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Introduction to Heat Transfer
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HEAT TRANSFER
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! Heat Exchanger
2 Heat Treatment
3 Refractory

* Stage

® Heat Pipe
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Tube flow
Tube cutlet Shell inlet
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! Mode

2 Conduction

3 Fourier's Law

* Heat Flux

® Temperature Gradient
® Thermal Conductivity
" Convection

8 Diffusion
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! Advection
2 Newton’s Law of Cooling
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! Radiation
2 Stefan-Boltzmann
3 Emissivity
* Irradiation
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! Absorptivity

2 Opaque

3 Semi-Transparent
* Surrounding

® Gray
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Commonly Used Dimensionless Groups
in Fluid Mechanics and Heat and Mass Transfer

Parameter

Revnolds number

Froude number

Mach number

Weber number

Euler number

Prandi] number

Peclet number

Eckert numbser

Biot number

Founer number

Grashof number

MNusszelt number

Sherwood numbser

Schmidi number

Lewis number

Definition Ratio of Effects
Beo pVL Inertia fomes
1! Wiscous forces
Fre b2 Inertia forces
gL Gravitational forces
Mol Flow speed
q Sound speed
We = pval Inertia forces
T Surface tension forces
Eu— Ap Pressure fomes
T oph? Inertia forces
Pre v Momentum diffusion
T Thermal diffusion
Pe < VL Convective transport
T Conductive transport
Foe V2 Kinebc energy
CAT Enthalpy difference
Bio hL Conductive resistance
Tk Convective msistance
v or Thermal diffusion
=T Thermal encrgy stomge
Gr = ePATL? Buoyancy forees
Ty Viscous fomes
Mu= AL Convection
kg Diffus=ion
Sh= kL Convective mass trnsfer
Dy, Mass diffusion
Soe v Momentum diffusion
D, Mass diffusion
Le= x Thermal diffusion
Dy, Mlaz=s diffusion
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