K% e-Front runners

INFRARED GAS ANALYZER FOR HEATTREATMENT FURNACES

I DATA SHEET —

OVERVIEW

This gas analyzer (ZFG) is capable of measuring the concen-
trations of CO2, CO and CH4 components in sample gas.
Compact and lightweight design is intended, and a maximum
of 2 components are simultaneously measurable.

A high-sensitivity mass flow sensor is used in the detector
unit of infrared method. Due to use of single beam system
for measurement, maintenance is easy and an excellent
stability is ensured for a long period of time.

In addition, a microprocessor is built in and a large sized
liquid crystal display is provided for easier operation, higher
accuracy and more functions.

This analyzer is thus optimum for combustion control of
various heat treatment furnaces.

FEATURES
1

. Compact and lightweight design is intended, and a
maximum of 2 components are simultaneously mea-
surable; 2 components selected from among CO2, CO
and CHa.

2. A high stability mass flow sensor is used in the detec-
tor; The original optics (measurement block) minimizes
drift particularly due to contamination of a measuring
cell, so an excellent stability is ensured for a long
period of time.

3. Subdued interference from other gas components;
Interference from other gas components is insignifi-
cant, because the detector is a serial dual-layer type
transmission detector.

4. Easy maintenance; Because of single-beam system,
the measurement block is simple with no need for
optical balance adjustment. Therefore, maintenance
is easy.

5. Easy to operate; Operation can be carried out smoothly
in an interactive way through a large-size liquid crystal
display.

6. Abundant functions;

e Zero/span can be accurately calibrated just by
pressing the calibration keys.

e An error will be detected by self-diagnostic func-
tion and indicated by error message.

® Besides, a rich variety of functions are provided
including CP calculation value output, remote
range changeover input, range discrimination
signal output and output signal holding.
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SPECIFICATIONS

| Standard Specifications

* 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
CO:2 0to0 0.5% 0 to 100vol%
CO 010 0.5% 0 to 100vol%
CHa 0to 1% 0to 10%

e Max. 2 components measurable
® 2 ranges selectable
® Measuring range ratio < 1:5 max
e Measured value indication:
Digital indication in 4 digits (LCD with
back light, Automatic OFF function)
® |nstantaneous value of each compo-
nent
e Result display for CP calculation
(optional)
Display language: Japanese or English
selectable
* Analog output signals:
4 to 20mA DC, 0 to 1V DC,
0 to 10mV DC or 0 to 100mV DC
Non-isolated output
Analog output corresponds to measured
value indication in 1:1.
¢ Allowable load resistance:
4 to 20mA DC 550Q or less
0 to 1V DC, 0 to 100mV DC,
or 0 to 10mV DC, 100k or more
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¢ Contact output:
1a relay contact (250V AC/2A, resistive
load)
Instrument error (standard), range iden-
tification signal (optional)
All relay contacts are isolated mutually
from the internal circuit.

e Contact input (optional):
No-voltage contact (ON/OV, OFF/5V
DC, 5BmA flowing at ON)
Remote range changeover input, re-
mote hold input
Isolated from the internal circuit with
photocoupler. Contact inputs are not
isolated from one another.

e Power supply: Rated voltage 100 to 240V AC
Operating voltage 85 to 264V AC
Frequency; 50Hz/60Hz
Power consumption; 50VA max.

® Operation conditions:
Ambient temperature; -5 to 45°C
Ambient humidity; 95% RH or less, no
condensation

e Storage conditions:
Ambient temperature; -20 to 60°C
Ambient humidity; 95% RH or less, no
condensation

* Dimensions (H x W x D):
211 x 218 x 257 mm

* Mounting dimensions:
Panel flash-mount type (vertical mount-

ing on panel)

e Weight: About 5 kg

e Finish color:  Off-white (Munsell 10Y7.5/0.5 or
equivalent)

e Enclosure: Steel casing, for indoor use

* Material of gas-contacting parts:
Gas inlet/outlet; SUS304,
Sample cell; SUS304/neoprene rubber,
Infrared-ray transmitting window; CaFa,
Internal tubing; Toaron

e Gas inlet/outlet:
Rc1/4 or NPT1/4 internal thread (as
specified)

* Purge gas flow rate:
1 L/min (to be purged as required)

e External terminal:
Power terminal; M4 screw,
Others; M3.5 screw

Performance

e Repeatability: Within £0.5% of full scale

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

e Zero drift: Within £2% of full scale/week

e Span drift: Within £2% of full scale/week

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

¢ Interference from other gas components:
Within £2%

e Warm-up time: Approx. 30 minutes

—

| Description of functions |

e Automatic OFF function (standard):
After OFF time is set, the LCD backlight
automatically turns off when no key is
operated. Press any key to turn on.

e Qutput signal holding (standard):
By setting an output hold to ON, analog
output signal is held in the value just
before the manual calibration.

* Instrument error contact output (standard):
When the main unit is abnormal, con-
tact signal output is provided.

e CP calculation (optional):
The carbon potential of carburizing
furnace and conversion furnace are
calculated using furnace temperature
(fixed input value) and CO concentration
value (fixed or measured value) while
referring to CO2 measured value.

CPS x (PCO)?

. P=
Formula; C ~KTxPCO,

CPS ; Saturated carbon concentration (partial
pressure)
0.0028t-1.30 (800°C < t < 850°C)
0.0030t-1.47 (850°C <t < 950°C)
0.0034t-1.85 (950°C <t < 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)
T ; Rankine temperature (tx9/5+32+460)
* 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 termi-
nals are short-circuited.
Indication values will not be held.
* Remote range changeover (optional):
Range is selected by the contact input
signal. Changeover is effective only
when remote range setting is turned
on. In this case, measuring range can-
not be changed manually. When the
contact input terminals for each compo-
nent are short-circuited, the first range
is selected, and it is changed over to
the second range when the terminals
are open.
e Range identification signal (optional):
The present measuring range is
identified by a contact signal. When
the contact output terminals for each
component are closed, the first range is
selected, and it is changed over to the
second range when the terminals are
open.



| Standard Requirements for measuring gases | | Installation condition |

* Flow rate:

eTemperature:
® Pressure:

e Dust:
* Mist:
* Moisture:

0.5L/min = 0.2L/min

or 1L/min = 0.5L/min

0 to 40°C

5kPa or less (Gas outlet side should be
open to the atmospheric air.)

0.3um or less

Unallowable

Below a level where saturation occurs
at room temperature (condensation
unallowable).

e Corrosive component:

HCL 1ppm or less

e Standard gas for calibration:

Zero gas;
Span gas;

Dry Nz or dry air

Each sample gas having concentration
90 to 100% of its measuring range
(recommended).

Unusable at concentrations beyond
100%.

Standard gas sampling system

. P
Clean aw—un—ﬁ‘_g

e Mount the instrument in a place that is not subject to
direct sunlight, weathering nor radiation heat from high-
temperature objects.

If such a place cannot be found, a roof or cover should
be prepared for protection.

e Avoid a place where receives heavy vibration.

e Select a clean environment.

e Discharge the exhaust gas into atmospheric air at a safe
location.

e Avoid using the analyzer in an explosion-proof area.

Flow meter

M

Pump Cock
P i O IAnalyzer 1 Exhaust port
M . Pot |§| Membrane
; easuring | 0 filter
Filter gas inlet Filter

Zero gas Span gas @

@—{Controller|--1»To control valve

Note) This is the example of sampling which dose not contain water in the measuring gas.

Principle diagram of NDIR type measurement (For CO, CO,, CHy)

Quantity of infrared ray that is absorbed by the measuring cell is detected with the mass flow sensor.

Infrared
light source  Gas inlet Gas outlet
Y 1
L 1 =
HH
LI |
\ HH
\\ e Detector ~ —={® #j=— |[1mm[] :
LI | h
Mass flow 00 I
Motor Measuring cell sensor J:_E o 4
Chopper - ass flow sensor
PP Preamplifier (detection element of the
Display hot-wire wind speed)
Qutput

Signal processing
and calculation block
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CODE SYMBOLS 45678 910111213 141516
_ PG FIT T[T T TI-[ I
Digit Specification YYY IR YYYYI YY)
4 |Standard E
5 |Measurable 1st component 2nd component
components CcO Without
CO2 Without
CHa4 Without
CO2 Cco
CHa CcO
CO2 CHa4
6 | Gas inlet/outlet Rc1/4
connection NPT1/4
7 | Output signal 4 to 20mA DC
0to 1V DC
0to 100mV DC
0to 10mV DC
8 [ Modification No. 1
9 | 1st component, 010 0.5%
1st range 0to 1%
(See the page 5) 0to 2%
0to 3%
0to 5%
0to 10%
0to 20%
0to 25%
0 to 40%
0to 50%
0to 70%
0to 100%
Others
10 | 1st component, Without
2nd range 0to 1%
(See the page 5) 0to 2%
0to 3%
0to 5%
0to 10%
0to 20%
0to 25%
0 to 40%
0to 50%
0to 70%
0to 100%
Others
11 | 2nd component, Without
1st range 010 0.5%
(Seethepage 6) |0to 1%
0to 2%
0to 3%
0to 5%
0to 10%
0to 20%
0to 25%
0 to 40%
0to 50%
0to 70%
0to 100%
Others
12 | 2nd component, Without
2nd range 0to1%
(See the page 6) 0to2%
0to 3%
0to 5%
0to 10%
0to 20%
0to 25%
0to 40%
0to 50%
0to 70%
0to 100%
Others
13 | Display language [Japanese
English 2
14 | Option Without
With CP calculation value output
With Contact input/output
With CP calculation value output
+ Contact input/output
15 | — — Y
16 | Adjustment Standard
Heat treatment furnaces
Steel converter
Others

«cTOMOW

Ny —

IR NN

NIXTS<ZEZErOXcI

NIXTS<ZZIrOxc<

Note)
See page 5 and 6 for the possible
measuring ranges to be manufactured.

Table 1 to 3:
Single-component analyzer
Table 4 to 6:
Two-component analyzer

NIXTSES<ZZErOxXcI<

NIXTS<ZZIrOxc<

iy

Ow>» <

NO® >




Correspondence table of the possible measuring ranges

Table1: Single-component analyzer <COz>

2ndrange| Y J K Q L M N V W P X R
1st range Without 0 t0 1% |0 10 2% |0 t0 3% |0 t0 5% [0 to 10% [0 to 20%|0 to 25%0 to 40%]0 to 50% 0 to 70%10 to 100%

0t0 0.5%
0to 1%
0to 2%
0 to 3%
0to 5%
0 to 10%
0 to 20%
0 to 26%
0 to 40%
0 to 50%
0 to 70%
0 to 100%

T x|o[S|<|Z|Z||O|=|<|x
O|0|O|O|O|O|O|Oo|O|o]|0|0O

I

I

I

I

|

I

Table2: Single-component analyzer <CO>

2ndrange| Y J K Q L M N V W P X R
1st range Without |0 to 1%]0 t0 2% |0 to0 3% |0 to 5% {0 to 10% |0 to 20%10 to 25%0 to 40% [0 to 50%/0 to 70%0 to 100%

0t0 0.5%
0to 1%
0to 2%
0 to 3%
0to 5%
0 to 10%
0 to 20%
0 to 25%
0 to 40%
0 to 50%
0 to 70%
0 to 100%

o> |Oo|S|<|Z|Z|r|O|=| |z
O[0|O]|O|0|0|0|0|0|0]|0|0
|
[
[
[
|

Table3: Single-component analyzer <CHa>

2ndrange| Y K Q L M N V W P X R
1st range Without 10 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%

0to 1%
0 to 2%
0to 3%
0to 5%
0to 10%
0 to 20%
0 to 25%
0 to 40%
0 to 50%
0 to 70%
0 to 100%

T x<|o[S|<|z|Z[|O|=~]| <
(e][e]le)[e][e][e][e) (el (0] [e]Ke)
I
I
I
I
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Correspondence table of the possible measuring ranges

Table4: Two-component analyzer <CO2/CO>

1st component <CO,> 2nd component<CO>  1st range/2nd range
1st range/ 0t005|0to1 |[Oto1 |Oto2 [Oto2 [0to3 |Otob |0t010 [0to10 [0t020 |0to20 [0t020 |0t025 |0to25 |0t040 [0to40 |0to50 [0to50 [0to 70 [0to 100%
2nd range N% 2% (B% |B% |b% |B% [/10% |/20% (/6% |/25% |/40% |/60% |/40% |/50% |/50% |/70% [/70% |/100% [/100% [Mithout
Code | HJ JKJQ [ KQ | KL ]QL | LM | MN MV NV [ NW [ NP | VW | VP | WP | WX PX PR XR RY
01t00.5/1% HJ (@) O o (@) o O (@) (@) o (@) o O (@) o o o O o (@) o
0to 1/2% JK O O O O O O O O O O ©] O O [©] O O O ©] O O
0to 1/3% JQ O O O O O O O O [©] O ©] O O O O O O (©] O O
0 to 2/3% KQ O O O O O O O O O O ©] O O O O O O (©] O O
010 2/5% KL O O O O O O O O O O (©] O O O O O O (©] O O
0to0 3/5% QL (@) o o (@) o (@) @) (@) o O (0] O [©) o o o o o @) o
0to 5/10% LM - o o [©) o (@) (@) (@) o O (0] O @) o o o o o (@) o
0 to 10/20% MN — — O [©] O O O [©] O ©] O O [©] [©] [©] O ©] O O
0 to 10/256% MV — — - [©) [©] O O O [©] [©) ©] O O [©] [©] [©] [©] ©] O O
0 t0 20/25% NV — - - O [©] O [©) [©) [©] [©) ©] O O [©] [©] O O O O O
0 to 20/40% NW - - - O O O O O O O ©] O O ¢] O O O (©] O O
0 to 20/50% NP - - - O O O O O O O ©] O O (©] O O O ©] O O
0 to 25/40% VW — - - O O O O O O O ©] O O ©] O O O ©] O O
0 to 25/50% VP — - - O O O O O O O ©] O O ¢] O [©] O (©] O O
0 to 40/50% WP - - - O O O O O O O ©] O O O O O O (©] O O
0 to 40/70% WX - - - O O O O O O O ©] O O [©] O O O (©] O O
0 to 50/70% PX — — - O [©] O O O [©] O ©] O O [©] [©] [©] O ©] O O
01050/100% PR - - - @) o O @) @) o @) (0] O (@) o o o o o @) o
010 70/100% XR — — - O [©] O [©) O [©] O ©] O O [©] [©] [©] [©] ©] [©) O
010100%Mithout | RY - - - O O O O O O O ¢] O O (¢] O O O ¢] O O
Tableb: Two-component analyzer <CO2/CHa>
1st component <CO,> 2nd component <CH,>  1st range/2nd range
1st range/ 0to2 |0to2 |0to3 [0tob [0to10 |0to10 [0t020 |0t020 |0t020 [0t025 |0t025 |0t040 [0t0o40 [0to50 |0to50 |0to70 [0to100%
2nd range B% |b% |B% [/10% [20% |/25% (/5% [/40% |/B0% [/A0% |/50% |/B0% |/70% |/70% |/100% |/100%  [MVithout
Code | KQ | KL | QL | LM [ MN MV NV NW NP VW VP WP | WX PX PR XR RY
010 1/2% JK o (@) o o o (@) o (@) o (@) o (@) o (@) o (@) o
010 1/3% JQ ©] O O O O O O O O O O O O O ©] O ©]
010 2/3% KQ ©] O O O O O O O O O O O O O ©] O O
010 2/5% KL (©] O O O O O O O O O O O O O ©] O O
0to 3/5% QL ©] O [©] O O O [©] O [©] O [©] O [©] O [©] O [©]
0 to 5/10% LM - — - [©] O O [©] O [©] [©) [©] O [©] O O O O
0 to 10/20% MN - — - [©] [©] O [©] O [©] [©) [©] [©) [©] O O O O
0 to 10/25% MV - - - O O O O O O O O O [¢] O ©] O ©]
0 to 20/25% NV - - - o o (@) o (@) o (@) o (@) o (@) o (@) o
0 to 20/40% NW - - - O O O O O O O O O O O ©] O ©]
0 t0 20/50% NP - - - O O O O O O O O O ©] O ©] O ©]
0 t0 25/40% VW - - - O O O O O O O O O [¢] O ©] O ©]
0 to 25/50% VP - - - O O O O O O O O O [©] O ©] O (©]
0 to 40/50% WP - - - O O O O O O O O O O O ©) O O
0 to 40/70% WX - — - O O O [©] O [©] O [©] O [©] O O O O
0 to 50/70% PX - — - [©] [©] O [©] O [©] O [©] O [©] O O O O
0 to 50/100% PR - - - O o @) o @) o @) o @) o @) O O @)
0 to 70/100% XR - - - o o (@) o (@) o (@) o (@) o (@) o (@) o
0 to 100%/MWithout | RY - - - O O O O O O O O O ©] O ©] O ©]
Table6: Two-component analyzer <CH4/CO>
1st component <CH,> 2nd component <CO>  1st range/2nd range
1st range/ O0to1 [Oto1 |0to2 |0t0o2 |0to3 [0to5 [0to10 |0t0o10 [0t020 [0t020 |0t020 [0to25 [0to25 |0t0o40 |0t040 [0to50 |0to50 |0to70 [Oto 100%
2nd range 2% |B% |B% |[b% |B% |[/10% [/20% |/25% |/25% |/A0% |/60% |/40% |/50% |/60% |/70% |/70% |/100% |/10%  [M\ithout
Code | JK | JQ KQ | KL [ QL | LM | MN MV NV NW NP VW VP WP | WX PX PR XR RY
0to 1/2% JK O [©] ©] ©] O O O ©] O ©] O ©] O O O O O O O
0to 1/3% JQ O O ©] (©] O O O (©] O ©] O ©] O O O O O O O
010 2/3% KQ O O O (©] O O O (©] O ¢] O ©] O O O O O O O
0to 2/5% KL O O ©] (©] O O O (©] O ©] O ©] O O O O O O O
0 to 3/5% QL O O O (©] O O O (©] O ©] O ©] O [©) O O O O O
0 to 5/10% LM O [©] [©] ©] O O O ©] O ©] O ©] O O O O [©] O O
0 to 10/20% MN | O [©] [©] ©] [©] O O ©] [©] ©] [©] ©] O O [©] O [©] O O
0 to 10/25% MV | O [©] [©] ©] [©] O [©] ©] [©] ©] [©] ©] O O [©] O [©] [©) [©)
0 to 20/25% NV O [¢] ¢] ©] O O O ©] O ©] O ©] O O O O O O O
0 to 20/40% NW [ O [©] O ©] O O O ©] O ©] O ©] O O O O O O O
0 to 20/50% NP O [©] [©] (©] O O O ©] O ©] O ©] O O O O O O O
0 to 25/40% VW | O O [©] (©] O O O ©] O ©] O ©] O O O O O O O
0 to 25/50% VP O [©] ©] (¢] O O O ©] O (©] O ¢] O O O O O O O
0 to 40/50% WP | - - ©] (©] O O O (©] O ©] O ©] O O O O O O O
0 to 40/70% WX | - - O (©] O O O (©] O (©] O ©] O O O O O O O
0 to 50/70% PX — - [©] ©] O O O ©] O ©] O ©] [©] O [©] O [©] O O
0 to 50/100% PR - - o o o o o (0] O (@] o (0] @] @) o (@) o O O
0 to 70/100% XR — - O O O O O ¢] O ©] O ¢] O O O O O O O
010 100%/Mithout | RY - - [©] ©] O O O ©] O ©] O ©] O O O O O O O




OUTLINE DIAGRAM (unit: mm)

Panel
1.6<t<10

225

(140)

218
\
|
T

GAS ANALYZER

211
211

\
Panel mounting bracket
Power switch Display Operation part
223 (25) |
257
Gas inlet
‘ Rc1/4 or NPT1/4 (as specified)
e
Gas outlet . .
Rc1/4 or NPT1/4 (as specified) Panel cut dimensions
2065°
B Purge gas inlet
B Rc1/4 or NPT1/4 (as specified)
= B
- RI® Yo
:
Ol® Fuse (250V / 1A T
_Fuse (250V/1A)
(€]6)
e External wiring diagram
Power terminal .
M4 screw External terminal
CHA1
204 Ou(t::a-ﬂt —+ 1 1 Range identification signal
optional
| 5 12 (" (op )
External terminal M3.5 screw CH2
Ouct:HLi —* 8 13 Range identification signal
P L ( (optional)
- 4 14
CH3 —
Output,_ * 5 15 , Error contact output
L

- 6 16 Power terminal

CH1
. Remoterange ™ * | 7 17 .
Scope of delivery: input
L

L

Main unit (optional) -1 8 18 PE N
Panel mounting bracket x1 Remote raﬁ;ez,— +| 9 19 |+ — Remote hold J_— L@_l
input input -
Power fluse x2 (250V AC 1A) (optional) — - | 10 | 20 |- —J (optional) 1000 240V AC
Instruction manual; 1 copy 50VA

Optional items: Gas sampling device
Standard gas
Receiving instrument, etc
Ordering information
1. Type
2. Application and composition of sample gas (in case of
nonstandard)



A\ Caution on Safety

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