                          Define  Heat  Transfer ?

Transmission of Heat Energy between two medium by virtue of temperature variation. Naturally the heat is transferred from High temperature medium to low temperature medium.

Explain all the modes of Heat transfer ?

The modes of heat transfer are three and they are

1. Conduction    2. Convection   3.  Radiation

1. Conduction    

If the heat energy transfer takes place within the same body from high temperature region to lower temperature region or to the body having low temperature and  have  physical contact with high temperature region of a body without actual movement of the body regions and only due to thermal vibration of the particle in the body. This type of heat energy transfer is called conduction heat energy transfer.

2. Convection   

If the heat energy transfer takes place  from high temperature region of solid material to lower temperature fluid or liquid that surrounds that region due to molecular movements in the liquid or fluid due to temperature difference. Naturally this type of energy transfer process take place within fluid particles and also within liquid particles due to molecular movement due to .temperature  difference. This type of heat energy transfer is called convection heat energy transfer.

3.  Radiation

If the heat energy transfer takes place from high temperature region  of  a body to lower temperature region of another body  without any physical contact due to transmission of magnetic rays. This type of heat energy transfer is called Radiation heat energy transfer.

In a nut shell  

Conduction heat transfer takes place with in material or to a material in physical contact  from hotter region to cooler region due to molecular thermal vibration  effect due to temperature gradient.

Convection  heat transfer takes place through material within which a fluid or a liquid filled or within the fluid particle or  liquid particles  due to temperature gradient from hotter region to cooler region due to molecular movement effect.

Radiation heat transfer takes place between materials without physical contact due to temperature gradient from hot body to cold body due to emission of magnetic radiation from hot body.

Define Heat Flux ?

Amount of heat that can be transferred from high temperature region to low temperature region in unit area cross section.  W/mm square

What is Temperature gradient ?

It is a ratio of change of temperature with respect to distance Kelvin /meter

Mathematically  =  dT/dx = T2 –T1 / x2-x1

What is Thermal Conductivity ?

Amount heat transferred for an unit distance due to difference in temperature of one unit  Kelvin

                       k specified as  W/m  K

Define Heat transfer Coefficient of  convection ?

In fluid amount of heat transferred in one unit area due to temperature difference of one unit Kelvin is called Heat transfer Coefficient of  convection

      Specified  by W / m square K

Write Steady state heat transfer governing differential equation

Transfer of heat concern in steady state the change of  temperature with respect to time is zero . It means during working the transfer of heat does not takes place in steady state condition therefore working body heat maintained constant.. Its governing equation is

(2T / (2x  +  (2T / (2y  +  (2T / (2z  =    0   for three dimensional object 

What Fluid mechanics tells about ?

1 physical behavior of fluid and fluid system and laws governing fluid behavior

2 action of  force on fluid and the outcome pattern of flow due to it.

It has two subdivision of studies  1. Hydrostatics  2  Hydrodynamics

Fluid a substance capable of flowing. It has no shape. It takes the shape of the container. Deformation in fluid due to shear force. If shear force applied continuously or increasingly deformation will also takes place in the same manner. States of Object or matter are 1. Solid, 2. Liquid 3. Gas  4. Plasma. Out of these liquids and Gases are having same characteristics as for as flow concern So they both commonly called as fluids.

Characteristic of Fluids.

1. Flow continuously if shear force applied continuously.

2.  2. Shears does not occur in the liquid in equilibrium. 

3. 3. It does not take the shape of any unsupported thing. 

4. 4.Shear stress occurs in a fluid in motion and not in the fluid at rest.

5. 5. Sain rate directly proportional to shear stress.

Empirical  and Classical  Fluids

       Behaviors of Fluid at rest and fluid in motion study is Hydraulics. Motion of water considered to be Empirical. .Ideal Fluid flow analysis is considered as Classical





 

