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CONVECTIVE HEAT TRANSFER 4L

* HT through Fluid in the Presence of Bulk Fluid Motion

 Natural and Forced Y

20°C

 Cooling Down hot Coffee without a Fan ... U%

Air
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* Fluid Forced to Flow by External Means ( by external Force)

Governed by Newtons Law of Cooling ... Q = hAdT



COMPONENTS of CONVECTION

Conduction + Advection

* Flow Properties Like v, 0, U, Y, and so on

* Thermal & Velocity Boundary Layers, and

 Flow Patterns like Laminar and Turbulent Flows
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HEAT TRANSFER COEFFICIENTS

* Quantitative Characteristic between Wall & Fluid T QEY =

* Depends on Thermal & Hydrodynamic Characteristics
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* Hydrodynamic and Thermal Boundary Conditions N

number number

 Nusselt Correlations for General Estimation

* Enthalpy Difference for Varying Heat Capacity .-’ ccnpy-cry |

* Overall HTC for Liquid to Liquid HT Ray = G e - BT




CONVECTIVE HEAT TRANSFER - ESTIMATION
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CONVECTIVE HEAT TRANSFER - ESTIMATION
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CONVECTIVE VS NATURAL HEAT TRANSFER

* Motion within Fluid - Density Difference

* Motion Caused by External Agent like ower
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CONVECTION HT IN ELECTRONICS

* Need of Cooling Electronic Components Heat Flow Model v

R (Thermal Resistance)
AN TA (Ambilent Temperature)
_
HEAT T
C-T

* Flow of Electron generates Heat ®:  n
I Co l

TC (Maximum permissible
Conductor Temperature)

« Evacuation Needed to Maintain below BDT

2V is lost
as heat

* Increased Area Enhances Better HT
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FORCED HT in COMPONENT COOLING

 Evacuation of Heat - Continuous

* Failing to Evacuate Breaks Down Component

» Stagnation Possible in Natural Convection
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* Mostly Turbulent Pattern Exists

* Fans Adopted for Cooling




FORCED HT Efficient with FINS

* Increased Area Obtained through Fins
 Enhances Better Evacuation Rate
* Heat Transfer Area Exposes Well

 Miniaturization Balanced by Fins

Oiiomio N Heat

* Great Scope for Cooling

§ Peltier effect |




RECAP . ..

* Heat Transfer By Convection — Property Oriented

* Natural and Forced Convection — Flow Pattern Dependent
* Miniaturization Makes Cooling Inevitable

* Cooling Module Design — Never Ending

* Fins —Vital in Cooling Modules

* Complexity Minimized with Numerical Modelling



