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MEDICAL GAS ANALYSIS & QUALITY CONTROL (MGAQ)

(MGAQ)

(COA)

OXYGEN (O2) 

O2 >99.5% Paramagnetic

CO2 <300 ppm Infrared

CO <5 ppm Infrared

H2O <67 ppm Electrolytic 
Hygrometer



MEDICAL AIR

O2 20.4-21.4% Paramagnetic

CO2 <500 PPM Infrared

CO <5 PPM Infrared

SO2 < 1 PPM UV Fluorescence

OIL <0.1 mg/M3 Oil Detector Tube

NO&NO2 <2 PPM TOTAL Chemiluminescence

H2O <67 PPM Electrolytic Hygrometer

NITROUS OXIDE (N2O) 

N2O >98% Infrared

CO2 <500 PPM Chromatograph

CO <5 PPM Chromatograph

NO&NO2 <2 PPM TOTAL Chemiluminescence

H2O <67 PPM Electrolytic Hygrometer



CARBON DIOXIDE (CO2) 

CO2 >99.5% Infrared

CO <5 PPM Chromatograph

Total Sulphur (S) < 1 PPM UV Fluorescence

NO&NO2 <2 PPM TOTAL Chemiluminescence

H2O <67 PPM Electrolytic Hygrometer

NITROGEN (N2) 

N2 >99.5% Chromatograph

CO2 <300 PPM Infrared

CO <5 PPM Infrared

O2 <50 PPM Electrochemical Cell

H2O <67 PPM Electrolytic Hygrometer



MEDICAL OXYGEN (O2) MGAQ MAINTENANCE
& CALIBRATION

ISO9001, AJA, CALIBRATION & 
MAINTENANCE OF OXYGEN ANALYZER



OXYGEN (O2) 

O2 >99.5% Paramagnetic

CO2 <300 ppm Infrared

CO <5 ppm Infrared

H2O <67 ppm Electrolytic 
Hygrometer

PARAMAGNETIC O2 & INFRARED CO2 & CO ANALYZER

O2 >99.5% Paramagnetic

CO2 <300 ppm Infrared

CO <5 ppm Infrared
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SERVOMEX 4100 

4000 FDA 
EP 
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SERVOMEX 4100
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Measurement & principle Range

O2 Purity,  

O2 Control, 

Trace Oxygen 

Trace CO2

Trace N2O,  

Trace CO, 

Trace CH4, 

% CO2, 

% CO,

Moisture, 

Moisture, 

0- 95%, 99 -100%, O2

0-100% , O2

0-21000 ppm, O2

0-5/100 vpm, 0-50/500 vpm, CO2

0-50/500 vpm , N2O

0-50/500, 0-100/1000, 500/5000 vpm, N2O

0-50/500 vpm, 0-100/1000 vpm, CH4 

0-2500, 5000 ppm , 0-1, 2.5, 5, 10, 25, 50, 100% CO2

0-1, 2.5, 10% ,CO

-100 to +20 C, 0-3,000 ppm H2O

-120 to -40 C, H2O

SERVOMEX 4100
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Installation 3U 19” rack

Operation interface Menu drive 

Sample stream 4 independent gas streams 

Calibration Manual, timer or remote, 

Analogue outputs 2 analogue outputs, 4-20 mA 

Alarm outputs 3 volt-free relay alarm outputs, 

Analogue inputs 2 external analogue inputs, 4-20 mA 

Serial output RS232, RS485, ASCII, MODBUS RTU, MODBUS ASCII, NAMUR

Flow meter

Accuracy O2 Purity,  

O2 Control, 

Trace Oxygen 

Trace CO2

Trace N2O,  

Trace CO, 

Trace CH4, 

% CO2, 

% CO,

Moisture, 

Moisture, 

< 0.02% O2

< 0.15% O2

< 0.1 ppmO2

< 0.1 ppm CO2 / < 0.5 ppm CO2

< 0.5 ppm N2O

< 0.5 ppm CO

< 0.5 ppm CH4

1% F.S.

1% F.S.

2 C dewpoint

2 C dewpoint

SERVOMEX 4100
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SERVOMEX 4100
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1.

2. ( 8 PSIG) 100% N2, Vdiff
< 0.1 V Vdiff 0.6 V:

• CO2 scrubber N2 (SOURCE)
Vdiff scrubber 

• Vdiff O2 (CHOPPER BOX)
Vdiff CO2 scrubber 

• Vdiff N2 (DETECTOR)
Vdiff scrubber 

SERVOMEX 4100
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1. PCB LED .

2. .

3. 

:

1. SENSOR 
SENSOR 

(FILTER WHEELS), 
(WINDOWS), (MIRRORS), (SOURCE 
LENS)

2.

SERVOMEX 4100
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PCB LED .
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GFX BENCH
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:

• Fuse F1 (T3.15A) Sample cell heater.
• Fuse F2 (T1.6A) Chopper wheel.
• Fuse F3 (F630mA) IR source power*.
• Fuse F4 (F2.0A) Chopper box heater.
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: PCB

4 LED .
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: SOURCE OK LED (D11)

1. FUSE F3 (F630 mA)
2. PL4 PIN 2, PIN3

2.0 VDC +/- 0.02 VDC PCB
3. IR SOURCE IR SOURCE PL4 

PIN 2, PIN3 2 ohms IR SOURCE 
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: GFX SOURCE ASSEMBLY
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: MOTOR OK LED (D13)

1. FUSE F2 (T1.6A)
2. (CHOPPER WHEEL) 

3. IR SOURCE IR SOURCE PL4 
PIN 2, PIN3 2 ohms IR SOURCE 

4. CHOPPER BOX O-RING
5. CHOPPER WHEEL PCB
6. CHOPPER BOX SCRUBBER N2 

PURGE
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: CHOPPER BOX
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: CHOPPER BOX
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.
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•
• 0  V 
• PCB 
• DETECOTR TUBE PCB

(01210902 SIGNAL PROCESSING PCB)
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: DETECTOR
SIGNAL PROCESSING PCB, 

: PCB 
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• N2 purge , Vgas , VN2, Vdiff

• RV1
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• TP3 (+VE) TP5 (0 V) 
1 VDC  +/- 0.01 VDC (VN2) RV1

•

• (SW1 
5 2 V) < 2 ohms
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• GFx MIRROR
CELL WINDOW, CELL WINDOW, 

TUBE

• ?

• PCB (HOUSEKEEPING 
PCB) 5 (2 V)

•

• DETECTOR PCB DETECTOR 

• DETECTOR 

• PCB (SIGNAL PROCESSING PCB)

• (TP1 , TP5) 
PCB (HOUSEKEEPING PCB)
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• Vdiff PCB (SIGNAL PROCESSING 
PCB) SW1 RV1 0.00 VDC  +/- 0.01 VDC :

• DETECTOR 

• (FILTER WHEEL) 
CUVETTE
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: DETECTOR
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• DETECTOR DETECTOR AMP 
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• PCB (HOUSEKEEPING PCB) (CHOPPER)
CHOPPER BOX PCB 

• (CHOPPER BOX MOTOR) 
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•
•
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•
• SIGNAL PROCESSING PCB PCB 
• OPTO-COUPLER 
• CHOPPER
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GFx CO2

• GFx SCRUBBER 



Slide 43

CO2

•
• SCRUBBER 
•
•
• CUVETTE
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CO2

• CO2 ( ) CO2 CO2 
( ) CO2

• SOURCE SCRUBBER 
•
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SCRUBBER 

• SCRUBBER :

1. N2 purge DETECTOR PRE-
AMP POTENTIOMETER (VN2) 1 V

2. PCB (SIGNAL PROCESSING PCB) SW8 
7 8 (RV1) 0 V (Vdiff)

3. 1 & 2

4. SOURCE

5. 300 ~400 ppm CO2 bal. N2 purge 
CUVETTE

6. N2 purge Vdiff 0 V
SAMPLE CELL 
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SCRUBBER 

• SCRUBBER :

1. Barrietta ( ) SOURCE BOX
CHOPPER BOX ‘O’ RING 

2. CHOPPER BOX SCRUBBER SCRUBBER PORT 
O-RING

3. PTFE SCRUBBER PORT 

4. PURGE PORT ADAPTER
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:
1. SPARES KIT, 2 YEARS OF OPERATION
2. FILTER ELEMENT, FAN, 
3. SENSOR INTERFACE PCB,
4. INVERTER 24 VDC TO 600 V
5. CCFL BACKLIGHT ASSEMBLY, FOR BLUE/WHITE DISPLAY
6. SWITCHED MODE POWER SUPPLY
7. TUBING / FITTINGS REFURB. KIT

:
1. PARAMAGNETIC CELL
2. PARAMAGNETIC MODULE HEATER PLATE

:
1. SCRUBBER ASSEMBLY
2. KIT SCRUBBER SACHET
3. KIT, I.R. SOURCE
4. KIT, 1210 FUSES

:
1. FUSE, 2.5A QAHBC

SERVOMEX 4100

MEDICAL OXYGEN (O2) ANALYZERS

O2 >99.5% Paramagnetic

CO2 <300 ppm Infrared

CO <5 ppm Infrared

H2O <67 ppm Electrolytic 
Hygrometer



ELECTROLYTIC HYGROMETER
( / )

H2O <67 ppm Electrolytic 
Hygrometer

P2O5 – PHOSPHOROUS PENTOXIDE

Disadvantages

P2O5 coating can be destroyed 
when on UHP gases need to 
wet up periodically

Problems when H2 and O2 are 
present in sample gas due to 
recombination

Needs precise flow control

High moisture levels will 
overload sensor
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MEECO AQUAVOLT+ 
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MEECO AQUAVOLT+ 
Range 0-20 ppmV

Accuracy ± 2% of reading or 20 ppb, which ever is greater

Alarms (1) Cell Failure (2) User Adjustable Moisture Level Alarms

Flow Control Recommended Inlet Flow: 1.1 L/min combined sample & bypass

Lower Detection Limit 35 ppbV

Environmental Condition 0° to +60° Celsius
+20% to 80% RH, non-condensing, non-corrosive atmosphere

Power 100 - 240 VAC, 50/60 Hz

Sample Gas AIR, ARGON, CARBON DIOXIDE, HELIUM, HYDROGEN, METHANE, NEON, 
NITROGEN, OXYGEN, XENON, OTHER

Sample Inlet Pressure 10 – 3,000 PSIG (0.68 - 206.8 BarG)

Signal Outputs One isolated 0 – 5 V DC analog output or One isolated 4-20 mA output; user defined
RS-232 serial communication port

Units of Measure ppbV, ppmV, ppmW, dewpoint in °C or °F
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MEECO AQUAVOLT+
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MEECO AQUAVOLT+
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MEECO AQUAVOLT+
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MEECO AQUAVOLT+ START-UP 

1.
2. Main Power Switch
3. purge 5
4. 25 psig - 150 psig (1.7 - 10.2 Bar)
5. internal pressure regulator

1.
2.
3. ‘M’, Menu parameter adjustment mode 
4. ‘GAS’ 
5. ‘M’
6. ‘MODE’ 
7. ’SERVICE’ ‘M’
8. “Service Mode Bypass” 
9. bypass flow 1,100 sccm ‘M’
10. MEECO
11. 5 PSIG



MEECO PRESSURE MEASUREMENT KIT
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MEECO AQUAVOLT+ STATUS DISPLAY
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MEECO AQUAVOLT+ ADJUSTING PARAMETERS

Display Text Range of Value Definition or Usage

Operating Mode: MEASURE, SERVICE 
SHUTDOWN

Measure Mode measures moisture 
under default parameters, whereas 
Service Mode parameters may be 
altered.

Moisture Units PPMv, PPBv, DewPoint º C,
# / MMSCF DewPoint º F,

Sample Gas Type: AIR, ARGON, CARBON 
DIOXIDE, HELIUM, 
HYDROGEN, METHANE, 
NEON, NITROGEN, 
OXYGEN, XENON, OTHER

The type of gas being analyzed. 
This is required so that the mass 
flow controller can adapt for 
differing molecular weights.

K-fac for User Gas: 0.50 to 3.00 K factor, for mass flow 
controllers, when using a gas not 
listed in the Gas Type 
parameter. This menu is shown 
only when gas type = OTHER. 
(see Appendix 3)

Communications ID#: 0 to 15 Aquavolts adress for serial 
communications.
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MEECO AQUAVOLT+ ADJUSTING PARAMETERS

Recorder Output MODE: 0-5 Vdc, 4-20 mA,
0-20 mA, 0-24 mA

The selection of recorder output signal.

Recorder Scale: 1 - any value, up to the upper limit of 
the unit. (.02ppm increments)

The range of values to provide full scale 
output of the recorder output..

Level Alarm Type:
RELAY

1 or 2 (ENABLED or DISABLED

The effect of the derived moisture level 
on the alarm output relay. Alarms will 
always be displayed in the Status 
Display regardless of this setting.

Level Alarm Value: Upper limit of unit (user set) to 
lower detection limit of unit.

The value at which point the derived 
moisture level is considered to be an 
alarm.

Cell Alarm: Always Enabled
Alarm will trigger when the reading is 
below the lower detection limit.

Flow Alarm Type:
RELAY

ENABLED, DISABLED
The effect of flow deviation on the alarm 
output relay. Alarms will always be 
displayed in the Status Display 
regardless of this setting.

Flow Alarm Deviation:
3 to 25 (% of scale deviation) The amount of deviation from set point at

which to be considered a flow alarm.

Software Revision:
Read only, not adjustable Software version and release date of the

installed EPROM.

Uptime:
Read only, not adjustable Duration that the unit has been 

powered up.
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MEECO AQUAVOLT+ SIGNAL CONNECTORS
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MEECO AQUAVOLT 
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P2O5 SENSOR CELL

• LDL 10% P2O5 
sensor 5 LDL

• LDL SMA
P2O5 sensor 

•
P2O5 sensor
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SMA

• SMA AquaVolt+ 
ppm 15 mins.



Slide 65

SMA 
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SMA 

• SMA

• Purge

• Bypass Outlet (Vent)

SMA

Gas Inlet

4-way
valve

To Analyzer Inlet
Orifice

Vent
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SMA P2O5 &

• SMA Bypass Outlet (Vent) 
0.5 ppm

• SMA Bypass Outlet (Vent) 
3.5 ppm

• SMA P2O5

MEECO AQUAVOLT+ ,  SPARE PARTS

FUSE, 2.5 A P/N: L3380 2 UNITS

AILR (Inert gases only) cell with battery
(shelf life-3 months) P/N: T7000 1 UNIT

AOLR (Oxygen Cell with battery
(shelf life-3 months) P/N: T7001 1 UNIT

AHLR (Hydrogen Cell with battery
(shelf life-3 months) P/N: T7002 1 UNIT

Battery P/N: L0027 1 UNIT

+5/ +/- 15 Volt Power Supply P/N: L3240 1 UNIT

PCB Assembly P/N: L3795 1 UNIT
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CAPACITANCE – ALUMINUM OXIDE

Advantages
Low in cost
Compatible w/ most gases
Fast response at high levels

Disadvantages
Very slow to get to low levels
Not very sensitive at low levels
Aging causes inaccuracies 
Calibration intensive

G.E. PANAMETRICS M2 SENSOR PROBE
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G.E. PANAMETRICS M2 SENSOR PROBE 

Intrinsic Safety BAS01ATEX1096X II 1 G EEx ia IIC T4 (-20°C to +80°C)
CSA C US Class I, Division 1, Groups A,B,C&D T4,
LR44204-23

Calibration NIST
6

Dew/Frost Point Calibration Ranges • Overall capability: 60 C to –110 C

• Standard calibration range: 20 C to –80 C with data to -110 C
• Ultralow calibration range: -50 C to –100 C with data to --110 C

Accuracy • ±2°C in range of 60°C to –65°C
• ±3°C in range of -66°C to 110°C

Repeatability • ±0.5°C in range of 60°C to –65°C
• ±1.0°C in range of –66°C to –110°C

Temperature Operating: –10°C to 70°C

Operating Pressure 5 μHg to 5000 psig (345 bar)

Flow Range Static to 10,000 cm/s linear velocity at 1 atm

Input Voltage 1 VAC, 77 Hz

Slide 72

G.E. PANAMETRICS MMS35 
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G.E. PANAMETRICS MMS35 
Functions: Dew Point 

PPMv in gases at constant pressure PPM
(pressure by programmable constant)

Inputs:
M sensor

Single input via M-Series probe connected to a terminal strip.
Probe may be remotely located up to 600 m (2,000 ft) from
electronic console.
Auxiliary:
4 to 20 mA input.

Recorder Output: 0 to 20-mA, 4 to 20-mA or 0 to 2-V analog, linear in
parameter chosen.

Alarm Relays: Standard: 8A @ 250 VAC, 8A @ 30 VDC
Hermetically Sealed: 0.3A @ 115 VAC, 2A @ 28 VDC
Optional Form: C

Display Units: Dew/frost point temperature: ºC, ºF
PPMv

Pressure: psi(g), bar, kPa(g), kg/cm2(g)

MH: raw signal.
Power Requirements: AC power supply: Specify as 100, 120, 220, or 240 VAC,

50/60 Hz
Optional DC power supply: 24 VDC
Input power: 12 watts, maximum.

Temperature: Operating: 0° to 60°C (32º to 140ºF)
Storage: -20° to 70°C (-22º to 158ºF)
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G.E. PANAMETRICS MMS35 
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G.E. PANAMETRICS MMS35 

‘S1’ ‘I’: 
‘S1’ ‘V’: 
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CONNECTING SENSR PROBE TO MMS35 

SENSOR 



Slide 77

USER PROGRAM 

User Program

User Program 
[ESC] ‘RUN?’ 

[ENTER] 
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USER PROGRAM 
DP RANGE

CURVE
( sensor )

REFERENCE

ALARMS High, low, fault 

RECORDER (ZERO, SPAN)

TEST

USER Offset value , 
constant pressure , 
PPMv constant multiplier ,
Autocal interval , 
computer enhanced response ( purge ),
backlight ,
range and calibration error handling sensor 

FACTORY SETUP for factory use only
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DP RANGE CURVE REFERENCE ALARM 
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RECORDER, TEST, FACTORY SETUP 
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CURVE ( SENSOR )

Menu ‘CURVE’

“MH CURVE”

13

SENSOR PROBE 

SENSOR PROBE 6

GE PANAMETRICS MMS TROUBLESHOOTING

SENSOR 

SENSOR purge

SENSOR Readings may be correct if the
sampling point and main stream do

not run under the same process
conditions. The different process

conditions cause readings to vary.
Refer to Appendix A for more

information. If sampling point and 
main stream conditions are the same,
check sample system pipes, and any
pipe between the sample system and

main stream for leaks. Also, check
sample system for adsorbing water
surfaces, such as rubber or plastic

tubing, paper-type filters, or condensed
water traps. Remove or replace

contaminating parts with stainless
steel parts.

SENSOR Probe reads too wet or too dry. Clean the sensor and the sensor shield
as described in

Appendix A. Then reinstall the sensor.
SENSOR Probe reads high dew point. Clean the sensor and the sensor shield

as described in Appendix A, then
reinstall the sensor. Also, install a
proper filter (i.e. sintered or coalescing
element).
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G.E. PANAMETRICS M2 SENSOR

COSA XENTAUR LPDT 



COSA XENTAUR LPDT 
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COSA XENTAUR LPDT 
Dewpoint Rnage • XTR-100: 20 C to –100 C with data to 20 C

• XTR-65: 20 C to –65 C with data to 20 C
Accuracy ±3°C 

Repeatability ±0.5°C

Temperature Operating: –10°C to 70°C

Sample Flow Range 100 m/s @ 1 ATM

Flow Range Static to 10,000 cm/s linear velocity at 1 atm

Calibration Method • SPAN
• sensor, 1 sensor

Temperature Measurement sensor

Indicators 3.5 digit LCD

Engineering Units C, F, ppmv, LBS H2O/mm scf, gm H2O/M3

Analog Output 4-20 mA

Pressure Operating Range • Standard: 34 bar, 500 PSI
• Optional: 340 bar, 5,000 PSI

Power 10~33 VDC
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COSA XENTAUR LPDT 

MODE button 
1. View Dewpoint ‘DEWPOINT’, ( , C, F, PPM, 

LBS and G/M3)
2. View Temperature ‘TEMP’ ( , C, F)
3. Start Calibration ‘CAL’ 

• “CnF” 
• Sensor Probe 
• “AC” 60 Sensor : “XTR-

100 (-100 C to +20 C)”
• ‘End’ 
• ‘SAt’ Sensor Sensor 

Purge 
• ‘SEn’ ‘2Lo’ Sensor 

4. View Serial Number 
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COSA XENTAUR LPDT 
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COSA XENTAUR LPDT 
MODE button 

1. Display of alternate unit: 

2. Selecting the sensor type: 
• XTR-100 (-100 C to +20 C) XTR-65 (-65 C to +20 C)

3. Adjusting low end sensor attenuation and dewpoint, sensor 
Sensor 

4. Calibration Adjustment: -50 C to -10 C Sensor 

5. Testing Analog Output: 4-20 mA 4 mA 20 mA

6. Output range setting: 4-20 mA 

7. Lock/Unlock the instrumt: 
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COSA XENTAUR LPDT 
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COSA XENTAUR LPDT 

• SENSOR SENSOR

• SENSOR

MICHELL EASIDEW 
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MICHELL EASIDEW 
Transmitter

Type Michell Easidew

Transmitter Torque Loading Minimum 30.5 Nm (22.5 lbf-ft)

Calibration Range -100 to +20°C (-148 to +68°F) dew point

Output 4-20 mA current source configurable over the entire dew-point range

Interchangeability Fully interchangeable

Dew-Point Accuracy ± 2°C (± 3.6°F)

Operating Temperature -40 to +60°C (-40 to +140°F)

Storage Temperature -40 to +75°C (-40 to +167°F)

Temperature Coefficients Temperature compensated across operating temperature range

Operating Pressure 10-6 bara vacuum to 45 MPa (450 barg / 6500 PSI)

Flow Rate 1 to 5 l/min (2.1 to 10.6 SCFH) mounted in standard sampling block
0 to 10 m/sec (0 to 353 SCFS) direct insertion (80 μm sintered guard)

Traceable Certification

-90 to +20°C (-130 to +68°F) dew point traceable to the National
Physical Laboratory;
-75 to +20°C (-103 to +68°F) dew point traceable to NIST (USA)
[For dew points < -90°C (< -130°F): Direct reference to a fundamental 
cooled mirror dew-point meter]

Environmental Protection IP66 and NEMA 4

Weight 150g (5.29oz)
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MICHELL EASIDEW MICHELL EASIDEW 

•

• SENSOR SENSOR

• SENSOR



MICHELL CERMAX 
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MICHELL CERMAX 
Sensor Kahn Ceramic Moisture Sensor

Gas wetted components 316 stainless steel Components

Gas connections 1/8” Swagelok inlet and outlet fittings.

Display Standard version: 240 x 64 dot matrix LCD 

Range Calibrated from -100 to +20 oC dewpoint; readings to -120 and +30 oC dewpoint

Accuracy +/- 1 oC from -60 to +20 oC dewpoint;
+/- 2 oC from -100 to -60 oC dewpoint

Resolution 0.1 oC dewpoint, 3 significant figures for other units

Units oC, oF, K dewpoint, PPM(V), PPM(W) for air, N2, H2, CO2, natural gas, %RH, gm-3 (natural 
gas), #/MMSCF (natural gas)

Secondary input 0-20 mA or 4-20 mA for temperature or pressure

Data storage Up to 10,000 samples of primary and secondary variable, time and date stamp and 
identification tag

Communications RS232C for stored data

Power Internal re-chargeable battery pack (removable) charged by external a.c. powered 6V 
charger (supplied). 24 hours normal operation between charges. Charge time is up to 12 
hours but can be up to 14 hours if the instrument is in use at the same time.

Case Custom  polyurethane  case  with  integral  padded  carry handle

Dimensions 250W x 300D x 150H mm approx.

Weight 8.8 lbs (3 kg)

Ingress Protection IP65

Operating temperature -20 to +50 OC
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MICHELL CERMAX 

• “USER SETUP: DEFAULT or PREVIOUS” ‘0’ ”
” ” ”

• : 2 C dp
15 2

-80 C dp ” ”

• ” ”:
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MICHELL CERMAX 

•

• SENSOR SENSOR

• SENSOR


