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General Description

HidAE M BEE T ARG BN S EMRAMNALK)S, BT H R
ARG EATFAMEF IS, PRl 588, SN EEFRER
BRSBTS ARI W FEECTT - BHWE T 2R %18 T #l <4 5 thom S 7%
X—HF R, AIRUFER KK F EiA &M TR AN RA W Ka 5w, MHE SRS
BT A FEAS A, B I KA SRR KRS TR, B ECE T R A AR ML T 48 M.

type straight-inserted zirconia oxygen analyzer is a successful new type oxygen
analyzer referring to many years of domestic and overseas research outcomes and
practical experience. It is designed to analyze oxygen content in smoke from various kinds
of industrial boilers, ovens and heating-furnaces. The product mainly features with its
unique structural design of the oxygen probe and the chemical prescription of platinum
electrode. In addition, the manufacturing process of the new analyzer fully considers the
extreme complexity of furnace gas components to be measured, which enables sufficient
lifetime of oxygen probe applied in the condition of horizontal straight insertion. Besides,
single-chip ' microprocessor is the key for signal transmission, with which most of
instrumental functions can be achieved via software, while the hardware configuration
reinforces the anti-interfering treatment of instrument.

MR HERBNEETEUAT, ERERKINEEFHSG, FENRAESERLERMENHNA
B IIRE R TINEE ). ARSI EALEE AR 7 T 58 BE A k&R L2 RAGKRTE S H#Ras Ty
RefuE TmARASS, REAFINT:

Start with improving reliability of oxygen content measuring value; prolong constant
using lifetime of oxygen probe;: make instrument own functions of self-diagnose and anti-
interfering marched with requirements of oxygen probe. Great improvements for instrument
have been achieved including improving zirconia prescription, perfect metal process of
zirconia head and achieving intelligentize of instrument signal transmission etc. For details
as following:

(1) BEMERNR ARG LE, THAAFRANBIENBER.

Improving zirconia prescription and firing process can make it have higher
conductance ratio and density;

(2) SR BRI FRIT KB T 2RI R R ER YRS AP a BB H S,
Porous platinum electrode chemical prescription and manufacturing process enable
zirconia probe having sufficient lifetime in boiler smoke;

(3) IEHEZHEHBRERE.

Instrument has many choices for linearity scale.

(4) DERIBEEH RN B FHR R A 2 T AL SR FHEIE B 2K
Temperature-ascending curve presented in control system of instrument temperature
can meet the requirement of temperature-ascending speed of zirconia material.
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(5) URFEFETRELENHZH IR
Instrument signal has essential self-diagnose function.

—. TERE
Operating Theory

AAAAE IR Z L SR B, AL Rt —#E, BEABAE M, TEM BRI,
P A [ 1 A I .

The instrument, as well as other battery, has half and two batteries in accordance with
components of concentration cell theory. Between two electrodes, zirconia will be used as
solid electric medium. ‘

iR, UEEBH A EIRER, BER T RIRERM, BibBEEHMR PR Nemst A
L, B |

Under high temperature, concentration cell is formed when two sides of zirconia have
oxygen concentration. Electromotive force value of batteries can be calculated in
accordance with Nernst formula as following:

_RL, PO,

E= n—;
nk PO,

XA

In the formula:

E—RZEHAH, mV,

E stands for concentration cell output, mV;
n—rTHBE, i 4 |
n stands for electron transfer coefficient. Here is 4;
R stands for ideal gas constant, 8.314 W-S / mol;
R—EMS A% %, 8.314 W-S/ mol;

F stands for Faraday constant, 96500 C;
F—ER 28 %4, 96500 C;

T stands for absolute temperature, K;

T—45HRE, K;

P"O, stands for high concentration side oxygen partial pressure
P"Or— R W E MRS s 5

P'O, stands for low concentration side oxygen partial pressure
PO M5 [

% et TARRBEE 2 T T00CH, EXb: £ - 4526110 f;g

When operating temperature of battery is fixed in 700°C, the above formula will be
di bsXnTan, 7R 700°CHY, 4B/ B — IS R A R(20.6%) N, HiRZE Rt B Eh A E, B
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AL A B A B — R e, R A AR B3 T O B UR .

We can know from above formula, we can calculate the other side oxygen partial pressure of
solid electric medium based on concentration cell outputting electromotive force E under the
condition that the temperature is 700C, one side oxygen partial pressure of solid electric
medium is air (20.6%). This is oxygen measuring theory of zirconia oxygen analyzer.

=. EREASH

Main technical parameter

3.1 MEiHE Measuring range
BR: 0~25.0%0,: (ZMHFER)
Display: 0~25.0 %O,(display three figures)
R (&) 0~5.00 %05, 0~10.0 %0,, 0~25.0 %0,
Output module(linearity): 0~5.00 %0, 0~10.0 %0;, 0~25.0 %0,
3.2 WEKE: 3% (HERRE)
Measuring precision: 3%(full scale)
3.3 WpET . <5S(90%3 & 1)
Responding time: <5s(90% measuring value)
3.4 WEERE: 70021°C
Temperature precision: 700+1°C
3.5 E/-A%: Displaying content:
£ (0.%). oxygen concentration(02%),
##H(mV). oxygen potential(mV),
IR (C)~ furnace temperature (C),
m#eE (V). heating-up voltage (V) ,
#ELE. TR (0.%). upper-lower limit of scale (02%) ,
W& E. TR (0.%). upper-lower limit of alarm (02%).
3.6 BARE: WLFHHBKIE, WEL. TRIEE,
Keyboard enactment: zero potential correction of probe, enactment of alarm upper-lower
limit
3.7 HEWINAERHERHFTS
Identifying symbol of self diagnose content and failure class
E—0 #H=ELEM
E—O0 oxygen content upper limit
E—1 #HETR
E—1 oxygen content lower limit
E—2 REREE)
E—2 temperature abnormity (high)
E—3 REREUL)
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E—3 temperature abnormity (low)

E—4 JHERHE @Y

E—4 temperature-ascending abnormity (fast)

E—5 FHEFW(1F)

E—5 temperature-ascending abnormity (stop)

E—6 H#HRHE

E—6 oxygen potential abnormity

E—7 WA

E—7 break

3.8 Hil: 0—10mA =i 4—20mA

Output: 0—10mA OR 4—20mA

3.9 fEkAIFH: 0-1.0 kQ (0-10mA #it), 0-500Q(4-20mA i)

Load resistance: 0-1.0 kQ (0-10mA output), 0-500Q(4-20mA output)
3.10 EHELKEH:0.2m. 0.4m. 0.6m. 0.8m. 1.0m. 1.2m.
Length of oxygen probe: 0.2m, 0.4m, 0.6m, 0.8m, 1.0m, 1.2m

M. ERFX4

Operating condition

4.1 FESHBB/NOERAEL

Operating condition of signal converter

411 B EIREN TSR SBRREMESE, FERERELT.
Installation environment of instrument shall be far from flammable, explosive and strong
corrosive gas. And it shall be ventilative.

41.2 THERXEEE: 0-50C

Working environment temperature: 0-50C

4.1.3 THERERE: <90%

Working environment humidity: <90%

414 ftEEHE: 220V.AC+10% 50Hz

Power supply voltage: 220V.AC+10% 50Hz

4.1.5 ThFHFE: <200W

Power consume: <200W

4.2 FHLMBIHRREN

Site installing condition of oxygen probe
SR I A B 2 B B At
Site installing of oxygen probe must meet the following conditions:
421 BRESGE:
Keep away from shaking occasion;
4.2.2 BAH LB T,
Have enough working space;
423 RIRERME N EAMRIEEEN. (E<IRE<7007C)
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Smoke temperature and pressure shall be controlled within the stipulated range of
instrument. (Smoke temperature is less than 700°C.)

. UEEAIAR

Instrument component

BEMSHERL. FoBns (ARELER) RAXMEARK.

The whole instrument is composed of oxygen probe, signal converter (oxygen content
transmitter) and relevant accessories.

5.1 & #:k Oxygen probe

FHCLHPIARE .. FNEE. A, WEREE, BREEUKREFEERAAK. B EERH
LR ARG, IEMBEANEERES R, RRdHE.

Oxygen probe is mainly composed of dustproof equipment, zirconia tube, heating electric
cooker, temperature-measuring thermocouple, junction box and shell body etc. The whole
equipment is fully enclosed to improve using lifetime.

FABE RN BHZL, HEFERRERIMGS, THNNERRRRIZIES, LRk,
Zirconia tube is the key of inspecting instrument, which can produce oxygen concentration
electrical potential signal. Pay attention to avoid strong shocking while using it. Otherwise,
damage will be caused.

SRk IR AP O/ E R SR AL B T B8 TAERT R NRE, REKmMBPrHdaG, £T2 M7
FHRPLE. B TERIASHFAMAEE, FHmERT 700CHIAETMREER TIE.

Heating electric cooker in oxygen probe helps to provide normal operating temperature
needed by zirconia element. Special treatment has been made on process for prolonging
lifetime of heating electric cooker. Oxygen probe still can work under environment
temperature lower than 700°C, because of being equipped with heating equipment.

5.2 {55 % ¥ 2 Signal converter

ZrO,- I RN E B B AT NS SR 3 SLhr L R—NMDEIE RS, HR A PUEN P R R
.

Signal converter of ZrO,- Il type zirconia oxygen analyzer actually is a small measurement
and control system with single chip as center control system.

¥k HERLERME S (EH . HEBH) SRR 0-10KHz HAE S, ZtHREEEEEN, XA
WK DGR A ERE R, AR T K AR BT R TR, Refs MR m iR
&, FiRRES TRBPTREE S . NHBEFFEh FHREFNFEFAR, B R AR AR
g, ETEH. mEershae, LS ARBP NERGE. BFEHXHT =F 58 RIETE
HEORERE, XEWK. PRMTE, RAEREMEREER, RmEsRANER PID #E. 5557
o 25 1) SR A 0L 1

First, individually transform analog signal (oxygen potential and thermoelectric potential)
from oxygen probe to 0-10KHz frequency modulation signal; then, deliver frequency
modulation signal to computer after photo electricity isolation; using frequency modulation
method can separate input and output of instrument, which can eliminate interference
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caused by great current jump and conquer high common mode voltage. In doing so,
anti-interfering ability of instrument is greatly improved. Applying procedure consists of
main procedure and sub procedure. All procedures are compiled by using module
structure.

It is easy to amend and add software function in order to meet special requirement of
different customers. Three floating point numbers is used by procedure calculation to
ensure precision of calculation. Linear interpolation is adopted to calculate oxygen
concentration and furnace temperature. PID formula is used to control furnace temperature.
The figure of electric theory of signal converter is as picture 1.

Wi {EKA break inspecting

ViA—pte—gg—| 1 | [EfLED B
#

e e g I

o —FaERE— e ¢ e
ks

L EEEi33

F818 thermocouple ; Hk magnify ; JtE light separation ; #J% plastic ; 54l computer; =4z LED
&R three LED displaying: +f7%#t ten figure keyboard;

Hifp electric cooker ; [EZAS4kHL 25 solid relay ; JtFaidt F4M light separation zero-pass inspecting ;
R alarm ;  Hittoutput ; FIRk oxygen probe ; {ES##:3¢ signal converter.

A1 ESELRBeRBER
Picture1 the figure of electric theory of signal converter

7. EHRE

Instrument mounting

6.1 B AL B i 4 Position selection of sample point
I ARRNA: Rules for selecting sample point
6.1.1 FTEASAEREPUE B L 2RE R UER, BRGEERGRENS:
Gas sample selected can quickly reflect changing circumstantiality of process status,
that is, gas shall have representative.
6.1.2 BEESHRE. K. REBESHEAN LK,
Temperature parameter, pressure parameter, flux parameter etc. of sample points
should not have great changes.
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6.1.3 FURKLIH N IR NIA BINRIE S FAL, BEARIER ;
Inserting depth of oxygen probe shall reach airflow position of flue in order to avoid
dead district.

6.1.4 V)RTEEIE. MHIE AT HEFE;
To take samples at the bottom of tube and flue is forbidden.

6.1.5 B mifTi P . FEN O, 75N E IR R E,
There should be no leakage from stokehole and flue near sample points, which may
cause measurement tolerance.

6.1.6 TEEFE/AS TEY . KENM T

Sample point should situate in place easy to maintain, examine and repair.

6.2 S k%3 Oxygen probe mounting

FRLMZESRE 3. B4, #4T

Please according picture 3 and 4 to install oxygen probe

KERE BS% FRI REZE RIPT IXR | 4% ol SonRH

\[[éﬁf Lk 11
P A !

B2 EiXRLHBRTER B |REKERE=ZRY
Picture 2 Sketch map of oxygen probe Picture 3 Mounting flange size of oxygen probe
K484 fasten screw ; #EZ & junction box ; % £l line-punching hole ; % $¢% = installing
flange ; {f47% protecting tube ; i iE#% filter; #8242 Screw
-] T6mmiEE EZ

Nz

9%
§0-100gy Bmn
B4 BEPE ENERARR LS

Picture 4 Mounting flange of oxygen probe welded on furnace wall
¥&E fumace wall %24 short tube 742 flange JESift smoke airflow 24 welding

FIEE TN EE' 5
O 0OO0OO0OO0OO0OO0O
AR MY e T
E5 ¥R\ eHE
Picture 5 Converter figure
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TS I L= ) O76mm WA KT, HERETF AN B EEEE), F—A 076 KIfL, ¥
VLKA R b, BENERIEBEEEAR . NTRARPRE, fReRFRrEs,
O76mm A& MARSE CRIE B E K A ORI RS, SRR SR, B KT 60mm.
HAEE: BMRIEEEETSFHRREBRZEMER, BNRERRE. CHEERLBAET, AEWEEE
FHRLE LR L 2-4mm ERARE, X4 MR, FHARSE.

Machining equipment shorts with ®76mm flange in advance; choose sample (furnace wall
or tube) to take samples according to requirements; open a®76 hole; weld shorts to
equipment by horizontal method. Leakage on welding place is forbidden when welding. For
boiler flow with excessive heat, after selecting position of sample point, ®76mm equipment
shorts should be appropriately prolonged to pass through heat preservation brick of furnace
body in according with heat preservation degree. Then it should be tightly welded to steel
shell of furnace body with more than 60mm length protrusion.
We must pay attention to the sealing between equipment shorts and heat preservation brick
of furnace body. Leakage is forbidden. Insert oxygen probe into shorts; asbestine cushion
with thickness of 2-4mm shall be put between short flange and oxygen probe flange; screw
on 4 bolts tightly so that leakage is avoided.
HAEBTRINSHSERETSAANTRELN RLLAKERE, SHSNEESEOBRAT R
RBEPEENROME(FTARS E)BEER T, UK.
Note: Because sample gas of probe is provided based on air natural convection,
probe must be horizontal installed. Connecting of sample gas and standard gas
should be in down direction. Gap position of protective tube on probe head should
also be vertically down. In doing so, dust can be proof against.
6.3 15 5 H ¥ %¥ Signal converter mounting
FREBRSAMER: KPxEEXE  160%80%250mm
Size of signal converter: horizontal x vertical x depth 160x80x250mm
CFEREPFF AR KExEE 152"'x76"'mm
Hole size of instrument panel: horizontal x vertical 152*'x76"'mm

5T R AR FIBEHUAC 2 10 2B R SR a2 LR AE DGR b, IR A B UCRRIFE N .
Signal converter is installed on instrument panel by installing splint and screw. It can also
be installed in protective box of site instrument.
6.3.1 {5 5 as SRRK L M AER
Connecting between signal converter and oxygen probe
GO SR T R AR T I, BN BERAH : SRS S RBEHREA RVWP2x1.5 T R
TSR . BERRAMERRE, KA KHES KX-G B 2x1.5 WM AN LB . B
MARFER, KA RW2x2.5 ZHHBRK K. & 5RRBSEHRLZHPEL RE 6,
Signal converter panel is installed in control room, while oxygen probe is installed in site.
Connecting wires between signal converter and oxygen probe are including the following:
Two pieces of Oxygen potential signal wires; using RVVP2x1.5 type shielding two cores
cable to install; Two pieces of thermocouple cold end compensational cable: using K type
KX-G 2x1.5 shielding two cores compensational cable to install; Two pieces of electric
cooker heating wire: using RVV2x2.5 two cores cable to install. Connecting picture
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between signal converter and oxygen probe is as following picture 6:

8 13

.-

Ad590 ﬂl;kF# ﬁill

| -— |
\ ! !
\ i i
\ 3 i
‘ |

S 4-20mA  220VAC

+

Hif& thermocouple; FitP#%4] electric cooker control; 4% oxygen potential; 4 E7¢i%3% oxygen
content transmitter; % #%:k oxygen probe
K6 f5oiisssfiEeRl

Picture 6 Connecting picture between signal converter and oxygen probe

6.3.2 HEAM NTER FHIEK:

Notes for wiring:

6.3.2.1 I#EEESENDITFE;

Heating wire and signal wire shall individually pass through tube;

6.3.2.2 HEMAS. PRBEEIMEE SRR ERMENETL, Hn NyE Rk EfiER.
Oxygen potential signal wire of zirconia tube and temperature compensational signal wire
of thermocouple are all signal wires of polar. So, pay attention to connect polar correctly
while mounting.

t. EHAFE
Operating method

{55 ¥ 8RN Usage of signal converter

7.1 FFHLERA B Switch-on and status description

BEESHERSTNERE U, FSHRUBSCETIERS, MG, ErEER—"F/9,
FoRFHLIEE, 28 EHARFTHRRE, BERBEEXERVVURRE, BERNNERTR, £ 1hp
EFPNE T700°C, HHZBHEFTHRRSENARNBEF, SEBENNERTR, LED & H BRI
B2, WHEES 5 PR R R E R 2 N R KA R (0-10mA 8¢ 4-20mA).

Make signal converter be in the status of measuring (that is initial status for delivering); after
switch-on, the display will appear “———" symbol, which means normal “switch-on”; two
seconds later, enter into procedure temperature-ascending status. The display will

cross-appear “UUUand temperature. Then, indicator light relevant to temperature-key is
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on. When furnace temperature reaches 700°C one hour later, it will automatically retreat
from procedure temperature-ascending status, and turn into oxygen content measuring
procedure. At this time, indicator light relevant to oxygen-content-key is on. LED window
displays temporal oxygen content. Output channel will present analog value (0-10mA OR
4-20mA) relevant to measuring range to be selected and temporal oxygen content.

FEHUR BIRZA UL B a0k 1
Status description after “switch-on” as table 1

1 JHHUERESUH
Table 1 Status description after “switch-on”
R BIR i Ll
Status display output description
EL] 28
- }Fm}.ﬁ_ﬁi 4

. _ Stabilize for 28

switch-on )
after “switch-on”
FERFU U U, 0-1000°C %F M2 A

S, temperature-ascending | 0-10mA =% 4-20mA

T symbol*U U U” 0-1000°C
Procedure B 1S corresponds to A Keys
tempera.ture Temperature value each | 0-10mA OR won't effect output
-ascending 1S 4-20mA

& FF K273 AL
FRNE B
= Depending on A

Oxygen w i3 Keys won't effect
content Oxygen content 2™3” position of outy ot
measuring number “on-off p
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7.2 ZE&L A ¥ S Online parameter query
LB NS HN R AR ERP TR 2
Specific key-manipulation of online parameter query as following table 2

K2 WERETIREREFERUY]

Table 2 Detailed key-manipulation description under measuring status

{5k keys BiRW% displaying content
(& oxygen content A E (0.%) oxygen content (0,%)
¥R temperature | (°C) furnace temperature (°C)
e R A mAEBE (VD)
heating voltage electric cooker heating voltage

LT HEBRIEGHIERLBH (mV)
Electric potential of oxygen prober after zero
electric potential correction (mV)

P
oxygen potential

A FEEA(FEN)

oxygen potential, oxygen
content zero point(press at the
same time)

BREHRLEHES (mV)
display output electric potential of oxygen probe
(mV)

EaRNEEETREEME (0.%)
Display lower-limit enactment value of measuring
range (O;%)
BB R EREEE (0.%)
Display upper-limit enactment value of measuring
range (0,%)
BrEE ERIREREME (0.%)
LBE#%E upper-limit alarm Display upper-limit alarm enactment value of
oxygen content
ERFE FRIREREM (0%
T FRIE lower-limit alarm Display lower-limit alarm enactment value of
oxygen content

EFEFTHERE T, URBRTHERFS KL EE, EEFWUERET, MRESLNHEE,
HEENRLECAR SN E S, N BT EARN N, 7EERE OB B NS SE, Bk
BB 1E AT IR P FHE IR R B BRSNS B FT A A &, HAE 108 E R A A B3R E, &
B ERREFARREN PERERNERENWEARE. B2, RN, TAZERINERE M-S EEM
MR, OB RAERNSE, H7E 10S FRMH.
Under the status of procedure temperature-ascending, instrument will display
temperature-ascending symbol and temporal temperature value; Under the status of
normal measuring, instrument will display temporal oxygen content value; When looking for
other parameters instead of temperature or oxygen content, you only need to press
corresponding key on the keyboard. Then corresponding value will appear in the displaying

FEEA
oxygen content zero point

AEEN

oxygen content scale
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Window. However, key-pressing action will not have an effect on corresponding analog
output value of temperature of procedure temperature-ascending and oxygen content
under measuring status. And displaying content will automatically return back 10 seconds
later. Then the instrument will get back to display temperature value of procedure
temperature-ascending or oxygen content under measuring status. In general, when
measuring, any action of key-pressing will not affect analog output corresponding to oxygen
content. It will only display content-changing and return back 10 seconds later.

7.3 {X B IE Instrument calibration

HT NS B S, hTER T REYREL, BT 2EASHRNRERRAR
AR, TTREMEEES O IR AR RGIRZE . B, OO BT 2 B i E SRR 7R B AT A, T
HmER (3-6 A WB T kTR HE.

Great error of measuring zirconia element may be caused because of many reasons
including discrete character of zirconia element parameter, aging of zirconia element during
operating, different circulating of sample gas in installing position etc. So, it is not only
necessary to on-line calibrate new-mounted zirconia probe, but also necessary to
periodically calibrate prove in operating (three to six months).

1E S50 % 5 IR IR AR A 6 [IEMIERR LT Bl Bvg, — /PRI IA B 700°C. FEdFHk b
FIPRHE SRR K HRE 5% & B IR ERHE SR B T 35K SLA B HI7E 100mi/53-, A EOR FLAL B I&
AR IR S O N RS B A B Bl B R MER AN FE— T AR IER”, A & m” sl w”
BAF A I N> — L AR AR AR R T S%AA ARGEREE ER NP RIAE AL
I BIbRAE, A S, RO

In laboratory or on site, first, correctly connect oxygen probe and converter in accordance
with picture 6; then switch on power supply; one hour later, temperature will reach 700°C.
Screw off bolt of standard gas on probe; control flux of 5% oxygen in nitrogen standard gas
within 100ml/minute through reducer; then, deliver it into standard gas port-of probe by
flavourless latex tube. Now, observe oxygen content value of converter. If there is great
deviation of oxygen content, you need to press “oxygen content calibration” key. Then
press “+” or “—" key to add or reduce value; Next, press “oxygen content” key to check
whether oxygen content keeps within 5%. If it doesn’t keep within 5%, please repeat the
step. If you still can not achieve it, it means that zirconia is aging and you need to replace
zirconia tube.

ARSI A HE: BEFF R 3k L AR e, s S N AR RS 3 PR AR AR L IR U3 R i
B R A R {E A0 1mv BLPL R AR B BOR 20.6 BNV, RHAEG RN PRAE IR R E
W EEI W IER{ER.

Site calibration of non-standard gas: screw off bolt of standard gas on probe; let air enter
into standard gas tube; next, press “oxygen potential calibration” key on converter panel;
next, press “+” or “—” key to control displaying value within £0.1mv; then, press “oxygen
content” key. The displaying value must be 20.6. Screw on bolt of standard gas after
calibrating; then it can normally work.

7.4 F TR G EMENHEZ Change for upper-lower limit alarm enactment value


http://www.fineprint.cn
http://www.fineprint.cn

&R (R T R, VU BTN E R (T IR W, BT, SR, B
ERFEERNIL,
Press “upper-limit alarm”(or “lower-limit alarm”) key, then, enactment value of upper-limit
alarm or lower-limit alarm will appear. If you need to change the value, you only need to
press “+” or “—” key until the value is up to the mustard.
7.5 FH ¥ R B Description of abnormal alarm

TERAERHR, LED BN BRihR D, IlRes Semm, e, WA B AR 3.
When abnormity happens, LED window will display failure class. Then switch on alarm
relay. At this time, output will not lock by itself. For details, please see the following table 3.

K3  RERERHY

Table 3 Function description of abnormal alarm

& = R Pz T B O j
R A conan oSS e

E—0 | & & LI upper-limit of oxygen content

E—1 £ BT lower-limit of oxygen content

E_2 BERY (&) temperature abnormity(high)

YERT 750°C Furnace temperature is above 750°C

E_a EER% (K temperature abnormity(low)

KT 650°C Furnace temperature is below 650°C
BFF¥ (B temperature-ascending abnormity (fast)

E 4 PR, \E LARR, A2EHl. B A4k AT F
Ascending of temperature is too quick and out of Solid relay puncture
control when procedure temperature- ascending. :

EF-RE (1F) temperature-ascending abnormity (stop) EE_‘JCF%% electric cooker

E—5 | BFFHEs, {FikFE. Ascending of temperature is Vé;;;;;:g B
stooped when procedure temperature-ascending. Solid relay cut-off
H#HFHE oxygen potential abnormity

E—6 | KMBEBRAET 120mV
Oxygen electric potential is above 120mV.

b8 R AR AR P

E—7 | W break Break or wrongly

connect polar of
thermocouple

F: R 3AEHEHTUESE S UGG E BN EERE. REEATEE, HillEHR T ET5% 713
XL IE 2 BREAT.
Note: table 3 is excluding higher, lower or unstable of measuring value of oxygen content
caused by instrument signal failure. For these failures, please refer steps of 7.1.3
(instrument calibration) to eliminate failure.
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FARNBEREAREREE 6 W REERE, ARRLEPREXS 700CHE, ENERRLEUN
£EE, FRHSERNNIELER.
Carefully inspect whether mounting of oxygen probe is meeting the requirements stipulated
in section 5. After electric cooker temperature of oxygen probe is up to 700°C, the
instrument should display system temporal oxygen content, and output analog value
corresponding to oxygen content.

I\ REFIA RHBRTE

Failure identification and elimination method

WA # B Steps for dealing with failure

1. BRSO, £S5 ESHRESM RN BEREMmES, FERMBRLT
EZE 700C. MEHENFHRB/RERAE, NAFDNFL5mV & 500Q (5, #EEFH
FER A AN TFE3mV & 100Q), MEERFEEK, HASASEEHRRE. HT8Y
BER AR TE5mV & 500Q P L, FHEFEE REER 7.1.3 W7 EHETR
H#E.

Draw out oxygen probe from sample port; correctly connect oxygen probe with signal
converter according to user’s manual on site; make temperature of zirconia probe up to
700°C. Zero electric potential and high-temperature inner resistance of measured zirconia
tube should individually be less than 5mV and 500Q. (Zero electric potential and
high-temperature inner resistance of zirconia tube is individually less than £3mV and 100Q
when deliver; If it can meet the requirement, it means that performance of zirconia tube is
good. If zero electric potential and high-temperature inner resistance is individually more
than +5mV and500Q, it means that you need to replace zirconia tube. Then refer steps of
7.1.3 to calibrate it.

2. EFHLEH T E T AFRKIES, BFEHRLEHANESHEE K TRA
ARBZRBA, FEHERBNESNRAKEER, HXRSDHF ACRE—IREBHXTR
Disassembly connecting wire of inner probe on the “oxygen potential”’ terminal of oxygen
probe; input output signal of hand-control type electric potential difference from the “oxygen
potential” terminal; input different milli-volt, different oxygen content will appear on signal
converter. For details, please refer to attached A--“table of oxygen
concentration---concentration potential”

3. HAEILEER LR, ERNEBREESHARZHIERE, EFkERLERRED.
Firstly ensure that performance of zirconia probe, measuring of oxygen content and
temperature control system are all in good condition, then install oxygen probe into sample
port again.
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. WRAEH

The whole instrument

EEMNERFEME R Packing list of the whole instrument

ThNR Y
T 14 . 2%
. . mounting screw for
Signal converter 1 piece 2 sets
converter
EIR S8 16 K5 A A& AE 114
Oxygen probe 1 piece test certificate 1 piece
B 45 1K

User’s manual

1 piece
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iRk A FIRE—IREBFAXEE (0.1—15%0,)
Attached A Table of oxygen concentration---concentration
potential (0.1—15%0)

(HEEM: SWAERE N 20.6%, THERAEE 700C).
(calculating condition: sample gas oxygen concentration is 20.6%; operating temperature is
700C.)

FREBVIV)
Oxygen 010 | 020 | 030 | 040 | 05 | 060 | 07 080 090 100
concentration

B mv
Electric M7 | 9714 8864 867 7R 7411 7088 6803 6562 6341

potential

FURE%(VIV)
Oxygen 150 | 200 | 250 300 350 400 450 500 600 700
concentration

B mv
Electric 5491 | 4888 4420 4038 3715 3435 3188 2067 2585 2862

potential

FURE%(VIV)
Oxygen 800 | 900 | 100 10 120 130 140 150 160 170
concentration

HE mV
Electric 1982 | 17.3%6 15.15 13.15 n33 965 810 665 530 403

potential

SORBE%(VIV)
Oxygen 180 | 190 | 20
concentration

B mv
Electric 283 | 170 | o2

potential
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i B RBRANMFORERREHAR

Attached B theory and system component of
high temperature type inspecting instrument

R R 23 ) AR B AT IL 0-1400°C, SR &Y 2 KRB A BUIE & B AR, P R5IA
HRSREN, 29 & WE. BESEHLEFEEMEZ 600°CLLT, MMl LN @Rk
AL .

Gas temperature of high temperature type inspecting point is up to 0-1400°C; High
temperature type adopts extraction method or positive pressure self-spouting method to put
furnace gas into inducer equipment. After through expanding capacity, reducing pressure
and temperature, its actual temperature will fall under 600°C. In doing so, we can do
inspection on high temperature gas.

EH R
#5540
’F
EnrgS
M
nEnEE A
\ESd
1 1%

T

E4%R compressing wind ; 17 1® adjusting valve; & /1% pressure gauge: S MO
sample gas outlet ;: WEMIH R inner ejecting valve ; Kl 3% inspecting instrument ;  #x
K0 standard gas port ; V{5 #% temperature-reducing instrument ; X+ sample tube ;
¥4k furnace body.

=im BT 2% rY R IR E

Theory map of high temperature type inspecting instrument

BT e R B I B ORF TR, RS R LT L T :

1 SFFNSAREE 800 CUEN, SEAMKGMSBHIIEENEETBARE, UNEE
BEER EEF"_‘E% %%%o
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3 WBRPSEHNEER, MERIEENGEIGNAE. FFHIER BB ERNSEENE
FERE, JREE A W R SRR E A RFEMIEERS (50kPa LATF).

4 MEHBBANEEIE (K150CH), HFRUDEESERBHNEHE, NRHRE
MELRRR AR HATIRE . VEN, WHEHXEBREESRENARRL, MBRREME,
48 RAN#E > 150 C AR M R, RERSH DHSERE> 150 CHS ZiAL
HE.

Because of special structure of high temperature type inspecting instrument, please pay

attention to the following notes when mounting:

1. When target gas temperature is above 800°C, sample tube of high temperature type

inspecting instrument should be vertically installed in order that high temperature sample

tube will not bend and distort because of self weight.

2. If furnace gas pressure is negative or either negative or positive, you had better choose

negative pressure high temperature type inspecting instrument. Connect it into extrusion

system by compressing wind of 50-100kPa pressure; adjust control valve; extrude target
gas into sample equipment.

3. If furnace gas pressure is positive, you had better choose positive pressure high

temperature type inspecting instrument. Make use of positive pressure self-spouting to let

target gas into sample equipment. By adjusting valve, control pressure of spouting gas
under positive pressure (below 50kPa).

4. If temperature in temperature-reducing instrument is less than 150°C, block of injection

pump may be caused by sulfide frost. So you had better use warm-keeping material to

maintain temperature in temperature-reducing instrument.

If necessary, you can put mental tube of compressing wind on high temperature place of

furnace body and cover warming-up material. It will not until the temperature of

compressing wind is more than 150°C that it is time to connect with injection pump. As long
as gas temperature of sample gas outlet is more than 150°C, block of injection pump will
not happen.
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