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4        PROGRAM OUTPUT (AND OUTPUT PRINTING) 

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

         STREAMLINES makes three output files- a Main Output file, 

         STR.MNO, an Input (data) Log file, STR.INP, and a Program Log 

         file, STR.LOG.  At the end of each run the Main Output file and 

         the Input Log are combined into one file, STR.OUT, which is 

         automatically displayed in the text editor. STR.OUT is suitable 

         for printing as a complete record of the job result and its input 

         data. 

         The three original files are retained untouched in the directory. 

4.0.1    All pages of output have the same first five lines. 

         o Your Registered Company Name; the date; the time; the output 

           file; and the page number. 

         o The program name. 

         o Three Job Identification lines assigned by the engineer. 

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

4.1      MAIN OUTPUT (STR.MNO) 

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

         The Main Output solution file has five sections:

4.1.1    The Network Definition Table describes the "global" aspects of 

         the problem. It is largely self-explanatory. 

4.1.2    The Node Definition Table (optional- see Job Control) recapit-

         ulates the node input data augmented by the addition of a sequen-

         tial node reference number and a matrix reference number indicat-

         ing the node position in the matrix.  Nodes which are excluded 

         from the matrix (pressure nodes) are given a sequence number to 

         which 100 has been added, e.g., node 4 + 100 = node 104. 

         Nodes which are associated with performance data such as pumps, 

         fans, and motors have assigned a characteristic curve reference 

         number and the characteristic curve is written twice- once as 

         input and then repeated as corrected from standard conditions and 

         for wheel diameter or speed ratio. 

         Under the heading "Special conditions:" devices such as regula-

         tors, functions, and pumps and fans have their special input data 

         noted. 

         The "continued" part of this Table summarizes the node absolute 

         atmospheric pressure and the input fluid properties. 

4.1.3    The Link Definition Table (optional- see Job Control) has two 

         slightly different forms- an unmodified version is written when 

         input errors have been found, and a modified version is written 

         when there are no data errors. 

         The unmodified Table recapitulates the link input data augmented 

         by the addition of sequential link numbers, the average tempera-

         ture, density, and viscosity (as determined from the link-end 

         nodes) and the relative roughness as found from the absolute 

         roughness and the hydraulic diameter. The initial link-end pres-

         sures and the resulting differences are shown so that the engi-

         neer can ensure that the initial conditions produce the expected 

         flows (positive or negative). It is not required that this ini-

         tial data be completely consistent although rational initial 

         flows tend to promote better convergence of the problem in the 

         iterative solution process. 

         The modified Table differs from the unmodified Table only in that 

         the original input link cross section data has been converted to 

         hydraulic diameter and cross sectional area. 

4.1.4    The Node Result Table displays the node "answer" to the problem. 

         Some of the values are recapitulated input data such as the ele-

         vation, any fixed pressures, the defined external flows, and the 

         densities.  The principal results are the finally calculated to-

         tal or static pressures at each node with the pressure difference 

         if the node is a device.  If the device expends or produces me-

         chanical energy the corresponding fluid horsepower is noted. 

         Some node type numbers can be negative. -6 denotes a closed 

         check-relief valve. -7 denotes a flow control valve passing less 

         than its designated controlling flow, usually an indication that 

         the valve is wide-open. 

         The column marked vertically with the characters Bal? is blank 

         if the node flow-sum is "balanced" within the flow (balance) 

         criterion and contains an "X" if it is not. 

         The residual flow-sum at each node is displayed and, for all bal-

         ance nodes, should be smaller than the flow (balance) criterion. 

         At fixed pressure nodes the flow that must be entering(-) or 

         leaving(+) the network there is noted as a signed value usually 

         much larger than the criterion. 

         The last column shows the last pressure correction made to the 

         node to produce the final result. They are usually very small. 

         Where there are special conditions at a node they are noted with 

         appropriate messages such as-

                 "This node has no connecting link.",

                 "This device acts as a pump, fan, or compressor.",

                 "Steam is not superheated at pressure. Check ...", etc. 

         At pumps and fans the finally adjusted characteristic curve is 

         shown. 

4.1.5    The Link Result Table displays the link "answer" to the problem. 

         The diameter is recast as the equivalent circular flow diameter. 

         Temperature is repeated.  The principal results are the calcula-

         ted flows and their associated characteristics such as the total 

         (irrecoverable) friction loss, velocity, velocity pressure, 

         Reynolds' number, and the Darcy friction factor. The total equi-

         valent length, which is the sum of the centerline length and the 

         frictional characteristics (L/D, Kt, Cv) converted to L/D xD, is 

         noted. 

         The downstream Net Positive Head (NPH) is shown for fluids with a 

         defined vapor pressure at the node temperature.  Values near or 

         less than zero should be noted especially where cavitation can be 

         a problem as at pump inlets. 

         Of interest to civil engineers; the hydraulic grade reflecting 

         the loss in total energy in the link is shown. 

         Where there are special conditions at a link they are noted with 

         appropriate messages such as-

                 "This flow is in the laminar flow region.",

                 "This flow is in the critical zone...", and

                 "This link pressure drop is >40% of inlet press...", etc. 

         At the end of this Table at the completion of an error-free run 

         the message "End of job." is displayed. If there have been errors 

         a table of the error codes is printed followed by the message 

         "End of job.". 

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

4.2      INPUT LOG (STR.INP) 

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

4.2.1    The Input Log has one section, except that parts of it can be 

directed to begin a new page by the use of a "P" (Page) in column 

         one of any input data line which is to begin on a new page. 

         It is an exact recapitulation of the input data file with line 

         numbers appended- and thus serves as accurate documentation for 

         the engineering records of the job.  The line numbers are used as 

         references for the input data field error messages in the Program 

         Log. 

         All blank lines are numbered and copied to the Input Log.

         All lines with a "C" in column one are numbered and copied.

         All lines with a "P" in column one are numbered and copied.

         All data lines are numbered and copied.

         All lines with an "X" or a "-" in column one are counted but are 

         not copied -they account for any ellipses in the line numbering 

         sequence. 

4.2.2    Insofar as the engineer has retained them the data identification 

         headings appear in the Input Log, and insofar as he has added 

         comments they appear as well, thus making the file more valuable 

         as a record.  It is owing to its documentary value that the Input 

         Log is automatically appended to the Main Output on leaving the 

         program. 

4.2.3    The last line in the Input Log assures the engineer that all the 

         data lines have been read. If all of the lines have not been read 

         this message gives a warning. 

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

4.3      PROGRAM LOG (STR.LOG) 

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

4.3.1    To the Program Log are written the error and warning messages, 

certain diagnostic outputs, and a record of the calculation iter-

         ations. Usually an error-free solution has only the iteration re-

         cord in the Log. Whenever errors have been found the Program Log 

         is the first place to look for messages that were not displayed 

         on the screen during the run. Input data field errors and some 

         other data errors refer to the data line number shown in the In-

         put Log. 

         Field errors comprise such slips as interior blanks in a number 

         and illegal characters (commas, two decimal points, capital Oh's for zeros, lower case ell's for 1s, etc.). Value errors comprise prohibitions such as blank fields, zero values, and negative numbers. 

         The last line of the Program Log shows the elapsed time in se-

         conds from the start of the program run. It includes any idle 

         time introduced via delayed responses to screen prompts. 

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

4.4      OUTPUT BACKUP

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

4.4.1    There are two additional levels of output file in any data sub-

         directory: STRSAVE1.OUT and .LOG, and STRSAVE2.OUT and .LOG which 

         are the automatic duplication of output from the previous two 

         program runs (which might be a relief if saving or printing them 

         had been neglected). 

         Each time the program is run the STRSAVE2 files are erased, the 

         STRSAVE1 files are copied to STRSAVE2, and the STR.ext files are 

         copied to STRSAVE1, thus making way for a new set of STR.ext out-

         put files. 

4.4.2    Output can be saved by copying it to a new file with another 

         name, say one related to the job, system, or client as: 

           COPY STR.ext newsystm.OUT

         Further, such saved output files can be permanently written to a 

         formatted CD disk: 

           COPY STR.ext d:newsystm.OUT

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

4.5      PRINTING THE OUTPUT 

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

4.5.1    The Printer Configuration (Control) File

         Before you can print STREAMLINES output files you must have cre-
         ated a printer control file, PTF.CFG, to translate instructions 

         sent between the STREAMLINES print program, PTFPRG.EXE, and your 

         particular printer. See Section 5.0. 

4.5.2    Printing the Output

         If you wish, enter the command:

           PTFHELP  for help with the print program.

         If you are not already there enter the command:

           STRDIR <datadir>  to transfer into the desired data subdirec-

         tory. 

         The file PTF.CFG must be available in \STRMLINS to configure your 

         printer. See Section 5.0. 

4.5.3    You can print to the printer, <PRN | LPT1 | LPT2> or to a file, 

         <[[[d:]\dir]\]toafile[.ext]>, for later printing via the DOS 

         PRINT command. 

         Be sure that the printer is turned on and that the top-of-form is 

         properly positioned. Enter the command:

           PTF <PRN | LPT1 | LPT2> or 

           PTF <[[[d:]\dir]\]toafile[.ext]> * and respond, when asked for 

         it, with the name, <prntfile.ext>, of the file to be printed. 

(*This file specification cannot contain more than 22 characters, otherwise the program will not run.) 

         The file name, <prntfile>, is STR, STRSAVE1, or STRSAVE2; its 

         file name extension, <.ext>, is .MNO, .INP, .LOG, or .OUT unless 

         you have saved this output under another name or elsewhere, in 

         which case use the appropriate file specification. 

4.5.4    The STREAMLINES output files contain lines of 132 characters.

         The printer program issues font point-size prompts.

         If you are using 14 inch wide paper select 10 characters per inch 

         (Pica) by entering:

           <return>.

         If you are using 8-1/2 inch wide paper select 17 characters per 

         inch (Condensed) by entering:

           <Y> or <y>.

4.5.5    The printer prints one header page containing the name of the 

         file being printed, <prntfile.ext>, and the date and time of the 

         printing. 

         It then proceeds with the STREAMLINES output. Your registered 

         company name is the first line on every page. 
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