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3        RUNNING AND CONTROLLING THE PROGRAM 
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3.1      RUNNING THE PROGRAM 

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

3.1.1    Beginning. 

         Follow the installation, customization, and data file creation 

         and editing instructions to the point where the program run com-

         mand is to be entered. See Sections 2.0 and 5.0. 

         If you are not in subdirectory \STRMLINS enter the command:

           CD\STRMLINS to transfer to \STRMLINS, then enter the command:

           STR to set the PATH.

         Unless you are already in the required data subdirectory; enter 

         the command: 

           STRDIR <datadir> to transfer to the appropriate data subdirec-

         tory. Enter the program run command:

           STRRUN (datafile.ext), or enter STRRUN only and then—when re-

         quested to do so—the appropriate data file name. 

3.1.2    Running

         The program acknowledges the start of the run and takes a moment 

         to be loaded from the disk into the memory. 

         The program prompts for the file specification of the data file 

         to be executed. Enter: 

           <datafile.ext>. The program then displays on the screen the 

         first five lines of the file for verification that the file is 

         the right one and that its heading information (repeated on all 

         pages of the output) and control options are current.  An escape 

         from the program can be made here if the file is the wrong one or 

         if the heading or control lines need editing.  (Press any key to 

         escape.)                 

         The entire data file specification cannot contain more than 22 

         characters, otherwise the program will not find it.  Press: 

           <Enter> to continue. 

         The program reads the data file and makes units conversions and 

         preliminary calculations. 

         The Network Definition Table is written to output and, if re- 

         quested on the Job Control line, the Node and Link Definition 

         Tables as well. At the pause press: 

           <Enter> to continue. 

3.1.3    The Newton-Raphson calculations and iterations are begun.

         The first iteration is completed and its statistics are displayed 

         on the screen: 


      o  Iteration- The number of the iteration just completed. 

      o  Sqrt.ssq.- The square-root of the sum of the squares of the flow 

         balances calculated at all the balance nodes in the networks. 

      o  Nodes bal.- The number of nodes balanced and the total number to 

         be balanced. 

      o  Lrgst.imbal.- The largest flow imbalance in the networks. 

      o  Node- The node at which the largest imbalance occurs. 

      o* Flow critrn.- The flow balance criterion to be satisfied before a 

         network balance is declared. 

       * The initial value can be set. See Job Control. 

      o* Rlx.mult.- The relaxation multiplier; a factor applied to all 

         calculated node pressure corrections before the corrections are 

         applied to the nodes for the next iteration. 


         Note:  Especially in the early stages of calculation the devices 

         flow controller (FLWREG), flow function (FLWFNC), and pumps or 

         fans (PMPFAN) may need more than ten local iterations for their 

own internal convergence.  "Progress" reports of this local convergence are displayed on the screen at intervals.  At 25 iterations the local calculation is ended and the result, usually good enough, is submitted to the general calculation.  As the calculation advances such displays tend to die out unless there is an unresolvable convergence problem. 

3.1.4    Controlling the Iteration Process. 

         The initial values of the flow (balance) criterion and the re-

         laxation multiplier are set in the Job Control line in the input 

         data file.  The input data form, STR.DFM, sets these respectively 

         to 1.0E-03 (times the largest flow in the network) and 0.667.  

         These initial values can be changed by editing the data file (see 

         Job Control). 

         At any pause point (initially 1 and then 12 iterations) the pause 

         interval, the flow (balance) criterion, and the relaxation mul-

         tiplier can be changed to facilitate the convergence to a solu-

         tion.  

3.1.5    Converging to a Solution. 

         Try twelve iterations first unless experience with a difficult 

         problem indicates otherwise. 

         If the problem has not converged in 12 or more iterations try the 

         following: 

      1. Convergence is slow, but is proceeding. 

         Try more iterations.  During the first 12 iterations the relaxa-

         tion multiplier is kept at its initial value.  In subsequent it-

         erations the program checks the square-root of the sums-squared 

         and on finding two successive increases automatically reduces the 

         value of the relaxation multiplier. This has the effect of damp-

         ing out oscillations in the calculation (at the expense of speed 

         in recovering from a large setback).  Often this automatic proce-

         dure produces a steady convergence to a balance. 

      2. Convergence is stalled near the flow criterion. 

         Select a one iteration pause interval, increase the flow criter-

         ion, and step through several more iterations. 

      3. Convergence is stalled or begins to diverge. 

         Look for an impossible problem perhaps caused by data errors such 

as unrealistic fixed pressures (especially at pumps), unrealistic forced flows, or undefined (missing or overlooked) links especially those somewhere up or downstream of a node or device that fixes the flow. 

         Select a few more iterations via a new pause interval and set the 

         relaxation multiplier to a low value such as 0.250. 

         This problem may be related to pump or fan performance character-

         istics with very flat trajectories. Before possible redefining 

         of the device(s) (see Section 2.8.4.7) try changing the relaxa-

         tion multiplier to a small value (say 0.10) at a point in the 

         iteration process just before the instability appears. 

      4. Solution diverges or fluctuates wildly. 

Changing the variables has little effect and there is little 

         reason to proceed further.  The problem as stated may be in-

         solvable. End the calculation by entering <0> and look in the     file STR.LOG for warnings and error messages. 

      5. Negative absolute pressures are produced.

         Often the result of defined link losses in a path greater than 

         the difference between a fixed pressure and the lowest pressure 

         possible (zero) at the end of the path. Define larger sizes, 

         higher upstream pressures, or smaller flows. Or, if you can, fix 

         the pressure at the low rather than at the high end of the path. 

         Can be caused by an initially estimated node pressure difference 

         across a free link which is too high in relation to the external 

         flow defined for the node at the link end. Reducing the estimated 

         pressure difference to zero often works. 


3.1.6    Execution Suspended: nnnn

         There are several places in the program where execution pauses. 

         To resume action press: <Enter>. 

3.1.7    Leaving STREAMLINES 

         Upon leaving STREAMLINES the file STR.OUT is displayed auto-

         matically in the text editor. STR.OUT is the result of having 

         combined the two files STR.MNO and STR.INP. The file STR.LOG is 

         always kept separate. All the files can be printed separately. 

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

3.2      CONTROLLING THE PROGRAM 

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

3.2.1    Control Lines. 

         The fourth and fifth lines of every program data file are re-

         quired control lines each containing 32 character positions. 

         The fourth line is the Job Control line. 

         The fifth line is the Program Control line. 

3.2.1.1  Job Control line 

         The entries in this line control aspects of running the program 

         for a specific job: 

         Column 1 sets the initial size of the flow (balance) criterion 

         controlling the accuracy of the flows in the program result.  The 

         entry is the negative power of ten which, when multiplied by the 

         largest flow in the network, gives the flow criterion. Thus, the 

         default value (3) gives a value of 0.001 times the largest flow. 

         Column 2 determines whether pressures are to be treated as 

         "total" pressures or as "static" pressures. The entry can be T or 

         S. The default value is T. 

         Columns 3-6 contain the initial value of the Newton-Raphson re-

         laxation multiplier. The default value is .667. It can be ad-

         vantageous on some problems to start with a smaller value such as 

         .500. 

         Column 7 sets the initial value of the iteration pause interval; 

         the number of solution iterations completed before the program 

         pauses for input from the user.  If small cases are run on a 

         fast machine the output from each iteration goes by so rapidly 

         that it is difficult to follow the convergence on the screen.  

         The default value is 12 iterations.  Setting the initial pause 

         interval to something less than 12 eliminates this problem.  It 

         may be set to 1, 2, 3, 4, or six.  At any subsequent pause it may 

         be changed again.

         Column 8 determines whether the Node and Link Definition Tables 

         are written to the Main Output (solution) file, STR.MNO. The de-

         fault value is 1 which enables the output. An entry of blank or 

         zero suppresses the output.  The files can be suppressed if the 

         Main Output file, STR.MNO, is larger than is convenient. 

         Column 15 determines whether input actual (cubic) volume units 

         (acf, acm) for air and gases will be retained in output. An entry 

         of blank or zero forces a conversion to standard (weight) units 

         (scf, scm) in output. An entry of one (1) suppresses the conver-

         sion. 

         Column 22 determines whether diagnostic output is written to the 

         Program Log, STR.LOG, at each global iteration of the solution 

         process.  The output comprises several sections of program 

         values before, in, and after the matrix solution.  The values 

         displayed are in problem units. The default value is blank or 

         zero which suppresses output. An entry of 1 enables the output. 

         Column 24-26 determines whether diagnostic output is written to 

         the Program Log, STR.LOG, for a designated flow controller 

         (FLWREG), flow function (FLWFNC), or for pump or fan (PMPFAN). 

         The output shows values for these devices at each global it-

         eration of the solution process.  The default value is blank or 

         000 which suppresses the output. An entry of nnn enables the out-

         put for the node nnn only. The output units are as defined by the 

         input. 

         Column 27 determines whether additional diagnostic output is 

         written to the Program Log, STR.LOG, for a designated flow con-

         troller (FLWREG), flow function (FLWFNC), or for pump or fan 

         (PMPFAN).  The output adds values for these devices at each local 

         iteration of the device solution process.  The default value is 

         blank or 0 which suppresses the output.  An entry of 1 enables 

         the output for the node nnn only. An entry of 1 in conjunction 

         with an entry in columns 24-26 of blank or zero produces no 

         output. 

3.2.1.2  Program Control line 

         There are no entries in this line available to the user. It 

         should be left as is. 

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

3.3      LEAVING THE PROGRAM 

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

3.3.1    Reviewing the Output

         When STREAMLINES returns control to STRRUN.BAT the engineer is 

         given the choice of seeing the output file, STR.OUT, in the text 

         editor or of returning immediately to DOS.

         If the output fails to come up in the editor it is probably owing 

         to an error in the PATH to the text editor as set by STR.BAT or 

         to an error in the text editor call in STRRUN.BAT. If the text 

         editor is not MSDOS EDIT the PATH line should include the element 

"\YourEdit”; and the text editor call should be "YourEdit STR.OUT".   

3.3.2    Output Errors

         At the end of the Main Output the line "End of job." appears. 

         Associated with this line, if there have been errors, is a list 

         of the error flags. In addition the Program Log has been appended 

         to the Main Output file. 

         Go to the Program Log and review the error messages. Where the 

         messages are associated with numbered input data lines in the 

         Input Log refer to those line and column references in your 

         search for field and other errors.                                                    

3.3.2.1  Field errors

         Field errors are such things as internal blanks in numbers, deci-

         mal point errors, illegal characters (upper-case Ohs for zero, lower-case ells for 1), integers with fractional values, and unrecognizable "E" format: 

         In FLDCV_: Field (nnn-nnn); Error in or before column NNN; Check

                    Spec. is I.

                    See Line No.NNNN; Unit No.(NN).

3.3.2.2  Check specification errors

         Check specification errors are- blank, zero, or negative value 

         not allowed or various combinations of these. The Check Speci-

         fication is given along with a summary of the meanings: 

         In FLDCV_: Field (nnn-nnn); Error in or before column NNN; Check

                    Spec. is I.

                    See Line No.NNNN; Unit No.(NN).

                    Input data numerical field checking specifications:           

                      0 (000)= No additional field checking requested.            

                      1 (001)= Blank field (i.e., no digit) forbidden.            

                      2 (010)= Negative value forbidden.                          

                      3 (011)= Negative value or blank field forbidden.           

                      4 (100)= Zero value forbidden.                              

                      5 (101)= Zero value or blank field forbidden.               

                      6 (110)= Zero or negative value forbidden.                  

                      7 (111)= Zero, negative, or blank field forbidden.

3.3.2.3  Remember that here you are looking at the Input Log, but which is actually part of the output file. It is tempting to jump into "editing" this file under the impression that the input data file is being corrected. 

3.3.3    Printing the Output

         When STREAMLINES next returns control to STRRUN.BAT the engineer 

is given the choice of printing the output file, STR.OUT. In order to print under FORTRAN carriage control a file 

         \STRMLINS\PTF.CFG must exist in the \STRMLINS subdirectory. See 

         Section 4.0. 
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