
CHAPTER 6

HUMIDITY

6.1 GENERAL. Humidity is ameasureof thewatervapourcontentof theair. It is calculatedwith re-
spectto water,bothattemperaturesaboveandbelowfreezing.Humidity iscommonlyexpressedin termsof
dew—pointtemperatureandrelativehumidity.

6.2 DEWPOINT— Definition. The dewpointis thetemperatureatwhich the airwouldbecomesatu-
rated(with respectto water) if cooledat constantpressureandwithout the addition or removal of water
vapour. Thedewpointis expressedin degreesCelsius.

6.3 RELATIVE HUMIDITY — Definition. RelativeHumidity is theratio,expressedasapercentage,of
theamountof watervapouractuallypresentin theairto theamountof watervapourwhichwouldbepresentif
the air weresaturatedwith respectto waterat thesametemperatureandpressure.

6.4 DETERMINATION OFRELATIVE HUMIDITY Thewetanddry bulbpsychrometeristhestan-
dardequipmentusedto determinerelativehumidity.Thecomputationof thedew—pointtemperatureandrela-
tivehumidityshallbecarriedoutusingtheapprovedpsychrometrictables.Eachobservingstationisprovided
with the appropriatebooks of psychrometrictablesfor both ventilatedandnon—ventilatedpsychrometers.
The variouspsychrometrictableswith form numbersarelistedbelow:

VentilatedPsychrometer

Book 1 Form63—2201 Stationelevationlessthan305 m (1000ft.)

Book2 Form63—2202 Stationelevation305 m to 760 m (1000to 2500ft.)

Book3 Form63—2203 Stationelevationmorethan760 m (2500ft.)

Non—ventilatedPsychrometer

Book4 Form63—2204 Stationelevationlessthan305 m (1000ft.)

Book5 Form63—2205 Stationelevation305 m to 760m (1000to 2500ft.)

Book 6 Form63—2206 Stationelevationmorethan760m (2500ft.)
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Notes: (1) Fordetailedinstructionswith exampleson thecalculationof dewpointandrelativehumidity,
referto PsychrometricTables,pagevi, para.3.

(2) The discontinuity in relative humidity and dew—point values, which appears in the
psychrometrictablesalongadiagonalline throughpointscorrespondingto thechangein the wetbulb tem-
peraturefrom00Cto lessthan00C, isNOTanerrorin thetables.ReferPsychrometricTables,pagevii, para-
graph3.2.2.

6.4.1 Humidity at Low Temperature.Greatcareshallbe takento ensureproperfunctioningof the wet
bulb(para.5.4) particularlyatlow temperatureswhenthedifferencebetweenthewetanddry bulbtempera-
turesissmall,aserrorsin reading,correctingandmaintainingthethermometerresultin largehumidityerrors.

6.5 DEWCEL. Thedewcelisaninstrumentusedtodeterminethedewpoint.Itconsistsof atemperature
sensorcoveredwith wicking soakedin asolutionof lithiumchloride,andoverwhich is woundapair of bare
goldwires,whichdo nottoucheachother. An electricalpotentialappliedtothewirescausesaflow ofcurrent
throughthelithium chloridesolutionandraisesthetemperatureof thesolutionuntil its vapourpressureis in
equilibrium with that of theambientair.

6.5.1 At certaindesignatedstationstheAESDewcel,inconjunctionwith aDry Bulb ThermistorandRe-
moteTemperatureIndicator,is usedasoperationalequipmentfor thepurposeofdeterminingairtemperature,
dewpointandrelativehumidity. Detailedinstructionsregardingtheoperation,maintenanceandlimitations
of thisequipmentaregivenin InstrumentManual32—RemoteTemperatureandDew—pointMeasuringSys-
tem Type2. Fromthereadingsof theRemoteTemperatureIndicator,the temperatureanddewpointmaybe
determinedfor instrumentexposuresupto 300mdistant. Thewetbulbtemperatureandtherelativehumidity
cannotbe obtaineddirectly from this equipment;theycan,however,bedeterminedby referringthe derived
dry bulb anddew—pointtemperaturesto the appropriateBook of PsychrometricTables.

6.5.2 Low TemperatureLimit. TheAESDewcelwill notoperatebelowambienttemperaturesof—45 C. It
will notbedamagedhowever,byexposureto temperaturesbelowitseffectivelimit. TheassociatedDry Bulb
Thermistormaybe usedthroughouttheentirerangeof ambientair temperature.

6.5.3 Dew—pointtemperaturesmaybe readandrecordeddirectly from theright displayof theAES Re-
moteTemperatureandDewpoint(1987)System(RTD—87), at stationssoequipped. Operatinginstructions
arefound in Section4 of the TechnicalManualTM 02—04—01.
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6.6 DEWCEL/PSYCHROMETRICCOMPARISONS

6.6.1 Purpose:Dewpoint—Dewcelcomparisonsare requiredto confirm theaccuracyof the dewcel
system,helptoestablishthewashingfrequencyandtoensurethataservicablepsychrometerisavailablein the
eventthatthedewcelbecomesinoperative.All comparisonsshall be madewith aventilatedpsychrometer,
motoror sling.

6.6.2 Frequencyof Comparisons

a) During the Initial Installation,Inspectoron site:To theextentpossible,compari-
sonsshouldbemadehourlyfor thefirst 24 h of operation.Comparisonsshouldbemadeat
leastduringdaylight hours.

b) After Acceptance:During thefirst four monthsfollowing acceptance,dewcel—
psychrometriccomparisonsshallbemade4 timesdaily,atthe” synoptichours.Thiscom-
parisonis to helpestablishthecleaningfrequency.

6.6.2.1 ComparisonsAfter Cleaning:After theinstallationofacleanedandactivateddewcel,verify its
operationby making 4 comparisonsat consecutivehourly observingtimes.When thedewcel operationis
verified, makecomparisonsoncea week.Thetimeof thedayandthe dayof the weekfor

the comparisonis left to thediscretionof the stationmanager.

6.6.3 Recordingof Comparisons:Exceptfor thecomparisonsmadeduringtheinitial installation,all
comparisonsareto be recorded.

6.6.3.1 Onform 63—2325:Recordthe time, UTC,of thecomparisonreadingandthevaluesobserved.

6.6.3.2 On form 63—2322:In column I, recordonly thetime, UTC, of thecomparison.
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6.6.3.3 The abovescheduleof comparisonreadingsis essential.

6.6.4 DewcelUnserviceable.Whenthedewcelis unserviceablefor anyreason,otherthanlow tempera-
turelimit, thepsychrometricdatashallbecalculatedfrom dry andwetbulbreadingsobtainedfrom oneofthe
following; motorventilatedpsychrometer,sling psychrometer,simplepsychrometer.

6.7 HYGROGRAPH.Somestationsareequippedwith ahygrograph,whichconsistsofhumidity—sen-
sitiveelements(strandsof hair)whosemovementsarecommunicatedby suitablelinkageto apen,markinga
chartmountedon aclockwork—drivendrum. This instrumentis calibratedto provideacontinuousrecordof
relativehumidity. Evenattemperaturesbelowfreezing,thehaircontinueto indicatehumiditywith respectto
waterandare, therefore,quite suitablefor meteorologicalpurposes.However,at low temperatures,other
effectsresultin lackof’ correctresponse.Thehygrographisnotregardedasaprimarystandardformeasuring
humidity, but if it is maintainedin good conditionandcheckreadingsindicatethatit is reasonablycloseto
valuesof humiditydeterminedfromthewetanddry bulbpsychrometer,it maybeusedwhentheregularwet
bulb psychrometeris out of service. When the relativehumidity anddry bulb temperatureareknownit is
possibleto work backthroughthe tablestodeterminethedew—point. In all caseswhentherelativehumidity
anddew—pointaredeterminedby useof the hygrograph,ratherthanthewetanddry bulbpsychrometer,an

• identifyingmark(*) shall bemadeovertherecordedentriesandanotemadeon thepageto indicatethatthe
valuesenteredweredeterminedfrom the hygrograph.


