Problems [Ch. 6]
1. Analyze the “flashing” discharge from a pressure containing a saturated steam/water mixture, given that the discharge takes place through a converging nozzle.  Assuming thermodynamic equilibrium during blowdown and vessel stagnation properties of ho = 800 Btu/lbm and po = 1000 psia, find;

(a) The initial steam/liquid mass fraction (in percent) in the vessel.

(b) The critical mass flux for homogeneous flow.
(c) The critical mass flux for a slip ratio of (ρf /ρg )1/3. 
2. A vessel containing a homogeneous mixture of some specified fluid which is at 1000 psia “blow down” through a 2ft long, 1 in. diameter pipe into a receiver tank.  Determine the initial mass flow rate for the following receiver-tank pressure; 14.7 psia, 600 psia and 900 psia.

 Solve the following Problem (2-1) in Collier's book.
   [Condition A]

   The fluid is air at 500 K and the blowdown is approximately isentropic. 

[Condition B]

   The fluid is steam and water with a quality of 50%.

   What would be the effect of friction in the pipe on the blowdown rate?

