EML 3015C
Thermal Fluids I





Fall 2002

Lab Assignment (Nov. 20, 2002)

1. A very large tank filled with superheated steam is used to charge a much smaller tank (volume of 1 m3) as shown.  It can be assumed that the thermal properties of the large tank do not change with time.  The small tank is initially filled with saturated vapor (100% quality, x1=1) at a pressure of 0.5 MPa.  In order to ensure that steam in the smaller tank remains at saturated conditions, heat has to be removed from the small tank during this charging process.

(a) Determine the final pressure (P2) when the charging process will stop automatically;

(b) Determine the total mass added to into the small tank during this process;

(c) Determine the total amount of the heat transfer, Q12, transferred during this process.

(d) Determine the final temperature at the end of the charging process, T2.
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2. A cylinder/piston assembly is filled with 1 kg of air (an ideal gas with R=0.287 kJ/kg K and Cv=0.72 kJ/kg, k=1.4.)  The initial pressure inside the cylinder is P1=100 kPa.  The system is going through three processes 1-2-3-1 to complete a cycle as shown.  (1-2:constant pressure and its volume expands from 1 m3 to 2 m3; 2-3: constant volume; 3-1: adiabatic.)

(a) Determine the temperatures at all states (T1, T2 & T3);

(b) Determine the work (W12) and the heat transfer (Q12) between 1 and 2;

(c) Determine the work (W23) and the heat transfer (Q23) between 2 and 3;

(d) Determine the work (W31) between 3 and 1.









3. Steam is the working fluid in an ideal Rankine cycle with superheat and reheat. Steam enters the first-stage turbine at 8.0 MPa, 480 (C, and expands to 0.7 MPa. It is then reheated to 440 (C before entering the second-stage turbine, where it expands to the condenser pressure of 0.008 MPa. The net power output is 100 MW. Determine (a) the thermal efficiency of the cycle, (b) the mass flow rate of steam, in kg/h, (c) the rate of heat transfer 
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from the condensing steam as it passes through the condenser, in MW.
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T=500(C


superheated water vapor
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P1=0.5 MPa
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