Thermo-Dynamics revision Questions
1 Find the rate of flow of heat through a copper bar of length 50 cm with a diameter of 4cm, if the thermal conductivity of copper is 384 w/mK and the temperature of one end of the bar is 353k and the other end is at a temperature of 293k. Assume the steady state has been reached.

2. Explain the terms in the Fourier equation for heat flow: dQ/dt = - KA dT/dx
Compare this equation  with Ohm’s law for electrical conductors and explain   why the mechanism of thermal conduction and electrical conduction is the same.

3 a) State Bernoulli’s equation for inviscid fluid flow and describe the terms used.
b) Obtain the equation of continuity for fluid flow.
A horizontal cylindrical pipe at one end has an area of 12 cm2, fluid Is glowing through the pipe at 2 m/s where the pressure at this point is  2 x 10 5 Pa. The pipe narrows to a point where its cross sectional area is 2cm2. Find the velocity of fluid flow at this point and the pressure in the pip at this point. The density of water is 1000kg m-3.


4  a) State the steady flow equation for an open system.
b) In the turbine of a gas turbine unit the gases flow through the turbine at 16 kg/s.  The power developed by the turbine is 13500kw. The specific enthalpies of the gases at the inlet and outlet are 1150 kJ/kg and 355kJ/kg respectively. The velocity of the gases at the inlet and outlet are 55m/s and 155m/s. Find the rate at which heat is rejected from the turbine. Find also the area of the inlet pipe given that the specific volume of of the gases at the inlet is 0.45 m3/kg

