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EARLY DETECTION OF SPONTANEOUS HEATING 
AND SPONTANEOUS COMBUSTION
Both carbon monoxide measurements (CO) 
and non-contact temperature measurements 
can be effective in detecting the early stages of 
spontaneous combustion.  CO is fast and very 
sensitive, but only works in enclosed spaces 
such as silos and pulverizers.  Temperature 
measurements are somewhat less sensitive, but are 
effective in open storage areas and conveyors.

Optimising the efficiency of a combustion process 
reduces fuel costs, reduces NOX emissions and 
increases the operational safety of a boiler.  
Measurements of both oxygen and combustibles 
are necessary to prevent the boiler from 
inadvertently being placed into an unstable, fuel 
rich condition.
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Q U A L I T Y  C U S T O M E R  S O L U T I O N S

4500MkIII
COMPLIANCE OPACITY AND DUST MONITORING

4500MkIII
COMPLIANCE OPACITY 
AND DUST MONITORING

Measuring Technique: Double pass transmissometry

Operating Wavelength: 520 ± 20 nm

Light Source: Pulsed High Intensity LED

Measurement Range: Opacity 0-10 % to 0-100 % ; Optical Density 0 - 0.1 to 0-3.0 ; Dust Density 0-10 to 0-10000 mg/m3  ; User Selectable

Calibration Error: 1.5 % opacity

Drift (long term): < 0.3 % opacity / month

Thermal Stability: 0.6 % opacity / 22 o C ambient change

Angle of Projection: < 2 o

Angle of View: < 2 o

Response Time: ≤10 s to 95 %

Averaging: Selectable from 10 s to 24 hr (1 s increment)

Pathlength: 0.5 to 10 m / 20 in to 32 ft  (extended pathlengths to 15 m available)

Calibration: Automatic zero and upscale check (selectable period 1 to 24 hr in 1 hr increments)

Zero Correction: Automatic correction for zero drift

Control Panel Display: 128 x 64 pixel relective backlit LCD

Control Panel Keypad: 4 keys for data input

Control Panel Indicators: Power, System OK, Alarm, Calibration

Operating Temperature: -40 to 55 o C / -40 to 131 o F

Max. Flue Gas Temperature: 600 o C / 1112 o F

Max. Flange Temperature: 200 o C / 392 o F

Electrical Safety: IEC / EN 61010-2

EMC: EN 50 081 & EN50 082

Sealing: IP65 / NEMA4X

Modbus Interface:  RS485; Opacity, Optical Density, Dust Density and Status information available

Analog Outputs: Isolated 4 to 20 mA Configurable as Opacity, Optical Density, Dust Density

Relay Outputs: System OK, Calibration, Alarm

Relay Rating: 1 A @ 24 Vdc 

Power Supply: 24 Vdc nominal (18 to 30 Vdc), 0.3 A nominal (3 A startup)

Transceiver Dimensions (HxWxD): 191 x 291 x 413 mm / 7.5 x 7.9 x 16.3 in

Retro-reflector Dimensions (HxWxD): 101 x 201 x 237 mm / 7.5 x 7.9 x 9.3 in

Transceiver Weight: 6 kg / 13.2 lbs.

Retro-reflector Weight: 3 kg / 6.6 lbs.

Enclosure: Cast Aluminum, epoxy coated

Accessories: Fail-safe Shutters, Blowers,  Adapter Flanges, Remote Control Units, Additional Outputs Available

Approvals: QAL 1, EN 15267, EN 13284-2

Performance Specifications: ASTM D6216, US EPA PS-1, PS-11, Procedure 3
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WDG-VCM 
flue gas oxygen, combustibles & hydrocarbon analyzer
Close-coupled extractive design for fast response in a wide range of flue gas  
applications up to 3000°F (1648°C). Completely field serviceable.

SENSOR
Principle of Operation: Zirconium 
oxide for net oxygen measure-
ment and dual hot-wire catalytic 
detectors for both combustibles 
and methane. 
Output Range:
Oxygen: From 0-1 to 0-100%
Combustibles: 0-1000 PPM with 
Overrange 
0-2,000 PPM to 0-10,000 PPM, 
0-2 to 0-5% 
Hydrocarbon: 0-5%

Accuracy:
Oxygen: ±0.75% of measured 
value or ±0.05%, whichever is 

greater
Combustibles: ±2% of full scale output range
Hydrocarbon: ±5% of  full scale output range

Response: 
Response to Calibration Gas: Less than 3 seconds

Oxygen: 90% of a step change < 11 seconds with Flame Arrestors 
Combustibles & Hydrocarbon: 90% of a step change < 20 seconds  
with Flame Arrestors

Aspirator Air Requirements: 3 SCFH Typical at 3 to 6 psig,  
Instrument air or Nitrogen

Analog Output: Three isolated linear current outputs for O2,  
combustibles and hydrocarbon. Each output can be 4-20 mA,  
0-20 mA, 20-4 mA or 20-0 mA and is fully scalable.  
NAMUR Configurable. Hold or track during calibration.  
Max. load 1200 Ω
Alarms: Five independent, NO alarms 
Set relays to energize or de-energize on alarm
Contact Rating: 0.5A, 30V, 10VA max. non-inductive load, AC or DC
Digital Communication: 2 wire MODBUS RTU, 57.6 KBaud
Configuration: MODBUS RTU, AMETEK configuration software, or 
AMEVision HMI

AMEVISION HMI
Display: 4.2” Color 1/4W VGA with Graphical 
User Interface. Password protected.

Keypad: 18 key, Membrane

Input: 2 wire MODBUS RTU from Sensor. 
Host capable up to 4 sensors

Digital Outputs: 2 or 4 wire MODBUS RTU, 
TCP/IP Ethernet with embedded Web Server 
(RJ45 connection), USB Port for Data collec-
tion or software update. 

Environment:  
Ambient Temp.: -25° to 60°C
Power Requirements: Nominal 115-230 VAC ±10%,  
47-63 Hz, 75 VA max.

Enclosure: IP65 (NEMA 4X); Division 2 or optional Zone 2

System Compliance:
EMC Directive 2004/108/EC
Low Voltage Directive 73/23/EEC

Diagnostics: Low Sample Flow, Cell & Detector age track-
ing, Cell resistance, Calibration required, Analog current 
verification
Calibration: Calibrate or verify calibration.  
Stored calibration and verification data. Selectable  
calibration gas run time and process recovery time. Timed 
automatic calibration with optional Remote Calibration Unit.
Sample Pressure: ±6 in. water gauge 
Max. Sample Dewpoint: 392°F (200°C) 
Max. Flue Gas Temp. / Probe Type / Lengths:
1300°F (704°C) / 316 SS / 36” - 108”(91 cm - 274 cm)
1875°F (1024°C) / 310 SS / 36” - 108”(91 cm -  274 cm)
3000°F (1648°C) / Hexoloy® / 24” - 72” (60 cm - 182 cm)

Environment:
Ambient Temp.: -30°C to 65°C
Relative Humidity: 5% to 95%, non-condensing

Enclosure: Hinged IP65 (NEMA 4X), weather resistant, 
stainless steel, Purged, and floor mount versions available. 
UL Class I, Div II, Gp B, C, D or ATEX II 3G Ex pz IIC T3 Gc 
and IECEx, T3 with Purge

Power Requirements: 115 VAC, ±10%, 47-63 Hz, 740 VA 
max.; 230 VAC, ±10%, 47-63 Hz, 740 VA max.

Calibration Gas Requirements: Use calibration gases @ 
10 psig, 3 SCFH (0.7 L/min.) 
O2 Span Gas: Air or from 1.0% to 100% O2, balance N2 
O2, Comb. & CH4 Zero Gases: From 0.1 to 10% O2,  
balance N2

Comb. Span Gas: 60 to 80% (PPM ranges) or 40% to 60%  
(% ranges) of the selected comb. recorder output range in 
certified equal mixtures of CO + H2, 3-4% O2, balance N2

Hydrocarbon Span Gas: 2% CH4, 8% to 10% O2, balance N2

WDG VCM

COMBUSTABLE 
MEASUREMENT

CO and O2 Measurements for Coal and Biomassi

Q U A L I T Y  C U S T O M E R  S O L U T I O N S

MILLWATCH/ 
SILOWATCH
EARLY FIRE DETECTION  
IN MILLS AND SILOS

MILLWATCH/
SILOWATCH
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CEM/Humox
Measurement of moisture in flue gas to calculate emissions on a dry or wet basis

The CEM/Humox Moisture in Flue Gas Analyzer is designed to measure net 
oxygen and moisture content in flue gas and process applications. The O2 and 
moisture data is used to correct emissions, assure product quality, or minimize 
stack corrosion. The analyzer indicates moisture, oxygen-wet and oxygen-dry 
concentrations in percent by volume.

Calibration Gas Requirements: Use 
calibration gases at 0.1 to 1.0 L/min. 
(0.6 L/min recommended)
Zero Gas: From 0.1 to 10% O2, 
balance N2

Span Gas: Minimum one decade 
above zero gas (10 times greater)

SERIES 2000 CONTROL UNIT
Display: Four-line x 20-character 
vacuum fluorescent. Displays 
combinations of % moisture, oxygen 
(wet or dry), time and date, cell 
temperature (wet or dry), cooler 
temperature, user programmable 
text, thermocouple mV (wet or dry) 
or cell mV (wet or dry). Password 
protection, programmable pressure 
compensation and context-sensitive 
help are also provided.
Analog Output: Three isolated linear 
current outputs. Each output can be 
4-20 mA, 0-20 mA, 20-4 mA or 20-0 
mA and is fully scalable. Hold or track 
during calibration and select degree of 
damping. Maximum load 1200 ohms.

Alarms: Four independent sensor 
alarms, each high or low selectable. 
One alarm can be allocated to % 
moisture, calibrate or verify. Set relays 
to energize or de-energize on alarm. 
Contact Rating: 0.5A, 30V, 10VA max. 
noninductive load, AC or DC
Diagnostics: Watchdog timer and 
service alarms. System test for A/D, 
RAM, EEPROM and keypad. Display 
line 4 reserved for full-text error and 
diagnostic messages. Twenty-entry 
event log.
Communications: RS-485 2-way 
addressable.
Environment:
Ambient Temperature: 14 to 122°F  
(-10 to 50°C)
Relative Humidity: 10% to 80%, 
noncondensing
Enclosure: Standard: 19” rack mount. 
Optional: GP (general purpose) wall 
mount, GP panel mount, weatherproof 
NEMA 4 (IP 56) wall/panel mount, and 
stainless steel weatherproof NEMA 
4X (IP 56) wall/panel mount. All are 
UL Listed for NEC Class I, Division 2 
areas. 
Calibration: Oxygen cell lifetime 
extender. Calibrate or verify calibration. 
Store last calibration and verification 
data. Selectable calibration gas run 
time and process recovery time. 
Timed automatic calibration with 
optional remote calibration unit. 
(Bias adjustment [±2%] for process 
calibration to EPA Method 4 if 
required.)
Power Requirements: Nominal  115-
230 VAC ±10%; 47-63 Hz; 75 VA max.
System Compliance:
EMC Directive 2004/108/EC 
Low Voltage Directive 73/23/EEC

CEM/Humox system consists of two CEM/
O2 sensors and Series 2000 Control Unit

SENSORS
Principle of Operation: Zirconium 
oxide - one sensor for hot wet sample; 
one sensor for dry sample.
Operating Range:
Oxygen: 0.1% to 100%
Moisture: 5% to 85% by volume
Accuracy:
Oxygen: ±0.75% of reading or ±0.05% 
absolute
Moisture: ±3% of reading or ±1% 
absolute, whichever is greater
Response Time: < 4 seconds at  
2 scfh over one decade
Max. Inlet Temperature: 400°F 
(204°C)
Sample Flow: 0.1 to 1.0 L/min  
(0.6 L/min is recommended)
Environment:
Ambient Temperature: -18°C to 50°C 
(0°F to 122°F)
Relative Humidity: 10% to 90%, 
noncondensing
Power Requirements: 115 VAC, 
±10%, 47-63 Hz; 230 VAC, ±10%, 47-
63 Hz; 313 VA max.
Enclosure: Indoor use only.

CEM O2 / 
HUMOX

O2

EXCESS
AIR
LOSSES

2% 4%3%1%

300 PPM

100 PPM

200 PPM

COMBUSTIBLE
LOSSES

O2 &
COMBUSTIBLES

OPTIMUM
CONTROL

POINT

O2-ONLY
OPERATING
SET POINT

EFFICIENCY
COMBINED

LOSSES

O2

EXCESS
AIR
LOSSES

2% 4%3%1%

300 PPM

100 PPM

200 PPM

COMBUSTIBLE
LOSSES

O2 &
COMBUSTIBLES

OPTIMUM
CONTROL

POINT

O2-ONLY
OPERATING
SET POINT

EFFICIENCY
COMBINED

LOSSES



STORAGE PILE AND CONVEYOR 
MONITORS DETECT HOT SPOTS 
CAUSED BY SPONTANEOUS 
HEATING OF STORED BIOMASS

AMETEK, INC. IS A LEADING GLOBAL MANUFACTURER OF ELECTRONIC 
INSTRUMENTS AND ELECTROMECHANICAL DEVICES WITH ANNUAL SALES OF 
APPROXIMATELY $4.0 BILLION. 

AMETEK HAS OVER 15,000 COLLEAGUES AT MORE THAN 150 MANUFACTURING 
LOCATIONS AROUND THE WORLD. SUPPORTING THOSE OPERATIONS ARE MORE 
THAN 100 SALES AND SERVICE LOCATIONS ACROSS THE UNITED STATES AND IN 
30 OTHER COUNTRIES AROUND THE WORLD.

BIOMASS FUELS

BIOMASS FUELS
ENHANCING SAFETY, EFFICIENCY AND  
ENVIRONMENTAL PERFORMANCE

Biomass fuels such as wood pellets, bagasse and 
hog fuel are susceptible to spontaneous heating 
and spontaneous combustion. These problems can 
occur at any stage in their storage, production and 
transportation. If spontaneous combustion can 
be detected at an early stage, preventative action 
can be taken before significant loss or damage can 
occur.

AMETEK Land offers a full range of detection 
options for every stage of the combustion process. 
Available technologies include infrared thermal 
imaging, infrared line-scanning and carbon 
monoxide gas detection. The best measurement 

choice depends on the location and the nature of 
the risk.

In addition, AMETEK Process Instruments offers 
a range of instruments which can be used to 
improve the efficiency of biomass-fueled boilers 
and to monitor emissions of pollutant gases and 
particulate matter.

W W W. A M E T E K - L A N D . C O M   |   W W W. A M E T E K P I . C O M

AMETEK Process Instruments is a worldwide 
manufacturer of process analyzers and 
instrumentation.  We focus our experience on 
designing new, innovative analyzers that help our 
customer achieve the highest levels of productivity 
and quality. 

It is through this focus that we have created some 
of the most capable technologies in the world.  Our 
primary focus in analyzer design is reliability.  We 
understand that you must have confidence that the 
analyzer will provide the information that you need 
when you need it.

AMETEK Land has been manufacturing 
precision measuring equipment since 1947.  
We are specialists in non-contact temperature 
measurement and combustion monitoring with 
applications across diverse industries such as steel 
and glass making, power generation and cement 
manufacture. 

Our success rests on award-winning technologies 
that push the limits demanded by the ever-
increasing technical demands of global industry.  
Aligned with our expert knowledge, we meet 
the challenges of a wide range of applications, 
delivering process safety, process control, and 
product quality our customers depend on.
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LOCATION APPLICATION PRODUCTS BENEFIT

1 Open Storage ARC Imager IR Thermal Imager

2 Conveyor HotSpotIR IR Linescanner

3 Hammer Mill Millwatch CO Detection

4 Wet Storage Silo Silowatch CO Detection

5 Dryer Millwatch CO Detection

6 Dry Storage Silo Silowatch CO Detection

LOCATION APPLICATION PRODUCTS BENEFIT

7 Hammer Mill Millwatch CO Detection

8 Pellet Silo Silowatch CO Detection

9 Conveyor HotSpotIR IR Linescanner

10 Pellet Silo Silowatch CO Detection

11 Pulverizer Millwatch CO Detection

12 Boiler WDG-HPIIC
WDG-VCM

O2, CO - Combustion control
O2 , CO, CH4 - Control & Safety

13 Stack

4650 - PM
WDG-1200/1210
WDG-V RM
CEM/O2 HUMOX
4500 MkIII
FGA 900

CEMS
Stack O2 for CEMS
CEMS O2 
Stack Moisture
Opacity
CO, NO, O2
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BIOMASS FUELS
ENHANCING SAFETY, EFFICIENCY AND  
ENVIRONMENTAL PERFORMANCE
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PROCESS INSTRUMENTS ANALYZERS
WDG-VCM
Fast oxygen and combustibles 
measurement for combustion 
optimization and control using 
a zirconia sensor. Optional 
methane sensor detects 
explosive mixtures in the boiler 
before lightoff.

WDG-HPIIC
Oxygen and combustibles 
measurement for 
combustion optimization 
and control using 
a zirconia sensor. 
Convective sampling 
allows operation in boilers 
with high levels of dust.

WDG-V RM
Rack-mount oxygen 
analyzer employing the 
same zirconia sensor as 
the WDG-V. Ideal for use in 
CEMS and other extractive 
sampling applications.

CEM/O2 HUMOX
Uses two oxygen sensors 
to measure the water vapor 
content of stack gases. One 
unit measures hot, wet gases 
and the other measures cold, 
dry gas.

WDG 1200
Insitu zirconia oxygen 
analyzer for combustion 
optimization and control. 
Integrated control 
electronics allows for 
simple installation.

WDG 1210
Insitu zirconia oxygen 
analyzer for combustion 
optimization and 
control. Separate 
wall-mounted control 
electronics allow the 
user interface to be 
located in a convenient 
location.

NON-CONTACT TEMPERATURE MEASUREMENT

AMETEK PRODUCTS HELP PLANT 
OPERATORS IMPROVE SAFETY, 
EFFICIENCY AND ENVIRONMENTAL 
PERFORMANCE.

Advance warning of the onset 
of biomass combustion through 
the early detection of the build-
up of carbon monoxide in silos, 
enclosed storage vessels and 
fuel mills. 

MILLWATCH/SILOWATCH

ARC IMAGER
24-hour infrared thermal 
monitoring of biomass 
storage piles in open or  
semi-closed spaces with 
alarms triggering when a 
hotspot is detected.

Continuous infrared  thermal 
line scanning detects 
small hot inclusions on the 
conveyor with alarms set 
to operate an inerting or 
diverting system to prevent 
expensive belt damage.

HotSpotIR

LANCOM 4
Portable flue gas analyzer with  
up to 9 gas sensors for  
combustion optimization and  
emissions measurement.  
Integrated sample conditioning  
and data logging make measurements fast and easy.

AMETEK LAND COMBUSTION & EMISSIONS

4500 MkIII
Accurate and reliable opacity 
monitor for compliance 
emissions measurements in 
accordance with PS-1, ASTM 
D6216 and QAL1.

4650-PM

Continuous measurement of the 
concentration of low  
range particulate matter in  
stacks and ducts where condensed 
water is not present.

PM-CEMS   PM-CPMS

Compact CEMS for 
measurements of CO, NO and O2 
in biomass boilers. The all-in-one 
design simplifies installation and 
servicing.

FGA 900
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EARLY DETECTION OF SPONTANEOUS HEATING 
AND SPONTANEOUS COMBUSTION
Both carbon monoxide measurements (CO) 
and non-contact temperature measurements 
can be effective in detecting the early stages of 
spontaneous combustion.  CO is fast and very 
sensitive, but only works in enclosed spaces 
such as silos and pulverizers.  Temperature 
measurements are somewhat less sensitive, but are 
effective in open storage areas and conveyors.

Optimising the efficiency of a combustion process 
reduces fuel costs, reduces NOX emissions and 
increases the operational safety of a boiler.  
Measurements of both oxygen and combustibles 
are necessary to prevent the boiler from 
inadvertently being placed into an unstable, fuel 
rich condition.
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4500MkIII
COMPLIANCE OPACITY 
AND DUST MONITORING

Measuring Technique: Double pass transmissometry

Operating Wavelength: 520 ± 20 nm

Light Source: Pulsed High Intensity LED

Measurement Range: Opacity 0-10 % to 0-100 % ; Optical Density 0 - 0.1 to 0-3.0 ; Dust Density 0-10 to 0-10000 mg/m3  ; User Selectable

Calibration Error: 1.5 % opacity

Drift (long term): < 0.3 % opacity / month

Thermal Stability: 0.6 % opacity / 22 o C ambient change

Angle of Projection: < 2 o

Angle of View: < 2 o

Response Time: ≤10 s to 95 %

Averaging: Selectable from 10 s to 24 hr (1 s increment)

Pathlength: 0.5 to 10 m / 20 in to 32 ft  (extended pathlengths to 15 m available)

Calibration: Automatic zero and upscale check (selectable period 1 to 24 hr in 1 hr increments)

Zero Correction: Automatic correction for zero drift

Control Panel Display: 128 x 64 pixel relective backlit LCD

Control Panel Keypad: 4 keys for data input

Control Panel Indicators: Power, System OK, Alarm, Calibration

Operating Temperature: -40 to 55 o C / -40 to 131 o F

Max. Flue Gas Temperature: 600 o C / 1112 o F

Max. Flange Temperature: 200 o C / 392 o F

Electrical Safety: IEC / EN 61010-2

EMC: EN 50 081 & EN50 082

Sealing: IP65 / NEMA4X

Modbus Interface:  RS485; Opacity, Optical Density, Dust Density and Status information available

Analog Outputs: Isolated 4 to 20 mA Configurable as Opacity, Optical Density, Dust Density

Relay Outputs: System OK, Calibration, Alarm

Relay Rating: 1 A @ 24 Vdc 

Power Supply: 24 Vdc nominal (18 to 30 Vdc), 0.3 A nominal (3 A startup)

Transceiver Dimensions (HxWxD): 191 x 291 x 413 mm / 7.5 x 7.9 x 16.3 in

Retro-reflector Dimensions (HxWxD): 101 x 201 x 237 mm / 7.5 x 7.9 x 9.3 in

Transceiver Weight: 6 kg / 13.2 lbs.

Retro-reflector Weight: 3 kg / 6.6 lbs.

Enclosure: Cast Aluminum, epoxy coated

Accessories: Fail-safe Shutters, Blowers,  Adapter Flanges, Remote Control Units, Additional Outputs Available

Approvals: QAL 1, EN 15267, EN 13284-2

Performance Specifications: ASTM D6216, US EPA PS-1, PS-11, Procedure 3
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WDG-VCM 
flue gas oxygen, combustibles & hydrocarbon analyzer
Close-coupled extractive design for fast response in a wide range of flue gas  
applications up to 3000°F (1648°C). Completely field serviceable.

SENSOR
Principle of Operation: Zirconium 
oxide for net oxygen measure-
ment and dual hot-wire catalytic 
detectors for both combustibles 
and methane. 
Output Range:
Oxygen: From 0-1 to 0-100%
Combustibles: 0-1000 PPM with 
Overrange 
0-2,000 PPM to 0-10,000 PPM, 
0-2 to 0-5% 
Hydrocarbon: 0-5%

Accuracy:
Oxygen: ±0.75% of measured 
value or ±0.05%, whichever is 

greater
Combustibles: ±2% of full scale output range
Hydrocarbon: ±5% of  full scale output range

Response: 
Response to Calibration Gas: Less than 3 seconds

Oxygen: 90% of a step change < 11 seconds with Flame Arrestors 
Combustibles & Hydrocarbon: 90% of a step change < 20 seconds  
with Flame Arrestors

Aspirator Air Requirements: 3 SCFH Typical at 3 to 6 psig,  
Instrument air or Nitrogen

Analog Output: Three isolated linear current outputs for O2,  
combustibles and hydrocarbon. Each output can be 4-20 mA,  
0-20 mA, 20-4 mA or 20-0 mA and is fully scalable.  
NAMUR Configurable. Hold or track during calibration.  
Max. load 1200 Ω
Alarms: Five independent, NO alarms 
Set relays to energize or de-energize on alarm
Contact Rating: 0.5A, 30V, 10VA max. non-inductive load, AC or DC
Digital Communication: 2 wire MODBUS RTU, 57.6 KBaud
Configuration: MODBUS RTU, AMETEK configuration software, or 
AMEVision HMI

AMEVISION HMI
Display: 4.2” Color 1/4W VGA with Graphical 
User Interface. Password protected.

Keypad: 18 key, Membrane

Input: 2 wire MODBUS RTU from Sensor. 
Host capable up to 4 sensors

Digital Outputs: 2 or 4 wire MODBUS RTU, 
TCP/IP Ethernet with embedded Web Server 
(RJ45 connection), USB Port for Data collec-
tion or software update. 

Environment:  
Ambient Temp.: -25° to 60°C
Power Requirements: Nominal 115-230 VAC ±10%,  
47-63 Hz, 75 VA max.

Enclosure: IP65 (NEMA 4X); Division 2 or optional Zone 2

System Compliance:
EMC Directive 2004/108/EC
Low Voltage Directive 73/23/EEC

Diagnostics: Low Sample Flow, Cell & Detector age track-
ing, Cell resistance, Calibration required, Analog current 
verification
Calibration: Calibrate or verify calibration.  
Stored calibration and verification data. Selectable  
calibration gas run time and process recovery time. Timed 
automatic calibration with optional Remote Calibration Unit.
Sample Pressure: ±6 in. water gauge 
Max. Sample Dewpoint: 392°F (200°C) 
Max. Flue Gas Temp. / Probe Type / Lengths:
1300°F (704°C) / 316 SS / 36” - 108”(91 cm - 274 cm)
1875°F (1024°C) / 310 SS / 36” - 108”(91 cm -  274 cm)
3000°F (1648°C) / Hexoloy® / 24” - 72” (60 cm - 182 cm)

Environment:
Ambient Temp.: -30°C to 65°C
Relative Humidity: 5% to 95%, non-condensing

Enclosure: Hinged IP65 (NEMA 4X), weather resistant, 
stainless steel, Purged, and floor mount versions available. 
UL Class I, Div II, Gp B, C, D or ATEX II 3G Ex pz IIC T3 Gc 
and IECEx, T3 with Purge

Power Requirements: 115 VAC, ±10%, 47-63 Hz, 740 VA 
max.; 230 VAC, ±10%, 47-63 Hz, 740 VA max.

Calibration Gas Requirements: Use calibration gases @ 
10 psig, 3 SCFH (0.7 L/min.) 
O2 Span Gas: Air or from 1.0% to 100% O2, balance N2 
O2, Comb. & CH4 Zero Gases: From 0.1 to 10% O2,  
balance N2

Comb. Span Gas: 60 to 80% (PPM ranges) or 40% to 60%  
(% ranges) of the selected comb. recorder output range in 
certified equal mixtures of CO + H2, 3-4% O2, balance N2

Hydrocarbon Span Gas: 2% CH4, 8% to 10% O2, balance N2

WDG VCM

COMBUSTABLE 
MEASUREMENT

CO and O2 Measurements for Coal and Biomassi

Q U A L I T Y  C U S T O M E R  S O L U T I O N S

MILLWATCH/ 
SILOWATCH
EARLY FIRE DETECTION  
IN MILLS AND SILOS

MILLWATCH/
SILOWATCH
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CEM/Humox
Measurement of moisture in flue gas to calculate emissions on a dry or wet basis

The CEM/Humox Moisture in Flue Gas Analyzer is designed to measure net 
oxygen and moisture content in flue gas and process applications. The O2 and 
moisture data is used to correct emissions, assure product quality, or minimize 
stack corrosion. The analyzer indicates moisture, oxygen-wet and oxygen-dry 
concentrations in percent by volume.

Calibration Gas Requirements: Use 
calibration gases at 0.1 to 1.0 L/min. 
(0.6 L/min recommended)
Zero Gas: From 0.1 to 10% O2, 
balance N2

Span Gas: Minimum one decade 
above zero gas (10 times greater)

SERIES 2000 CONTROL UNIT
Display: Four-line x 20-character 
vacuum fluorescent. Displays 
combinations of % moisture, oxygen 
(wet or dry), time and date, cell 
temperature (wet or dry), cooler 
temperature, user programmable 
text, thermocouple mV (wet or dry) 
or cell mV (wet or dry). Password 
protection, programmable pressure 
compensation and context-sensitive 
help are also provided.
Analog Output: Three isolated linear 
current outputs. Each output can be 
4-20 mA, 0-20 mA, 20-4 mA or 20-0 
mA and is fully scalable. Hold or track 
during calibration and select degree of 
damping. Maximum load 1200 ohms.

Alarms: Four independent sensor 
alarms, each high or low selectable. 
One alarm can be allocated to % 
moisture, calibrate or verify. Set relays 
to energize or de-energize on alarm. 
Contact Rating: 0.5A, 30V, 10VA max. 
noninductive load, AC or DC
Diagnostics: Watchdog timer and 
service alarms. System test for A/D, 
RAM, EEPROM and keypad. Display 
line 4 reserved for full-text error and 
diagnostic messages. Twenty-entry 
event log.
Communications: RS-485 2-way 
addressable.
Environment:
Ambient Temperature: 14 to 122°F  
(-10 to 50°C)
Relative Humidity: 10% to 80%, 
noncondensing
Enclosure: Standard: 19” rack mount. 
Optional: GP (general purpose) wall 
mount, GP panel mount, weatherproof 
NEMA 4 (IP 56) wall/panel mount, and 
stainless steel weatherproof NEMA 
4X (IP 56) wall/panel mount. All are 
UL Listed for NEC Class I, Division 2 
areas. 
Calibration: Oxygen cell lifetime 
extender. Calibrate or verify calibration. 
Store last calibration and verification 
data. Selectable calibration gas run 
time and process recovery time. 
Timed automatic calibration with 
optional remote calibration unit. 
(Bias adjustment [±2%] for process 
calibration to EPA Method 4 if 
required.)
Power Requirements: Nominal  115-
230 VAC ±10%; 47-63 Hz; 75 VA max.
System Compliance:
EMC Directive 2004/108/EC 
Low Voltage Directive 73/23/EEC

CEM/Humox system consists of two CEM/
O2 sensors and Series 2000 Control Unit

SENSORS
Principle of Operation: Zirconium 
oxide - one sensor for hot wet sample; 
one sensor for dry sample.
Operating Range:
Oxygen: 0.1% to 100%
Moisture: 5% to 85% by volume
Accuracy:
Oxygen: ±0.75% of reading or ±0.05% 
absolute
Moisture: ±3% of reading or ±1% 
absolute, whichever is greater
Response Time: < 4 seconds at  
2 scfh over one decade
Max. Inlet Temperature: 400°F 
(204°C)
Sample Flow: 0.1 to 1.0 L/min  
(0.6 L/min is recommended)
Environment:
Ambient Temperature: -18°C to 50°C 
(0°F to 122°F)
Relative Humidity: 10% to 90%, 
noncondensing
Power Requirements: 115 VAC, 
±10%, 47-63 Hz; 230 VAC, ±10%, 47-
63 Hz; 313 VA max.
Enclosure: Indoor use only.
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