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Increasing Production SpeedsIncreasing Production Speeds
via Heat Balance Controlvia Heat Balance Control

With IR SensingWith IR Sensing

FromFrom
FundamentalsFundamentals

to Frontiersto Frontiers
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Speed Increase StagesSpeed Increase Stages

Present SpeedPresent Speed

MonitorMonitor
Product ExitProduct Exit

Monitor ProductMonitor Product
in Processin Process

Monitor ProductMonitor Product
Input and  inInput and  in

ProcessProcess

Monitor ProductMonitor Product
Input PreheatInput Preheat

and  in Processand  in Process

BALANCED HEATBALANCED HEAT
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Speed Boost EquationSpeed Boost Equation

•• General Equation for Non-Contact IR TemperatureGeneral Equation for Non-Contact IR Temperature
Monitoring of Monitoring of InternalInternal  Temperatures of Moving Temperatures of Moving
Materials is Combined with Surface TemperatureMaterials is Combined with Surface Temperature

•• Leads to Uniform Material Temperature WhenLeads to Uniform Material Temperature When
Controlled via the Controlled via the Speed Boost EquationSpeed Boost Equation

•• Which Forces the Control System to Apply Heat at anWhich Forces the Control System to Apply Heat at an
Optimally Optimally BalancedBalanced  Rate Rate
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Speed Boost EquationSpeed Boost Equation
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•• General Equation Reduces to:General Equation Reduces to:
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Speed Boost EquationSpeed Boost Equation

•• Above Can Be a Simplified ControlAbove Can Be a Simplified Control
AlgorithmAlgorithm

•• Keep Equation Balanced to Within a Few %Keep Equation Balanced to Within a Few %
to Avoid Non-Uniformity in Materialto Avoid Non-Uniformity in Material
TemperatureTemperature
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•• Existing Set-up:Existing Set-up:
TToo oo = 105 C= 105 C
TTss = 85 C = 85 C
TToo = 25C = 25C

•• New Set-up:New Set-up:
TToo oo = 120 C= 120 C
TTss = 85 C = 85 C
TToo = 25C = 25C

•• Potential SpeedPotential Speed
Increase*:Increase*:

⇒⇒ 25% 25%

Example Speed Boost: LaminatingExample Speed Boost: Laminating
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*Assuming all other factors are permitting

TToooo TTooTTss
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Speed % Increase
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Increasing Production Speeds via IR -Controlled Heat Balance
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Example Speed Boost: LaminatingExample Speed Boost: Laminating

Increasing Production Speeds via IR -Controlled Heat Balance
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•• Existing Set-up:Existing Set-up:
TToo oo = 105 C= 105 C
TTss = 85 C = 85 C
TToo = 25C = 25C

•• New Set-up:New Set-up:
TToo oo = 120 C= 120 C
TTss = 85 C = 85 C
TToo = 25C = 25C

•• Potential SpeedPotential Speed
Increase*:Increase*:

⇒⇒  50%

Example Speed Boost: LaminatingExample Speed Boost: Laminating
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*Assuming all other factors are permitting

TToooo TTooTTss
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Example Speed Boost: DryingExample Speed Boost: Drying

 

•• To Achieve 20% Production Speed Increase
 

ratio                     must increase by 20%∆T
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Example Speed Boost: DryingExample Speed Boost: Drying

•• Existing Set-up:Existing Set-up:
TToo oo = 260 C= 260 C
TTss = 85 C = 85 C
TToo = 25 C = 25 C

•• New Set-up:New Set-up:
TToo oo = 260 C= 260 C
TTss = 85 C = 85 C
TToo = 40 C (with preheat) = 40 C (with preheat)

•• Potential SpeedPotential Speed
Increase*:Increase*:

⇒⇒  38%
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*Assuming all other factors are permitting
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Precision Drying Control forPrecision Drying Control for
Maximum Production SpeedMaximum Production Speed

Relative Temperatures Relative Temperatures 
atat IRt IRt/c Locations/c Locations

Dry-Out Point (Phase Change)Dry-Out Point (Phase Change)
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Example Speed Boost: Heat SealingExample Speed Boost: Heat Sealing

•• Existing Set-up:Existing Set-up:
TToo oo = 150 C= 150 C
TTss = 120 C = 120 C
TToo = 25 C = 25 C

•• New Set-up:New Set-up:
TToo oo = 150 C= 150 C
TTss = 120 C = 120 C
TToo = 45 C (with preheat = 45 C (with preheat

added)added)

•• Potential SpeedPotential Speed
Increase:Increase:

⇒⇒ 2 20%
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