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QUESTION1

a)Instrumentationisabranchofsciencethatisinvolvedinmeasurementandcontrol

ofprocessvariableswithinaproductionormanufacturingarea.Processvariables

includepressure,temperature,humidity,flow,pH,forceandspeed.

1.Ingaschromatography,themobilephase(or"movingphase")isacarriergas,

usuallyaninertgassuchashelium oranunreactivegassuchasnitrogen....The

gaseouscompoundsbeinganalyzedinteractwiththewallsofthecolumn,which

iscoatedwithastationaryphase.

2.Thestationaryphase(or“fixedphase”)isamicroscopiclayerofliquidorpolymer
onaninertsolidsupport,insideapieceofglassormetaltubingcalledacolumn
(ahomagetothefractionatingcolumnusedindistillation).

c)Thereasonformoisturemeasurementinprocessindustries;

Pipelinesandnaturalgasproduction

 ToEnsuresnocorrosionofpipe,decreaseinflowcapacitywhichleadsto
blockageorequipmentdamage.

Furnacemetaltreating

 Toavoidpoormeatalqualityforproductionandpotentialequipmentfailure.

Airseparationandozonepurification

 Ithelpsinmonitoringandcontrollingdewpointsoffeedgassothatitremains
sufficientlydrytoextendthelifeofthegenerator.

Semi-conductormanufacturing

 Topreventcontaminationofmaterialsandtoeliminateelectricity



Methodsofmoisturemeasurementsinclude;

 Absolutemeasurementmethod
 Relativehumidity
 Capacitancemethod
 Oxidesensor

QUESTION2

1)Reasonsformeasuringprocessvariableinclude;

 Toattaintheactualmeasuredvalueofthevariablebeingmeasured.

 Tocontractsthevaluewithareferenceordesiredvalue.

 Achievingmeasurablegrowth.

 Improvesaccuracyandgoodquality.

2)Applicationsofmagneticflowmeterinprocessindustriesinclude;

 Magneticflowmetersareusedinwatertreatmentplantstomeasuretreatedand
untreated sewage,processwater,waterand chemicals.Mining and mineral
processindustryapplicationsincludeprocesswaterandprocessslurryflows
andheavymediaflows.

 Withproperattentiontomaterialsofconstruction,theflow ofhighlycorrosive
liquids(such asacid and caustic)and abrasive slurriescan be measured.
Corrosive liquid applications are commonlyfound in the chemicalindustry
processes,and in chemicalfeed systems used in mostindustries.Slurry
applicationsarecommonlyfoundinthemining,mineralprocessing,pulpand
paper,andwastewaterindustries.

 Applicationsfordirtyliquidsarefoundinthewater,wastewater,mining,mineral
processing,power,pulp and paper,and chemicalindustries.Water and
wastewaterapplications include custodytransferofliquids in force mains
betweenwater/wastewaterdistricts.Magneticflow metersareusedinwater



treatmentplantstomeasuretreatedanduntreatedsewage,processwater,water,
andchemicals.Miningandmineralprocessindustryapplicationsincludeprocess
waterandprocessslurryflowsandheavymediaflows.

3)Diagramsofpressuremeasurementdevicesandtheirworkingprinciple

i)Barometer:itwasinventedbyTorricelliin1634.Itmeasuresgaugepressurewith

mercuryhavingstandardvalue760mmHgpressure.

Workingprinciple

Tofindpressuremercuryistakeninatubewithnoairinit,itisinvertedinatubeof

mercuryleveltoretainitselfatthelevelof760mmHgafteritsfalling.

Diagram

Itisbasedonatmosphericpressurethatactsontubeandretainsmercurytube.

ii)Piezometer:itisamanometerwhichisasimpleonealso,fluidwhosepressureisto

bemeasuredistakeninatankandconnectedwithatubeofheightwhichisLinshape.

Workingprinciple

Itdependsuponfluidswhosepressureistobemeasuredandpouredintoapiezometer,

throughtheriseofheightintube,pressureismeasured,whichitsdrawbackalsothatit

cannotmeasurenegativepressure.



Diagram

iii)Differentialmanometer:it’sastructurewhichitsdifferentinthismannerthatboth

endsofthismanometerareconnectedtofluidstankswhosepressurearetobe

measured,pressurecalculatedisactuallycomparedtovalueofzero.

Workingprinciple

Itdependsuponinternalpressureofbothfluidscontainedinatube.Threefluidsare

containedinavesseltube,twowhosepressureistobemeasured,onetakenasa

standardwhosemovementwillshowpressure.Thisphenomenonisknownaspressure

difference.

Diagram




