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Question One :                                                    (30 Points)

Answer By either True or False for the following statmets:

1- Combustion gases reduced amount of heat transfer by radiation

2- Black body reflect part of received heat by radiation

3- Nitrogen gas absorb part of heat transfer by radiation pass through it

4- Most of engineering bodies allow radiation to pass through them

5- Natural convection transfer heat more than forced convection

6- In natural convection N Nu  = f ( N Re  & N Pr  )

7- Circulation in natural convection is due to external velocity.

8- Gray body is the ideal body.

9- Smooth surfaces emissivity is lower than rough surfaces.

10- Rate of heat transfer by radiation proportional to T4 .

11- Heat transfer coefficient  represent conductance of heat

12- Heat transfer coefficient in natural convection depend on orientation of heating surface.

13- Heat transfer coefficient in forced convection depend on fluid velocity only

14- Heat transfer coefficient inversely proportional to boundary layer thickness

15- Heat transfer coefficient  in forced convection is  proportional to Reynold number at constant Prandtl number

Question Two :                                                       (30 Points)
Air at a pressure of 1 atm  and a temperature of 250 K is flowing over a thin, smooth flat plate at 3.05 m/s. The plate length in the direction of flow is 0.305 m and is at 350 K. 

Calculate:

1- The heat transfer coefficient 

2- The heat transfer rate if the width of the plate is 1 m.

3- What will be the value of heat transfer rate if the velocity is increased to 30.5 m/s

                          NNu =  0.664 NRe 0.5 NPr0.33                   For NRe < 3x105

                                  NNu =  0.0366 NRe 0.8 NPr0.33                 For NRe > 3x105
Question Three :                                                 (40 Points)
A horizontal isothermal pipe 0.3 m in diameter is maintained at 239 ºC in a room where ambient air temperature is 15 ºC. The pipe has an emissivity of 0.9 and view factor of 1.0, calculate the following:

1. Heat transfer by convection per meter of tube.

2. Heat transferred by radiation per meter of tube.

3. The TOTAL heat loss per meter of tube.

Useful data

The Stefan-Boltzman constant is 5.676 x10-8 W/m2K4 

Nusselt correlation: 
NNu = C (NGr.NPr)m

Where C and m are constants and can be found from the attached table.

N Gr = ( L3 ρ2 g B del  T / µ2 )

g = 9.81 m / sec2

B= 1/ Tf

