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Sinceitsestablishmentover84yearsago，NGKhasbeenengagedin

manufacturlngCeramicinsulatorsandisnowrecognizedasaleading

manufacturerthroughouttheworld．0verthe past35years，NGK

devel0Ped02analyzersuslngteChno10gybasedonZIRCONlA．Most

recently，NGKhasproducedvariousinstrumentsindependentlyortogether

Withothermanufacturersbyempl0ylnguniquetechnol0gybasedon

ZIRCONIAandlNFRA－REDrays．NGKnowoffersacompleterangeof

measurlnglnStrumentSinadditiontoconsultationoninstrumentationand

Varioussystemcomponents．

ZlRCONIACERAMlC

SENSOR

■PrincL‥＿＿‖＿＿＿…＿＿‥‥、

Zirconiaceramicswiththeconductivecharacteristics

athightemperatureduetooxygenionscanbeanoxygen

COnCentrationcelIbymakingtheceramicpIPeathigh

temperaturewithelectrodesontheinnerandoutersideof

the pIPe・Presence of gas with different oxygen

COnCentrations on each side of electrodes willcause

electromotiveforcetobegeneratedbythemovementof

OXygenions．lnthisinstance，theelectromotiveforceis

Calculatedbythefoll0WlngNemstequation：

E＝貰loge高三49・6XlO”10910一打
Pc Pc

Where：　∩：4

R：Gasconstant

F：Faradyconstant

TニAbsolutetemperature

NGK’sceramicsengLneerlngenSureSaStabIeoutput．

①samplegasinlet　音Oxygenconcentration

箸Fl0Wmeter indicator

3）Detectionce”　　　含Electricheater

耳Electrode　　　　富Temperaturecontroller

⑤Samplegasoutlet　官Powersource

lNFRA・REDSENSOR

l PrincipleoflNFRA＝REDSENSOR

lnfra－redisIocatedintheIightwaveatthepIaceshown

inthediagrambel0W．

Wavelength→　0．3LL I LL　　　6LL lOOOJJ

Xrayand

Ultraviolet

Farinfra－…Radio

red waves

（units：FLl／1000mm）

Jnparticular，infra－redwiththewavelength0日－6？is

absorbedbymoisturehavingdifferentatomiceIementssuch

asmoisture（H20）andCO．Measuringthedegreeofthe

absorptioncanfindtheconcentration．AIsomeasunngthe

Strengthofscatteredlightreflectedbysuspendeddustcan

finddustconcentration．However，aS meaSurementSare

generallyaffectedbytemperature，mOisture，etC．，NGKfs

unlqueSOPhisticatedtechnoIogyplaysanimportantrolein

isolationofthesee暮ements．

GASCOMPOSmON

‖DUST



NGK’slnstrumentsAreEmployedinVariousAreasof

ManylndustrialUses

□SelectionTabIebylndustrieS

∃Textiles

Mining

SAG

FD

AL



－zIRCONIA2CELLTYPEO2ANALYZER（TFSeries）

ModelTFⅡ CAT．NoMIT316 ModelTF－III cATlNoMIT506，507

Application：CombustioncontroEandatmospherlCgaSOffurnacesinpetroteum Applications：Monitonngofcombustionatheatingandsoakingovens，bLast

refinerleS，PetrOChemicalplants，Citygasgeneratingfacilitiesandlndustrialfumaces furnaces，andmonltOringandcontroIofboilers

＋ModelTF－IIisa unlqueeXP10Sion－

PrOOfO2analyzerbasedonthelatest
CeramictechnologLeS．Explosionproof

StruCture Ofthe unit was made by

reducedsizeintegratingthezirconia

SenSOr and ceramic heater and

minimizlngPOWerCOnSumPtion．

ModelTトIIM

Receiver

I Features

1．Zirconiadualcellpumptype02analyzerisapprovedunder

thefollowlngnumbers：

・Sensorprobe：No．44241

・Receiver：No．45930

2・Lowsensorpowerconsumption（Approx．13W）

3・Calibrationfeasiblebyaironly

4．Shortequipmentwarmuptime（Approx．3minutes）

5．Maintenance－freesampllngPart

6・Compact

ModeITF・ⅡIG cAT．N。MrT505

Applications：

Monはoringandcontrol0fcombustionatglassme旧ngfumaces

磁
Sensorprobe

Receiver

●ModeLTF－ⅢGisauniqueO2analyzerbasedonthelatest

Ceramictechnol0gleS．ltismostsuitableO2analyzerfor

measurlnghightemperatureexhaustgasfromglassmelting

furnaces

t Features

l・CanbedirectlyconnectedwithoutsampIingpIPeforhigh

temperatureexhaustgas．

2．Rapidresponse，andmostsuitabIeforcombustioncontro1

3．Easymaintenancesimplestructure

4tCalibrationfeasibIebyaironly（noneedforareferencegas）

5・HeaterintegratedcompactsensorrequIrlngShortwarmup

time

Sensorprobe

Receiver

彊ModelTF－IIIisaunlqueO2analyzerbasedonthelatest

CeramictechnologleS．Ltcanbeusedformeasuringhigh

temperaturegasesfromheatingandsoakjngfurnacesin

Steelmi”s and forcombustion exhaustgascontainlng

COrrOSiveexhaustgas．

暮Features

l．CanbedirectlyconnectedwithoutsampllngPIPeforhigh

temperatureandcorrosiveexhaustgasL

2．Rapidresponse，andmostsuitableforcombustioncontrol

3．Easymaintenancesimplestructure

4．Calibrationfeasiblebyaironly（noneedforareferencegas）

5．HeaterintegratedcompactsensorrequlrlngShortwarmup

time

ModelTF・Ⅳ　　　　　　cAT．NoMIT504

坤PIications：Monnoringandcontrolofcombustionattheoutletofrefuse

andsIudgeincineratorsandattheoutletofmertlngfumaces

Sensorprobe

●ModelTF－IVisauniqueO2analyzerbasedonthelatest

CeramictechnologleS．ltismostsuitableformeasuringhigh

temperaturedustladenexhaustgasfromdustandsludge

incinerators．

t FeatureS

1．CanbedirecttyconnectedwjthoutsampHngPIPeforhigh

temperatureexhaustgas．

2．Rapidresponse，andmostsuitableforcombustioncontro1

3．Easymaintenancesimplestructure

4．CaIibrationfeasiblebyaironly（noneedforareferencegas）

5．HeaterintegratedcompactsensorrequtrlngShortwarmup

time
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ModelTF・100xygenAnal Zer CAT．NoMIT901 ModelsPA・210，SH・IID

App■ications＝MonitonngandcontrolofboilersandindustriaHurnaces Applications＝Measunngofboilersandindustria＝umaceexhaustgas・

andgaspuritycontrol

DTF－101

Receiver

＋Features

l．NoneedforreferencegascyLinder

2．Noneedforstandardair

3．Noneedforroutinemaintenancewithintegrated

Selfcalibrationfunction

4．LowjnstaHationcost

5．Lowpowerconsumption

6．SmaLldiameter，COmPaCtandlightweight

PA－210　　　　　　　　　　ModelSH－ⅡD

（CAT No M汀503）　　　　　　　（CAT・No MITOO2）

⑳ModelSH－IIDO2analyzerismulti－functiondigitaLversion

Of conventionaL deslgn Without restriction to gas

concentrations，and can be usedin combinationwith a

POrtablesampllngunit・

●Mode＝⊃MEO2analyzerisextremelycompactandlight

Weightandcanbeusedinlaboratory・

tStandardmeasurlngrangeS

Applications＝Gasgeneratingfurnaces，COntinuousandbatchcarbureting，qUenChing，annealEngfurnaces

CAT．NoMLTOO3

一一　　－　′

ModelCP－D（DR）typesensorprobe　　　）F！owExampleofBatchFurnaceSystem

コ＝±二二二ココ
二－．＿＿　¢　　　▲t卓二‾「

ModelCPM
COmPutlngunlt

ModelCP－X

typesensorunit

■Features

ConventionalmeasurlngOHurnacesuslngadew

POintmeter，andC02meterarenOtSatisfactorylnWay

Ofmaintenanceandresponses．Anewsystemthat

enablestoautomaticcontroloffurnacesbycomputing

anddispLaylngthemeasuredcarbonpotentiaIvalue

ObtainedthroughtheZirconiaO2Partialpressure

instrumentfromthefumacehasbeendeve10Ped．This

newsystemshouldbeapowerfuLtoolinqualitycontrol，

reductioninresourcesandenergysavIng・

LOCAL



TFq21D201，TF・30D301，SHL301

AppIications＝TF－21D201＝Semiconductormanufactur．ngfacilit．es，diHus■Onfumaces，RTP・VariousN2furnaceenvironmentsmeasunng，airseparators・

TF－30D201：Refl0W，ferritesintenngovens，Variousenvironmentcontrol，andcombtJStioncontrol
CAT．No MITO203

＋Features

l・ExtremelysmaHsensorenabIingmeasurrngin％and0－

10ppmrange．

2・Footspacereducedbyseparatingprobeandreceiver

3・Swedgelockfittingenableseasyandpositivesensor

COnneCtion

4・Thickf‖msensorconformlngtOthespecificationsfor

VaCuumlngSuChasl0adlocking

5・FourmeasurlngrangeSin％and0－10ppmselectabte

6・RangeswitchingwithlocaI／remote／autorangeselections

7，FreeNC／NOupperandLoweralarmsetting

8・ExtremelyresistanttoorganicsHiconewithspecialtreatment

■Principle

TF－21D201uslng

NGK thick film

SenSOrteChno10gy

is the sensor that

usesthe maximum

CaPaCityofzirconia

COnCentrationcell．

OutputCharacteristicsofConcentrationCeIl

Oxl唱enConcentraポon

闇亘□椚田頁狼 ■　　－　、 OTHER ANALYZERS

Applications：MeasurlngOfincineratorexhaustgases・PetrOIeumrelatedreactiongases・gaSeSinpowdertranspon，blast，COnVerterS，andcoking

fumaces，andO2，S02，NOxinvariouscombustiblegases

LExampleofSamplingEquipment
lncorporation

SAG

（CAT．No．MrTOO6）

Model316RA

SAG MagnetFC O～100％99～100％　　　Settab■eto1，2，4and10％spans

315・316RA Galvanic O～10／100／1000／10000ppm GascontajningC02

lAG－500　　　　lnfrared
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ModellSS・101 CAT．NoMLT902

Applications：Monitonngofexhauststackinletofboiler，refuseincinerator，andsludge

incinerators，Sintenngfurnace，anddustconcentrationattheexitofvariousjncinerators

Transmitter

aPPearanCe

■

Frontoftransmitter

暮Principle

Radiatinglighttodustparticleswillcause

thelighttoscatter．Thedustconcentration

meterusesthefactthattheintensityofthe

SCatteredlighthasrelationshipwiththedust

COnCentration．Theintensityofthescattered

lightproportionatewithdustweightifthe

Shapedistribution，COmPOSitionandcolor

aresame．Usingthesecharacteristics，Pulse

lightfrom the transmitter on theleftis

radiatedtothedustin measunnggasto

receivethescatteredlighttodetectand

COmPutedustconcentrationcontinuously，

J SystemConfigurationDiagram

tFeatureS

1．StandardhighsensitivityrangeofOrlOmg／m3N

2．Stable zero poIntWith automatic zero point

Calibrationfunction

3．Zero andspancalibration can bedonewhile

Plantsinoperation．

4．Lessaffectedbygasve10Citywithlittlemeasunng

errorascomparedtosamplegassuctionmethod，

asitusesnearequalvetocitysuctionmethod

5．lmproved catibration accuracy due to data

automaticreadingforzeroandspancaIibration

6．Enhanced computation and seLf diagnosis

function

lComputationFunct10ni
・Movingaverage

COmPUtationfunction

－HHHHH－一書1致一一一一…一一一一豊艶埜一等等一一一諾蒜謂‰H三　　　・02COnCentrat10∩

－聖空禦竺聖聖星空と聖やし一塑観望一m一一一◆謎慧慧隠一2。mA，　COmPenSatjonfunct暮On

一塑聖空理鯉竺上空盟一望撃墜一一M－一・謎言霊宗葦‰．＿叫‘Automaticzeropoint

Calibrationfunction
・AutomatlCPUrge（b10W

back）function

・Delayedprimary

COmPUtationhnction
・Holdfundion

【Se‡fDiagnosisFunctionl
・Transmltterfault

・Receiverfault

・Zerocalibrationerror

・Spancallbrationerror

F山地l叫
【Co髄侍油C
汁卵油†1

冠二瞑◎◎mm醐◎罠ロ◎込瓜［虻血二民国三厩

ModelDTN－101ModeJNOx－02AnaIvzer

卓了良＿主痔と■姐し虫

MLPModel cAT．NoMLT209

Applications：ExhaustgasanalysISforcogenerationsystem，NOxcontrolofde－nnrationsystem Applications：LargeboilerscontroI

Boilercombustionadjustments，analysisofexhaustgasfromvariouscombustionequipment

ModelDTN－101

1ゝ」oxAie：Flysis

ミ

・BasicChemicdreaction NOご÷N2・÷02

・Controlllng02tOlowconcentrationtodecomposeNOtoN2

andO2．
－　　　　▼

・Measuringthedecomposed02tOCOnVertNOconcentration

■FeatureS

l．Compactandlightweight

2．Rapidresponse

3．NOxsensorcanbedirectlyinserted

4．Shor（WarmuPtimetomeasure

■Applic如ions

l．Exhaustgasanalys暮Sforcogenerationsystem

2．ResearchofNOxcontrolinde－nitrationsystem

3．Foodstuff：Sugar，Wheatpowder，Sart，Oilstrainedlees，and

Otherpowdermaterials

4．Combustionadjustmentsofboilers

5．ExhaustgasanalyslSOfvariouscombustionequlPment

4PointMuIti02anaIyzer
forElectricBoiler

■Features

l．Multiplepointsmeasurablebythe

1－4pointssensor／02PrObe暮aidout

inductinameshconfiguration

2．02traVerSe meaSure enabBes

flexibleresponsetochangeinO2

COnCentrationwiththeduct．

4PointMulti02

PrObetransmitter

3，Compact sensing partlimits　　　＞e

replacementworktothesensorpart

toeasefieId maintenance
4pointMuItireceiver
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MLPModeF MuFtiTypeExhaustGasAnalyzer

●PowerstationplantS

02analyzerforeconomizeroutput（LP－10）

02ana暮yzerforWindowbox（TF）

TorchfFamedetector（FD）

●Powersubstations

E暮ectricchargedetectorforIineinterrupters（AL）

●SteelM‖s

O2anaIyzerforradianttubes（RT）

Gasanalyzerforfurnaceatmosphere（CGL）

●ControIsystemforfurnaceatmosphereofceranicplants

●tnStrumentationandinStalIationforindividuafandperipheraF

devices

●GeneraIenglneerngSerVicesforin＄trumentSandinstrumentation
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