Homework Assignment  3  - EML 3015C Thermal-Fluids  I

Note:  This is an individual assignment.  In addition to the problems below, also do the following from Fox & McDonalds, 4th ed.:  8.67, 8.83 & 8.88
Due date: Friday, Sept. 27, 2002

1. Liquid at 20( C enters heat exchanger in the solar panel collector and leaves at an unknown temperature To.  The mass flow rate is constant at 1 kg/s and Cp=2000 J/kg K (assumed to be constant within this temperature range).  It is known that 80% of the incoming solar irradiation of q"=2000W/m2 is absorbed by the solar panel.  The solar panel is exposed to the outside cold air at T(=20( C with an averaged convection heat transfer coefficient of 30 W/m2 K (both sides). (a) Neglect emission radiation heat loss, determine the temperature of the liquid flowing out of the panel under steady state condition. (b) Do you think it is a good idea to neglect the emission radiation given (=0.2, (=5.67*10-8 (W/m2 K4), Tsurr=20( C?  Explain why or why not.  

Answer: a) 26.3( C , b) q"=3.68 W/m2
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2. Water is draining out from a water tank as shown.  A reverse U-tube is used to measure the pressure difference between point 2 and point 3.  ZA-ZB=1 m.  Determine (a) the jet exit velocity, V4;  (b) The water level above the exit (z1-z4) at this instant; (c) The rate of decrease of the water level: dz1/dt; (For simplicity, use 5 m/s as the jet exit velocity). (d) The pressure of the air trapped inside the U-tube: PA or PB.  Patm=101,000 (N/m2), water=1,000 kg/m3.  Assume no losses.
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3.  A pump transfers water from one reservoir to another as shown.  The total frictional

loss of the piping is given as KL(V2/2g) where V is the averaged velocity in the pipe.

The total head provided by the pump ,H, is a function of the volume flow rate, Q, as

given by H=100-50*Q, where H in m of water, Q in m3/s.  If the loss coefficient 

KL=10 and the pipe diameter is 0.1 m, what is the flow rate pumped to to the upper reservoir.

Answer:  0.0748 m3/s,
4. An adiabatic gas turbine which uses air as the working gas has air entering and leaving the turbine under the following conditions.

At the turbine inlet: P = 2 MPa, T = 1200 K, V = 50 m/s and z = 10m

At the turbine exhaust: P = 100 kPa, T = 600 K, V = 180 m/s and z = 6m

a) Determine the work done per unit mass of air flowing through the turbine.

b)  Is it reasonable to neglect the change in kinetic  and potential energies in the analysis?  Please explain.

Note: For an ideal gas you may assume that  (u = Cv(T and (h = Cp(T

Answer:  657.6 kJ/kg 
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