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We are grateful for your purchase of Fuji Gas Analyzer for Heat Treatment Furnaces, TYPE: ZFG.

• First read this instruction manual carefully until an adequate understanding is acquired, and then 
proceed to installation, operation and maintenance of the analyzer.  Wrong handling may cause an ac-
cident or injury.

-
provement.

-

Manufacturer:  Fuji Electric Co., Ltd.

Product nationality: Japan

© Fuji Electric Co., Ltd.  2021
Issued in June, 2021

PREFACE

-

further improvement.

Request
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First of all, read this “Caution on safety” carefully, and then use the analyzer in the correct way.  

Those safety precautions are ranked in 3 levels, “DANGER,” “CAUTION” and “PROHIBITION.”

CAUTION ON SAFETY 

DANGER death or heavy injury.

CAUTION

PROHIBITION

Caution on installation, transport and storage of gas analyzer

DANGER

CAUTION or malfunction of the unit.
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Caution on piping

DANGER

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.  

• Connect pipes correctly referring to the instruction manual.

• Relieve the exhaust gas from the analyzer to the atmospheric pressure to 

may result.

Caution on wiring

CAUTION

shock may result.

failure may result.

result.

Caution on use

DANGER

CAUTION

• Leaving the analyzer unused for a long time or restarting it after long-
term suspension requires procedures different from normal operation or 

or injury may result.

causing faults.
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Caution on use

PROHIBITION

Caution on maintenance and check

DANGER

other hazardous gases may cause an intoxication particularly.

gas leakage.

CAUTION
Be sure to observe the following for safe operation to prevent the shock 
hazard and injury.

Others

CAUTION
may have a shock hazard or injury.



- v -INZ-TN4ZFG-E

1. Scope of application

• the use of the equipment incurs no risk of a serious accident even if a failure or malfunction 
occurs on the equipment, and

• in case of product failure or malfunction, safety measures such as redundant design, prevention 
of malfunction, fail safe system, foolproof mechanism are provided outside of the equipment.

Be sure to use this instrument under the conditions or environment mentioned in this instruction 

2. Operating conditions and environment

3. Precautions and prohibitions

4. Warranty
4-1. Period of warranty

(1) Warranty period for this product including accessories is one year after delivery.

completion of repair.

4-2. Scope of warranty

shall provide the product after repairing or replacing the faulty part for free of charge at the 
place of purchase or delivery. 

a) inappropriate conditions, environment, handling or usage that is not instructed in a catalog, 

or the catalog
e) damages incurred during transportation or fall after purchase

WARRANTY AND MAINTENANCE 
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5. Failure diagnosis
Regardless of the time period of the occurrence, if any failure occurs, the purchaser shall perform a 

6. Service life

the service life, it is important to perform planned maintenance of the product including limited-life 

7. Maintenance plan

maintenance can further classified into "daily inspection" and "periodic inspection". Preventive 
maintenance is achieved through systematic implementation of "daily inspection" and "periodic 
inspection".

Maintenance Preventive
maintenance

Daily inspection

Corrective
maintenance

Troubleshooting

Periodic inspection

(1) Daily inspection

(2) Periodic inspection

preventing failure. Inspection interval: 6 months to 12 months If you are using the instrument 

(3) Corrective maintenance

8. Limited-life parts and consumable parts

service life of the product itself.
(1) Aluminum electrolytic capacitors
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• Replacement: Estimate the lifetime of capacitor according to your operating environment, and 
have the capacitor replaced or overhauled at appropriate time, at least once in 10 years.

required.
(2) LCD

• Design life: approx. three years for continuous use

and replaced it at appropriate time.

9. Spare parts and accessories

accessories.

10. Period for repair and provision of spare parts after product discon-
tinuation (maintenance period)
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(1) Analyzer main unit 

Table 1 Standard accessories

No. Name Note

1 2

2 2

3 Instruction manual (English) 1 INZ-TN4ZFG-E

Checking of contents of the package
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2, CO and CH4 components in a heat treat-
 

-

excellent. In addition, a large sized liquid crystal display is provided for easier operation.

1.  OVERVIEW
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1.1  Appearance
1.1.1  Outline diagram (unit : mm)
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1.2  Sampling system diagram

Purge gas inlet 

Block cell 

Infrared light source side 

Sample gas inlet 

Sample gas outlet 
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1.3  Name of each part and descriptions

Fig. 1-1  Names of parts

Name Description

LCD and various setting keys.
Fixes the front door.

(7)  Fuse Inserts a fuse of rated capacity.
(8)  Purge gas inlet Connected to purge gas.
(9)  Sampling gas outlet Connected to exhaust line.

(10)  Sampling gas inlet Connected to sampling gas.
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1.4  Operation panel and display

operation.

1.4.1  Names of parts on the operation panel and descriptions

Fig. 1-2  Operation panel

Name Description
(1)  MODE key
(2)  RIGHT key Used to change the digit of the setting value.
(3)  UP key

Used to change the setting value.

(6)  ESC key Used to return to the previous screen or exit the setting.

(7)  ENT key

(8)  ZERO key
(9)  SPAN key
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1.4.2  Outline of display screen
(1)   Measurement mode screen

 Fig. 1-3  Display screen

Menu contents

1.  Range Change 
Performs “range setting” of measurement target.

2.  Setting Span 

setting” of each component and range.

4.  Setting Output Hold 

 

 

3.  Setting KeyPad Lock 

erroneous input prevention.

6.  Setting CP 
•  Performs “CO measured value setting” needed for 
calculation.

•  Performs “Furnace temperature setting”. 
 

   calculation function is provided. (Option)

7.  Maintenance Mode 

<Measurement screen>

ESCMODE

(3)

(4)

(1)

(2)

(5)

Name Function
(1) Component display
(2) Range value display
(3) Concentration value display Displays concentration value.
(4) Unit display Displays ppm and vol%.

Displays CP calculation value. 
(Option)
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• CP calculation value:

2 measured value.

 Calculation equation;  
CP=

CPS × (PCO)2

K1 × PCO2

  0.0028t – 1.30 (800 t < 
t < 
t < 

t ; Furnace temperature
PCO ;  CO concentration value (partial pressure)
PCO2 ; CO2 concentration value (partial pressure)
K1 ; Constant K1=10
T ; Rankine temperature  (t ×
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2.  BEFORE USE

DANGER

injury, etc.

injury.

CAUTION

2.1  Installation

(1) Use this instrument indoors.

•  This analyzer converts 8.3Hz sensor signal to concentration value. 
 

CAUTION
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2.2  Mounting method

Fig. 2-1  Panel cut dimensions

2.2.1  Standard panel mounting

Fig. 2-2  Standard panel mounting
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When the existing panel hole is large, the auxiliary plate is used. 

Fig. 2-3  Panel auxiliary plate mounting
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2.2.3  Panel auxiliary plate (Simple type) option
When the existing panel hole is large, the auxiliary plate is used.
Panel additional process is not necessary.

Fig. 2-4  Panel auxiliary plate mounting
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2.3  Piping method
2.3.1  Caution on piping

 For piping, be sure to observe the following cautions. Wrong piping may cause gas leakage. If 
the leaking gas contains a toxic component, there is a risk of serious accident being induced. 

• Connect pipes correctly referring to the instruction manual.

disconnected to cause gas leakage.

DANGER

ø4 mm inner diameter is recommended.

2.3.2  Piping

Fig. 2-5  Piping method

 

Sampling gas outlet :   Measured gas is exhausted after measurement. 
Connect the pipe so that the gas may escape through the gas outlet into the atmosphere.

purged, refer to Item 2.3.3 (4), Purging inside Analyzer. 
Use dry gas N2
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2.3.3  Sampling
(1) Sample gas condition

3. If SO3

etc. The same applies if other kinds of mist are included.
4. If a large amount of highly corrosive gas such as Cl2, F2 or HCl is contained in sample gas, the 

directly into the instrument.

 
 

(3) Preparation for standard gas

Zero gas N2 gas
Span gas

 

(4) Analyzer interior purging

2. A 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 installation.

2 or the air for instrumentation. 
 

(5) Pressure at sample gas outlet
Arrange so that sample gas outlet is at atmospheric pressure.

(6) Example of piping connection
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2.4  Wiring

may result.
-

CAUTION

main unit. (Refer to Fig. 2-7.)

Fig. 2-7  The rear panel of main unit

2.4.1  Power supply

Fig. 2-8  Power supply terminal
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-

for avoiding noise.

When noise emission source is near the analyzer

2.4.2  External input/output signal connection

＋
－
＋
－
＋
－
＋
－
＋
－

＋
－

Fig. 2-9  External input/output signal terminal

(1) Analog output signal :  Terminal block
Outputs  the instantaneous value of each component. 
4 to 20mA DC, 0 to 1V DC or  
0 to 10mV DC Non-insulation

 

Analog output is corresponding to the channel displayed in the measurement display.

All of analog output signals for the instrument are not isolated. It is recommended to 
-

ence from unnecessary signals or to prevent external interference, especially leading 

Caution
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(2) Remote range selection input signal :  Terminal block (7) – (8), (9) – (10)
(option) 

 Open ;  Select the 2nd range.
It is for a contact input at no voltage. Do not apply voltage to terminals.

 : Terminal block (11) – (12), (13) – (14)
(option)

  Open (OFF) ;  Select the 2nd range.

(4) Error contact output signal :  Terminal block 

Open (OFF) ;  Normal

(5) Remote hold input signal:  Terminal block (19) – (20)
(option) The output is forcedly and collectively held from the external signal.

Open ;  Output is not held.
It is for a contact input at no voltage. Do not apply voltage to terminals.

Caution
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3.  OPERATION

3.1  Warm-up operation

 : OFF”).

(2) The measurement screen is displayed.

may result.

Caution on operation

 

 Exceeded the range upper limit value (range over). 

Or 

 

Caution on warm-up
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3.2  Preparation for measurement

3.2.1   Span concentration value setting (See “4.2.2” for setting method.)

value for each component range.

3.2.3  Zero/span calibration (See “4.1” for the calibratiom method.)

3.3  Starting and exiting measurement

3.3.1  Starting measurement
 

The sampling gas is replaced, and measurement is performed.

3.3.2  Exiting measurement
 

3.3.3  Stopping operation
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4.  CALIBRATION AND MODE SELECTION

4.1  Zero/span calibration
4.1.1  Zero/span calibration

The ZERO  key is valid only in the measurement screen. 
Pressing the ZERO  key on each mode screen displays On Setting , and 

Caution on calibration

When “OFF” is selected for all components, zero 

Setting contents

(1)  Press the ZERO  key on the measurement screen. 
The 
mode.

 
 and  keys, and select 

 key.

(3)  Press the ENT  key to move the cursor to the 
indication value.

 
Use dry N2 or dry air for zero gas.

Caution on calibration

ENT  key. 

automatically returns to the measurement screen.

press the ENT  key.

Caution on calibration
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4.1.2  Span calibration

The SPAN  key is valid only in the measurement screen. 
Pressing the SPAN  key on each mode screen displays 

Caution on calibration

 
Setting contents

Operation in the case where “both” is selected.

(1)  Press the  SPAN   key on the measurement screen. 

 key.

(3)  Press the ENT  key. 
Cursor moves to the range value. 

 and the  keys.

 
ENT  key.

 
Note that, if the 2nd component is not provided for 

 

-
tion, press the ENT  key.

the MODE  key.

Caution on calibration



- 21 -INZ-TN4ZFG-E

Operation in the case where “each” is selected.

(1) Press the SPAN  key on the measurement screen.

 key.

(3)  Press the ENT  key. 
Cursor moves to the range value. 

cursor and the indication value are displayed.

 and the  keys.

min.

 
ENT  key. 

 
Note that, if the 2nd component is not provided for 

to the 1st component (CH1) using the ESC  key, and 

-
tion, press the ESC  key.

the MODE  key.

Caution on calibration
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,,

,,

,

ESC

ESC

ENT

ESCENT

,, ENT

ENT

,, ENT

“No output
 option”

“Remote range
is ON”

“Output option
is provided”

“OFF”

* “ON/OFF” can 
be selected only 
when the output 
option is 
provided.

(1)  Point the cursor to “1. Range Change” using the 

 and the  keys, and press the ENT  key. 

Remote range changeover “ON”, “OFF” 

output option function is provided.

 and the 
 keys.

•  Press the ENT  key.

signal.

input.

Caution on setting

(2)  Select the component (CH) using the  and 
the  keys, and press the ENT  key. 
Cursor moves to the range value.

 key, and press the 
ENT  key. The range data is registered, and the 

previous screen appears again.

(4)  Make the setting for other components (CH) in 
the same manner.

4.2  Menu mode
4.2.1  Switching ranges

The range and the display selected in this mode is output. 
The CP calculation value (option) is also calculated in selection range.

•  “Minimum range”
Initial value

To return to the menu mode initial screen or 
cancel the setting, press the ESC  key.

Caution on setting
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,,

,,

,

, ,,

ESC

ESC

ENT

ENT

ENT

ENTENT

4.2.2  Setting span concentration value
 Enter span gas concentration values of each component and 
range.

•  Minimum indication value to full scale value (FS) of 
each range. 

-
racy is guaranteed is 90% to 100% of full scale. 
Use the proper gas cylinder.

Example of input range) In case of range 1.000vol %

•  For 0.000vol % and 1.001vol % or more, error result 
(previous input value is held).

Setting range

Each component and range: Internal span adjustment value 
or full scale value

Initial value

(1)  Point the cursor to “2. Setting Span” using the  and the 
 keys, and press the ENT  key. 

(2)  Select the component (CH) using the  and the  keys, 
and press the ENT  key. 

 key. 
Press the ENT  key, and cursor moves to values.

(4)  Enter the standard gas concentration value to the span 
, the , or the  key.

components in the same manner.

To return to the menu mode initial screen or cancel the 
setting, press the ESC  key.

Caution on setting
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,,

,,

ESCENT

ENT

(1)  Point the cursor to “3. Setting KeyPad Lock”using 
the  and the  keys, and press the ENT  key. 

 and the  keys.

(3)  Press the ENT  key to register the setting value. 
After registering, the menu mode initial screen 
appears again.

To cancel the setting, press the ESC  key.
Caution on setting

4.2.3  Keypad lock

• OFF : Resets keypad lock.

Setting contents
• OFF

Initial value

1 MODE  key. 
(Setting value 

2) Keypad lock “OFF” (reset) setting

Caution on setting
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4.2.4  Output hold

• ON :   Holds output. 
Replacement time:  0 sec to 999 sec

• OFF :  Does not hold output.

Setting contents
•  OFF (Replacement time 

ON.)

Initial value

(1) Setting method
 1)  Point the cursor to “4. Setting Output Hold” 

using the  and the  keys, and press the 
ENT  key. 

 and the 
  keys.

• OFF :  Pressing the ENT  key returns to the 
menu mode initial screen.

• ON :   Cursor moves to the replacement 
time.

 3)  Set the replacement time using the , the 
, or the  key. 

Press the ENT  key to register the setting value, 
and the menu mode initial screen appears 
again.

To cancel the setting, press the ESC  key.
Caution on setting

,,

,,

,,

ESC

ESC

ENT

ENT

ENT

“ON” setting

“OFF” setting
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(2) Operation

•  Hold is valid only for output. The display does not hold.

Caution on operation

       ZERO  key         ENT  key         ENT  key
 ON

OFF
ON

Output hold OFF  Replacement time

       SPAN  key         ENT  key         ENT  key
 ON

OFF
ON

Output hold OFF  Replacement time

 3) Remote hold operation (option)

 ON

Remote hold input signal
OFF

ON

Output hold OFF
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,,

,,

,,

,,

ENT

ESCENT

ENT

ENT

“ON” setting

“OFF” setting

•  Set the setting to “ON”.
•  When the set time elapses since any key is 

-
light automatically goes off. 

setting mode.

OFF condition

stays off, it automatically comes on.

ON condition

the  and the  keys, and press the ENT  
key.

 2)  Select “Back Light” or “Bright” using the  
and the  keys.

 3)  Press the ENT   key, and cursor moves to the 
setting value.

 and the  
keys.
• ON :  Cursor moves to “Cycle”. 
• OFF :  The previous screen appears again.

 or the  keys, and 
press the ENT  key. 
The setting value is registered, and cursor 
moves.

4.2.5  Display setting

set time elapses. The setting time range is 

Setting contents
•  ON (30 minutes)

Initial value
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,,

,,

ENT

ENT

(2) Brightness adjustment

 1)  Select “Bright” using the  or the  keys, 
and press the ENT  key.

 2)  Cursor disappears. 
 or 

the  keys. 

     :  Backlight    Bright 

     :  Backlight    Dark

 3) Press the ENT  key to register the setting value.

To cancel the setting, press the ESC  key.

Caution on setting
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ENT

ENT

ENT

ENT

ESC

ESC

ESC

ENT

,,

,,

,

,

, ,,

(Regular
value)

Setting complete

(Measured
value)

4.2.6  Setting CP calculation value conditions
Set the conditions necessary for CP calculation in this mode.

This function is optional type. The mode does not display if the type is not defined.

Caution on handling

•  CO concentration :  Regular value; “10.0 to 40.0%CO” 
  (In steps of 0.1%)

 

Setting range

•  CO concentration: “Regulated to 20.0% CO”
Initial value

 1)  Point the cursor to “6. Setting CP” using the  

and the  keys, and press the ENT  key. 

(1) CO concentration setting
 Select “Measured Value” or “Regular Value” as CO 
concentration required for calculation.
 2)  Point the cursor to “1. CO Concentration set” 

using the  and the  keys, and press 
the ENT  key. 

 3)  Select measured value or regular value using the 
 key.

• Select the measured value and press the  
ENT  key to return to the previous screen.

•  Select the regular value and press the ENT  
key, and temporary CO concentration value is 
displayed. 
Select a digit using the  key, and change the 
value using the  and the  keys. 
Press the ENT  key to return to the previous screen.

If CO analyzer is not provided, “Measured 
Value” of CO concentration value is not dis-
played.

Caution on setting
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ESCENT

ENT

,,

, ,,
Setting complete

(2) Furnace temperature setting
Enter temporary furnace temperature value.

 1)  Point the cursor to “2. Furnace temp.” using 
the  and the  keys, and then press the  
ENT  key. 

 2)  Select a digit using the  key, and change 
the value using the  and the  keys. 
Press the ENT  key to return to the previous 
screen.
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4.2.7  Maintenance mode

 
• 

Initial password

ESC

ESC

ENT

ENT

“NG”

“OK”

,,

, ,,

(1)  Point the cursor to “7. Maintenance Mode” using the 
 and the  keys, and press the ENT  key. 

, the  , or the  
 key.

(3)  Press the ENT  key, and the “Maintenance Mode” screen 
appears. 

is displayed.

To cancel the setting, press the ESC  key.

Caution on setting
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Periodic inspection and failure analysis are performed in the maintenance mode.

changed just in case you forget it.
•  This mode contains important data to maintain the accuracy of the instrument. 

Caution on operation

4.3.1  Selecting output
Current output (4 to 20mA DC) or voltage output (0 to 1V DC, 0 to 100mV DC, 0 to 10m DC) can 

Caution on setting

Select “4 to 20mA DC”, “0 to 1V DC”, “0 to 
100mV DC” or “0 to 10mV DC”.

Setting contents
“Depends on specifications.”

Initial value

Output CH 4 to 20mA DC 0 to 1V DC 0 to 100mV DC 0 to 10mV DC
CH1 JP1 1-2 JP1 2-3, JP4 1-2 JP1 2-3, JP4 3-4, JP7 1-2
CH2 JP2 1-2
CH3 JP3 1-2 JP3 2-3, JP6 1-2 JP3 2-3, JP6 3-4, JP9 1-2

Note)   When output is 4 to 20mA DC :  Open JP4 to JP9.
When output is 0 to 1V DC :  Open JP7 to JP9. 
When you set the output to 0-100 mV DC or 0-10 mV DC, jumper pins are needed 
to short pins 1 and 2 of the JP7 to JP9. Be sure to consult one of our dealers or our 

Jumper switching

4.3  Maintenance mode
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Layout drawing of jumper

1
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3
1
2
3
1
2
3
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1 2

1
4

3
6
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1 2

1
4

3
6

5

JP3

JP2

JP1

JP7

JP4

2
1 2

1
4

3
6

5

JP8

JP5

JP9

JP6
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,,

,,

,,

ESCENT

ESCENT

ENT

 and the  
keys, and press the ENT  key. 

 and the  keys, and press the 
ENT  key. 

The cursor moves.

(3)  Select the output type (4 to 20mA DC, 0 to 1V 
DC, 0 to 100mV DC, 0 to 10mV DC) using the 

 and the  keys. 
Press the ENT  key to return to the previous 
screen.

(4)  Make the setting of other output signals in the 
same manner.
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ESCENT

ENT

ESCENT

,,

,,

,,

,

,
Setting complete

4.3.2  Adjusting output

•  Connect an ammeter or a voltmeter to the 
analog output connector.

Preparation for the setting

-
eration. 

-
meter or a voltmeter.

Caution on setting

• In  the case of 4 to 20mA DC 
 

• In  the case of 0 to 1V DC 
 

• In  the case of 0 to 100mV DC 
 

• In  the case of 0 to 10mV DC 
 

Tolerance of output value

(1)  Point the cursor to “2. Output adj.” using the  
and the  keys, and press the ENT  key. 

using the , the  , or the  key. 

Press the ENT  key, and the cursor moves to the 

(3)  Select a digit using the  key, and change the 
value using the  and the  keys. 
At this time, make the setting so that the ammeter 
or the voltmeter connected to the output signal 

 
Press the ENT  key, and the data is registered. 
The output signal selection screen appears again.

(4)  Make the setting for other zero and span output 
signals in the same manner.
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ESCENT

ENT

ESCENT

,

,,

,

,
Setting complete

4.3.3  Response time

•  The set time is for guidelines.
•  The response time set here does not include gas feed and gas change time.

of reading.

Caution on use

“01 to 60sec”

Setting range
“03 sec”

Initial value

(1)  Point the cursor to “3. Response time” using the  
 and the  keys, and press the ENT  key. 

the  and the  keys. 
Press the ENT  key, and the cursor moves to the 

(3)  Select a digit using the  key, and change the 
value using the  and the  keys. 

Press the ENT  key, and the data is registered.  
The previous screen appears again.
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ESCENT

ENT

ESCENT

,

,,

,
Setting complete

4.3.4  Minus display
The function turns minus reading into “0”.

•  ON :  Outputs minus reading. (Outputs minus value.)
•  OFF :  Does not output minus reading. (Does not output minus values.)
* The same applies to concentration value display.

Setting contents

“OFF”

Initial value

(1)  Point the cursor to “4. Minus display” using the 
 and the  keys, and press the ENT  key. 

(2)  Press the ENT  key again, the cursor moves to the 

(3)  Change the setting value using the  and the 
 keys, and press the ENT  key, and the previous 

screen appears again.
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ESCENT

ESCENT

ENT

,,

,, ,
Setting complete

4.3.5  Password setting

Caution on setting

“0000 to 9999”

Setting range
“0000”

Initial value

Common password

 and the  keys, and press the ENT  key. 

(2)  Press the ENT  key again, the cursor moves to 

(3)  Select a digit using the  key, and change the 
value using the  and the  keys. 
Press the ENT  key, and the data is registered, 
and the previous screen appears again.
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ESCENT,,

4.3.6  Sensor input

Displays sensor components.•  Sensor :   

•  Input value :  Displays the values imme-

in count values. Input value
Sensor

Description of the screen

•  This mode is for displaying input values. 

Caution on operation

(1)  Point the cursor to “6. Sensor input” using the  
and the  keys, and press the ENT  key. 

(2)  Press the ESC  key to return to the previous screen.
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ESCENT

ESCENT

ESC

ESC

,,

,,

Or

<Offset screen> <Calibration screen>

mode.

•  This mode is for checking the coefficient. 

Caution on operation

using the  and the  keys. 

right.

checked using the  and the  

keys, and press the ENT  key to enter 
the mode.

(3)  Press the ESC  key 
to return to the 
previous screen.
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4.3.8  Factory mode

•  Changing the data in the factory mode may cause malfunction of the instrument. Do not change 

•  If setting change is required, contact our service representative in charge.

Description of the screen
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5.  INSPECTION AND MAINTENANCE

5.1  Daily inspection
(1) Zero/span calibration

 

5.2  Periodic inspection maintenance

Phenomena Causes Remedy

Portions to 

everyday

Indication value Reading error (1)  Dust is contained in 
sample cell.

(1)  Clean sampling 
cells and check for 
sampling devices, 

(2)  When air sucked (2)  Find out cause of 
leak and repair.

purge is performed.)
min.)

Replacement of monitor Check for soiling Breakage of primary (1)  Replacement of 

(2)  Replacement of 

Portions to 

Zero point of gas 
analyzer

Adjust.

Span point of gas 
analyzer

Deviation of standard 
point

Adjust.

Replacement of monitor Regardless of any 
phenomena that 
occurred

paper

checked yearly

Gas analyzer Regardless of any 
phenomena that 
occurred

Overhaul

Gas analyzer output After overhaul Instrument error test
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5.3  Long term maintenance
-

.

Gas analyzer annual inspection plan
The recommended replacement period of components varies depending on the installation conditions.

1) The recommended replacement period is a recommended standard criterion, and varies depend-

It is provided as a 
.

• Installation conditions

service requirements.
.

Infrared gas analyzer annual inspection plan sheet

No. Component name Q’ty
Recommended 

replacement 
period (year)

Year
Delivered 

year
1st 

year
2nd 
year

3rd 
year

4th 
year

5th 
year

6th 
year

7th 
year

8th 
year

9th 
year

10th 
year

1 Infrared light source unit 1 5

2 O-ring for sampling cell 1 2

3 Detector 1 to 2 * 5

4 LCD 1 3

* : Depends on models.
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5.4  Details of maintenance procedures
5.4.1  Replacing power fuse

(short, etc), if any.

Caution on replacement

The fuse holder is located on the rear face.

the rear face.

 

Fig. 5-1  Rear face
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5.4.2  Cleaning measurement cell

If incorrect operation is made, the instrument may not operate correctly.

Caution on cleaning

result in drifting.
Be sure to clean the measurement cell if contamination is found.

32mm).

1)  Stop feeding the gas for measurement. If toxic gas is contained, purge the measurement cell fully 

3)  Remove the pipe connected to the measurement cell.

cloth.

 

Caution

 

 

reverse the positions for the first and the second components. Insert the connector for the first 
component to CN11, and that for the second component to CN1.

Caution
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No. Name
1

(2) Filter
3
4

Infrared ray light source unit
6
7 Block cell
8
9 O-ring
10
11 Connector for chopper motor
12 Detector

(13) Detector: For 2-component analyzer
(14)
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5.5  Airtight test
Be sure to carry out an airtight test after cleaning the measuring cell. 

 

5.5.1  Airtight test
1)  Close the sample gas outlet (OUTLET).
2)  Connect standard gas cylinder (N2 or Air cylinder) 

inlet.
3)  Open the valve for the standard gas, and adjust the 

the handle for pressure regulation of the pressure 
regulator.

4)  Fully open the handle on the outlet side, close the 
master valve of the standard gas cylinder, and open 
the handle for pressure regulation of the pressure 
regulator.

check that no change is found in the reading of 

pressure regulator.

completed. 

locate the position of the leak, and take measures 
accordingly.

Fig. 5-3  Airtight test

•  Do not feed the standard gas at high pressure 
(100kPa or higher). 

Caution on performing the test
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5.6  Adjustment in heat treatment furnace
• What is the adjustment in heat treatment furnaces?

nitrogen (N2) such as hydrogen (H2

nitrogen (N2

2 

Since measurement in a heat treatment furnace has much gas of such composition, it is considering as the 
adjustment for heat treatment furnaces.

2 or Air in any case so that zero point 

<Example>  Assume that a 0-1% CO2 meter of the infrared ray gas analyzer measures CO2 contained in 
plant gases. 

2, 23% CO, 30% H2, 0.2% CH4 and 44.3% N2, 

Standard gas type Composition of standard gas Method for span adjustment

1 composition as plant gases (scale gas)
0.9% to 1% CO2

30%H2, remaining N2     * directly.

2 Check gas 0.9% to 1% CO 
Remaining N2 indirectly.

 *  A small amount of gas like 0.2% CH4

(1) Method for span calibration by standard gas with the same composition as plant gas

1) Set CO2
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simple composition of N2 

2 and remainder N2

value.
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6.  TROUBLESHOOTING

electrical shock or personal injury.

CAUTION

6.1  Problem conditions and corrective action

Phenomena Items Check Remedy

Nothing is displayed.

Press the key.

Display connector faulty Repair or replace the liquid 
crystal display.

Contact our service section.

Fuse faulty Check and repair fuse.

 
the anticipated one.

Refer to “4.1”.
Improper sealing Check if there is gas leak 

Refer to “3.2.3”.

Sampling devices faulty Contact our service section.
Refer to “4.1”.

Gas leak Check if there is gas leak 

Refer to “3.2.3”.
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6.2  Error message

Error display Error contents
Error No.1 Optical system signal faulty •  Infrared light source faulty

•  Sector motor is not properly run or is stopped.
•  Sector motor rotation detector circuit is faulty.
•  Detector is faulty. Note that 2-component 
detector is not detected.

Error No.3 •  Excessive analog input
•  Circuit is failure

Error No.4 •  Zero gas is not supplied.

•  Detector is faulty.
•  Analog signal is faulty.

Error No.6 •  Span gas is not supplied.

cylinder concentration.

•  Detector sensitivity has deteriorated.

Error No.7

<Screen display and operation at the occurrence of error>

1) In case of Error No.1 and No.6
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2) In case of Error No.4
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Measuring system:
Non-dispersive infrared absorption method with single 
light source and single beam (single beam method) 

Measurable gas components and measuring range:
Min. measuring range Max. measuring range

CO2

CO 

0 to 100vol%

0 to 100vol%

0 to 0.5％
0 to 0.5％

CH4 0 to 10%0 to 1％

• Max. 2 components measurable
• 2 ranges selectable

Measured value indication: 

matic OFF function)
• Instantaneous value of each component
• Result display for CP calculation (optional)
 Display language: Japanese or English selectable

Analog output signals: 

Non-isolated output
Analog output corresponds to measured value indiction 
in 1:1.

Allowable load resistance:

Contact output: 

rlay contacts are isolated mutually from the internal circuit.
Contact input (optional):

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

Power supply:

Frequency; 50Hz/60Hz

Operation conditions: 
Ambient temperature; -5 to 45°C

Storage conditions:
Ambient temperature; -20 to 60°C

Dimensions (H × W × D):
211 × 218 × 257 mm

Mounting dimensions: 

Weight: 

Finish color: 

Enclosure:

Material of gas-contacting  parts: 

aF2 
Internal tubing; Toaron

Gas inlet/outlet:

1 L/min (to be purged as required)
External terminal:

Performance
Repeatability: 

Within ±0.5% of full scale
Linearity: 

Max.±1.0% of full scale (max.±2.0% of full scale when 
range ratio is 1:4 or 1:5)

Zero drift: 

Span drift: 

Response time (for 90% FS response): 
Within 10 seconds

Interference from other gas components: 
Within ±2%

Warm-up time: 
Approx. 30 minutes

Description of functions
Automatic OFF function (standard):

Output signal holding (standard):

is held in the value just before the manual calibration.
Instrument error contact output (standard):

is provided.
CP calculation (optional): 

The carbon potential of carburizing furnace and conver-
sion furnace are calculated using furnace temperature 

measured value) while referring to CO2 measured value.

CPS ; Saturated carbon concentrat ion (par-

1000°C)
t ; Furnace temperature (°C) 
PCO ; CO concentration value (partial pressure)
PCO2 ; CO2 concentration value (partial pressure)
K1 ; Constant K1 = 10 (9.06 – 15966/T)

 Formula; CP =
CPS × (PCO)2

K1 × PCO2

7.  SPECIFICATIONS
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Remote output holding (optional):
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 values will not be held.

Remote range changeover (optional):
Range is selected by the contact input signal. Changeover 

manually. When the contact input terminals for each 

and it is changed over to the second range when the 
terminals are open.

signal. When the contact output terminals for each com-

changed over to the second range when the terminals 
are open.

Standard Requirements for measuring gases
Flow rate:

0.5L/min ± 0.2L/min or 1L/min ± 0.5L/min
Temperature:

0 to 40°C
Pressure:

atmospheric air.)
Dust:

0.3μm or less
Mist:

Unallowable
Moisture:

Below a level where saturation occurs at room tempera-
ture (condensation unallowable).

Corrosive component:
HCL 1ppm or less

Standard gas for calibration:
Zero gas; Dry N2 or dry air
Span gas;   Each sample gas having concentration 90 to 

100% of its measuring range (recommended). 
Unusable at concentrations beyond 100%.

Installation condition
• Mount the instrument in a place that is not subject to 

temperature objects.

be prepared for protection.
• Avoid a place where receives heavy vibration.
• Select a clean environment.
• Discharge the exhaust gas into atmospheric air at a 

safe location.
• Avoid using the analyzer in an explosion-proof area.
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Standard gas sampling system

Principle diagram of NDIR type measurement (For CO, CO2, CH4)
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B
D
E
G
H
J

1
2

4 5 6 7

Y4FZFG
8 9 10 11 12 13 14 15 16

Specification

Note) 
See page 57 to 58 for the possible 
measuring ranges to be manufactured.

Note 1) 
Calibration curve varies with gas components 
contained in sample gas.
"A ; standard adjustment" stands for adjustment 
 in N2 balance.
"B ; adjustment for heat treatment furnace" is 
 applied to CO analyzer and CO2 analyzer.
CO2 analyzer: CO2 range gas + 25% CO + 
 31% H2/N2

CO analyzer: CO range gas + 5% CO2 + 
 31% H2/N2

When "Z; other" is specified, a gas composition 
table should be attached.

Note 2) 
When the 16th code is "B", the range code  "X" 
and "R" are not available.

F

1
2
3
4

4
H
J
K
Q
L
M
N
V
W
P
X
R
Z

Y
J
K
Q
L
M
N
V
W
P
X
R
Z

Y
H
J
K
Q
L
M
N
V
W
P
X
R
Z

Y
J
K
Q
L
M
N
V
W
P
X
R
Z

1
2

Y
A
B
C

Y
A
B
C
Z

1st component 2nd component
CO Without
CO2 Without
CH4 Without
CO2 CO
CH4 CO
CO2 CH4

Rｃ1/4
NPT1/4
4 to 20ｍA DC
0 to 1V DC
0 to 100ｍV DC
0 to 10ｍV DC

0 to 0.5％
0 to 1％
0 to 2％
0 to 3％
0 to 5％
0 to 10％
0 to 20％
0 to 25％
0 to 40％
0 to 50％
0 to 70％
0 to 100％
Others
Without
0 to 1％
0 to 2％
0 to 3％
0 to 5％
0 to 10％
0 to 20％
0 to 25％
0 to 40％
0 to 50％
0 to 70％
0 to 100％
Others
Without
0 to 0.5％
0 to 1％
0 to 2％
0 to 3％
0 to 5％
0 to 10％
0 to 20％
0 to 25％
0 to 40％
0 to 50％
0 to 70％
0 to 100％
Others
Without
0 to 1％
0 to 2％
0 to 3％
0 to 5％
0 to 10％
0 to 20％
0 to 25％
0 to 40％
0 to 50％
0 to 70％
0 to 100％
Others
Japanese
English

Digit
Standard
Measurable 
components

Gas inlet/outlet 
connection

1st component, 
1st range 
(See the page 57)

1st component, 
2nd range 
(See the page 57)

2nd component,
1st range 
(See the page 58)

2nd component, 
2nd range 
(See the page 58)

Option

Display language

—
Adjustment
(Note 1)

Standard
Heat treatment furnaces (Note 2)
Steel converter
Others

Without
With CP calculation value output
With Contact input/output
With CP calculation value output 
  + Contact input/output

Output signal

Modification No.

4
5

6

9

10

11

12

14

13

15
16

7

8

—

( )Table 1 to 3:
Single-component analyzer

Table 4 to 6:
Two-component analyzer

7.2  Code symbols
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Correspondence table of the possible measuring ranges

Table 1: Single-component analyzer <CO2>

2nd range
1st range

Y J K Q L M N V W P X R
Without 0 to 1% 0 to 2% 0 to 3% 0 to 5% 0 to 10% 0 to 20% 0 to 25% 0 to 40% 0 to 50% 0 to 70% 0 to 100%

H 0 to 0.5%
J 0 to 1%
K 0 to 2%
Q 0 to 3%
L 0 to 5%
M 0 to 10%
N 0 to 20%
V 0 to 25%
W 0 to 40%
P 0 to 50%
X 0 to 70%
R 0 to 100%

Table 2: Single-component analyzer <CO>

2nd range
1st range

Y J K Q L M N V W P X R
Without 0 to 1% 0 to 2% 0 to 3% 0 to 5% 0 to 10% 0 to 20% 0 to 25% 0 to 40% 0 to 50% 0 to 70% 0 to 100%

H 0 to 0.5%
J 0 to 1%
K 0 to 2%
Q 0 to 3%
L 0 to 5%
M 0 to 10%
N 0 to 20%
V 0 to 25%
W 0 to 40%
P 0 to 50%
X 0 to 70%
R 0 to 100%

2nd range
1st range

Y K Q L M N V W P X R
Without 0 to 2% 0 to 3% 0 to 5% 0 to 10% 0 to 20% 0 to 25% 0 to 40% 0 to 50% 0 to 70% 0 to 100%

J 0 to 1%
K 0 to 2%
Q 0 to 3%
L 0 to 5%
M 0 to 10%
N 0 to 20%
V 0 to 25%
W 0 to 40%
P 0 to 50%
X 0 to 70%
R 0 to 100%

Table 3: Single-component analyzer <CH4>
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Correspondence table of the possible measuring ranges
Table 4: Two-component analyzer <CO2/CO>
1st component <CO2> 2nd component <CO> 1st range/2nd range
1st range/
2nd range

Code

0 to 0.5 
/1%

0 to 1 
/2%

0 to 1 
/3%

0 to 2 
/3%

0 to 2  
/5%

0 to 3 
/5%

0 to 5 
/10%

0 to 10 
/20%

0 to 10 
/25%

0 to 20 
/25%

0 to 20 
/40%

0 to 20 
/50%

0 to 25 
/40%

0 to 25 
/50%

0 to 40 
/50%

0 to 40 
/70%

0 to 50
/70%

0 to 50 
/100%

0 to 70 
/100%

0 to 100% 
/Without

HJ JK JQ KQ KL QL LM MN MV NV NW NP VW VP WP WX PX PR XR RY
0 to 0.5/1% HJ
0 to 1/2% JK
0 to 1/3% JQ
0 to 2/3% KQ
0 to 2/5% KL
0 to 3/5% QL
0 to 5/10% LM
0 to 10/20% MN
0 to 10/25% MV
0 to 20/25% NV
0 to 20/40% NW
0 to 20/50% NP
0 to 25/40% VW
0 to 25/50% VP
0 to 40/50% WP
0 to 40/70% WX
0 to 50/70% PX
0 to 50/100% PR
0 to 70/100% XR
0 to 100%/Without RY

Table 6: Two-component analyzer <CH4/CO>
1st component <CH4> 2nd component <CO> 1st range/2nd range

1st range/
2nd range

Code

0 to 1 
/2%

0 to 1 
/3%

0 to 2 
/3%

0 to 2  
/5%

0 to 3 
/5%

0 to 5 
/10%

0 to 10 
/20%

0 to 10 
/25%

0 to 20 
/25%

0 to 20 
/40%

0 to 20 
/50%

0 to 25 
/40%

0 to 25 
/50%

0 to 40 
/50%

0 to 40 
/70%

0 to 50
/70%

0 to 50 
/100%

0 to 70 
/10%

0 to 100% 
/Without

JK JQ KQ KL QL LM MN MV NV NW NP VW VP WP WX PX PR XR RY
0 to 1/2% JK
0 to 1/3% JQ
0 to 2/3% KQ
0 to 2/5% KL
0 to 3/5% QL
0 to 5/10% LM
0 to 10/20% MN
0 to 10/25% MV
0 to 20/25% NV
0 to 20/40% NW
0 to 20/50% NP
0 to 25/40% VW
0 to 25/50% VP
0 to 40/50% WP
0 to 40/70% WX
0 to 50/70% PX
0 to 50/100% PR
0 to 70/100% XR
0 to 100%/Without RY

1st component <CO2> 2nd component <CH4> 1st range/2nd range

1st range/
2nd range

Code

0 to 2 
/3%

0 to 2  
/5%

0 to 3 
/5%

0 to 5 
/10%

0 to 10 
/20%

0 to 10 
/25%

0 to 20 
/25%

0 to 20 
/40%

0 to 20 
/50%

0 to 25 
/40%

0 to 25 
/50%

0 to 40 
/50%

0 to 40 
/70%

0 to 50
/70%

0 to 50 
/100%

0 to 70 
/100%

0 to 100% 
/Without

KQ KL QL LM MN MV NV NW NP VW VP WP WX PX PR XR RY
0 to 1/2% JK
0 to 1/3% JQ
0 to 2/3% KQ
0 to 2/5% KL
0 to 3/5% QL
0 to 5/10% LM
0 to 10/20% MN
0 to 10/25% MV
0 to 20/25% NV
0 to 20/40% NW
0 to 20/50% NP
0 to 25/40% VW
0 to 25/50% VP
0 to 40/50% WP
0 to 40/70% WX
0 to 50/70% PX
0 to 50/100% PR
0 to 70/100% XR
0 to 100%/Without RY

Table 5: Two-component analyzer <CO2/CH4>
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