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==========================================================================

B        FLUID PROPERTIES 

==========================================================================

--------------------------------------

B-1      FLUID PROPERTY DATA STRUCTURE 

--------------------------------------

         If there is doubt about how fluid properties should be input in 

         order for the program to find the others tables of property as-
         signments are offered for each of the eight fluids. 

         The following tables define the ways in which input fluid proper-
         ty data are assigned by the program to the network (or "global") 

         values and to the values at the network nodes. 

         Column 0 contains the fluid property labels. 

         Column 1 represents input to the network "global" values, if any. 

         Column 2 represents values ultimately assigned to the network. 

         Column 3 represents direct input to the nodes, if any. 

         Column 4 represents input to the Property Table, if any.

         Column 5 represents values ultimately assigned to the nodes. 

         Thus, as in the gas table (FL=1) below, if viscosity is entered 

         only in the network data it is assigned to the network and to all 

         the nodes indiscriminately regardless of possible temperature 

         variations specified at the nodes. 

         If, however, a viscosity value is entered in the node property 

         data it is assigned to that node, superseding any network viscos-
         ity assignment. 

         If, lastly, viscosity values are entered in the Property Table 

         the program assigns a network value (left arrow) and a value at 

         each node (right arrow) as a function of temperature. This as-
         signment supersedes any previous viscosity assignments. 

         Key: P,p = Pressure  (u.-case for network; l.-case for nodes)

              T,t = Temperature

                G = Specific gravity

              D,d = Density

              U,u = Viscosity

              V,v = Vapor pressure

                M = Molecular weight

                X = Isentropic exponent

                A = Altitude; z = Node elevation

                  = Blank; value not defined

             (xy) = Function of x, y, etc.

              [c] = Corresponding to condition c 

               -> = Data is transferred in direction of arrow

                0 = Blank or 0.0 input

                - = No input

              Int = Program Property Table interpolation vs. temperature

              Lkp = Data looked-up in sources outside the program

----------------------------

B-1.0     ALTITUDE/ELEVATION 

----------------------------

       0      1      2         3     4      5

          Ntwk.  Ntwk.      Node Table   Node

    Item  input  value     input input  value

========  =====  =====     ===== =====  =====

Alt/Elv:  A->    A->       z->          A+z      For all nodes & fluids.

Atm.Prs:                                p(Az)     "   "    "   "    "

--------------------

B-1.1     GAS (ID=1) 

--------------------

       0      1      2         3     4      5

   Fluid  Ntwk.  Ntwk.      Node Table   Node

Property  input  value     input input  value

========  3====  =====     2==== 1====  =====  <-Node value priority.

  Press:  P->    P         p->          p

   Temp:  T->    T->       0            T

          T->    T         t->          t

   S.g.:  G->    G                               Lkp. (re. air)

          0      G(M)

Density:  -      D(PTG)->  0     0      d(ptG)   VOLSPF

Viscsty:  U[T]-> U->       0     0      U        Lkp.

          U[T]-> U         u->   0      u        Lkp.

          0      u(T)      0   <-u->    u(t)     Int.

Vap.Prs:  -                -     -

Mol.Wgt:  M->    M                               Lkp.

          0      M(G)

Isn.Exp:  X->    X                               Lkp.

--------------------

B-1.2     AIR (ID=2) 

--------------------

       0      1      2         3     4      5

   Fluid  Ntwk.  Ntwk.      Node Table   Node

Property  input  value     input input  value

========  3====  =====     2==== 1====  =====  <-Node value priority.

  Press:  P->    P         p->          p

   Temp:  T->    T->       0            T

          T->    T         t->          t

   S.g.:  0      G=1.0

Density:  -      D(PTG)    -     -      d(ptG)   VOLSPF

Viscsty:  -      U(T)      -     -      u(t)     MUAIR

Vap.Prs:  -                -     -

Mol.Wgt:  -      M=28.970

Isn.Exp:  X->    X                               Lkp.

------------------------

B-1.3     LIQUIDS (ID=3) 

------------------------

       0      1      2         3     4      5

   Fluid  Ntwk.  Ntwk.      Node Table   Node

Property  input  value     input input  value

========  3====  =====     2==== 1====  =====  <-Node value priority.

  Press:  P->    P         p->          p

   Temp:  T->    T->       0            T

          T->    T         t->          t

   S.g.:  G[T]-> G                               Lkp. (re. water)

Density:  -      D(G)->    0     0      D

          -      D(G)      d->   0      d

          -      d(T)      0   <-d->    d(t)     Int

Viscsty:  U[T]-> U->       0     0      U        Lkp.

          U[T]-> U         u->   0      u        Lkp.

          0      u(T)      0   <-u->    u(t)     Int

Vap.Prs:  V[T]-> V->       0     0      V        Lkp.

          V[T]-> V         v->   0      v        Lkp.

          0      v(T)      0   <-v->    v(t)     Int

Mol.Wgt:  -

Isn.Exp:  -

----------------------

B-1.4     WATER (ID=4)

----------------------

       0      1      2         3     4      5

   Fluid  Ntwk.  Ntwk.      Node Table   Node

Property  input  value     input input  value

========  3====  =====     2==== 1====  =====  <-Node value priority.

  Press:  P->    P         p->          p

   Temp:  T->    T->       0            T

          T->    T         t->          t

   S.g.:  0      G=1.0

          G->    G                               Lkp. (aqueous solutions)

Density:         D(TG)     -     -      d(tG)    VOLWAT 

Viscsty:  -      U(TP)     -     -      u(tp)    MUWAT

Vap.Prs:  -      V(T)      -     -      v(t)     PSAT

Mol.Wgt:  -      M=18.015

Isn.Exp:  -       

----------------------------

B-1.5     PERFECT GAS (ID=5) 

----------------------------

       0      1      2         3     4      5

   Fluid  Ntwk.  Ntwk.      Node Table   Node

Property  input  value     input input  value

========  3====  =====     2==== 1====  =====  <-Node value priority.

  Press:  P->    P         p->          p

   Temp:  T->    T->       0            T

          T->    T         t->          t

   S.g.:  G->    G                               Lkp. (re. air)

          0      G(M)

Density:  -      D(PTM)    -     -      d(ptM)   VOLSPF, perfect gas law.

Viscsty:  U[T]-> U->       0     0      U        Lkp.

          U[T]-> U         u->   0      u        Lkp.

          0      u(T)      0   <-u->    u(t)     Int

Vap.Prs:  -                -     -

Mol.Wgt:  M->    M                               Lkp.

          0      M(G)

Isn.Exp:  X->    X                               Lkp.

-------------------------------------

B-1.6     AIR AS A PERFECT GAS (ID=6) 

-------------------------------------

       0      1      2         3     4      5

   Fluid  Ntwk.  Ntwk.      Node Table   Node

Property  input  value     input input  value

========  3====  =====     2==== 1====  =====  <-Node value priority.

  Press:  P->    P         p->          p

   Temp:  T->    T->       0            T

          T->    T         t->          t

   S.g.:  -      G=1.0

Density:  -      D(PTM)    -     -      d(ptM)   VOLSPF, perfect gas law.

Viscsty:  -      U(T)      -     -      u(t)     MUAIR

Vap.Prs:  -                -     -

Mol.Wgt:  -      M=28.970

Isn.Exp:  X->    X                               Lkp.

----------------------------------

B-1.7     SUPERHEATED STEAM (ID=7) 

----------------------------------

       0      1      2         3     4      5

   Fluid  Ntwk.  Ntwk.      Node Table   Node

Property  input  value     input input  value

========  3====  =====     2==== 1====  =====  <-Node value priority.

  Press:  P->    P         p->          p

   Temp:  T->    T->       0            T

          T->    T         t->          t

   S.g.:  -

Density:  -      D(PT)     -     -      d(pt)    VOLSPF,VOLSTM

Viscsty:  -      U(TD)     -     -      u(td)    MUSTM

Vap.Prs:  -                -     -

Mol.Wgt:  -      M=18.015

Isn.Exp:  X->    X                               Lkp.

--------------------------------

B-1.8     SATURATED STEAM (ID=8) 

--------------------------------

       0      1      2         3     4      5

   Fluid  Ntwk.  Ntwk.      Node Table   Node

Property  input  value     input input  value

========  3====  =====     2==== 1====  =====  <-Node value priority.

  Press:  P->    P         p->          p

   Temp:  -     *T(P)->    0            T(P)     TSAT   *Saturated at P.

          -      T(P)      -            t(p)     TSAT

   S.g.:  -

Density:  -      D(P)      -     -      d(p)     VOLSPF,VOLSTM

Viscsty:  0      U(TD)     -     -      u(td)    MUSTM

Vap.Prs:  -                -     -

Mol.Wgt:  -      M=18.015

Isn.Exp:  X->    X                               Lkp.

__________________________________________________________________________
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