication rate for RS232 (DB9) connector on rear panel. The available rates are 1200, 2400, 
4800, 9600, and 19200. 

DATA LENGTH 

Sets the number of data bits used in serial transmissions. The available lengths are 7 and 8. 

STOP BITS 

Sets the number of stop bits used in serial transmissions. The available number of stop bits are 1 and 
2. 

PARITY 

Sets the parity used in serial transmissions. The available choices are NONE, EVEN, and ODD. 

COMM. PROTOCOL 

Sets the communication protocol in serial transmissions. The available choices are ORIGINAL, 
BAVARIAN, and ENHANCED. See Chapter 4. 

DATA STORAGE MENU 

Refer to the section 3.5 “Analyser software and File format specification” beginning on page 55 for in-
formation about the instrument’s memory.  
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Analog Output Menu  

The Analog Output Menu  contains settings that relate to the recording devices, and includes the fol-
lowing entries: 

• Range 

• Output Type (Current or Voltage) 

• Current Range 

• Full Scale 

• Zero Adjust 

• Over Range 

• Over-ranging 

Note : The settings used for the analog output ranges have no effect on the measurement range of the 
analyser, They affect only the analog output scaling. 

SO2 Output Menu  (Current)  

The Output Menus  include the following entries, which are displayed whenever Current Output  is 
selected as the Output Type: 

RANGE 

Sets the upper range limit (in digits) to the desired full scale concentration. See section 3.7 beginning 
on page 61. This value cannot exceed the OVER RANGE value. 

OUTPUT TYPE (CURRENT) 

This setting must match the output connections: CURRENT or VOLTAGE. 

CURRENT RANGE 

Choices are 0 ~ 20 mA, 2 ~ 20 mA, and 4 ~ 20 mA. 

FULL SCALE 

X.XX%, a correction factor for full-scale setting. 

ZERO ADJUST 

X.XX%, a correction factor for the zero setting. 

OVER RANGE 

Set to the desired over range value. This value cannot be set below the RANGE value. See section 3.7 
beginning on page 61. This is the alternate scale the recorder indicates when over-ranging is active and 
enabled.  

When 90 % of the set range is reached, this auto range is effective. When 80 % of the original range is 
reached, it returns to the original range. 

OVER-RANGING 

Set to ENABLED or DISABLED to turn the over-ranging feature on or off. 
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SO2 Output Menu (Voltage)  

The Output Menus  include the following entries, which are displayed whenever Voltage Output  is 
selected as the Output Type: 

RANGE 

Set upper range limit (in digits) to desired full scale concentration. See section 3.7 beginning on page 
61. This value cannot exceed the OVER RANGE value. 

OUTPUT TYPE (VOLTAGE) 

Setting must match the output connections: CURRENT or VOLTAGE. 

OFFSET 

Choices are 0 %, 5 %, or 10 %. 

FULL SCALE 

X.XX%, a correction factor for full-scale setting. 

ZERO ADJUST 

X.XX%, a correction factor for the zero setting. 

OVER RANGE 

Set to desired OVER RANGE value. This value cannot be set below the RANGE value. See section 3.7 
beginning on page 61. This is the alternate scale the recorder indicates when over-ranging is active and 
enabled. 

When 90 % of the set range is reached, this auto range is effective. When 80 % of the original range is 
reached, it returns to the original range. 

OVER-RANGING 

Set to ENABLED or DISABLED to turn the over-ranging feature on or off. 

Event Log Screen  

The Event Log  displays notations of key events such as auto-zero and calibration or specific error con-
ditions for up to 20 occurrences, for example: 

#1 BACKGROUND CYCLE 
OCCURRED AT 00:01 15-JUL-10 

#2 ZERO FLOW 
OCCURRED AT 17:02 08-JUL-10 

#3 BACKGROUND CYCLE 
OCCURRED AT 17:02 07-JUL-10 

#4 
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Instrument Status Screen  

Instrument Status  is information continuously generated by the microprocessor for various parame-
ters. The screen includes the following information: 

• Gas Flow 

• Gas Pressure 

• Ref Voltage 

• Conc. Voltage 

• Analog Supply 

• Digital Supply 

• Ground Offset 

• High Voltage 

• Lamp Current 

• Version  

Additional information on the Instrument Status  screen is included in the CM2050 Service Manual. 

GAS FLOW 

Calculated gas flow based on orifice size and gas pressure. Will indicate 0.00 if the flow transducer 
senses flow has gone to zero. 

GAS PRESSURE 

Gas pressure as measured in the Rx cell. 

REF VOLTAGE 

Reference voltage as measured by the pressure/preamp PCA. This voltage provides an indication of 
the UV lamp intensity. 

CONC. VOLTAGE 

Voltage from the pre-processor proportional to the chemilluminescent signal from the reaction cell. This 
voltage is represents the actual measurement of gas. 

ANALOG SUPPLY 

+12 volt (primary) power supply. 

DIGITAL SUPPLY 

+5 volt microprocessor power supply. 

GROUND OFFSET 

Voltage potential difference between microprocessor ground and pre-processor or Vreg ground, meas-
ured in A/D counts. 

HIGH VOLTAGE 

PMT power supply high voltage reading. 
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LAMP CURRENT 

UV lamp power supply current. 

VERSION 

The version of software currently operating in the CM2050 instrument. 

System Temperatures Screen  

The System Temperatures  screen shows the following information, which is continuously generated 
by the microprocessor. The screen includes the following information: 

• Cell Temp 

• Chassis Temp 

• Cooler Temp 

Additional information on the System Temperatures  screen is included in the CM2050 Service Man-
ual. 

CELL TEMP 

Temperature of the reaction cell. 

CHASSIS TEMP 

Temperature of air inside the chassis, measured on the microprocessor PCA. 

COOLER TEMP 

Temperature of the cooled PMT block. 

System Faults Screen  

The System Faults  display gives pass/fail indications for various parameters which are continually 
monitored. These parameters must be within acceptable operating ranges in order to display PASS. 

• Sample Gas Flow 

• Lamp Current 

• A/D Input 

• Cooler Temp 

• Reference Voltage 

• 12 Volt Supply 

• High Voltage 

• Cell Temperature 
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CAL AZS Menu  

The CAL AZS Menu  provides an AZS time-based option which offers flexible configuration options so 
that the AZS cycle will not affect the 1 hour averaging points over a 24 hour period. By default the CAL 
AZS calibration option is in OFF mode. If the user selects the ON option the following entries become 
available in the menu: 

• Timer Interval 

• Starting Hour 

• Starting Min 

• Zero Interval 

• Span Interval 

• Purge Interval 

TIMER INTERVAL 

Sets the interval time in hours for each calibration cycle. Allowable inputs are from 1 to 72 hours.  

STARTING HOUR 

Sets the stating hour of the calibration cycle. Allowable inputs are from 0 to 23. 

STARTING MIN 

Sets the stating minute of the calibration cycle. Allowable inputs are from 0 to 59. 

ZERO INTERVAL 

Sets the ZERO duration time in minutes. Allowable inputs are from 5 to 20. 

SPAN INTERVAL 

Sets the SPAN duration time in minutes. Allowable inputs are from 5 to 20. 

PURGE INTERVAL 

Sets the PURGE duration time in minutes. Allowable inputs are from 5 to 20. 

If CAL AZS is selected the normal Calibration option is disabled. 

Every time an AZS CAL cycle starts a message is sent to the log file. 

A ZERO value stored is an average of the last minute in the ZERO duration time. The same applies to 
the SPAN value. The PURGE value is not stored in the memory. 

Out of Service Menu  

The Out of Service  menu provides the two options OUT SVC and IN SVC. 

The Out of Service  menu provides a software option for switching the analyser’s available service 
status remotely. 

By default the analyser is IN SVC.  

Note that it takes a few seconds for the analyser to respond to an OUT OF SERVICE command. 
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The service state is written to the log file. 

Internal USB memory (Data storage)  

A USB port is available when the front panel is hinged down. A flash memory stick of up to 2GB capac-
ity may be used. The logging of data to USB memory is activated by detection of valid USB storage 
media being connected prior to the power-on sequence. 

3.5 Analyser software and File format specification  

The Extended Memory Option enables CM20xx analysers to store concentration data using on-board 
RAM. The storage format enables recorded data to be downloaded and read by user software on any 
computer having a terminal program such as HyperTerminal. However we recommend the use of 
Casella Monitor’s own Terminal Program Software. This program offers features such as automated 
dialling and output of data in the universal CSV file format. In addition, it has been designed to take 
advantage of the analyser’s error checking functions, offering an enhanced level of confidence in the 
transferred data. 

If the extended memory has not already been factory installed, extended memory operation requires 
the addition of a new microprocessor board and supporting firmware. 

Specifications 

Storage:  288 Kbytes. 

Type:  Battery backed SRAM devices fitted to microprocessor. 

Format:  FIFO buffer. As capacity is reached, newer data will continuously overwrite the 
oldest data first. 

Compatibility:  RS232 output compatible with all common terminal programs. 
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Analyser Software User Interface 

Data Storage Menu  

The Data Storage  Menu  is accessible through the Interface Menu (refer to page 49) and includes the 
following entries: 

• Average Data 

• RAM Status 

The Average Data  option writes averaged data to RAM at the data rate selected in the Instrument 
Menu . Note that average data is not generated (and therefore is not recorded to RAM) while the in-
strument is performing its start-up sequence or during background or calibration cycles. 

The following rules apply to Average Data: 

• When power is restored following power loss, the RAM software restarts at the point where it 
stopped. 

• In the event the analyser detects memory corruption it will revert to storing at the bottom loca-
tion in RAM. To avoid data corruption it turns off logging to allow the customer to download the 
memory and subsequently to clear the RAM. 

Diagnostic Menu  

The Diagnostic Menu  is accessible through the Test Menu  (see page 45) and includes the following 
entries: 

• Functional Test 

• Display Test 

• Extended RAM Test 

The Extended RAM Test option performs both an address test and bit test of the extended RAM. Be-
cause the bit test writes to and then reads from every location in RAM, it overwrites all existing data. 
The extended RAM test can take up to 10 seconds to complete. 

WARNING: 
The extended RAM test will erase all data from the RAM. If you 
have any stored historic data you wish to preserve please 
download this before continuing with this test. 
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Event Log  

If you suspect a possible operational problem, examine the Event Log  menu to determine whether the 
microprocessor is reporting a system failure or problem. If the Event Log indicates an error, it will also 
provide information about where in the instrument the fault exists.  

Event Log Messages 

Message Description Action 

POINTER ERROR 

Operating system has 
discovered a discrepancy 
between two locations in 
extended memory. 

System software error. Con-
tact Casella Monitor 
Customer Service for instruc-
tions. Otherwise further data 
loss may occur. 

Data Format and Retrieval  

Data is retrieved using the analyser’s RS232 port. For information about serial port usage and cable 
types, please refer to Chapter 5 “Digital Communication” beginning on page 75.  

There are two retrieval commands available: 

• DAVMM 

• DDUMP 

Data retrieval using command: {DAVMM} 

This function will sends 10 data records from the date and time entered. 

The function data format is as follows: 

DAVMM,{<DEVICEI.D.>},1,5,<YY>,<MM>,<DD>,<HH>,<MIN><CR> 

Where: 

YY = year 
MM = month 
DD = day 
HH = hour 
MIN = minute 

<CR> = enter 

Examples: 

A command to download 10 data records from 08:30 on Feb 20th 2011. 

DAVMM,001,1,5,11,02,20,08,30<CR> 

If no device I.D. is programmed, the I.D. ???  can be used to address any analyser connected to the 
RS232 line, for example: 

DAVMM,???,1,5,11,02,20,08,30<CR> 

CAUTION: 
Using the ??? I.D. will result in a response from all analysers 
connected to the serial line. 
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Remarks 

1. The following message will be returned if trying to read from the extended memory while no 
data is stored or if the stored data is corrupt: 

There is no data stored in memory, or it is not val id. Do the following: 

Perform RAM check, Set AVERAGE PERIOD, and switch o n AVERAGE DATA 

2. If the entered date and/or time do not exist within the RAM the following message will be re-
turned: 

Entered Date/Time not found. Please try different D ate or Time 

3. When entering the time it is very important to enter the minutes as integers of your preset aver-
age interval, for example: 

00, 15, 30 or 45 should be used with an average period set to 15 minutes otherwise your data 
will not be found within the RAM database. 

Data retrieval using command: {DDUMP} 

This function sends to the serial port the contents of the memory as specified by the beginning index 
and the number of blocks to be read from that index. 

The function data format is as follows: 

DDUMP,{<DEVICEI.D.>},1,2,<Number of data blocks>,<Address index><CR> 

Where: 

Number of data blocks = 1 to 100 
Address in index = 0 to 12286 

<CR> = enter 

Examples: 

A command to download 100 data blocks from index 0, DDUMP, used here with an instrument I.D. of 
001. 

DDUMP,001,1,2,100,0<CR> 

If no device I.D. is programmed, the I.D. ???  can be used to address any analyser connected to the 
RS232 line. An example of this is shown here. 

DDUMP,???,1,2,100,0<CR> 

CAUTION: 
Using this I.D. will result in a response from all analysers con-
nected to the serial line. 

Remarks 

To calculate the correct index from which to read data: 

• The base address is 1800:0000, the size of one data block is 24 bytes therefore each index 
point is 24 bytes from the starting address. 

• Valid data can ONLY be read when the index pointer and the size of data block correspond: 
For example, if we wish to read from address 2800:0000, first we should find the number of 
bytes from the base address (1800:0000) to our desired address (2800:0000) 
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2800:0000 => 0x28000 

1800:0000 => 0x18000 

• Therefore the number of bytes above the base address = 0x28000 – 0x18000 = 0x10000. Be-
cause we know that each data point requires 24 bytes for storage, we must convert this hex 
number to decimal 0x10000 = 65536. 

• We have now calculated that address 2800:0000 is 65536 bytes above our base of 1800:0000. 
Therefore our index address equals the number of bytes (65536) divided by our data block size 
(24). In our example this is 65536 / 24 = 2730.66. This number is rounded to 2730. 

• There are no limitations on accessing the extended memory 1800:0000 to 5800:7FFF, 
288Kbytes in all. 

• If you ask for a data block that goes beyond the top address (5800:7FFF) the data will loop 
back to the bottom (1800:0000) and continue. 

Note : The number of blocks that can be downloaded has been limited to 100. This is because extended 
single downloads can take longer than 15 minutes, depending on baud rate. During this time the ana-
lyser is not measuring. If retrieving data on site we recommend a reset after an extended download. 

Data Output Format 

The concentration data format as output via the RS232 port to your terminal program is as follows: 

YY,MM,DD,HH:mm,XXXX.XXX,YYYY.YYY,ZZZZ.ZZZ,FFFF,CC 

Where: 

YY = year. 
MM = month. 
DD = day. 
HH = hour. 
mm = minute. 

and: 

XXXX.XXX = floating point data value for the first parameter 
YYYY.YYY = floating point data value for the second parameter  
ZZZZ.ZZZ = floating point data value for the third parameter 

The second and third parameters will not be recorded for single-parameter instruments. 

FFFF = FAILURE STATUS word in hexadecimal format. The failure bits are as follows: 

Bit 15(MSB): SYSFAIL (logical or of bits 6-14) 
Bit 14: FLOWFAIL (sample gas flow failure) 
Bit 13: LAMPFAIL (source failure; instrument dependent) 
Bit 12: CHOPFAIL (chopper wheel failure; instrument dependent) 
Bit 11: CVFAIL (A/D input out of range) 
Bit 10: COOLERFAIL (detector cooler failure; instrument dependent) 
Bit 9: HEATERFAIL (heater failure; instrument dependent) 
Bit 8: REFFAIL (reference voltage out of range) 
Bit 7: PS-FAIL (12 power supply out of range) 
Bit 6: HV-FAIL (hvps failure; instrument dependent) 
Bit 5: OUT OF SERVICE (Service switch set) 
Bit 4: SET when the instrument is in Zero mode 
Bit 3: SET when the instrument is in Span mode 
Bit 2: SET when the instrument is performing a background for the  CM2030, or 

CM2050; this bit is clear for all other analysers 
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Bit 1: SET for PPM selected, CLEAR for mg/m3 
Bit 0(LSB): SET. when instrument is in AZS mode, in conjunction with bits 3 and 4 above. 

Otherwise reserved. 

CC = A hex byte representing the value of the string used for error checking by Casella Moni-
tor’s Terminal Program Software. The value is generated for each data block by the CM2050 
and then verified upon receipt by Terminal Program Software. 

In addition to the standard output string above when a download is requested using the service 
DDUMP command the following will be output directly after the CC error checking string. 

<sp>#<sp>I:IIII<sp>R:RRRR<sp>W:WWWW 

Where: 

<sp> = space. 
# = delimiting character. 
I:IIII = write pointer index number. 
R:RRRR = read pointer address in hex. 
W:WWWW = write pointer address in hex. 

CM2050 Extended Memory Capacity 

The amount of data that can be stored to RAM is 256 Kbytes, with each individual point occupying 
24 bytes. With this fixed capacity and size the variable that dictates total storage capacity is the chosen 
average period, as detailed below: 

If concentration is recorded every: Maximum daily s torage: 

1 minute 8.5 days 

 5 minutes 42.7 days 

10 minutes 85.3 days 

15 minutes 128 days 

30 minutes 256 days 

1 hour 512 days 

USB storage capacity 

A 2GB USB memory stick may be used for data storage. The maximum storage duration will then be 
approximately 4000 times that shown above. 

3.6 Warm-up 

When the instrument is initially powered up, several components in the instrument are automatically 
configured by the microprocessor and an automatic zero is run. This process requires about 
30 minutes. During the start-up period, several messages are displayed on the initial screen. These 
indicate the progression toward normal operation. 

The start-up sequence will re-run whenever power has been lost for greater than two minutes. If power 
is lost for less than two minutes the analyser will return to its previous settings without the start-up rou-
tine. 
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3.7 Analog Output 

Analog output connections are described in section 2.2 beginning on page 29. 

Before setting up the recorder and DAS analog outputs, decide what offset and over-ranging choices to 
make. A brief explanation of these terms follows, then the setup procedure is given. The setting of the 
analog output and over-range has no impact on the measurement range of the analyser, it only affects 
the analog output scaling. 

Offset and Live Zero 

At any selected output range, the operator may want to observe negative signal indications. Moving the 
zero indication up the scale to a specific point creates a live zero, thus allowing the recorder to show 
negative as well as positive indications. 

The adjustment used to create a live zero is OFFSET. For example, a 10 % offset moves the zero 
indication to the point where 10 % would normally be indicated. The full reading available on the re-
corder paper would then be –10 % to +90 % of full scale. See Figure 3-5 below. 

Figure 3-5 Strip charts to show offset 

 
Signal adjustments for zero and instrument gain to align the output with the user’s recorder or other 
measurement device can be made in the Analog Output Menu  in the fields FULL SCALE and ZERO 
ADJ. These adjustments may be necessary due to tolerance build-up, power supply variation, and so 
on either in the analyser or in the measurement device. 

Over Range Adjustment 

Over-ranging is also enabled from the Analog Output Menu . The OVER RANGE setting is the auxil-
iary range the operator chooses to track the data if the data values exceed full scale of the original 
range. The setting of OVER-RANGE has no impact on the measurement range of the analyser; it af-
fects only the analog output scaling. 

With over-ranging enabled, as the concentration reaches 90 % of the full scale value for the selected 
output range, the software generates a positive spike that takes the indicator from the 90 % position to 
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the 100 % position. The output data is then scaled for the full scale chosen for over range. As the out-
put drops back to 80% of the original full scale, the software generates a negative spike from the 
displayed value to zero. The output then reverts to the original range. See Figure 3-6 below. 

Figure 3-6 Over-range as seen on a strip chart reco rder  

 

The range value should generally be set first. However, because the range value must be less than the 
currently selected over-range value, it may be necessary to increase the over range value to the de-
sired setting first. The over range value is limited to be equal to or greater than the currently selected 
range value. For practicality, it is recommended that the over range be set to a value between two and 
five times the range value. For example, if the desired monitoring range is 0.2 ppm, the over range 
should be set between 0.4 ppm and 1.0 ppm. 

Certain precautions must be taken when over-ranging is enabled to ensure that pollutant concentration 
measurements are reported correctly. When a data acquisition must interface with the analog output of 
the instrument, some means must be provided to indicate which range is in effect during all measure-
ments. The user should monitor the 50-pin I/O connector pin 7, which is an open-collector output 
indicating analog output #1 is in over-range.  
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Analog Output Setup Procedure 

1. Enter the Interface Menu  and choose ANALOG OUTPUT MENU. 

2. Select RANGE and enter the desired range by selecting the appropriate digits. Press <Enter> 
to confirm your choice. 

3. Set the output type according to the termination selected for the discrete I/O connector. The 
choice will be either CURRENT or VOLTAGE. 

• If current output is desired and the 50-pin board is installed, set the selection jumper to 
CURRENT. If current output is desired and the 50-pin board is not installed, no hardware 
change is required. 

• If voltage output is desired and the 50-pin board is installed, set the selection jumper to 
VOLTAGE. If voltage output is desired and the 50-pin board is not installed, an external 
termination resistor is required. This resistor must be 50 Ω per full-scale voltage desired 
(50 Ω = 1 V full scale; 500 Ω = 10 V full scale, and so on). 

4. If voltage output type was selected, choose the desired OFFSET and press <Enter>. If current 
output type was selected, choose the desired output range and press <Enter>. 

5. Select ZERO ADJUST and adjust the analog output to the selected offset position for zero con-
centration (for example, if 10 % OFFSET is selected, position the recorder pen at 10 % of full 
scale). To make the adjustment, watch the recorder paper while you increment or decrement 
the zero adjustment correction factor that is displayed. Press <Enter> to confirm your setting. 

6. Select FULL SCALE and adjust the analog output to 100 % on the recorder paper. To make 
this adjustment, watch the recorder paper while you increment or decrement the full scale cor-
rection factor that is displayed. Press <Enter> to confirm your setting. 

7. Select OVER RANGE and set to a range that is higher than the RANGE chosen at the top of 
the screen. When the digits reflect the desired over-range, press <Enter>. 

8. Select OVER-RANGING and choose either ENABLED or DISABLED. Press <Enter>. 

Calibration Requirements 

To make your data acceptable to the regulatory authorities and to pass required periodic audits, you 
must calibrate the instrument before any data is collected for use in a monitoring program. The calibra-
tion procedure is included in Chapter 4 beginning on page 65 of this manual. 

Most regulatory requirements also include establishing a calibration verification program. If your organi-
zation does not have the staff to perform this task, our Service Response Centre can provide 
assistance.  

3.8 Password Protection 

A password protection option is available to avoid accidental alterations to the instrument’s configura-
tion by the user. This option locks the menus with a user-specified password.  

Rules of Operation 

• The password must be a four-digit number, which is then used both to lock and to unlock the 
analyser. 

• After a memory erasure, the analyser will default to UNLOCKED. 

• Once the analyser is locked, the user may navigate through the menus, but cannot select a 
field for data entry. 



EVOLUTION SERIES CM2050 SULPHUR DIOXIDE ANALYSER  

64 HB4005-02 

• Each time the user wishes to lock the analyser, the password must be entered. The password 
is only valid while the analyser remains locked; previous passwords are not remembered. 

• The PASSWORD field on the Instrument Menu  displays the status of the menu as either 
UNLOCKED or LOCKED. 

Sample Session 

1. The PASSWORD field on the Instrument Menu should display the status UNLOCKED. 

2. Select the PASSWORD field. The status UNLOCKED will be replaced by 0000. 

3. Use the control keys to set the desired numbers to represent the password. 

4. When the desired password appears, press the <Enter> key. The password will disappear and 
the LOCKED message will take its place. The analyser is now locked. 

5. Scroll through the instrument menus. From this point forward, it is impossible to select any al-
terable fields. 

6. Return to the Instrument Menu  and select the PASSWORD field. 

7. The LOCKED message will disappear and 0000 appears in its place. 

8. Use the control keys to set the numbers of the password entered previously. 

9. When the password is displayed, press the <Enter> key. The password will disappear and be 
replaced by the message UNLOCKED. 

10. The analyser is unlocked and the menu configuration can be altered. 
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4 Calibration 

4.1 Overview 

This chapter consists of: 

• A general discussion of analyser calibration; 

• A description of the multipoint calibration procedure; 

• A description of automatic zero/span (AZS) setup; 

• A discussion of the AZS feature. 

The CM2050 sulphur dioxide analyser is a precision measuring device that must be calibrated against 
known sources of sulphur dioxide that is traceable to National Institute of Standards and Technology 
(NIST) standards. (Formerly, NIST was the National Bureau of Standards, or NBS.) 

In general terms, the calibration process consists of the following stages. 

1. Establish a reliable and stable calibrating source. 

2. Provide a satisfactory interface between the calibration source and the analyser. 

3. Calibrate the analyser against the calibrating source. 

Multipoint calibration is used to establish the relationship between analyser response and pollutant 
concentration over the analyser's full-scale range. Zero and span checks are frequently used to provide 
a two-point calibration or an indication of the analyser stability and function. 

Regulations generally require that the analyser be re-calibrated whenever it is moved, serviced, or 
whenever the analyser’s characteristics may have changed. Regulatory agencies establish the time 
intervals at which the analyser must be calibrated to ensure satisfactory data for their purposes. 

IMPORTANT 
Use of the CM2050 analyser as a USEPA-designated re ference 
method requires periodic multipoint calibration in accordance 
with the procedure described below. In addition, th e instrument 
must be set to the parameters indicated in Chapter 1. 

4.2 Analyser Calibration Instructions 

Note : This procedure is a quick guide to single-point span calibration of the CM2050 analyser. For 
complete gas preparation and multipoint calibration instructions, refer to section 4.3. 

1. Connect a source of span calibration gas to the analyser through the Inlet port (see the remain-
der of this section for instructions on preparing calibration gas). 

2. Allow the analyser to sample the gas until a stable reading is obtained, typically 15 minutes. 

3. From the primary screen, start the calibration sequence by pressing either the Up or Down ar-
row key until the display prompts START MANUAL CALIBRATION? YES. Confirm that the 
display reads YES and press the <Enter> key. A cursor is then displayed on the SO2 concen-
tration field. 

4. Use the arrow keys to adjust the span calibration gas concentration value. When the desired 
concentration is displayed, press the <Enter> key. 

5. The backlit cursor moves to the INSTRUMENT GAIN field. The instrument gain is automatically 
calculated by the analyser. Press <Enter> to confirm this value. 
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Note : The auto-zero function of the CM2050 eliminates the need for a traditional zero calibration. 

This completes the span calibration of the CM2050 analyser. 

4.3 Multipoint Calibration Procedure 

Either of the two procedures described in this chapter may be used to calibrate the CM2050 SO2 ana-
lyser. 

Before beginning a multipoint calibration of the instrument, a qualified service technician must perform 
the periodic maintenance procedures in the CM2050 Service Manual, especially checking the particu-
late filter. The INSTRUMENT STATUS and SYSTEM TEMPERATURES screens in the CM2050 
Service Manual give the ranges for correct operation of the instrument. 

Note: Calibration should only be performed when the instrument is stable and has been powered up for 
at least two hours. 

Procedure Using Cylinder Gas Dilution Method 

Principle  

A certified standard cylinder of SO2, diluted as necessary with zero air, is used to obtain the various 
calibration concentrations needed. 

Apparatus  

The major components and configuration of a typical calibration system are shown in Figure 4-1. 

Figure 4-1 SO 2 analyser calibration using cylinder gas dilution  

 

Flow Controllers 

A device capable of adjusting and regulating flow rates. Flow rates must be regulated to ±1 %. 

Flow meters 

A calibrated flow meter capable of measuring and monitoring flow rates with an accuracy of ±2 % of the 
measured value. 
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Pressure Regulator for Standard SO 2 Cylinder 

The regulator must have a nonreactive diaphragm and internal parts, and a suitable delivery pressure. 

Mixing Chamber 

A chamber designed to provide thorough mixing of SO2 and diluent air. 

Output Manifold 

The output manifold should be of sufficient diameter to ensure an insignificant pressure drop at the 
analyser connection. The system must have a vent designed to ensure atmospheric pressure at the 
manifold and enough inlet flow to prevent ambient air from entering the manifold. 

Reagents  

SO2 Concentration Standard 

The cylinder of SO2 in air or nitrogen must contain the appropriate concentration of SO2 suitable for the 
selected operating range of the analyser under calibration. Typical concentration standards are in the 
range of 20 to 100 ppm for dilution to the analyser’s concentration range. The assay of the cylinder 
must be traceable either to a National Institute of Standards and Technology (NIST) SO2 in air Standard 
Reference Material (SRM) or to an NIST/EPA-approved commercially available Certified Reference 
Material (CRM). CRMs are described in Calibration Reference 2, and a list of CRM sources is available 
from the address shown for Calibration Reference 2. A recommended protocol for certifying SO2 gas 
cylinders against either an SO2 SRM or a CRM is given in Section 2.0.7 of Calibration Reference 1. 
SO2 gas cylinders should be recertified on a regular basis as determined by the local quality control 
program. 

Dilution Gas (Zero Air) 

Zero air is described as air free of the contaminants that cause a detectable response in the SO2 ana-
lyser. The zero air should contain <0.1 ppb SO2. A procedure for generating SO2-free air is given in 
Calibration Reference 1. The ML8550 calibrator has SO2-free air capability sufficient for this operation. 

Procedure  

1. Assemble a dynamic calibration system such as the one shown in Figure 4-1. All calibration 
gases, including zero air, must be introduced into the sample inlet of the analyser system. The 
CM2050 instrument sample inlet is labelled Inlet and is located on the rear panel. 

2. Ensure that all flow meters are properly calibrated under the conditions of use, if appropriate, 
against an authoritative standard such as a soap-bubble meter or wet-test meter. All volumetric 
flow rates should be corrected to 25 °C and 760 torr (760 torr = 101 kPa). A discussion of cali-
bration of flow meters is given in Calibration Reference 1. 

3. Ensure that the analyser is properly connected to the output recording device, as described in 
Chapter 2 beginning on page 28. If necessary, go to the INTERFACE MENU, select the 
ANALOG OUTPUT MENU field, and select the appropriate settings for the recording device. 
Offsetting the analyser’s zero indication (OFFSET and ZERO ADJ) to +5 % of scale is recom-
mended to facilitate observing negative zero drift. Exit and return to the primary screen. 

4. Adjust the calibration system to deliver zero air to the output manifold. The total air flow must 
exceed the total demand of the analyser(s) connected to the output manifold by 0.5 slpm to en-
sure that no ambient air is pulled into the manifold vent. Enter the CALIBRATION MENU and 
select MANUAL calibration and MEASURE mode. Check the optional external zero scrubber by 
initiating an auto-zero (BACKGROUND) cycle. Exit and return to the primary screen. Following 
the auto-zero cycle, allow the analyser to sample zero air until a stable response is obtained. If 
the response goes negative by more than 0.5 % of full scale, the zero scrubber may need to be 
replaced. Record the final, stable zero air response as ZSO2. 

Note : The CM20xx analyser family does not have zero and span pots that physically resemble 
those on traditional instruments. Zero is set automatically on all units. Span can be set manu-
ally by adjusting the instrument readings or by adjusting the instrument gain. 



EVOLUTION SERIES CM2050 SULPHUR DIOXIDE ANALYSER  

68 HB4005-02 

5. Adjust the zero air flow and the SO2 flow from this standard SO2 cylinder to provide a diluted 
SO2 concentration of approximately 80 % of the full scale range of the analyser. Ensure that the 
total air flow at the output manifold exceeds the demand by at least 0.5 slpm to ensure that no 
ambient air is pulled into the manifold vent. The exact SO2 concentration is calculated from: 

2

2

SOD

SOSTD2
OUT2 FF

F]SO[
]SO[

+
×

=
 

Equation 4-1  

Where: 

[SO2]OUT = diluted SO2 concentration at the output manifold, ppm; 

[SO2]STD = concentration of the undiluted SO2 standard, ppm; 

FSO2 = flow rate of the SO2 standard corrected to 25 °C and 760 Torr (760 Torr  = 
101 kPa), slpm; 

FD = flow rate of the dilution air corrected to 25 °C  and 760 Torr, slpm. 

6. Sample the SO2 concentration until a stable response is obtained. 

7. From the primary screen, start the calibration sequence by pressing either the Up or Down ar-
row key until the display prompts START MANUAL CALIBRATION? YES. Confirm that the 
display reads YES and press the <Enter> key. A cursor is then displayed on the SO2 concen-
tration field. 

8. Input the SO2 span point concentration calculated in step 5.  

9. Press <Enter> to confirm the input value. Record the SO2 concentration and the analyser’s sta-
ble response. 

10. The cursor moves to the INSTRUMENT GAIN field. Record the instrument gain value for future 
reference. Press <Enter> or <Exit> to return to the primary screen. 

11. Generate several additional concentrations (at least three evenly-spaced points across the re-
maining scale are suggested to verify linearity) by decreasing FSO2 or increasing FD. Be sure 
the total flow exceeds the analyser’s total flow demand. For each concentration generated, cal-
culate the exact SO2 concentration by using Equation 4-1. Record the concentration and the 
analyser’s response for each concentration. Plot the analyser’s responses versus the corre-
sponding SO2 concentrations and draw or calculate the calibration curve. 

Procedure Using a Permeation Device 

Principle  

In a permeation device, an easily liquefied gas such as SO2 is condensed inside an inert container, all 
or part of which is constructed from a polymeric material, often Teflon. Gas escapes from the con-
tainer by dissolving in and permeating through the polymer walls at a temperature-dependent rate. The 
rate of gas effusion (in µg/minute) at a constant temperature can be established by gravimetric deter-
mination of the weight loss of the permeation device over a known period of time. 

In this calibration procedure, accurately known concentrations of SO2 are produced dynamically by 
diluting the effusion from an SO2 permeation device with various flow rates of zero air. 

Apparatus  

A diagram of a typical permeation calibration system is shown in Figure 4-2. In addition to the compo-
nents used in the cylinder gas dilution method, a permeation calibration system uses a constant 
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temperature chamber, a controlled-temperature housing that contains the SO2 permeation device. The 
chamber is flushed continuously with purified, dry zero air or nitrogen. 

Figure 4-2 SO 2 Calibration Using a Permeation Tube  

 

Temperature control is the primary concern in using an SO2 permeation device as a standard SO2 
source. For example, a change in temperature of about 0.5 °C causes a change in the permeation rate 
of the device of about 4 %. For this reason, it is important that the temperature of the device be main-
tained at a constant value within ±0.1 °C, and that it be closely monitored when the device is in use. 

Generally, the SO2 permeation device is housed in a temperature-controlled glass container that has an 
entrance and an exit port at opposite ends; a glass thermometer accurate to ±0.05 °C can be placed 
beside the device to monitor its temperature. A small fixed zero air or nitrogen flow (about 100 sccm) 
that is maintained at the same temperature as the permeation device flushes the SO2 out of the device 
housing into a mixing chamber where the SO2 is diluted with clean dry zero air. A valve (for example a 
three-way stopcock) placed at the exit of the device housing may be used to divert the SO2 stream to a 
vent when clean air is required at the manifold for making the necessary zero adjustments to the ana-
lyser. 

To maintain the temperature of the permeation device within 0.1 °C of the desired value, the device and 
housing may be placed either physically inside a constant temperature chamber as shown in Figure 
4-2, or they can be located outside the constant temperature chamber with the heat transfer medium 
circulated around the device housing (for example a jacketed condenser; West or Liebig type). The 
flushing zero air or nitrogen passes through a heat exchanger (for example a coil of copper tubing) 
contained in the constant temperature chamber before passing over the device to adjust its tempera-
ture to that of the device. 

Reagents  

Dilution Gas (Zero Air) 

A regulated source of clean, dry zero air for diluting the SO2 gas effluent from the permeation device. 
Use a source that is capable of providing air flow up to approximately 20 slpm. 

SO2 Permeation Device 

The permeation device should be traceable to an SRM or CRM. An SRM SO2 permeation device such 
as SRM 1626 from NIST is suitable for the 0.500 ppm range of this analyser. 
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The SO2 from a permeation device is used as calibration source according to the following formulas. 

TT

M
OUT2 F

P382.0
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]SO[ =×=

 

Equation 4-2  

Where: 

KM = 0.382 µl/µg for SO2 (at 25 °C and 760 Torr); 

FT = total flow rate of gas after the mixing chamber = FP+FD, in slpm; 

P = permeation rate of device, in µg/minute; 

[SO2]OUT = concentration in total flow rate stream, in ppm. 

The information is used in the following example: 

P = 0.820 µg/minute at 30 °C 

If you want a concentration of 400 ppb = 0.400 ppm, then solve the following: 

783.0
400.0

)820.0)(382.0(
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slpm 

Equation 4-3  

A total flow rate of 0.783 slpm is required. Always be sure that the required flow rate exceeds the ana-
lyser demand at the output manifold. 

Consult the permeation device distributor for further details. 

Procedure  

Follow the procedure given in the “Procedure Using Cylinder Gas Dilution Method” on page 66, using 
the permeation system to generate the SO2 concentrations required in steps 5 and 11. 

4.4 Calibration Requirements when Over-ranging is E mployed 

If you are using the over-ranging feature, use the following steps in conjunction with the procedure de-
scribed in “Procedure Using Cylinder Gas Dilution Method” on page 66. 

1. Choose the desired upper range limit for the normal monitoring range (RANGE). 

2. Choose and set the desired upper range limit for the higher, over range (OVER RANGE). A 
value between 2 and 5 times the range value is recommended. 

3. Disable over-ranging by setting OVER-RANGING to DISABLED. 

4. Temporarily set the RANGE value equal to the OVER-RANGE value. 

5. Check the zero and set the span as described in “Procedure Using Cylinder Gas Dilution 
Method”.  

6. Generate several concentration standards and determine the slope, intercept, and linearity of 
the higher OVER RANGE. 
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7. Reset the RANGE to the normal monitoring range. 

8. Generate several concentration standards (including zero air) and determine the slope, inter-
cept, and linearity of the lower RANGE. 

Note : Once the span has been set on the higher range, no further adjustments should be made 
on the lower (normal) monitoring range. 

9. Re-enable over-ranging by setting OVER-RANGING to ENABLED. 

4.5 Automatic Zero/Span Checks (AZS) 

Over time, the calibration of nearly any sensitive instrument may change slightly (drift), causing error in 
the measured values. Accordingly, good quality assurance practice requires that the calibration of the 
CM2050 be checked periodically and, if necessary, that the instrument’s zero and span be adjusted to 
restore accurate calibration. 

USEPA Definitions 

Section 2.0.9 of the Q.A. Handbook for Air Pollution Measurement Systems defines two types of cali-
bration checks:  

• A Level 1  zero and span calibration check is an authoritative assessment of the analyser’s 
calibration, using an SO2 span gas standard that is certified traceable to an SRM or CRM. The 
results of the Level 1 check can be used to adjust the analyser zero and span to restore accu-
rate calibration. 

• A Level 2  zero and span check is an informal calibration check, often with an uncertified SO2 
standard, used to monitor the day-to-day relative readings of the analyser. The results of a 
Level 2 check must not be used to adjust the analyser’s calibration, but may indicate the im-
mediate need for a more authoritative Level 1 calibration check. 

AZS Outline 

When used with a certified traceable SO2 span standard and external zero standard, the CM2050 
automatic zero/span (AZS) feature may be used to automatically carry out a Level 1 calibration check 
on a periodic basis. Further, when the SPAN COMP in the instrument is ENABLED, the CM2050 will 
automatically and continually compensates subsequent concentration measurements for any minor 
calibration drift as follows: 

UNCOMP2azsREAD2 ]SO[f]SO[ ×=  

Equation 4-4  

Where: 

[SO2]READ = the corrected instrument concentration reading based on the span compensation 
ratio obtained during the previous AZS cycle 

[SO2]UNCOMP = the instrument concentration reading without compensation 

fAZS = the span compensation ratio determined during the previous AZS cycle (the default value 
of fAZS is 1.000 until the first AZS cycle is carried out). 

During an AZS cycle, the CM2050 measures the concentration of the span gas provided to the span 
gas port. This measurement reading should equal the actual concentration of the span gas standard. If 
it does not, the instrument sets [SO2]READ = [SO2]STD and calculates a new fAZS as follows: 
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Equation 4-5  

Where : 

[SO2]STD = the certified concentration of the span gas standard at the span gas port. 

The new value of fAZS is then used to compensate subsequent measurement readings until the next 
AZS cycle. 

The zero gas reading during an AZS cycle is used for reference purposes only. The reading is not used 
to compensate future values, regardless of whether COMPENSATION is ENABLED or DISABLED. The 
analyser automatically runs a zero cycle (background) at midnight using the external zero air, and com-
pensates future readings based on this value. 

Use of a Level 1 span calibration (with SPAN COMP: ENABLED and CALIBRATION: TIMED or CAL 
MODE: CYCLE) adjusts the instrument gain so the output of the instrument agrees with the concentra-
tion expected for span gas. The previously determined multipoint calibration curve is used to verify that 
the analyser output is linear. 

Note : A Level 1 span calibration requires external zero and span standards connected via the (optional) 
EZS valve assembly. 

It is recommended that the SO2 gas cylinder or permeation device be checked against the previous 
instrument calibration curve immediately after the generation of the calibration curve (refer to sec-
tion 2.07 of Calibration Reference 1). It is also recommended that the concentration of this pollutant 
source be between 70 % and 90 % of the upper range limit of the analyser and previous calibration 
curve. Subsequent use of this pollutant source, with AZS and compensation enabled, adjusts the span 
of the instrument to agree with the previous calibration line. Specific guidelines are contained in Cali-
bration Reference 1 for use of Level 1 span checks (section 2.0.9) and certification of gas cylinders or 
permeation devices to SRM/CRM sources (section 2.0.7). 

Note : Use of SPAN COMP: ENABLED is not allowed under USEPA designation at this time. 

A Level 2 span check (with SPAN COMP: DISABLED) does not require certification of the span gas 
used during AZS, and the result of such a check may not be used to correct the data, but merely serves 
to indicate that the analyser is functioning properly. If the AZS is used for a Level 2 span check, the 
SPAN COMP must be set to DISABLED. A Level 2 AZS cycle should be initiated immediately after 
multipoint calibration so that a valid reference point can be determined. 

As described in this section, two modes of operation are possible. In the Internal mode, the zero air 
scrubber is used as the source of zero air. In the External mode, the user must supply zero air through 
the ZERO inlet of the optional EZS valve. In the External mode, the Outlet port is connected with a 
short piece of tubing to the Inlet port. 

In either mode, the user must supply the span gas. In the Internal mode, the span gas must be con-
nected through the analyser to the Span port (bottom port) of the internal valve manifold. In the External 
mode, the span gas is connected to the Span port of the optional EZS valve manifold.  

These gases (zero and span) must be provided to the analyser at atmospheric pressure, such as 
through a manifold as shown in Figure 4-1. 
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AZS Setup 

Note : In the CALIBRATION MENU the second (lower) CALIBRATION prompt requires the designation 
of INTERNAL or EXTERNAL. This choice should be EXTERNAL only if the optional EZS valve assem-
bly is installed and gas is attached to the Zero and Span ports. 

1. Enter the CALIBRATION MENU. 

2. At the first (upper) CALIBRATION prompt, select TIMED. 

3. At the TIMER INTERVAL prompt, set the number of hours between timed  
calibrations. Typical settings are 23 or 24 hours. 

4. At the STARTING HOUR prompt, enter the hour of the day when AZS is to commence. 

5. At the SO2 TIMED SPAN prompt, enter the concentration value of the span gas to be used. 

6. At the second (lower) CALIBRATION prompt choose INTERNAL (unless the EZS valve option 
is installed and you want to use the external calibrator gas). Using the INTERNAL choice, the 
span gas is connected through the Span (bottom) port of the internal valve manifold and the 
output of the zero air scrubber is used for zero air. If EXTERNAL is chosen, the span is con-
nected to the Span port of the EZS valve manifold and user-supplied zero air is connected to 
the Zero port of the EZS valve manifold. 

7. At the SPAN COMP prompt, select ENABLED if you want the instrument span adjusted to 
agree with the span gas after each AZS cycle. 

Note : Use of SPAN COMP: ENABLED is not allowed under USEPA designation at this time. 

CAUTION: 
Setting an incorrect SO2 TIMED SPAN value with SPAN  COMP: 
ENABLED will cause all subsequent readings to be in correct. 

A built-in check verifies that the observed value is not different from the calibration value by more than 
±25 %. If the difference is greater than ±25 %, no updated correction will be made and a message is 
sent to the EVENT LOG, setting the CALIBRATION ERROR flag. 

Note : The zero value is a reference value only. Regardless of the state of the SPAN COMP option, the 
analyser does not correct for shifts in the zero. 

The number displayed after SO2 SPAN RATIO is the factor by which the instrument gain is multiplied to 
cause the display and output to agree with the span gas, and will always be between 0.75 and 1.25. 
You cannot set this number. This value is reset to 1.000 any time that the span is set manually via the 
front panel. (The assumption is that front panel adjustment is an instrument calibration, thus preventing 
compound adjustments.) 

Description of the AZS Process 

The instrument will initiate a full zero/span cycle starting at the prescribed hour. The valve to admit zero 
air will be opened and the sample valve closed. The instrument will allow the cell to fill with the gas for 
8 minutes. During the first 3 minutes no data is taken. During the last 5 minutes, the instrument takes 
readings every second and averages them to yield a value to be stored as the zero calibration value. 

At the end of 8 minutes, the zero air valve is closed and the span gas valve is opened, admitting span 
gas for 8 minutes. During the first 3 minutes no data is taken. During the last 5 minutes, the instrument 
takes readings every second and averages them to yield a value to be stored as the span calibration 
value. If SPAN COMP is ENABLED, this is the value which is used to correct all subsequent readings to 
the calibration. 
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The zero air valve is switched on for 1 minute to purge the cell of span gas. The Sample valve is then 
activated for an additional 6 minutes to allow the cell to come back to monitoring concentration. 

At the end of 25 minutes, monitoring resumes, including putting data in the average, and so on. (The 
data averages are not updated during calibration.) 

4.6 Calibration References 

1. Quality Assurance Handbook for Air Pollution Measurement Systems. Volume II-Ambient Air 
Specific Methods, EPA-600/4-77-027a, US Environmental Protection Agency, Environmental 
Monitoring Systems Laboratory, Research Triangle Park, NC 27711, 1977. 

2. A Procedure for Establishing Traceability of Gas Mixtures to Certain National Bureau of Stan-
dard Reference Materials. EPA-600/7-81-010, US Environmental Protection Agency, 
Environmental Monitoring Systems Laboratory (MD-77), Research Triangle Park, NC 27711, 
January 1981. 
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5 Digital Communication 

The CM2050 series of analysers have two methods of digital communication: serial communication 
using RS232 signals; or discrete control over the 50-pin I/O. Discrete control is limited to lines which 
either command a specific operation or indicate that an operation is in progress. Serial communication 
allows access to the menu structure using a terminal and also includes a library of other specific opera-
tions. 

5.1 Discrete Control 

Two control inputs are available through the 50-pin I/O connector. They are DOZERO and DOSPAN. 
These inputs place the analyser in either Zero mode or Span mode, respectively. The analyser will 
remain in the selected mode while the input is active. When these inputs are made active the analyser 
actuates the valve drivers selected in the CALIBRATION MENU for CALIBRATION INTERNAL/ 
EXTERNAL. All other discrete connections are status outputs from the analyser. 

50-pin I/O Functional Specification 

The 50-pin connector on the back of the instrument has functions assigned to pins as described in the 
following table (Note 1): 

Signal Name  Number  Function 

IOUT3 2 Analog current output #3 (Note: 2) 

DOZERO 5 External input to put the instrument in to the zero mode. 

DOSPAN 6 External input to put the instrument into the span mode. 

OVERANGE1 7 Active output indicates that analog output #1 has gone into over-range. 

OVERANGE2 8 Active output indicates that analog output #2 has gone into over-range. 

OVERANGE3 9 Active output indicates that analog output #3 has gone into over-range. 

ANAIN1 10 Unused analog input #1. 

ANAIN2 11 Unused analog input #2. 

IOUT1 15 Analog current output #1 (Note: 3). 

IOUT2 17 Analog current output #2 (Note: 4). 

SPANCYL 18 Active output indicates that the instrument is in the Span or Span Fill 
mode. 

OUTSERV 19 Active output indicates that the Out of Service switch is in the out-of-
service position. 

ZEROON 20 Active output indicates that the instrument is in the Zero mode. 

SPANON 21 Active output indicates that the instrument is in the Span mode. 

ZEROCYL 22 Active output indicates that the instrument is in the Zero or Zero Fill mode. 

EZSON 23 Active output indicates that Internal Zero/Span has been selected  

(Note: 5). 

STARTUP 24 Active output indicates that the startup sequence is active. 

PPM/MET 25 Active output indicates that the instrument is in mg/M3. 

USERID1 26 USER ID byte bit 1. Used in conjunction with the PINID serial command. 

USERID2 27 USER ID byte bit 2. Used in conjunction with the PINID command. 

USERID3 28 USER ID byte bit 3. Used in conjunction with the PINID command. 

USERID4 29 USER ID byte bit 4. Used in conjunction with the PINID command. 

USERID5 30 USER ID byte bit 5. Used in conjunction with the PINID command. 
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Signal Name  Number  Function 

USERID6 31 USER ID byte bit 6. Used in conjunction with the PINID command. 

USERID7 32 USER ID byte bit 7. Used in conjunction with the PINID command. 

USERID8 33 USER ID byte bit 8. Used in conjunction with the PINID command. 

FLOWFAIL 35 Active output indicates that the sample flow is less than 0.1 slpm. 

LAMPFAIL 36 Active output indicates that the lamp has failed (Note: 6). 

CHOPFAIL 37 Active output indicates that the chopper has failed (Note: 7). 

CVFAIL 38 Active output indicates that the concentration voltage is out of range (Note: 
 8). 

COOLERFAIL 39 Active output indicates that detector cooler has failed.  (Note: 9) 

HEATERFAIL 40 Active output indicates that a system heater has failed (Note: 10). 

REFFAIL 41 Active output indicates that the reference voltage is out of range.  
(Note: 11) 

OPTEST 42 Active output indicates that the system has been put into the Optic Test 
mode. 

ELECTST 43 Active output indicates that the system has been put into the Electric Test 
mode. 

PS-FAIL 44 Active output indicates that the 12-volt supply voltage has gone out of 
range (Note: 12). 

HV-FAIL 45 Active output indicates that the PMT high voltage supply has failed 
(Note: 13). 

SYSFAIL 46 The sum of all failures in the instrument (Note: 14). 

SPARE4 47 analyser 

AGND 1,14,16 Ground reference for analog outputs. 

DGND 12  

PGND 13,34 Ground reference for digital inputs or outputs. 

CGND 49 Chassis ground. 

+12V 50 +12 V (50 mA maximum). 

 3, 4 Unused 

Notes 

1. All outputs are open collector active LOW. 

2. Analog output #3 is unused. 

3. Analog output #1 is instantaneous gas concentration. 

4. Analog output #2 is unused. 

5. Not supported in the CM2050. 

6. An error is flagged if the lamp current is below 20 mA or above 50 mA. 

7. Not valid. 

8. Out of range for all analyzers is defined as below  200 mV or above 4.5 volts at the A/D con-
centration voltage input. 
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9. An error is flagged if the cooler temperature is above 15° C.  

10. Not used. 

11. An error is flagged if the reference voltage is less than 1 volt or greater than 4 volts.   

12. An error is flagged if the 12 volt supply voltage is below 11.1 volts or greater than 14.3 volts. 

13. An error is flagged if the high voltage reading differs by more than 25 % of the expected value 
as determined from the high voltage pot setting. 

14. This signal is the logical OR of FLOWFAIL, LAMPFAIL, CHOPFAIL, CVFAIL, COOLERFAIL, 
HEATERFAIL, REFFAIL, PS FAIL, and HV FAIL. 

The logic levels for control inputs are standard TTL levels. They are: 

low < 0.8 V 2 V < high < 5 V 

Status outputs are ULN2003 open collectors Darlingtons. They are: 

low < 0.5 V @ 1 mA high < 50 µa @ 50 V 

Figure 5-1 Status output connections 

 

5.2 Serial Control 

Two modes of operation are available using the serial interface.  

• In Command  mode, a library of commands becomes available. These are listed at the end of 
this chapter.  

• In Terminal  mode the instrument communication is through the analyser menu structure. 

Serial Connections 

The CM2050 has two tri-state RS232 ports on the rear of the analyser. The tri-state RS232 causes all 
instruments not addressed to turn off their transmission capability until the next activation command is 
received. 

Communication among devices is defined in terms of Data Terminal Equipment (DTE) and Data Com-
munication Equipment (DCE) per the EIA standard, RS232.  
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Multidrop Port Connections 

The 9-pin female tri-state/multidrop connectors are configured as a DCE port and connects to the 9-pin 
male cable connector as follows: 

Pin  Signal  Description 

1 DCD (+12 V) from analyser, if controller needs data carrier detect. 

2 RCV Receives data from analyser. 

3 XMT Transmits data to the analyser. 

4 DTR Indicates the controller is ready. 

5 GND Common ground between analyser and controller. 

6 DSR Analyser indicates it is ready (DCE set). 

7 RTS Indicates the controller is ready to send. 

8 CTS Analyser indicates clear to send. 

9 RI (+12 V) from analyser if controller needs ring indicator. 

Figure 5-2 Serial interface connection diagrams 
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5.3 Serial Terminal Control 

If the CM2050 is operated in the Terminal mode, a terminal connected to one of the RS232 ports pro-
duces the same results as pressing the keys on the front panel, with the exception that the same 
characters sent to the LCD instrument display will also be sent to the terminal. 

The Terminal mode must not be used  if the multi-drop port is daisy-chained to other instruments. 

The mode may be changed through the INTERFACE MODE menu selection. When in Terminal mode, 
this choice may be made manually, or through the serial port. The mode may be changed from Com-
mand  to Terminal  through the serial port using the REMOTE command. For information on the 
required communication parameters refer to the REMOTE command described on page 90.  

5.4 Serial Command Control 

When in the Command  mode, two command sets are available. These are the ML command set and 
the Bavarian Network  command set. The ML command set is recommended for general use. The 
Bavarian Network command set was set to support a specialized network in Bavaria. Additionally, three 
communication protocols are provided to allow the user to specify the different handshaking based on 
their requirements. 

ML Command Set Format 

All ML commands follow the command format as specified in this section. The specific ML commands 
and their functions are described in “Serial Command Sets” beginning on page 85. 

ML Command Format: <CCCCCCCCC>,<III>,<D>,<NN>,<PPPPPPPPPPPP><T> 

Where: 

<CCCCCCCCC> = command in ASCII, 1 to 9 characters 

<III> = three-digit instrument ID in ASCII format 

<D> = single digit data type in ASCII (optional) 

<NN> = number of parameters in ASCII, 1 to 9 (optional) 

<PPPPPPPPPPPP> = parameter in ASCII, 1 to 15 characters (optional) 

<T> = termination <CR> or <LF> 

For commands that do not have parameters the format is the subset : 

<CCCCCCCCC>,<III><T> 

For commands with multiple parameters, the parameters are separated by the comma delimiter and the 
termination character follows the last parameter : 

<CCCCCCCCC>,<III>,<D>,<NN>,<PPPPPPPPPPPP>,<PPPPPPPPPPPP><T> 

Examples 

An ML command with no parameters would be the concentration request, DCONC, used here with an 
instrument I.D. of 001. 

DCONC,001<CR> 

If no device I.D. is programmed, the I.D. ??? can be used to address any analyser connected to the 
RS232 line. An example of this is shown here. 
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DCONC,???<CR> 

CAUTION: 
Using this I.D. will result in a response from all analysers con-
nected to the serial line. 

An example of an ML command with a parameter would be the trend dump command, DTREND, used 
here with an instrument I.D. of 134. 

DTREND,134,1,1,GASAVG<CR> 

Bavarian Network Command Set Format 

All Bavarian Network commands follow the command format as specified in this section. The specific 
Bavarian commands and their function are described in “Bavarian Protocol Command Set” on page 85.  

Bavarian Network Command Format: <STX><TEXT><ETX><BCC1><BCC2> 

Where: 

<STX> = ASCII Start Of Transmission = 02 hex 

<TEXT> = ASCII text maximum length of 120 characters 

<ETX> = ASCII end of transmission = 03 hex 

<BCC1> = ASCII representation of block check value MSB 

<BCC2> = ASCII representation of block check value LSB 

The block check algorithm begins with 00 hex and exclusive-OR each ASCII character from <STX> to 
<ETX> inclusive. This block check value is then converted to ASCII format and sent after the <ETX> 
character. 

Examples 

The following is an example of a valid Bavarian data request for an instrument that has an I.D. of 97: 

<STX>DA097<EXT>3A 

The block check calculation is best shown by the following table: 

Character Hex Value Binary Block Check 

<STX> 02 0000 0010 0000 0010 

D 44 0100 0100 0100 0110 

A 41 0100 0001 0000 0111 

0 30 0011 0000 0011 0111 

9 39 0011 1001 0000 1110 

7 37 0011 0111 0011 1001 

<ETX> 03 0000 0011 0011 1010 

 

The binary value 0011 1010 corresponds to the hex value 3A. This value in ASCII forms the last two 
characters of the data request message. Please note that the I.D. of 97 is sent as the sequence 097. All 
I.D. strings must have three digits and the user should always pad with ASCII zero characters. 
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This is an example of a valid command to put the unit in the manual span mode if the instrument has an 
I.D. of 843: 

<STX>ST843 K<ETX>52 

The block check operation is best shown with the following table: 

Character Hex Value Binary Block Check 

<STX> 02 0000 0010 0000 0010 

S 53 0101 0011 0101 0001 

T 54 0101 0100 0000 0101 

8 38 0011 1000 0011 1101 

4 34 0011 0100 0000 1001 

3 33 0011 0011 0011 1010 

 20 0010 0000 0001 1010 

K 4B 0100 1011 0101 0001 

<ETX> 03 0000 0011 0101 0010 

The binary block check value is 0101 0010 which is the hex value 52 as shown at the end of the com-
mand string. 

Protocol Definition and Selection 

There are three protocol selections available for the CM2050 via the INTERFACE MENU. These are 
provided so the user may select the appropriate protocol for their desired application.  

The first protocol designated original  should be used when upgrading software in analysers that are 
already in serial networks. The original protocol is provided for back-compatibility because it completely 
duplicates the protocol already in the field.  

The second protocol provided is Bavarian . The Bavarian protocol should be used with the Bavarian 
Network Command Set for any Bavarian network applications. Note that specifying the Bavarian proto-
col still allows the user to access the ML command set.  

The third protocol provided is the enhanced  protocol. The enhanced protocol provides a more robust 
handshaking environment as specified in “Enhanced Protocol” on page 83. 

Original Protocol  

This protocol is provided for back compatibility with previous versions (before Version 2.05) of instru-
ment software. There are a number of idiosyncrasies in the original protocol that are preserved to allow 
existing applications to use upgraded software without modifying their interface. 

Command Acknowledgment   

For ML-style commands that provide a data response, the data response itself is the acknowledgment. 

For ML-style commands that do not provide a data response, the acknowledgment is the returned 
ASCII string O.K. 

For Bavarian Network commands, no acknowledgment is returned. 
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Negative Command Acknowledgment  

For ML commands, if a valid Instrument I.D. is received with an invalid command string the message 
INVALID COMMAND is sent. 

For Bavarian Network commands, no negative command acknowledgment is sent. 

Original Protocol Idiosyncrasies  

Block check characters are not checked on Bavarian commands. 

The <STX> character is ignored. 

The <ETX> character is a valid termination for Bavarian commands even in the absence of an <STX> 
character. 

The DA command will function without a serial I.D. 

The string DA<CR> is a valid command. 

The zero padding on the response to the DA command contains six ASCII zeros instead of the stan-
dard ten ASCII zeros. 

The data type must be sent on ML-style commands but it is not checked against the actual parameters. 

The number of data parameters must be sent on ML-style commands but it is not checked against the 
actual parameters. 

Bavarian Protocol  

This protocol is intended to correct the idiosyncrasies in the original protocol, as noted in “Original Pro-
tocol” above, as they apply to the Bavarian network. This protocol selection strictly applies the Bavarian 
network protocol to all commands. 

Command Acknowledgment  

• For ML-style commands that provide a data response, the response itself is the acknowledg-
ment. 

• For ML-style commands that do not provide a data response, no acknowledgment is returned. 

• For Bavarian Network commands no acknowledgment is returned. 

Negative Acknowledgment  

For ML commands and for Bavarian Network commands, no negative command acknowledgment is 
sent. 

Bavarian Protocol Idiosyncrasies  

• The string DA<CR> is a valid command. 

• The DA command will function without an I.D. 

• The data type must be sent on ML-style commands but it is not checked against the actual pa-
rameters. 

• The number of data parameters must be sent on ML-style commands but it is not checked 
against the actual parameters. 
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Enhanced Protocol  

This protocol is provided to allow easier and more robust interfacing between the CM2050 and a com-
puter. Every command with a valid I.D. will respond with either <ACK> or <NAK>. Bavarian commands 
also respond with either <ACK> or <NAK>, although this is outside the normal Bavarian Network proto-
col.  

Note : This protocol selection should not be used in Bavarian network applications. 

Command Acknowledgment  

• For all valid ML and Bavarian commands, an ASCII <ACK> character is returned. 

• For commands that request data, the data is sent after the <ACK> character. 

Negative Command Acknowledgment  

• Any detected error responds with the ASCII <NAK> character followed by an error message. 

• Due to the constraints of the multi-drop environment the unit I.D. must be received intact for a 
<NAK> response to be sent.  

• An invalid command will cause the response <NAK>UNKNOWN COMMAND<CR><LF>. 

• An invalid command format will cause the response <NAK> BAD COMMAND 
FORMAT<CR><LF>. 

• A bad block check on a Bavarian command will cause the response <NAK>BAD BLOCK 
CHECK<CR><LF>. 

• If a Bavarian command is sent without a set of matching <STX> and <ETX> characters it will 
cause the response <NAK>BAD STX ETX PAIR<CR><LF>. 

Enhanced Protocol Idiosyncrasies  

• The string DA<CR> is a valid command. 

• The DA command will function without an I.D. 

• The data type must be sent on ML-style commands but it is not checked against the actual pa-
rameters. 

• The number of data parameters must be sent on ML-style commands, but it is not checked 
against the actual parameters. 

Establishing Communications 

The first step in establishing communications with the CM2050 is to connect a computer or terminal to 
one of the instrument's RS232 serial ports as specified in “Serial Connections” on page 77. The default 
serial configuration for either serial port is 2400,8,N,1 (2400 baud, 8 bits, no parity, and one stop bit). If 
you need to change the serial configuration from the default, use the INTERFACE MENU. 

After the instrument has been connected, place the instrument in Command  mode from the 
INTERFACE MENU. Then use a communication package such as PROCOMM to establish communi-
cations with the instrument. 

To test the communication connection type DCOMM,???  and press the <Enter> key. The complete 
alphanumeric set recognized by the CM2050 should be displayed on the computer followed by END OF 
MULTI-DROP PORT TEST. 
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Multidrop Communications  

The term multi-drop is a idiomatic contraction of the term multiple drops . It is a term used to denote a 
parallel connection of multiple RS232 transceivers. In this scheme, all receivers share the same receive 
line that comes from a single master. Likewise, these multiple transceivers share the same transmit line 
which goes back to a single master. This strategy is a method of attaching multiple slave units (instru-
ments) to a single master (computer). 

In the multi-drop strategy, each unit is given an identification number (I.D.) which is sent with each 
command from the master. When a unit recognizes its unique I.D., it processes the command and re-
sponds appropriately. The integrity of this method relies on a strict enforcement of the following rules: 

• Each unit in the multi-drop must have a unique I.D. that is programmed into the unit before at-
taching to the network. 

• After a command is sent by the master, the master must then wait for a response. Only after a 
reasonable time-out period should the master send another command. 

• The multi-drop master must include a time-out mechanism in the event that the I.D. sent with 
the command is garbled. Clearly a <NAK> on a bad I.D. is not possible for the units in this 
scheme. 

• The master must correlate the unit response with I.D. sent in the command to know which unit 
in the multi-drop is responding. 

• Any command that would cause two units on the multi-drop to respond at the same time must 
be avoided. If more than one unit attempts to respond on the common transmit line, a "data col-
lision" will occur destroying both messages. 

Programming Instrument Identifiers  

The command PI is the only command used to set the Instrument I.D. for a given analyser. The instru-
ment can then be used standalone or as one of several multi-drop (daisy-chain) analysers. The format 
of this command is: 

PIXXX YYY<CR> 

Where: 

XXX is the unit I.D. 

YYY is the secondary unit I.D.  

• The parameter XXX is the unit I.D. and must be three characters.  

• Unit I.D.s such as 1 should be programmed as 001.  

• The second parameter YYY is an optional serial number. This serial number is reported in the 
response to the Bavarian command but is otherwise unused. 

• Only one analyser at a time may be programmed with an I.D. Do not issue this command with 
multiple units on a multidrop. 

Examples 

• The string PI001<CR> will program a unit to the I.D. of 001. 

• The string PI001 123 will program a unit to the I.D. of 001 with a serial number of 123. 
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Serial Command Sets 

This section describes the Bavarian Network and ML command sets available on the CM2050 using the 
instrument Command  mode. 

Bavarian Protocol Command Set  

Command  
{DA} 

Function  
Bavarian network command that returns the current instantaneous concentration. 

Format  
<STX>{DA}{<DEVICE I.D.>}<ETX><BCC1><BCC2> 

Device response  
<STX>{MD}{01}<SP><kkk><SP><+nnnn+ee><SP><ss><SP><ff><SP><mmm><SP> 
{000000[0000[}<SP><ETX><BCC1><BCC2 where: 

kkk = instrument ID 
+nnnn+ee = instantaneous gas concentration in ppb or mg/m3 
ss = status byte for both channels with the following bit map (positive logic): 

D0 = unused 
D1 = out of service 
D2 = instrument is in zero mode 
D3 = instrument is in span mode 
D4 = unused 
D5 = unused 
D6 = units (1=ppm, 0=mg/m3) 
D7 = instrument is performing a background cycle. 

ff = failure byte for both channels with the following bit map (positive logic): 

D0 = flow sensor failure 
D1 = instrument failure 
D2 = unused 
D3 = unused 
D4 = lamp failure 
D5 = temperature sensor failure 
D6 = unused 
D7 = unused. 

mmm = instrument serial number 

[0000] = the response will be 6 pad zeroes if the original or enhanced protocol is selected. If the Bavar-
ian protocol is selected, the response will be 10 pad zeroes. 

BCC1 = first byte of the block check calculation 
BCC2 = second byte of the block check calculation. 

The block check calculation is performed by clearing the block check number. An iterative EXCLUSIVE 
OR is performed on this number with every character in the message from the <STX> to the <ETX> 
(inclusive). The resulting value is converted into a two-digit pseudo hex number and sent out as BCC1 
and BCC2. 

Command  
{PI} 
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Function  
Bavarian network command that sets the device ID and serial number of the analyser. 

Format  
<STX>{PI}{<DEVICE I.D.>}<SP?{<INSTRUMENT SERIAL NUMBER>}<ETX> 
<BCC1><BCC2> 

Command  
{ST} 

Function  
Bavarian network command that sets the instrument mode to zero, span, or measure. 

Format  
<STX>{ST}{<DEVICE I.D.>}<SP>{COMMAND}<ETC><BCC1><BCC2> where: 
 
COMMAND = M for measure, N for zero, K for span, S to start a background cycle. 

 (ML) Command Set  

Note : The {TERMINATOR} can be either a <CR> or <LF>. The {<DEVICE I.D.>} = Three Digit Instru-
ment I.D. in ASCII Format. 

Command  
ABORT 

Function  
Commands the addressed device to abort the current mode and return to the measure mode. 

Format  
ABORT,{<DEVICE I.D.>}{TERMINATOR} 

Device response  
<ACK> if the unit under test is able to perform the command, <NAK> if not. 

Command  
DAVGC 

Function  
Sends the current average concentration data to the serial port. 

Format  
DAVGC,{<DEVICE I.D.>}{TERMINATOR} 

Device response  
{ GAS}<SPACE>{STATUS WORD}<CR><LF> 

All numbers are in floating point format. See the DCONC command for an explanation of the STATUS 
WORD. 

Command  
DAZSC 

Function  
Commands the addressed device to perform a zero/span cycle. The system returns to the measure 
mode when the cycle has completed. 

Format  
DAZSC,{<DEVICE I.D.<}{TERMINATOR} 
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Device response  
<ACK> if the unit under test is able to perform the command, <NAK> if not. 

Command  
DCOMM 

Function  
Performs a character dump to the serial output when called. 

Format  
DCOMM,{<DEVICE I.D.>}{TERMINATOR} 

Device response  
<ACK> if the unit under test performs a successful loopback, <NAK> if not. 

Command  
DCONC 

Function  
Sends the current instantaneous concentration data to the serial port. 

Format  
DCONC,{<DEVICE I.D.>}{TERMINATOR} 

Device response  
{GAS}<SPACE>{STATUS WORD}<CR><LF> 
 
All numbers are in floating point format. The STATUS WORD indicates the instrument status in hex 
using the following format: 
 
Bit 15 (MSB) = SYSFAIL 
Bit 14  = FLOWFAIL 
Bit 13  = LAMPFAIL 
Bit 12  = CHOPFAIL 
Bit 11  = CVFAIL 
Bit 10  = COOLERFAIL 
Bit 9  = HEATERFAIL 
Bit 8  = REFFAIL 
Bit 7  = PS-FAIL 
Bit 6  = HV-FAIL 
Bit 5  = OUT OF SERVICE 
Bit 4  = instrument is in zero mode 
Bit 3  = instrument is in span mode 
Bit 2  = instrument is performing a background 
Bit 1  = SET→PPM selected, CLEAR→MG/M3 
Bit 0 (LSB) = reserved. 

Command  
DEVENT 

Function  
Dumps the Event Log message buffer to the serial port. 

Format  
DEVENT, {<DEVICE I.D.>}{TERMINATOR} 

Device response  
#XX {Message #XX <CR><LF> OCCURRED AT HH:MM DD-MON-YY{<CR><LF> 
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The last 20 messages are reported. XX is the index into the event log message buffer; 20 = oldest point 
(reported first), 0 = newest point (reported last). 
The message field is null if no message exists. 

Command  
DGAIN 

Function  
Dumps gain data. 

Format  
DGAIN,{<DEVICE I.D.>}{TERMINATOR} 

Device response  
{INSTRUMENT GAIN},{ZERO OFFSET}<CR><LF> 

Command  
DINSTR 

Function  
Dumps INSTRUMENT STATUS MENU. 

Format  
DINSTR,{<DEVICE I.D.>}{TERMINATOR} 

Device response  
{STAT1},{STAT2},{STAT3},{STAT4},{STAT5},{STAT6},{STAT7},{STAT8}, 
{STAT9},{STAT10},{STAT11},{STAT12}<CR><LF> where: 
 
STAT1 = gas flow 
STAT2 = gas pressure 
STAT3 = reference voltage 
STAT4 = concentration voltage 
STAT5 = analog supply 
STAT6 = digital supply 
STAT7 = ground offset 
STAT8 = ozone generator flow 
STAT9 = high voltage 
STAT10 = lamp current, mA 
STAT11 = ambient pressure 
STAT12 = Startup flag (1 = in startup mode). 
 
Startup flag and ground offset are integers; all other numbers are in floating point format. The status 
field is null if it does not apply to the analyser type. 

Command  
DSPAN 

Function  
Commands the unit under test to enter the span mode and stay there. 

Format  
DSPAN,{<DEVICE I.D.>}{TERMINATOR} 

Device response  
<ACK> if the unit under test is able to perform the command, <NAK> if not. 

Command  
DTEMPS 
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Function  
Dumps SYSTEM TEMPERATURES MENU. 

Format  
DTEMPS,{<DEVICE I.D.>}{TERMINATOR} 

Device response  
{TEMP1},{TEMP2},{TEMP3},{TEMP4},{TEMP5},{TEMP6},{TEMP7},{TEMP8}, 
{TEMP9},{TEMP10}<CR><LF>  

TEMP1 = cell temperature 
TEMP2 = converter temperature 
TEMP3 = chassis temperature 
TEMP4 = flow temperature 
TEMP5 = cooler temperature 
TEMP6 = mirror temperature 
TEMP7 = lamp temperature 
TEMP8 = ozone generator lamp temperature 
TEMP9 = IZS temperature 
TEMP10 = manifold temperature. 
 
All temperatures are in floating point format. The temperature field is null if it does not apply to the ana-
lyser type. 

Command  
DTREND 

Function  
Dumps the requested trend buffer to the serial port. 

Format  
DTREND,{<DEVICE I.D.>},1,1,<PARAMETER>{TERMINATOR} where: 
PARAMETER = GASAVG for the last 100 averaged gas readings. 

Device response  
{INDEX}<SPACE>{PARAMETER}<CR><LF>  

INDEX is the index into the trend buffer. 0 = oldest point. Formatted as an integer. 
PARAMETER is the requested data in floating point format. 

Command  
DZERO 

Function  
Commands the unit under test to enter the zero mode and stay there. 

Format  
DZERO,{<DEVICE I.D.>}{TERMINATOR} 

Device response  
<ACK> if the unit under test is able to perform the command, <NAK> if not. 

Command  
PINID 

Function  
Programs the 50-pin device ID. 

Format  
PINID,{<DEVICE I.D.>},1,1,BBBBBBBB{TERMINATOR} where: 
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BBBBBBBB is the desired bit pattern in binary format to be programmed into the device ID. The most 
significant bit is on the left, least significant bit on the right (for example, 10100101 would correspond to 
a device ID of A5 hex or 165 decimal). 

Device response  
<ACK> 

Command  
REMOTE 

Function  
Puts the instrument in the VT-100 compatible terminal mode. All of the menus (with the exception of the 
trend displays) become available to a remote controller through the serial port. The remote PC (an 
ANSI terminal may also be used) should be configured as follows: 
 
PROCOMM+: Translation table off, ANSI terminal mode, 8 bits, 1 stop, no parity (no hardware hand-
shaking required). 
 
Windows: Terminal mode (accessory), terminal emulation = VT-100, communications settings = 9600 
(or whatever the current instrument host baud rate is), 8 bits, 1 stop, no parity. 
 
An ANSI terminal should be configured as follows: 
 
WYSE WY-60 or WY-75: VT-100 emulation, full duplex. 
 
WYSE WY-50: Not recommended (no ANSI mode). 
 
Recommended baud rate is at least 4800 baud. The following (remote terminal) keys are now active 
(using numeric keypad with NUM LOCK enabled on remote terminal): 
 
 Key Key Label Function 
Enter Enter Enter 
 7 Home Exit 
 9 Pg Up Page up 
 8 Up arrow Up 
 2 Down arrow Down 
 6 Right arrow Select 

Format  
REMOTE,{<DEVICE I.D.>}{TERMINATOR} 

Device response  
<ACK>, then clearscreen, then menu display. 

Command  
RESET 

Function  
Reboots the instrument (software reset). 

Format  
RESET,{<DEVICE I.D.>}{TERMINATOR} 

Device response  
<ACK> 


