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COMPONENTES TÉCNICOS QUE FORMAN PARTE DE LA PROPUESTA 

REQUERIDA. 

1) Propuesta de cumplimiento alternativo hasta la obtención de 

Resolución de Calificación Ambiental Aprobatoria 
 

Con fecha 10 de abril del 2017, Enaex Servicios S.A. Planta Río Loa, presenta carta para someterse a 

proceso de Autodenuncia frente a la DSC de la SMA, acogiéndose al artículo 41 de la LO-SMA.  

Durante la primera contestación realizada con fecha 6 de junio de 2017, en respuesta a la Resolución 

Exenta D.S.C. No. 000401 de 5 de mayo del mismo año, se indicó que los estanques utilizados para 

el almacenamiento de sustancias corrosivas para operación de Planta DENSAC, son los siguientes: 

Tabla 1. Estanques declarados en Primera Contestación de Enaex a SMA con fecha 6 de 
junio de 2017 

Producto T Capacidad (Kg) 

HNO3 102 A 53.000 

HNO3 102 B 53.000 

HNO3 38 A 40.000 

HNO3 38 B 39.000 

HNO3 39 60.000 

HNO3 24 45.000  

TOTAL 290.000 

 

En la Tabla 1. Estanques declarados en Primera Contestación de Enaex a SMA con fecha 6 de junio 

de 2017, se centra el hecho constitutivo de infracción a LO-SMA, debido a que la capacidad de 

almacenamiento total de la unidad es de 290.000 kilógramos, debiendo someterse al Sistema de 

Evaluación de Impacto Ambiental SEA, previo a su construcción y funcionamiento. 

La propuesta de Enaex Servicios S.A. para cesar la infracción, consta de disminuir la capacitad de 

almacenamiento de las sustancias en comento, por debajo de lo establecido en la letra ñ.4 del 

artículo 3 del Decreto Supremo N°40 del Reglamento del Sistema de Evaluación de Impacto 

Ambiental, se mantendrán los siguientes estanques en operación: 
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Tabla 2. Estanques que se mantendrán en operación 

Producto T Capacidad (Kg) 

HNO3 102 A 53.000 

HNO3 38 A 40.000 

H2SO4 21 17.000 

TOTAL 110.000 

 

Los cuales suman una capacidad de almacenamiento de 110.000 kilógramos, bajo lo establecido en 

el instrumento legal mencionado en párrafo anterior. 

El estanque 21 pertenece a otro proceso ajeno al autodenunciado, a una unidad de almacenamiento 

que no corresponde a unidad DENSAC, la cual ha sido habilitada para contener ácido sulfúrico con 

una capacidad de 17.000 kilógramos. 

Los estanques que se muestran en la siguiente tabla, serán bloqueados para evitar su uso.  

Tabla 3. Estanques deshabilitados para almacenamiento y bloqueados 

Producto T Capacidad (Kg) 

HNO3 102 B 53.000 

HNO3 38 B 39.000 

HNO3 39 60.000 

HNO3 24 45.000 

 

A continuación se adjuntan fotografías que evidencian el bloqueo operacional en comento, el cual 

consiste en un dispositivo físico con candado que inhabilita la operación de la válvula, el cual se 

encuentra identificado con una tarjeta indicando la prohibición de su uso, siendo el responsable de 

llave, Gerente de Planta. 

Ilustración 1. Modelo Tarjeta Bloqueo Indicando como responsable a Gerente de Planta 
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Ilustración 2 Registro Fotográfico de Bloqueo a Estanque 102 B de Capacidad 53.000 kg, 
que almacena HNO3 al 60% 
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Ilustraciónes 3 Registro Fotográfico de Bloqueo a Estanque 38 B de Capacidad 39.000 kg, 
que almacena HNO3 al 99% 
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Ilustraciónes 4 Registro Fotográfico de Bloqueo a Estanque 39 de Capacidad 60.000 kg, que 
almacena HNO3 al 99% 
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Ilustraciónes 5 Registro Fotográfico de Bloqueo a Estanque 24 de Capacidad 45.000 kg, que 
almacena HNO3 al 60% 
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La operación de Planta DENSAC no se ve afectada por la capacidad de almacenamiento de 110.000 

kilógramos, y seguirá operando con una capacidad de producción de 1.022 kg/hr de ácido Nítrico y 

55 kg/hr de ácido sulfúrico. Como se estableció anteriormente, solo se ve afectada la disponibilidad 

stock de emergencia que posee la planta que se encuentra para otros procesos.  

Para asegurar la producción con capacidad de almacenamiento indicada anteriormente, es 

necesario aumentar la periodicidad de ingreso y salida de camiones con ácido sulfúrico y nítrico a 

Planta DENSAC (autorizada por RCA N°871/2013 “Transporte de Sustancias Peligrosas Enaex 

Servicios S.A.). 

Según la primera contestación realizada por Enaex Servicios S.A., se establece lo siguiente: 

La unidad DENSAC tiene como principal función concentrar ácido nítrico hasta un 98%. El proceso 

mediante el cual se concentra el ácido nítrico es el de destilación extractiva, que consiste en hacer 

pasar flujos de ácido nítrico al 60% proveniente del estanque 102 A y ácido sulfúrico al 89% 

proveniente de Nitrador Biazzi, retirando el agua del ácido nítrico y llevando su concentración desde 

un 60% hasta un 98%. Paralelamente, el ácido sulfúrico será almacenado en un estanque de 17.000 

kilógramos de disponibilidad, el cual no fue considerado como unidad de almacenamiento de la 

Autodenuncia, debido a que no pertenece a operación DENSAC. Esta adecuación operacional fue 

necesaria para poder disponer de una capacidad de almacenamiento inferior a 120.000 kilógramos, 

según letra ñ.4 del artículo 3 del DS N° 40. 

Con excepción de los estanques de almacenamiento, todos los equipos que participan en estos 

procesos están hechos de vidrio especial tipo pyrex (borosilicato), incluyendo los anillos raschig que 

se encuentran dentro de la columna de destilación, ya que es el material que mejor tolera altas 

concentraciones de ácido a altas temperaturas. 

El ácido nítrico que se concentra en esta unidad llega a Planta en camiones desde Planta Prillex 
Mejillones (RCA vigente para el transporte de sustancias peligrosas para toda la Región de 
Antofagasta), además de efluentes provenientes desde nitradores, a una concentración del 60% y 
el ácido sulfúrico proviene de la planta Biazzi. 
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2) Análisis detallado de tipología global o múltiple (examen del Artículo 

3 del RSEIA, para descartar, con este diagnóstico normativo ambiental, 

que la nueva modalidad operacional limitada o restringida, de la planta 

en Autodenuncia (del cumplimiento alternativo de las obligaciones del 

Regulado, por virtud del Artículo 41 de la LO-SMA), pueda constituir o 

ser causal de ingreso al SEIA (ingreso por letra) por una causal 

reglamentaria diferente a las contempladas en la DIA. 
 

El proyecto debió haber ingresado al Sistema de Evaluación de Impacto Ambiental, dentro de la 

siguiente tipología, según lo establecido en el Artículo 3 del Decreto Supremo N°40 (RSEIA). 

Letra ñ) Producción, almacenamiento, transporte, disposición o reutilización habituales de 

sustancias tóxicas, explosivas, radioactivas, inflamables, corrosivas o reactivas.  

Específicamente la actividad ingresa por numeral ñ.4, el cual establece: 

“Producción, disposición o reutilización de sustancias corrosivas o reactivas que se realice durante 

un semestre o más, y con una periodicidad mensual o mayor, en una cantidad igual o superior a 

ciento veinte mil kilógramos diarios (120.000 kg/día).  

Capacidad de almacenamiento de sustancias corrosivas en una cantidad igual o superior a ciento 

veinte mil kilógramos (120.000 kg).  

Se entenderá por sustancias corrosivas, aquellas señaladas en la Clase 8 de la NCh 382. Of 2013, o 

aquella que la reemplace” 

De acuerdo a actividad de Planta DENSAC, produce una cantidad de ácido nítrico al 98% de 24.500 

kg/día, para lo cual se requiere de 1.300 kg/día de ácido sulfúrico  (25.800 kg/día total), cantidad 

nominal muy por debajo de los 120.000 kg/día que indica la norma como estándar para ser 

ingresado al Sistema de Evaluación de Impacto Ambiental (SEIA). Sin embargo, esta planta posee un 

sector de estanques con una capacidad de almacenamiento máxima de 290.000 kg (sumatoria de 

capacidades de almacenamiento de los estanques), lo cual excede los 120.000 kg establecidos en el 

RSEIA, indicado en el literal ñ.4. Sin embargo, para cumplir con el requisito establecido 

anteriormente, se ha modificado el almacenamiento de Planta DENSAC a una capacidad total de 

110.000 kg, para cesar de infracción al Decreto Supremo N°40, del cual ha sido objeto la 

Autodenuncia de Enaex Servicios S.A., según lo establecido en carta enviada el día 10 de abril del 

2017 a la División de Sanción y Cumplimiento de la Superintendencia de Medio Ambiente. 
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3) Aportación a la Autoridad de antecedentes de construcción de las 

piscinas DENSAC (capas impermeabilizantes, cámara de registro, 

facturas de compra materiales) 
 
Planta DENSAC cuenta con dos piscinas de evaporación, con capacidad máxima de 462 m3 cada una, 
ubicadas en el sector Noreste de la Torre como se ilustra en la siguiente imagen: 
 

Ilustración 6. Imagen aérea de Piscinas de Evaporación DENSAC 

 
 
 
Cada piscina tiene una capacidad de volumen de 462 m3, y 37,30 x 37,30 metros en su cara superior 
y 36,6 x 36,6 metros, en su cara inferior, con una altura operacional de 0,54 metros (altura de diseño 
total de 0,98 metros). La forma geométrica de las piscinas también es similar a un trapecio invertido. 
 
Las dos piscinas de evaporación cuentan con un sistema de impermeabilización que evita la 
infiltración de RILes al suelo. Este sistema consiste en cuatro tipos de membranas dispuestas de la 
siguiente manera:  
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Ilustración 7 Perfil de Sistema Impermeabilizante 

 
 

Como la imagen ilustra, el sistema impermeabilizante cuenta de 4 capas: 

 Cubierta principal: compuesta por Geomembrana de 2 mm de espesor de HDPE;  

 Sistema Drenante: compuesta por una Geogrilla de 5 mm de espesor en HDPE;  

 Cubierta de Seguridad: compuesto por una geomembrana de HDPE de 1 mm de espesor, 
esencial en la detección de fugas; y  

 Capa de Protección: geotextil no tejido agujado con filamento continuo 100% poliéster.  
 
Además, estas piscinas cuentan con un sistema de contención y detección de filtración, ubicado en 

la esquina inferior derecha, como se muestra en la Ilustración 8 Plano piscina Evaporación, que 

consta de una pendiente de 1% guiada hacia un extremo del fondo de la piscina. En la eventualidad 

de una filtración, el RIL se canaliza hacia dicho lugar a través de la membrana que compone el 

Sistema Drenante, en este lugar existe un punto de registro que permite detectar mediante 

mediciones manuales si se han producido filtraciones. 
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Ilustración 8 Plano piscina Evaporación 

 

Se acompaña el plano que indica el detalle de las piscinas de evaporación, como Anexo A 
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4) Documentación técnica de torre de absorción, donde se exhiben y 

muestra memorias de cálculo, su descripción de funcionamiento e 

información de sus capacidades. 
 

La torre de absorción es un equipo diseñado para captar los gases producidos en el proceso de 

concentración de ácidos, y recircularlos a la misma planta DENSAC como ácido diluido. Está provista 

de tres columnas de acero inoxidable 316L. 

El grado 316L, tiene un más bajo contenido de carbono, lo cual aumenta la temperatura de 

resistencia a la corrosión intergranular, además de mejorar su soldabilidad. Mientras que la adición 

de Molibdeno le confiere una alta resistencia a la corrosión por pitting, no es templable ni magnético 

y tiene gran resistencia a la acción corrosiva de reactivos químicos, en especial al ácido sulfúrico. 

Las columnas cuentan con relleno del tipo anillo raschig plástico de bolas, lo que facilita la 

interacción de la fase líquida estacionaría y la fase móvil gaseosa. 

El proceso de absorción comienza con la entrada de gases nitrosos a la unidad. Los gases 

provenientes de DENSAC son succionados hacia la torre de absorción por el ventilador V-1201. 

A medida que los gases nitrosos se desplazan por las columnas de la torre, son absorbidos por una 

corriente de ácido diluido en cada una de las columnas. 

En contracorriente se ingresa “agua fresca” a la primera torre (TK-1210), esta agua es recirculada 

por la bomba (P-1210) desde la Torre TK-1210 donde se absorben los gases nitrosos antes de ser 

enviados a la atmósfera (ANEXO C: Informe Monitoreo de Calidad del Aire, por Algoritmo SPA). En 

el conjunto de torres TK-1220 se recircula acido diluido (concentración aproximada de 10%) con la 

bomba P-1220. En la torre TK-1230 se recircula el ácido diluido, entre 50% y 60% mediante bombeo 

(P-1230). 

Todas las corrientes de recirculación son enfriadas con agua proveniente de intercambiadores 

tubulares IC-1210, IC-1220 e IC-1230 respectivamente. 

El agua se desplaza por rebalse desde la Torre TK-1210 hacia TK-1220 y luego desde TK-1220 hacia 

TK-1230, de esta forma se mantiene el nivel de líquido en el sistema. 

Con el objetivo de mejorar la remoción de NOx presente, se habilitaron enfriadores de agua en cada 

recirculación de agua desde la base, se instaló una bomba centrífuga en el conjunto de torre 2, 

operando en forma independiente de la primera torre; se instaló un estanque estabilizador de nivel 

en el flujo de alimentación de la torre 1, las torres de absorción son automatizadas para su manejo 

y medición de parámetros desde sala de control DENSAC. 

En el Anexo B se encuentra documentación de respaldo del proyecto de Torre de Absorción. 
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5) Análisis de aire (emisión de NOx) perimetral a la Planta DENSAC. 

Verificación de que no existe impacto al ambiente (recursos naturales) 

o a comunidad cercana alguna. 
Enaex Servicios S.A. ha realizado análisis de calidad de aire en NOx, a través de empresa Algoritmo 

SPA, el cual se encuentra calificado como una Entidad Técnica de Calificación Ambiental, con código 

ETFA 015-01 bajo Resolución Exenta N° 178/2017 

Planta DENSAC se encuentra emplazada en los vértices 

Tabla 4. Coordenadas de vértices Planta DENSAC 

Vértices 

Coordenadas UTM Sistema de Referencia WGS 

84 

Norte (m) Este (m) 

V1 7.509.982 505.282 

V2 7.509.976 505.291 

V3 7.509.982 505.294 

V4 7.509.987 505.285 

 

La ubicación referencial se Planta DENSAC se ilustra a continuación: 

Ilustración 9. Referencia ubicación Planta DENSAC 
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Es por ello que se identificaron 4 puntos de gran interés para evaluar la calidad de aire con respecto 

a NOx, en sectores aledaños a Planta DENSAC, siendo estos los siguientes: 

 

Tabla 5. Coordenadas Puntos de Medición Calidad del Aire  

Descripción 

Coordenadas UTM Sistema de Referencia 

WGS 84 

Norte (m) Este (m) 

Complejo Deportivo Radomiro Tomic 7.510.756 506.428 

Condominio Enaex 7.511.455 504.225 

Casino Enaex 7.509.954 505.111 

SKC 7.510.756 506.428 

 

Dichos puntos son ilustrados en referencia a Planta DENSAC en la siguiente imagen: 

Ilustración 10. Ubicación referencial de puntos monitoreados 

 

El resultado de la campaña de monitoreo demuestra que las emisiones NO2 de Planta DENSAC se 

encuentran por debajo de la norma. 

Se adjunta informe de Algoritmo sobre Estudio de Calidad de Aire en Anexo C de este documento. 
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ANEXO A 

DOCUMENTACIÓN TÉCNICA DE PISCINAS DE EVAPORACIÓN 
 Facturas de trabajo 

 Planos de Piscinas de Evaporación 
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ANEXO B 

DOCUMENTACIÓN TÉCNICA TORRE DE ABSORCIÓN 
 Planos 

 Facturas 

 Fichas Técnicas Equipos 
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SPECIFICATIONS

FEATURES

DATA SHEET ZKJ

NDIR TYPE INFRARED GAS ANALYZER
(5-COMPONENT ANALYZER)

This gas analyzer (ZKJ) is capable of measuring the con-
centrations of NO, SO2, CO2, CO, CH4, N2O and O2 com-
ponents in sample gas.  
NO, SO2, CO2, CO, CH4 and N2O are measured by non-
dispersion infrared method (NDIR), while O2 is measured 
by built-in type paramagnetic method sensor or external-
mount type zirconia method sensor.  A maximum of 5 
components including O2 (max. 4 components except for 
O2 measurement) are simultaneously measurable.  
The mass flow type twin detector of high sensitivity and 
reliability adopted in the infrared ray method detection 
block makes the measurement hardly affected by interfer-
ing components.   
In addition, a microprocessor is built in and a large-size 
liquid crystal display is equipped for easier operation, 
higher accuracy and more functions. 
Optimum as an analyzer unit of measurement system 
for combustion exhaust gas from refuse incinerator and 
boiler, or gas from different industrial furnaces.

Standard Specifications 

Principle of measurement: 
	 NO, SO2, CO2, CO, CH4, N2O; 
				   Non-dispersion infrared-ray absorption 

method
				   Single light source and double beams 

(double-beam system) 
			  O2	 ; Paramagnetic O2 sensor (built in) or zir-

conia O2 sensor (externally installed) 
Measurable gas components and measuring range:

1.		 Measure five components including O2 simultaneously 
and continuously

 		 Simultaneously and continuously measures up to four 
components out of NO, SO2, CO, CO2, CH4 and N2O, 
plus O2, or up to totally five components.

2. 	Hardly affected by interference by other gases
 		 The mass flow type twin detector of high sensitivity 

and reliability adopted makes the measurement hardly 
affected by interfering components, ensuring a stable 
operation.

3. 	Equipped with abundant functions
 		 O2 conversion, average value computation, automatic 

calibration, one touch calibration, upper/lower limit 
alarm, remote measurement range changeover, range 
identification signal output, etc. incorporated can 
configure applications to match particular uses.

4. 	Easy-to-see large LCD unit
 		 The large LCD unit adopted allows observing easily 

the indicat ion of a l l measured components and 
computation values.

 		 The interactive operation facilitates setting.
5. 	19 inch rack mount structure
		 The mainframe unitized to 19 inch rack type and 

electrical signal input/output terminal unit also unitized 
easily configure a gas analyzer system.

6. 	Maximum range ratio is 1 to 25
		 Measuring ranges are changeable.
7. 		Drift +/-1% FS/week (more than 0 to 200ppm range)

• Max. 5 components measurement including O2.
• Measuring range ratio	 ≤ 1:5 (O2)
						     ≤ 1:25 
						       (except for O2)
• Measuring ranges are changeable between 

the specified minimum and maximum range
	 Settable one range or two ranges
• When only N2O analyzer is used,  make sure 

not to contain any components other than 
N2O. 
Multicomponent analyzers including N2O 
analyzer + CO2 analyzer are used for sludge 
incineration. In this case, the range of N2O is 
0 to 200ppm/500ppm, and the range of CO2 
is 0 to 10%/20%.

		 *For measurable components and possible combinations
 		   of measuring ranges, refer to Tables 1-(1) to (3). 

Minimum range Maximam range

CO2

CO

N2O
O2 

(built in)

O2 
(External Zirconia)

0 – 50ppm
0 – 100vol%
0 – 100vol%

0 – 2000ppm

0 – 25vol%

0 – 200ppm

CH4 0 – 100vol%0 – 200ppm

0 – 5vol%

0 – 20ppm

0 – 25vol%0 – 5vol%

NO
SO2 0 – 50ppm

0 – 5000ppm
0 – 10vol%

0 – 50ppm
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Measured value indication: 
			  Digital indication in 4 digits
			  (LCD with back light)
			  • Instantaneous value of each component
			  • Instantaneous value after O2 conversion
 			  (only in NO, SO2, CO measurement 

with O2)
			  • Average value after O2 conversion
			  (only in NO, SO2, CO measurement 

with O2)
			  • O2 average value 
Analog output signals: 

*	Inputs/outputs of analog signals are 
possible by combining with the input/
output terminal module.

			  4 to 20mA DC or 0 to 1V DC, 
			  non-isolated output ; 12 points max.
			  max.load	550Ω. for 4 to 20 mA DC 
			  min.load 100kΩ. for 0 to 1V DC   

*	Refer to Table 2, for the channel No. 
of displayed values and analog output 
signals.

Analog input signal:
			  For signal input from externally installed 

O2 sensor.
Signal requirement;

(1)	Signal from Fuji’s Zirconia O2 sen-
sor (TYPE: ZFK7)

(2)	0 to 1V DC from an O2 sensor
			  Input section is not isolated.  This fea-

ture is effective when an O2 sensor is 
not built in. 

			  (Depend on O2 input signal, measured 
concentration indication and O2 conver-
sion.)

Relay contact output:	
			  1a contact (250V AC/2A, resistive load) 
			  Instrument error, calibration error, 

range identification, auto calibration 
status, pump ON/OFF, peak alarm. 

			  1c contact (250V AC/2A, resistive load 
selectable 6 outputs) 

				   High/Low limit alarm contact output. 
				   Power disconnection alarm.

* All relay contacts are isolated mutu-
ally and from the internal circuit.  

Contact input:	 No-voltage contact (ON/0V, OFF/5V
			  DC, 5mA flowing at ON) 

Remote range switch, auto calibra-
tion remote start, remote holding, 
average value resetting,  pump ON/
OFF 

			  Isolated from the internal circuit with  
photocoupler.  Contact inputs are not 
isolated from one another. 

Transmission output: 
			  Solenoid valve drive signal for automat-

ic calibration.
			  Transistor output (100mA or less)
Power supply: 	 Voltage rating	 ;	 100V to 240V AC
			  Allowable range	;	 85V to 264V AC
			  Frequency	 ;	 50Hz/60Hz
			  Power consumption; 250VA max.
			  Inlet	 ;	 Conform to EN60320 	

	 	 Protection Class 1
Operating conditions:
		  	 Ambient temperature	;	 -5°C to 45°C 
			  Ambient humidity	 ;	90% RH max.,
					    non-condensing 

Storage conditions:
			  Ambient temperature; -20°C to 60°C 
			  Ambient humidity	 ;	100% RH max.,
					    non-condensing 
Dimensions (H x W x D):
			  Analyzer main unit;			 

	 177 x 483 x 600mm
			  Input/output terminal module; 
				   164 x 318 x 55mm 
Mass:	 Approx. 22 kg (only Analyzer) 
Finish color: 	 Front panel;	 Off-white (Munsell 10Y7.5/0.5 

or equivalent) 
			  Casing; Plating, Steel-blue (gray) 
Enclosure: 	 Steel casing, for indoor use 
Material of gas-contacting parts:
			  Gas inlet/outlet; SUS304
			  Sample cell; SUS304,chloroprene rubber 
			  Infrared-ray transmitting window; CaF2

			  O2 sensor sample cell : SUS316
			  Internal piping; Toaron, Teflon 
Gas inlet/outlet:	 Rc1/4 or NPT1/4 internal thread
Purge gas flow rate:1L/min ( when required)
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Standard Functions 
Output signal holding: 
			  Output signals are held during manual 

and auto calibrations by activation of 
holding (turning “ON” its setting). 

			  The values to be held are the ones just 
before start calibration mode or setting 
value.

			  It is selectable. 
			  Indication of instantaneous values will 

not be held. 
Remote output holding: 
			  Output signal is held at the latest value   

or setting value by short-circuiting the 
remote output holding input terminals. 

			  Holding is maintained while the termi-
nals are short-circuited.  Indication of 
instantaneous values will not be held. 

Switch ranges : 
			  The switch ranges is available in manu-

al, auto, and remote modes.  Only pre-
set switch method is effective.

		 Manual:	 Allows range to switch by key operation.
		 Auto:	 Allows range to switch from low to high 

range when 90%FS or more is available 
in the low range.

			  Allows range to switch from high to 
low range when 80%FS or less is avail-
able in the low range. 

		 Remote:	 No-voltage contact input (for measur-
able components)

			  Allows range to switch via an external 
signal when remote range switch input 
is received.

			  When the contact input terminals for 
each component are short-circuited, 
the first range is selected, and it is 
switched to the second range when the 
terminals are open.

Range identification signal: 
			  The present measuring range is identi-

fied by a contact signal.  
			  The contact output terminals for each 

component are short-circuited when 
the first range is selected, and when 
the second range is selected, the ter-
minals are open.  

Auto calibration: 
			  Auto calibration is carried out periodi-

cally at the preset cycle.  
			  When a st andard gas cy l inder for 

cal ibration and a solenoid valve for 
opening/closing the gas flow line are 
prepared externally by the customer, 
calibration will be carried out with the 
solenoid valve drive contacts for zero 
calibration and each span calibration 
turned on/off sequentially at the set 
auto calibration timing. 

		 Auto calibration cycle setting:
			  Auto calibration cycle is set. 
			  Setting is variable within 1 to 99 hours (in 

increments of 1 hour) or 1 to 40 days (in 
increments of 1 day).  

		 Gas flow time setting:
			  The time for flowing each calibration 

gas in auto calibration is set. 

			  Settable within 60 to 900 seconds (in 
increments of 1 second) 

Auto calibration remote start: 
			  Auto calibration is carried out only once 

according to an external input signal.  
Calibration sequence is settable in the 
same way as the general auto calibra-
tion. 

			  Auto calibration is started by opening 
the auto calibration remote start input 
terminals after short-circuiting for 1.5 
seconds or longer.    

Auto zero calibration: 
			  Auto zero calibration is carried out peri-

odically at the preset cycle.
			  This cycle is independent on “Auto cali-

bradion” cycle.
			  When zero calibration gas and solenoid 

valve for opening/closing the calibration 
gas flow line are prepared externally 
by the customer, zero calibration will 
be carried out with the solenoid valve 
drive contact for zero calibration turned 
on/off at the set auto zero calibration 
timing.

           Auto zero calibration cycle setting:
	 Auto zero calibration cycle is set.
	 Setting is variable within 1 to 99 

hours (in increments of 1 hour) or 
Setting is variable within 1 to 40 days 
(in increments of 1 day)

           Gas flow time setting:
	 The timing for flowing zero gas in 

auto zero calibration is set.
	 Settable 60 to 900 seconds (in incre-

ments of 1 second)
High/Low limit alarm: 
			  Alarm contact output turns on when 

measurement value reach to the preset 
high or low limit alarm value. 

			  Contacts close when the channel value 
of each channel becomes larger than 
the high alarm limit value or smaller 
than the low alarm limit value.  

Instrument error contact output: 
			  Contacts close at occurrence of ana-

lyzer error No. 1, 3 or 10. 
Calibration error contact output: 
			  Contacts close at occurrence of manual 

or auto calibration error (any of errors 
No. 4 to 9).  

Auto calibration status contact outputs: 	
			  Contacts close during auto calibration. 
Pump ON/OFF contact output: 
			  Dur ing measurement, th is contact 

close.  While calibration gas is flowing, 
this contact open.  This contact is con-
nected in power supply of pump, and 
stop the sample gas while calibration 
gas flowing.
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Standard Requirements for Sample Gas 
Flow rate	 : 0.5L / min ±0.2L / min 
Temperature	 : 0 to 50°C
Pressure	 : 10 kPa or less (Gas outlet side should 

be open to the atmospheric air.) 
Dust	 : 100µg/Nm3 or less in particle size of 

1µm or less 
Mist	 : Unallowable 
Moisture	 : Below a level where saturation occurs 

at 2°C (condensation unallowable). 
Corrosive component:
			    1 ppm or less
Standard gas for calibration:

		  Zero gas	; Dry N2 
		  Span gas	 ; Each sample gas having 

concentration 90 to 100% 
of its measuring range (rec-
ommended). 			 
Gas beyond concentration 
100%FS is unusable. 

		  In case a zirconia O2 analyzer is installed 
externally and calibration is carried out 
on the same calibration gas line: 

		  Zero gas	 ;	Dry air or atmospheric air 
				    (provided without CO2 sen-

sor)
		  Span gas	 ; For other than O2 measure-

ment , each sample gas 
having concentrat ion 90 
to 100% of its measuring 
range. 

			   For O2 measurement, O2 
gas of 1 to 2 vol%.

Performance 
Repeatability	 : ±0.5% of full scale 
Linearity	 : ±1% of full scale
Zero drift	 : ±1% of full scale/week 
	     (±2% of full scale/week; range be	

  tween 0 to 50ppm and 0 to 200ppm)
	     (±2% of full scale/day; smaller than 	

  0 to 50ppm range)
Span drift	 : ±2% of full scale/week
 	     (±2% of full scale/day; smaller than 	

  0 to 50ppm range)
Response time	 : 
(for 90% FS response) 
	   15 sec electrical response 
		  Within 60 seconds including replace-

ment time of sampling gas (when gas 
flow rate is 0.5L/min)

		  Gas replacement time depends on the 
number of measuring components,and  
measuring range

Optional Functions 
O2 conversion: 	 Conversion of measured NO, SO2 and 

CO gas concentrations into values at 
standard O2 concentration 

				   Conversion formula:  C =            × Cs

			  C	 : 	Sample gas concentration after O2 
conversion 

			  Cs	: Measured concentration of sample 
gas 

			  Os	: Measured O2 concentration 
			         (Limit settable, 1 to 20%O2)
			  On: Standard O2 concentration (value 

changeable by setting; 0 to 19%O2) 
Average value after O2 conversion and O2 average valu
ecalculation: 	 The result of O2 conversion or instanta-

neous O2 value can be outputted as an 
average value in the preset period of 
time.  

			  Used for averaging is the moving aver-
age method in which sampling is car-
ried out at intervals of 30 seconds.  

			  (Output is updated every 30 seconds.  
It is the average value in the deter-
mined period of time just before the 
latest updating.) 

			  Averaging time is settable within 1 to 
59 minutes (in increments of 1 min-
ute) or 1 to 4 hours (in increments of 1 
hour).  

Average value resetting: 
			  The above-mentioned output of average 

value is started from the initial state by 
opening the average value resetting in-
put terminals after short-circuiting for 1.5 
seconds or longer.  

			  Output is reset by short-circuiting and 
restarted by opening.  

CO concentration peak count alarm:
		 (added only for CO/O2 measurement) 
			  Alarm output turns on according to the 

preset concentration and count.  
			  Whenever the instantaneous value of 

CO exceeds the preset concentration 
value, count increments.  If the count 
exceeds the preset value in one hour, 
the alarm contacts close. 

Communication function:
			  RS-232C (9pins D-sub)
			  Half-duplex bit serial
			  Start-stop synchronization
			  ModbusTM protcol
			  Contents: Read/Wright parameters
				   Read measurement concen-

tration and instrument status
			  Remark: 	 When connecting via RS-485 in-

terface, a RS-232C  RS-485 
converter should be used.

21–On
21–Os
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Installation Requirements 
• Indoor use.  (Select a place where the equipment does 

not receive direct sunshine, draft/rain or radiation from 
hot substances.  If such a place cannot be found, a roof 
or cover should be prepared for protection.)  

• Avoide a place where receives heavy vibration 
• Select a place where atmospheric air is clean 

EC Directive Compliance 

The product conforms to the requirements of the Low 
Voltage Directive 73/23/EEC and EMC directive 89/336/
EEC (as amended by Directive 92/31/EEC), both as 
amended by Directive 93/68/EEC.
It conforms to following standards for product safety and 
electromagnetic compatibility ;

EN61010-1 : 2010	 Safety requirements for electr ical 
equipment for measurement, control 
and laboratory use.

	 “Installation Category II”
	 “Pollution Degree 2”
EN61326-1 : 2006, EN61326-2-3 : 2006
	 Electrical equipment for measurement, 

control and laboratory use — EMC re-
quirements.

   *The product mounted in a steel enclosure conforms 
to the requirements of EMC directive.
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Principle diagram of paramagnetic type measurement (For O2) 

Output

Indication
Signal processing
and calculation block 

Preamplifier

Gas outlet

Gas inlet Measuring
cell

Mirror

Magnetic field

Photodiode

Permanent
magnet

Permanent
magnet

LED

Dumbbell

Principle diagram of NDIR type measurement (For NO, SO2, CO2, CO, CH4, N2O) 

Sample gas
outlet

A
C

 a
m

p
lif

ie
r

O
p

er
at

in
g

 k
ey

s

In
d

ic
at

io
n

G
ai

n
 c

h
an

g
eo

ve
r

Sample cell

Sample gas
inlet

Trimmer Reference cell

Interference compensating 
detector

Distribution cell
(interference filter)

Infrared (single)
light source

Motor

Rotary sector

Sector
sync. signal

O2 sensor

(option)
A/D

CPU

IndicatorD/AExternal input / Contact output

RAM

ROM

Output
0 to 1V or
4 to 20mA DC
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Example configuration of gas sampling system

for NOx
measurement

O2

NO, SO2

(1) Gas extractor

Gas inlet tube

15° or larger (4) Gas aspirator

(2) Mist filter

(5)

(3) Gas conditioner

Gas outlet

Drain

Electronic
gas cooler

(8) Flowmeter(7) Membrane filter

(7) Membrane
     filter

CO, CO2
(O2)

NO
/N2

N2

or
Air

(9) Standard gas

ZERO NO

SO2

/N2

SO2

CO2

/N2

CO2

CO
/N2

CO

O2

/N2

O2

(6) Solenoid valve

Pressure
reducing valve

Infrared gas
analyzer main 
unit

ZKJ Unit

(11) NO2/NO
converter

(10) Zirconia
       O2 sensor

Functions of Individual Components
(1)	Gas extractor:	Gas extractor with a heating type
			  stainless steel filter of standard mesh 

40µm 
(2)	Mist filter:	 For separation of drain and removal of 

dust and mist
(3)	Safety drain trap:	
			  Prevention of drain from being sucked 

and composite operation of constant-
pressure bubbler 

(4)	Gas aspirator:	For aspiration of sample gas (sample 
			  gas flow rate approx. 2L/min) 
(5)	Electronic gas cooler: 
			  Dries the moisture in sample gas to a 

dew point of approx. 3°C. 
(6)	Solenoid valve:Used for introducing calibration gas. 
(7)	Membrane filter: 
			  PTFE filter used to eliminate fine dust 

particles and permit monitoring of dust 
adhering condition on the front panel of 
the gas analyzer.  

(8)	Flowmeter: 	 Adjusts and monitors the flow rate of 	
			  sample gas.  
(9)	Standard gas:  Reference gas used for calibrating zero 
			  and span of the analyzer. Total 6 cylin-

ders required for air, zero gas, span gas 
NO, SO2, CO, CO2 and O2. 

(10)Zirconia O2 sensor:
			  (This is not necessary in case when the 

zirconia type O2 sensor is built-in.)
	 External zirconia oxygen sensor used 

for measuring the oxygen concentration 
(0 to 25%) in sample gas. 

(11)Converter:	 Added to NOx analyzer.  
			  A special catalyst material for efficient 

conversion of NO2 gas to NO is used.

*(Note)	 For each gas sampling device, refer to the sepa-
rate Data Sheet for each gas sampling device.

The following illustrates a typical system configuration for five component gas measurement for monitoring combustion 
exhaust gas from boiler, refuse incinerator, etc.
Contact FUJI ELECTRIC for system configuration matching the particular use or further information.
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CODE SYMBOLS
Description 

note 10
note 10
note 10
note 10
note 10
note 10
note 10

note 1b)
note 1a)b)

note 2a)

note 2a)
note 2b)

note 3

note 4

note 5

note 4

note 4

Digit
4

5

6

7

8
9

10

11
12

13
14

15
16

<Custom specifications>
Standard
<Measurable component (SO2, CO2, CO, CH4, N2O) >
1st 2nd 3rd 4th
componet componet componet componet
NO
SO2

CO2

CO
CH4

NO SO2

NO CO
CO2 CO
NO SO2 CO
NO SO2 CO2 CO
N2O
N2O CO2

NO N2O CO2

SO2 N2O CO2

N2O CO2 CO
CH4 N2O CO2

NO SO2 N2O CO2

<Measurable component (O2)> 
None
External zirconia type O2 sensor (Model : ZFK7)
External O2 analyzer
Built-in paramagnetic type O2 sensor
<Gas inlet/outlet>
Rc1/4

Rc1/4, with purging
NPT1/4

NPT1/4, with purging
Resin(ø6)
<Revision code>
<Accessories>
None
With relay board for auto caliblation, with cable
With slide rail
With slide rail, relay board, and cable  
<Indication and power supply cable>
In Japanese, Power cable rated 125V 
In English, Power cable rated 125V (UL)
In English, Power supply rated 250V (CEE)
<Measuring range> 1st component 
Minimum range Maximum range
0 to 20ppm 0 to 500ppm
0 to 50ppm 0 to 1000ppm
0 to 100ppm 0 to 2000ppm
0 to 200ppm 0 to 500ppm
0 to 200ppm 0 to 2000ppm
0 to 200ppm 0 to 5000ppm
0 to 500ppm 0 to 1%
0 to 1000ppm 0 to 2%
0 to 2000ppm 0 to 5%
0 to 5000ppm 0 to 10%
0 to 1% 0 to 20%
0 to 2% 0 to 10%
0 to 2% 0 to 50%
0 to 10% 0 to 20%
0 to 10% 0 to 100%
<Measuring range> 2nd component
Minimum range Maximum range
None None
0 to 50ppm 0 to 1000ppm
0 to 100ppm 0 to 2000ppm
0 to 200ppm 0 to 500ppm
0 to 200ppm 0 to 2000ppm
0 to 200ppm 0 to 5000ppm
0 to 500ppm 0 to 1%
0 to 1000ppm 0 to 2%
0 to 5000ppm 0 to 10%
0 to 1% 0 to 20%
0 to 2% 0 to 50%
0 to 10% 0 to 20%
0 to 10% 0 to 100%
<Measuring range> 3rd component
Minimum range Maximum range
None None
0 to 50ppm 0 to 1000ppm
0 to 100ppm 0 to 1000ppm
0 to 100ppm 0 to 2000ppm
0 to 200ppm 0 to 500ppm
0 to 200ppm 0 to 2000ppm
0 to 200ppm 0 to 5000ppm
0 to 500ppm 0 to 1%
0 to 1000ppm 0 to 2%
0 to 2000ppm 0 to 5%
0 to 5000ppm 0 to 10%
0 to 1% 0 to 20%
0 to 2% 0 to 10%
0 to 10% 0 to 20%
0 to 10% 0 to 100%

F

P
A
D
B
E
F
H
G
L
M
Q
R
S
T
U
V
W

Y
A
B
C

0
1
2
3
4

4

Y
A
C
D

1
A
B
C
C
C
E
F
G
H
J
K
K
M
M

Y
A
B
C
C
C
E
F
H
J
K
M
M

4 5 6 71 2 3

Z K J F 4
8 9 10 11 12 13 14 15 16 17 18 19 20

E
F
G
E
G
H
J
K
L
M
N
M
P
N
R

Y
F
G
E
G
H
J
K
M
N
P
N
R

Y
A
B
B
C
C
C
E
F
G
H
J
K
M
M

Y
F
F
G
E
G
H
J
K
L
M
N
P
N
R

21 22 23 Digit No.
of code

J
E
U

note
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Digit
17
18

19
20

21

22

23

<Measuring range> 4th component
Minimum range Maximum range
None None
0 to 50ppm 0 to 1000ppm
0 to 100ppm 0 to 2000ppm
0 to 200ppm 0 to 500ppm
0 to 200ppm 0 to 2000ppm
0 to 200ppm 0 to 5000ppm
0 to 500ppm 0 to 1%
0 to 1000ppm 0 to 2%
0 to 5000ppm 0 to 10%
0 to 1% 0 to 20%
0 to 2% 0 to 50%
0 to 10% 0 to 20%
0 to 10% 0 to 100%
<O2 analyzer, 1st range>
Minimum range Maximum range
None None
0 to 5% 0 to 25%
0 to 10% 0 to 25%
Other
<Output>
4 to 20mA DC
0 to 1V DC
4 to 20mA DC + Communication function
0 to 1V DC + Communication function
<O2 conversion and O2 average value output>
None
With O2 conversion output
With peak alarm
With O2 conversion output and peak alarm
<Adjustment, Range designation>
For combustion exhaust gas (specified range)
For combustion exhaust gas
For combustion exhaust gas (specified range) 
Unit mg/m3

For combustion exhaust gas, Unit mg/m3

Others

Description 
note 4

note 4

note 6
note 7

note 8a)

note 8a)b)

note 8b)
note 9

Y
L
M
Z

A
B
C
D

B
E
F

G
Z

Y
A
B
C
C
C
E
F
H
J
K
M
M

4 5 6 71 2 3

Z K J F 4
8 9 10 11 12 13 14 15 16 17 18 19 20

Y
F
G
E
G
H
J
K
M
N
P
N
R

Y
V
V
Z

Y
A
B
C

21 22 23 Digit No.
of code

Note 1 a) When “B” is specified at the 6th digit, O2 sensor signal has to be set as 0-1V DC linear corresponding to full scale.
 b) External Zirconia O2 sensor and external O2 analyzer are not included in the scope of supply, and has to be separately 
     ordered.
Note 2 a) When “H”, “L” and “M" with purging are specified at 5th digit, only one set of gas inlet/outlet is provided.
     In this case, NO2/NO converter cannot be mounted in between of two measuring cells.
 b) Resin coupling with purging cannot be manufactued.
Note 3 Rated voltage and plug type of the attached power cable is different depending on the code “J”, “E” and “U” in the 10th 
 digit.
 Select appropriate code according to operationg power supply voltage in the final destination.
Note 4 Measuring range can be selected within either the minimum or maximum range.
 (Within min. or max. range, you can change the actual range settings locally.)
 Initial setting from Fuji factory is Min. range for the 1st range, and Max. range for the 2nd range.
 When range preset at Fuji factory is required, please select “specified range” at 23rd digit and inform Fuji of specified 
 range table.
 Refer to Table 1, for possible combination of measuring components and ranges in the data sheet.
Note 5 “1E” can be specified at 11th & 12th digits, ONLY for CO2 measurement.
 In this case, be sure to select “with purging” at 7th digit.
Note 6 O2 conversion is calculated only for NO, SO2 and CO.
 Both average value output after O2 calculation and O2 average value output are provided at the same time.
 a) Peak count alarm can be added only for CO measurement.
Note 7 When “Y” is specified at the 6th digit, 22nd digit always has to be specified as “Y”.
Note 8 a) If you would like Fuji to deliver ZKJ analyzer with specific range setting, select “specified range” and separately inform 
     Fuji of the actual range of each component together with your purchase order.
 b) In case that the measurement unit is specified as “mg/m3”, it is necessary to select “unit : mg/m3” (Code “F” or “G”) 
     at the 23rd digit.
     Please refer to the table shown below for the corresponding range code based on “mg/m3”.

note

Note 9 When “Z” is specified at the 23rd digit, a gas composition table of actual measued gas has to be sent to Fuji 
 together with your purchase order.
Note 10 When only N2O analyzer is used,  make sure not to contain any components other than N2O .
 Multicomponent analyzers including N2O analyzer + CO2 analyzer are used for sludge incineration. 
 In this case, the range of N2O is 0 to 200ppm/500ppm, and the range of CO2 is 0 to 10%/20%.

Min. range Max. range Min. range Max. range Min. range Max. range Min. range Max. range
AF 0-50ppm 0-1000ppm
BG 0-100ppm 0-2000ppm
CH 0-200ppm 0-5000ppm

0-70mg/m3

0-140mg/m3

0-280mg/m3

0-1300mg/m3

0-2600mg/m3

0-6600mg/m3

0-150mg/m3

0-300mg/m3

0-600mg/m3

0-2800mg/m3

0-5500mg/m3

0-14g/m3

0-65mg/m3

0-130mg/m3

0-250mg/m3

0-1250mg/m3

0-2500mg/m3

0-6250mg/m3

Corresponding range in mg/m3 or g/m3

Range code
In ppm NO SO2 CO
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Table 1.  Measurable component and range  – availability check table –
(1)	 Components of single-component analyzer and double-component analyzer (NO/CO), and 

CO of three-component analyzer (NO/SO2/CO)

(2)	 NO/SO2 of double-component analyzer (NO/SO2), three-component analyzer (NO/SO2/CO) 

and four-component analyzer (NO/SO2/CO2/CO)

2ndMeasurable 
components 1st

1st component,

NO

AF
Code symbol, 13th, and 
14th digits.

0-50ppm
 0-1000ppm

0-100ppm
 0-2000ppm

0-200ppm
 0-5000ppm

BG CH

0-50ppm
 0-1000ppm

0-100ppm
 0-2000ppm

0-200ppm
 0-5000ppmCH

BG

AF

Code symbol, 11th, 
and 12th digits.

2nd component SO2Measurable components

Selection of NO/SO2 when “F”, “L”, and “M” are specified at 5th digit of the code symbol.

: Combination is available.

Range code
RangeCode symbol

5th digit Components

EJ FK

D CO2

E CH4

B,H,L CO

P,H NO

A SO2

AF1E
0-20ppm
 0-500ppm

0-50ppm
 0-1000ppm

0-100ppm
 0-2000ppm

0-200ppm
 0-5000ppm

0-500ppm
 0-1%

0-1000ppm
 0-2%

BG CH

As shown in the range code, when “P”, “A”, “D”, “B”, and “E” are specified at 5th digit, 
each component is given at 11th and 12th digits.  When “H” is specified, NO is given at 
11th and 12th digits and CO at 13th and 14th digits.  When “L” is specified, CO is given at 
15th and16th digits. 

Range code
RangeCode symbol

5th digit Components

D CO2

Q N2O

B,H,L CO

P,H NO

A SO2

: Measurable

GL HM JN KM KP CG
0-2000ppm
 0-5%

0-5000ppm
 0-10%

0-1%
 0-20%

0-2%
 0-10%

0-2%
 0-50%

0-200ppm
 0-2000ppm

E CH4

MR
0-10%
 0-100%
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(3)  CO2/CO of double-component analyzer (CO2/CO) and 4-component analyzer (NO/SO2/CO2/CO)

2ndMeasurable 
components 1st

1st component, 

CO2

AFRange code
0-50ppm
 0-1000ppm

0-100ppm
 0-2000ppm

0-200ppm
 0-5000ppm

BG CH

When “G” is specified at 5th digit, CO2 is given at 11th and 12th digits, and CO at 13th and 14th digits.  
When “M” is specified, CO2 is given at 15th and 16th digits, and CO at 17th and 17th digits.

0-50ppm
 0-1000ppm

0-100ppm
 0-2000ppm

0-200ppm
 0-5000ppmCH

BG

AF

Range 
code

2nd component, COMeasurable 
components

EJ
0-500ppm
 0-1%

FK
0-1000ppm
 0-2%

0-500ppm
 0-1%EJ

0-1000ppm
 0-2%FK

0-2000ppm
 0-5%GL

0-5000ppm
 0-10%HM

0-1%
 0-20%JN

0-2%
 0-50%KP

0-10%
 0-100%MP

0-10%
 0-20%MN

HM
0-5000ppm
 0-10%

JN
0-1%
 0-20%

KP
0-2%
 0-50%

MR
0-10%
 0-100%

: Combination is available.

(4) N2O/CO2 of 2-component analyzer N2O/CO2, 3-component analyzer NO/N2O/CO2, SO2/N2O/CO2, 

N2O/CO2/CO, CH4/N2O/CO2 and 4-component analyzer (NO/SO2/N2O/CO2)

Measurable 
components
1st component, 
N2O

MNRange code
0-10%
 0-20%

Range code: When code symbol is "R" or "U", N2O is 11th and 12th digit, CO2 is 13th and 14th digit.
 When code symbol is "S", "T" or "V", N2O is 13th and 14th digit, CO2 is 15th and 16th digit
 When code symbol is "W", N2O is 15th and 16th digit, CO2 is 17th and 18th digit

0-200ppm
0-500ppmCE

Range 
code

2nd 
component, CO2

Measurable 
components

: Combination is available.

(5) CO2 range selection of 3-component analyzer (N2O/CO2/CO)

Measurable 
components
1st component, 
N2O

BFRange code
0-100ppm
 0-1000ppm

Range code: N2O is 11th and 12th digit, CO2 is 13th and 14th, CO is 15th and 16th digit.
The range code of CO2 is "MN".

0-200ppm
0-500ppmCE

Range 
code

2nd 
component, CO

Measurable 
components

: Combination is available.
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(6) SO2 range selection of 3-component analyzer (SO2/N2O/CO2)

(7) CH4 range selection of 3-component analyzer (CH4/N2O/CO2)

(8) NO/SO2/N2O and 4-component analyzer (NO/SO2/N2O/CO2)

Measurable 
components
1st component, 
SO2

CERange code
0-200ppm
0-500ppm

Range code: SO2 is 11th and 12th digit, N2O is 13th and 14th, CO2 is 15th and 16th digit.
The range code of CO2 is "MN".

0-50ppm
0-1000ppmAF

Range 
code

2nd 
component, N2O

Measurable 
components

: Combination is available.

Measurable 
components
1st component, 
CH4

CERange code
0-200ppm
0-500ppm

Range code: CH4 is 11th and 12th digit, N2O is 13th and 14th, CO2 is 15th and 16th digit.
The range code of CO2 is "MN".

0-200ppm
0-5000ppmCH

Range 
code

2nd 
component, N2O

Measurable 
components

: Combination is available.

Measurable 
components
1st component, 
NO

AFRange code
0-50ppm
0-1000ppm

Range code: NO is 11th and 12th digit, SO2 is 13th and 14th, N2O is 15th and 16th , CO2 is 17th and 18th digit.
The range code of CO2 is "MN".

0-50ppm
0-1000ppmAF

Range 
code

2nd 
component, SO2

3nd 
component, N2O

Measurable 
components

0-100ppm
0-2000ppmBG

: Combination is available.

CE
0-200ppm
0-500ppm
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OUTLINE DIAGRAM (Unit: mm) 
<Analyzer main unit>

57
8 

or
 le

ss

M4(for mounting slide rail)

12
.7

12
3.

8

28
8.

9
31

5.
8

46
6.

7

7.
5

10
0.

8

Sample gas inlet  Rc1/4 or NPT1/4
(Purge gas inlet  Rc1/4 or NPT1/4)

Sample gas outlet  Rc1/4 or NPT1/4

17
7

(2
2)

26
.1

38

Connector for input/output
 terminal module

465

483

Power inlet (100V to 240V AC, 50Hz/60Hz)

429

SPANENT

ZEROESCMODE

POWER

<Side>

<Front>

<Rear>

<Upper>

INFRARED GAS ANALYZER

16
9

Power switch

<Rack mounting hole>

M5

JIS : 100mm
EIA : 101.6mm
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(1
40

)
12

16
4

15
4

5

(5
4.

5) 29

316

6-ø4.5hole

150 150 8

(280)

100030

8

Terminal
block

<TN1>

Terminal
block

<TN2>

Terminal
block

<TN3>

Terminal
block

<TN4>

Terminal
block

<TN5>

Connector
<CN3>

Screw terminals M3.5

<Input / output terminal module>

Input / output terminal 
module connector

<Cable for connecting input / output terminal>

<Dimensions for mounting input / output terminal module>

(Accessory)

(Accessory)

Mounting hole

302

150 150

15
4

14
2

M4 screw

Cut M4 screw holes at 6 positions.
Drill a rectangular hole of 302    142mm or more in the center.
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19-inch rack mounting method:
The mass of the instrument should be supported at the bottom of the unit (or the side of the unit when mounted with 
the slide rails). 
Also, for facilitate maintenance, a structure which allows extraction of the main unit by using the slide rail is recom-
mended.

OUTLINE DIAGRAM OF ACCESSORY SLIDE RAIL (Unit: mm) 
Model :  305A-24/Accuride International Inc. compatible. 

35
.3

0.
3

19.10.3 606.60.8

6323
The same or less

Closed

466.70.3

288.90.3

111.10.3
4540.3

565.10.3
577.80.3

609.60.8

4.5 × 5.3 4.5 × 5.3
123.80.3

25.40.3

15.90.5

12.70.3

12.70.3

(22.7) (9.5)

15.90.5

(2
4.

4)

Reinforcement plate

Cabinet member
1.52t

Drawer member
1.27t

Intermediate
member

Open

465

450 or more

10
1.

6

465

450 or more

10
1.

6

Slide rail mounted type

Rack size

Guide rail mounted type

Rack size

Mounting diagram

Slide rails

Mounting diagram

Guide rails

Guide rails
For the guide rail mounted type, a maintenance 
space (200mm or more) should be provided upper 
the main unit.

*	The slide rails are attached to this equip-
ment when designated.
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Terminal block 1
<TN1>

11

12

13

14

15

16

17

18

19

20

1

2

3

4

5

6

7

8

9

10

(M3.5 screw)

Ch9 output
(Ch9_OUT)

Ch10 output
(Ch10_OUT)

Ch8 output
(Ch8_OUT)

Ch7 output
(Ch7_OUT)

Ch6 output
(Ch6_OUT)

Ch1 output
(Ch1_OUT)

Ch2 output
(Ch2_OUT)

Ch3 output
(Ch3_OUT)

Ch4 output
(Ch4_OUT)

Ch5 output
(Ch5_OUT) +

–
+
–

+
–

+
–

+
–

+
–

+
–

+
–

+
–

+
–

+
–

Terminal block 2
<TN2>

11

12

13

14

15

16

17

18

19

20

1

2

3

4

5

6

7

8

9

10

(M3.5 screw)

Ch4 remote range
Changeover input
(R_RNG_Ch4)

Ch5 remote range
Changeover input
(R_RNG_Ch5)

Ch3 remote range
Changeover input
(R_RNG_Ch3)

Ch2 remote range
Changeover input
(R_RNG_Ch2)

Ch1 remote range
Changeover input
(R_RNG_Ch1)

Ch12 output
(Ch12_OUT)

Ch11 output
(Ch11_OUT)

Unassigned

Unassigned

O2 sensor input
(O2_IN)

*

*

Terminal block 3
<TN3>

11

12

13

14

15

16

17

18

19

20

1

2

3

4

5

6

7

8

9

10

(M3.5 screw)

Ch4 range identification
signal output (RNG_IDCh4)

Ch5 range identification
signal output (RNG_IDCh5)

Ch3 range identification
signal output (RNG_IDCh3)

Ch2 range identification
signal output (RNG_IDCh2)

Ch1 range identification
signal output (RNG_IDCh1)

Auto calibration
 remote start

 input  (R_CAL)

Average value reset
 input (RESET)

Remote hold input
 (R_HOLD)

Unassigned

Unassigned

Terminal block 5
<TN5>

11

12

13

14

15

16

17

18

19

20

1

2

3

4

5

6

7

8

9

10

(M3.5 screw)

Unassigned

Alarm6 output 
(ALM_6)

Alarm5 output 
(ALM_5)

Alarm4 output
(ALM_4)

Alarm3 output
 (ALM_3)

Alarm3 output
 (ALM_2)

Alarm1 output
 (ALM_1)

Unassigned

Terminal block 4
<TN4>

11

12

13

14

15

16

17

18

19

20

1

2

3

4

5

6

7

8

9

10

(M3.5 screw)

Unassigned

Unassigned

Unassigned

Auto calibration status
contact output 

(ACAL/MNT)

Calibration error
contact output 

(CAL_ALM)

Unassigned

Unassigned

Note 1) Unassigned terminals are used for internal connection.  
So they should not be used as repeating terminals either.

Note 2) The allocation of eaCh Channel (Ch1 to Ch12) depends on 
measured gas components. Refer to the table on the next page.

 : For external O2 sensor input.

Instrument error
contact output 

(FAULT)

Pump ON/OFF
 (PUMP)

Peak count alarm 
output (PEAK_ALM)

Connector
<CN3>

Solenoid valve drive signal output for calibration

<D-sub 9P>

Contact output for 
zero calibration (DO)

Contact output for
sample gas selecting

Contact output for Ch1 
span calibration (DO)

Contact output for Ch2 
span calibration (DO)

Contact output for Ch3 
span calibration (DO)
Contact output for Ch4 
span calibration (DO)
Contact output for Ch5 
span calibration (DO)

Power for relay drive
5V DC

1

2

3

4

5

6

7

8

9

Connector
<CN2>

For serial communicetion

1

2

3

4

5

6

7

8

9

EXTERNAL CONNECTION DIAGRAM
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CN1

C
N

9

CN2 CN3 CN4 CN5

CN13

CN6 CN7 CN8

7565
150

140

15 or less

4.5Mounting hole

CN1CN9

Solenoid valve
driving power

Solenoid valve

CN2

CN13

CN3

Reserved

For switching
sample

CN3

For zero gas

Relay board

I/O terminal module

Dedicated cable (D-sub 9-pin straight cable 1.5 m)

For span gas

CN4 CN5 CN6 CN7 CN8

CH1 CH2 CH3 CH4 CH5

This relay board receives signals from connector CN3 of 
the ZKJ I/O terminal module and activates the calibration 
solenoid valve directly.
•	Relay contact : 	1 normally closed contact
		  Contact capacity; 250V/2A AC
		  (resistive load)

OUTLINE DIAGRAM (Unit: mm) 

Dedicated relay board 

CONNECTIONS

Recommended connector
•CN1 to CN9 : 	 Housing	; VHR-2N
				    (Nihon Solderless Terminal)
		  Contact	 ; SVH-21T-1.1
				    (Nihon Solderless Terminal)

Contact action
•During measurement	 :	CN1	 ;	ON
			   Others	;	OFF
•During calibration	 :	CN1	 ;	OFF
			   Others	;	Contact corresponding 

to calibration timing is 
ON
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Table 2.  Correspondence between measurement channels and measured value
	 The following table gives measurement channels and their contents according to the code symbols.

P
A
D
B
E
F
H
G
L
M
P
A
B
F

H

G

L

M

B
H
G
L
M
B
H

G

L

M

Q
R
S
T
U
V
W
S
T
U
V
W
S

T

U

V
W

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
A, B, C
A, B, C
A, B, C
A, B, C

A, B, C

A, B, C

A, B, C

A, B, C

A, B, C
A, B, C
A, B, C
A, B, C
A, B, C
A, B, C
A, B, C

A, B, C

A, B, C

A, B, C

Y
Y
Y
Y
Y
Y
Y
A, B, C
A, B, C
A, B, C
A, B, C
A, B, C
A, B, C

A, B, C

A, B, C

A, B, C
A, B, C

Ch1: NO
Ch1: SO2

Ch1: CO2

Ch1: CO
Ch1: CH4

Ch1: NO,  Ch2: SO2

Ch1: NO,  Ch2: CO
Ch1: CO2,  Ch2: CO
Ch1: NO,  Ch2: SO2,  Ch3: CO
Ch1: NO,  Ch2: SO2,  Ch3: CO2,  Ch4: CO
Ch1: NOX,  Ch2: O2,  Ch3: Converted NOX,  Ch4: Converted NOX average,  Ch5: O2 average
Ch1: SO2,  Ch2: O2,  Ch3: Converted SO2,  Ch4: Converted SO2 average,  Ch5: O2 average
Ch1: CO,  Ch2: O2,  Ch3: Converted CO,  Ch4: Converted CO average,  Ch5: O2 average
Ch1: NOX,  Ch2: SO2,  Ch3: O2,  Ch4: Converted NOX,  Ch5: Converted SO2, 
Ch6: Converted NOX average,  Ch7: Converted SO2 average,  Ch8: O2 average
Ch1: NOX,  Ch2: CO,  Ch3: O2,  Ch4: Converted NOX,  Ch5: Converted CO, 
Ch6: Converted NOX average,  Ch7: Converted CO average,  Ch8: O2 average
Ch1: CO2,  Ch2: CO,  Ch3: O2,  Ch4: Converted CO,  Ch5: Converted CO average,  
Ch6: O2 average
Ch1: NOX,  Ch2: SO2,  Ch3: CO,  Ch4: O2,  Ch5: Converted NOX,  Ch6: Converted SO2, 
Ch7: Converted CO,  Ch8: Converted NOX average,  Ch9: Converted SO2 average, 
Ch10: Converted CO average,  Ch11: O2 average
Ch1: NOX,  Ch2: SO2,  Ch3: CO2,  Ch4: CO,  Ch5: O2,  Ch6: Converted NOX,  
Ch7: Converted SO2, Ch8: Converted CO,  Ch9: Converted NOX average,  
Ch10: Converted SO2 average, Ch11: Converted CO average,  Ch12: O2 average
Ch1: CO,  Ch2: O2

Ch1: NO,  Ch2: CO,  Ch3: O2

Ch1: CO2,  Ch2: CO,  Ch3: O2

Ch1: NO,  Ch2: SO2,  Ch3: CO,  Ch4: O2

Ch1: NO,  Ch2: SO2,  Ch3: CO2,  Ch4: CO,  Ch5: O2

Ch1: CO,  Ch2: O2,  Ch3: Converted CO,  Ch4: Converted CO average,  Ch5: O2 average 
Ch1: NOX,  Ch2: CO,  Ch3: O2,  Ch4: Converted NOX,  Ch5: Converted CO, 
Ch6: Converted NOX average,  Ch7: Converted CO average,  Ch8: O2 average
Ch1: CO2,  Ch2: CO,  Ch3: O2,  Ch4: Converted CO,  Ch5: Converted CO average,  
Ch6: O2 average
Ch1: NOX,  Ch2: SO2,  Ch3: CO,  Ch4: O2,  Ch5: Converted NOX,  Ch6: Converted SO2, 
Ch7: Converted CO,  Ch8: Converted NOX average,  Ch9: Converted SO2 average, 
Ch10: Converted CO average,  Ch11: O2 average
Ch1: NOX,  Ch2: SO2,  Ch3: CO2,  Ch4: CO,  Ch5: O2,  Ch6: Converted NOX,   
Ch7: Converted SO2, Ch8: Converted CO,  Ch9: Converted NOX average,  
Ch10: Converted SO2 average, Ch11: Converted CO average,  Ch12: O2 average
Ch1:N2O
Ch1:N2O, Ch2:CO2

Ch1:NO, Ch2:N2O, Ch3:CO2

Ch1:SO2, Ch2:N2O, Ch3:CO2

Ch1:N2O, Ch2:CO2, Ch3:CO
Ch1:CH4, Ch2:N2O, Ch3:CO2

Ch1:NO, Ch2:SO2, Ch3:N2O, Ch4:CO2

Ch1:NO, Ch2:N2O, Ch3:CO2,Ch4:O2

Ch1:SO2, Ch2:N2O, Ch3:CO2,Ch4:O2

Ch1:N2O, Ch2:CO2, Ch3:CO, Ch4:O2

Ch1:CH4, Ch2:N2O, Ch3:CO2,Ch4:O2

Ch1:NO, Ch2:SO2, Ch3:N2O, Ch4:CO2, Ch5:O2

Ch1:NOx, Ch2:N2O, Ch3:CO2, Ch4:O2, Ch5:Converted NOx, Ch6:Converted NOx average,
Ch7:O2 average
Ch1:SO2, Ch2:N2O, Ch3:CO2,Ch4:O2, Ch5:Converted SO2, Ch6:Converted SO2 average,
Ch7:O2 average
Ch1:N2O, Ch2:CO2, Ch3:CO, Ch4:O2, Ch5:Converted CO, Ch6:Converted CO average, 
Ch7:O2 average 
Ch1:CH4, Ch2:N2O, Ch3:CO2,Ch4:O2,Ch5:O2 average
Ch1:NOx, Ch2:SO2, Ch3:N2O, Ch4:CO2, Ch5:O2, Ch6:Converted NOx, Ch7:Converted SO2, 
Ch8:Converted NOx average, Ch9:Converted SO2 average, Ch10:O2 average

Code symbol
Contents

5th digit 6th digit
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
A
A
A
A

A

A

A

A

B
B
B
B
B
C
C

C

C

C

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y, B
Y
Y
A

A

A, C

A
A

22nd digit

note
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For O2 correction, the gas analyzer ZKJ can accept 
linealized 0 to 1V DC signal coming from analyzer calibrated 
0 to 25% O2 full scale.  If the analyzer is not available, Fuji 
can supply exclusive Zirconia O2 sensor Model ZFK.
Measuring method:
	 Zirconia system
Measurable component and measuring range:

Repeatability:	 Within ± 0.5% of full scale
Linearity:	 Within ± 1% of full scale
Zero drift:	 Within ± 1% of full scale/week
Span drift:	 Within ± 2% of full scale/week
Response time:	 Approx. 20 seconds (for 90% response)
Measured gas flow rate:
	 0.5 ± 0.25L / min
	 Remark:	 Th e Z i r c o n i a s ys t e m , d u e t o i t s 

principle, may produce a measuring 
error due to relative concentration 
ve r s u s t h e c o m - b u s t i b l e O 2 g a s 
concentration.  Also, a corrosive gas 
(SO2 of 250 ppm or more, etc.) may 
affect the life of the sensor.

Gas inlet/outlet size:
	 Rc1/4 or NPT1/4
Power supply:	 Rated voltage	 ;	100 to 115V AC or 
				    200 to 240V AC
	 Rated frequency	 ;	50Hz/60Hz
	 Max. rated power	;	215VA (during power 

ON)
				    65VA (during steady-

state operation)
Enclosure:	 Steel casing, for indoor application
Indication:	 Temperature indication (LED)
Temperature alarm output:
	 Contact output   1a contact,
	 Contact capacity   220V, 1A AC (resistive 

load)
Outer dimensions (H x W x D):
	 141 x 170 x 190mm
Mass {weight}:	 Approx. 3kg
Finish color:	 Munsell 5Y 7/1

Exclusive  Zirconia  O2  Sensor
(to  be  purchased  separately)

Measurable component	  Range

	 O2	 Oxygen	 0 to 25vol%

CODE  SYMBOLS
-4KFZ YY7

9

Y

10

0

11

Y

12

Y

1321 3 4 5 6 7 8

Description

7 Y Y

9
B
C

Measuring method
Zirconia method

Power supply  
100 to 115V AC 50/60Hz(Standard)
200 to 240V AC 50/60Hz(Standard)
200 to 240V AC 50/60Hz(CE mark)

1
8

Gas inlet/outlet size 
Rc 1/4
NPT 1/4

SCOPE OF DELIVERY 
•	Gas analyzer ... 1 unit 
•	Input /output terminal module for external mounting

 ... 1 set 
•	Connection cable (1m) between main unit and input /

output terminal module ... 1 pc
•	Power cable (standard inlet type 2m) ... 1 pc 
•	Spare fuses (250V, 3.15A AC, delay type) ... 2 pcs
•	Instruction manual ... 1 copy
•	Slide rails ... 2 pcs (when with slide rails are selected)
•	Relay board ... 1 pc (when with relay board are selected)
•	Ceble foe relay board ... 1 pc (when with relay board are 

selected)

ORDERING INFORMATION 
1.  Code symbols 
2.  Application and composition of sample gas

Items to be prepared separately 
•	Various sampling devices (refer to Data Sheets for the 

sampling devices) 
•	Dedicated zirconia O2 sensor (see Page 16) 
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1 2 3 4 5 6 7

AC power supply E Output
to ZKJ

Temperature
alarm output

+ -

17 172.5

48 37 23

3 4 5 6 72

ALMAC

TEMP.

1  AC250V
T3.15A

ø5

OXYGEN ANALYZER

INPUT

INLET

9TH DIGIT
1:RC1/4
8:NPT1/4

OUTLET

OUT

170

152
13

1

11
0

4

14
1

SF EU

NL

OUTLINE  DIAGRAM  (Unit:mm)

EXTERNAL  CONNECTION  DIAGRAM

Printed in Japan

 Caution on Safety

*Before using this product, be sure to read its instruction manual in advance.

Information in this catalog is subject to change without notice.

Grobal Sales Section
Instrumentation & Sensors Planning Dept.
1, Fuji-machi, Hino-city, Tokyo 191-8502, Japan
http://www.fujielectric.com
Phone: +81-42-514-8930   Fax: +81-42-583-8275
http://www.fujielectric.com/products/instruments/
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Issued in August, 2011

Rev. 1st edition August, 2016

Thank you very much for purchasing Fuji’s Infrared Gas Analyzer.

• Be sure to read this instruction manual carefully before performing installation, wiring,
operation, and maintenance of the analyzer. Improper handling may result in accidents or
injury.

• The specifications of this analyzer are subject to change without prior notice for further
product improvement.

• Modification of this analyzer is strictly prohibited unless a written approval is obtained
from the manufacturer.  Fuji will not bear any responsibility for a trouble caused by such a
modification.

• The person who actually operates the analyzer should keep this instruction manual.

• After reading through the manual, be sure to keep it near at hand for future reference.

• This instruction manual should be delivered to the end user without fail.

Manufacturer : Fuji Electric Co., Ltd.

Type : Described in the nameplate on main frame

Date of manufacture : Described in the nameplate on main frame

Country of manufacture : Japan

Request

• No part or the whole of this manual may be reproduced without
written permission of Fuji.

• Description in this manual is subject to change without prior
notice for further improvement.

© Fuji Electric Co., Ltd. 2011

PREFACE

Name Quantity Remarks

Analyzer main frame 1 unit

Input/Output terminal module 1 set

Connection cable 1 pc

Power cable 1 pc

Fuse 2 pcs 250V AC/3.15A

Cell window mounting tool 1 pc With mounting block cell

Slide rail 2 pcs When specified

Relay board for auto calibration 1 pc When specified

Relay board connection cable 1 pc When specified

Instruction manual 1 copy

Delivered Items
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To operate the analyzer properly, be sure to read “Caution on Safety” carefully.

• The descriptions listed here provide important information on safety.  Be sure to observe them at all
times.  Those safety precautions are classified into 3 levels, “DANGER,” “CAUTION” and “PROHIBI-
TION.”

Improper handling may cause dangerous situations that may
result in death or serious injury.

Improper handling may cause dangerous situations that may
result in medium-level troubles, minor injury, or property
damage.

Items which must not be done are noted.

CAUTION ON SAFETY

Caution on installation and transport of gas analyzer

• The unit is not of explosion-proof specifications.  Do not use it
in an atmosphere of explosive gases.  Otherwise serious
accidents such as explosion or fire may result.

• Install the analyzer, observing the rules provided in this
manual, in a place that endures the weight of the analyzer.
Installation in an inadequate place may cause turnover or fall,
resulting in injury.

• Be sure to wear protective gloves when lifting the analyzer.
Lifting it with bare hands may result in injury.

• Be sure to fix the casing before transporting the analyzer.
Transportation in unstable state may result in injury.

• The gas analyzer is heavy.  Two or more persons should carry
it, while exercising due care.  Otherwise unexpected harm to
your body or injury may result.

• Take care not to let cable chips and other foreign objects enter
the unit during installation work.  Otherwise fire, failure, or
malfunction may result.

DANGER

CAUTION

DANGER

CAUTION

PROHIBITION
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Caution on piping

Be sure to observe the following precautions while installing
piping.  Improper piping may result in gas leakage.

If the leaking gas contains a toxic component, serious
accidents may result.  If it contains combustible gases,
explosion or fire may result.

• Connect pipes correctly referring to the instruction manual.

• Discharge the exhaust gas outdoors to prevent it from remain-
ing within the sampling device or indoors.

• Relieve the exhaust gas from the analyzer to the atmospheric
pressure to prevent buildup of undesirable pressure to the
analyzer. Otherwise piping within the analyzer may be dis-
connected, resulting in gas leakage.

• Use pipes and pressure reducing valves to which no oil/grease
is attached for piping. Otherwise, fire may result.

CAUTION

Caution on wiring

• Be sure to turn off the power before installing wiring.  Other-
wise electric shock may result.

• Be sure to perform class D grounding work.  Otherwise,
electric shock or failure may result.

• Select a proper wiring material that satisfies the ratings of the
instrument.  Otherwise, electric shock or fire may result.

• Be sure to connect a power supply of correct rating.  Other-
wise, fire may result.

DANGER

Caution on use

• Be sure to read the instruction manual for reference gases before
handling reference gases such as calibration gas to use them
properly.

• Leaving the analyzer unused for a long time or restarting it after
long-term suspension requires procedures different from normal
operation or suspension procedures. Be sure to follow the in-
structions in each instruction manual. Otherwise, intended
performance may not be achieved, or accidents or injury may
result.

• Do not operate the analyzer for a long time with its door left
open.  Otherwise, dust, foreign matter, etc. may stick on internal
walls, thereby causing faults.

DANGER

CAUTION
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Caution on maintenance and check

• Before performing work with the cover of the analyzer kept
open for maintenance and check, be sure to purge completely
not only within the analyzer but also measuring gas lines with
nitrogen or air.  Otherwise, poisoning, fire, or explosion may
result due to gas leakage.

Be sure to observe the following to perform work safely,
avoiding electric shock or injury.

• Remove the watch and other metallic objects before work.

• Do not touch the instrument wet-handed.

• If the fuse is blown, eliminate the cause and replace it with the
one of the same capacity and type.  Otherwise, electric shock or
accidents may result.

• Do not use replacement parts other than those specified by the
manufacturer.  Otherwise, intended performance may not be
achieved, or accidents or failures may result.

• Dispose replacement parts such as maintenance parts as
incombustibles according to the local waste disposal regula-
tions.

PROHIBITION

DANGER

CAUTION

Others

• If the cause of a fault cannot be identified by referring to the
instruction manual, be sure to contact your dealer or Fuji’s
technician in charge of adjustment.  Disassembling the instru-
ment carelessly may result in electric shock or injury.

CAUTION

Caution on use

• Do not touch the input/output terminals with metal or finger.
Otherwise, electric shock or injury may result.

• Do not smoke or use flames near the analyzer.  Otherwise, fire
may result.

• Do not allow water to enter the analyzer.  Otherwise, electric
shock or internal fire may result.
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1. OVERVIEW

This infrared gas analyzer (type: ZKJ) measures the concentration of NO, SO2, CO2, CO and CH4 con-
tained in sampling gas on the principle that different atomic molecules have an absorption spectrum in the
wave band of infrared rays, and the intensity of absorption is determined by the Lambert-Beer law.

Since this instrument incorporates a compact paramagnetic O2 sensor, it allows measuring up to 5 compo-
nents simultaneously by using the built-in O2 sensor (up to 4 components if O2 sensor is excluded).

Furthermore, use of a microprocessor or large sized liquid crystal display realizes improvement of oper-
ability, accuracy and multi-functions.

This instrument is optimum for measuring combustible gas exhausted from boilers or incinerators, and it
is effective for steel gas analysis (blast furnace, steel converter, thermal treatment furnace, sintering
(Pellet equipment), coke furnace), storage and maturity of vegetable and fruit, biochemistry (microbe),
[fermentation], air pollution [incinerator, exhaust gas desulfurization, denitration], automotive emission
(excluding tester), protection against disasters [detection of explosive gas and toxic gas, combustion gas
analysis of new building material], growth of plants, chemical analysis [petroleum refinery plant, petro-
leum chemistry plant, gas generation plant], environment [landing concentration, tunnel concentration,
parking lot, building management] and various physical and chemical experiments.
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2.1 Name and description of main unit

2. NAME AND DESCRIPTION OF EACH UNIT

Fig. 2-1

POWER

(1) Handle

(2) Power switch

(5) Sampling gas outlet
(4) Sampling gas inlet

(4) Sampling gas inlet

(3) Display/operation panel

For measuring 
unit 1

For measuring 
unit 2

(6) Sector motor

(7) Light source cover (9) Power supply receptacle

(5) Sampling gas outlet

(8) Input/output terminal connector

(or purge gas inlet)

Front panel

Back panel

(10) Protective cover

Description

Used for withdrawing the main
unit from the panel.

Used for ON/OFF the analyzer.

Liquid crysral diaplay and keys
for setting various functions

For connecting to the measuring
gas tube

Connect to the exhaust line.  (A
pair of sampling gas inlet/outlet
is provided for each measuring
unit.  When ordered with purge,
the piping to measuring unit 2 is
built inside.  In this case, the
sample gas outlet for measuring
unit 2 is used for purge gas in-
let.)

Name

(6) Sector motor

(7) Light source
cover

(8) Input/output ter-
minal connector

(9) Power inlet

(10) Protective cover

Description

For driving the rotation of sec-
tor

Infrared light source is arranged
in the cover.

For connecting to the external
input/output terminal module

For connecting the power cable

Protective cover for the light
source and the motor.  May be
removed during operation.

Name

(1) Handle

(2) Power switch

(3) Display/opera-
tion panel

(4) Sampling gas
inlet

(5) Sampling gas
outlet
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2.2 Input/Output terminal module
This analyzer provides input/output of various signals from the supplied input/outpt terminal
module by connecting the instrument to this module.

Fig. 2-2

TN1 TN2 TN3 TN4 TN5

Input/Output terminal module

(1) Mounting hole (φ4.5,  6 places)

(2) Input/Output terminal block (TN1 to TN5)

(6) Communication connector (CN2)

(3) Cable connection connector (CN1)
(5) Calibration  solenoid valve drive signal
      output connector (CN3)

(4) Analyzer main unit Input/Output terminal module connection cable (1m)

Description

Used for mounting input/output ter-
minal module.
     φ 4.5,  6 places

Input/output terminal for signals
of analog output, range identifica-
tion contact, alarm contact output,
etc.

Used for connecting the analyzer

main unit and the input/output ter-

minal module (4).

Name

(4) Input/output
terminal module
connection cable

(5) Calibration
solenoid valve
drive signal
output connector

(6) Communication
connector

Description

Used for connecting the ana-
lyzer main unit to the input/
output terminal module.

Cable connector for connecting
the analyzer to the relay board
for automatic calibration.

Connect communication cable.
*Please refer to another manual
(INZ-TN513327-E) about
communication function.

Name

(1) Mounting
hole

(2) Input/output
terminal
block
(TN 1 to TN
5)

(3) Cable
connection
connector
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3.1 Installation conditions
To install the analyzer for optimum performance, select a location that meets the following
conditions;
(1)  This instrument is system built in type.  This instrument should be used while embedded
       in a panel, locker, or enclosure of steel sheet.
(2)  Use this instrument indoors.
(3)  A vibration-free place
(4)  A place which is clean around the analyzer.
(5)  Power supply
       Rated voltage : 100V to 240V AC
       Operating voltage : 85V to 264V AC
       Rated frequency : 50/60 Hz
       Power consumption : 250 VA max.
       Inlet : Comformity to EN60320  class I type   3-pin inlet
(6)  Operation conditions
       Ambient temperature : -5˚ to 45˚C
       Ambient humidity : 90 % RH or less, no condensation

3. INSTALLATION

This unit is not explosion-proof type.  Do not use it in a place with explosive gases to prevent
explosion, fire or other serious accidents.

• Entrust the installation, movement or re-installation to a specialist or the supplier.  A poor
installation may cause accidental tipover, shock hazard, fire, injury, etc.

• The gas analyzer is heavy.  It should be installed with utmost care.  Otherwise, it may tip
over or drop, for example, causing accident or injury.

• For lifting the gas analyzer, be sure to wear protective gloves. Bare hands may invite an
injury.

• This unit should be installed in a place which conforms to the conditions noted in the
instruction manual.  Otherwise, it may cause electric shocks, fire or malfunction of the unit.

• During installation work, care should be taken to keep the unit free from entry of cable chips
or other foreign objects.  Otherwise, it may cause fire, trouble or malfunction of the unit.

DANGER

CAUTION
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3.2 Installation
3.2.1 Installation of analyzer main frame

Installation methods for the analyzer main unit are divided into 2 types;

Note 1 Check and maintenance of the analyzer main unit may be carried out with the top cover detached.
The guide rail method may be used if a space accessible for maintenance is provided at the top of
the main unit.  If maintenance space is not provided specially, it is recommended to use the slide
rail method.

Recommended slide rail:  Product No.: 305A-24 manufactured by Accuride International Co.

Note 2 For 19 inch rack mounting, the weight of the analyzer is supported with the bottom of the case
(with the side of the case in case of slide rail method).  For mounting dimensions of the slide rail,
see “Item 9.3 External diagram”.

Don’t install the analyzer at a place which is exposed to direct sunlight.

The analyzer should be installed at a place where ambient temperature is within -5 to 45˚C, and

temperature fluctuation during use is minimum.

Type External dimensions Mounting dimensions Mounting method

19 inch rack 
mounting guide 
rail method

19 inch rack 
mounting slide
rail method

429

17
7

483

Slide rail
 (Supports mass)

Slide rail
 (Supports mass)

450 or more

465

M6

or
 1

00
 (

JI
S

)
10

1.
6 

 (
E

IA
)
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3.2.2 Mounting input/output terminal module

Mount the input/output terminal module on the panel; observing the following method.

(Note) To avoid the effect of noise generated from external units, mount the I/O terminal
module mounting plate on the panel for continuity at the mounting surface and
connect the panel to the same ground as the analyzer main unit.

Note)  How to ground analyzer main unit and I/O terminal module 

* Don’t separate the analyzer and I/O terminal module, and be sure to 
  ground them together.

Mount the analyzer and I/O terminal module on the 
same panel.

Bring I/O terminal module sheet metal and 
panel into continuity at ///// portion.

To avoid the effect of noises, etc. from external units, it is 
recommended to ground them by the procedure described below.

Bring analyzer main unit and panel into continuity 
at ///// portion or rail mounting portion.

Ground the panel casing.

External dimensions Mounting dimensions Mounting method

Terminal

Screwed to panel

Panel plate

To analyzer rear panel

Connection cable

4.5 mounting hole (× 6 places)
M4 screw (× 6 places)

Rectangular hole

302

14
2

14
2

15
4

150 150

316

16
4
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3.3 Piping
Piping should be connected to the gas inlets and outlets of the front panel of the analyzer.

• Use a corrosion resistant tube of Teflon, stainless or polyethylene to connect the instrument to
a sampling system.  Even if there is a danger of corrosion, refrain from using a tube of rubber
or soft vinyl.  The instrument provides inaccurate indication due to gas absorption by piping
materials.

• Pipe connection port is Rc1/4 female thread (or NPT1/4).  Piping should be cut as short as
possible for a quick response.  About 4 mm inner diameter is recommended.

• Entry of dust into the instrument may result in defective operation.  Use a clean piping or
coupling.

Connect the gas tube by the following method.

Sampling gas inlet: Attach the gas tube to introduce gas to be measured such as one that has
completed dehumidification process and standard gases for zero and span
calibration to this inlet.
Gas flow to be introduced should be constant within the range of 0.5 L/min
±0.2 L/min.

Sampling gas outlet: Exhaust measured gas through the outlet.  Attach the tube to exhaust mea-
sured gas outdoors or to the atmosphere.

Purge gas inlet: It is used for purging the inside of the total gas analyzer .  When the ana-

lyzer must be purged, refer to Item 3.3.4  Purging of instrument inside.

Use dry gas N
2
 or instrumentation air for purge gas. (flow rate of 1L/min or

more).

Sampling gas outlet

Sampling gas inlet

Sampling gas outlet
(Purge gas inlet)

Sampling gas inlet

For measuring 
unit 1

For measuring 
unit 2
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Measured components

1-component analyzer for NO, SO2, CO2, CO,
CH4 or N2O

2-component analyzer for NO/SO2, CO2/CO,
N2O/CO2

2-componen analyzer for NO/CO

3-component analyzer for NO/SO2/CO, N2O/
CO2/CO

3-component analyzer for NO/N2O/CO2, SO2/
N2O/CO2, CH4/N2O/CO2

3-component analyzer for NO/SO2/CO

4-component analyzer for NO/SO2/CO2/CO,
NO/SO2/N2O/CO2

Measuring unit 2

None

None

CO

CO

N2O/CO2

CO

CO2/CO, N2O/CO2

Internal piping diagram

Correspondence of measured components and measuring units

Measurering unit 1

Each measured
component

NO/SO2, CO2/CO,
N2O/CO2

NO

NO/SO2, N2O/CO2

NO, SO2, CH4

NO/SO2

NO/SO2

Note) When there are two measuring units, the built-in O2 sensor must

be connected to the measuring unit 2.

Note)  When the purge gas inlet is provided, the piping to measuring unit 2 is built inside.

Measuring unit 2

Measuring unit 1

Sampling cell
Note)
2 cells may be used 
by combination of 
range.

OUTLET INLET OUTLET INLET

Sampling gas inlet

Sampling gas outlet

For measuring 
unit 1

Sampling gas inlet

Sampling gas outlet

For measuring 
unit 2

Built-in
O2 sensor

Built-in
O2 sensor



3 - 6 INZ-TN4ZKJ-E

NO2/NO
converter

Note)  The NO2/NO converter is used 
when NO measurement is used for NOx measurement.

NO2/NO
converter

Note)  The NO2/NO converter is used 
when NO measurement is used for NOx measurement.

• Two pair of gas inlet/outlet    - (2)

ZKJ

• One pair of gas inlet/outlet

Filter
Flow meter
0.5L/min

ZKJ

Exhaust

Release to atmosphere.

Sampling gas

Filter Flow meter
0.5L/min

Sampling gas 
inlet

Sampling gas 
outlet

Sampling gas 
inlet

Sampling gas 
outlet

ZKJ

Exhaust

Release to atmosphere.

Sampling gas 
inlet

Sampling gas 
outlet

Sampling gas inlet

Sampling gas outlet

Exhaust

Release to atmosphere.

Sampling gas

Filter Flow meter 
0.5L/min

Sampling gas

Filter
Flow meter
0.5L/min

• Two pair of gas inlet/outlet    - (1)

Filter

For 
measuring 
unit 1

Sampling gas 
inlet

Sampling gas 
outlet

For 
measuring 
unit 2

For 
measuring 
unit 1

For 
measuring 
unit 2

Example of connecting each measuring unit
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Analyzer without O2

measurement

N2 gas

Gas with concentra-
tion of 90% or more
of full scale

Analyzer with built-in O2

sensor

N2 gas

Gas with concentration of
90% or more of full scale

Gas with concentration of
90% or more of full scale
or atmospheric air (21%)

Analyzer with external
zirconia O2 sensor

Dry air

Gas with concentration of 90%
or more of full scale

1 to 2% O2

Zero gas

Span gas other
than for O2

measurement

Span gas for O2

measurement

3.4 Sampling
3.4.1 Conditions of sampling gas

(1) Dust contained in the sampling gas should be completely removed with a filter.  For the final
stage filter, use a filter that allows removing dust particles of 0.3µm.

(2) Dew point of sampling gas must be lower than the ambient temperature to avoid occurrence
of drain in the gas analyzer.  If vapor is contained in the sampling gas, dew point should be
lowered to 0˚C by using a dehumidifier.

(3) If SO3 mist is contained in the sampling gas, use a mist filter or cooler to remove SO3 mist.
Other mists should be removed by using a mist filter or cooler.

(4) Corrosive gases such as Cl2, F2 and HCl, if they are contained in the sampling gas in consid-

erable amounts, will shorten the life of instruments.

(5) Temperature of sampling gas should be within 0 to 50˚C.  Provide a means that prevents
entry of hot gas directly into the instrument.

3.4.2 Sampling gas flow

Flow of sampling gas should be 0.5L/min ± 0.2L/min.

Avoid flow fluctuation during measurement.

Observe the flow reading by a flowmeter provided as shown in the example of the sampling
system configuration (Item 3.4.6).

3.4.3 Preparation of standard gas

Routine calibration is required by standard gas for keeping this instrument under normal operation
condition (once a week).  Prepare a standard gas cylinder for zero calibration and span calibration.

3.4.4 Purging of instrument inside

The inside of instrument need not be purged generally except for the following cases.

(1) A combustible gas component is contained in sample gas.

(2) Corrosive gas is contained in the atmospheric air at the installation site.

(3) The same gas as the sample gas component is contained in the atmospheric air at the installa-
tion site.

In such cases as above, the inside of analyzer should be purged with the air for instrumentation

or N
2
.

Purging flow rate should be about 1L/min.

If dust or mist is contained in purging gas, it should be eliminated completely in advance.



3 - 8 INZ-TN4ZKJ-E

3.4.6 Example configuration of gas sampling system

The following illustrates a typical system configuration for five component gas measurement for
monitoring combustion exhaust gas from boiler, refuse incinerator, etc.

Contact Fuji Electric for system configuration matching the particular use or further information.
(1) Gas extractor

15

Drain  Exhaust

2-way 
solenoid 
valve

Air

ZERO NO SO2 CO O2CO2

NO
/N2

SO2
/N2

CO2
/N2

CO
/N2

O2
/N2

Infrared gas analyzer
main unit CO,CO2 (O2)

ZKJ unit

or la
rger

(10)
Zirconia
O2 senor

φ10/φ8
Teflon
tube

(ZFK7)

(2) Mist filter

(3) Safety
 drain 

trap

(4) Gas aspirator

Electronic 
gas cooler

(5)

(8) Flowmeter

(7) Membrane filter

(7) Membrane filter

(11)
NO2/NO
converter

(6) 
Solenoid 
valve

Pressure 
reducing valve

(9) Standard gas

Infrared gas analyzer
main unit NO, SO2

3.4.5 Pressure at sampling gas outlet

Pressure at the sampling gas outlet should be adjusted to atmospheric pressure.

Description

Gas extractor with a heating
type stainless steel filter of stan-
dard mesh 40µm

Removes drain, mist, and dust.

The safety drain trap divided
into two rooms for positive and
negative pressure.  It monitors
and adjusts the sample gas pres-
sure.

For aspiration of sample gas

Dries the moisture in sample
gas to a dew point of approx.
2˚C.

Used for introducing calibra-
tion gas.

PTFE filter used to eliminate
fine dust particles and permit
monitoring of dust adhering
condition on the front panel of
the gas analyzer.

Name

(8) Flowmeter

(9) Standard gas

(10) Zirconia O2

sensor

(11) NO2/NO con-
verter

Description

Adjusts and monitors the flow
rate of sample gas.

Reference gas used for calibrat-
ing zero and span of the ana-
lyzer. Total 6 cylinders required
for zero gas air, span gas NO,
SO2, CO, CO2 and O2.

External zirconia oxygen
sensor used for measuring the
oxygen concentration in
sample gas.
(This is not necessary in case
when O2 sensor is built-in.)

Added to NOx analyzer.
A special catalyst material for
efficient conversion of NO2

gas to NO is used.

Name

(1) Gas extractor

(2) Mist filter

(3) Safety drain trap

(4) Gas aspirator

(5) Electronic gas
cooler

(6) Solenoid valve

(7) Membrane filter
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3.5 Wiring
3.5.1 Power inlet

The power inlet is provided at the rear panel.

Connect supplied power cable to this power inlet.

Input/output terminal connector

Power inlet

Grounding 2-pole plug

Rear panel

Exclusive cable 
(1 meter long)

Analyzer Input/output 
terminal module

Ferrite core 
(to analyzer side)

• Avoid installing this instrument near an electrical unit (high frequency furnace or electric welder)
that generates much electrical noise.  If using the instru-

ment near such a noise generating unit is unavoidable,
use a different power line to avoid noise.

• Mount a noise suppressor such as varister or spark killer
as shown at right figure to the noise generating unit when
noise is generated from relays or solenoid valves.
Mount the suppressor near the noise generating source,
or it will have no effect.

3.5.2 Input/output terminal module

This analyzer should be connected to the input/output terminal module by supplied exclusive
cable.

Plug this cable connector into the receptacle at the rear panel of the analyzer and the receptacle on
the PC board of the input/output module.

Connect the exclusive cable so that the ferrite core attached to the cable comes to the analyzer
side.

Main unit
power supply

Varistor or 
spark killer

Install (connect)
near the source.

Noise 
generating 

source

When noise source is in the vicinity
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(1)  Analog output signal (AO):  terminal block 1 (1) to (20), terminal block 2 (3) to (6)

Output signal : 4 to 20 mADC or 0  to 1 VDC (selected when ordering)

Non-insulated output

Allowable load : 4 to 20 mADC, 550Ω or less

0 to 1 VDC, 100kΩ or more

• Analog output is provided from each terminal corresponding to the channel displayed in the
measurement screen.

All of analog output signals for the instrument are not isolated.  It is recommended to isolate
signals individually to prevent interference from unnecessary signals or to prevent external
interference, especially leading the cable of more than 30 meters or to outdoor.

(2)  O2 sensor input:  terminal block 2 (1) - (2)

Input signal:

External zirconia O
2
 analyzer : Zirconia O

2
 sensor signal (Fuji ZFK7 output)

External O
2
 analyzer : 0 to 1 VDC (DC input resistor of 1MΩ or more)

• It is used when the external zirconia O2 analyzer or external O2 analyzer is specified as order.

• To connect to the output of the external Zirconia analyzer or external O2 analyzer prepared
separately.

• In case of an external O2 analyzer, input a signal of 0 to 1 VDC with respect to O2 full scale
of the analyzer.

• In case of built-in O2 analyzer, do not use the terminals.

O2 sensor input is not isolated.  It is recommended to isolate when an external O2 analyzer is
installed apart from this analyzer.  Zirconia O2 sensor Fuji make ZFK7 should be installed at a
location that is as close to this instrument as possible.

(3)  Contact input (DI): terminal block 2 (11) to (20), terminal block 3 (5) to (10)

• It is for a contact input at no voltage.  An input is provided when switching to short circuit
(on) or open (off).

• No voltage is applied to the terminals.

(4)  Contact output (DO):  terminal block 3 (11) to (20), terminal block 4 and terminal block 5

• Contact rating:  250VAC/2A, load resistance

• An output is for a relay contact output.  An output is provided when switching to conductive
(on) or open (off).

Wiring of analog output signal, O2 sensor input and contact input should be fixed separately
from the wiring of power supply and contact output.

Note) To avoid the effect of noise generated from external units, be sure to ground the
analyzer main unit.  Continue between the I/O module mounting plate and the panel
and connect the panel casing to the same ground as the analyzer.
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(5)  List of terminal blocks

Terminal block 1
<TN1>

11

12

13

14

15

16

17

18

19

20

1

2

3

4

5

6

7

8

9

10

(M3.5 screw)

Ch9 output
(Ch9_OUT)

Ch10 output
(Ch10_OUT)

Ch8 output
(Ch8_OUT)

Ch7 output
(Ch7_OUT)

Ch6 output
(Ch6_OUT)

Ch1 output
(Ch1_OUT)

Ch2 output
(Ch2_OUT)

Ch3 output
(Ch3_OUT)

Ch4 output
(Ch4_OUT)

Ch5 output
(Ch5_OUT) +

–
+
–

+
–

+
–

+
–

+
–

+
–

+
–

+
–

Terminal block 2
<TN2>

11

12

13

14

15

16

17

18

19

20

1

2

3

4

5

6

7

8

9

10

(M3.5 screw)

Ch4 remote range
switch input
(R_RNG_Ch4)

Ch5 remote range
switch input
(R_RNG_Ch5)

Ch3 remote range
switch input
(R_RNG_Ch3)

Ch2 remote range
switch input
(R_RNG_Ch2)

Ch1 remote range
switch input
(R_RNG_Ch1)

Ch12 output
(Ch12_OUT)

Ch11 output
(Ch11_OUT)

Unassigned

Unassigned

O2 sensor input
(O2_IN)

Note 1

Terminal block 3
<TN3>

11

12

13

14

15

16

17

18

19

20

1

2

3

4

5

6

7

8

9

10

(M3.5 screw)

Ch4 range identification
contact output (RNG_ID Ch4)

Ch5 range identification
contact output (RNG_ID Ch5)

Ch3 range identification
contact output (RNG_ID Ch3)

Ch2 range identification
contact output (RNG_ID Ch2)

Ch1 range identification
contact output (RNG_ID Ch1)

Auto calibration
 remote start

 input  (R_CAL)

Average value reset
 input (RESET)

Remote hold input
 (R_HOLD)

Unassigned

Unassigned

Terminal block 4
<TN4>

11

12

13

14

15

16

17

18

19

20

1

2

3

4

5

6

7

8

9

10

(M3.5 screw)

Unassigned

Unassigned

Unassigned

Auto calibration 
status/contact 
output (CAL)

Calibration error
contact output 

(CAL_ALM)

Unassigned

Unassigned

Note 1 : For external O2 sensor input.

Instrument error
contact output 

(FAULT)

Pump ON/OFF
 contact output (PUMP)

Peak count alarm 
output (PEAK_ALM)

Connector
<CN3>

Solenoid valve drive signal output for calibration
(Transister output)

<D-sub 9P>

Contact output for 
zero calibration 

Contact output for
sample gas selection

Contact output for Ch1 
span calibration 

Contact output for Ch2 
span calibration 

Contact output for Ch3 
span calibration
Contact output for Ch4 
span calibration
Contact output for Ch5 
span calibration

Power for relay drive
5V DC

1

2

3

4

5

6

7

8

9

For details, 
refer to another 
manual about 
communication function.

For serial communication (D-Sub9pin)

1

2

3

4

5

6

7

8

9

Connector
<CN2>

Terminal block 5
<TN5>

11

12

13

14

15

16

17

18

19

20

1

2

3

4

5

6

7

8

9

10

(M3.5 screw)

Unassigned

Alarm 6 
output 
(ALM_6)

Alarm 5 
output 
(ALM_5)

Alarm 4 
output 
(ALM_4)

Alarm 3 output 
(ALM_3)

Unassigned

Alarm 2 output 
(ALM_2)

Alarm 1 output 
(ALM_1)
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Terminal block 1 <TN1>

Terminal block for analog output (non-isolated
output)

Between 1–2 : Ch5 output

Between 3–4 : Ch4 output

Between 5–6 : Ch3output

Between 7–8 : Ch2 output

Between 9–10 : Ch1 output

Between 11–12 : Ch10 output

Between 13–14 : Ch9 output

Between 15–16 : Ch8 output

Between 17–18 : Ch7 output

Between 19–20 : Ch6 output

Terminal block 2 <TN2>

Between 1–2 : O
2
 sensor input

(For input of Fuji’s zirconia
oxygen sensor or externally
oxygen sensor.  Must not be used
unless external O

2
 sensor is

provided.)

Between 3–4 : Ch12 output

Between 5–6 : Ch11 output

Between 7–10 : For internal connection.  Must
not be wired.  (Must not be used
as junction terminal).

Between 11–12: Ch5 remote range switch input

Between 13–14: Ch4 remote range switch input

Between 15–16: Ch3 remote range switch input

Between 17–18: Ch2 remote range switch input

Between 19–20: Ch1 remote range switch input

Action of remote range switch
High range is selected when
open.  Low range is selected
when short-circuited.  For details
of action, see “Item 6.1 Switch of
range.”

(6)  Description on terminal block

Terminal block 1
<TN1>

11

12

13

14

15

16

17

18

19

20

1

2

3

4

5

6

7

8

9

10

(M3.5 screw)

Ch9 output
(Ch9_OUT)

Ch10 output
(Ch10_OUT)

Ch8 output
(Ch8_OUT)

Ch7 output
(Ch7_OUT)

Ch6 output
(Ch6_OUT)

Ch1 output
(Ch1_OUT)

Ch2 output
(Ch2_OUT)

Ch3 output
(Ch3_OUT)

Ch4 output
(Ch4_OUT)

Ch5 output
(Ch5_OUT) +

–

+
–

+
–

+
–

+
–

+
–

+
–

+
–

+
–

Terminal block 2
<TN2>

11

12

13

14

15

16

17

18

19

20

1

2

3

4

5

6

7

8

9

10

(M3.5 screw)

Ch4 remote range
switch input
(R_RNG_Ch4)

Ch5 remote range
switch input
(R_RNG_Ch5)

Ch3 remote range
switch input
(R_RNG_Ch3)

Ch2 remote range
switch input
(R_RNG_Ch2)

Ch1 remote range
switch input
(R_RNG_Ch1)

Ch12 output
(Ch12_OUT)

Ch11 output
(Ch11_OUT)

Unassigned

Unassigned

O2 sensor input
(O2_IN)

Note 1

Note 1: For external O
2
  sensor input.
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Terminal block 3 <TN3>

Between 1–4 : For internal connection.  Must
not be wired.  (Must not be used
as junction terminal.)

Between 5–6 : Remote hold input.  No hold
when open.  Output hold when
short-circuited.

For details, refer to “Item 6.7
Parameter setting, Output Hold”.

Between 7–8 : Average value reset input.  short-
circuitting the contact input (for
at 1.5 sec min.) resets O

2
 average

and O
2 
converted average simul-

taneously.  Opening it restarts the
average value.

For details, refer to “Item 6.7
Parameter setting, Average Value
Resetting”

Between 9–10 : Automatic calibration remote
start input

After shorting for 1.5 sec. or more,
automatic calibration is started by
the opening input whether the
automatic calibration setting is
ON/OFF.

For details, refer to “Item 6.4
Setting of auto calibration”

Between 11–12: Ch5 range identification contact
output

Between 13–14: Ch4 range identification contact
output

Between 15–16 Ch3 range identification contact
output

Between 17–18: Ch2 range identification contact
output

Between 19–20: Ch1 range identification contact
output

Action of range identification signal
Range identification contact is
conductive at low range and open
at high range.

Terminal block 3
<TN3>

11

12

13

14

15

16

17

18

19

20

1

2

3

4

5

6

7

8

9

10

(M3.5 screw)

Ch4 range identification
contact output (RNG_ID Ch4)

Ch5 range identification
contact output (RNG_ID Ch5)

Ch3 range identification
contact output (RNG_ID Ch3)

Ch2 range identification
contact output (RNG_ID Ch2)

Ch1 range identification
contact output (RNG_ID Ch1)

Auto calibration
 remote start

 input  (R_CAL)

Average value reset
 input (RESET)

Remote hold input
 (R_HOLD)

Unassigned

Unassigned
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Terminal 4 <TN4>

Between 1–2 : Peak count alarm contact output

It is conductive when peak count
exceeds the setting time.  It
remains open below the setting
time.  For setting and operation,
refer to “Item 6.6  Peak alarm
setting”.

Between 3–4 : Contact output of auto calibration
status

When the auto calibration is
carried out , it is conductive.
Remains open otherwise.

Between 5–6 : Pump ON/OFF contact output

Used when turning ON/OFF the
pump.  It is open during auto and
manual calibration status and
conductive during measurement.

Between 7–8 : Calibration error contact output

It is conductive when an error
occurs during zero calibration or
span calibration.  It is normally
open.

Between 9–10 : It is conductive when an error
occurs to the analyzer unit. It is
normally open.

Between 11–20: For internal connection, wiring is
not allowed.  (Do not use it as
junction terminal).

Terminal block 4
<TN4>

11

12

13

14

15

16

17

18

19

20

1

2

3

4

5

6

7

8

9

10

(M3.5 screw)

Unassigned

Unassigned

Unassigned

Auto calibration status/contact 
output (CAL)

Calibration error
contact output 

(CAL_ALM)

Unassigned

Unassigned

Instrument error
contact output 

(FAULT)

Pump ON/OFF
 contact output (PUMP)

Peak count alarm 
output (PEAK_ALM)
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Terminal 5 <TN5>

Between 2, 3 and 4 :  Alarm 3 output
When the output exceeds the set
value, it is conductive between2
and 3, and open between 3 and
4.  Otherwise, it is open bet-
ween 2 and 3 and conductive
between 3 and 4.

Between 5, 6 and 7 :  Alarm 2 output
When the output exceeds the set
value, it is conductive between
5 and 6, and open between 6
and 7.  Otherwise, it is open
between 5 and 6, and conduct-
ive between 6 and 7.

Between 8, 9 and 10 :  Alarm 1 output
When the output exceeds the set
value, it is conductive between
8 and 9, and open between 9
and 10.  Otherwise, it is open
between 8 and 9.

Between 12, 13 and 14:  Alarm 6 output
When the analyzer unit is turned
ON, it is conductive between 12
and 13, and open between 13
and 14.  When the analyzer unit
is turned OFF, it is open be-
tween 12 and 13, and conduc-
tive between 13 and 14.

Between 15, 16 and 17:  Alarm 5 output
When the output exceeds the set
value, it is conductive between
15 and 16, and open between 16
and 17.  Otherwise, it is open
between 15 and 16, and conduc-
tive between 16 and 17.

Between 18, 19 and 20:  Alarm 4 outputWhen the output
exceeds the set
value, it is conductive between
18 and 19, and open between 19
and 20.  Otherwise, it is open
between 18 and 19, and conduc-
tive between 19 and 20.
For detailed action of the alarm
contact, refer to “Item 6.3
Alarm setting”.

Terminal block 5
<TN5>

11

12

13

14

15

16

17

18

19

20

1

2

3

4

5

6

7

8

9

10

(M3.5 screw)

Unassigned

Alarm 6 
output 
(ALM_6)

Alarm 5 
output 
(ALM_5)

Alarm 4 
output 
(ALM_4)

Alarm 3 output 
(ALM_3)

Unassigned

Alarm 2 output 
(ALM_2)

Alarm 1 output 
(ALM_1)
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Connector <CN3>

Connector <CN3> provides outputs in combination with calibration action during auto calibration
and manual calibration.

An output is from a transistor (ratings: 5V/50mA).

A transistor is turned ON before starting each calibration.

Sample selection output is ON during measurement and OFF during calibration.

If calibration is not performed, the other transistors are OFF.

In case of auto calibration, sequential output is ON/OFF according to the setting.

Refer to “Item 6.4 Setting of auto calibration”.

Note) No. 9 pin is for solenoid valve ON/OFF relay drive power (5V DC/0.5A, max).
Use No. 9 with reference to the diagram.

Connector
<CN3>

(Transister output)

<D-sub 9P>

Contact output for 
zero calibration 

Contact output for
sample gas selection

Contact output for Ch1 
span calibration 

Contact output for Ch2 
span calibration 

Contact output for Ch3 
span calibration
Contact output for Ch4 
span calibration
Contact output for Ch5 
span calibration

Power for relay drive 
5V DC

1

2

3

4

5

6

7

8

9

Solenoid valve drive signal output for calibration

Cable

I/O terminal module Relay board

Contact relay

CN3

5V

SV1 to SV4: solenoid valves

Solenoid valve 
drive power

SV1

SV2

SV3

SV4

1

3

4

5

9

Standard gas for calibration

<Gas sampling system>

Refer to “Item 3.4.6  Example configuration 
of gas sampling system”.

<Electrical system>

Example of using solenoid valve drive signal output for calibration

Relay board and exclusive cable (D-sub 9p straight cable: 1.5 meters) 
are available on request.

SV4

Ch2
span

SV3

Ch1
span

SV2SV1

Zero

Membrane filter

Electronic 
gas cooler

Flowmeter
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 • Zero calibration

 • Span calibration

Zero calibration
output

Zero calibration
output

Pump ON/OFF contact

Pump ON/OFF contact

Sample selection
output

Ch1 to 5 span 
calibration output 

Ch1 span 
calibration 

Output hold function

Sample selection
output

(with hold ON setting)

ZERO ENTENT

Hold extension time. 

Calibration gas flow

Calibration gas flow

Output signal hold

Output signal hold

Calibration end

Calibration end

on

off
on

off
on

off

off

Output hold function

 (with hold ON setting)

SPAN ENTENT

Hold extemsion time.

Note)

When selecting 
Ch2 using 
DOWN and UP 
keys.

Ch2 span 
calibration

The hold extension time 
depends on the gas 
flow time of the 
automatic calibration 
settings.

(7)  Timing of solenoid valve drive signal for calibration

1) Manual  calibration (See “Item 6.9  Calibration”.)
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Ch1 span calibration output 

Ch1 span 
calibration

Ch3 span 
calibration

Ch2 span 
calibration

Ch4 span 
calibration

Ch5 span 
calibration

Ch2 span calibration output 

Ch3 span calibration output 

Ch4 span calibration output 

Ch5 span calibration output 

Pump ON/OFF contact

Sample selection output

Zero calibration output

Automatic calibration contact

Output hold function

Zero gas

350 s

Ch1 span gas
350 s

Hold
extension time.

Automatic
calibration 

start
Zero calibration 

(with hold ON setting)

2) In case of automatic calibration (example shown in Item 6.4.1, Automatic calibration set-
tings)
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4.1 Preparation for operation

(1) Tube and wiring check

Double-check if tubes of the gas sampling and exhaust ports are correctly connected.

Double-check for proper wiring.

4.2 Warm-up operation and regular operation

(1) Operation procedure

1) Turn ON the power switch on the front panel of the analyzer unit.

The measurement screen appears on the front display panel in 1 or 2 seconds.

2) Wait for about 4 hours until the instrument is warmed up.

About 4 hours are required until the instrument allows accurate measurement.

Note) When in warm-up, the concentration reading may be beyond.

 upper limit of range or

 lower limit of range.

But, it is not an error.

3) Setting of various set values

Perform the various settings according to “Chapter 6. Setting and Calibration”.

4) Zero calibration and span calibration

Perform zero calibration and span calibration after warm-up operation.

Refer to “Chapter 6.9. Calibration”.

5) Introduction and measurement of measuring gas

Introduce the measuring gas into the analyzer unit before starting measurement.

4.  OPERATION
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Name

(1) MODE key

(2) SIDE key

(3) UP key

(4) DOWN key

Description

Used to switch the mode.

Used to change the selected item
(by moving the cursor) and
numeral digit.

Used to change the selected item
(by moving the cursor) and to
increase numeral value.

Used to change the selected item
(by moving the cursor) and to
decrease numeral value.

Name

(5) ESC key

(6) ENT key

(7) ZERO key

(8) SPAN key

Description

Used to return to a previous screen
or cancel the setting midway.

Used for confirmation of selected
items or values, and for execution
of calibration.

Used for zero calibration.

Used for span calibration.

5.  DESCRIPTION OF DISPLAY AND OPERATION PANELS

This section describes the display unit and operation panel of the analyzer unit.  It also explains the name
and description of function on the operation panel.

5.1 Name and description of operation panel

Fig. 5-1

MODE

POWER

ESC ZERO

ENT SPAN
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5.2 Overview of display and operation panels

Fig. 5-2

• Measurement mode

• Measurement mode

• Measurement mode

• User mode

• Switch Ranges

• Calibration
Parameters

• Alarm Setting

• Setting of Auto 
  Calibration

• Setting of 
Peak Alarm

• Parameter 
Setting

* 1)  The panel configuration is changed depending on the 
        display channel.  (The measurement mode screen can 
        be viewed by scrolling the arrow key up and down).

* 1

* 2) The peak alarm setting is 
       added according to the 
       code symbol when CO 
       and O2 components exist.  

ZERO Calibration

SPAN Calibration

• Selection of items
  Start Time
  Cycle
  Flow Time
  ON/OFF
  Auto zero Calibration Run / stop 

• Setting of Auto 
Zero calibration

ESC

SPAN

ZEROMODE

ESCMODE

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

MODE

MODE

• User mode
Switch Ranges
Calibration Parameters
Alarm Setting
Setting of Auto Calibration
Setting of Auto Zero calibration
Setting of Peak Alarm
Parameter Setting

• Selection of items
Calibration value
Zero calibration 
Calibration range 
Auto calibration components / range

• Selection of items
Start Time
Cycle
Flow Time
Auto calibration ON/OFF
Auto Calibration Run / stop 

• Selection of items
Peak Alarm ON/OFF
Peak Value
Peak Count
Hysteresis

• Selection of items
Current time : Current time setting
Key lock : Key lock ON/OFF
Output Hold : ON/OFF
Reset Av. Output : Average value 

resetting
Response time : Response time (filter)
Average Period : Average Period 

setting
Backlight Timer : ON/OFF, timeup time
To Maintenance mode: Maintenance mode 

(entry of password)
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5.3 Outline of display screen

(1) Measurement mode screen (appears when the power is turned ON)

The measurement screen depends on the number of components.  The following screen configura-
tion as shown as an example is for NO, SO2, CO2, CO and O2 (output: 12 channel).

Fig. 5-3  Name and function of measurement mode screen

No.

(1)

(2)

(3)

(4)

Function

Displays component of instanta-
neous value, converted instanta-
neous value, converted average
value, etc.

Displays measured value of
concentration.

Displays range values.

Displays unit with ppm and
vol%.

Description

Displays peak alarm component.

Displays peak alarm concentra-
tion display.
(Upper limit value)

Displays the alarm times
exceeding the peak value.

Displays units of peak alarm with
times/H.

No.

(5)

(6)

(7)

(8)

Name

Peak alarm
component
display

Peak alarm
concentration
display

Peak alarm
times

Peak alarm
unit display

Name

Component
display

Concentration
display

Range display

Unit display

* For outputs of more than 5 channels, scroll the arrow key   or    to view.

C h

C h

C h

C h

C h

(1) (2)

(3) (4)

(1) (2)

(4)(5) (6) (3) (7) (8)

C h

C h

C h

C h
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(2) Setting/selection screen

The setting/selection screen is configured as shown below:

• In the status display area, the current status is displayed.

• In the message display area, messages associated with operation are displayed.

• In the setting item and selection item display area, items or values to be set are displayed,
  as required.  To work on the area, move the cursor to any item by using UP, DOWN and
  SIDE keys.

Cursor

Status display area

• LCD screen
Message display area

Setting item/selection item
display area

Fig. 5-4

• Instantaneous value and concentration value:

The concentration display of Ch (component) where sampling components such as “CO
2
”, “CO”

or “O
2
 are displayed in the component display, indicates current concentration values of the

measured components contained in gas that is now under measurement.

• O2 conversion concentration values:

Ch components where “cv**” is displayed as “cv CO” in the component display are calculated
from the following equation, by setting sampling components, O

2
 instantaneous/concentration

values and O
2
 conversion reference value (see item 6.8).

Conversion output=
On: The value of the O

2
 conversion referance value

(Value set by application)

Os: Oxygen concentration (%)

Cs: Concentration of relevant measured component.
Note that Os does not exceed the O

2
 limit value

set in “Other Parameter” in “6.8 Maintenance
mode.”

The converted sampling components are NO
X
, SO

2
 and CO only.

21 - On

21 - Os
 × Cs

• O2 conversion concentration average value:

In the Ch (component) and O2 average value where “      **” is displayed as “     CO” in the
component display, a value obtained by averaging O2 conversion concentration value or O2

average value in a fixed time is output every 30 seconds.

Averaging time can be changed between 1 minute and 59 minutes or 1 hour and 4 hours accord-
ing to the average time settings (See 6.7, Parameter setting).

(The set time is displayed as “1h” , for instance, in the range display.)

*  The measurement ranges of O2 conversion concentration value and O2 conversion concen-
tration average value are the same as that of the measuring components.  Also, the measure-
ment range of O2 average value is the same as that of O2.

CV
AV

CV
AV
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(3)  Contents of measured channel (Ch)

   The following table gives measurement channels and their contents according to the symbols.

P
A
D
B
E
F
H
G
L
M
P
A
B
F

H

G

L

M

B
H
G
L
M
B
H

G

L

M

Q
R
S
T
U
V
W
S
T
U
V
W
S

T

U

V
W

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
A, B, C
A, B, C
A, B, C
A, B, C

A, B, C

A, B, C

A, B, C

A, B, C

A, B, C
A, B, C
A, B, C
A, B, C
A, B, C
A, B, C
A, B, C

A, B, C

A, B, C

A, B, C

Y
Y
Y
Y
Y
Y
Y
A, B, C
A, B, C
A, B, C
A, B, C
A, B, C
A, B, C

A, B, C

A, B, C

A, B, C
A, B, C

Ch1: NO
Ch1: SO2

Ch1: CO2

Ch1: CO
Ch1: CH4

Ch1: NO,  Ch2: SO2

Ch1: NO,  Ch2: CO
Ch1: CO2,  Ch2: CO
Ch1: NO,  Ch2: SO2,  Ch3: CO
Ch1: NO,  Ch2: SO2,  Ch3: CO2,  Ch4: CO
Ch1: NOX,  Ch2: O2,  Ch3: Converted NOX,  Ch4: Converted NOX average,  Ch5: O2 average
Ch1: SO2,  Ch2: O2,  Ch3: Converted SO2,  Ch4: Converted SO2 average,  Ch5: O2 average
Ch1: CO,  Ch2: O2,  Ch3: Converted CO,  Ch4: Converted CO average,  Ch5: O2 average
Ch1: NOX,  Ch2: SO2,  Ch3: O2,  Ch4: Converted NOX,  Ch5: Converted SO2, 
Ch6: Converted NOX average,  Ch7: Converted SO2 average,  Ch8: O2 average
Ch1: NOX,  Ch2: CO,  Ch3: O2,  Ch4: Converted NOX,  Ch5: Converted CO, 
Ch6: Converted NOX average,  Ch7: Converted CO average,  Ch8: O2 average
Ch1: CO2,  Ch2: CO,  Ch3: O2,  Ch4: Converted CO,  Ch5: Converted CO average,  
Ch6: O2 average
Ch1: NOX,  Ch2: SO2,  Ch3: CO,  Ch4: O2,  Ch5: Converted NOX,  Ch6: Converted SO2, 
Ch7: Converted CO,  Ch8: Converted NOX average,  Ch9: Converted SO2 average, 
Ch10: Converted CO average,  Ch11: O2 average
Ch1: NOX,  Ch2: SO2,  Ch3: CO2,  Ch4: CO,  Ch5: O2,  Ch6: Converted NOX,  
Ch7: Converted SO2, Ch8: Converted CO,  Ch9: Converted NOX average,  
Ch10: Converted SO2 average, Ch11: Converted CO average,  Ch12: O2 average
Ch1: CO,  Ch2: O2

Ch1: NO,  Ch2: CO,  Ch3: O2

Ch1: CO2,  Ch2: CO,  Ch3: O2

Ch1: NO,  Ch2: SO2,  Ch3: CO,  Ch4: O2

Ch1: NO,  Ch2: SO2,  Ch3: CO2,  Ch4: CO,  Ch5: O2

Ch1: CO,  Ch2: O2,  Ch3: Converted CO,  Ch4: Converted CO average,  Ch5: O2 average 
Ch1: NOX,  Ch2: CO,  Ch3: O2,  Ch4: Converted NOX,  Ch5: Converted CO, 
Ch6: Converted NOX average,  Ch7: Converted CO average,  Ch8: O2 average
Ch1: CO2,  Ch2: CO,  Ch3: O2,  Ch4: Converted CO,  Ch5: Converted CO average,  
Ch6: O2 average
Ch1: NOX,  Ch2: SO2,  Ch3: CO,  Ch4: O2,  Ch5: Converted NOX,  Ch6: Converted SO2, 
Ch7: Converted CO,  Ch8: Converted NOX average,  Ch9: Converted SO2 average, 
Ch10: Converted CO average,  Ch11: O2 average
Ch1: NOX,  Ch2: SO2,  Ch3: CO2,  Ch4: CO,  Ch5: O2,  Ch6: Converted NOX,   
Ch7: Converted SO2, Ch8: Converted CO,  Ch9: Converted NOX average,  
Ch10: Converted SO2 average, Ch11: Converted CO average,  Ch12: O2 average
Ch1:N2O
Ch1:N2O, Ch2:CO2

Ch1:NO, Ch2:N2O, Ch3:CO2

Ch1:SO2, Ch2:N2O, Ch3:CO2

Ch1:N2O, Ch2:CO2, Ch3:CO
Ch1:CH4, Ch2:N2O, Ch3:CO2

Ch1:NO, Ch2:SO2, Ch3:N2O, Ch4:CO2

Ch1:NO, Ch2:N2O, Ch3:CO2,Ch4:O2

Ch1:SO2, Ch2:N2O, Ch3:CO2,Ch4:O2

Ch1:N2O, Ch2:CO2, Ch3:CO, Ch4:O2

Ch1:CH4, Ch2:N2O, Ch3:CO2,Ch4:O2

Ch1:NO, Ch2:SO2, Ch3:N2O, Ch4:CO2, Ch5:O2

Ch1:NOx, Ch2:N2O, Ch3:CO2, Ch4:O2, Ch5:Converted NOx, Ch6:Converted NOx average,
Ch7:O2 average
Ch1:SO2, Ch2:N2O, Ch3:CO2,Ch4:O2, Ch5:Converted SO2, Ch6:Converted SO2 average,
Ch7:O2 average
Ch1:N2O, Ch2:CO2, Ch3:CO, Ch4:O2, Ch5:Converted CO, Ch6:Converted CO average, 
Ch7:O2 average 
Ch1:CH4, Ch2:N2O, Ch3:CO2,Ch4:O2,Ch5:O2 average
Ch1:NOx, Ch2:SO2, Ch3:N2O, Ch4:CO2, Ch5:O2, Ch6:Converted NOx, Ch7:Converted SO2, 
Ch8:Converted NOx average, Ch9:Converted SO2 average, Ch10:O2 average

Code symbol
Contents

5th digit 6th digit
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
A
A
A
A

A

A

A

A

B
B
B
B
B
C
C

C

C

C

Y
Y
Y
Y
Y
Y
Y
Y
Y
Y, B
Y
Y
A

A

A, C

A
A

22nd digit
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C h O2

0-25 vol%

C h CO
0-100 ppm

C h CO2
0-10 vol%

C h SO2
0-100 ppm

C h NOX
0-100 ppm0 0.

0 0.
0 0 0

0 0.
0 0 0.

.

      
C h O2

0-25 vol%

C h CO
0-100 ppm

C h CO2
0-10 vol%

C h SO2
0-100 ppm

C h NOX
0-100 ppm0 0.

0 0.
0 0 0

0 0.
0 0 0.

.

ZERO

SPAN

C h
AV.    O2

PEARK  COUNTER

CO       500ppm 0      times/H

0-25 vol%

C h
         CO

0-100 ppm

C h
         SO2
0-100 ppm

C h
         NOX
0-100 ppm

0 0 0.
0 0.

0 0.
0 0.

CV.
AV.     

CV.
AV.     

CV.
AV.     

ESC MODE

ESC MODE

5.4 Basic operation
• Measurement mode

The measurement mode can be displayed
up to 5 channels in a single screen.  If 5
channels or more are to be displayed in a
single screen, press the  or  key to
scroll the channel one by one.

• User mode displays;

Switch Ranges

Calibration Parameters

Alarm Setting

Setting of Auto Calibration
Setting of Auto Zero Calibration

Setting of Peak Alarm

Parameter Setting.

For the setting contents, refer to
“Chapter 6. Setting and calibration”.

Zero calibration
See 6.9.1.

Span calibration
See 6.9.2.

Measurement Mode
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6. SETTING AND CALIBRATION

6.1 Switch of range
6.1.1 Setting of range switch mode

Set the range switch mode as follows.

(1) Press the MODE  key in measurement mode

to display the User mode screen.

(2) Move the cursor to “Switch Ranges” and
press the ENT  key.

(3) The “Channel Selection” screen appears.
Move the  cursor by pressing the  or
the  key on the channel selection
screen that appears, and select Ch (com-
ponent).

(4) Then press the ENT  key.

(5) Selected range switch mode is high-
lighted.
Press the  or the  key to select a
desired switch mode.

(6) Then press the ENT  key to confirm the

selection.
If “MR” is selected, the cursor moves to
“Range Switch.”

        (  ) ENT

MODE

ENT

ENT

MR: Select a desired range on this screen.
RR : Select a desired range according to 

the remote range switch contact input.
AR : Automatically switched from Range 1 

to Range 2 when the measured concen-
tration exceeds 90% of Range 1. 
Automatically switched from Range 2 
to Range 1 when the measured concen-
tration becomes smaller than 80% of 
Range 1.

* Operation set for each Ch only can be 
performed.

Description of setting

Range switch

or previous screen
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6.1.2 Manual range switch

The range of the measured component can be
switched manually as follows.

(1) Select “MR” as range switch mode, and
then press the ENT  key.

(2) Move the highlight of the cursor to range
selection, and then select a desired range
by pressing the  or the  key.  (The

 mark indicates the currently selected
range.)

(3) Then press the ENT  key, and the measure-

ment is carried out in the selected range.

Note) If “RR” or “AR” is selected as
range switch mode, this operation
cannot be performed.

The range for O2 conversion value,
O2 conversion average value, and O2

average value is automatically
switched if corresponding instanta-
neous value range is switched.

        (  ) ENT

ENT

Press the            key to end the setting of range 
switch mode or range switch operation or stop 
the operation in the middle, and the setting 
operation is made invalid and the previous 
screen appears.

To close the setting

ESC

The range identification contact output corresponding to each Ch (component) is conductive 
when Range 1 is selected, and open when Range 2 is selected, which is applicable to any of 
the range switch mode selected.
Note that even if the range is switched during the hold of measurement value by remote hold 
contact input or the hold of measurement value at the time of calibration, the range identifica-
tion contact output maintains the contact state immediately before the hold.  After stop of 
the hold, the contact state of the current range is resumed.

Range identification contact operation

End  of Range Switch



6 - 3INZ-TN4ZKJ-E

6.2 Calibration setting
This mode is used to set calibration concentration and actions.  The calibration setting involves
calibration concentration, zero calibration, calibration range and auto calibration component/range.

6.2.1 Setting of calibration concentration

It allows you to set concentrations of the standard gas (zero and span) of each channel used for
calibration.

(1) During measurement, press the MODE  key
to display the User mode.

(2) Point the cursor to “Calibration Param-
eters” by pressing the  or  key.

Press the ENT   key.

MODE

        (  ) ENT

        (  ) ENT

        (  ) ENT

(3) In the “Calibration Parameters” screen
that appears, point the cursor to “Calibra-
tion Value” by pressing the  or 
key.  Press the ENT  key.

(4) In the “Calibration Concentration Ch
Selection” screen that appears, point the
cursor to Ch you want to set by using the

 or  key.  Press the ENT   key.
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(5) In the “Calibration Concentration Selection”
screen that appears, select any concentration
item you want to set by pressing the  , 

 key.

Then press the ENT  key, and the selected
value is highlighted.

(6) In the “Calibration Concentration Value
Setting” screen that appears, enter calibration
gas concentration values (zero and span).
For value entry, press the  or  key, and
a 1-digit value increases or decreases.  By
pressing the , the digit moves.
After setting, save the entry by pressing the

ENT  key.  The saved value becomes valid
from the next calibration process.

Note) Enter settings that correspond to each
range. If zirconia type is used as O2

sensor, select 21.00 for the field of Zero
(when air is used), and select the con-
centration listed on the cylinder if the
air contained in a cylinder is used.

        (  ) ENT

             ENT

End of Calibration

Concentration Setting

To close the calibration concentration value 
setting process or cancel this mode midway, 
press the  ESC   key.  
A previous screen will return.

To close the setting

ESC

NOx, SO2, CO2, CO, CH4, N2O external O2 
measurement and buit-in paramagnetic O2 
sensor

Span gas: 1 to 105% of full scale 
(Full scale (FS) is the same as each range 
value.)

External Zirconia O2 measurement

The setting cannot be performed beyond the range.

Zero gas: 5 to 25 vol%
Span gas: 0.01 to 5 vol%

Setting range of values

Cursor for setting value
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6.2.2 Setting of manual zero calibration
When zero calibration is made manually, set either all measurement components should be
calibrated simultaneously or each component should be calibrated while selecting one by one.

(1) During measurement, press the  MODE   key
to display the User mode.

(2) Point the cursor to “Calibration Param-
eters” by pressing the  or  key.
Press the ENT  key.

        (  ) ENT

        (  ) ENT

         MODE

        (  ) ENT

(3) In the “Calibration Parameters” screen
that appears, point the cursor to “About
ZERO Calibration” by pressing the  or

 key.  Press the ENT  key.

(4) In the “Manual ZERO Calibration Ch
Selection” screen that appears, point the
cursor to Ch (component) you want to set
by using the  or  key.  Press the ENT

key.
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(5) In the “Manual ZERO Calibration
Selection” screen that appears, select “at
once” or “each” by pressing the  or

 key.  When selecting “at once”, the
Ch (components) to be set can be zero-
calibrated at the same time.  When
selecting “each”, either of the Ch (com-
ponents) to be selected is zero-calibrated.
After setting, press the ENT  key.

Whether “each” or “at once” can be determined for each Ch (component).

•Setting “each”
 Select the Ch (component) on the manual zero calibration screen and then perform 
 zero calibration.

•Setting “at once”
At a manual zero calibration, zero of Ch (components) for which “at once” was selected can 
simultaneously be calibrated.
* When the cylinder air or atmospheric air is used for the zero gas, select  “At once.”

Example

        (  ) ENT

To close the manual zero calibration setting or to 

cancel this mode midway, press the ESC  key.  

A previous screen will return.

To close the setting

ESC

• When setting all components to “each”:

A single cursor will appear.

Manual Calibration screen

• When setting all components to “at once”:

Cursors will appear at all components 
where “at once” is set.

End of

Manual Zero Calibration Setting



6 - 7INZ-TN4ZKJ-E

6.2.3 Setting of calibration range

This mode is used to set if the range of each Ch (component) at the zero or span calibration
(manual calibration or auto calibration) should be calibrated with a single range or 2 ranges.

(1) During measurement, press the  MODE   key
to display the User mode.

(2) Point the cursor to “Calibration Param-
eters” by pressing the  or  key.
Press the ENT  key.

(3) In the “Calibration Parameters” screen
that appears, point the cursor to “About
Calibration Range” by pressing the  or

 key.  Press the ENT  key.

(4) In the “Calibration Range Ch Selection”
screen that appears, point the cursor to
the Ch you want to set by pressing the

 or  key.  Press the ENT  key.

        (  ) ENT

        (  ) ENT

    MODE

        (  ) ENT
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To perform calibration for “both,” set the same calibration gas concentration for both 
ranges.

Note

When setting NOx and CO to “both”

Two cursors will appear in both ranges (Ch1 and Ch4).

Manual Calibration screen

        (  ) ENT

End of Manual Calibtation Setting

To close “Setting of Calibration Range” or 

to cancel this mode midway, press the 

ESC   key.  A previous screen will return.

To close “Setting of Calibration Range”

ESC

Ch1
NOx

Ch2
SO2

Range 1:   0 to 100 ppm
Range 2:   0 to 2000 ppm

Range 1:   0 to 100 ppm
Range 2:   0 to 2000 ppm

both

current

Ch1:  Range 1 and Range 2 are calibrated together with zero and span calibration.
Ch2:  Only currently displayed range is calibrated with zero and span calibration.

Example

(5) On the “calibration range selection”
screen that appears, select “both” or
“current” by pressing the  or the 
key.

    • If “both” is selected, zero or span calibra-
tion is performed with Range 1 and
Range 2 of the selected Ch interlocked.

    • If “current” is selected, zero or span
calibration is performed only for the
range displayed when calibration of
selected Ch is performed.

Press the         key after the selection, and
the specified calibration is performed.

ENT
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6.2.4 Setting of auto calibration component/range

Select the Ch (component) and the range with which auto calibration is to be performed.

The Ch for which “AR” has been selected as range switch mode is calibrated in the range set here
even when auto calibration is performed.

(1) During measurement, press the  MODE   key
to display the User mode.

(2) Point the cursor to “Calibration Param-
eters” by pressing the  or  key.
Press the ENT  key.

(3) In the “Calibration Parameters” screen
that appears, point the cursor to “Auto
Calibration Components / Range” by
pressing the   or  key.  Press the

ENT  key.

(4) In the “Auto Calibration Components /
Range” selection screen that appears,
point the cursor to the Ch you want to set
by pressing the   or  key.  Press the

ENT  key.

        (  ) ENT

        (  ) ENT

    MODE

        (  ) ENT
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(5) The cursor next to the range of the
selected Ch (component) is highlighted.
Select the range to be calibrated mainly
by pressing the  or the  key.

(6) Then press the ENT  key, and calibration is
performed in the selected range.

Operation by setting

Auto calibration is performed under the following rules.

1. Zero calibration is performed at the same time, for the Ch (component) with which “enable” 

is selected at the time of auto calibration and auto zero calibration.

2. Span calibration is performed in the order from smallest Ch No., for the Ch (component) 

with which “enable” is selected at the time of auto calibration.

ZERO calibration on auto calibration and auto zero calibration of the component with 
which “enable” is selected are performed in batch irrespective of the description in 
“6.2.2 Setting of manual zero calibration.”

Note

Auto calibration and the manual calibration 

of the component with which “AR” has  
been selected as range switch mode are  
performed in the range selected here.  In this  
case, once the calibration is started, the range  
is automatically switched, and on completion  
of the calibration, the original range is  
resumed. 
The range identification contact is inter- 
locked with the range after the switch.  
However, if the hold setting is set to “ON,”  
the contact status before calibration is main- 
tained.

To close "Auto Calibration 
Component/range" setting

        (  ) ENT

(7) Press the  key in the state described in
(5), and the highlight is switched between
“enable” and “disable” auto calibration.

(8) Select “enable” of “disable” by pressing
the  or the  key.

(9) Then press the ENT  key.

Press the          key to exit automatic calibra-

tion component/range setting, and the pre-

vious screen appears.

To close the setting

ESC

        (  ) ENT

End of Auto Calibtation

Range Setting

End of Auto Calibtation

component setting
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6.3 Alarm setting
6.3.1 Setting of alarm values

The High/Low limit alarm output setting for the measured concentration and power off alarm
(alarm 6 only) setting can be made during measurement.  Arbitrary 6 alarm contact outputs can be
used.

To change alarm setting, set the alarm ON/OFF setting to OFF, and then change the value.

(1) During measurement, press the  MODE   key
to display the User mode.

(2) Point the cursor to “Alarm Setting” by
pressing the  or  key.  Press the ENT

key.

        (  ) ENT

         MODE

        (  ) ENT

Note

Set the values so that H-limit value > L-limit 
value and that (H-limit value - L-limit value) 
> hysteresis.

(3) After the alarm No. selection screen has
appeared, point the cursor to the Alarm
No. you want to set by pressing  or

  key .

Press the ENT  key.

(4) After the alarm item selection screen has
appeared, operate the  or  key until
the cursor is aligned with a desired item
and press the ENT  key.

        (  ) ENT
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(5) After setting, the alarm setting is now
completed by pressing the ENT  key.

        (  ) ENT

End of Alarm Setting

Description of setting items

The alarm contact assigned the same number as the alarm is operated accordingly.
Channel: Channel setting targeted for issuance of alarm (Power off alarm can be 

selected for alarm 6.)  One Ch No. can be selected for multiple alarms.
H-Limit value: Sets the high limit value (concentration) of alarm.
L-Limit value: Sets the low limit value (concentration) of alarm.
Kind of Alarm: Selects one of High limit alarm, Low limit alarm, and High limit or Low 

limit alarm, HH limit alarm, and LL limit alarm.
High, HH  ... Alarm contact closes when above H-limit alarm.
Low, LL  ... Alarm contact closes when below L-limit alarm.
High or Low ... Alarm contact closes when above H-limit value or 

below lower limit value.
If “Power” is selected for Channel, the contact is closed at all times while the power is on 
irrespective of the setting made here. (Alarm-6 only)
ON/OFF: Enables the alarm function if set at ON, or disables the alarm function if set at OFF.
* The H-limit value cannot be set below the L-limit value, and the L-limit value cannot be set 

above the H-limit value.
If it is desired to set the H-limit value below the L-limit value already stored in the memory, 
reduce the L-limit value beforehand, and vice versa.

Note 

For 10 minutes after turning on power, the alarm judgment is inactive.

When an H-limit alarm occurs, the “H-alarm” 
message comes on in the field of relevant 
Ch (component). 
(“L-alarm” for L-limit alarm, “HH-alarm” 
for HH limit alarm, and “LL-alarm” for 
LL limit alarm)

Typical on-screen display when an alarm occurs

C h O2
0-25 vol%

C h CO
0-100 ppm

C h CO2
0-10 vol%

C h SO2
0-100 ppm

C h NOX
0-100 ppm

0 0.
0 0 0 3.

0 0.
2 1 0 0.

- - - -H-alarm

To close the “Alarm Setting” or to cancel this

mode midway, press the          key.

A previous screen will return.

To close the "Alarm Setting"

ESC

0% to 100% FS (Settable in each range).

Setting range

Cursor for setting value
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6.3.2 Hysteresis setting

To prevent chattering of an alarm output near
the alarm setting values, set the value
of hysteresis.

(1) In the “Alarm No. Selection” screen that
appears, point the cursor to “Hysteresis”
by pressing the  or   key.  Press the

ENT  key.

(2) In the “Hysteresis Value Setting” screen
that appears, enter hysteresis values.

For the value entry, 1-digit value is
increased or decreased by pressing the

 or   key, and pressing the  key
moves the digit.  After setting, press the

ENT  key.

Hysteresis (In case of upper limit alarm)

An alarm output is turned ON if measurement value exceeds the upper limit value as shown
below.  Once the alarm output has been turned ON, it is not turned OFF as long as the
indication does not fall below the hysteresis width from the upper limit value.

0 to 20% of full scale
[% full scale (FS)] represents the percentage 
with the width of the range of each compo-
nent regarded as 100%.

Setting range

Upper limit value

ON (conductive)

OFF (open)

Hysteresis 
width

Alarm
Contact output

        (  ) ENT

        (  ) ENT

End of Hysteresis Setting

Note
The hysteresis is common to all alarms
(components).

To close the “Hysteresis Setting” or cancel

the mode midway, press the  ESC  key. 

A previous screen will return.

To close "Hysteresis Setting"

ESC
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6.4 Setting of auto calibration
6.4.1 Auto calibration

Auto calibration is automatically carried out at the time when zero calibration and span calibration
are set.

Before changing the setting of auto calibration, set the ON/OFF to OFF.

(1) During measurement, press the MODE  key
to display the User mode.

(2) Point the cursor to “Setting of Auto
Calibration” by pressing the  or 
key.  Press the ENT  key.

(3) In the “Setting of Auto Calibration”
screen that appears, point the cursor to
any item you want to set by pressing the

 or  key.  Press the ENT  key.

(4) In the “Auto Calibration Parameter
Setting” screen that appears, perform the
value entry or the setting.  For the value
entry or setting change, use  the  or

 key.  To change the setting, use the
 key to move the cursor to the right.

After setting, press the ENT  key, and auto
calibration is carried out by the entered
setting value.

Description of setting items
• Start Time : Setting at the first calibration 

(day of the week, hour, minute)
• Cycle : A period between the start time of one 

calibration and another 
(unit : hour/day)

• Flow Time : The time required for replacement by 
calibration gas
Time required for replacement of sample 
gas after the calibration is completed 
(Set by calibration gas.  See the next 
page.)

• ON/OFF : ON/OFF of auto calibration

        (  ) ENT

       MODE

        (  ) ENT

       ENT
To close the "Setting of Auto calibration" or cancel

this mode midway, press the ESC  key.  

A previous screen will return.

To close "Setting of Auto calibration"

ESC

End of Auto Calibration Setting
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<Gas flow time> setting

(1) Press the ENT  key in a state where the
cursor is placed next to “Flow Time,” and
the flow time setting screen shown at
right appears.

(2) On the flow time setting screen that
appears, move the cursor to the gas you
want to change the setting by pressing the

 or the  key, and then press the ENT

key.

(3) The highlighted value can be changed.
Change the value by pressing the  or
the  key, and then move the cursor to
the right by pressing the  key.

(4) After changing the value, press the ENT

key.

(5) Press the ESC  key to return to the auto-
matic calibration setting screen.

Note) Only the Chs used are displayed on
this screen. The Ex. time is the
output signal hold extension time
after the completion of calibration.
It is valid only when the hold setting
is set to “ON.”  The Ex. time set
here is also the hold extension time
at the time of manual calibration.

       ENT

        (  ) ENT

        (  ) ENT
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Auto calibration status contact output is closed during auto calibration (including Ex. time), and is open in
other cases.

Remote start

Whether the auto calibration is set at ON or OFF, an auto calibration is available by keeping the
remote start input closed for at least 1.5 seconds.

When an auto calibration starts, the measurement screen automatically appears.
Any operation other than “Stop Auto Calibration” (see Item 6.4.2) is 
not permitted during auto calibration.  “Stop Auto Calibration” cannot be 
performed with the key lock to ON.  To cancel auto calibration forcedly, set 
the key lock to OFF and then execute “Stop Auto Calibration”.
Turn on the power again after it is turned off (including the case of power 
failure) at the time set as the next start time in auto calibration, and then 
repeat it in the set cycle.

Caution
•
•

•

Remote start input  Open

Closed (keep at least 1.5 sec.)

Start Time
Cycle
Flow Time

ON/OFF

SUN
1
Zero
Ch1 Span
Ch1 Span
Ch1 Span
Ch1 Span
Ch1 Span
EX. time
ON

12:00
day
350 sec
350 sec
350 sec
350 sec
300 sec
300 sec
300 sec

(An example of “Ch1: through Ch5: enable”, as given in Item 6.2.4 “Auto Calibration 
Components/range”)

Flow time

: Auto calibration

Sunday
12:00

Cycle

Zero 
calibration

350sec 350sec

ChI
Span 
calibration

350sec

Ch2
Span 
calibration

Ch3
Span 
calibration

Ch4
Span 
calibration

Monday
12:00

Tuesday
12:00

Example

In case where auto calibration is carried out at the above setting.

Ch5
Span 
calibration

350sec 300sec 300sec

Replace-
ment time

300sec

Cycle : 1 to 99 hours or 1 to 40 days (initial value 7days)
Flow time : 60 to 900 sec (initial value 300sec)

Setting range
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6.4.2 Forced run/stop of auto calibration

Auto calibration can be performed just once or forcibly stopped while the calibration is per-
formed.

(1) Display the User mode screen.  Move the
cursor to “Setting of Auto Calibration”
by pressing the  or the  key, and
then press the ENT  key.

        (  ) ENT

        (  ) ENT

6.4.2.1 Execution of auto calibration (only once)

(2) In the “Setting of Auto Calibration” item
selection screen that appears, point the
cursor to “Auto Calibration Run” by
pressing the  or  key.  Press the ENT

key.

(3) “Run” is highlighted, displaying a mes-
sage to confirm the execution of auto
calibration.  Press the ENT  key to execute
the auto calibration, and press the ESC

key to cancel.
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This mode is used to stop the auto calibration forcedly.

(1) In the User mode that is displayed, point
the cursor to “Setting of Auto Calibra-
tion” by pressing the  or  key.
Press the ENT  key.

        (  ) ENT

        (  ) ENT

6.4.2.2  Forced stop of auto calibration

(2) In the “Setting of Auto Calibration” item
selection screen that appears, point the
cursor to “Auto Calibration Stop” by
pressing the  or  key.  Press the ENT

key.

(“Auto Calibration Stop” appears when
the screen is selected while auto calibra
tion is performed.)

(3) “Stop” is highlighted, displaying a
message to confirm the stop of auto
calibration.  Press the ENT  key to stop the
auto calibration, and press the ESC  key to
cancel (not stopped).
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During auto calibration, any key operation is not permitted other than operations such 
as key lock ON/OFF and “Stop Auto Calibration.”
When the key lock is set at ON, even the “Auto Calibration Stop” cannot be used.  
To stop “Auto Calibration” forcedly, set the key lock to OFF and then execute 
“Auto Calibration Stop.”

Caution

• Zero calibration

Example
In case where setting the auto calibration components (see Item 6.2.4) to 
“Ch1: enable” and “Ch2: enable”

A message, “Zero cal.” blinks 
at Ch1 and Ch2.

• Ch1 span calibration

A message, “Span cal.” blinks 
at Ch1.

• Ch2 span calibration

A message, “Span cal.” blinks 
at Ch2.

“Auto Calibration” screen

C h O2
0-25 vol%

C h CO
0-100 ppm

C h CO2
0-10 vol%

C h SO2
0-100 ppm

C h NOX
0-100 ppm9 0 8

0 0.
0 0 0.

.
0 0.

0 0 0

C h O2
0-25 vol%

C h CO
0-100 ppm

C h CO2
0-10 vol%

C h SO2
0-100 ppm

C h NOX
0-100 ppm

9 5 0.
0 0

0 0 0.

.
0 0.

0 0 0

C h O2
0-25 vol%

C h CO
0-100 ppm

C h CO2
0-10 vol%

C h SO2
0-100 ppm

C h NOX
0-zero100 ppm0 5

0 3.
.

0 0 0 0.
0 0.

2 1 0 2.

.

.

ZERO cal.

ZERO cal.

SPAN cal.

SPAN cal.



6 - 20 INZ-TN4ZKJ-E

6.5 Setting of auto zero calibration
6.5.1 Auto zero calibration

Auto zero calibration is automatically carried
out at the time when zero calibration is set.
Components for which a calibration is to be
made are determined by setting of auto cali-
bration component in Item 6.2.4.

Before changing the setting of auto zero
calibration, set the ON/OFF to OFF.

        (  ) ENT

       MODE

        (  ) ENT

       ENT

Description of setting items
• Start Time : Setting at the first calibration 

(day of the week, hour, minute)
• Cycle : A period between the start time of one 

calibration and another 
(unit : hour/day)

• Flow Time : The time required for the calibration gas 
to be replaced in the cell

• ON/OFF : ON/OFF of auto zero calibration

To close the “Setting of Auto Zero Calibration”    
or cancel this mode midway, press the          key.  
A previous screen will return.

To close "setting of Auto Zero Calibration"

ESC

(1) During measurement, press the MODE  key
to display the User mode.

(2) Point the cursor to “Setting of Auto Zero
Calibration” by pressing the  or 
key.  Press the ENT  key.

(3) In the “Setting of Auto Zero Calibration”
screen that appears, point the cursor to
any item you want to set by pressing the

 or  key.  Press the ENT  key.

(4) In the “Auto Zero Calibration Parameter
Setting” screen that appears, perform the
value entry or the setting.  For the value
entry or setting change, use  the  or

 key.  To change the setting, use the
 key to move the cursor to the right.

After setting, press the ENT  key, and auto
zero calibration is carried out by the
entered setting value.

End of Auto Zero Calibration Setting

Press the     or 
the     key, and 
date and time are 
displayed 
alternately.
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Auto calibration status contact output is closed during auto zero calibration, and is open in other cases.

Start time
Cycle
Flow time
ON/OFF

SUN
12
300
ON

12:00
hour
sec

(An example of “Ch1: through Ch5: enable,” as given in Item 6.2.4 “Auto Calibration 
Components/range”)

Flow time

: Auto zero calibration

Sunday
12:00

Cycle

Zero 
calibration

300sec

Monday
0:00

Monday
12:00

Example

In case where auto zero calibration is carried out at the above setting.

Gas replacement time after calibration is the same as 
the flow time.

Replace-
ment
time

300sec

Cycle : 1 to 99 hours or 1 to 40 days (initial value 7days)
Flow time : 60 to 900 sec (initial value 300sec)

Setting range

When an auto zero calibration starts, the measurement screen automatically appears.
Any operation other than "Stop Auto Zero Calibration" (see Item 6.5.2) is not
permitted during auto zero calibration.  “Stop Auto Zero Calibration” cannot be 
performed with the key lock to ON.  To cancel auto zero calibration forcedly, set the 
key lock to OFF and then execute “Stop Auto Zero Calibration.”
If the auto calibration period and auto zero calibration period have 
overlapped, the auto calibration is retained, ignoring the auto zero calibration
of that period.
When the hold setting is set to ON, the hold time of auto calibration contact 
and measurement value output signal is extended after calibration for gas
replacement time.
Turn on the power again after it is turned off (including the case of power 
failure) at the time set as the next start time in auto zero calibration, and then 
repeat it in the set cycle.

Caution
•
•

•

•

•
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6.5.2 Forced run/stop of auto zero calibration

Auto zero calibration can be performed just once, or auto zero calibration can be forcibly stopped
during calibration.

6.5.2.1  Execution of auto zero calibration (just once)

(1) Move the cursor to “Setting of Auto Zero
Calibration” by pressing the  or the

 key on the user mode screen, and
then press the ENT  key.

(2) In the “Setting of Auto Zero Calibration”
item selection screen that appears, point
the cursor to “Auto Zero Calibration
Run” by pressing the  or  key.
Press the ENT  key.

(3) “Run” is highlighted, displaying a mes-
sage to confirm execution of auto zero
calibration. Press the ENT  key to execute
the calibration, and press the ESC  key to
cancel.

        (  ) ENT

        (  ) ENT
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6.5.2.2  Forced stop of auto zero calibration

This mode is used to cancel the auto zero calibration forcedly.

(1) In the User mode that is displayed, point
the cursor to “Setting of Auto Zero
Calibration” by pressing the  or 
key.  Press the ENT  key.

(2) In the “Setting of Auto Zero Calibration”
item selection screen that appears, point
the cursor to “Auto Zero Calibration
Stop” by pressing the  or  key.
Press the ENT  key.
(“Auto Zero Calibration Stop” appears
when the screen is selected while auto
zero calibration is performed.)

(3) “Stop” is inverted.  A message appears,
prompting you to verify that you want to
stop auto zero calibration.  Press the ENT

key to stop the auto zoro calibration and
the ESC  key to cancel (not stopped).

        (  ) ENT

        (  ) ENT
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• Zero calibration

Example
In case where setting the auto calibration components (see Item 6.2.4) to 
“Ch1: enable” and “Ch2: enable”

A message, “Zero cal.” blinks 
at Ch1 and Ch2.

“Auto Zero Calibration” screen

ZERO cal.

ZERO cal.

. C h O2
0-25 vol%

C h CO
0-100 ppm

C h CO2
0-10 vol%

C h SO2
0-100 ppm

C h NOX
0-100 ppm0 5

0 3.
.

0 0 0.
0 0.

2 1 0 2.

ZERO cal.

ZERO cal.

During auto zero calibration, any key operation is not permitted other than operations such 
as key lock ON/OFF and “Stop Auto Zero Calibration.”
When the key lock is set at ON, even the “Stop Auto Zero Calibration” cannot be used.  
To stop “auto zero calibration” forcedly, set the key lock to OFF and then execute 
“Auto Zero Calibration Stop.”

Caution
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6.6 Peak alarm setting
When the peak number of times CO concentration exceeds the upper limit value during measure-
ment exceeds the set number, an alarm is provided.

The peak alarm and this setting screen appear only when an option is added.

(1) Press the  MODE  key in the Measurement
mode, and the User mode appears.

(2) Point the cursor to “Setting of Peak
Alarm” by pressing the  or  key.
Press the ENT  key.

(3) In the “Peak Alarm Setting” item selec-
tion screen that appears, point the cursor
to any item you want to set by pressing
the  or  key.  Press the ENT  key.

(4) Then, enter numeric values and perform
the setting.

Entering the numeric values or setting the
items should be carried out by using the  
or  key.

After setting, press the ENT  key, and the set
values are saved.

        (  ) ENT

       MODE

        (  ) ENT

         ENT

• Peak Alarm : ON/OFF of peak alarm 
• Alarm Value : If measuring value exceeds the 

set alarm value, a peak counter counts
1 time.

• Alarm Count : When a peak in excess of the setting 
  time occurs, a peak count alarm output 

is provided.
• Hysteresis : To prevent possible chattering 

when the measuring value may exceed 
the set peak concentration by only 
1 time, the peak count has an 
allowance in the hysteresis width.

Description of setting items

End of Peak Alarm Setting
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     Action of peak alarm

     Example

[% full scale] represents the percentage with the CO range regarded as 100%.

Setting range

Alarm value : 10 to 1000 ppm 5 ppm step (initial value: 500 ppm)
Alarm count : 1 to 99 times (initial value: 5 times)
Hysteresis : 0 to 20 % of full scale (initial value: 0% of full scale)

If CO concentration exceeds the alarm value, counting will begin.  If the number of peaks is over
the set times per hour, a peak alarm contact output becomes closed (ON).  If it is less than the set
times per hour, it is open (OFF).  Since 5 times of peaks /hour is marked at (1)          section from
the above graph, the peak count alarm is turned ON.  Since peaks of more than 5 times per 1 hour
occur at the interval  between (1) and (2)          , the peak count alarm remains ON.  Since at (2),
peaks are reduced to 4 times per hour, it is turned OFF.

Like the hysteresis of the alarm setting , the hysteresis prevents possible chattering when mea-
sured gas is fluctuated near the alarm value.

* For 10 minutes after the power is turned ON, a peak alarm counting is not carried out.

     Releasing peak count alarm

To release the peak count alarm, set the peak alarm to OFF.
Turning on the peak alarm initiates counting from 0.
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• Current Time : Current year, month, date, day of the week, hour, and minute setting 
(The display appears in this order.)
Note: The clock backup time is 2 days. If power is turned on after it is kept off 

for 2 days or longer, make the time setting again.
• Key Lock : Sets with ON/OFF so that any key operation except the key lock OFF cannot be 

performed.
• Output Hold : Sets whether Calibration Output is held or not, and the holding value setting.
• Reset Av. Output : Resets the average value.
• Response time : Sets the response time of electrical system.
• Average Period : Sets the moving average time.
• Backlight Timer : Sets automatic OFF of the backlight of display unit and the time until backlight out.
• Maintenance mode : Enters passwords to switch to the Maintenance mode.

Description of setting items

6.7 Parameter setting
It allows you to carry out the parameter setting such as time, key lock, etc., as required.  Items to be
set are as follows:

* For the maintenace mode, see Item 6.8.

(1) To display the User mode, press the  MODE

key in the measurement mode.

(2) Point the cursor to “Parameter Setting”
by pressing the  or   key.  Press the

ENT  key.

        (  ) ENT

       MODE

        (  ) ENT

(3) In the “Parameter Setting” screen that
appears, point the cursor to any item you
want to set by pressing the  or 
key.  Press the ENT  key.
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(4) In the Parameter Setting screen that
appears, enter the numeric values and set
the items.  Entering the numeric values or
setting the items should be carried out by
using the  or  key.  To move the
cursor to the right, press the  key.
After setting, press the ENT  key, that the
parameter setting is carried out with the
value you set.

Output Hold

By setting an output hold to ON, an output signal of each channel are held during the calibration
(manual calibration and auto calibration) and for the gas flow time (refer to Item 6.4, Setting of
Auto Calibration).  Regardless of Hold ON/OFF setting, an output signal can be held via an
external input.

(1) Manual calibration

To close the “Parameter Setting” screen 
or cancel this mode midway,  press the 
         key.  
A previous screen will return.

To close Parameter Setting screen

ESC

       ENT

• Hold setting : 0 to 100% FS
• Response time  : 1 to 60sec. (Initial value: 15 sec)
• Average period : 1 to 59 min or 1 to 4 hours (Initial value: 1 hour)

  When setting the unit of 1 to 59 minutes is terms of minute
   or 1 to 4 hours with hour

• Backlight Timer : 1 to 60 min (Initial value: OFF)
• Maintenance mode : 0000 to 9999 (Initial value:  0000)

Setting Range

Calibration 

Output hold

Press the         key to flow gas.  
To execute calibration, press the ENT key.

Hold extending 
time.

Time set to gas flow time (See Item 6.4 Auto Calibration.)

or

ENT

ENT

ZERO

SPAN

End of Parameter Setting
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(2) Auto calibration

(3) External hold

Calibration

Output hold
Hold extending time.

Auto calibration start Auto calibration end

Time hold set to the gas flow time

(4) Screen display during Holding

The “on Hold” message blinks on the measuring screen.

Since the screen displays the process of calibration is displayed during the manual calibration,
“on Hold” is not displayed even if the output signal is held, but the screen is displayed with the
hold extending time.

(5) If calibration is cancelled after the calibration gas is supplied regardless of during manual cali-
bration or auto calibration, the holding extending time will be performed.

Remote hold Input

Output hold

Close 

Open
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(6) You can select the value for hold from the value immediately before entering output hold,
“current,” and arbitrary value, “setting.”

Follow the procedures shown below to make the setting.

1) Press the ENT  key in a state where the
cursor is placed next to Hold.

2) “ON” or “OFF” is highlighted. Press the
 or the  key to select ON or OFF.

Press the ENT  key to return to (1).

         ENT

       

3) Press the  key in a state ON/OFF is
highlighted, and “Current” or “Setting” is
highlighted.  Select “Current” or “Set-
ting” by pressing the  or the  key.

4) Press the ENT  key while “Current” is
selected to return to (1). Press the ENT

key while “Setting” is selected to go to
the setting entering screen.
“Current”: Holds the value immediately
before the hold.
“Setting”: Holds the value arbitrarily set.

         ENT
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5) On the parameter hold screen that ap-
pears, move the cursor next to the Ch
(component) you want to make the
setting by pressing the  or the  key,
and then press the ENT  key.

         ENT

6) The value is highlighted, indicating that
the value can be changed. Change the
value by pressing the  or the  key,
and then move the cursor to the right by
pressing the  key.

7) After the value is changed, press the ENT

key.

         ENT

         ENT

End of Hold Setting

Parameter Setting screen

ESC

The setting is expressed in % against the range 
for both ranges.
When 0 to 1000 ppm is selected as the range, 
for example, if 10% FS is selected as hold 
setting, the output equivalent to 100 ppm is 
output and held irrespective of the measure-
ment value at that time.

Meaning of setting

• Instantaneous value display of the measurement cannot be held. (Output only can be held.)
• If set value is selected for hold, instantaneous O2 conversion value is calculated and held 

based on the set value.
• Range identification contact output cannot be switched even if the range is switched during 

the hold.

Description of setting

8) Press the         key to return to the param-
eter setting screen.

ESC
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Reset input

So long as close, resetting lasts.
At the edge of changing from closing to opening, the average action restarts.

Close (hold at least 1.5 sec.) 

Open

Average value reset

This mode is used to clear all average values O2  conversion average  and O2 average, and restarts
averaging.  All average values are reset at a time.  The indication value and output value is 0 ppm,
vol% or so at the time of the reset input (Refer to the average peripd).

Average period

It allows you to set an average period of the
average value of O2 conversion and O2 average.

It enables you to set an average time of 1 to 59
minutes (1-minute step) or 1 to 4 hours (1-
hour step).
Changing the setting resets the average value
of O2 conversion and O2 average value.
(Pressing the ENT  validates the resetting only
for components whose setting was changed.)

Response time

The response time of the electrical system can
be changed.

Setting is available by components.

Note)  It does not provide exact seconds for
the setting time, but it gives a guide
of the setting time.

The setting value can be modified as
 requested by the customer.
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Maintenance mode

Enter the password and then press the ENT  key to enter the maintenance mode.  The password can
be set by the password setting in maintenance mode.  Default password setting at the time of
delivery from the factory is “0000.”  You can enter the maintenance mode with the value before it
is changed.

In case the average period was set to 1 hour.

• Sampling occurs every 30 seconds.

• Every 30 seconds, the average for last 1 hour (time setting) is output.

• At the instant of resetting, zero is assumed for all past values.  It means that the average value 

will not be correct for 1 hour after resetting.

Example of average action

Average value

Time

Reset

1 Time

Backlight Timer

Automatic OFF setting of the backlight of the LCD unit can be made.

When the specified time elapses from when the measurement screen is resumed, the backlight is
automatically turned off.  Press any key to reset backlight OFF.

Only when ON is selected, the time until auto
OFF is displayed.  Press the  key in this
state, and the time setting can be changed by
pressing the  or the  key.  Press the ENT

key to confirm the selection.

If OFF is selected, the backlight is not turned
off.
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  •  Error Log screen

6.8 Maintenance mode
This mode is used for check of sensor input values, display of error log files or setting of pass-
words, etc.   First, enter a password and then use it from the next operation.  This mode is displayed
by selecting the Maintenance Mode from “Item 6.7 Parameter Setting.”

Error history.  Fourteen newest errors are logged.
For error number, date and time (year, month, day, 
period) of occurrence, channel and other details of 
error, refer to Item 8.1 Error message.
Select Clear Error Log and press the          key, and 
the error log is cleared completely.

Description of Error Log screen

ENT

Each “Maintenance” screen

        (  ) ENT

• NOx M : NOx sensor input value
• NOx C : NOx interference compensation 

sensor input value
• SO2  M : SO2 sensor input value
• SO2 C : SO2 interference compensation 

sensor input value
• CO2 M : CO2 sensor input value
• CO2 C : CO2 interference compensation 

sensor input value
• CO M : CO sensor input value
• CO C : CO interference compensation 

sensor input value
• Temperature: temperature sensor input value
• O2 : O2 sensor input value

Description of Sensor Input Value screen

•  Sensor Input Value screen

(1) Select the Maintenance mode from the
Parameter Setting screen to display the
Password Setting screen.

(2) Enter the password, and the Maintenance
Mode item selection screen will be
displayed.  Point the cursor to the item
you want to set by pressing the  or 
key and press the ENT  key.

(3) Next, each Maintenance screen is dis-
played.

Note) “To Factory Mode” is used for our
service engineers only.  Refrain
from using this mode.

(4) Press the         key to return to the Main-
tenance Mode item selection screen from
each screen.

ESC
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. Optical adjustment screen

For details of this item, refer to “Item 7.3.3
Optical zero adjustment method”.

If the following operation is maladjusted, the measurement may be adversely and excessively 
affected.  Carry out the operation with utmost attention.

Caution

  •  Calibration Log screen

Past calibration history.
Sensor input value, concentration value, and 
the date when zero/span calibration is performed 
are logged. The 10 newest calibration data is 
logged by each component.
Move the cursor to Clear Calibration Log and 
press the          key, and the calibration log is 
cleared completely.

Z1 : Zero calibration (Z) of Range 1
S1 : Span calibration (S) of Range 1
M : Value of measuring detector at the time 

of calibration
C : Value of the interference compensation 

detector at the time of calibration
Con : Concentration value displayed before 

calibration

Description of Calibration Log screen

ENT

         ENT

Press ENT  key and turn ON the solenoid
valve signal for each calibration gas by
using the       or       key.
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Caution
Since an interference compensation detector 
is not provided if the 1st range is beyond 0 to 
10 vol%, no interference adjustment can be 
performed (no need).

      ENT

 •  Moisture interference adjustment screen

For details of this item, refer to “Item 7.3.4
Moisture interference adjustment method.”

Move the  cursor to a desired Ch (compo-

nent) by pressing the  or the  key, and
then press the ENT  key, and the selected
value at right is highlighted.

Check that the gas for moisture interference
compensation is flowing, change the mois-
ture interference compensation coefficient
using the  or the  key, adjust the value
at left so that it becomes near zero, and then
press the ENT  key to log moisture interfer-
ence compensation value.

In values on the left side of screen, the moisture 
interference for each component is already offset.
The figures at right are interference compensation 
coefficients.

Description of moisture interference 
adjustment screen
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 •  Output adjustment screen

Analog output adjustment screen.
Connect the digital multi meter to the output 
terminal corresponding to the number of OUT 
to be adjusted, and adjust the value so that 4mA 
or 0V is output at zero and 20mA or 1V is 
output at span.

Description of output adjustment screen

Move the cursor using the , , or the
 key to the output (OUT No. and zero/

span) to be adjusted, and then press the
ENT   key.

The selected value is highlighted. Adjust
the value, while watching the output, by
pressing the  or the  key.  Press the

 key to select the next digit.

On completion of the adjustment, press
the ENT   key.

          ENT
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 •  Other parameter

Password Set : Set the password used to move 
from the parameter setting screen 
to the maintenance mode.  
Arbitrary 4-digit number can be 
selected.

O2 ref. Value
: Set the oxygen concentration 
reference value at the time of 
oxygen conversion calculation.  
Settable in the range from 00 to 
19%.

Limit : Set the oxygen concentration limit 
at the time of oxygen conversion 
calculation.  Settable in the range 
from 01 to 20%.

* Refer to the O2 conversion concentration 
value in “5.3 Outline of display screen” for 
oxygen conversion calculation procedure.

Station No. : Set the station No. for MODBUS 
communication.  Settable 
in the range from 00 to 32.

Range setting : Moves to the screen on which 
measuring range is changed.

Description of each setting screen

Press the  or the  key to move the
cursor to the item whose setting is to be
changed.

The values for password, oxygen conver-
sion, limit, and station No. are high-
lighted.

Press the  or the  key to change the
value to desired one, and then press the

ENT  key.

Note:Pay attention not to forget the
password. Otherwise you cannot
enter the maintenance mode.
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<How to set/change the range>

The measuring range can be arbitrarily selected in
the minimum and the maximum range specified at
the time of purchase. The range to be used can be
selected 1 or 2.

(1) Move the cursor to the item to be set by press-
ing the  or the  key, and then press the

ENT  key.

         ENT

(2) Move the cursor to the Ch (component) whose
setting is to be changed by pressing the  or
the  key, and then press the ENT  key.

(3) Move the cursor to the item whose setting is to
be changed by pressing the  or the  key,
and then press the ENT  key.

(4) Press the  or the  key to change the
value.  Press the  key to select the next
digit. In a state where the decimal point is
highlighted, press the  or the  key, and
the decimal point position can be changed.

(5) When necessary change is made, press the ENT

key.

The value for range 1 and range 2 must fall within 
the range from the MIN and the MAX range 
(including the MIN and the MAX range), and 
at the same time range 1 must be smaller than 
range 2.
The number of ranges is 1 or 2.

Settable range

         ENT

         ENT

Be sure to perform zero/span calibration before 
changing the range.
If calibration is not carried out, the measurement 
value may be defected.

Caution
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6.9 Calibration
6.9.1 Zero calibration

It is used for zero point adjustment.  For zero
calibration gas, suited for an application
should be used according to “(3) Standard gas
in Item 3.3 Sampling.”

(1) Press the ZERO  key on the Measurement

screen to display the Manual Zero Cali-
bration screen.

(2) Select the Ch (component) to be cali-
brated by pressing the  or  key.
After selection, press the ENT  key, and
zero gas will be supplied.

(3) Wait until the indication is stabilized
with the zero gas supplied.  After the
indication has been stabilized, press  the

ENT  key.  Zero calibration in range
selected by the cursor is carried out.

Note:For the Ch (component) for
which “AR” is selected in “6.1.1
Setting range switch mode,”
the cursor automatically moves
to the range selected in “Setting
of auto calibration component/
range” (6.2.4), and calibration is
carried out within that range.

    ENT

        (  )

    ENT

To Measurement screen after

executing Manual Zero Calibration

For the Ch (components) that is set to 
“both” in the “Zero Calibration” of the 
Calibration Setting mode, zero calibration 
is also carried out at the same time.

Caution

To close the “Zero Calibration” or 

cancel this mode midway, press the ESC 

key.  A previous screen will return.

To close "Zero Calibration"

ESC

    ZERO
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6.9.2 Span calibration

It is used to perform a span point adjustment.  Supply calibration gas with concentration set to the
span value to perform the span calibration.  For the span calibration gas for the NOX, SO2, CO2,
CO measurement, use the standard gas with a concentration of 90% or more of the range value.
For the span calibration gas for the O2 measurement, use the standard gas with a concentration of
90% or more of the range value when measuring with the built-in O2 sensor, and use the standard
gas of about 2 vol% when measuring with an external zirconia O2 sensor.

When “both” from “Calibration Range” of the 
Calibration Setting mode is set, span calibra-
tion is performed together with 2 Ranges. 

Caution

To close the “Span Calibration” or cancel 
this mode midway, press the         key.  
A previous screen will return.

To close "Span Calibration"

ESC

(1) Press the  SPAN  key on the Measurement

screen to display the Manual Span Calibra-
tion screen.

(2) Select Ch (component) to be calibrated by
pressing the  or  key and press
the ENT  key.  The calibration gas is sup-

      ENT

      ENT

        (  ) ENT

SPAN

To Measurement screen after

executing Manual Span Calibration

(3) Wait until the indication is stabilized in the
state where the calibration gas is supplied.
After the indication has been stabilized,
press the ENT  key.  Span calibration of
Range selected by the cursor is performed.

Note:For the Ch (component) for which
“AR” is selected in “6.1.1 Setting
range switch mode,” the  cursor
automatically moves to the range
selected in “Setting of auto cali
bration component/range” (6.2.4),
and calibration is carried out
within that range.
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7. MAINTENANCE

7.1 Daily check

(1) Zero calibration and span calibration

(1) Perform zero calibration.  For the calibration procedures, refer to “Item 6.9.1 Zero calibra-
tion.”

(2) Then, perform span calibration.  For the calibration procedures, refer to “Item 6.9.2 Span
calibration.”

(3) Zero calibration and span calibration should be carried out once a week, as required.

(2) Flow rate check

(1) Sampling gas flow and purge gas flow are as follows:

• Sampling gas flow: 0.5L/min±0.2L/min

• Purge gas flow: About 1L/min

(2) Check and maintenance should be carried out every day, as required.

7.2 Daily check and maintenance procedures

Table 7.1  Maintenance and check table
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7.3 Maintenance of analyzer unit
7.3.1 Cleaning method for sample cell (pipe cell)

This section is strictly factory adjusted.  Handle it with utmost attention.

If it is absolutely required, contact us.

(1) Turn off the power switch, stop the
sample gas, and allow the zero gas to
flow for several minutes to purge the
cell interior.

Loosen the setscrew (2 pieces) from
the top cover and remove it.

(2) Remove the internal gas inlet tube.

(3)  Loosen both right and left screws for
cell holding plate.

• Remove the sample cell only.

(4) Turn to the left the sample cell window
and remove it from the sample cell (see
Fig. 7-1).

(5) For cleaning the window and cell
inside surface, first eliminate coarse
dust by soft brush or the like and then
wipe them by soft rag.

The window is easy to get scratched.
Pay utmost attention so as not to
damage it.

(6) After the end of sample cell cleaning,
mount the cell in place and proceed to
running.
After cleaning sample cell, be sure to
perform optical zero adjustment (see
Item 7.3.3) and moisture interference
compensation adjustment (see Item
7.3.4).

Top cover

Gas outlet
Gas inlet 

Reference cell

Cell holding
plate

Cell holding
plate

Sample cell 
Screw Screw 

If the window or the cell interior is very dirty, use a soft cloth moistened with absolute alcohol.
A slightly corroded infrared transmission window or sample cell can be remedied by gently rubbing
with chromium oxide powder on cleaning cloth but an excessively corroded one must be replaced.
When cleaning, do not exert an excessive stress.

Caution
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Infrared
transmission 
window

Window holder

O ring

Sample gas inlet

Cell

Bonded together

Sample gas outlet

Fig. 7-1  Structure of sample cell (pipe cell)
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7.3.2 Cleaning method for sample cell (block cell)

(1) Turn off the power switch, stop the
sample gas, and allow the zero gas to
flow for several minutes to purge the
cell interior.

Loosen the setscrew (2 pieces) from
the top cover and remove it.

(2) Remove the internal gas inlet tube.

(3) Loosen the 2 detector set bolts.

Note)  The distribution cell, block cell
and detector are fastened by the
same bolts.

(4) Using the furnished cell mounting tool,
turn the window fixture to the left and
remove it from the cell.
(See the structure of sample cell (block
cell) in Fig. 7-2.)

(5) For cleaning the infrared transmission
window and cell inside surface, first
eliminate coarse dust by soft brush or
the like and then wipe them by soft rag.

The window is easy to get scratched.
Pay utmost attention so as not to
damage it.

(6) After the end of sample cell cleaning,
mount the cell in place and proceed to
running.

After cleaning sample cell, be sure to
perform optical zero adjustment (see
Item 7.3.3) and moisture interference
compensation adjustment (see Item
7.3.4).

Top cover

Gas inlet tube set cap nut
Detector set bolt

Infrared transmission window 

Inner O ring
Outer O ring

O ring holder

Window fixture

If the window or the cell interior is very dirty, use a soft cloth moistened with absolute alcohol.
A slightly corroded infrared transmission window or sample cell can be remedied by gently rubbing
with chromium oxide powder on cleaning cloth but an excessively corroded one must be replaced.
When cleaning, do not exert an excessive stress.

Caution
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Fig. 7-2  Structure of sample cell (block cell)

Cell mounting tool 

Window fixture 

O ring holder

Outer O ring 

Reference cell unit 

Hole for bolt 
for fixing together with
distribution cell and detector

Inner O ring

Infrared transmission window 

Sample cell unit 

Sample gas inlet or outlet Sample gas inlet or outlet

Structure of sample cell (of 32, 16, 8, 4, 2 mm long) 
(sample cell and reference cell are integrated)

 Note)  Use the dedicated cell mounting tool (furnished).
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7.3.3 Optical zero adjustment method (optical balance adjustment)

The adjustment is performed at reassembly after removing the sample cell, etc. for cleaning, etc.

If the following operation is maladjusted, the measurement may adversely be affected.  If you are
not trained for adjustment, do not carry out this operation but contact the distributor or our service-
man.

Caution

(1) Remove the top cover.  Allow dry N
2

or air to flow through the analyzer unit
sample gas inlet until the reading
stabilizes.  The sample gas is intro-
duced directly to the INLET of ana-
lyzer unit through the gas cylinder.

(2) Proceed to an optical adjustment in the
maintenance mode.  The display on the
operation panel of the main unit is as
illustrated on the right.  Balance adjust-
ment is not required if the display falls
within ±100.

Piping at optical balance adjustment

Short

Open

Introduce directly from cylinder

 (not required 
for measuring 
unit 1 only)

Optical system 2 
(measuring unit 2)

Optical system 1
(measuring unit 1)

No. of components to be measured

1-component meter

2-component analyzer

a

Main

NO/SO2

CO2/CO

NO/CO

CO2 Main

NO Main

*  O2 is excluded from the number of components.
*  “Main” is signal input value from the main detector of each component.
    “Comp” is signal input value from interference compensation detector of each component.
   If low range exceeds the range of 0 to 10vol%, detector signal of “comp” is not usable. 

b

Comp

CO2 Comp

NO Comp

c

–

CO Main

SO2 Main

d

–

CO Comp

SO2 Comp

e

–

–

–

f

–

–

–

g

–

–

–

h

–

–

–

NO Main NO Comp – –CO Main CO Comp– –

N2O/CO2 N2O Main N2O Comp – –– –CO2 Main –

3-component analyzer

4-component analyzer

NO/SO2/CO

NO/N2O/CO2

SO2/N2O/CO2

NO Main

NO Main

NO Comp

NO Comp

–

SO2 Main

–

SO2 Comp

N2O Main

CO Main

N2O Comp

CO Comp

CO2 Main

–

–

–

SO2 Main SO2 Comp CO2 Main –N2O Main N2O Comp– –

N2O/CO2/CO N2O Main N2O Comp – –CO Main CO CompCO2 Main –

CH4/N2O/CO2 CH4 Main CH4 Comp CO2 Main –N2O Main N2O Comp– –

NO/SO2/CO2/CO NO Main NO Comp CO Main CO CompCO2 Main –SO2 Main SO2 Comp

NO/SO2/N2O/CO2 NO Main NO Comp CO2 Main –N2O Main N2O CompSO2 Main SO2 Comp

Sensor values of which are not included in measuring components should be ignored.

<Correspondence between measurement detector and indicated position>

a

b

c

d

e

f

g

h
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(4) Operate the optical zero adjustment
knob to change the value displayed at
a (or e ).

(5) Move the beamadjustment plate
sideview to change the value displayed
at b (or f ).

(6) Move the beam adjustment plate
sidewise to change the value displayed
at c (or g ).

(7) Move the beam adjustment plate
sidewise to change the value displayed
at d (or h ).

(8) Repeat the procedures in (4) to (7) to
make all the displayed values come
close to 0 as possible within ±100
range.

* Adjust the beam adjustment plate
which is the nearest to the zero
adjustment knob first, and sequen-
tially.

Optical zero adjustment knob

Optical 
system 1

Optical system 2

Beam adjustment plate

Detector set bolt 

7.3.4 Moisture interference compensation adjustment method

Proceed to an adjustment if excessively (beyond
± 2% FS) affected by moisture inteference.

After the end of optical balance adjustment, be
sure to carry out moisture inteference compen-
sation adjustment.

(1) After warm-up, select the low range, allow
dry gas (N

2
, air) to flow at 0.5 L/min and

carry out zero calibration.

If the following operation is maladjusted, the measurement may adversely be affected.  If you are
not trained for adjustment, do not carry out this operation but contact the distributor or our service-
man.

Caution

(3) Carry out the adjustment in the procedure in (4) and subsequent.

• Adjust on the primary side of the optical system so that the values for a to d in 1-1 and
1-2 become as close to 0 as possible within ±100 range.

• Adjust on the secondary side of the optical system so that the values for e to h in 2-1 and
2-2 become as close to 0 as possible
within ±100 range.

(9) After the optical balance adjustment, mount the top cover of the analyzer unit, then carry out
a moisture interference compensation adjustment, and perform zero and span calibrations.

* Before moving the beam adjustment plate, loosen the detector set bolts (just enough
to make the plate movable for snug adjustment).

N2 or air

BubblerWater
Electronic
   cooler

(set dew point to 2 C)
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(2) Display the moisture interference compen-
sation screen of the analyzer unit (see “6.8
Maintenance mode”).  Set the dew point to
2 C by using an electronic cooler, and
introduce bubbled N2 or air gas to the
analyzer (shown on the figure).

(3) On the screen, select a desired Ch (compo-
nent) by pressing the ENT  key, adjust the
value at right by pressing the  or the

 key so that the value at left falls within
±10 (make it as close to 0 as possible), and
then press the ENT  key to memorize the
value.  (Exiting by “ ESC ” cancels the
adjustment.)

Or, selecting the “ALL” and pressing the
“ ENT ” key, zeroes all components inte-
grally.

(First, adjust all components by selecting
ALL and then perform fine adjustment for
components one by one using UP and
DOWN keys.)

* If any components exceed the range of 0
to 10vol%, no adjustment can be per-
formed (No interference compensation is
required).

         ENT
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If errors occur, the following contents are displayed.

When errors No. 1 and  No. 10 occur, analyzing block error contact output is closed.

When errors No. 4 to No. 9 occurs, calibration error contact output is closed.

Screen display and operation at the occurrence of error

In case of Error No. 1 to No. 4, No. 6, No. 8 to No. 10

Motor rotation detection signal 
faulty

Error No.1 • Motor rotation is faulty or stopped.
• Motor rotation detector circuit is faulty.

Note) Sector motor is a consumption part.
It is recommendable to exchange the 
motor once two years.

Measured values fluctuate too much 
during zero and span calibration.

Error No.8 • Calibration gas is not supplied.
• Time for flowing calibration gas is short.

Calibration is abnormal during auto 
calibration.

Error No.9 • Error corresponding to No. 4 to No. 8 
  occurred during auto calibration.

Output cable connection is 
improper.

Error No.10 • Wiring is detached between analyzer and 
  interface module.
• Wiring is disconnected between analyzer and 
   interface module.

Span calibration is not within the 
allowable range.

Error No.6

Amount of span calibration 
(difference between indication value  
and calibrated concentration) is over
50% of full scale. 

Error No.7

• Span gas is not supplied.
• Calibrated concentration setting does not 
  match cylinder concentration.
• Zero calibration is not performed normally.
• Span is deflected much due to dirty cell.
• Detector sensitivity has deteriorated.

Zero calibration is not within. Error No.4

Amount of zero calibration 
(indication value) is over 50% 
of full scale.

Error No.5

• Zero gas is not supplied.
• Zero is deflected much due to dirty cell.
• Detector is faulty.
• Optical balance is maladjusted.

Error display Error contents Probable causes

ENT

ESC

ESC

ESC

• Press the         key to delete the error display.  
• If the          key is pressed without removing 
  the cause of an error, the error will be 
  displayed again.

Measurement screen

• When more than one error occurs, pressing 
   the        key moves to another error display.

Display of error contents

C h O2
0-25 vol%21 0 0.

C h CO
0-100 ppm0 0

C h CO2
0-10 vol%0 0 0 0

C h SO2
0-100 ppm

C h NO2
0-25 ppm0 0 8

.
.

.

.Error No.9

1 3 6

8  ERROR MESSAGE
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In case of Error No. 5 and No. 7

Error log file

If error occurs, the history is saved in an error log file.  The error log file exists in the mainte-
nance mode.

Error log screen

* Up to 14 errors can be saved in the error history; the oldest error will be deleted one by one every
time a new occurs.

* If the power supply is turned OFF, the contents in the error log file will not be lost or damaged.

Deletion of error history

Press the ENT  key on the above screen, and the “Error Log Clear” will be inverted.  Further

pressing the ENT  key will clear the error history.

Errors that occurred

New

Date and time 
when an error occurred.

Component with which 
the error occurred.

Old

• Pressing       delete the  error display.

Calibration is continued.  Unless another calibration 
error occurs, calibration is carried out to the end, the 
Measurement screen returns.

ENT

ENT ESC

ESC

Calibrated
forcedly

C h O2
0-25 vol%0 0 9.

C h CO
0-100 ppm0 0

C h CO2
0-10 vol%0 0 0 0

C h SO2
0-100 ppm

C h NO2
0-25 ppm9 0 8

.
.

.1 3 6

.
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9. SPECIFICATIONS

9.1 General specifications

1.  Standard specifications
Measurable gas components and measuring range:

• Max. 5 components measurement
including O2.

• Measuring range ratio ≤ 1:5 (O2)
≤ 1:25
(except for O2)

• Measuring ranges are changeable
between the specified minimum and
maximum range
Settable one range or two ranges

• When only N2O analyzer is used,
make sure not to contain any compo-
nents other than N2O.
Multicomponent analyzers including
N2O analyzer + CO2 analyzer are used
for sludge incineration.
In this case, the range of N2O is 0 to
200ppm/500ppm, and the range of
CO2 is 0 to 10%/20%.

Principle of measurement:

No, SO2, CO2, CO, CH4, N2O ;
Non-dispersion infrared-ray absorption
method
Single light source and double beams
(double-beam system)

O2 ; Paramagnetic O2 sensor (built in) or zir
conia O2 sensor (externally installed)

Measured value indication:
Digital indication in 4 digits
(LCD with back light)
• Instantaneous value of each compo-

nent
• Instantaneous value after O2 conver-

sion
(only in NO, SO2, CO measurement
with O2)

• Average value after O2 conversion
(only in NO, SO2, CO measurement
with O2)

• O2 average value
Analog output signals:

* Inputs/outputs of analog signals are
possible by combining with the input/
output terminal module.

4 to 20mA DC or 0 to 1V DC,
non-isolated output ; 12 points max.
max.load 550Ω. for 4 to 20 mA DC
min.load 100kΩ. for 0 to 1V DC
* Refer to Table 2, for the channel No. of

displayed values and analog output sig-
nals.

Analog input signal:
For signal input from externally installed
O2 sensor.
Signal requirement;
(1) Signal from Fuji’s Zirconia O2 sensor

(TYPE: ZFK7)
(2) 0 to 1V DC from an O2 sensor
Input section is not isolated.  This feature
is effective when an O2 sensor is not built
in.
(Depend on O2 input signal, measured
concentration indication and O2 conver-
sion.)

Relay Contact output:
1a contact (250V AC/2A, resistive load)

Instrument error, calibration error,
range identification, auto calibration
status, pump ON/OFF, peak alarm.

1c contact (250V AC/2A, resistive load
selectable 6 outputs)

High/Low limit alarm contact output.
Power disconnection alarm.

* All relay contacts are isolated mutually
and from the internal circuit.

Contact input: No-voltage contact (ON/0V, OFF/5V
DC, 5mA flowing at ON)

Remote range switch, auto calibration
remote start, remote holding, average
value resetting,  pump ON/OFF

Isolated from the internal circuit with
photocoupler.  Contact inputs are not iso-
lated from one another.

Transmission output:
Solenoid valve drive signal for automatic
calibration.
Transistor output (100mA or less)

Power supply: Voltage rating ; 100V to 240V AC
Allowable range ; 85V to 264V AC
Frequency ; 50Hz/60Hz
Power consumption; 250VA max.
Inlet ; Conform to EN60320

Protection Class 1
Operation conditions:

Ambient temperature ; -5˚C to 45˚C
Ambient humidity ; 90% RH max.,

non-condensing
Storage conditions:

Ambient temperature ; -20˚C to 60˚C
Ambient humidity ; 100% RH max.,

non-condensing

Dimensions (H × W × D):

Analyzer main unit;

177 x 483 x 600mm

Input/output terminal module;

164 x 318 x 55mm

Mass:      Approx. 22 kg (only Analyzer)

Finish color: Front panel ; Off-white (Munsell 10Y7.5/

0.5 or equivalent)
Casing; Steel-blue (gray)

Enclosure: Steel casing, for indoor use

Minimum range Maximam range

CO2

CO
CH4

O2 
(built in)

O2 
(External  
Zirconia)

0 – 50ppm
0 – 100vol%
0 – 100vol%
0 – 100vol%

0 – 25vol%

0 – 200ppm
N2O 0 – 2000ppm0 – 200ppm

0 – 5vol%

0 – 20ppm

0 – 25vol%0 – 5vol%

NO
SO2 0 – 50ppm

0 – 5000ppm
0 – 10vol%

0 – 50ppm
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Material of gas-contacting parts:
Gas inlet/outlet; SUS304
Sample cell; SUS304,chloroprene rubber
Infrared-ray transmitting window; CaF2
O2 sensor sample cell : SUS316
Internal piping; Toaron, Teflon

Gas inlet/outlet: Rc1/4 or NPT1/4 internal thread

Purge gas flow rate:  1L/min ( when required)

2.  Standard Functions
Output signal holding:

Output signals are held during manual and
auto calibrations by activation of holding
(turning “ON” its setting).
The values to be held are the ones just be-
fore start calibration mode or setting value.
It is selectable.
Indication of instantaneous values will not
be held.

Remote output holding:
Output signal is held at the latest value   or
setting value by short-circuiting the remote
output holding input terminals.
Holding is maintained while the terminals
are short-circuited.  Indication of instanta-
neous values will not be held.

Switch ranges:
The switch ranges is available in manual,
auto, and remote modes.  Only preset
switch method is effective.

Manual: Allows range to switch by key operation.
Auto: Allows range to switch from low to high

range when 90%FS or more is available in
the low range.
Allows range to switch from high to low
range when 80%FS or less is available in
the low range.

Remote: No-voltage contact input (for measurable
components)
Allows range to switch via an external sig-
nal when remote range switch input is re-
ceived.
When the contact input terminals for each
component are short-circuited, the first
range is selected, and it is switched to the
second range when the terminals are open.

Range identification signal:
The present measuring range is identified
by a contact signal.
The contact output terminals for each com-
ponent are short-circuited when the first
range is selected, and when the second
range is selected, the terminals are open.

Auto calibration:
Auto calibration is carried out periodically
at the preset cycle.
When a standard gas cylinder for calibra-
tion and a solenoid valve for opening/clos-
ing the gas flow line are prepared externally
by the customer, calibration will be carried
out with the solenoid valve drive contacts
for zero calibration and each span calibra-
tion turned on/off sequentially at the set
auto calibration timing.

Auto calibration cycle setting:
Auto calibration cycle is set.
Setting is variable within 1 to 99 hours (in
increments of 1 hour) or 1 to 40 days (in
increments of 1 day).

Gas flow time setting:
The time for flowing each calibration gas
in auto calibration is set.
Settable within 60 to 900 seconds (in in-
crements of 1 second)

Auto calibration remote start:
Auto calibration is carried out only once
according to an external input signal.
Calibration sequence is settable in the
same way as the general auto calibration.
Auto calibration is started by opening the
auto calibration remote start input termi-
nals after short-circuiting for 1.5 seconds
or longer.

Auto zero calibration:
Auto zero calibration is carried out periodi-
cally at the preset cycle.
This cycle is independent on “Auto
calibradion” cycle.
When zero calibration gas and solenoid
valve for opening/closing the calibration
gas flow line are prepared externally by
the customer, zero calibration will be car-
ried out with the solenoid valve drive con-
tact for zero calibration turned on/off at the
set auto zero calibration timing.

Auto zero calibration cycle setting:
Auto zero calibration cycle is set.
Setting is variable within 1 to 99 hours (in
increments of 1 hour) or Setting is variable
within 1 to 40 days (in increments of 1
day)

Gas flow time setting:
The timing for flowing zero gas in auto
zero calibration is set.
Settable 60 to 900 seconds (in increments
of 1 second)

Upper/lower limit alarm:
Alarm contact output turns on when mea-
surement value reach to the preset high or
low limit alarm value.
Contacts close when the channel value of
each channel becomes larger than the
high alarm limit value or smaller than the
low alarm limit value.

Instrument error contact output:
Contacts close at occurrence of analyzer
error No. 1, 3 or 10.

Calibration error contact output:
Contacts close at occurrence of manual or
auto calibration error (any of errors No. 4
to 9).

Auto calibration status contact outputs:

Contacts close during auto calibration.

Pump ON/OFF contact output:
During measurement, this contact close.
While calibration gas is flowing, this con-
tact open.  This contact is connected in
power supply of pump, and stop the
sample gas while calibration gas flowing.
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3.  Optional function
O2 conversion: Conversion of measured NO, SO2 and CO

gas concentrations into values at reference
O2 concentration

Conversion formula:

C = –––––––– x Cs

C : Sample gas concentration after O2

conversion
Cs : Measured concentration of sample

gas
Os : Measured O2 concentration (Limit set-

ting: 1 to 20% O2)
On : Reference O2 concentration
        (value changeable by setting.0 to 19%

O2)
Average value after O2 conversion and O2 average value

calculation:
The result of O2 conversion or instanta-
neous O2 value can be outputted as an av-
erage value in the preset period of time.
Used for averaging is the moving average
method in which sampling is carried out at
intervals of 30 seconds.
(Output is updated every 30 seconds.  It is
the average value in the determined period
of time just before the latest updating.)
Averaging time is settable within 1 to 59
minutes (in increments of 1 minute) or 1 to 4
hours (in increments of 1 hour).

Average value resetting:
The above-mentioned output of average
value is started from the initial state by
opening the average value resetting input
terminals after short-circuiting for 1.5 sec-
onds or longer.
Output is reset by short-circuiting and re-
started by opening

CO concentration peak count alarm:

(added only for CO/O2 measurement)
Alarm output turns on according to the pre-
set concentration and count.
Whenever the instantaneous value of CO
exceeds the preset concentration value,
count increments.  If the count exceeds the
preset value in one hour, the alarm contacts
close.

Communication  function:
RS-232C (9pins D-sub)
Half-duplex bit serial
Start-stop synchronization
ModbusTM protcol
Contents : Read/Wright parameters

Read measurement concentra-
tion and instrument status

Remark : When connecting via RS-485 in-
terface, a RS-232C            RS-
485 converter should be used.

4.  Performance
Repeatability : ±0.5% of full scale
Linearity : ±1% of full scale
Zero drift : ±1% of full scale/week

  (±2% of full scale/week; range
between 0 to 50ppm and 0 to
200ppm)

  (±2% of full scale/day; smaller
than 0 to 50ppm range)

Span drift : ±2% of full scale/week
  (±2% of full scale/day; smaller

than 0 to 50ppm range)
Response time (for 90% FS response) :

15 sec electrical response
Within 60 seconds including re-
placement time of sampling gas
(when gas flow rate is 0.5L/min)
Gas replacement time depends
on the number of measuring
components,and  measuring
range

5.  Standard Requirements for Sample Gas
Flow rate : 0.5L / min ± 0.2L / min
Temperature : 0 to 50˚C
Pressure : 10 kPa or less (Gas outlet side

should be open to the atmo-
spheric air.)

Dust : 100µg/Nm3 in particle size of
1µm or less

Mist : Unallowable
Moisture : Below a level where saturation

occurs at 2˚C (condensation un-
allowable).

Corrosive component:
1 ppm or less

Standard gas for calibration:
Zero gas ; Dry N2
Span gas ; Each sample gas

having concentra-
tion 90 to 100% of its
measuring range
(recommended).
Gas beyond con-
centration 100%FS
is unusable.

In case a zirconia O2 analyzer is
installed externally and calibra-
tion is carried out on the same
calibration gas line:
Zero gas ; Dry air  or  atmo-

spheric air (provided
without CO2 sensor)

Span gas ; For other than O2

measurement, each
sample gas having
concentration 90 to
100% of its measur-
ing range.
For O2 measure-
ment, O2 gas of 1 to
2 vol%.

21-On

21-Os
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6.  Installation Requirements
• Indoor use.  (Select a place where the equipment

does not receive direct sunshine, draft/rain or ra-
diation from hot substances.  If such a place can-
not be found, a roof or cover should be prepared
for protection.)

• Avoide a place where receives heavy vibration.
• Select a place where atmospheric air is clean.

7.  EC Directive Compliance
The product conforms to the requirements of the
Low Voltage Directive 73/23/EEC and EMC directive
89/336/EEC (as amended by Directive 92/31/EEC),
both as amended by Directive 93/68/EEC.
It conforms to following standards for product safety
and electromagnetic compatibility ;

EN61010-1 : 2001 Safety requirements for electri-
cal equipment for measurement,
control and laboratory use.
“Installation Category II”
“Pollution Degree 2”

EN61326-1 : 1997, AI: 1998, A2: 2001
Electrical equipment for mea-
surement, control and laboratory
use — EMC requirements.

* The product mounted in a steel enclosure con-
forms to the requirements of EMC directive.
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9.2 Code symbols
Basic type: ZKJ□□□□ 4- □□□□□□ -□□□□□□ - □□□

Description 

note 10
note 10
note 10
note 10
note 10
note 10
note 10

note 1b)
note 1a)b)

note 2a)

note 2a)
note 2b)

note 3

note 4

note 5

note 4

note 4

Digit
4

5

6

7

8
9

10

11
12

13
14

15
16

<Custom specifications>
Standard
<Measurable component (SO2, CO2, CO, CH4, N2O) >
1st 2nd 3rd 4th 
componet componet componet componet 
NO
SO2

CO2

CO
CH4

NO SO2

NO CO
CO2 CO
NO SO2 CO
NO SO2 CO2 CO
N2O
N2O CO2

NO N2O CO2

SO2 N2O CO2

N2O CO2 CO
CH4 N2O CO2

NO SO2 N2O CO2

<Measurable component (O2)> 
None
External zirconia type O2 sensor (Model : ZFK7)
External O2 analyzer
Built-in paramagnetic type O2 sensor
<Gas inlet/outlet>
Rc1/4

Rc1/4, with purging
NPT1/4

NPT1/4, with purging
Resin(ø6)
<Revision code>
<Accessories>
None
With relay board for auto caliblation, with cable
With slide rail
With slide rail, relay board, and cable  
<Indication and power supply cable>
In Japanese, Power cable rated 125V 
In English, Power cable rated 125V (UL)
In English, Power supply rated 250V (CEE)
<Measuring range> 1st component 
Minimum range Maximum range
0 to 20ppm 0 to 500ppm
0 to 50ppm 0 to 1000ppm
0 to 100ppm 0 to 2000ppm
0 to 200ppm 0 to 500ppm
0 to 200ppm 0 to 2000ppm
0 to 200ppm 0 to 5000ppm
0 to 500ppm 0 to 1%
0 to 1000ppm 0 to 2%
0 to 2000ppm 0 to 5%
0 to 5000ppm 0 to 10%
0 to 1% 0 to 20%
0 to 2% 0 to 10%
0 to 2% 0 to 50%
0 to 10% 0 to 20%
0 to 10% 0 to 100%
<Measuring range> 2nd component
Minimum range Maximum range
None None
0 to 50ppm 0 to 1000ppm
0 to 100ppm 0 to 2000ppm
0 to 200ppm 0 to 500ppm
0 to 200ppm 0 to 2000ppm
0 to 200ppm 0 to 5000ppm
0 to 500ppm 0 to 1%
0 to 1000ppm 0 to 2%
0 to 5000ppm 0 to 10%
0 to 1% 0 to 20%
0 to 2% 0 to 50%
0 to 10% 0 to 20%
0 to 10% 0 to 100%
<Measuring range> 3rd component
Minimum range Maximum range
None None
0 to 50ppm 0 to 1000ppm
0 to 100ppm

 
0 to 1000ppm

0 to 200ppm 0 to 500ppm
0 to 200ppm 0 to 2000ppm
0 to 200ppm 0 to 5000ppm
0 to 500ppm 0 to 1%
0 to 1000ppm 0 to 2%
0 to 2000ppm 0 to 5%
0 to 5000ppm 0 to 10%
0 to 1% 0 to 20%
0 to 2% 0 to 10%
0 to 10% 0 to 20%
0 to 10% 0 to 100%

F

P 
A 
D 
B 
E 
F 
H 
G 
L
M
Q
R
S
T
U
V
W

Y 
A 
B 
C

0 
1
2
3
4

4

Y
A
C
D

1
A
B
C
C
C
E
F
G
H
J
K
K
M
M

Y
A
B
C
C
C
E
F
H
J
K
M
M

4 5 6 71 2 3

Z K J F 4
8 9 10 11 12 13 14 15 16 17 18 19 20

E
F
G
E
G
H
J
K
L
M
N
M
P
N
R

Y
F
G
E
G
H
J
K
M
N
P
N
R

Y
A
B

C
C
C
E
F
G
H
J
K
M
M

Y
F
F

E
G
H
J
K
L
M
N
P
N
R

21 22 23 Digit No.
of code

J
E
U

note

0 to 100ppm 0 to 2000ppm B G
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Digit
17
18

19
20

21

22

23

<Measuring range> 4th component
Minimum range Maximum range
None None
0 to 50ppm 0 to 1000ppm
0 to 100ppm 0 to 2000ppm
0 to 200ppm 0 to 500ppm
0 to 200ppm 0 to 2000ppm
0 to 200ppm 0 to 5000ppm
0 to 500ppm 0 to 1%
0 to 1000ppm 0 to 2%
0 to 5000ppm 0 to 10%
0 to 1% 0 to 20%
0 to 2% 0 to 50%
0 to 10% 0 to 20%
0 to 10% 0 to 100%
<O2 analyzer, 1st range>
Minimum range Maximum range
None None
0 to 5% 0 to 25%
0 to 10% 0 to 25%
Other
<Output>
4 to 20mA DC
0 to 1V DC
4 to 20mA DC + Communication function
0 to 1V DC + Communication function
<O2 conversion and O2 average value output>
None
With O2 conversion output
With peak alarm
With O2 conversion output and peak alarm
<Adjustment, Range designation>
For combustion exhaust gas (specified range)
For combustion exhaust gas
For combustion exhaust gas (specified range) 
Unit mg/m3

For combustion exhaust gas, Unit mg/m3

Others

Description 
note 4

note 4

note 6
note 7

note 8a)

note 8a)b)

note 8b)
note 9

Y
L
M
Z

A
B
C
D

B
E
F

G
Z

Y
A
B
C
C
C
E
F
H
J
K
M
M

4 5 6 71 2 3

Z K J F 4
8 9 10 11 12 13 14 15 16 17 18 19 20

Y
F
G
E
G
H
J
K
M
N
P
N
R

Y
V
V
Z

Y
A
B
C

21 22 23 Digit No.
of code

Note 1 a) When “B” is specified at the 6th digit, O2 sensor signal has to be set as 0-1V DC linear corresponding to full scale.
b) External Zirconia O2 sensor and external O2 analyzer are not included in the scope of supply, and has to be separately 
    ordered.

Note 2 a) When “H”, “L” and “M" with purging are specified at 5th digit, only one set of gas inlet/outlet is provided.
    In this case, NO2/NO converter cannot be mounted in between of two measuring cells.
b) Resin coupling with purging cannot be manufactued.

Note 3 Rated voltage and plug type of the attached power cable is different depending on the code “J”, “E” and “U” in the 10th 
digit.
Select appropriate code according to operationg power supply voltage in the final destination.

Note 4 Measuring range can be selected within either the minimum or maximum range.
(Within min. or max. range, you can change the actual range settings locally.)
Initial setting from Fuji factory is Min. range for the 1st range, and Max. range for the 2nd range.
When range preset at Fuji factory is required, please select “specified range” at 23rd digit and inform Fuji of specified 
range table.
Refer to Table 1, for possible combination of measuring components and ranges in the data sheet.

Note 5 “1E” can be specified at 11th & 12th digits, ONLY for CO2 measurement.
In this case, be sure to select “with purging” at 7th digit.

Note 6 O2 conversion is calculated only for NO, SO2 and CO.
Both average value output after O2 calculation and O2 average value output are provided at the same time.
a) Peak count alarm can be added only for CO measurement.

Note 7 When “Y” is specified at the 6th digit, 22nd digit always has to be specified as “Y”.
Note 8 a) If you would like Fuji to deliver ZKJ analyzer with specific range setting, select “specified range” and separately inform 

    Fuji of the actual range of each component together with your purchase order.
b) In case that the measurement unit is specified as “mg/m3”, it is necessary to select “unit : mg/m3” (Code “F” or “G”) 
    at the 23rd digit.
    Please refer to the table shown below for the corresponding range code based on “mg/m3”.

note

Note 9 When “Z” is specified at the 23rd digit, a gas composition table of actual measued gas has to be sent to Fuji 
together with your purchase order.

Note 10

Min. range Max. range Min. range Max. range Min. range Max. range Min. range Max. range
AF 0-50ppm 0-1000ppm
BG 0-100ppm 0-2000ppm
CH 0-200ppm 0-5000ppm

0-70mg/m3

0-140mg/m3

0-280mg/m3

0-1300mg/m3

0-2600mg/m3

0-6600mg/m3

0-150mg/m3

0-300mg/m3

0-600mg/m3

0-2800mg/m3

0-5500mg/m3

0-14g/m3

0-65mg/m3

0-130mg/m3

0-250mg/m3

0-1250mg/m3

0-2500mg/m3

0-6250mg/m3

Corresponding range in mg/m3 or g/m3

Range code
In ppm NO SO2 CO

When only N2O analyzer is used,  make sure not to contain any components other than N2O. 
Multicomponent analyzers including N2O analyzer + CO2 analyzer are used for sludge incineration.
In this case, the range of N2O is 0 to 200ppm/500ppm, and the range of CO2 is 0 to 10%/20%.   
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9.3 Outline diagram
<Analyzer main unit>

16
9

10
0.

87.
5

429

465
483

POWER

17
7

38 26
.1

12
.7

12
3.

8
28

8.
9 31

5.
8 46

6.
757

8
(2

2)

<Side><Upper>

M4(for mounting slide rail)

Sample gas outlet  Rc1/4 or NPT1/4

Sample gas inlet  Rc1/4 or NPT1/4

<Front>

Power switch

<Rear>

Connector for input/output
 terminal module Power inlet
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(1
40

)
12

16
4

15
4

5

(5
4.

5) 29

316

6-φ4.5hole

150 150 8

(280)

1000±30

8

TN1 TN2 TN3 TN4 TN5

CN3

<Cable for connecting input /output terminal>

<Input/output terminal module>

CN2

Mounting hole

Terminal 
block

Terminal 
block

Terminal 
block

Terminal 
block

Terminal 
block

Screw-terminal
M 3.5

Input / Output terminal
module connector

Connector
<CN3>
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632

(22.7)

(9
.5

)

123.8±0.3

609.6±0.3
577.8±0.3

577.8±0.3
577.8±0.3

111.1±0.3

12.7±0.312
.7

±0
.3

(1
2.

4)

15.9±0.5
288.9±0.3

466.7±0.3
19.1±0.3 606.6±0.8

4.5 × 5.3 4.5 × 5.3

12.7±0.3
12.7±0.3

15.9±0.3

Drawer member
1.5t

Closed

The same or less

Open

Cabinet member
1.5t Intermediate

member

Reinforcement 
plate

Outline diagram of accessory slide rail (unit: mm)

Model:  305A-24/Accuride International Inc.

* The slide rails are attached to this equipment
when designated.

19 inch rack mounting method:

The instrument weight should be supported at the base (at the sides in case of slide rail method).
For easy maintenance, it is recommended to select the method to allow withdrawing along the
slide rail.

In selecting the guide rail mounting method, 
provide a maintenance space (200 mm or more) 
at top of the rack.

450 or more

Rack dimensions

Slide rail mounting method Guild rail mounting method

Rack dimensions

465

450 or more

465

10
1.

6

10
1.

6

Mounting dimensions Mounting dimensions

Guide rail

Guide rail

Slide rail

or
 1

00

or
 1

00
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CN1

C
N

9

CN2 CN3 CN4 CN5

CN13

CN6 CN7 CN8
7565

150

140

15 or less

4.5Mounting hole

CN1CN9

Solenoid valve
driving power

Solenoid valve

CN2

CN13

CN3

Reserved

For switching
sample

CN3

For zero gas

Relay board

I/O terminal module

Dedicated cable (D-sub 9-pin straight cable 1.5 m)

For span gas

CN4 CN5 CN6 CN7 CN8

CH1 CH2 CH3 CH4 CH5

The relay board is used for receiving signals from connector CN3 of the ZKJ input/output terminal
module and directly driving the solenoid valve for calibration.
• Relay contact : 1a contact

Contact capacity: 250V/2A AC (Resistance load)

OUTLINE DIAGRAM (Unit: mm)

<<Exclusive relay board>

CONNECTIONS

Contact operation
• At the time of measurement:

CN1 ON
Other OFF

• At the time of calibration:
CN1 OFF
Other Contacts corresponding to the timing of

each calibration are ON.

Recommended connector
• CN1 to CN8:

Housing; VHR-2N (J.S.T. Mfg. Co., Ltd.)
Contact; SVH-21T-1.1 (J.S.T. Mfg. Co., Ltd.)
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1.1 General 

• This instrument provides a communication function through RS-232 interface, which allows data transmit to 

or receive from the host computer and other devices. 

• The communication system is comprised of a master station and slave stations.  One slave station (this 

instrument) can be connected to one master station. 

It is also possible to adapt the instrument to the environment of RS-485 interface using RS-232  RS-485 

converter.  In this case, up to 31 of slave station (present instrument) can be connected per master station. 

• Because the master station can communicate with only one slave station at a time, the destination can be 

identified by the "Station No" set for each slave station. 

• In order that the master station and the slave station can communicate, the format of the transmit/receive data 

must coincide.  In this instrument, the format of the communication data is determined by the MODBUS 

protocol. 

 

[RS-232  RS-485 converter] (recommended article) 

 Type: KS-485 (non-isolated type)/SYSTEM SACOM Corp. 

 Type: SI-30A (isolated type)/SEKISUI ELECTRONICS Co., Ltd. 
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1. COMMUNICATION FUNCTIONS 
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2.1 Communication specifications 

 

Item Specification 

Electrical specification Based on EIA RS-232-C 

Transmission system 2-wire, semi-duplicate 

Synchronizing system Start-stop synchronous system 

Connection format 1 : 1 

Number connectable units 1 unit (or 31 if RS-485 interface is used) 

Transmission speed 9600bps 

Data length 8 bits 

Stop bit 1 bit 

Parity None 

Data format  

X flow control None 

Transmission code HEX value (MODBUS RTU mode) 

Error detection CRC-16 

Isolation No isolation between transmission circuit and others  

 

2. SPECIFICATIONS 
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WARNING 

For avoiding electric shock and malfunctions, do not turn on the power supply untill all wiring 

have been completed. 

 

3.1 Terminal allocation (Input/output terminal CN2) 

Terminal number  Signal name Pin connection 

2 Recive Data 

3 Transmit Data 

5 Signal GND 

Others NC 

 

 

3.2 Connection 

As connecting cable, use a commercially available RS-232 reverse cable. 

 

 

 

 

Connect the cable to CN2 on the input/output terminal block (on rear for ZRJ, separate for ZKJ). 

 

3. CONNECTION 

1 5

9-pin D-Sub 

(male) 

6 9

Master

(PC, for ex.)
Communication

cable

Analyzer

TN1     TN2     TN3         TN4       TN5 

CN2 (communication connector) 
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In order that the master station and instrument can correctly communicate, following settings are required. 

 

• All communication condition settings of the master station are the same as those of instruments. 

• All instruments connected on a line are set to "Station Nos. (STno)" which are different from each other.  (Any 

"Station No." is not shared by more than one instrument.) 

 

4.1 Set items 

The parameters to be set are shown in the following table.  Set them by operating the front panel keys. 

 

Item 
Value at 
delivery 

Setting range Remarks  

Transmission speed 9600bps Fixed (can not be changed) 

Data length 8 bits Fixed (can not be changed) 

Stop bit 1 bit Fixed (can not be changed) 

Parity setting None Fixed (can not be changed) 

Set the same 
communication 
condition to the master 
station and all slave 
stations. 

Station No. 1 
0 to 31 

(0:communication function stop) 
Set a different value to 
each station. 

 

 

4.2 Setting operation 

Set the station No. on the analyzer maintenance mode display (see the instruction manual). 

 

4. SETTING OF COMMUNICATION CONDITION 
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5.1 General 

The communication system by the MODBUS protocol is that the communication is always started from the 

master station and a slave station responds to the received message. 

 

Transmission procedures is as shown below.  

1） The master station sends a command message to a slave station. 

2） The slave station checks that the station No. in the received message matches with the own station No. 

or not. 

3） If matched, the slave station executes the command and sends back the response message. 

4) If mismatched, the slave station leaves the command message and wait for the next command message. 

 

a) In case when the station No. in the received command message matches with the own slave station 

No. 

Command message

Response messageSlave to master

Master to slave Data on
the line

 

 

b) In case when the station No. in the received command message mismatches with the own slave 

station No. 

Command message

(Not respond)Slave to master

Master to slave Data on
the line

 

 

The master station can individually communicate with any one of slave stations connected on the same line 

upon setting the station No. in the command message. 

 

5. MODBUS COMMUNICATION PROTOCOL 
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5.2 Composition of message 

Command message and response message consist of 4 fields ; Station No., Function code, Data and Error 

check code.  And these are send in this order. 

 

Station No. (1 byte) 

Function code (1 byte) 

Data (2 to 133 bytes) 

Error check code (CRC-16) (2 bytes) 

Fig. 5-1  Composition of message 

 

In the following, each field is explained. 

 

(1) Station No. 

Station No. is the number specifying a slave station.  Only a slave station that corresponds to a value to 

which "Station No." is set on the analyzer maintenance mode display executes a command. 

 

(2) Function code 

This is a code to designate the function executed at a slave station. 

For details, refer to section 5.4. 

 

(3) Data 

Data are the data required for executing function codes.  The composition of data varies with function 

codes.  For details, refer to chapter 6. 

A register number is assigned to each data in the analyzer.  For reading/writing the data by 

communication, designate the register number. 

Note that the register number transmitted on message is expressed as its relative address. 

The relative address is calculated by the following expression. 

 

 Relative address  ＝ 






 

The lower 4 digits of the
 

 Register number  – 1 

 

For example, when the resister number designated by a function code is 40003,  

  Relative address = (lower 4 digits of 40003) – 1 

 = 0002 

is used on the message. 
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(4) Error check code 

This is the code to detect message errors (change in bit) in the signal transmission. 

On the MODUBUS protocol (RTU mode), CRC-16 (Cycric Redundancy Check) is applied. 

For CRC calculation method, refer to section 5.5. 
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5.3 Response of slave station 

(1) Response for normal command 

To a relevant message, the slave station creates and sends back a response message which corresponds 

to the command message.  The composition of message in this case is the same as in section 5.2. 

Contents of the data field depend on the function code.  For details, refer to Chapter 6. 

(2) Response for abnormal command 

If contents of a command message have an abnormality (for example, non-actual function code is 

designated) other than transmission error, the slave station does not execute that command but creates 

and sends back a response message at error detection. 

The composition of response message at error detection is as shown in Fig. 5-2  The value used for 

function code field is function code of command message plus 80H. 

Table 5-1 gives error codes. 

 

Station No. 

Function code + 80H 

Error code 

Error check（CRC-16） 

Fig. 5-2  Response message at error detection 

 

Table 5-1 Error code 

Error code Contents Description 

01H Illegal function Non-actual function code is designated. 

Check for the function code. 

02H Illegal data address A relative address of a resister number to which the 
designated function code can not be used. 

03H Illegal data value Because the designation of number is too much, the 
area where resister numbers do not exist is 
designated. 

 

(3) No response 

Under any of the following items, the slave station takes no action of the command message and sends 

back no response. 

・ A station number transmitted in the command message differs from the station number specified to 

the slave station. 

・ A error check code is not matched, or a transmission error (parity error, etc.) is detected. 

・ The time interval between the composition data of the message becomes longer than the time 

corresponding to 24 bits. (Refer to section 5.6  Transmission control procedure) 
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5.4 Function code 

According to MODBUS protocol, register numbers are assigned by function codes.  

Each function code acts on specific register number. 

This correspondence is shown in Table 5-2, and the message length by function is shown in Table 5-3. 

  

Table 5-2  Correspondence between function codes and objective address 

Function code  Resister No. 

No. Function Object  No. Contents 

03H Read-out 
(continuously) 

Holding register  4xxxx Read-out/write-in word data 

04H Read-out 
(continuously) 

Input register  3xxxx Read-out word data 

06H Write-in Holding register  4xxxx Read-out/write-in word data 

10H Write-in 
(continuously) 

Holding register  4xxxx Read-out/write-in word data 

 

 

Table 5-3  Function code and message length   [Unit : byte]

Command message Response message Function 
code Contents 

Number of 
designatable 

data Minimum Maximum Minimum Maximum

03H Read-out of word data  64 words 8 8 7 133 

04H Read-out of word data 
(read-out only) 

64 words 8 8 7 133 

06H Write-in of word data 1 word 8 8 8 8 

10H Write-in of continuous word data 64 words  11 137 8 8 

 

 



 

10  INZ-TN513327-E  

 

5.5 Calculation of error check code (CRC-16) 

CRC-16 is the 2-byte (16-bits) error check code.  From the top of the message (station No.) to the end of the 

data field are calculated. 

The slave station calculates the CRC of the received message, and does not respond if the calculated CRC is 

different from the contents of the received CRC code. 

 

The following shows the calculation procedure for CRC-16. 

(a) Store FFFFH into 16 bit register (CRC register). 

(b) Subject the 1st byte (8 bits) of transmit message and CRC register contents to an exclusive logical 

summation (XOR), and store the result into the CRC register. 

(c) Shift the CRC register contents 1 bit to the right.  Store 0 at MSB. 

(d) If LSB before shifting is 0, do nothing. 

If LSB before shifting is 1, subject it and A001H to XOR, and store the result into the CRC register. 

(e) Repeat the steps (c) and (d) 8 times (shift by 8 bits). 

(f) Execute steps (b) to (e) for the next byte of the transmit message. 

Likewise, successively repeat the steps to each byte of the transmit message. 

(g) The CRC code that is retained is the value of CRC register that stands when the processing has ended for 

latest byte (latest data except error code) of the transmit message. 

(h) As error check code of the transmit message, store this CRC value in the order of lower 8 bits and upper 8 

bits. 

 

Transmit message (ex.) 

 

 

  

 

 

 

 

Fig. 5-3 shows the flow of the CRC-16 calculation system. 

 

 

 

 

01Ｈ 

06H 

00H 

05H 

03H 

E8H 

99H 

75H 

Successively calculate data included here 

to obtain CRC.  In this case, CRC = 75  

99H. 

Attach the error check code to 

message upon interchanging the 

upper and lower orders.
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NO

NO

YES

YES

NO

YES

Start

Set 1 in I.

Set 1 in J.

Bit at right end
of CR is 1?

Shift CR to right by 1 bit, and A001H and
exclusive logical sum (XOR) are executed
and its result is set in CR.

Shift CR to right
by 1 bit.

Add 1 to J.

Add 1 to I.

End

Explanation of variables
CR:CRC error check data (2 bytes)

I:Digits of calculation characters
in command message

J:Check on the number of times
of CR calculation

(Calculation is executed in the order of
command message station No., function
code and data.)

CR calculation result shall be added to
the last command message in the order
of LOW byte and HIGH byte.

Set FFFFH (hexadecimal number) in CR.

Calculation (8 times) is
finished?

J>8

Calculation of all characters is
completed?

I>All characters

Exclusive logical sum (XOR) is executed
with CR and one character (1 byte) of #I of
the message, and its results is set in CR.

 

 

Fig. 5-3  Flow of CRC-16 calculation 
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5.6 Transmission control procedure 

(1) Transmission procedure of master station  

The master station must proceed to a communication upon conforming to the following items. 

(1-1) Before sending a command message, provide 48 bits time or more vacant status. 

(1-2) For sending, the interval between bytes of a command message is below 24 bits time. 

(1-3) Within 24 bits time after sending a command message, the receiving status is posted. 

(1-4) Provide 48 bits time or more vacant status between the end of response message reception and 

beginning of next command message sending [same as in (1-1)]. 

(1-5) For ensuring the safety, make a confirmation of the response message and make an arrangement 

so as to provide 3 times or more retries in case of no response, error occurrence, etc. 

Note) The above definition is for most unfavorable value.  For ensuring the safety, it’s recommended 

the program of the master to work with safety factors of 2 to 3.  Concretely, it is advised to 

arrange the program for 9600 bps with 10 ms or more for vacant status (1-1), and within 1 ms 

for byte interval (1-2) and changeover from sending to receiving (1-3). 

 (2) Description 

1) Detection of the message frame 

The status on the line of the communication system is one of the 2 below. 

(a) Vacant status (no data on line) 

(b) Communication status (data is existing) 

Instruments connected on the line are initially at a receiving status and monitoring the line.  

When 24 bits time or more vacant status has appeared on the line, the end of preceding frame 

is assumed and, within following 24 bits time, a receiving status is posted.  When data 

appears on the line, instruments receive it while 24 bits time or more vacant status is detected 

again, and the end of that frame is assumed.  I.e., data which appeared on the line from the 

first 24 bits time or more vacant status to the next 24 bits time or more vacant status is 

fetched as one frame. 

 Therefore, one frame (command message) must be sent upon confirming the following. 

 (1-1)  48 bits time or more vacant status precedes before the command message sending. 

 (1-2)  Interval between bytes of 1 command message is smaller than 24 bits time. 

 

2) Response of this instrument 

After a frame detection (24 bits time or more vacant status), this instrument carries out processing 

with that frame as a command message.  If the command message is destined to the own station, 

a response message is returned.  Its processing time is 1 to 30 ms (depends on contents of 

command message).  After sending a command message, therefore, the master station must 

observe the following. 

(1-3)  Receiving status is posted within 24 bits time after sending a command message. 

 



 

INZ-TN513327-E 13 

  

 

 

  
POL1 POL2

POL1 POL2POL1 response data

POL1 response data

Space time of longer than 5ms is needed 

(longer than 10ms is recommended) 

1 to 30msec

Master station → Analyzer 

Master station ← Analyzer 

Data on line 
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6.1 Read-out of word data  [Function code:03H] 

Function code Max. word number read-out in 
one message 

Relative data address Resister No. Contents 

03H 64 words 0000H－006DH 40001－40110 User setting 

 

(1) Message composition 

Command message composition (byte) Response message composition (byte) 

Station No.  Station No.  

Function code  Function code  

Upper  Read-out byte number Read-out word number×2 Read-out start No. 

(relative address) Lower  Upper  

Upper 

Contents of the 
first word data Lower 

 
Read-out word 
number 

Lower 

 

  1 to 64 
Upper

Lower  
Contents of the 
next word data LowerCRC data 

Upper  

Upper  Contents of the 
last word data Lower 

Lower 
 

 

CRC data 
Upper 

 

 

* Arrangement of read-out word data 

MSB LSB

Upper byte of contents of the first word data 

Lower byte of contents of the first word data 

Upper byte of contents of the next word data 

Lower byte of contents of the next word data 

 

Upper byte of contents of the last word data 

Lower byte of contents of the last word data 

 

(2) Function explanations 

Word data of continuous word numbers from the read-out start No. can be read.  Read-out word data 

are transmitted from the slave station in the order of upper and lower bytes. 

 

6. DETAILS OF MESSAGE 

— —

——
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 (3) Message transmission (example) 

The following shows an example of reading out from No. 1 station the setting CH2 (2nd component) 

range-1 zero and span calibration concentration. 

Relative address of CH2 range-1 zero calibration concentration setting: 0004H    Data number: 02H 

 

Command message composition (byte) Response message composition (byte) 

Station No. 01H  Station No. 01H 

Function code 03H  Function code 03H 

Upper 00H  Read-out byte number 04H Read-out start No. 

(relative address) Lower 04H  Upper 00H 

Upper 00H 

Contents of the 
first word data Lower 00H Read-out word 

number Lower 02H 
 

Upper 03H 

Lower 85H  

Contents of the 
next word data Lower E8H 

CRC data 
Upper CAH  Lower  FA H 

    
CRC data 

Upper 8DH 

 

* Meaning of read-out data 

CH2 range-1 zero calibration concentration setting 00 00H =  0 

 (contents of first word data) 

CH2 range-1 span calibration concentration setting 03 E8H =  1000 

 (contents of next word data) 

 

Provided decimal point position = 1, measurement unit = 1, 

CH2 range-1 zero calibration concentration = 0.0 ppm 

CH2 range-1 span calibration concentration =100.0 ppm 

 

Point  For handling of decimal point and unit, refer to Section 7.1. 
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6.2 Read-out of read only word data [Function code:04H] 
 
Function 

code 
Max. word number read-out in 

one message 
Relative data address Resister No. Contents 

0000H－00BDH 30001－30190 Measurement value and 
status 04H 64 words 

0425H－0447H 31062－31096 Fixed setting 

 

(1) Message composition 

Command message composition (byte) Response message composition (byte) 

Station No.  Station No.  

Function code  Function code  

Upper  Read-out byte number Read-out word number×2 Read-out start No. 
(relative address) Lower  Upper  

Upper 

Contents of the 
first word data Lower  Read-out word 

number Lower 
 

Upper  

Lower   

Contents of the 
next word data Lower  

CRC data 
Upper    

Upper  Contents of the last 
word data Lower  

Lower  

 

CRC data 
Upper  

 

* Arrangement of read-out word data  
MSB LSB

Upper byte of contents of the first word data 

Lower byte of contents of the first word data 

Upper byte of contents of the next word data 

Lower byte of contents of the next word data 

 

Upper byte of contents of the last word data 

Lower byte of contents of the last word data 

 

(2) Function explanations 

Word data of continuous word numbers from the read-out start No. can be read.  Read-out word data 

are transmitted from the slave station in the order of upper and lower bytes. 

 

— — 

— — 
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(3)  Message transmission (example) 

The following shows an example of reading out from No. 1 station the CH5 measurement concentration, 

decimal point position and measurement unit. 

Relative address of CH5 measurement concentration: 000CH  Data number: 03H 

 

Command message composition (byte)  Response message composition (byte) 

Station No. 01H  Station No. 01H 

Function code 04H  Function code 04H 

Upper 00H  Read-out byte number 06H Read-out start No. 

(relative address) Lower 0CH  Upper 04H 

Upper 00H 

Contents of the 
first word data Lower B0H Read-out word 

number Lower 03H 
 

Upper 00H 

Lower 70H  

Next word data 
contents Lower 02H 

CRC data 
Upper 08H  Upper 00H 

    

Latest word data 
contents Lower 00H 

   Lower 81H 

 
CRC data 

Upper 0DH   
 

    

 

* Meaning of read-out data 

 First word data contents 04 B0H = 1200 

 Next word data contents   00 02H =    2 (decimal point position) 

 Latest word data contents 00 00H =    0 (vol %) 

 

In the above case, measurement concentration = 12.00 vol% 

 

 

Point  For handling of decimal point and unit, refer to Section 7.1. 
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6.3 Write-in of word data (1 word) [Function code:06H] 

Function code Max. word number write-in 
in one message 

Relative data address Resister No. Contents 

0000H－006DH 40001－40110 User setting 
06H 1 word 

07D0H－07D1H 42001－42002 Operation command 

 

(1) Message composition 

Command message composition (byte) Response message composition (byte) 

Station No.  Station No.  

Function code  Function code  

Upper  Upper  Write-in designate 
No. (relative 

address) Lower  

Write-in 
designate No. 

(relative address) Lower  

Upper Upper  
Write-in word data

Lower 
 

Write-in word 
data Lower  

Lower  Lower  
CRC data 

Upper  
CRC data 

Upper  

 

(2) Function explanation 

Designated word data is written in write-in designate No.  Write-in data are transmitted from master 

station in the order of upper and lower bytes. 

 

(3) Message transmission (example) 

The following shows an example of transmitting the "ZERO" key command to No. 1 station. 

Key operation command  Relative address: 07D0H 

 

Command message composition (byte) Response message composition (byte) 

Station No. 01H  Station No. 01H 

Function code 06H  Function code 06H 

Upper 07H Upper 07H Write-in designate 
No. (relative 

address) Lower D0H 
 

Write-in designate 
No. (relative 

address) Lower D0H 

Upper 00H Upper 00H 
Write-in word data

Lower 40H 

ZERO key 
command 

Write-in word data
Lower 40H 

Lower 88H  Lower 88H 
CRC data 

Upper B7H  
CRC data 

Upper B7H 
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6.4 Write-in of continuous word data  [Function code:10H] 

Function code Max. word number write-in 
in one message 

Relative data address Resister No. Kind of data 

10H 64 words 0000H－006DH 40001－40110 User setting 

 

(1) Message composition 

Command message composition (byte) Response message composition (byte) 

Station No.  Station No.  

Function code  Function code  

Upper  Upper  Write-in start No. 

(relative address) Lower  

Write-in start No. 

(relative address) Lower  

Upper Upper  Write-in word 
number Lower 


 
  1 to 64 

Write-in word 
number Lower  

Lower  
Write-in byte number 




 
  Write-in word number×2 CRC data 

Upper  

Upper     First write-in word 
data Lower     

Upper     Next write-in word 
data Lower     

     

Upper     Last write-in word 
data Lower     

Lower     
CRC data 

Upper     

 

* Arrangement of write-in word data 
MSB LSB

Upper byte of contents of the first word data 

Lower byte of contents of the first word data 

Upper byte of contents of the next word data 

Lower byte of contents of the next word data 

 

Upper byte of contents of the last word data 

Lower byte of contents of the last word data 

 

(2) Function explanation 

Word data of continuous word number is written from write-in start address. Write-in word data are 

transmitted from master station in the order of upper and lower bytes. 

 

— — 

— — 
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(3) Message transmission (example) 

The following shows an example of writing the CH1 (1st component) alarm settings to No. 1 station. 

CH1 range-1 high alarm setting = 1388H (= 5000D) 

CH1 range-1 low alarm setting = 000AH (= 10D) 

CH1 range-2 high alarm setting = 03E8H (= 1000D) 

CH1 range-2 low alarm setting = 000AH (= 10D) 

CH1 range-1 high alarm setting  Relative address: 0023H  Data number: 04H 

 

 

Command message composition (byte) Response message composition (byte) 

Station No. 01H  Station No. 01H 

Function code 10H  Function code 10H 

Upper 00H  Upper 00H 
Write-in start No. 

Lower 23H  
Write-in start No.

Lower 23H 

Upper 00H Upper 00H Write-in word 
number Lower 04H 

 
Write-in word 

number Lower 04H 

Write-in byte number 08H  Lower 30H 

Upper 13H  
CRC data 

Upper 00H First write-in word 
data Lower 88H     

Upper 00H     Next write-in word 
data Lower 0AH     

Upper 03H     Next write-in word 
data Lower E8H     

Upper 00H     Last write-in word 
data Lower 0AH     

Lower E2H     
CRC data 

Upper A6H     

 

Point  

 

 

 

Since the transmission data can not include a decimal point, data of 500.0 is 

transmitted as "5000". 

For transmission format of each data, refer to the Address map (Chapter 7). 
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7.1 Data format 

7.1.1 Transmission data format 

The MODBUS protocol used in this instrument is RTU (Remote Terminal Unit) mode. 

Transmitted data is "numeric value" and not ASCII code". 

 

7.1.2  Handling of decimal point position and measurement unit 

When transmitted, the calibration concentration setting, alarm's high and low limits and measurement 

concentration data have no decimal point nor measurement unit. 

Calculate exact values of data upon point positioning as shown below. 

(a) Calibration concentration setting (register No. 40001 to 40020) 

 Alarm setting (register No. 40036 to 40055) 

You can know the point position for each CH (channel) and each range, and unit upon reading in 

the decimal point position data (register No. 31087 to 31096), and the unit data (register No. 

31067 to 31076). 

The decimal point position data has a value of 0, 1, 2 or 3.  You can obtain an exact value by the 

following calculation. 

Case 0: Calibration concentration setting data /1 

Case 1: Calibration concentration setting data /10 

Case 2: Calibration concentration setting data /100 

Case 3: Calibration concentration setting data /1000 

The unit data has a value of 0, 1, 2 or 3, that corresponds as follows. 

Case 0: vol% 

Case 1: ppm 

Case 2: mg/m3 

Case 3: g/m3 

For example, if: 

CH1 range-1 span calibration concentration setting (register No. 40002) = 2000, 

CH1 range-1 decimal point position (register No. 31087) = 1, and 

CH1 range-1 unit (register No. 31067) = 1, 

the value is 200.0 ppm. 

For writing-in, proceed in the reverse.  To obtain 200.0 ppm, write 2000 as calibration 

concentration setting. 

The decimal point position and unit are unchangeable because fixed to each CH and each range. 

 

7. ADDRESS MAP AND DATA FORMAT 
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(b) Measurement concentration (register No. 30001 to 30036) 

The decimal point position and measurement unit for each concentration are stored in registers 

following that of concentration, and can be known by reading them in. 

The meaning of decimal point position data and measurement unit data values are the same as in 

(a) above. 

For example, if: 

CH3 measurement concentration (register No. 30007) = 1270, 

CH3 decimal point position (register No. 30008) = 2,  

CH3 measurement unit (register No. 30009) = 0, 

the value is 12.70 vol% 

 

7.1.3 Handling at measurement data over-range 

Even if the measurement data is at over-range, with "— — — —" displayed on the screen, the 

concentration that stands then is transmitted as read-out measurement concentration. 
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7.2 Address map 

For details of functions and settable ranges of different parameters, refer to the instruction manual for the 

analyzer. 

Word data [read-out/write-in]: Function code [03H, 06H, 10H] 

User settings 

Relative 
address 

Register 
No. 

Data 
type Memory contents Read-out/write-in data 

Remarks  or 
corresponding 

parameter 

Relevant 
model

0000H 40001 Word CH1 range-1 zero calibration 
concentration 

0 to 9999 Calibration value R/K 

0001H 40002 Word CH1 range-1 span calibration 
concentration 

Decimal point position 
depends on range 

 R/K 

0002H 40003 Word CH1 range-2 zero calibration 
concentration 

  R/K 

0003H 40004 Word CH1 range-2span calibration 
concentration 

  R/K 

0004H 40005 Word CH2 range-1zero calibration 
concentration 

  R/K 

0005H 40006 Word CH2 range-1 span calibration 
concentration 

  R/K 

0006H 40007 Word CH2 range-2 zero calibration 
concentration 

  R/K 

0007H 40008 Word CH2 range-2 span calibration 
concentration 

  R/K 

0008H 40009 Word CH3 range-1 zero calibration 
concentration 

  R/K 

0009H 40010 Word CH3 range-1 span calibration 
concentration 

  R/K 

000AH 40011 Word CH3 range-2 zero calibration 
concentration 

  R/K 

000BH 40012 Word CH3 range-2 span calibration 
concentration 

  R/K 

000CH 40013 Word CH4 range-1 zero calibration 
concentration 

  R/K 

000DH 40014 Word CH4 range-1 span calibration 
concentration 

  R/K 

000EH 40015 Word CH4 range-2 zero calibration 
concentration 

  R/K 

000FH 40016 Word CH4 range-2 span calibration 
concentration 

  R/K 

0010H 40017 Word CH5 range-1 zero calibration 
concentration 

  K 

0011H 40018 Word CH5 range-1 span calibration 
concentration 

  K 

0012H 40019 Word CH5 range-2zero calibration 
concentration 

  K 

0013H 40020 Word CH5 range-2 span calibration 
concentration 

  K 
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Word data [read-out/write-in]: Function code [03H, 06H, 10H] 

User settings 

Relative 
address 

Register 
No. 

Data 
type Memory contents Read-out/write-in data 

Remarks  or 
corresponding 

parameter 

Relevant 
model

0014H 40021 Word CH1 auto calibration switch 0, 1 R/K 

0015H 40022 Word CH2 auto calibration switch 

Auto calibration 
component R/K 

0016H 40023 Word CH3 auto calibration switch  R/K 

0017H 40024 Word CH4 auto calibration switch 

( 0: Do not calibrate in auto 
calibration 
1: Calibrate in auto 
calibration)  R/K 

0018H 40025 Word CH5 auto calibration switch   K 

0019H 40026 Word CH1 zero calibration switch 0,1 R/K 

001AH 40027 Word CH2 zero calibration switch 

About zero 
calibration R/K 

001BH 40028 Word CH3 zero calibration switch  R/K 

001CH 40029 Word CH4 zero calibration switch 

( 0: Selectable zero 
calibration, 
1: Zero calibration at once)

 R/K 

001DH 40030 Word CH5 zero calibration switch   K 

001EH 40031 Word CH1 calibration range switch 0,1 R/K 

001FH 40032 Word CH2 calibration range switch 

About calibration 
range R/K 

0020H 40033 Word CH3 calibration range switch  R/K 

0021H 40034 Word CH4 calibration range switch 

( 0: Calibrate indicated range 
only, 
1: Calibrate both ranges at 
same time)  R/K 

0022H 40035 Word CH5 calibration range switch   K 

0023H 40036 Word CH1 range-1 high alarm setting 0 to 9999 Alarm setting R/K 

0024H 40037 Word CH1 range-1 low alarm setting  R/K 

0025H 40038 Word CH1 range-2 high alarm setting 

Decimal point position 
depends on range  R/K 

0026H 40039 Word CH1 range-2 low alarm setting   R/K 

0027H 40040 Word CH2 range-1 high alarm setting   R/K 

0028H 40041 Word CH2 range-1 low alarm setting   R/K 

0029H 40042 Word CH2 range-2 high alarm setting   R/K 

002AH 40043 Word CH2 range-2 low alarm setting   R/K 

002BH 40044 Word CH3 range-1 high alarm setting    R/K 

002CH 40045 Word CH3 range-1 low alarm setting   R/K 

002DH 40046 Word CH3 range-2 high alarm setting   R/K 

002EH 40047 Word CH3 range-2 low alarm setting   R/K 

002FH 40048 Word CH4 range-1 high alarm setting   R/K 

0030H 40049 Word CH4 range-1 low alarm setting   R/K 

0031H 40050 Word CH4 range-2 high alarm setting   R/K 

0032H 40051 Word CH4 range-2 low alarm setting   R/K 

0033H 40052 Word CH5 range-1 high alarm setting   K 

0034H 40053 Word CH5 range-1 low alarm setting   K 

0035H 40054 Word CH5 range-2 high alarm setting   K 

0036H 40055 Word CH5 range-2 low alarm setting   K 
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Word data [read-out/write-in]: Function code [03H, 06H, 10H] 

User settings 

Relative 
address 

Register 
No. 

Data 
type Memory contents Read-out/write-in data 

Remarks  or 
corresponding 

parameter 

Relevant 
model

 

0037H 40056 Word CH1 alarm mode Alarm setting R/K  

0038H 40057 Word CH2 alarm mode  R/K  

0039H 40058 Word CH3 alarm mode  R/K  

003AH 40059 Word CH4 alarm mode  R/K  

003BH 40060 Word CH5 alarm mode 

0,1,2,3,4 
(0: High limit alarm, 
1: Low limit alarm, 
2: High or low limit) 
3: High-high limit alarm, 

4: Low-low limit alarm  K  

003CH 40061 Word CH1 alarm switch 0,1  R/K  

003DH 40062 Word CH2 alarm switch (0: Alarm OFF,  R/K  

003EH 40063 Word CH3 alarm switch 1: Alarm ON）  R/K  

003FH 40064 Word CH4 alarm switch   R/K  

0040H 40065 Word CH5 alarm switch   K  

0041H 40066 Word Alarm hysteresis 0000H to 0014H 

(0 to 20%FS) 

 R/K  

0042H 40067 Word Auto calibration start time(day) 00H to 06H (Sun. to Sat.) R/K  

0043H 40068 Word Auto calibration start time(hour) 00H to 23H (BCD code) 

Setting of auto 
calibration R/K  

0044H 40069 Word Auto calibration start time(min) 00H to 59H (BCD code)  R/K  

0045H 40070 Word Auto calibration cycle   R/K  

0046H 40071 Word Auto calibration cycle unit   0,1 (0: h, 1: days)  R/K  

0047H 40072 Word Auto calibration switch 0,1（0: OFF, 1: ON）  R/K  

0048H 40073 Word Auto calibration gas flow time  003CH to 0257H 
(60 to 599 sec) 

 R/K note) 3 

0049H 40074 Word Key lock switch 0,1 (0: OFF, 1: ON） Key lock R/K  

004AH 40075 Word Remote range switch 0,1 (0: OFF, 1: ON） Remote range R/K note) 3 

004BH 40076 Word Response time 1 Response time  R/K  

004CH 40077 Word Response time 2 

0000H to 0063H 
(0 to 99 sec)  *(a)  R/K  

004DH 40078 Word Response time 3   R/K  

004EH 40079 Word Response time 4   K  

004FH 40080 Word Response time 5   K  

0050H 40081 Word Response time 6   K  

0051H 40082 Word Response time 7   K  

0052H 40083 Word Response time 8   K  

0053H 40084 Word Oxygen meter response time   R/K  

0054H 40085 Word 1st order moving average period 0000H to 003bH     Average period R/K  

0055H 40086 Word 2nd order moving average period  (0 to 59 min or 1 to 4 h)  R/K  

0056H 40087 Word 3rd order moving average period   R/K  

0057H 40088 Word 4th order moving average period   K  

0058H 40089 Word 1st order moving average period 
unit   

0,1  R/K  

0059H 40090 Word 2nd order moving average period 
unit   

 (0: h, 1: min)  R/K  

005AH 40091 Word 3rd order moving average period 
unit   

  R/K  

005BH 40092 Word 4th order moving average period 
unit   

  K  
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Word data [read-out/write-in]: Function code [03H, 06H, 10H] 

User settings 

Relative 
address 

Register 
No. 

Data 
type Memory contents Read-out/write-in data 

Remarks  or 
corresponding 

parameter 

Relevant 
model

005CH 40093 Word Hold switch 0,1 （0: OFF, 1: ON） Output hold R/K 

005DH 40094 Word Oxygen conversion reference 
value 

01H to 13H(1% to 19%) Oxygen conversion 
reference value 

R/K 

005EH 40095 Word Peak alarm switch 0,1 (0: OFF, 1: ON)  

005FH 40096 Word Peak alarm concentration 0064H to 03e8H  
(100 to 1000ppm) 

Setting of peak 
alarm  

0060H 40097 Word Peak alarm count   0001H to 0063H  
(1 to 99 times) 

 R/K 

0061H 40098 Word Peak alarm hysteresis 0000H to 0014H 
(0 to 20%FS) 

 R/K 

0062H 40099 Word Auto zero calibration start (day) 00H to 06H (Sun. to Sat.) R/K 

0063H 40100 Word Auto zero calibration start (hour) 00H to 23H (BCD code) 

Setting of auto zero 
calibration R/K 

0064H 40101 Word Auto zero calibration start (min) 00H to 59H (BCD code)  R/K 

0065H 40102 Word Auto zero calibration cycle   R/K 

0066H 40103 Word Auto zero calibration cycle unit 0,1 (0: h, 1: days)  R/K 

0067H 40104 Word Auto zero calibration  switch 0,1 （0: OFF、1: ON）  R/K 

0068H 40105 Word Auto zero calibration gas flow 
time 

003CH to 0257H 
(60 to 599 sec) 

 R/K 

0069H 40106 Word CH1 range change setting 0,1 （0: range-1, 1: range-2） R/K 

006AH 40107 Word CH2 range change setting  R/K 

006BH 40108 Word CH3 range change setting  

Range changeover 
(disabled if remote 
range ON) 

R/K 

006CH 40109 Word CH4 range change setting   R/K 

006DH 40110 Word CH5 range change setting   K 

006EH 40111 Word Ch1 range change method 0,1,2   3 

006FH 40112 Word Ch2 range change method (0:manual, 1:remote, 2:auto)  3 

0070H 40113 Word Ch3 range change method   3 

0071H 40114 Word Ch4 range change method   3 

0072H 40115 Word Ch5 range change method   3 

0073H 40116 Word Ch1 auto calibration range 0,1 (0:range-1, 1:range-2)  3 

0074H 40117 Word Ch2 auto calibration range   3 

0075H 40118 Word Ch3 auto calibration range   3 

0076H 40119 Word Ch4 auto calibration range   3 

0077H 40120 Word Ch5 auto calibration range   3 

0078H 40121 Word Alarm 1 target channel 0,1,2,3,4,5,6  3 

0079H 40122 Word Alarm 2 target channel   3 

007AH 40123 Word Alarm 3 target channel   3 

007BH 40124 Word Alarm 4 target channel   3 

007CH 40125 Word Alarm 5 target channel   3 

007DH 40126 Word Alarm 6 target channel   3 

007EH 40127 Word alarm-6 range-1 high alarm setting 0 to 9999 Alarm-6 setting 3 

007FH 40128 Word alarm-6 range-1 low alarm setting Decimal point position  3 

0080H 40129 Word alarm-6 range-2 high alarm setting depends on range   3 

0081H 40130 Word alarm-6 range-2 low alarm setting   3 
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Word data [read-out/write-in]: Function code [03H, 06H, 10H] 

User settings 

Relative 
address 

Register 
No. 

Data 
type Memory contents Read-out/write-in data 

Remarks  or 
corresponding 

parameter 

Relevant 
model

0082H 40131 Word alarm-6 alarm mode same as alarm Ch1 to 5  3 

0083H 40132 Word alarm-6 alarm switch same as alarm Ch1 to 5  3 

0084H 40133 Word auto calibration gas flow time 1 003Ch to 0384H  3 

0085H 40134 Word auto calibration gas flow time 2 (60 to 900 sec)  3 

0086H 40135 Word auto calibration gas flow time 3   3 

0087H 40136 Word auto calibration gas flow time 4   3 

0088H 40137 Word auto calibration gas flow time 5   3 

0089H 40138 Word auto calibration gas flow time 6   3 

008AH 40139 Word auto calibration gas flow time 7   3 

008BH 40140 Word Hold change (0: Last value, 1: Setting)  3 

008CH 40141 Word Ch1 hold set value 0 to 100 (%FS)  3 

008DH 40142 Word Ch2 hold set value   3 

008EH 40143 Word Ch3 hold set value   3 

008FH 40144 Word Ch4 hold set value   3 

0090H 40145 Word Ch5 hold set value   3 

0091H 40146 Word Blowback start (day) 00H to 06H (Sun. to Sat.) Blowback setting 3 

0092H 40147 Word Blowback start (hour) 00H to 23H (BCD code) (Option) 3 

0093H 40148 Word Blowback start (min) 00H to 59H (BCD code)  3 

0094H 40149 Word Blowback cycle 1 to 99 (h), 1 to 7 (days)  3 

0095H 40150 Word Blowback cycle unit 0,1 (0:h, 1:days)  3 

0096H 40151 Word Blowback switch 0,1 (0:OFF, 1:ON)  3 

0097H 40152 Word Gas displacement time after 
blowback 

003Ch to 0384H 
(60 to 900 sec) 

 3 

0098H 40153 Word Measurement point change cycle 1 to 60 (min), 1 to 99 (h) 3 

0099H 40154 Word Measurement point change cycle 
unit 

0,1 (0:min, 1:h) 3 

009AH 40155 Word Measurement point change 
displacement time 

003Ch to 0384H  
(60 to 900 min) 

3 

009BH 40156 Word Measurement point change setting 0,1,2 (0: Line 1, 1: Line 2, 
2: Change) 

Measurement point 
change setting 
(Option) 

3 
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Word data [write-in] : Function code [06H] 

Operation command 

Relative 
address 

Register 
No. 

Data 
type Memory contents Write-in data 

Remarks  or 
corresponding 

parameter 

Relevant 
model

07D0H 42001 Word Keying command 01H:MODE 

02H: Side,  

04H: Up, 08H: Down 

R/K 

    10H: ESC、20H: ENT  

    40H: ZERO、80H: SPAN 

Sending a value 
simulates keying 

 

07D1H 42002 Word Display change 1: Return to measurement 
mode display 

Force to return to 
measurement mode 

R/K 

07D2H 42003 Word Auto calibration 1; Execute auto calibration Auto calibration is 
executed only once. 

3/5 

07D3H 42004 Word Auto zero calibration 1; Execute auto zero 
calibration 

Auto zero 
calibration is 
executed only once. 

3/5 

07D4H 42005 Word Blowback 1; Execute blowback Blowback is 
executed only once. 
(Option) 

3 
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Word data [read-out only] : Function code[04 H] 

Measurement value and status 

Relative 
address 

Register 
No. 

Data 
type Memory contents Read-out data 

Remarks  or 
corresponding 

parameter 

Relevant 
model

0000H 30001 Word CH1 concentration   R/K 

0001H 30002 Word CH1 decimal point position  R/K 

0002H 30003 Word CH1 measurement unit  R/K 

0003H 30004 Word CH2 concentration  R/K 

0004H 30005 Word CH2 decimal point position  R/K 

0005H 30006 Word CH2 measurement unit  R/K 

0006H 30007 Word CH3 concentration  R/K 

0007H 30008 Word CH3 decimal point position  R/K 

0008H 30009 Word CH3 measurement unit  R/K 

0009H 30010 Word CH4 concentration 

Concentration: -9999 to 
9999 

(value corresponding to 
indication without decimal 
point) 

Decimal point position: 0,1,2,3 

(0; concentration/1 

1; concentration/10 

2; concentration/100 

3; concentration/1000)  R/K 

000AH 30011 Word CH4 decimal point position Measurement unit: 0, 1, 2, 3  R/K 

000BH 30012 Word CH4 measurement unit  R/K 

000CH 30013 Word CH5 concentration  R/K 

000DH 30014 Word CH5 decimal point position  R/K 

000EH 30015 Word CH5 measurement unit 

(0; vol% 

1; ppm 

2; mg/m3 

3; g/m3)  R/K 

000FH 30016 Word CH6 concentration   R/K 

0010H 30017 Word CH6 decimal point position   R/K 

0011H 30018 Word CH6 measurement unit  R/K 

0012H 30019 Word CH7 concentration  R/K 

0013H 30020 Word CH7 decimal point position 

Transmit values under 
current measurement 
conditions 

 R/K 

0014H 30021 Word CH7 measurement unit   R/K 

0015H 30022 Word CH8 concentration   R/K 

0016H 30023 Word CH8 decimal point position   R/K 

0017H 30024 Word CH8 measurement unit   R/K 

0018H 30025 Word CH9 concentration   K 

0019H 30026 Word CH9 decimal point position   K 

001AH 30027 Word CH9 measurement unit   K 

001BH 30028 Word CH10 concentration   K 

001CH 30029 Word CH10 decimal point position   K 

001DH 30030 Word CH10 measurement unit   K 

001EH 30031 Word CH11 concentration   K 

001FH 30032 Word CH11 decimal point position   K 

0020H 30033 Word CH11 measurement unit   K 

0021H 30034 Word CH12 concentration   K 

0022H 30035 Word CH12 decimal point position   K 

0023H 30036 Word CH12 measurement unit   K 
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Word data [read-out only] : Function code[04 H] 

Measurement value and status 

Relative 
address 

Register 
No. 

Data 
type Memory contents Read-out data 

Remarks  or 
corresponding 

parameter 

Relevant 
model

0024H 30037 Word Peak count 0 to 100 times/hour  R/K 

0025H 30038 Word CH1 current range 0, 1  R/K 

0026H 30039 Word CH2 current range (0; range-1, 1;range-2)  R/K 

0027H 30040 Word CH3 current range   R/K 

0028H 30041 Word CH4 current range   R/K 

0029H 30042 Word CH5 current range   K 

002AH 30043 Word CH1 high/low limit alarm R/K 

002BH 30044 Word CH2 high/low limit alarm R/K 

002CH 30045 Word CH3 high/low limit alarm 

Whether or how 
alarm is currently 
produced. 

R/K 

002DH 30046 Word CH4 high/low limit alarm  R/K 

002EH 30047 Word CH5 high/low limit alarm 

0, 1, 2, 3, 4 
(0: No alarm, 
1: High limit alarm, 
2: Low limit alarm 
3: High-high limit alarm, 
4: Low-low limit alarm  K 

002FH 30048 Word Peak count alarm 0,1 (0: No, 1: Yes)  R/K 

0030H 30049 Word Auto (Auto zero) calibration in 
progress   

0,1 (0: No, 1: Yes)  R/K 

0031H 30050 Word CH1 zero calibration in progress 0,1 (0: No, 1: Yes)  R/K 

0032H 30051 Word CH2 zero calibration in progress   R/K 

0033H 30052 Word CH3 zero calibration in progress   R/K 

0034H 30053 Word CH4 zero calibration in progress   R/K 

0035H 30054 Word CH5 zero calibration in progress   K 

0036H 30055 Word CH1 span calibration in progress   R/K 

0037H 30056 Word CH2 span calibration in progress   R/K 

0038H 30057 Word CH3 span calibration in progress   R/K 

0039H 30058 Word CH4 span calibration in progress   R/K 

003AH 30059 Word CH5 span calibration in progress   K 

003BH 30060 Word Instrument error 0,1 (0; No, 1; Yes) Whether error is 
produced 

R/K 

003CH 30061 Word Calibration error 0,1 (0; No, 1; Yes） Whether error is 
produced 

R/K 

003DH 30062 Word Latest error No. -1 to 9 (Error No.-1) * (b) R/K 

003EH 30063 Word Latest error WEEK 0 to 6 (Sun. to Sat.) R/K 

003FH 30064 Word Latest error HOUR 0 to 23 （hours） R/K 

0040H 30065 Word Latest error MIN 0 to 59 （min） R/K 

0041H 30066 Word Latest error TARGET 0 to 4 

Error log contents 
(Date of the month 
appears in the 
WEEK data field 
with improved ZKJ 
version 3.) 

R/K 
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Word data [read-out only] : Function code[04 H] 

Measurement value and status 

Relative 
address 

Register 
No. 

Data 
type Memory contents Read-out data 

Remarks  or 
corresponding 

parameter 

Relevant 
model

0042H 30067 Word The previous error No. -1 to 9 (Error No.-1)  R/K 

0043H 30068 Word The previous error WEEK 0 to 6 (Sun. to Sat.)  R/K 

0044H 30069 Word The previous error HOUR 0 to 23 (hours)  R/K 

0045H 30070 Word The previous error MIN 0 to 59 （min）  R/K 

0046H 30071 Word The previous error TARGET 0 to 4  R/K 

  R/K 
| |  | 

  R/K 

007EH 30127 Word Oldest error No. -1 to 9 (Error No.-1)  R/K 

007FH 30128 Word Oldest error WEEK 0 to 6 (Sun. to Sat.)  R/K 

0080H 30129 Word Oldest error HOUR 0 to 23 （hour）  R/K 

0081H 30130 Word Oldest error MIN 0 to 59 （min）  R/K 

0082H 30131 Word Oldest error TARGET 0 to 4  R/K 

0083H 30132 Word Error 1 0,1 (0: No, 1: Yes) R/K 

0084H 30133 Word Error 2  

Whether error is 
currently produced R 

0085H 30134 Word Error 3   R 

0086H 30135 Word Error 10   R/K 

0087H 30136 Word CH1 Error 4 0,1 (0: No, 1: Yes)  R/K 

0088H 30137 Word CH1 Error 5   R/K 

0089H 30138 Word CH1 Error 6  R/K 

008AH 30139 Word CH1 Error 7  

 

R/K 

008BH 30140 Word CH1 Error 8   R/K 

008CH 30141 Word CH1 Error 9   R/K 

   R/K 
| | 

 
| 

  R/K 

0099H 30154 Word CH4 Error 4 0,1 (0: No, 1: Yes)  R/K 

009AH 30155 Word CH4 Error 5   R/K 

009BH 30156 Word CH4 Error 6   R/K 

009CH 30157 Word CH4 Error 7   R/K 

009DH 30158 Word CH4 Error 8   R/K 

009EH 30159 Word CH4 Error 9   R/K 

009FH 30160 Word CH5 Error 4 0,1 (0: No, 1: Yes)  K 

00A0H 30161 Word CH5 Error 5   K 

00A1H 30162 Word CH5 Error 6   K 

00A2H 30163 Word CH5 Error 7   K 

00A3H 30164 Word CH5 Error 8   K 

00A4H 30165 Word CH5 Error 9   K 
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Word data [read-out only] : Function code[04 H] 

Measurement value and status 

Relative 
address 

Register 
No. 

Data 
type Memory contents Read-out data 

Remarks  or 
corresponding 

parameter 

Relevant 
model

00A5H 30166 Word CH1 auto zero calibration in 
progress 

0,1 (0: No, 1: Yes)  R/K 

00A6H 30167 Word CH1 auto span calibration in 
progress 

  R/K 

00A7H 30168 Word CH1 hold in progress 0,1 (0: No, 1: Yes)  R/K 

   R/K 
| | 

 
| 

  R/K 

00AEH 30175 Word CH4 auto zero calibration in 
progress 

0,1 (0: No, 1: Yes)  R/K 

00AFH 30176 Word CH4 auto span calibration in 
progress 

  R/K 

00B0H 30177 Word CH4 hold in progress 0,1 (0: No, 1: Yes)  R/K 

00B1H 30178 Word CH5 auto zero calibration in 
progress 

0,1 (0: No, 1: Yes)  K 

00B2H 30179 Word CH5 auto span calibration in 
progress 

  K 

00B3H 30180 Word CH5 hold in progress 0,1 (0: No, 1: Yes)  K 

00B4H 30181 Word Display information (1) * (c)  R/K 

00B5H 30182 Word Display information (2)   R/K 

00B6H 30183 Word Display information (3)   R/K 

00B7H 30184  (Do not use)    

00B8H 30185  (Do not use)    

00B9H 30186  (Do not use)    

00BAH 30187  (Do not use)    

00BBH 30188  (Do not use)    

00BCH 30189 Word Manual calibration channel Cursor CH-1 * (d)  R/K 

00BDH 30190  (Do not use)    

00BEH 30191 Word High/Low limit alarm (6)   3 

00BFH 30192  (Do not use)    

00C0H 30193  (Do not use)    

00C1H 30194  (Do not use)    
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Word data [read-out only] : Fuction code[04H] 

Fixed setting 

Relative 
address 

Register 
No. 

Data 
type Memory contents Read-out data 

Remarks  or 
corresponding 

parameter 

Relevant 
model

0425H 31062 Word CH1 range numbers 1, 2  R/K 

0426H 31063 Word CH2 range numbers (1: 1 range,   R/K 

0427H 31064 Word CH3 range numbers 2: 2 ranges)  R/K 

0428H 31065 Word CH4 range numbers   R/K 

0429H 31066 Word CH5 range numbers   K 

042AH 31067 Word CH1 range-1 unit 0,1,2,3  R/K 

042BH 31068 Word CH1 range-2 unit (0;vol%  R/K 

042CH 31069 Word CH2 range-1 unit 1; ppm  R/K 

042DH 31070 Word CH2 range-2 unit 2; mg/m3  R/K 

042EH 31071 Word CH3 range-1 unit 3; g/m3)  R/K 

042FH 31072 Word CH3 range-2unit   R/K 

0430H 31073 Word CH4 range-1 unit   R/K 

0431H 31074 Word CH4 range-2 unit   R/K 

0432H 31075 Word CH5 range-1 unit   K 

0433H 31076 Word CH5 range-2 unit   K 

0434H 31077 Word CH1 range-1 value 1 to 9999 R/K 

0435H 31078 Word CH1 range-2 value  R/K 

0436H 31079 Word CH2 range-1 value  R/K 

0437H 31080 Word CH2 range-2 value  R/K 

0438H 31081 Word CH3 range-1 value  R/K 

0439H 31082 Word CH3 range-2 value  R/K 

043AH 31083 Word CH4 range-1 value  R/K 

043BH 31084 Word CH4 range-2 value  R/K 

043CH 31085 Word CH5 range-1 value  K 

043DH 31086 Word CH5 range-2 value  

With improved ZKJ 
version 3, the actual 
range value is 
calculated with the 
decimal point 
position taken into 
consideration. 

Actual range value 
= Read range value / 
X 

(X is 1 when 0 is 
selected, 10 when 1 
is selected, and 100 
when 2 is selected, 
and 1000 when 3 is 
selected for decimal 
point position.) 

K 

043EH 31087 Word CH1 range-1 decimal point position 0,1,2,3  R/K 

043FH 31088 Word CH1 range-2 decimal point position  R/K 

0440H 31089 Word CH2 range-1 decimal point position  R/K 

0441H 31090 Word CH2 range-2 decimal point position  R/K 

0442H 31091 Word CH3 range-1 decimal point position  R/K 

0443H 31092 Word CH3 range-2 decimal point position  R/K 

0444H 31093 Word CH4 range-1 decimal point position  R/K 

0445H 31094 Word CH4 range-2 decimal point position

(0: Nothing below decimal 
point, 

1: 1 digit below decimal 
point, 

2: 2 digits below decimal 
point, 

3: 3 digits below decimal 
point. 

 R/K 

0446H 31095 Word CH5 range-1 decimal point position   K 

0447H 31096 Word CH5 range-2 decimal point position   K 
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Word data [read-out only] : Fuction code[04H] 

Fixed setting 

Relative 
address 

Register 
No. 

Data 
type Memory contents Read-out data 

Remarks  or 
corresponding 

parameter 

Relevant 
model

0448H 31097 Word Type: first digit Z  3/5 

0449H 31098 Word Type: second digit K or R  3/5 

044AH 31099 Word Type: third digit J  3/5 

044BH 31100 Word Type: fourth digit 0 to 9, A to Z  3/5 

044CH 31101 Word Type: fifth digit 0 to 9, A to Z  3/5 

044DH 31102 Word Type: sixth digit 0 to 9, A to Z  3/5 

044EH 31103 Word Type: seventh digit 0 to 9, A to Z  3/5 

044FH 31104 Word Type: eights digit 3 or 5  3/5 

0450H 31105 Word Type: ninth digit 0 to 9, A to Z  3/5 

0451H 31106 Word Type: tenth digit 0 to 9, A to Z  3/5 

0452H 31107 Word Type: eleventh digit 0 to 9, A to Z  3/5 

0453H 31108 Word Type: twelfth digit 0 to 9, A to Z  3/5 

0454H 31109 Word Type: thirteenth digit 0 to 9, A to Z  3/5 

0455H 31110 Word Type: fourteenth digit 0 to 9, A to Z  3/5 

0456H 31111 Word Type: fifteenth digit 0 to 9, A to Z  3/5 

0457H 31112 Word Type: sixteenth digit 0 to 9, A to Z  3/5 

0458H 31113 Word Type: seventeenth digit 0 to 9, A to Z  3/5 

0459H 31114 Word Type: eighteenth digit 0 to 9, A to Z  3/5 

045AH 31115 Word Type: nineteenth digit 0 to 9, A to Z  3/5 

045BH 31116 Word Type: twentieth digit 0 to 9, A to Z  3/5 

045CH 31117 Word Type: twenty first digit 0 to 9, A to Z  3/5 

045DH 31118 Word Type: twenty second digit 0 to 9, A to Z  3/5 

045EH 31119 Word Type: twenty third digit 0 to 9, A to Z  3 

045FH 31120 Word Type: twenty fourth digit 0 to 9, A to Z  3 

0460H 31121 Word Board: first digit 0 to 9, A to Z  3/5 

0461H 31122 Word Board: second digit 0 to 9, A to Z  3/5 

0462H 31123 Word Board: third digit 0 to 9, A to Z  3/5 

0463H 31124 Word Board: fourth digit 0 to 9, A to Z  3/5 

0464H 31125 Word Board: fifth digit 0 to 9, A to Z  3/5 

0465H 31126 Word Board: sixth digit 0 to 9, A to Z  3/5 

0466H 31127 Word Board: seventh digit 0 to 9, A to Z  3/5 

0467H 31128 Word Board: eights digit 0 to 9, A to Z  3/5 

 

Notes 

1. Relevant model:  R: ZRJ,  K: ZKJ. 
For data for which only K or R is indicated, there is no data for the other model. 
The addresses marked with “3” is used for improved ZKJ version 3 only. 
The addresses marked with “3/5” is used for improved ZKJ version 3 and improved ZRJ version 5 only. 

2. For contents of *(a) to *(d), refer to Section 7.3 "Supplements to address map". 

3. There is no date improved ZKJ version 3. 
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7.3  Supplement to address map 

* (a) Register No. 40076 to 40083 (response time 1 to 8) 

The following shows signals corresponding to response time 1 to 8. 

•  ZRJ 

Response time 1 1st component detector signal 

Response time 2 2nd component detector signal 

Response time 3 3rd component detector signal 

Response time 4 to 8 Unused 

The above does not include sensor signals of oxygen. 

 

•  ZKJ 

Response time 1 1st component measurement detector signal 

Response time 2 1st component interference compensation 
detector signal 

Response time 3 2nd component measurement detector signal 

Response time 4 2nd component interference compensation 
detector signal 

Response time 5 3rd component measurement detector signal 

Response time 6 3rd component interference compensation 
detector signal 

Response time 7 4th component measurement detector signal 

Response time 8 4th component interference compensation 
detector signal 

The above does not include sensor signals of oxygen. 

 

* (b)  Register No. 30062 to 30131 (error log) 

Up to 14 errors logged can be read in the order from the latest to older ones. 

The contents are as follows. 

Error No.:  No. of produced error.  Stored value is error number minus 1. 

Error WEEK:  Day when error occurred. 

Error HOUR:  Indicates at what o'clock error occurred. 

Error MIN:  Indicates at what minutes error occurred. 

Error TARGET:  No. of CH where error occurred. 

CH No. minus 1 is stored. 

0 at error No. 1, 2, 3 or 10. 

No. of optical system where error occurred minus 1 if error No. is 1 in case of 

ZKJ. 
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* (c) Register numbers 30181, 30182, 30183 (display information (1), (2), (3)) 

The display information is values for knowing the current display status of the instrument. 

 • Contents of values of display information (1) (status of each setting panel) 

0: Measurement mode display (manual calibration display included) 

1: Menu mode display 

2: Changeover of range display 

3: Calibration setting display 

4: Alarm setting display 

5: Automatic calibration setting display 

6: Peak alarm setting display 

7: Parameter setting display 

8: Maintenance mode display 

9: Factory mode display 

10: Auto zero calibration setting display 

 

 • Contents of values of display information (2) (status at manual calibration) 

0: Measurement mode display 

4: Channel selection display at manual zero calibration 

5: Zero calibration wait display at manual zero calibration 

6: Zero calibration in progress display at manual zero calibration 

7: Channel selection display at manual span calibration 

8: Span calibration wait display at manual span calibration 

9: Span calibration in progress display at manual span calibration 

10: Error contents indication display 

 

 • Contents of values of display information (3) 

Correspond to value of CH (channel) from which the measurement mode is displayed. 

Top channel number minus 1 is stored. 

 

* (d) Register number 30189 (manual calibration channel) 

 Data for knowing a channel (component) which the cursor is positioned at to carry out a calibration at 

when a manual calibration is under way. 

 Channel number to carry out a calibration at minus 1 is stored. 
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If the communication is unavailable, check the following items. 

 
□ Whether all devices related to communication are turned on. 

□ Whether connections are correct. 

□ Whether the number of connected instruments and connection distance are as specified 

□ Whether communication conditions coincide between the master station (host computer) and slave stations 

(instrument) 

□ Transmission speed : 9600bps 

□ Data length : 8 bits 

□ Stop bit : 1 bit 

□ Parity : None 

 

□ Whether send/receive signal timing conforms to Section 5.6 in this manual. 

□ Whether the station No. designated as send destination by the master station coincides with the station No. of 

the connected instrument. 

□ Whether more than one instrument connected on the same transmission line shares the same station No. 

□ Whether the station No. of instruments is set at other than 0.  

If it’s 0, the communication function does not work. 

 

8. TROUBLESHOOTING 



 

 

 



INFRARED GAS ANALYZER FOR STACK GAS

This analyzer consists of an infrared gas analyzer, an O2 sen-
sor and a gas sampling device.  It is used for simultaneous 
and continuous measurement of the NOX, SO2, CO, CO2 and 
O2 components in the flue gas of various boilers, garbage 
incinerators, etc. 

For CO and O2 measurement specifications, the function for 
coping with the Japanese regulation on dioxin emission is 
incorporated. 

FEATURES
1.	Gas concentrations of 5 components is measurable simul-

taneously and continuously
	 NOx, SO2, CO and CO2 gas concentration measurements 

are integrated by infrared method, to which a zirconia or 
magnetic type O2 sensor is added for O2 measurement.  
Therefore, the gas concentrations of 5 components are 
simultaneously and continuously measurable. 

2.	The use of highly sensitive and reliable mass flow detec-
tor allows the range ratio of up to 1:25 with the standard 2 
range.

3.	Maintenance can be performed from the front side, thus 
saving the installation space.

	 Unitized structure of the analyzing block and gas sampling 
module enables better maintenance.

4.Provided with abundant functions including O2 correc-
tion output, average value output, automatic calibration, 
CO peak count alarm, automatic range changeover, and 
alarms. 

5.N2O and CH4 can also be measured as an optional feature. 
Having warming effect 300 times as high as that of CO2, 
N2O is the greenhouse gas most controversial now. 

SPECIFICATIONS
1. Standard Specifications 
•	Measuring system : 

	 NOx, SO2, CO and CO2 ; Ndir type infra-
red

	 O2 ; Zirconia type, magnetic type
•	Measurable component and min./max. measurement 
range :	   NOX	; 0 to 50ppm/0 to 5000ppm

  SO2	 ; 0 to 50ppm/0 to 5000ppm
  CO	 ; 0 to 50ppm/0 to 5000ppm
  CO2	; 0 to 10%/0 to 20%
  O2	 ; 0 to 10%/0 to 25%

			  N2O and CH4 can be measured as an 
optional feature.

•	Number of measurement ranges :
	 2 Maximum range ratio: 1:25 (Refer to 

Code Symbols.) 
•	Warm-up time :	 Within 4 hours after power-on 

•	Analog output signals :
	 Simultaneous output of signals of 4 to 

20 mA DC each (non-isolated or isolated 
depending on customer’s code selec-
tion) 

•	Five instantaneous value outputs (NOX, 
SO2, CO, CO2 and O2) 

•	Three instantaneous values (NOX, SO2, 
CO) after O2 correction when provided 
with O2 sensor

•	Three average values (NOX, SO2, CO) af-
ter O2 correction when provided with O2 
sensor

•	Allowable load resistance : 
550 Ω or less (750 Ω or less for isolated 
output)

•	Contact output:	 (1) Each 1a contact (contact capacity
		 250 V AC, 2 A or 30 V DC, 3 A) for: 

•	Range identification of each component 
(Close/1st range) , analyzing block error, 
calibration error, auto calibration status, 
maintenance status,and CO peak count 
alarm 

(2) Each 1c contact (contact capacity 250V 	
	 AC, 1 A or 30 V DC, 1 A) for: 

•	Concentration alarm for each compo-
nent’s instantaneous value (H, L, HL 
settable), analyzing block power off 
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•	Contact input :	 Non-voltage contact (1.5 sec or longer) 
•	Auto calibration start, average value 

resetting
		  Non-voltage contact (Status holded)

•	Range changeover (1st range when 
contact closes), output hold, remote 
pump OFF (OFF when contact closes) 

•	Indication :	 LCD with back light for indicating:
•	Instantaneous values (NOX, SO2, CO, 

CO2 and O2) 
•	O2 corrected instantaneous values 
	 (NOX, SO2, CO) after O2 correction when 

provided with O2 sensor
•	O2 corrected average values (NOX, SO2, 

CO) after O2 correction when provided 
with O2 sensor

•	O2 average value when provided with 
O2 sensor

•	Peak count value (when provided with 
CO, O2 analyzer) 

•	Parameter assignment
•	Fluorescent lamp in cubicle :
		  Standard equipment
•	Recorder (option) :

	 Paperless recorder (Fuji Electric’s type 
PHR) mounted 

•	Gas extractor :	 Electrical heating type (filter built in) 
•	Wire mesh filter : 40µm mesh of SUS 

316 stainless steel 
•	Flange : JIS 5K 65AFF 
•	Mass: Approx. 9 kg (excluding gas sam-

pling pipe) 
•	Power supply voltage: 100 V AC, 50/60 

Hz  
•	Power consumption: Approx 100 VA 
•	Sampling pipe: Refer to Code Symbols 

for materials and length of the pipe.
	 SUS 316 (length 300, 400, 600, 800, 

1000 mm),or titanium (length 600, 800, 
1000 mm),or SiC (length 700, 900 mm) 

	 * SUS 316 is used for 800ºC or lower. 
	 * Titanium is used for 1000ºC or lower. 
	 * SiC is used for 1300ºC or lower. 

•	Sample inlet tube :
		  ø10 / ø8 Teflon tube or heating tube 
		  (max. 30 m) 

*The heating tube needs to be specified 
in the following cases.

	 (1) Ambient temperature -5ºC or lower
	 (2) SO2 of 50 or 100 ppm 
	 (3) Tube length 10 m or longer in SO2 

measurement 
	 (Power supply voltage: 100 V AC, 50/60 

Hz, power consumption: 36 VA/m)
•	Rated operating conditions :  

•	Ambient temperature: -5 to 40ºC (de-
pending on customer’s code selection) 

•	Ambient humidity: 90% RH or less 
•	Power supply voltage: 100, 110, 115, 200 

or 230 V AC ±15% (Fluorescent lamp: ±
10%)

	 (depending on customer’s code selec-
tion) 

•	Frequency: 50 or 60 Hz ±0.5 Hz 

•	Power consumption:  Max. 600 VA 
	 (excluding gas extractor and heating 

tube)
•	Storage condition: 

•	Ambient temperature; -20 to 60ºC	
(Water within the drain pot should be 
drained before storage.)

•	Ambient humidity; 95%RH or lower
•	Dry air :	 (Required for a oil/coal boiler or when the 

first range of the SO2 meter for gas dryer 
purging is 500 ppm or higher.) 

	 Dew point;  -20ºC DP or lower 
	 Pressure;  100 kPa to 400 kPa 
	 Dust and mist;  None

•	External dimensions (H x W x D) :
		  Indoor type;  1710 x 800 x 615 mm 
		  Outdoor type;  1780 x 815 x 700 mm
•	Mass :	 Approx. 300 kg (excluding standard gas) 
•	Cubicle finish color :
		  Munsell 5Y7/1 semi-gloss 
•	Cubicle structure :
		  Indoor or outdoor installation, of self-		
	 standing type, single-swing front door, 	
	 plate thickness 2.3 mm standard (both 	
	 cubicle and door)

•	Other :	 Six standard gas cylinders (3.4 L)
		  accommodatable

	 Note:	Fluctuation in the operation period 
of 4 hours from the end of warm-
up time is within ±2%FS.

•	Measurement Law type approval No.:
SAN991-1 (NOx analyzer)
SAS992-1 (SO2 analyzer)
SAC992-1 (CO analyzer)
SE981 (Zirconia O2 sensor)
SF011 (Magnetic O2 sensor) 
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2. Standard Functions

Function Description

O2 Correction

Auto Calibration

• Conversion of measured NOX, SO2 and CO gas concentrations into values at standard O2 concentration

• The result of conversion is indicated and output in a signal of 4 to 20 mA DC.

• The gas analyzer is automatically calibrated.
• Auto calibration cycle settable range:  1 to 99 hours (1-hour step) or 1 to 40 days (1-day step) 
• Auto calibration gas injection time settable range:  60 to 599 seconds (in 1-sec step) 
• Auto/manual calibration error contact output:  Provided when calibration quantity exceeds 50% of full scale. 
• Contact output during auto calibration and maintenance:  Provided during calibration gas flow and replacement. Also
   provided during maintenance. 
• Auto calibration remote start contact input:  Calibration starts at opening after short-circuit for 1.5 sec or longer.
• Standard gas consumption:  Approx. 1 year with 3.4L cylinder in a calibration cycle of 7 days 

Average Value
after O2 Correction, 
O2 average value

Remote Output Hold

• NOX, SO2 and CO values are averaged after O2 correction, and the result is indicated and output in 4 to 20 mA DC.
• Averaging time is settable by key operation at the front of analyzing block. Settable range: 1 to 59 minutes or 1 to 4 hours
  (factory-set at 1 hour) 

• The output signal values are collectively held according to external contact input. 
• Output is held during short-circuit.

Automatic range changeover • Automatically changed from low range to high range, and from high range to low range.
   Low → High: Changed at 90% point of the low range
   High → Low: Changed at 80% point of the high range

Average Value
Resetting Input 

• Output and indication of average value after O2 conversion are reset according to external contact input. 
• Output and indication are reset at short-circuit for 1.5 sec or longer.

Remote range
Changeover Input

• Low or high range is selectable for each sample component via external contact input. 
• High range is selected for open-circuit, and low range for short-circuit. 

Range Identification
Contact Output 

• Identification between low and high ranges is output through a contact. 
• When the contact is closed, low range is selected. 

Temperature Input Signal • K thermocouple input x 2 (for recorder available at option)

Analyzing Block
Error Contact Output 

• Contact output is provided when the analyzing block is abnormal. 

CO Instantaneous
Value Peak Count Alarm 
Contact Output

• Alarm is issued and indicated when CO instantaneous value has exceeded the set limit by the set number of times. 
 Settable number of times:  1 to 99, alarm settable range: 10 to 1000 ppm (5 ppm step) 
• The number of overshootings per hour is indicated. 

Concentration
Alarm Contact Output 

• Instantaneous value alarm is settable for each sample component.  High, Low, High or Low is settable
  (by keys at the front of analyzing block).  
• Contact output hysteresis is also settable. 
• Contact is 1c type. 

Calculating equation :  C =  
21-OS

Cs (21-ON) C  : Sample gas concentration after O2 correction 
CS : Measured concentration of sample gas 
OS : Measured O2 concentration 
ON : Standard O2 concentration (4% for petroleum fuel, 5% for
   gas fuel, 6% for coal fuel, 12% for garbage incinerator) 
   Setting range: 0 to 19%
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3.  Performance 
•	Repeatability :	 ±0.5% of full scale 
•	Zero drift :	 ±1.0% of full scale or lower/week

	 (±2.0% of full scale/week when the 
range is less than 200 ppm) 

	 Max.±2.0% of full scale/month on O2 
sensor 

•	Span drift : 	 Max. ±2.0% of full scale/week
	 Max. ±2.0% of full scale/month on O2 

sensor 
•	Linearity : 	 Max. ±1.0% of full scale 
•	Response time :	 For 90% indication (after extracting 
	 sample gas through the inlet) 

	 NOX	 : 120 sec or shorter
	 SO2	 : 240 sec or shorter
	 CO	 : 120 sec or shorter
	 CO2	 : 120 sec or shorter
	 O2	 : 120 sec or shorter

•	Sample gas flow rate :
	 Approx. 2L/min 

4.  Standard Requirements for Sample Gas 
•	Temperature :	 Standard : 60 to 800ºC

	 Non standard : 1000ºC (titanuim probe)
		  1300ºC (SiC probe) 

•	Dust  :	 100 mg/Nm3 or less 
•	Pressure :	 -3k to +3kPa 
•	Components : 	 SO2	 	 500 ppm or less 

 	NOX	 	 1000 ppm or less 
 	CO2		  0 to 15% 
 	CO	 	 2000 ppm or less 
	 O2		  1 to 21%
	 HCL		  100 ppm or less 
 	The remaining	 N2, H2O

5. Installation Requirements 
(1) Selection of a place which does not receive direct sun-

light or radiation from hot substances 
	 If such a place cannot be found, a roof or cover should 

be prepared for protection.
(2) Avoidance of a place under heavy vibration 
(3) Selection of a place where atmospheric air is clean

SCOPE OF DELIVERY
•	 Gas analyzer system 
•	 Specified external drain separator/drain pot 
•	 Specified gas extractor/probe set 
•	 Specified gas inlet tube set
•	 Standard accessories 

ITEMS TO BE PREPARED SEPARATELY 
1.	Standard gas and pressure regulator 

(Refor to ZSY of CODE SYMBOLS) 
2.	Recorder (when necessary) type PHR 
3. Individual inspection of measurement method
4.	1-year spare (Refor to ZBN of CODE SYMBOLS)  
5.	Waterproof gland for outdoor wiring port (A25A), 

Order No.: 8641625
6.	Anchor bolt
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CODE SYMBOLS 

Measuring gas component <4th digit>
NOX

SO2

CO
NOX,SO2

NOX,CO
NOX,SO2,CO
NOX,SO2,CO,CO2

Isolated output of analog instantaneous value <16th digit>
(Measured component) (Isolation output)
Each component Without
NOX Isolated
SO2 Isolated
CO Isolated
NOX,SO2 Isolated
NOX,CO Isolated
NOX,SO2,CO Isolated
NOX,SO2,CO,CO2 Isolated
NOX,O2 Isolated
SO2,O2 Isolated
CO,O2 Isolated
NOX,SO2,O2 Isolated
NOX,CO,O2 Isolated
NOX,SO2,CO,O2 Isolated
NOX,SO2,CO,CO2,O2 Isolated

(Note 1)

Isolated output of average value after O2 correction <18th digit>
(Measured component) (Isolation output)
Each component Without
NOX Isolated
SO2 Isolated
CO Isolated
NOX,SO2 Isolated
NOX,CO Isolated
SO2,CO Isolated
NOX,SO2,CO Isolated

(Note 1)

O2 correction value isolation output <17th digit>
(Measured component) (Isolation output)
Each component Without
NOX Isolated
SO2 Isolated
CO Isolated
NOX,SO2 Isolated
NOX,CO Isolated
SO2,CO Isolated
NOX,SO2,CO Isolated

(Note 1)

P
A
B
F
H
L
M

0
4
5
6
C
D
E
F
G

0
1
2

Y
A
B
C
D
E
F
G
H
J
K
L
M
N
P

0
1
2
3
4
5
6
7

0
1
2
3
4
5
6
7

1
2
3
4
5
6

1
2

Y
M
M
N

Y
N
Y
Y

14 17 18 1915 16 20

5S UZ - -
1 2 3 4 5 6 7 8 10 11 129 13

Description

O2 sensor
Without
Zirconia
Zirconia
Zirconia
Zirconia
Magnetic
Magnetic
Magnetic
Magnetic

O2 correction value <5th digit>
Without
4% (Oil fuel)
5% (Gas fuel)
6% (Coal fuel)
12% (Refuse incinerator)
4% (Oil fuel)
5% (Gas fuel)
6% (Coal fuel)
12% (Refuse incinerator)

NOX measuring range <6th and 7th digit>
Select your code in the table at left. 

SO2 measuring range <9th and 10th digit>
Select your code in the table at left. 
CO measuring range <11th and 12th digit>
Select your code in the table at left. 
O2 measuring range <13th codes>
Without
10/ 25%
25%

CO2 measuring range <14th and 15th digit>
Without
10%/ 20%
10%/ Without
20%/ Without

(Sample gas pressure) (External drain separator) <19th digit>
–1 to +5kPa Without
–3 to +3kPa Without
–5 to +1kPa Without
–1 to +5kPa With (Note3)
–3 to +3kPa With (Note3)
–5 to +1kPa With (Note3)

Cubicle structure <20th digit>
Indoor structure
Outdoor structure

Measuring Range List

Measuring range

Without
50/100
50/200
50/250
50/500
50/1000

50/Without
100/200
100/250
100/500
100/1000
100/2000

100/Without
200/500
200/1000
200/2000
200/5000

200/Without
250/500
250/1000
250/2000
250/5000

250/Without
500/1000
500/2000
500/5000

500/Without
1000/2000
1000/5000

1000/Without
2000/5000

2000/Without
5000/Without

Code

YY
AB
AC
AD
AE
AF
AY
BC
BD
BE
BF
BG
BY
CE
CF
CG
CH
CY
DE
DF
DG
DH
DY
EF
EG
EH
EY
FG
FH
FY
GH
GY
HY

Unit: ppm

Note 1) Only when “Without” is selected for all of 
 the 16 to 18th digits, non-isolated output 
 is allowed. Combination of isolated and 
 non-isolated outputs is not allowed.
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Recording
contents

NOX 
instantaneous 
value

Average value

O2 correction

SO2 
instantaneous 
value

Average value

O2 correction

CO 
instantaneous 
value

Average value

O2 correction

O2 instaneous
value

Combustion 
temperature

Dust collection
chamber 
temperature

Code
1

Code
2

Code
3

Code
4

Code
5

Code
6

A
B
E
F

0
1
2
3
4
5
6
Z

A
B
C
D
E
F
G
H
J
K

A
B
C
D

Y
A
B
C
D
E
F
G
H
J
K
L
M

Recorder <24th digit> Recorder (type PHR) available at option 
Without 
With (6-point recording: recording contents 1) (Note 2) 
With (6-point recording: recording contents 2) (Note 2) 
With (6-point recording: recording contents 3) (Note 2) 
With (6-point recording: recording contents 4) (Note 2) 
With (6-point recording: recording contents 5) (Note 2) 
With (6-point recording: recording contents 6) (Note 2) 
With (other recording contents) (Note 2)

- -
23 24 25 26

-
14 17 18 1915 16 20

5S UZ - -
1 2 3 4 5 6 7 8 10 11 129 13 21 22

Description

Instrument nameplate

Standard
Standard
Standard
Standard

Tag plate 

Without
With
Without
With

Display screen
Instruction manual <23th digit>
Japanese
Japanese
English
English

Application <26th digit>
Standard type, refuse, industrial waste incineration, etc.
Gas boiler
Sludge incineration
Oil/coal boiler

Offical certificate (Japanese regulation) <27th digit> 
Without
NOX

SO2

CO
NOX, SO2

NOX, CO
NOX, SO2, CO
NOX, O2

SO2, O2

CO, O2

NOX, SO2, O2

NOX, CO, O2

NOX, SO2, CO, O2

Power supply <25th digit>
100V AC  50Hz
100V AC  60Hz
110V AC  50Hz
110V AC  60Hz
115V AC  50Hz
115V AC  60Hz
200V AC  50Hz
200V AC  60Hz
230V AC  50Hz
230V AC  60Hz

A
C
D

2
3

Ambient temperature <22th digit>
Standard (-5 to 40°C)
For cold climate (-10 to 40°C)

Pipe and cable inlets <21th digit>
(Piping port)

Top left 
Top left 
Top left 

(Cabling port) 

Top left 
Top left 
Top left  

(Piping port for external 
 installation of gas cylinder)
Without
With 3 inlets on lower left side
With 6 inlets on lower left side

1
2
3

28 29 30 3127

(Zero gas) <28th digit>

Instrumentation air
Air
Standard gas
(Note 4) Order standard gas (type ZSY) 
 separately.

Note 2) The contents to be recorded with a 6-point recorder are 
 assigned and connected as specified in the above table 
 for its delivery.
 Recorder type    PHR 
 * If other contents are desired, customer must specify  
  them separately. 
Note 3) Specify this code when the downward inclination of the 
 sample inlet tube from the gas extraction point to the 
 analyzer gas inlet is less than 15º or when moisture  
 content of the sample gas is higher than 30%. 
Note 4) Specify code 3 when Measure Act and/or CO2 meter is 
 selected.
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- -
23 24 25 26

-
14 17 18 1915 16 20

5S UZ - -
1 2 3 4 5 6 7 8 10 11 129 13 21 22

Description

Y
1
A
B
C
E
G
H
J
K
P
Q
R
D
F

Y
A
B
C
D
E
F
G
H
J
K
L
M

28 29 30 3127

Gas extractor

Without
With
With
With
With
With
With
With
With
With
With
With
With
With
With

Tube material 

Without
Without
SUS316
SUS316
SUS316
SUS316
SUS316
SUS316
SUS316
SUS316
Titanium
Titanium
Titanium
SiC
SiC

Tube length

Without
Without
300mm
400mm
600mm
800mm
1000mm
1200 mm
1500 mm
2000 mm
600mm
800mm
1000mm
700mm
900mm

Extraction point 
temperature <29th digit>

800°C or lower 
800°C or lower 
800°C or lower 
800°C or lower 
800°C or lower 
800°C or lower
800°C or lower
800°C or lower
1000°C or lower 
1000°C or lower 
1000°C or lower 
1300°C or lower 
1300°C or lower 

Kind of sample inlet tube
Without
φ10 / φ8mm Teflon tube
φ10 / φ8mm Teflon tube
φ10 / φ8mm Teflon tube
φ10 / φ8mm Teflon tube
φ10 / φ8mm Teflon tube
φ10 / φ8mm Teflon tube
φ10 / φ8mm Teflon tube
Heating tube
Heating tube
Heating tube
Heating tube
Heating tube

Length <30th digit>
Without
5m
10m
15m
20m
25m
30m
50m
10m
15m
20m
25m
30m

Z
Non-standard specifications <31th digit>
Other non-standard specifications
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 5-Component Gas Sampling System Diagram 1 (Standard type with SO2 first range of less than 500ppm)     

Functions of Individual Components

(1) Gas extractor: Gas extraction, with heating type 
stainless steel filter having a stan-
dard diameter of 40µm

(2) Gas conditioner:
Removes drain, mist and dust, and 
monitors the gas pressure.

(3) Gas aspirator: Aspirates sample gas (Flow rate of 
sample gas: Approx. 2L/min)

(4) Electronic gas cooler:
Dries the moisture in the sample gas.

(5) Solenoid valve: Used for introducing calibration gas.
(6) Membrane filter:

PTFE filter, glassfiber filter used to 
eliminate fine dust particles and 
permit monitoring of dust adhering 
condition on the gas analyzer.

(7) Flow checker: Monitors the sample gas flow rate 
(it can be controlled by the separate 
needle valve.)

(8) Standard gas: Reference gas used for calibrating 
zero and span of the analyzer. Up to 
6 gases (Zero gas air, span gas NOx, 
SO2, CO, CO2 and O2) can be used.

(9) O2 sensor: Used for measuring the oxygen con-
centration (0 to 25%) in sample gas.

(10) Atmospheric air solenoid valve:
Can be built in for using the atmo-
spheric air instead of standard air.

(11) Switching box: 7 power ON-OFF switches of the fol-
lowing equipments are built in.
• Gas extractor
• Gas aspirator
• Fluorescent lamp and service outlet 

(Max. 2A)
• Sampling module
• O2 sensor
• Heater for the gas conditioner
• Ventilator

(12) Converter: Added to NOx analyzer.
A special catalyst material for ef-
ficient conversion of NO2 gas to NO 
is used.

(13) Pressure control valve:
Pressure adjustor to keep the sample 
gas pressure at a fixed level.

(14) Gas dryer: Semi-permeable membrane type 
dehumidifier to dry the moisture in 
the sample gas to dew point -15ºC 
or less.

(15) Mist catcher: Removes sulfate mist in the sample 
gas.
Replaced every 4 months when SO3 
concentration value is 30ppm. Added 
when SO2 value is more than 0 to 
500ppm or when oil/coal boiler is 
used.

(1) Gas extractor

Sample gas inlet

15
° o

r m
ore

Air inlet *1

(10) Atmospheric air 
solenoid valve

*1
Needle valve

(3) Gas aspirator

Atmospheric 
air

(2) Gas conditioner

Drain

Filter regulator
30kPa

Instrumentation air inlet Exhaust

ZERO NO SO2 CO

NO
/N2

Air SO2
/N2

CO2 O2

CO2
/N2

O2
/N2

(Air)

CO
/N2

Infrared gas 
analyzer

CO,CO2

Infrared gas 
analyzer

NOX,SO2

(9)
Zirconia type 
O2 analyzer

(12) NO2/NO 
converter

(6) Membrane filter

(7) Flow checker

Sampling module

30kPa
0.5L/min

(4)
Electronic 
gas cooler

(8) Standard gas

2-way 
solenoid valve

(5) Solenoid 
valve

Pressure ragulator
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 5-Component Gas Sampling System Diagram 2 

(Gas boiler or sludge incineration with SO2 first range of less than 500ppm)     
(1) Gas extractor

15° o
r m

ore

Sample gas inlet

Air inlet *1

(10) Atmospheric air 
solenoid valve

*1

(2) Gas conditioner

Drain

*2

Filter regulator
30kPa

Instrumentation air inletExhaust

ZERO NO SO2 CO O2CO2

NO
/N2

Air SO2
/N2

CO
/N2

CO2
/N2

O2
/N2

(Air)

Pressure ragulator

Infrared gas 
analyzer

CO,CO2

Infrared gas 
analyzer

NOX,CO2

(12) NO2/NO 
converter

(6) Membrane filter

(7) Flow checker
Sampling module

30kPa
0.5L/min

(4)
Electronic 
gas cooler

(8) Standard gas

2-way 
solenoid valve

50kPa
0.5L/min

(14) Gas dryer

(13) Pressure 
control valve

(9)
Zirconia type 
O2 analyzer

*2
(3) Gas aspirator

Atmospheric 
air

(5) Solenoid 
valve

Sampling module

(1) Gas extractor

15° o
r m

ore

Sample gas inlet

Air inlet *1

(10) Atmospheric
 air solenoid valve

*1
(2) Gas conditioner

Drain

Filter regulator
30kPa

Instrumentation air inlet Exhaust

ZERO NO SO2 CO O2CO2

NO
/N2

Air SO2
/N2

CO
/N2

CO2
/N2

O2
/N2

(Air)

Infrared gas 
analyzer

CO,CO2

Infrared gas 
analyzer

NOX,CO2

(12) NO2/NO 
converter

(6) Membrane filter

(7) Flow 
checker

30kPa
0.5L/min

(4)
Electronic 
gas cooler

(8) Standard gas

2-way 
solenoid valve

50kPa
0.5L/min

(14) Gas dryer

(13) Pressure 
control valve

(9)
Zirconia type 
O2 analyzer

*2

(3) Gas aspirator

*2

*3

*3

(15)
Mist 
catcher

RE2
Flow 
meter
（1L/min）

(5) Solenoid 
valve

Pressure ragulator

Atmospheric 
air

 5-Component Gas Sampling System Diagram 3 (SO2 first range of 500ppm or higher or oil/coal boiler)     
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External Terminal Connection Diagram 

1
Power supply

TB1

M4 screw

Power supply
to gas extractor

Grounding for
internal devices

Power supply
to heating tube

Temperature input 1
(option)

Temperature input 2
(option)

2

3

4

5

6

7

8

9

10

11

12

Ground Terminal (Left side)

+

-
+

-

Note)  NO; normal open contact, NC; normal close contact

TB1 TB2 TN3 TN4 TN5TN1 TN2

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

1

2

3

4

5

6

7

8

9

10

11

12

23

24

11

12

13

14

15

16

17

18

19

20

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

1

2

3

4

5

6

7

8

9

10

External terminal block diagram (Upper side of main unit)

11

12

13

14

15

16

17

18

19

20

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

1

2

3

4

5

6

7

8

9

10

TB2 (option)
When provided with a recorder + non-isolation output (option)

13

14

15

16

17

18

19

20

21

22

+

-

+

-

+

-

+

-

+

-

+

-

1

Ch1 output (AO)

M3.5 screw

Ch3 output (AO)

Ch4 output (AO)

Ch5 output (AO)

Ch6 output (AO)
2

3

4

5

6

7

8

9

10

11

12

23

24

Ch2 output (AO)

Ch7 output (AO)

Ch9 output (AO)

Ch10 output (AO)

Ch11 output (AO)

For internal
conection

Ch8 output (AO)
-

+

-

+

-

+

-

+

-

+

-

+

TN1

11

12

13

14

15

16

17

18

19

20

+

-

+

-

+

-

+

-

+

-

1
Ch5 output (AO)

M3.5 screw

Ch3 output (AO)

Ch2 output (AO)

Ch1 output (AO)

2

3

4

5

6

7

8

9

10

Ch4 output (AO)

Ch10 output (AO)

Ch8 output (AO)

Ch7 output (AO)

Ch6 output (AO)

Ch9 output (AO)

-

+

-

+

-

+

-

+

-

+

TN3

Ch5 range identification 
signal (DO)

Ch1 range identification 
signal (DO)

Ch2 range identification 
signal (DO)

Ch3 range identification 
signal (DO)

Ch4 range identification 
signal (DO)

11

12

13

14

15

16

17

18

19

20

1

M3.5 screw

Remote hold
(DI)

Average value reset
(DI)

Auto calibration
remote start

(DI)

2

3

4

5

6

7

8

9

10

Pump ON/OFF
(DI)

TN5

Analyzing block 
power 
interruption (DO)

11

12

13

14

15

16

17

18

19

20

NO

COM

NC

NC

COM

NO

NC

COM

NO

NC

COM

NO

NC

COM

NO

NC

COM

NO

Alarm 5
(DO) 

Alarm 4
(DO) 

1

M3.5 screw

Alarm 2
(DO) 

Alarm 1
(DO) 

2

3

4

5

6

7

8

9

10

Alarm 3
(DO) 

For internal
connection

For internal
connection

For internal
connection

For internal connection

TN4

*For atomospheric air 
  solenoid valve (DO)
Already wired

11

12

13

14

15

16

17

18

19

20

1CO peak alarm
Contact output

(DO) 

M3.5 screw

Pump ON/OFF 
Contact output
(already wired)

(DO)

2

3

4

5

6

7

8

9

10

Auto calibration status
Contact output

(DO) 

Calibration error
Contact output

(DO) 
Analyzing block 

error Contact output
(DO) 

Maintenance status
Contact Output

Ch11 output (AO)

TN2

Ch5 remote range 
Changeover input (DI)

Ch1 remote range 
Changeover input (DI)

Ch2 remote range 
Changeover input (DI)

Ch3 remote range 
Changeover input (DI)

Ch4 remote range 
Changeover input (DI)

11

12

13

14

15

16

17

18

19

20

1
O2 sensor input
(already wired)

M3.5 screw

For internal
connection

2

3

4

5

6

7

8

9

10

-

+

-

+

-

+

For internal
conection
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No. Name Quantity Remarks

1
Filter paper for membrane filter/as spare (Teflon) 4 pair

6

3

2 Fuse (2A)/as spare 1 fuses

4

Fuse (3.2A)/as spare 1 fuses

10

Water bottle for injection 1 

11

Gas sampling pipe flange packing 1 

12

Gas extractor fastening bolt and nut (M12×60mm) 1 set

When heating tube is equipped 

When SO2 meter is provided

Filter paper for membrane filter (pack of 25)/as spare (glass fiber) 1 box When SO2 meter is not provided

13

Heating tube support 1 set 

Instruction manual (INZ-TN5ZSU-E) 1 copy

14 Cell assembling tool 1 For CO2 measurement

5

Standard gas joint R1/4 - φ6mm 1 set

Hose band for fixing standard gas cylinder 1 set

7

Toaron tube for standard gas connection, 1 m and φ9 / φ5mm 1 tube

8

Polyethylene tube for standard gas
connection, 6 m and φ6 / φ4mm

1 tube

Anchor bolt for cubicle installation, (Option) 
M12 × 160 × 50

4 

When gas extractor is equipped

9

Standard Accessories

Contents of Measured Channel (CH)
The following table gives the contents of each output signal according to code symbols.

P

A

B

F

H

L

M

P

A

B

F

H

L

M

0

0

0

0

0

0

0

4 to G

4 to G

4 to G

4 to G

4 to G

4 to G

4 to G

Ch1: NOx

Ch1: SO2

Ch1: CO

Ch1: NOx, Ch2: SO2

Ch1: NOx,  Ch2: CO

Ch1: NOx,  Ch2: SO2,  Ch3: CO

Ch1: NOx,  Ch2: SO2,  Ch3: CO2,  Ch4: CO

Ch1: NOx,  Ch2: O2,  Ch3: Corrected NOx,  Ch4: Corrected NOx average

Ch1: SO2,  Ch2: O2,  Ch3: Corrected SO2,  Ch4: Corrected SO2 average

Ch1: CO,  Ch2: O2,  Ch3: Corrected CO,  Ch4: Corrected CO average

Ch1: NOx,  Ch2: SO2,  Ch3: O2,  Ch4: Corrected NOx,  Ch5: Corrected SO2, 
Ch6: Corrected NOx average,  Ch7: Corrected SO2 average

Ch1: NOx,  Ch2: CO,  Ch3: O2,  Ch4: Corrected NOx,  Ch5: Corrected CO, Ch6: Corrected NOx average,  
Ch7: Corrected CO average

Ch1: NOx,  Ch2: SO2,  Ch3: CO,  Ch4: O2,  Ch5: Corrected NOx,  Ch6: Corrected SO2, 
Ch7: Corrected CO,  Ch8: Corrected NOx average,  Ch9: Corrected SO2 average, 
Ch10: Corrected CO average

Ch1: NOx,  Ch2: SO2,  Ch3: CO2,  Ch4: CO,  Ch5: O2,  Ch6: Corrected NOx, Ch7: Corrected SO2,  
Ch8: Corrected CO,  Ch9: Corrected NOx average, Ch10: Corrected SO2 average,  
Ch11: Corrected CO average

Code symbol
Contents

4th digit 5th digit
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Spare Parts for 1-Year Measurement 
 •	 1 pairs of or 4 pack of filter paper for membrane filter (Note 1) 
 •	 Membrane filter O-ring (G65) ×2
 •	 Membrane filter rubber-ring ×2 
 •	 Filter element for conditioner filter ×2
 •	 O-ring (G65) for conditioner filter ×2 
 •	 Diaphragm for gas aspirator ×1 
 •	 Valve for gas aspirator ×1 
 •	 Fuse (2A) ×4
 •	 Fuse (3.2A) ×3
 •	 Capillary for 50kPa/0.5L ×1
....................When SO2 first range is from 0 to 500 ppm or higher

Not provided for gas boiler, sludge incineration, and 
oil/coal boiler

 •	 O-ring for gas extractor (G50) ×1 
 •	 Packing for gas extractor wire mesh filter ×1 
 •	 Wire mesh filter packing for gas extraction ×1
 •	 O-ring (G45) for gas extraction ×1 
 •	 NOx/NO converter catalyst ×1
 •	 Glass wool for NO2/NO converter  
 •	 Fitting for NO2/NO converter ×2
 •	 Mist catcher ×3
....................SO2 first range of 500 ppm or higher or oil/coal boiler

Code Symbols for Spare Parts for 1-Year Measurement

(Note 1)	1 pairs for SO2 analyzer, on 1 pack (25sheets) for 
other

Added when gas 
extractor is equipped 

Added when NOx 
analyzer is equipped

Description

(Application)
Refuse incinerator, Gas boiler
Oil/coal boiler

(Gas extractor)
 Without
 With
 Without
 With
 Without
 With
 Without
 With
 Without
 With
 Without
 With

(NOX analyzer)
 Without
 Without
 With
 With
 Without
 Without
 With
 With
 Without
 Without
 With
 With

(SO2 analyzer)
 Without
 Without
 Without
 Without
 With (Less than 500 ppm)
 With (Less than 500 ppm)
 With (Less than 500 ppm)
 With (Less than 500 ppm)
 With (500 ppm or higher)
 With (500 ppm or higher)
 With (500 ppm or higher)
 With (500 ppm or higher)

2N 4 SBZ

21 3 4 5 6 7 8

0
1
2
3
A
B
C
D
E
F
G
H

U
1
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STANDARD GAS CODE SYMBOLS 

Description

NOx measurement first range <4th digit>,ppm 
Without
50  
100
200
250
500
1000
2000
5000

CO measurement first range <6th digit>,ppm
Without
50
100
200
250
500
1000
2000
5000

CO2 measurement first range <7th digit>,ppm
Without
5
10
20

O2 span gas <9th digit>
Without
1.8 to 2% O2 / N2

10% O2 / N2  Note)
AIR 

Zero gas <10th digit>
Without 
Air cylinder (without certificate)
Air cylinder (with certificate Japanese offical organization)
N2 cylinder (without certificate)
N2 cylinder (with certificate)

0
A
1
2
3
4
5
6
7

0
A
1
2
3
4
5
6
7

0
A
1
2
3
4
5
6
7

Y
A
B
C

SO2 measurement first range <5th digit>,ppm 
Without
50 
100
200
250
500
1000
2000
5000

0
1
2
3

Y
A
B
C
D

2Z S Y -
1 2 3 4 5 6 7 8 10 119

Offical certificate <11th digit>
Without 
NOX

SO2

CO
NOX, SO2

NOX, CO
NOX, SO2, CO
NOX, O2

SO2, O2

CO, O2

NOX, SO2,O2

NOX, CO,O2

NOX, SO2, CO, O2

Y
A
B
C
D
E
F
G
H
J
K
L
M

Note: Select “1” for the 9th digit and “A” or “B” for the 10th digit for 
 zirconia type O2 sensor.
 For the magnetic type O2 sensor, select “2” or “3” for the 9th digit 
 according to the selection of the first range, and select “C” or “D” for 
 the 10th digit.

Scope of Delivery: standard gas (3.4L) with pressure regulator



14

ZSU-5

OUTLINE DIAGRAM (Unit: mm) 
<Gas extractor>

φ10 / φ8 Teflon tube

Joint (Teflon) 

2 holes of 9 dia.

Gas inlet

Gas outlet

Approx. 96

Approx. 34

2-Rc1/2

Rc1/2

14
2

60

30

5

φ67

φ22

 Drain

65
0

A
p

p
ro

x.
 1

45
0

Drain port 

40

φ60
φ39 hole  

10

(3
5)

Rc1/4

<Drain pot> <Drain separator> 

70

90

Weight Approx. 0.8 kg Weight Approx. 0.8 kg

（φ30）

70
0,

 9
00

Sampling pipe (SIC)

Gas inlet

A
p

p
ro

x.
 2

00

Frange　JIS 5K65AFF

UP

(7
50

)
35

7

21
2 29

3

φ27

φ130
φ155

(7
6)

φ155

PL name plate

Handle exchange 
filter

Cable hole
G1/2

Name plate

Sampling pipe 20A

Rc3/4

Flange
JIS 5K 65A FF

4-φ15

Cover

Rc1/2 Gas outlet with joint for φ10/φ8 

Terminal box

Gas inlet

Heating tube support
 (added for heating
tube specifications)

B
y 

o
rd

er



15

OUTLINE DIAGRAM (Unit: mm)
<Outdoor type> 

12
0

13
80

700

100

17
80

800
620

580

70

10
0

30
°

77
06-Rc 1/4

(Calibration gas
 inlet)

Instrumentation air inlet
Rc 1/4

4-φ15 hole

Air inlet Rc 1/4

Sample gas inlet
Rc 3/8

4-Wiring port
φ34 grommet
(Waterproofing with
wire through hull fitting
is required for outdoor
specification analyzer.)

FrontLeft side

Drain
Rc 1/2

Exhaust
Rc 1/4

door

Anchor plan, door open/close diagram

Front side

Rear side

Anchor bolt (option)
(4–M12 × 160 × 50)620

55
0 32 35

815

70 90

550

When installed
 outside the 
standard gas board.



ZSU-5

OUTLINE DIAGRAM (Unit: mm)
<Indoor type> 

6-Rc 1/4
(Calibration gas
 inlet)

12
0

13
80

615

17
10

800
620

580

70

10
0

30
°

77
0

Instrumentation air inlet
Rc 1/4

4-φ15 hole

Air inlet Rc 1/4

Sample gas inlet
Rc 3/8

4-Wiring port
φ34 grommet

FrontLeft side

Drain
Rc 1/2

Exhaust
Rc 1/4

door

Anchor plan, door open/close diagram

Front side

Rear side

Anchor bolt (option)
(4–M12 × 160 × 50)620

55
0 32 35

800

550

When installed
 outside the 
standard gas board.

Printed in Japan

 Caution on Safety

*Before using this product, be sure to read its instruction manual in advance.

Information in this catalog is subject to change without notice.

Grobal Sales Section
Instrumentation & Sensors Planning Dept.
1, Fuji-machi, Hino-city, Tokyo 191-8502, Japan
http://www.fujielectric.com
Phone: +81-42-514-8930   Fax: +81-42-583-8275
http://www.fujielectric.com/products/instruments/



 

 

 

 

 

 

 

 

 

 

 

ANEXO C 
 INFORME MONITOREO ALGORITMO 

 

 



 
 

 

 
 

CAMPAÑA DE MONITOREO DE CALIDAD DE AIRE, 
LOCALIDAD CALAMA 

ENAEX CALAMA 
 
 
 

 
 

 
Preparado por: 

 

 

 

 

 

Para: 

 
 

 
 

 
 

Febrero, 2018 
 
 



 

 

INFORME RESULTADOS FEBRERO 2018 
MCA 030-18 

 
 
 
 

CAMPAÑA DE MONITOREO DE CALIDAD DE AIRE, 
LOCALIDAD CALAMA 

ENAEX CALAMA 
 

 
 

 
Preparado para: 

 

 
 

 

Versión del Documento 1 

Responsable Elaboración Responsable Revisión Responsable Aprobación 

Nombre: Gabriela Toro Nombre: Marcela Arenas Nombre: Aníbal Pacheco 

Cargo: Ingeniero de Proyecto Cargo Encargado de Proyecto Cargo: Gerente Técnico 

Fecha: 19-02-2018 Fecha: 20-02-2018 Fecha: 20-02-2018 

Firma:  Firma:  Firma:  

 

 

Febrero, 2018 

 



 

Informe Resultados MCA 030/18, Campaña de Monitoreo de Calidad de Aire, 
Localidad Calama 
Versión 1 

Febrero, 2018 

ÍNDICE DE CONTENIDOS 
 

1. RESUMEN ......................................................................................... I 

2. Introducción .................................................................................... 1 

3. Objetivos......................................................................................... 2 

4. Materiales y Metodología ................................................................... 3 

4.1. Descripción del área de estudio .......................................................... 3 

4.2. Ubicación del área de estudio ............................................................. 3 

4.3. Materiales y Equipos Utilizados ........................................................... 5 

4.4. Metodología de medición y control de muestreo ................................. 10 

4.5. Parámetros utilizados para caracterizar el estado y evolución de las 
variables ambientales. .................................................................... 11 

4.6 Equipamiento de la estación de monitoreo ......................................... 12 

4.7 Fecha de Monitoreo ........................................................................ 13 

5. Resultados .................................................................................... 14 

5.1. Primer punto SKC ........................................................................... 14 

5.2. Segundo punto Condominio ............................................................. 15 

5.3. Tercer Punto Casino ........................................................................ 16 

5.4. Cuarto Punto centro deportivo ......................................................... 17 

6 Conclusiones .................................................................................. 18 

7.1 Primer punto SKC ........................................................................... 18 

7.2 Segunto punto Condominio .............................................................. 18 

7.3 Tercer punto Casino ........................................................................ 18 

7.4 Cuarto punto Centro deportivo ......................................................... 19 

8 Referencias.................................................................................... 20 

 

ÍNDICE DE FOTOGRAFÍAS 
 

Fotografía Nº 1 Primer punto SKC ................................................................. 6 

Fotografía Nº 2 Segundo punto Condominio ................................................... 7 

Fotografía Nº 3 Tercer punto Casino .............................................................. 8 

Fotografía Nº 4 Cuarto punto centro deportivo ............................................... 9 

 



 

Informe Resultados MCA 030/18, Campaña de Monitoreo de Calidad de Aire, 
Localidad Calama 
Versión 1 

Febrero, 2018 

 

ÍNDICE DE TABLAS 
 

Tabla Nº 1 Resumen NO, NO2 y NOx SKC, Condominio, Casino y  
centro deportivo .......................................................................... I 

Tabla Nº 2 Identificación de puntos monitoreados ........................................... 3 

Tabla Nº 3 Analizador de puntos de monitoreos  SKC, Condominio, Casino y 

Centro deportivo .......................................................................12 

Tabla Nº 4 Resumen de NO/NO2/NOx, SKC ..................................................14 

Tabla Nº 5 Resumen de NO/NO2/NOx, Condominio ........................................15 

Tabla Nº 6 Resumen de NO/NO2/NOx, Casino ...............................................16 

Tabla Nº 7 Resumen de NO/NO2/NOx, Centro deportivo .................................17 

 

ÍNDICE DE GRÁFICOS 
 

Gráfico Nº 1 Concentración de NO/NO2/NOx, SKC .........................................14 

Gráfico Nº 3 Concentración de NO/NO2/NOx, Condominio ..............................15 

Gráfico Nº 5 Concentración de NO/NO2/NOx, Casino ......................................16 

Gráfico Nº 7 Concentración de NO/NO2/NOx, Centro deportivo .......................17 

 

ÍNDICE DE ANEXOS 
 

ANEXO I NOMENCLATURA PARA INVALIDACIÓN O PÉRDIDA DE DATOS SEGÚN 

DTO. Nº 61 ..................................................................................21 

ANEXO II TABLA DE CONCENTRACIÓN DE DIOXIDO DE NITROGENO ...............23 

ANEXO III FICHAS DE CALIBRACIÓN,  PRIMER PUNTO SKC ............................28 

ANEXO IV FICHAS DE CALIBRACIÓN, SEGUNDO PUNTO CONDOMINIO .............31 

ANEXO V FICHAS DE CALIBRACIÓN,  TERCER PUNTO CASINO ........................34 

ANEXO VI FICHAS DE CALIBRACIÓN,  CUARTO PUNTO CENTRO DEPORTIVO.....37 

ANEXO VII CERTIFICADOS DE CILINDRO DE CALIBRACIÓN ............................40 

ANEXO VIII RESPONSABLES Y PARTICIPANTES DE LAS ACTIVIDADES DE 
MUESTREO..............................................................................42 

 



 

Informe Resultados MCA 030/18, Campaña de Monitoreo de Calidad de Aire, I 
Localidad Calama 
Versión 1 

Febrero, 2018 
 

1. RESUMEN 
 
El presente informe entrega los resultados obtenidos a partir del muestreo de la 
variable NOx realizado en los alrededores de la localidad de Calama durante los 

días 18 y 19 del mes de febrero de 2018. 
 
 

A continuación en la Tabla Nº 1 se presenta un resumen de los resultados 

obtenidos en la campaña de monitoreo de calidad del aire en los 4 puntos donde 
se realizó la medición. 

Tabla Nº 1 
Resumen NO, NO2 y NOx 

SKC, Condominio, Casino y centro deportivo 

Punto de 

medición 
Estadístico NO NO2 NOx Unidades 

SKC 

Promedio horario 2,6 0,3 4,2 

g/m3N 
Mínimo Promedio 

horario 1,2 0,1 2,1 

Máximo Promedio 

horario 5,4 0,6 8,9 

Condominio 

Promedio horario 4,8 4,3 11,7 

g/m3N 
Mínimo Promedio 

horario 0,8 1,0 2,5 

Máximo Promedio 

horario 11,1 9,6 26,7 

Casino 

Promedio horario 20,4 41,4 72,6 

g/m3N 
Mínimo Promedio 

horario 12,1 11,0 33,8 

Máximo Promedio 

horario 41,9 88,3 152,6 

Centro 

deportivo 

Promedio horario 1,3 3,5 5,5 

g/m3N 
Mínimo Promedio 

horario 0,4 0,6 1,2 

Máximo Promedio 

horario 2,0 5,2 8,3 
 
 

Al comparar los valores horarios medidos de NO2 en las estaciones SKC, 
Condominio, Casino y centro deportivo con la normativa aplicable, se podría 

concluir que la concentración horaria no sobrepasa el valor límite establecido por 
la norma respectiva.  

 
Cabe señalar que esta comparación es solo referencial debido a que la normativa 
señala que se debe contar con tres años calendarios consecutivos de 

concentraciones para realizar verificación. 
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2. Introducción 
 
 
La empresa Enaex S.A. solicitó a Algoritmos y mediciones ambientales SpA 

realizar un monitoreo de calidad del aire en la ciudad de Calama. Esta medición 
fue efectuó en respuesta una solicitud realizada en una reunión de Asistencia al 

Cumplimiento que Planta Enaex S.A sostuvo con la Superintendencia de Medio 
Ambiente, donde se acogió a una autodenuncia realizada por una instalación que 
se ubica en Planta Río Loa de Calama. 

 
A través de este documento se cumple con lo comprometido con la autoridad 

realizando la medición de concentraciones de calidad del aire de NOx en zonas 
colindantes a la planta  
 

En la Localidad de Calama se realiza mediciones a través de un laboratorio móvil 
el cual cuenta con el equipamiento requerido para realizar el monitoreo de NO-

NO2-NOx, el cual consistió en mediciones en cuatro puntos denominados SKC, 
Condominio, Casino y Centro deportivo. 

 
Cabe señalar que el analizador de NOx cumple con las exigencias definidas por la 
agencia ambiental USEPA (Environmental Protection Agency) para este tipo de 

equipos, el analizador se encuentra instalado al interior de un vehículo adaptado 
con las condiciones requeridas para realizar monitoreo de calidad del aire. 

 
El presente documento informa los resultados obtenidos durante las mediciones 
realizadas los días 18 y 19 de Febrero de 2018. 
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3. Objetivos 
 

El objetivo del presente informe es entregar los resultados del Monitoreo de 
calidad de aire realizado en los puntos de muestreo denominados “SKC”, 

“Condominio”, “Casino” y “Centro deportivo” en la ciudad de Calama durante los 
días 18 y 19 de febrero de 2018. 
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4. Materiales y Metodología  

4.1. Descripción del área de estudio 

 

Los puntos de monitoreo de calidad del aire fueron definidos por Enaex y 
corresponden a lugares representativos de los alrededores de la planta Enaex 
Calama, encontrándose libre de elementos naturales y artificiales que puedan 

alterar las concentraciones de las mediciones en la zona. 
 

4.2. Ubicación del área de estudio 

 

En la Tabla Nº 2 se presentan las coordenadasa de los puntos de monitoreo SKC, 

Condominio, Casino y Centro deportivo. 

Tabla Nº 2 

Identificación de puntos monitoreados 

Estación 
Coordenadas UTM 

Norte Este 

SKC 7.510.756 506.428 

Condominio 7.511.455 504.225 

Casino 7.509.954 505.111 

Centro deportivo 7.511.034 503.772 

 
A continuación, la Figura Nº 1 presenta la ubicación espacial de los puntos de 
monitoreo SKC, Condominio, Casino y centro deportivo. 

 
 

                                                 
a Coordenadas utilizando como referente Datum: WGS84, Huso 19-K. 
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Figura Nº 1 
Ubicación Espacial de las Estaciones de Monitoreo 
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4.3. Materiales y Equipos Utilizados 

 

El monitoreo se realizó usando un analizador continuo instalado en un laboratorio 
móvil. Este último es de material sólido y resistente a las condiciones climáticas 
imperantes en la zona.  

 
Así mismo el laboratorio móvil cuenta con un equipo de aire acondicionado para 

mantener las condiciones de temperatura estables al interior del vehículo. 
 
Cabe señalar que antes de comenzar la medición en cada uno de los puntos se 

realizó un chequeo y calibración (en caso de ser necesario) al analizador 
asegurando con esto la calidad de la medición realizada, adicionalmente se 

realiza este mismo procedimiento al finalizar el muestreo en cada uno de los 
puntos. 
 

A continuación en la Fotografía Nº 1, Fotografía Nº 2, Fotografía Nº 3 y Fotografía 
Nº 4 se puede observar el laboratorio móvil presente en los puntos de medición 

SKC, Condominio, Casino y centro deportivo respectivamente.
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Fotografía Nº 1 

Primer punto SKC 
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Fotografía Nº 2 

Segundo punto Condominio 
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Fotografía Nº 3 
Tercer punto Casino 
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Fotografía Nº 4 
Cuarto punto centro deportivo 

 

 
 



 

Informe Resultados MCA 030/18, Campaña de Monitoreo de Calidad de Aire, 
Localidad Calama 
Versión 1 

Febrero, 2018 

10/43 

4.4. Metodología de medición y control de muestreo 

 

La metodología de medición para el contaminante monitoreado se detalla a 

continuación. 
 

Dióxido de Azufre SO2 
 
El monitoreo de NO/NO2/NOx se realiza con un analizador continuo el cual utiliza 

el principio de la quimioluminescencia, donde la luz proyectada hace reaccionar 
las partículas para luego ser detectadas a través de la cámara del equipo, esto en 

conjunto con la electrónica de última generación para permitir mediciones 
precisas y confiables de bajo nivel para su uso como analizador ambiental. 
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4.5. Parámetros utilizados para caracterizar el estado y evolución 
de las variables ambientales. 

 
Decreto Supremo N°114 del Ministerio Secretaría General de la 
Presidencia de la Republica. Norma de Calidad Primaria de Aire para NO2 

 
El Decreto establece los valores para establecer la condición de superación de la 

norma primaria de dióxido de nitrógeno, la primera como concentración anual y 
la segunda como concentración de una hora. 

 

La norma primaria como concentración anual es de 100 g/m3N, y se considerará 
superada cuando el promedio aritmético de los valores de concentración anual de 

tres años calendarios sucesivos sea superior al valor indicado. 
 

La norma primaria como concentración de 1 hora es de 400 g/m3N, y se 

considerará superada cuando el promedio aritmético de tres años calendarios 
sucesivos del valor del Percentil 99 de los máximos diarios de concentración de 

una hora registrado para cada año, sea superior al valor indicado. 
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4.6 Equipamiento de la estación de monitoreo 

 
A continuación, en la Tabla Nº 3 se describe el equipamiento utilizado en las 

estaciones SKC, Condominio, Casino y Centro deportivo con respecto a los 
contaminantes monitoreados. 

Tabla Nº 3 
Analizador de puntos de monitoreos  

SKC, Condominio, Casino y Centro deportivo  

Analizador Marca Modelo 
Método EPA de 

referencia 

NO/NO2/NOx Teledyne T200 RFNA-1194-099 
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4.7 Fecha de Monitoreo 

 
El período de muestreo corresponde a dos días, específicamente para el presente 

informe los días 18 y 19 de Febrero de 2018, comenzando el muestreo a partir de 
las 16:00 hrs. del día 18 de Febrero de 2018 y finalizando el día 19 de febrero de 

2018 a las 14:00 hrs. 
 
En cada uno de los puntos de monitoreo se realizan 6 horas de medición 

realizando chequeo y/o calibración al comienzo y al final de cada muestreo 
contando con 4 horas de concentración válida para cada uno de los puntos. 
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5. Resultados 
 

5.1. Primer punto SKC 

 
La Tabla Nº 4 muestra un resumen de los valores de concentración obtenidos 

durante el monitoreo realizados para el primer punto de monitoreo SKC.  
 

En el Gráfico Nº 1, se muestra el valor horario de las concentraciones de NO-
NO2-NOx registrados durante el período de monitoreo.  

Tabla Nº 4 

Resumen de NO/NO2/NOx, SKC  

Estadístico 
NO 

(g/m3N) 

NO2 

(g/m3N) 

NOx 

(g/m3N) 

Promedio horario 2,6 0,3 4,2 

Mínimo horario 1,2 0,1 2,1 

Máximo horario  5,4 0,6 8,9 

 

Gráfico Nº 1 

Concentración de NO/NO2/NOx, SKC 
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5.2. Segundo punto Condominio 

 

La Tabla Nº 5 se muestra el valor horario de las concentraciones de NO-NO2-NOx 
registrados durante el período de monitoreo para el segundo punto Condominio. 

 
En el Gráfico Nº 2, se muestra el valor horario de las concentraciones de NO-
NO2-NOx registrados durante el período de monitoreo 

Tabla Nº 5 
Resumen de NO/NO2/NOx, Condominio 

Estadístico 
NO 

(g/m3N) 

NO2 

(g/m3N) 

NOx 

(g/m3N) 

Promedio horario 4,8 4,3 11,7 

Mínimo horario 0,8 1,0 2,5 

Máximo horario  11,1 9,6 26,7 

 

Gráfico Nº 2 

Concentración de NO/NO2/NOx, Condominio 
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5.3. Tercer Punto Casino 

 

La Tabla Nº 6 muestra un resumen de los valores de concentración obtenidos 

durante el monitoreo realizados en el tercer punto Casino 
 

En el Gráfico Nº 3, se muestra el valor horario de las concentraciones de NO-
NO2-NOx registrados durante el período de monitoreo. 

Tabla Nº 6 

Resumen de NO/NO2/NOx, Casino 

Estadístico 
NO 

(g/m3N) 

NO2 

(g/m3N) 

NOx 

(g/m3N) 

Promedio horario 20,4 41,4 72,6 

Mínimo horario 12,1 11,0 33,8 

Máximo horario  41,9 88,3 152,6 

 

Gráfico Nº 3 
Concentración de NO/NO2/NOx, Casino 
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5.4. Cuarto Punto centro deportivo 

 

La Tabla Nº 7 muestra un resumen de los valores de concentración obtenidos 

durante el monitoreo realizados para el cuarto punto centro deportivo. 
 

En el Gráfico Nº 4 se muestra el valor horario de las concentraciones de NO-NO2-
NOx registrados durante el período de monitoreo. 

Tabla Nº 7 

Resumen de NO/NO2/NOx, Centro deportivo 

Estadístico 
NO 

(g/m3N) 

NO2 

(g/m3N) 

NOx 

(g/m3N) 

Promedio horario 1,3 3,5 5,5 

Mínimo horario 0,4 0,6 1,2 

Máximo horario  2,0 5,2 8,3 

 

Gráfico Nº 4 
Concentración de NO/NO2/NOx, Centro deportivo 
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6 Conclusiones 

7.1 Primer punto SKC 

 

 Durante el período de monitoreo correspondiente al 18 de Febrero entre las 

16:00 hrs.y 21:00 hrs, no se produce superación de la norma horaria (400 

g/m3N)b en las mediciones de dióxido de nitrógeno (NO2), siendo el máximo 

del período monitoreado igual a 0,6 g/m3N, inferior en un 99,8% del valor 

límite establecido. 
 Cabe señalar que el valor calculado para el período es referencial en 

comparación a la norma, debido a no contar el período completo requerido (3 
años calendario consecutivo) 

 

7.2 Segunto punto Condominio 

 

 Durante el período de monitoreo correspondiente al periodo 18 de Febrero 
desde las 22:00 hrs. al 19 de Febrero a las 03:00 hrs., no se produce 

superación de la norma horaria (400 g/m3N)b en las mediciones de dióxido 

de nitrógeno (NO2), siendo el máximo del período monitoreado igual a 9,6 

g/m3N, inferior en un 97,6% del valor límite establecido. 

 Cabe señalar que el valor calculado para el período es referencial en 
comparación a la norma, debido a no contar el período completo requerido (3 

años calendario consecutivo) 
 

7.3 Tercer punto Casino 

 

 Durante el período de monitoreo correspondiente al periodo 19 de Febrero 

entre las 03:00 hrs.y 08:00 hrs., no se produce superación de la norma 

horaria (400 g/m3N)b en las mediciones de dióxido de nitrógeno (NO2), 

siendo el máximo del período monitoreado igual a 88,3 g/m3N, inferior en un 

77,9% del valor límite establecido. 

 Cabe señalar que el valor calculado para el período es referencial en 
comparación a la norma, debido a no contar el período completo requerido (3 

años calendario consecutivo) 

                                                 
b D.S. Nº 114/03, del Ministerio Secretaría General de la Presidencia 
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7.4 Cuarto punto Centro deportivo 

 

 Durante el período de monitoreo correspondiente al periodo 19 de Febrero 

entre las 09:00 hrs.y 14:00 hrs., no se produce superación de la norma 

horaria (400 g/m3N)b en las mediciones de dióxido de nitrógeno (NO2), 

siendo el máximo del período monitoreado igual a 5,2 g/m3N, inferior en un 

98,7% del valor límite establecido. 

 Cabe señalar que el valor calculado para el período es referencial en 
comparación a la norma, debido a no contar el período completo requerido (3 
años calendario consecutivo) 
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ANEXO I 
NOMENCLATURA PARA INVALIDACIÓN 

O PÉRDIDA DE DATOS SEGÚN DTO. Nº 61 
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CÓDIGOS UTILIZADOS 
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ANEXO IIc 

TABLA DE CONCENTRACIÓN DE 

DIOXIDO DE NITROGENO 

 

 

                                                 
c Los códigos de invalidación están detallados en el ANEXO I. 
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Primer punto SKC  

DIOXIDO DE NITROGENO (NO2) 

UNIDAD: µg/m3N 
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Segundo punto Condominio  

DIOXIDO DE NITROGENO (NO2) 

UNIDAD: µg/m3N 
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Tercer punto Casino  

DIOXIDO DE NITROGENO (NO2) 
UNIDAD: µg/m3N 
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Cuarto punto centro deportivo  

DIOXIDO DE NITROGENO (NO2) 

UNIDAD: µg/m3N 
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ANEXO III 

FICHAS DE CALIBRACIÓN,  

PRIMER PUNTO SKC 
 



 

Informe Resultados MCA 030/18, Campaña de Monitoreo de Calidad de Aire, 
Localidad Calama 
Versión 1 

Febrero, 2018 

29/43 

 



 

Informe Resultados MCA 030/18, Campaña de Monitoreo de Calidad de Aire, 
Localidad Calama 
Versión 1 

Febrero, 2018 

30/43 

  



 

Informe Resultados MCA 030/18, Campaña de Monitoreo de Calidad de Aire, 
Localidad Calama 
Versión 1 

Febrero, 2018 

31/43 

 

 

 

 

 

 

 

 

 

 

 

 

 
ANEXO IV 

FICHAS DE CALIBRACIÓN, 

SEGUNDO PUNTO CONDOMINIO 
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ANEXO V 

FICHAS DE CALIBRACIÓN,  

TERCER PUNTO CASINO 
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ANEXO VI 

FICHAS DE CALIBRACIÓN,  

CUARTO PUNTO CENTRO DEPORTIVO 
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ANEXO VII 

CERTIFICADOS DE CILINDRO DE CALIBRACIÓN 
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ANEXO VIII 

RESPONSABLES Y PARTICIPANTES DE LAS 

ACTIVIDADES DE MUESTREO 
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Unidad Cargo 

Unidad de Operaciones 

Jefe de Operaciones 

Jefe Zonal 

Operadores 

Unidad de Mantención 
Jefe de Mantención 

Técnicos en Mantención 

Unidad de Monitoreo Atmosférico 

Jefe Unidad Monitoreo Atmosférico 

Encargado de Proyectos 

Ingeniero de Proyectos 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

 

 

 
 

 

 

 

 

 

ANEXO C 
MANDATO ESPECIAL DE EDMUNDO JIMENEZ A ALEJANDRO CASTILLO 
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