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Importance of Measuring TemperaturesImportance of Measuring Temperatures

•• Determine rate of heatingDetermine rate of heating
•• Determine uniformity of heatingDetermine uniformity of heating

–– Take corrective actionTake corrective action
–– Regulate heat input and distributionRegulate heat input and distribution

•• Determine rate of cool downDetermine rate of cool down
•• Determine if minimum temperatureDetermine if minimum temperature--time time 

combinations have been attained to kill insect combinations have been attained to kill insect 
species and stagesspecies and stages

•• Protect heat sensitive equipmentProtect heat sensitive equipment
•• Estimate heat treatment costsEstimate heat treatment costs



Measurement DevicesMeasurement Devices



Temperature recorderTemperature recorder

Data loggerData logger

ThermocouplesThermocouples

Gives realGives real--time readingtime reading



Microprocessor based data loggerMicroprocessor based data logger

Records temperature and relative humidityRecords temperature and relative humidity

Launched and read by computerLaunched and read by computer

Gives readings after heat treatmentGives readings after heat treatment



Boxcar Pro SoftwareBoxcar Pro Software



Infrared ray gunInfrared ray gun

Gives surface temperaturesGives surface temperatures

Should be calibratedShould be calibrated



Batteries should be protected from heatBatteries should be protected from heat



Maximum temperature attained at floor level during heat treatmenMaximum temperature attained at floor level during heat treatment in t in 
August, 1999August, 1999
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The length of time floor temperatures were above 50°C during a hThe length of time floor temperatures were above 50°C during a heat eat 
treatment in August, 1999treatment in August, 1999
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Wireless DevicesWireless Devices

•• Radio frequencyRadio frequency
•• TransmitterTransmitter
•• ReceiverReceiver
•• Gives real time readingGives real time reading



Thermal Imager Thermal Imager 

Surface temperature vs radiant energy
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August 4August 4--6 gas heat treatment6 gas heat treatment
Feed mill, KSUFeed mill, KSU

LocationLocation Hours to Hours to 
reach 50reach 50ooCC

Hours above Hours above 
5050ooCC

Maximum Maximum 
temperature temperature 
((ooC)C)

BasementBasement 44--4.34.3 31.731.7--3232 71.771.7

11stst floorfloor 1.51.5--3.23.2 32.832.8--34.534.5 63.963.9

22ndnd floorfloor 2.12.1--2.42.4 33.633.6--33.933.9 70.770.7

33rdrd floorfloor 3.13.1--3.43.4 32.632.6--32.932.9 7070

44thth floorfloor 7.27.2--88 2828--28.828.8 64.464.4

WarehouseWarehouse 1.31.3--2.32.3 33.733.7--34.734.7 65.665.6

Heater discharge: 62.8Heater discharge: 62.8--104.4104.4ooC.   Outside: 22.2C.   Outside: 22.2--24.424.4ooC.  Mill: 28.3C.  Mill: 28.3--30.630.6ooC.C.



BottomlineBottomline

•• Heat works!Heat works!
•• Minimum temperature, 50Minimum temperature, 50ooC or 122C or 122ooFF
•• Time, variableTime, variable

–– Time of year (winter Time of year (winter vsvs summer)summer)
–– Spot or whole buildingSpot or whole building
–– Insect species and stageInsect species and stage


