Further explanation of files dated 2/20/07
The program orifice.m as given in the book computes the flow of a vapor or vapor-liquid mixture of a fluid through an orifice, and should be replaced by the present program orificenew.m.  It expands the applicability to all substances, allows choked flow, improves the handling of the effective ratio of specific heats, and corrects a relation that models the mixing of liquid and vapor flows for saturated mixtures.  When presented with a saturated mixture, orificenew.m. assumes that the flow is a weighted average of the flow that would occur were the substance a vapor and the flow that would occur were it a liquid.  Two versions of this weighting are offered.  The first choice assumes that the mass being transferred has the same proportions of liquid and vapor as the mixture itself.  This presumably applies, for example, when the orifice is at the end of a slender passage as in a refrigerator condenser.  The second option assumes that the fraction of the time that the orifice sees vapor equals the volume fraction vapor in the mixture.  This model may apply when the orifice is surrounded by a froth.   In general, the user must activate or deactivate the associated commands for both forward and reverse flow directions.

The flow of the vapor uses the classical relations for the unchoked and choked flow of a compressible fluid with constant specific heat through a smoothly converging nozzle (p.856).  The ratio of specific heats assumed is the average of that for the upsteam and downstream chambers, which usually should be a good approximation since the ratio does not vary much.  The flow of the liquid is based on Bernoulli’s equation.  In fact the fluid may flash inside the orifice, potentially affecting the flow rate.  The writer has been assured by an expert that the Bernoulli model is approximately correct despite the flashing if the assumed orifice area is about 70% of the actual area.  A flow coefficient of about 0.7 is quite close to what is needed for a typically shaped orifice anyway, so the use of the factor 0.7 seems reasonable in either case.  Further consideration is in order if considerable precision is needed.  The flows through other restrictions, such a capillary tubes, also ought to be investigated and implemented (note the program fanno.m also listed in the table.)
Whenever fluid is transported from one chamber to another, the user must take care to insert the proper enthalpy of that fluid into the state differential equations for the temperatures in the two volumes.  This requirement is amongst those addressed in the
example application of orificenew.m  included in the section “Instructions and explanation of the Thermodynamic Properties Package” offered above.
The second through seventh programs in the list of upgrades (refgmstnew.m, refrgdenew.m, shocktubemnew.m, shocktubenew.m, condensermnew.m  and condensernew.m.) employ  orificenew.m.  They also employ the Thermodynamic Properties Package, with its several enhancements and applicability to many different substances.  The plots in the book from the original code (Figs. 11.25, 11.27 and 11.28 on pages 914, 917 and 924, respectively) are almost imperceptibly changed (in fact there is no discernible change in Fig. 11.27).
The files listed in the Instructor’s Manual for Problem 11.14 can be modified correspondingly to employ orificenew.m and the Thermodynamics Properties Package.  The file condenserssnew.dat should be used in Problem 11.20 in place of condenserss.m.
