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7        WELCOME TO STREAMLINES  (A TUTORIAL)
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------------------------

7.1      GETTING STARTED 

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

7.1.1    Now that you have read the file STREADME.1ST and have installed 

         STREAMLINES you are ready to try out the program.  You need not 

         have customized any ASCII editor lines nor need you have selected 

         or created a printer configuration file. Run, for the moment, 

         using DOS' EDIT as a means of looking at and tinkering with data 

         files.  The refinements of customizing for your own ASCII editor, 

         your printer, and for color on your screen can come later. (Note: 

         you must have installed a mathematics co-processor.) 

         If your DOS command line prompt ("h" for hard drive), h:>, is not 

         showing the current directory enter: 

           PROMPT $p$g <Enter>
7.1.2    If the DOS prompt is not "h:\STRMLINS>" enter the commands:

           CD \STRMLINS <Enter>  to transfer you from wherever you were 

         to the subdirectory \STRMLINS, and then

           STR <Enter>  to set the STREAMLINES path.  Enter:

7.1.3      STRHELP <Enter>  and page through this file just to familiarize 

         yourself with it.

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

7.2      RUNNING SAMPLE PROBLEMS 

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

7.2.1    For access to the Crane Co. TP-410 examples enter the command: 

           STRDIR CRANE <Enter>  This transfers you to the data directory 

         containing the examples from Crane Co. Technical Paper No. 410, 

         1988 [Ref.1].  The files in this directory are listed.  To find 

         out something about them enter:

           TYPE CRANE.DIR
         The DOS prompt is now: h:\STRMLINS\CRANE>. 

7.2.2    Run one of these data files.  If you have 100-Link STREAM-
         LINES you can run any one you choose, but in the 5-Link version 

         select a problem which has fewer than six links--one such as 

         410WAT01.XMP which has 2 links and 4 nodes; in fact it is two 

         separate one-link problems.  (To find out which of the examples 

         in \STRMLINS\CRANE or in \STRMLINS\XMPLS will run under the 5-

         Link version look at the respective files \STRMLINS\CRANE\
         CRANE.DIR and \STRMLINS\XMPLS\XMPLS.DIR.) 

7.2.3    First, though, look at the contents of this data file via the 

         command: 

           STRDAT 410WAT01.XMP <Enter>
         thus displaying the file in EDIT.  You could edit (change) this 

         file now but, for the moment, keep it as it is. 

      o  The first three lines are Job Identification lines. There must be 

         three; they may be blank. 

      o  The next line is an X-line; X-lines may be anywhere.  They are 

comments which are not recorded in the Input Log. One such line is a column number line for the 32-column Control lines that 

         follow. You may add unlimited X-lines.  

      o  The next two lines are Control lines.  There must be 

two; they may not be blank. 

      o  The next line is blank; blank lines may be anywhere.

      o  The next lines are C-lines; C-lines may be anywhere.  They are 

comments which are recorded in the Input Log. One such line is the data file reference line containing the name of this file, 

         410WAT01.XMP. You may add unlimited C-lines.

      o  Data lines are always blank in column one. The first data line 

         describes the solution equation, fluid, and units to be used, 

         followed by some "global" properties. 

           Move down a page.
      o  Next, two nodes are defined, 11 and 41, with fixed entering flows 

         of -415 gpm and -15 gpm respectively. 

      o  Two more nodes are defined, 12 and 42, each with a fixed pressure 

         of 0.0 psig. 

           Move down a page.
      o  Nodes 11 and 12 are assigned a temperature of 200 F; nodes 41 and 

         42 a temperature of 180 F. 

           Move down a few pages.
      o  Two links are defined 11-12 and 41-42, each with its own inside 

         diameter, length, form losses, and relative roughness.  Both 

         links are "open".  Positive flow is from 11 to 12 and 41 to 42. 

         What, now, are the pressure drops and the flow characteristics? 

         Leave the editor: 

           Alt-F, Alt-X to return to DOS. 

7.2.4    To run this file enter the command: 

           STRRUN <Enter> and when the program requests it enter: 

           410WAT01.XNP <Enter> What happened?  It was misspelled; try 

         again:

           <Enter>
           410WAT01.XMP <Enter>  and STREAMLINES is running. 

7.2.4.1  Note the pause and the chance to check on the Job Identification 

         lines.  How often have you changed the input to a program, run a 

         new case, and printed reams of beautiful output only to discover 

         later (in the client's office, of course) that you forgot to alter the Job Identification?  Here it looks all right; so move on: 

           <Enter>  STREAMLINES reads data, checks input, does prelim-
         inary calculations, and writes the Network, Node, and Link De-
         finition Tables. At the pause: 

           <Enter>  The matrix is constructed and the first iteration 

         completed followed by a pause.  It is sign of a well defined 

         problem when the first iteration runs without warnings or 

         errors.  Now go for twelve (11 more) iterations: 

7.2.4.2    <Enter>  again.  Hurrah!  The network is balanced.  Look at the 

         output: 

           <Enter>  to leave STREAMLINES.  The Node and Link Result Tables 

         are written and a return is made to STRRUN.BAT which will ask 

         whether you want to see the output in the editor.  Yes, in this 

         case.  Entering: 

           1
           <Enter  Browse through the file:

           Shft-Pgdn/Pgup
           End/Home
           UpArr/DnArr  If it looks like a reasonable answer you may 

         print it after having returned to DOS: 

           Alt-F, Alt-X  But, for now enter:

           2  to return to DOS without printing. 

7.2.5    Now, change this example and run again.  Make a new copy of the 

         data file under a new name, 410WAT01.MOD, for example: 

           COPY 410WAT01.XMP *.MOD <Enter>  followed by: 

           STRDAT 410WAT01.MOD <Enter>
           <Enter>
         Remember to update the data file name reference.  Change the 

         external flows, the elevations, the temperature, or the link 

         (pipe) characteristics.  Or exchange the link ends (12-11, 42-41) 

         and the signs of the external flows. 

         Try different things.  Run again: 

           Alt-F, Alt-X  to return to DOS.  Then: 

           STRRUN <Enter>  followed by: 

           410WAT01.MOD <Enter>  etc.  If your changes produced errors see 

         section 7.4 below. 

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

7.3      RUNNING A NEW DATA FILE 

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

7.3.1    Now make a new data file.  Create the data file in a second level 

         data subdirectory called, say, xxx which, as it happens, are your 

         initials.  Right?  \STRMLINS\xxx. 

7.3.1.1  First, create the new data subdirectory: 

           STRDIR xxx <Enter>  to create a new second level directory 

         (under \STRMLINS)--rather than a first level directory (under the 

         root (\)).  Hence, respond to the query with: 

           2
           <Enter>  and notice that this new directory is empty except for 

         a file called DIR2.TAG the presence of which simplifies matters 

         the next time you enter STRDIR xxx. 

7.3.1.2  Choose a simple problem.  Name it: SIMPLE.PRB.  How about three 

         nodes, 1, 2, 3, and two links 1-2, and 2-3 discharging air from a 

         source at 125 psig and 90F through a one-half inch, std. wgt. 

         pipe to a system maintained at 110 psig.  The pipeline is 150 

         feet long.  At point (2), 100 feet from the source, 20 scfm are 

         continuously withdrawn for air operated equipment.  Upstream of 

         (2) there are 10 screwed ells and downstream 7 ells and a wide 

         open gate valve discharging into a large pipe.  The units are 

         scfm and psi and the Darcy equation is to be used.  Find the 

         system flow and the pressure at node (2). 

         t = 90F air

         e = 0.00015                +20 scfm

               125p  L=100’                L=50’       ​_       110p

                     d=0.622"              d=0.622"    |

         ----->  1  -----------------  2  -----------     -----  3  ----->

          W=?        L/D=300               L/D=210   L/D=8           W=?
                     Kt=0.5           p=?                      Kt=1.0

7.3.2    Now for the new data file.  Enter: 

           STRDAT SIMPLE.PRB <Enter>
         What happened?  This is the basic STREAMLINES data form rolled 

         into your ASCII text editor.  Many of the lines are dashed 

         instruction lines--a user's guide.  They are ignored by the 

         program and will not show in the Input Log. Discard them as you 

         get used to the rules, i.e., delete them as you no longer need 

         them.  Some lines are X lines such as alternate data column 

         headings, e.g., for metric units.  If you want the headings for 

         metric units to show in the Input Log change the X's to C's and 

         delete or X-prefix the unwanted English lines. 

           Insert will toggle between the input "Push" and "Overwrite" 

         entry modes. 

      o  Enter some Job Identification information in columns 2-80 on the 

         three lines provided.  They may be blank, but there must be 

         three. 

      o  Enter the name of this data file, SIMPLE.PRB, in the comment 

         line, ????????.???, provided.  This tells you (much later, 

         perhaps) which data file you ran then to produce the output your 

         client now wants yet another case run on. 

      o  Study the options explained in the "-" lines below the Fluid & 

         flow data line and enter the appropriate codes and fluid 

         properties in the designated fields.  Eq.ID= 3, Fluid ID= 2, Unit 

         ID= 4, S/A= 0.  For air only the pressure (125 psig) and 

         temperature (90 F) are required in the Network "global" data. 

      o  The pressure is unknown at node 2 but estimate it to be around 

         115 psig.  This is a Type 1 Flow balance, estimated pressure 

         node with an external flow of 20 scfm.  Fill in the data on the 

         line above * 1.  Change the X's to C's on the heading lines if 

         you want to see them in the Input Log.  Remove the X's from any 

         active data lines. 

      o  The pressure at node 1 is fixed at 125 psig and at node 3 at 110
         psig.  These are both Type 2 Fixed pressure, calculated external 

         flow nodes.  Fill in the data for node 1 then open a new line and 

         enter the data for node 3 on this new line.  Change the X's to 

         C's on any heading line you want to see in the Input Log.  

      o  No other node data are required for this problem so, if you wish, 

         delete all the C- and X-lines for node types 3 to 11 and the 

         elevation data (from lines * 2 through line * 11). But, KEEP the 

         asterisks; there must be fourteen in all. 

      o  Enter the link data.  The links are 1-2 and 2-3.  The inside dia-
         meter is 0.622".  Enter the lengths (100 and 50).  For link 1-2 

         find the (fully turbulent) loss factor for a flush entrance 

         (Kt=0.5) [Ref.1, pp. A-26 to 29] and sum L/D for ten screwed ells 

         (L/D=10x30=300), and for link 2-3 find the values for seven 

         screwed ells (L/D=7x30=210), a gate valve (L/D=8) (210+8=218), 

         and an exit (Kt=1.0).  Enter the values in the respective L/D and 

         Kt fields. Lastly, find the absolute roughness for commercial 

         steel pipe (e=0.00015).  Both pipes are "open", i.e., 0 in the 

         last data column. 

      o  Because there is no table of property data required for air you 

         may, if you wish, delete the lines between * 13 and * 14.  But, 

         KEEP the asterisks.  Save this file: 

           Alt-F, Alt-X  to return to DOS. 

7.3.3    Now run it: 

           STRRUN SIMPLE.PRB <Enter>.

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

7.4      HOW DID IT GO? 

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

7.4.1    If you had data errors see whether you can find out what 

         went wrong.  Run SIMPLE.PRB again and note any screen messages. 

         Print out the terminal screen at stopping points as it runs:

           PrtScr
         Pause in the execution: 

           Ctrl-S  note the messages and continue on: 

           S 

7.4.2    Look at the Main Output file before returning to DOS: 

           1   or, after the run has ended, from DOS: 

           STRDAT STR.OUT <Enter>
         Page down to the Input Log which has been appended to the Main 

         Output.  Note that now all the data lines here are numbered.  

         Page on down to the Program Log--which has also been appended. 

         Many of the error messages refer to a data file line number.  

         Note the message and line number and page back up to that line in 

         the Input Log to identify the error.  Sometimes the Program Log 

         is not appended to the Main Output file (never on a successful 

         run).  In such cases (later from DOS): 

           STRDAT STR.LOG <Enter> shows the Log.

           STRDAT STR.INP <Enter> shows the Input Log.

           STRDAT STR.SOL <Enter> shows the Main Output (solution).

7.4.3    While in the Input Log resist the temptation to make data changes 

         there!  The Input Log is not the same as the input data file!  

         Now, to leave STR.OUT: 

           Alt-F, Alt-X
         then re-enter the data file to make corrections: 

           STRDAT SIMPLE.PRB <Enter>
         Make your corrections, followed by:

           Alt-F, Alt-X  after modification. 

7.4.4    Any of the output files may be printed--the Main Output (STR.OUT 

         = STR.SOL +STR.INP), the Input Log (STR.INP), or the Program Log 

         (STR.LOG) by means of:

           PTF PRN <Enter>  Respond to the print program prompts.

7.4.5    Now run SIMPLE.PRB again: 

           STRRUN SIMPLE.PRB <Enter>.

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

7.5      CHECK THE ANSWER 

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

      o  A working copy of the data file for this problem is sneaked into 

         the directory \STRMLINS\XMPLS under the name SIMPLE.XMP. 

      o  Go there, find the file, bring it up in your editor, study it, 

         and run it--all without further help from us. Try: 

           STRHELP <Enter>  if you're stuck.   

      o  Now you're ready for the serious stuff--pumps in series, fans in 

         parallel, control valves, flow functions, high altitudes, acetone 

         in oval pipes, 60' diameter penstocks, 12,000 tube steam conden-
         sers, wind tunnels... See you later--we hope to be useful.

      o  WELCOME TO STREAMLINES! 
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