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This zirconia oxygen analyzer has a detector directly in-
serted into a flue, heating furnace or the fike 30 as to directly
measure the oxygen concentration in gas. Two types of
detectors are available, a general-use type for measured gas
temperature of 800°C maximum and a high temperature type
for 1590°C maximum, which may be selected according to
the particular application.

The general-use type consists of a detector and transmitter,
while the high temperature type is composed of a detector,
ejector and transmitter. A sampling device is not necessary
for either type.

Micro-processor based transmitter enables high perform-
ance and easy operation. it offers maintenance-free stable
measurement.

FEATURES

1. Sampling device unnecessary
Since the analyzer is an in-situ type, gas sampling devices
such as a gas aspirator or dehumidifier are unnecessary,
and stable mesasurements are possible free from main-
tenance.

2. Fast response
An exclusive flow guide tube and ejector which efficient-
iy utilize the flow of measured gas are equipped enabling
a fast response within 7 seconds.

3. High temperature gas measurabie
Heat resistant material used for the gjector and insertion
tube permit measurement of gas up to 1590°C,

4. Measuremant of corrosive gases of waste incinerator
The adoption of hydrogen chloride detector made of
corrosion-proof titanium assures optimum measurement
of exhaust gas generating from waste incinerator.

5. Possible for measurement in dusty atmosphere
Automatic/manual blow-off {option) enables the measure-
ment in dusty sample.

B. Excellent stability
A highly reliable heater with the heating element embead-
ded in ceramic is used for heating the zirconia cell o
facititate uniform heating and provide a stabls output.

7. One-touch calibration
Instrument can be calibrated by one-touch cperation.

8. Check function provided
The condition of sensorfflow guide tube can be checked
by ane-touch operation {option}.

9. Self-diagnosis function
Self diagnaostics requires little maintenance.
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(General-use detector)  {High-temperature detector)

Transmitter

SPECIFICATIONS

< General >
Measuring gas:  Oxygen in non-combustible gas
Measuring method:
In-situ type zirconia method
Measuring range: 1o 5/0 to 10/0to 26% O field select-
able)
Oxygen concentration output signat:
4 to0 20mA DC
{allowable load resistance 550{) max.)
Ot ivDC
foutput resistance 0.102 max.)
Simultanecus output with input/output
isclated linear characteristic versus oxy-
gen concentration
Repeatability: Within +0.5% of maximum output signal
Linearity: £2%FS
Response speed: Within 7 sec for 90% response {from
calibration gas inlet)

Power supply: 100, 1156 or 220V AC, 50/60Hz

EDS83-101%c
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Power consumption:
B0W max. (general-use typel, 210W
max. lejector type)
220W max, at startup {general-use type},
370W max. lejector type)
Warmup time: 10 minutes approx.
Cable: 24mm dia. cable of Bm standard length
between detector and transmitter install-
ed in flexible conduit

[Oxygen detector {type ZFK2, 5), Ejector {type ZTA)]
Measuring instrument:
General use ZFK2
Anti-corrosive type  ZFKD
Measured gas temperature:
— 2010 1680°C
— 20 to 800°C for flow guide tube type
{general use, anti-corrosive type)
- 2010 800°C or 1580°Cfor ejector type
Measured gas pressure:
—3to+3kPa
{ — 300 to +300mmH.0]}
Flow guide tubse: Two types available, general type and one
with blow-off nozzle
Flange; JIS bK 65A RF
Insertion length {(to be specified); 0.3, 0.5,
0.75, 1.0m (general type}
0.3, 0.5, 0.76, 1.0, 1.5, 2.0m (one
with blow-off nozzle}
Ejector: Probe for introducing measured gas inte
detector
Flange; JIS 10K 6bA RF
Insertion length; 0.5, 0.75, 1.0, 1.5m
{to be specified}
Ambient temperature: :
— 20 to 60°C for cable section
—bt0 100°C for sjector
125°C max. for detector flange surface
when energized
Structure: Crip-proof
Filter: Aluminum (filtration degree b0pm) and
quartz paper
Material of gas-contacting parts:
General use detector; Zirconia, SUS316,
SUS304, platinum
Anti-corrosive detector; Zirconia, titani-
um, platinum, SUS316 (flow guide
tbe)
Ejector; SIiC, SUS316, SUS304
Detector mounting:
Horizontal +46°C; surrounding air should
be clean
Quter dimensions: (L x max. dia.) 210 x 100mm (detector)
Mass (Weight):  Detector, about 1.6kg
Ejector, about 168kg (insertion length 1m)
Flow guide tube of Tm (general-use type),
about bkg
Munsell N9.5 (silver) and SUS metallic
color
Ejector air input: 5 to 10¢/min
Biow-off air input: 200 to 300kPa
{2 to Bkgflem?} {0.2 to 0.3Nm*/min)
Ejector exhaust gas processing:
Returned 1o furnace or flue
Heater temperature drop alarm output {ejector type):
Alarm is output below 100°C,
mechanical type thermostat,
1 NO contact of 200V AC, 2A

Finish color:

[Oxygen transmitter {type ZFN}

Indication: 3-digit indication (LED}
Contact output for failure:
1 PDT contact of 250V AC, 3A
{broken wire in detector heater, thermo-
couple etc.)
Contact output during maintenance:
1 NO contact of 260V AC, 3A
Calibration method;
One-touch calibration with switch
Optional functions:
Check of sensor failurefflow guide pipe
clegging
Manual/automatic blow-off function
{Ref. to time chart}
Blow-off contact output:
1 NQ contact of 260V AC, 3A
Output signal hold:
Output signalis held during maintenance,
blow-off, and sensor/flow guide fubse
check (hold can be released)
Power supply: 100, 116 or 220V AC, B0/60Hz
Ambient temperature:
— 1010 50°C
Structure: Rain-proof type
Material: Steel case, aluminum cover
Mounting method:
Mounted on 28 pipe or wall {to be speci-
fied)
Quter dimensions (H x W x D):
About 410 % 242 x 160mm
Mass {Weight): About 11kg {excluding cable}

Finish color: Munsell E4/N8 (cover),
Munsell EZ2/N4 (cass)
Pump: Can be built in for air point adjustment

{option)
Gas changeover cock {option):
For air and zero adjustment, for standard
gas changeover; connection port size
Rc1/8 internal thread
{union for $6/¢4 tefion tube)

Blow-off time chart (option)

Ts ‘

* Blow-off cycle —
{Signai hold time)

» Blow-off time

|_l2_
T
Dl

* Qutput signal
Measurad
value j
! Hold | output | Hold ‘
i T [ i

T1: 12124 hours {selectable)
Tz : 30 seconds {fixed}
T3 : 80 seconds {fixed}

Pl



CODE SYMBOLS
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Deascription

Specifications
General use
4 Anti-corrosive

Measuring range
0to 5/10/25 vol. %0,

i | Optional function

-1 Without

i--| With (sensorfflow guide check,
manual/automatic blow-coff)

Calibration: device
Without
With changeover cock

With changeover cock and pump
{rmust be specified B with A in 6th
digit}

v | Power supply

-1 100V AC  BO/GGHz

-+ 115V AC GO/60Hz
4 220V AC  BO/BOHz

Exclusive cable
{Powaer and signal cables are wired
using flexible conduit.}

Without
Tr~4-1 Bm
Other (max. 20m}

Mounting method
14| Panel mounting
211 Pipe mounting

Note: When cable length is more than 20m
{(Max. 100m}, power cable {2Zmm? or
targer} and 4-core special cable {sensor
signal and thermocoupie compensation
wire, Code TK745326P1) should be
wired.

SGOPE OF DELIVERY

Deatector related: Deatectorx 1, Viton O-ring x 2, mounting

Detector Transmitter
12348678 a 1234868878
iz]Flk | f3|@ Description HEY
{ ; Application
: General use
Anti-corrosive {for waste incinerator}
i | Rain-proof caver
c--| Without
b with
1 | Flow guide tube
£ Without
A 4+ With L= 300mm
B With L= B0Omm
CE-t 4 With L= 750mm
Dhedemeededd With  L=1000mm
Ur i-+-4 With L= 300mm
VI ;71 With L= 500mm For anti-corrosive
With L= 780mm
X --1 With L=1000mm
J b With L= 300mm
K} -{ With L= 500mm
L 4 With L= 760mm | With blow off
k- -4 With L=1000mm | nozze
NE-i 4 With L=1500mm
P 1+ With L=2000mm
Z ; Other {consult Fuii}
Power supply
1f----5---1 1007116V AC 50/60Hz
3l--d-bo| 2001220V AC 50/60HZ
Specifications
(OF-4 Standard
Replacement detector
123 45b6 78 2
z]¢]x Description
Application
General use
Anti-corrosive
Power supply
Thmmmmmmmee 100/118V AC bO/BOHz
Ji-----ee-] 2007220V AC 50/60H2

Ejector

123458678

Eull

]

Dascription

Measured gas temperature
For high temperature {max. 1590°C}
For general use {max. 800°C}

m )¢y wm

: Insertion length [mm!}
4mmeee 500

Power supply
100/116V AC  BO/BOHz
2001220V AC  50{80Hz

screws {Mb x 16) x 6, thermal stickerx 1,
flow guide tube (as specified), ceramic fil-
ter x 1, rain-proof cover (as specified) x 1

Transmitter related:

Ejector related:

Transmitter and mounting brackats {1 set,
specify mounting method)

. Exclusive cable inflexible conduit, acces-
sories {power fuse x 2}
Changecver cock half unignx 3
Ejectorx 1, insertion tube x 1, M16 nut,
washer x 4, packing x 1

Iterns prepared separately:

Zero point calibrating standard gas, re-

duction valve

010 b% range; 0.810 1.3% Ou/N2

010 10%, Ote 25% range; 1.651t02.0%

Ou/N3z

* Pressure regulator with standard gas
flowmeter {Type: WR11FS)
{2ry pressure bOkPa {0.bkgffem?},
flow O to 2£ /min)

° $6/$4 teflon tube, piping
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Recommended davices:
2-way solencid vaive
{Supplier: CKD Co. Japan)
ADK11-16A-02C-AC[_ IV

{for blow back)
[ ]: AC voltage
Connector size: Rel1/2

Flowmster
ZBD42203 {0.2 to Z€/min)
{for calibration)
ZBD42403 (1 to 104/min}
{for ejector)
Connector size: Rcl/4
Reducing vaive
{Supplier: SMC Co. Japan}
AR4G0-04-BG
{for ejector and biow back)}
Connector size: Rcl/2

CONFIGURATION OF DEVICES

Cautions

« [ combustible gas (CO, Ha, etc.) Is contained in measured
gas, it is burned in the sensor which results in error in
measurement. If corrosive gas {Sivapor, alkali metal, P, Pb,
gtc.) is contained, the life of the sensor is shortened.

» When the measured gas temperature is high {300°C or
more}, relocate the flange away from the wall sc that the
temperature on the detector flange surface lowers below
the specified level.

Mount the flow guide in the direction of reducing the flow
of gas.

» When installing the instrument in a place with much dust,
mount the flow guide tubs aslant. Mount the flow guidein
the direction of reducing the flow of gas into the detector.

s \When using a waste incinerator, automatic blow off with
Hlow guide is prohibited (to protect the flow guide tube from
carrosion due to draining). It should be done manually
when the incinerator has stopped and the indication is
stabilized.

The configuration of devices differs according to the conditions of the gas to be measured.
Select a suitable combination using the following table for reference.

Measured gas Component devices
Tempera- Applica- Detector Transmitter Ejector Solenoid Flowmeter | Flowmeter
ture tion Dust | Gas fiow e type type vatve ZBD422 | ZBD424
800°C General Little With ZFK20A w0 D | ZFENTIE — — O —
meax. use
Much With ZFK200to P | ZFNTTA — O O —
Little Without ZFR203Y ZENT1O 7TAZ — @) O
Much Without ZFK20Y ZFNTTA ZTAZ O @] O
For antl- ; i —
O GSvE Litile With ZFKBOU 10 X | ZEN310] — — @]
ffor waste . | Much® | With ZFKBCIto P | ZFN31A — o C -
8006°C General Littie With / Without | ZFK20Y ZFNI10 ZTAZ — O O
max. use
Much With / Without | ZFR20JY ZENTTA ZTA2 @] @] O
1580°C General Littie With { Without | ZFK2E1Y ZFNT1T ZTAY — O O
max. use
Much With { Without | ZFK20TY ZFNT1A ZTAT @] O O
Nots: Automatic blow off is prohibited {to protect flow guide tube from corrosion).
When zircenia ceramic stabilized with yitrium is heated to Fe RT in P11{03)
a high temperature, it becomes a soiid electrolyte in which A4F 7 Po{0y)
only oxygen ions can move. An electrode action shown b
Y OXYGS . . v —50.7 log L1492 v (ar 8000 C)
the following equation cccurs with regard to the axygen con- P2 {O2)
centration Py, P [Py >P53) at the sides of the platinum elec- P, (O4): Reference {atmospheric) oxygen concentration
tredes snameled to both sides of the zirconia element. 20.6%

P, side electrode: O, +4e=»20" ~ (cathode)

P: side electrode: 207 7 =0, + 4e (anode)

This means that the oxygen icns move from side Py dur-
ing high oxygen concentration to side P2 during low concen-
tration. The force used for moving these icns is an electro-
maotive force (E) shown by the following equation.

P2 {0z} Oxygen concentration in measured gas
Therefore the unknown oxygen concentration P2 (Os) can be
determined from the electromotive force (E).




CONFIGURATION

Flow guide tube type

Flow guide tiube

Gas temperature,

Max. 80G°C

Ejector type

—
Gas temperature,
Max. 1590°C

Reduction valve

Retia {not required when air
(Upper side biow port  Blow off prassure is 200 to 300 kPa
should be selected.) {200 to 300kPa Solenoid valve |2 © 3kgfiem?))
{2 to 3kgficm?}) .
/ Alr supply
8 Rain-procf cover 1BASGP or equivalent 1BASGP ar equivalent
Detector
{ZFK2
ZFKB)
ﬁ-— = = . .
Rain-proof flexible
B conduit, Max. 20m
BRERRE
Transmitter ‘5 o Z?m’f‘
1 (ZFN) outpy
4-core Aty B o
= =
CelifR thermocouple 4|— [ 1 —d—
Calibration gas, output M3y ESWE:r
$6/¢4 teflon tube 2_core o PeY
{option ftem)
Hegter power supply 2 E[ T Eiow ot
) oW O
E S contact cutput
Changeover cock Span calibrating gas (air)
[

L

Flowrmetsr

Ejector (ZTA} Ejector (5 16 108/min)

Zero calibration gas JL;_E]

Standard gas

11— Power supply
-_—
¢ |---= Heater temperature

= drop alarm output

{ZBM)
Reduction valve
Flowmeter {not required when air
(ZBD} pressure is 200 to 300 kPa
. 12 10 3kagftcm?})
rvT] Joint
&/ [ ] ;\I;_' Air supply

d6id4 copper pipe

#8146 copper

¢
Detector (ZFK2)
— -

P Jou

Rain-proof flexible
conduit

Transmitter

Solenoid vaive

pipe $8i¢6 copper pipe

410 20mA

Cell!ﬂ §|—
2-core | thermocouple (ZFN)
o cutput 5 =
4 —
He T
Heater power supply 16

DC output
Power supply

o + 7
19
' 20-_—_r——
o
27
=) (2

Blow off contact

Changeover coc K]

[¥]

S

Fiowmeter

Zero calibrating gas

pan calibrating gas (air)

output

Standard gas
{7BM}
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OUTLINE DIAGRAMS (Unit: mm)

. ) Detector (ZFK2) External connection diagram
Rain-proe! cover {option)
__Approx. 140 $67 Heatar A Flemeant cutput
Approx. 107 Approx. 65 /\
) 8 t t + — -+
Terminal box 2.5 3 2 3 ‘ 5 8
‘ Siack White Red White Yellow Blue
e ——— e — —— — —— — e e \ 4 /
1{ i 2-core cable 4-core cabls,
! T Cable
H
8
S
H
! g
; \ il
R i
5
=8 i} Filter
2N
[ <9
Cable giand )
Calibrating gas inlet, Loy
$8/¢4 taflon tube F
Flow guide tube
Approx.
14 L 2Q #1565
£=0.3m #1390
G.5m ]
- 0.75m
i 1.0m j
-
BT OIS
{ =N
-'I_ _____ )) ZFK2 [E@
[l
. / [ D!
ra=r-
-
1L
[ wow B
€23
=3
p——
Detector .
L
Flow guide tube
{with blow off nozzie}
Approx.
18 L ___20
w2 L=0.3m
0.5m
0.75m
‘$ F.O0m
1.5m
i 2.0m J
iy v
1
; sl o ZFK2{ 1]
-_‘__| @i o
H -| e Y l
—t
-J’F‘i E
Al Eb
LAy Blow-off air iniet &
&
Selact upper blow port
| {for draining} before installation.

Detactor
With plug,
A-Re1td 8-1;5 15



Rain-proof cover {option}

Detector {ZFKb)

External connection diagram

Approx, 140 567 Heater R. Elemeant cutput
Approx. 107 Approx. 66 $45.4 /\
Terminal box : #%8 ! ! ;i ] ~ i
; 2.5 1 2A 3 4_ 5 6
i \Black White Red White Yellow Bluej
\2fcore cable 4-core cable,
— Cable
q
g S8
s ey
g
: 5
=|we Filter
Sl
2.4
Cable gland
Caiibrating gas inlet,
$6/¢4 teflon tube
Flow guide tube
12 L Approx. 4.0 $155
L=0.3m #130
0.5m
- 0.78m
1.0m
[
A ZFKBO]
P QB
| RS 1
|- [
il X
A
E-3
£z3]
9
Detector
Flow guide tube
(with blow off nozzle)
Approx.
18 L 26
3 L=0.3m
i 0.5m
0.75m
ﬁ‘- 1.0m
T '
1.bm
4 2.0m
a1
5 e
g ol 5 \ ZFK5]
: ~ i Bl B B 1
R P!
O fi_
PR
Pl ST s
%;ﬂ ' Blow-off air inlet
=
o Select upper blow port !
— {for draining) before instaliation. |
Detector ! B-g15

With plug,
4-Rclid
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TFransmitter (ZFN) External connection diagram
Panel surface mounting lgo 4-¢10
T f— 4-core cabig
1 (ORONORCY
S Pa—
ol 4 ° |sizls!d[555[7!3'9[:0!:;}12{13|14]
o 4l
oy e R
=3 Lt L L4 Lz
i <L INPUT R FOUT v OouT
H EL e Element Thurme- Current  Wollage
il m input couple  output  eutput
Approx. |
160
Pipe mountmlg Approx. 160 g 234 249 2-core cable
D i —
| of"
| ‘
o (% f¥5|15|17|18|19!20!21}22[23‘24|25!26|2?J25J
5_ J_ NCCOMMNG fND NO
g e L LLETT
o Heator Pump Power Alarm Mainte-  Blow back
<f powsr supply ceptact  nance  contac!
[ supply - contact
2B pipe for mounting L Notes: (1} (D) to (8 are detactor terminal numbers for cable.
Cable gland

. (2} Terminals 17 and 18 are option or for power supply {
{J;}gtnffﬁﬂiaw of external pump. '

85 1125 75,25

o
NY D H
iola]4
Cable gland | )

S/ S———

i27 30 |30

4-¢22 twith rubber bush}

Ejector (ZTA)
4-M16 bolt
L Approx, L |_g 190 170
N P |
3 Sy T . L I
Gas inlet o 1 = - o [ _d;--f}g‘ 5:
S A= . F
= [T
-E ~ J;“E :}%:f;:
E—ﬂ L& ‘
v | o0 | 7 ! 1o [ 1500 [ RS % - é o
3| R Ppiem Detectar
View from ‘P’ 35 } {ZFK2)
140 Blow back air Intet i
40
B ./ UISIoResRR) o 50 g 15 |
1 Ejector air infet
wy © Cabie gland
=4 (Rc1id} (A15C)
Y - »
- = External connection diagram
[ [2[3]+]s]
Ejector air outlet T T l l
(Rct/4) 100V 1o 115V AC  Heater temperature drop alarm

50/60Hz

Fuiji Electric Co.Ltd.

12-1 Yurakucho 1-cheme, Chivoda-ku, Tokyo, 100 Japan
Phone:Tokyo 3211-7111
Telex: J22331 FUJIELEA or FUJIELEB
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